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1. Ilnanupyemble pe3yJibTaThl OCBOEHHS Y4eOHOIr0 MpeaMeTa

ITo 3aBepiIeHHIO Kypca XMMUU HA 3Tarle OCHOBHOT'O 0011ero 00pa3oBaHus BIITYCKHUKH
OCHOBHOM IIKOJIbI TOJKHBI OBJIAJIETh CIEAYIOIKUMU PE3yJIbTaTaMHU:

1. JIn4HOCTHBIE Pe3yabTAThI:
1) ocosmanue cBOEW ATHUYECKOW NPHHAUICKHOCTH, 3HAHHE KMCTOPUM XHMHH W BKJIAJa
POCCUICKON XMMUYECKOM HAYKU B MUPOBYIO XHUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOIO OTHOWICHHWS K IIO3HAHUIO XHMHH;, TOTOBHOCTH
U CIIOCOOHOCTH ydaIlMXCsl K CaMOPa3BUTHUI0 U CaMOOOpa30BaHMIO HAa OCHOBE H3Y4YEHHBIX
(akTOB, 3aKOHOB M TEOpUH XUMMH; OCO3HAHHOIO BBIOOpA M IOCTPOEHHE WHIUBHYaJIbHON
00pa30BaTeIbHOIN TPAEKTOPUH;
3) gopmuposanue UENOCTHON E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, HEOTHEMIIEMOW YacCThIO
KOTOPOH SIBJIAETCS XUMHUUYECKAsi KapTUHA MUDA,
4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HAyKd U
0OLIECTBEHHON IPAKTUKH, B TOM UUCIIE U XUMHUYECKUM;
5) ocseoenue couuanbHBIX HOPM, MPABUI MOBEACHHS, POJicH M (OPM COLHATBHON KHU3HH B
coluyMe, MPUPOAE U YACTHOW >KM3HM HAa OCHOBE JKOJOTMYECKOW KYJIBTYpbl U 0O€3011aCHOTO
oOpaleHus ¢ BeleCTBAMU U MaTepuallaMu;
6) @opmuposanue KOMMYHHKATUBHON KOMIICTCHTHOCTH B OOINCHHHM CO CBEPCTHUKAMH H
B3pOCIABIMM B Ipolecce  oOpa3oBaTeibHON,  OOILECTBEHHO  IOJE3HOM,  yuyeOHo-
HCCIIEN0BATENIBCKOM, TBOPYECKOM U IPYTUX BUJIOB ACITEIBHOCTH, CBA3aHHBIX C XMMUEH.

2. MeTanpeaMeTHbI€e Pe3yJIbTATHI:
1) onpeoenenue ueneit cOOCTBEHHOTO OOYYEHHS, MOCTaHOBKA M (OPMYJIHUpOBaHHE s ceOs
HOBBIX 33]1a4;
2) naanupoéanue TYTEH TOCTIOKCHHS IKEJIAEMOro pe3yjbTara OOYYEeHHS XUMHU Kak
TEOPETUYECKOTO, TaK U KCIIEPUMEHTAIHOTO XapaKTepa;
3) coomnecenue cBOUX NEHCTBHUII C MJIAHUPYEMBIMH PE3yIbTaTaMH, OCYUeCmeieHue KOHTPOIIS
CBOCH JEATENHHOCTH B IPOIECCE JOCTHIKEHUS pe3ylbTaTa, onpeoeieHue CocoOOB JEHCTBHMA
IPY BBIMOJHEHUH Ja0OPAaTOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUU C IPABUIAMU TEXHUKU
0€30I1aCHOCTH;
4) ompedenenue VMCTOYHUKOB XUMHYECKOW WH(OpPMAIMHU, TMOJNyYeHHE W aHANU3 e€, CO3JaHue
WH(POPMAIMOHHOTO MPOAYKTA M €r0 MPEe3eHTAIINS;
5) ucnonvzosanue OCHOBHBIX WHTEUICKTYAIbHBIX ONEpAIlHii: aHATN3a ¥ CHHTE3a, CPAaBHEHUS H
cucTeMaTH3aluy, 0000IIEHUS M KOHKPETH3AINH, 6bls6/eHie TIPAYNHHO-CIICICTBEHHBIX CBSA3EH 1
nocmpoenue JJIOTHIECKOTr0 pacCy X I€HUS U YMO3aKII0YeHUs (MHIYKTUBHOTO, I€YKTUBHOTO U IO
AHAJIOTHH ) HA MaTepualie €CTECTBEHHO-HAyYHOTO COJICPKAHNUS;
6) ymenue co3aaBaTh, IPUMEHSITh U IPEOOPA30BBIBATH 3HAKH M CUMBOIIBI, MOJICITH U CXEMBI IS
pereHus y9eOHbBIX U TIO3HABATENBbHBIX 3a/1a4;
7) ¢opmuposanue WM pazeumue SKOIOTUYECKOTO MBIIUICHUS, yYMEHHE IPUMEHSATh €ro B
MO3HABATEJIIbHON,  KOMMYHMKaTHBHOW,  COIMAJIbHON  MpakTUKEe U NpodecCHOHaTbHON
OpHUEHTAINH;
8) cenepuposanue et n onpeeNeHNe CPEICTB, HEOOXOMMBIX [T UX peaH3ainu.

3. IIpeameTHbIE pe3yJIbTAThI:
1) ymenue o003HaYaTh XMMHUYECKHE JJIEMEHTHI, Ha3bIBaTh WX M XapaKTepPHU30BaTh HAa OCHOBE
MOJIOXKEHUS B nepuoandeckon cucreme /. 1. Menneneesa;
2) popmynuposanue N3y4CHHBIX TOHATHI: BEIIECTBO, XUMHUYECKUH DIIEMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHUOH, MPOCTOE U CJIOKHOE BEILECTBO, XMMHUECKasl peaKklus, BUIbl XUMHUUECKUX
peaKkuui U T. IL.;



3) onpeoenenue 1O GoOpMyTaM COCTaBa HEOPraHUYECKHX M OPraHHYECKUX BEIICCTB,
BAJICHTHOCTH aTOMOB XUMHUECKUX SJIEMEHTOB HJIM CTEIICHH UX OKUCIICHHS,;

4) nonumanue nHGOPMAHH, KOTOPYIO HECYT XUMHUYECKHE 3HAKU, HOPMYJIbI U YPaBHECHUS,

5) ymenue knaccuguyuposams NpocThie (METAILIBI, HEMETAILIBI, OJIATOPOIHBIC Ta3bl) U CIIOKHBIC
(OuHapHBIEe COEMHEHUS, B TOM YUCIIE U OKCHUJIbI, @ TAKXKe TUAPOKCU/IbI — KHCIOThI, OCHOBaHMS,
amM(pOTepHBIC THAPOKCHUIBI — U COJIM) BEIECTBA;

6) popmynuposanue NEPUOANIECKOTO 3aKOHA, 0OBSACHEHUEe CTPYKTYPhI U HHGOPMALIMH, KOTOPYIO
HEecET MepHoAMYecKas cucreMa xumuyeckux siemeHToB Jl. WM. MenneneeBa, packpwimue
3HA4YEHUs ePUOJUUECKOrO 3aKOHa,

7) ymeHue xapakmepu3o6amb CTPOCHUE BEUIECTBA — BUJABl XUMHUYECKUX CBS3CH M THIIBI
KPUCTANINYECKUX PEIIETOK;

8) onucanue cTpoeHUsI aTOMOB XUMHUYECKHX 3JIEMEHTOB C MOPSAKOBBIMA HOMepamu 1—20 u 26,
omoobpadicenue UX ¢ OMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHIOB XHMHYECKHX JJIEMCHTOB W COOTBETCTBYIOIIUX UM
THJIPOKCUIOB;

10) nanucanue CTPYKTYPHBIX (OPMYJ MOJICKYJSPHBIX COCIUHECHUH W (GOPMYJIBHBIX CIMHUIL
MOHHBIX COCIMHEHUH 110 BAJIGHTHOCTH, CTETIEHU OKUCIICHUS WU 3apsly UOHOB;

11) ymenue ¢opmynruposams OCHOBHBIC 3aKOHbI XHMHH: IOCTOSHCTBA COCTaBa BEILICCTB
MOJIEKYJISIPHOTO CTPOEHHUSI, COXPAHEHHUSI MAacChl BELIECTB, 3aKOH ABOTraipo;

12) ymenue popmynupoeanms OCHOBHBIC MOJIOKECHUSI ATOMHO-MOJICKYJISIPHOTO YUYCHUSI U TCOPHH
3JEKTPOIUTUYECKON TUCCOLUALINN;

13) onpedenenue npu3HAKOB, YCIOBUN MPOTEKAHUS U PEKPAIICHHUS XUMUYECKHX PEaKIIN;

14) cocmaenenue MONEKYJSIPHBIX YPAaBHEHUH XUMHYECKUX PEAKIHid, TOTBEPKIAIOINX 00LIHe
XUMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPIaHWYECKHUX BEIIECTB M OTPAXKAIOUIMX CBS3H
MEXY KJaccaMy COeIMHEHUH;

15) cocmaenenue ypaBHeHUH peakiuil ¢ y4acTHEM 3JICKTPOIIMTOB TaK:Ke B HOHHOM (opme;

16) onpedenenue MO XMMUYECKUM YpPaBHEHHSM IPUHAJICKHOCTH PEAKIMH K OMpeneaéHHOMY
TUILY WK BHUILY;

17) cocmaenenue ypaBHEHUI OKUCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIHI C TIOMOIIBI0 METO/Ia
AJIEKTPOHHOTO OajaHca;

18) npumenenue MOHATHI «OKUCICHUE» U «BOCCTAHOBJICHHE JJIsl XaAPAKTEPHUCTHKA XUMHICCKUX
CBOMCTB BEIIECTB;

19) onpedenenue ¢ MOMOIIBIO KaYeCTBEHHBIX PEaKLUil XJIOPHI-, Cyab(aT- 1 KapOOHAT-aHHOHOB
¥ KaTHOHAa aMMOHHUS B paCTBOPE;

20) o6vscHenue BIVSIHUS Pa3IMYIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKHX PEAKIIHN;

21) ymenue xapakmepuzosams NOJI0KEHIUEC METAJUIOB U HEMETAJUIOB B IIEPHOINYECKON CUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJJIOB, 00IIKEe GU3NUECKHE U XUMUYECKHE CBOMCTRA;
22) obOwscHeHue MHOTO0OOpa3usi MPOCTHIX BEIISCTB SBJICHUEM ajUIOTPOIHMU C yKa3aHHEM e
PUYHH;

23) ycmanosnenue pa3iuuuil TUAPO-, THPO- U DICKTPOMETAIUTYPTUH U WIIIOCMPUPOBAHUE ITUX
pa3In4Mii IpUMepaMu MPOMBIIIUIEHHBIX CIIOCOOOB MOJIy4YEHHUS] METAIIJIOB;

24) ymenue oasams 001y XapaktepucTuky snemenTos |, 1, VIIA rpymm, a taxke Bogopona,
KHCIIOpO/1a, a30Ta, cepbl, Gpocdopa, yriepoaa, KpeMHHSI U 00pa30BaHHBIX UMU MIPOCTHIX BEIIECTB
U BOKHEHIINX COCAMHEHWH (CTpOCHWE, HaXOXKIEHHWE B MPHUPOJE, MOJydeHHe, (PpHu3MuecKue u
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE);

25) ymeHnue onucvieams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) ymenue npou3600ums XUMUYECKUE PACUYETHI C MCIOIB30BAaHHEM MOHATUH «MaccoBas OIS
BEIIECTBA B CMECH», «KOJMYECTBO BEIIECTBA», «MOJSIPDHBIH 00BEM» 1O QopMynaM u
YPaBHEHHSIM PEaKIINA;

27) onucanue CBONCTB U MPAKTUIESCKOTO 3HAUCHUS H3YUCHHBIX OPTaHUYECKUX BEIECTB;

28) evinoanenue 0003HAUYCHHBIX B TPOrPaAMME SKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHUYECKIX
BEIIECTB 110 COOTBETCTBYIOIINM IIPH3HAKAM;



29) cobniodenue npaBui 6€30MacHOM PabOTHI B XUMUYECKOM KabuHeTe (JTabopaTopuH).

BbINyCKHUK HAYYHUTCS:

®  3HaAMb (NOHUMAMD).
— XMMHUYECKYI0O CUMBOJIHUKY: 3HAaKH XUMHYECKHX 3JIEMEHTOB, (JOPMYJIbI XUMUYECKUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX PEAKIUH;
— Ba@XHEHIINE XUMUYECKHE MOHATHA: BEIIECTBO, XMMHUYECKUU JIIEMEHT, aToOM, MOJEKyJa,
OTHOCHUTEJIbHbIE aTOMHAas M MOJIEKYJISIpHas Macchl, NOH, KaTUOH, aHUOH, XUMHUYECKas CBSA3b,
3JEKTPOOTPULATENBHOCTD, BAICHTHOCTh, CTENIEHb OKUCIICHUS,
MOJIb, MOJISIDHAs Macca, MOJSIPHBIA OO0BEM, pPACTBOPHI, DSJICKTPOJIUTHl U HEIIEKTPOJIHTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAUMsA,  OKHCIMUTEIb M BOCCTAHOBUTENIb,  OKUCIEHUE W
BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEeKT peakiuu, OCHOBHBIC THIIBI PEaKIHWi B HEOPTraHHMYECKOUN
XUMUU;
— (OpPMYIHPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XHMHHU: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS;
3aKOHOB COXPAaHEHMs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEUIECTB, ABOrajpo;
nepuoanueckoro 3akona J[. M. MenneneeBa; Teopun CTpOCHHMS aToMa M y4EHHMS O CTPOCHUH
BEILECTBA; TEOPUH JICKTPOIUTUUECKOMN TUCCOLMALUN U YUCHHS] O XUMUYECKOM peaKkuu;

® Hazvleamb:
— XUMHUYECKHE 3JIEMEHTHI;
— COEJIMHEHHUSI U3YUYECHHBIX KJIaCCOB HEOPTAHMYECKUX BEIIECTB;
— OpraHMYecKUe BEILECTBa 10 UxX (GopMyJie: METaH, 3TaH, ITHJIEH, alleTHUJIEH, METaHOJI, ITaHO,
[JIMIEPHH, YKCYCHAsl KMCIIOTA, TIII0K03a, Caxapo3a;

®  00BACHAMD:
— (¢usnyecKkuil CMBICI aTOMHOIO (IIOPSJIKOBOI0) HOMEpa XMMHMUYECKOIO 3JIEMEHTa, HOMeEpa
rpynmnsl U nepuoaa B nepuoanueckoi cucreme . M. MenzgeneeBa, K KOTOPbIM 3JIEMEHT
PUHAJJIEIKUT;
— 3aKOHOMEPHOCTH HM3MEHEHHUsI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeAesiax MabX
NEepPUOAOB U A-TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMH BBICIIMX OKCHI0B U THIPOKCH/IOB;
— CYLIHOCTb MPOLIECCa IEKTPOIUTHUECKON TUCCOIMALINY U PEaKIIMii HOHHOTO OOMEHa;

®  Xapakmepuso8amu.:
— XMMMYECKHE DJJEMEHTHl (0T BOJOpPOAA JO KajblUs) HAa OCHOBE MX IOJOXKEHUS
B IIEpUOJUYECKON cucTteme xumuueckux »siemeHToB J[. M. MenzgeneeBa u ocoGeHHOCTEH
CTPOEHUS UX aTOMOB;
— B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM M CBOMCTBAMHU HEOPTaHUYECKUX BEILECTB;
— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB (IIPOCTHIX BELIECTB —
METaJUIOB U HEMETAJIJIOB, COEIMHEHUH — OKCHJIOB, KUCIOT, OCHOBaHUH, aM(pOTEPHBIX OKCHI0B
Y THIPOKCHUIOB, COJIEH);

® onpeoensimy:
— COCTaB BEILECTB 10 UX (popmyam;
— BAQJIEHTHOCTb U CTETIEHU OKHUCIIEHUS JIEMEHTOB B COCIMHEHUU;
— BUJIbl XUMUYECKOMN CBSI3U B COCAMHEHUSX;
— THUIIbI KPUCTAINIMYECKUX PEIIETOK TBEPBIX BEIIECTB;
— NPUHAJIEKHOCTh BEILIECTB K ONPEAEIEHHOMY KJIACCy COEIMHEHUN;
— THUIBI XUMHUYECKUX PEAKITUN;
— BO3MOYKHOCTh NMPOTEKAHUs peaKIiii HOHHOTO 0OMeHa;

® cocmasnamo.:
— CXEMBbI CTPOCHHMSI aTOMOB IEPBBIX IBAMAIATH AJIEMEHTOB Neproandeckon cucrtemsl [, U.
Menneneena;
— (popMyIIBI HEOPraHUYECKUX COEAMHEHUN N3YUYEHHBIX KJIACCOB BEIECTB;
— YpaBHEHHUS XUMHUYECKUX pEaKlMid, B TOM YHUCIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX, C
MOMOIUIBI0 METO/IA 3JIEKTPOHHOT0 OajaHca;



®  0e30nacHo oopawamsca:
C XUMHUECKOW MOCY 101 1 1ab0OpaTOpHBIM 000PYJOBAHUEM;
®  1POBOOUMb XUMUUECKUL IKCNEPUMEHN:
— MOATBEPKAAIOINNA XUMUYECKUN COCTaB HEOPTAHUYECKUX COSAMHEHU;
— MOJTBEPKIAIOUINIA XUMUYECKHAE CBOMCTBA U3YYEHHBIX KJIIACCOB HEOPTaHMUECKUX BEIIECTB;
— MO TMOJIy4eHHI0, COOUpAHUI0 W PACIO3HABAHHIO Ta3000pa3HbIX BELIECTB (KUCIOPOA,
BOJIOPO/1, YTICKUCIIOTO Ta3a, aMMHaKa);
— 1O ONpENENICHUI0 XJOpHA-, Cylbdar-, KapOOHAT-MOHOB M HOHA aMMOHHS C IOMOIIBIO
Ka4ueCTBEHHBIX PEAKIIUN;
®  GLIYUCTAMD:
— MacCOBYIO JIOJII0 XUMUYECKOT0 3JIEMEHTa 10 (hopMyIie COeIMHEHUS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
— Maccy OCHOBHOI'O BEIIECTBA 110 U3BECTHOM MacCOBOM JJ0JIU MpUMeceii;
— 00BEMHYIO JIOTI0 KOMITOHEHTA ra30BOi CMeCH;
— KOJIMYECTBO BEIECTBA, 00BEM MM MacCy BEIIEeCTBA MO KOJMYECTBY BEIIECTBA, 00bEMY WU
Macce PeareHTOB, WK MPOJAYKTOB PEAKIINH;
®  UCNONBL308AMb NPUOOPEMENHbIE 3HAHUA U YMEHUS 6 NPAKMUYECKOU OesmenbHOCmU U
NOBCEOHEBHOU HCUSHIL
— s 6e30macHOro OOpaleHus C BEIIECTBAMH M MaTepHajaMH B IMOBCEIHEBHOH KHU3HH H
rPaMOTHOT'O OKa3aHUS MEPBOW MOMOIIH MPH 0XKOTaX KUCIOTaMHU U IIeTI0YaMU;
— JUTsl OOBSICHEHUS OTICIHbHBIX (JAKTOB M MIPUPOIHBIX SBICHUIA;
— JUTSl KpUTUYECKOM OIIEHKU MH(POPMAIUH O BEIIECTBAX, UCIIOJIb3yEeMbIX B OBITY.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS

J XapaKTepu30BaTh OCHOBHBIC METOJbl TMO3HAHUS XMMMYECKHMX OOBEKTOB: HaOJIIOJCHHUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE;
. pa3nuyaTh XMMHUYECKHUE OOBEKTHI (B CTATHUKE):

— XMMHUYECKHE JIEMEHTHI U IIPOCTHIE BEILIECTBA;
— MeTaJulbl U HEMETaUIbl M XapaKTepU30BaTh OTHOCUTENIBHOCTh NPUHAMJICKHOCTH TaKUX
00BEKTOB K TOW WJIM UHOU TPYIIIE;
— OpraHM4eCcKHe U HEOPraHUYECKUE COEAMHEHMS,;
— THJPOKCUABI (KUCIOPOACOAEpIKaIle KUCIOThI, OCHOBaHMS, aM(pOTEpHbIE THIPOKCHIBI);
— OKCHJIBI HEeCOJIe00pa3yrolue 1 cojieodpasyromue (KUCIOTHBIE, OCHOBHBIE, aM(OTEpHBIE);
— BAJICHTHOCTB U CTENIEHb OKUCIICHHUS;
— CHCTEMaTHYeCKHUE U TPUBHAIIbHBIE TEPMUHBI XUMUYECKOH HOMEHKJIATYPbI;
— 3HAKOBYIO CHUCTEMY B XUMUU (3HAKU U HOPMYIIbI, UHACKCH U KOA(D(DUIIUEHTHI, CTPYKTYpPHBIE
U MOJEKYJApHble (OPMYJIbI, MOJIEKYJSpPHbIE M HOHHBIE YpPAaBHEHUS pEaKLHi, MOJHBIE U
COKpAIllEHHbIE MOHHBIE YpaBHEHHs pPEaKIHH, TEPMOXMMHYECKHE YpaBHEHHUS, 0003HAUYEHUS
CTETNIEeHHU OKUCIIEHUS U 3apsija HoHA B (OpMyJie XUMUYECKOTO COEAMHEHHUS);
. pa3nauyaTh XMMHUYECKHE OOBEKTHI (B AMHAMUKE):
— (u3HnYecKre U XUMHUYECKUE CTOPOHBI MTPOLIECCOB PACTBOPEHHUS U TUCCOIIUALINN;
— OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U PEAKIIMH 0OMEHa;
— CXEMBbI U YPAaBHEHMS] XUMHYECKUX PEaAKIIHil;
o COOTHOCHTB:
— 9K30TEPMHUYECKHE PEaKIIUU 1 peakliy TOPEeHHUs;
— KaTaJuTU4eCcKue U (hepMEHTATUBHBIC PEaKIIUU;
— MeTaJlJl, OCHOBHBIA OKCHUJ, OCHOBAHUE, COJIb;
— HEMeTaJll, KUCJIIOTHBI OKCHUJ, KUCII0Ta, COJIb;
— CTpPOEHHE aTOMa, BHJI XMMHUYECKON CBS3M, THUIl KPUCTANIMYECKOW PEmETKH U PU3NYECKHEe
CBOICTBA BEIIECTBA;
— HaxO0XKJEHHE TEMEHTOB B IPUPOJIE U MPOMBIIIIEHHBIE CIOCOOBI MX MOIyUEHUSs;



— HE00X0AMMOCTh XUMUYECKOT0 ITPOU3BOACTBA M TPEOOBAHUHN K OXpaHE OKPY KAIOLIEH Cpe/ibl;
— He0O0XOAMMOCTb IMPHUMEHEHHsSI COBPEMEHHBIX BEUIECTB W MaTepHAIOB M TpeOOBaHMH K
3J10pOBbECOEPEIKEHHIO;

o BBIIBUI'aTh U HKCHEPUMEHTAIBHO IPOBEPATh TUIOTE3bl O XHUMHUYECKUX CBOHCTBAX
BEIIECTB HAa OCHOBE HX COCTaBa, CTPOCHHUA U MNPHHAIEKHOCTH K ONPEAEIEHHOMY KIaccy
(rpyIIe) BelecTs;

. OPOTHO3UPOBATh  CIIOCOOHOCTh ~ BEIIECTBA  TMPOSIBIISATH  OKUCIUTENBHBIE  WJIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C y4ETOM CTENEHEW OKHMCIEHHs SJIEMEHTOB, BXOASIIUX B €ro
COCTaB, a TAKXKE IIPOYKTOB COOTBETCTBYIOLINX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU;

L4 COCTaBJIATH YpPaBHCHUA peaKI_II/Iﬁ C y4acTucm THUIIUYHBIX OKHCIIUTENCH
1 BOCCTAHOBHTEJIEH Ha OCHOBE SJICKTPOHHOI'O 6ancha;
L4 OIIPECACIIATH BO3MOXXHOCTb IIPOTCKAaHUA XHUMHUYCCKUX peaKI_II/Iﬁ Ha OCHOBC

ANIEKTPOXMMUUYECKOTO  psiia  HANPSOKEHUH  METAUIOB, psAlla  3JIEKTPOOTPHUILIATEIIbHOCTH
HEMETAJJIOB, TAOJIUIBI PACTBOPUMOCTH U YUETA YCIOBUI MPOBEACHUS PEaKIUi;
. MIPOBOAUTH PACUETHI [0 XUMUYECKUM (POpMyJiaM U YPaBHEHHSIM:

— JJIs1 BBIBOAA q)OpMy.HI)I COCAMHECHMUA 110 MAaCCOBBIM JOJISIM 3JICMCHTOB,
— JUTsl IPUTOTOBJICHUSI PACTBOPA C UCIOIB30BAHUEM KPUCTAIIOTUIPATOB;
— U4 HaXOXACHHUA [JOJIM BbIXOJa IMIPOAYKTa PCAKOHUH 110 OTHOMICHUIO K TCOPCTUUCCKU
BO3MOXKHOMY;
— ¢ ucnoiib30BaHueM npaBuia ['eii-Jlroccaka 06 00bEMHBIX COOTHOIIECHUSX T'a30B;
— C UCIOJIb30BAaHUEM MOHATUN «KMOJIIbY», KMMOIIbY, «UUCI0 ABOTAIpOY;
— 110 TCPMOXUMHUUYCCKHUM YPaBHCHHUAM PCAKIINH;

o IIpOBOAUTD XUMHWYECKUHU SKCIICPUMCHT C HCYKOCHUTCIIbHBIM C06JHOI[€HI/I€M IMpaBUJI
TEXHHUKHU 0€30M1aCHOCTHU:
— I10 YCTAHOBJICHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTAaBa COEIMHEHUS;
— IPH BBINOJHEHUHU UCCIIEIOBATEIBCKOTO MPOEKTA;
— B JOMalllHUX YCJIIOBHAX,

° HUCIIOJB30BAaTh HpI/IO6peTéHHLIe KIIFOYCBBIC KOMIICTCHIUU JIA BBIIIOJIHCHHUA IMPOCKTOB U
y4e0HO-HCCIIeIOBATENbCKUX PA0OT MO U3YUYEHHUIO CBOMCTB, CIIOCOO0B MOMyUEHHUs U PACTIO3HAHUS
BEIIIECTB;

o OIPCACIIATH UCTOYHUKU XUMHUYECKOH I/IH(l)OpMaIII/II/I, MNpeaACTaBIATH CIIMCOK
WH()OPMAIIMOHHBIX PECYpPCOB, B TOM YHCIE€ W Ha HMHOCTPAHHOM SI3bIKE, TOTOBUTH
WH(OPMALIMOHHBIN MPOAYKT U MPE3EHTOBATH €T0;

. OOBEKTUBHO OIICHHBaTh HWH(GOPMAIMIO O BEIIECTBAX W XHUMHUYECKUX IMpoleccax,
KPUTUYECKH OTHOCHUTCS K TICEBJIOHAy4YHOW WHQOpMaIu, HEAOOPOCOBECTHOM peKjIame B
CpelCTBaX MaccoBOM nHpopManuy;

. CO3/1aBaTh MOJIETU M CXEMBI JJIs PEelIeHUs] yYeOHbIX U MTO3HABATENBHBIX 3a/1a4.

IIpumepHBbIe HANIPABJICHHUS MPOEKTHOM JeSITEIbHOCTH 00y4al0IMXCS.
1. PaGora ¢ ucTOUHMKAMU XUMUYECKOW HH(OPMALIUK — UCTOPUUECKHE 0030pHI
CTaHOBJICHUS U Pa3BUTHS N3YUECHHBIX TOHATH, TEOPUH, 3aKOHOB; JKU3Hb U
JeSITeNIbHOCTD BBIJAIOIIMXCS YUEHBIX-XUMHUKOB.
2.AHanuTH4eckrue 0030pbl HHPOPMALIUH 110 PEIICHUIO ONPEIeICHHBIX HAyYHbIX,
TEXHOJIOTUYECKHX, IPAKTUYECKUX MPOOIIEM.
3. OBnaseHrne OCHOBaMU XMMHUYECKOTO aHATIN3A.
4. OBnaseHre OCHOBaMH HEOPTaHUYECKOTO CUHTE3A.

2. Conep:xanue y4eOHOro npeamera, Kypca.

8 kiaacc
HavaabHble MOHATHA U 32KOHBbI XUMHHU



Tena um BemecTBa. CBOICTBa BemIECTB. ODTAJIOHHBIE (DU3WYECKHUE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepuanoBeeHre. Posib XMMUK B )KHU3HU COBpeMEHHOro olmiectBa. OTHOIIECHHE
oOmrecTBa K XUMHH: XeMoprinst 1 xeMohoOus.

Metoner u3ydenus xumuu. HabOmionmenue. DkcrmepumeHT MognenupoBanue. Mojenn
MaTepUaIbHbIC U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azer. XKunpkoctu. Teépable BemecTtBa. B3auMHbBIE Iepexoabl MEXIy arperaTHbIMHU
COCTOSIHUSIMU BEIIECTBA: BO3TOHKA (CyOaumanus) u aecyOaumanus, KOHIEHCAalus U UCIapeHue,
KpUCTAJIIIN3aLus U IUIaBJICHHE.

Ousnyeckue sBiacHUs. YucTble BeniecTBa U CMECH. | OMOI€HHBIE U TE€TEPOTrE€HHBIE CMECH.
Cwmecu ra3zoobpasneie, >xuakue u TBEpHAbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
JUCTWUIALMS,  OTCTauBaHWe, (UIbTpOBaHME,  KpUCTAUIM3allMsg WM BbIIApUBaHUE.
Xpomarorpadus. [Ipumenenne 3Tux crnoco0oB B 1a00paTOPHOM MPaKTUKE, HAa IPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DBJEMEHTBl. ATOMBI M MOJEKyJbl. IIpocTele M CIOKHBIE BELIECTBA.
AmtoTponus Ha npuMmepe Kuciopoaa. OCHOBHBIE IOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUYEHHUS.
Nonbl. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.

3HakM (CHMMBOJIBI) XUMHMYECKMX 3JIeMeHTOB. MHdopmarus, KOTOpyH HECYT 3HAKH
XUMHYECKMX JJIEMEHTOB. OTHUMOJIOTHMSI Ha3BaHUM HEKOTOPHIX XMMHUYECKUX 3JIEMEHTOB.
[Tepuonuueckas Tabnuua xumudeckux snemeHToB JI. M. MenneneeBa: KOPOTKOIIEPUOAHBIA U
JUTMHHOTIEPUOIHBINA BapuaHThl. [leprosl u rpynnsl. ['aBHas u moOoYHAS MOATPYIIIIEL, WA A- U
b-rpynnsl. OTHOCUTENBHASA aTOMHAs Macca.

Xumnueckue (opmynel. Manekcsr n xodddunmentsl. OTHOCUTENbHAS MOJEKYJIISIpHAS
Mmacca. MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTa B coefnHeHuH. VHpopmanus, KOTOPYI HECyT
XUMHUYECKHE (HOPMYITHI.

Banentnocts. CTpykTypHble (opMyJibl. XUMHUECKHE 3JEMEHThl C INOCTOSHHOW U
NEPEMEHHON BaJICHTHOCTHIO. BEBIBOI (opmynbl coenuHeHHs 1o BasieHTHOCTH. OmpeneneHue
BAJIEHTHOCTH XMMHYECKOro 3jeMeHTa mo ¢opmyne BemectBa. CocTaBieHune Ha3BaHUMN
COCIMHEHUH, COCTOSIIIMX U3 JBYX XHMHMUYECKMX OJJEMEHTOB, I10 BaJEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

Xumuyeckue peakuuu. PeareHTbl M HPOAYKTHl peakuuu. lIpu3HakuM XUMHYECKHX
peakuuii. YCIIOBUS MX NPOTEKaHUS M NpeKpaleHus. Peakuuu ropeHus. DK30TEPMHUYECKUE U
SHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHUS MacChl BEIIECTB. XUMUYeckue ypaBHeHU. COCTaBIEHUE XUMUYECKUX
ypaBHeHUH. HpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccuukanus XMMHUYECKUX peakiHil M0 COCTaBy M YHUCIY pPEareHTOB U MPOJyKTOB.
Tunbel xuMuyeckux peakiuil. Peakiuy coenuHeHUs, pa3jIoKEHUs, 3aMEIIeHHs U OOMEHa.
KaranuzaTopsl n karanus.

JleMoHCTpanuu
Konnekuust MatepuanoB U U31€IUH U3 HUX.
Mopnenu, ucrosnb3yeMble Ha ypokax (pu3uku, OM0oIoruu u reorpaduu.
OO0BbEMHBIE U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKHX BEILIECTB.
Mopnenu KpUCTaJUIMYECKUX PEIMIETOK.
Cobupanue npudopa A MoydeHus ra3a 1 poBepKa ero repMeTH4YHOCTH.
Bosronka cyxoro JipJja, noja uian HadTaluHa.
ArperaTHbl€ COCTOSIHUS BOJBI.
Pa3nenenue 1ByX HECMEMIMBAIOIIMXCS )KUIKOCTEHN € MOMOLIBIO AEIUTEIBHON BOPOHKH.
Juctunnsatop u ero padora.
VYcranoBka s prsibTpoBanus u e€ padoTa.
VYcTraHoBKa /1715 BeITapuBaHUs U €€ padoTa.
Konnekuust 6pITOBBIX IPUOOPOB /17151 GUIBTPOBAHUSI BO31yXa.



e Paznenenne Kpacsuiero BemecTBa (iuomactepa € IMOMOINBIO METoJa OyMakKHOM
xpomarorpapuu.

Mopnenu amuIoTpOIHBIX MOIU(MUKAIIMN YyTIepOaa U CePHI.

ITomyuyenue o30Ha.

oprpetst 1. 5. Bepuennyca u JI. . Menzeneesa.

KopoTkoneproaublii U JJIMHHONIEPUOAHBI BapUaHTHI Iepuoandeckon cucrems! [l WM.
Meunneneesna.

KoHcTpynpoBaHue mapocTepKHEBBIX MOJEIEH MOJIEKYI.

Anmnapat Kunma.

Paznoxxenne Ouxpomara aMMOHHS.

I'openue cepbl 1 MAarHUEBOM JICHTHI.

[Toptpersr M. B. JlIomonocoBa u A. JI. JIaByasbe.

OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS! MAacChl BEILIECTB.

['openne Qocdopa, pacTBopeHHEe TMPOAYKTa TOPEHUS B BOAE U HCCICAOBaHHE
IIOJIy4E€HHOI'0 pacTBOpA JIAKMYCOM.

B3aumonencTBue ConsIHON KUCIOTHI C IUHKOM.

e [lomyuenue rugpokcuaa menu(ll) u ero paznokeHue npu HarpeBaHUU.

JlabopaTopHbie ONBITHI
» O3HaKOMJICHHUE C KOJUIEKIUEH TabopaTOpHO OCY IbI.
* [IpoBepka repMEeTHYHOCTH MPUOOpa ISl MOTYUEHHUS Ta30B.
* O3HaKOMJICHHE C MHUHEpaJlaMU, 00pa3yroIIUMHU TPaHUT.
* [IpuroToBiieHrE reTEPOreHHON CMECH TTOPOIIKOB CEPHI C JKEJIE30M U UX PA3JCIICHHE.
* BzaumoselicTBre pacTBOPOB XJIOPUIOB U MOAUIOB KaJIKs C paCTBOPOM HHUTpaTa cepedpa.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anMopelicTBue ¢ CEpHOM KUCIOTOM.
* B3auMmoieiicTBue pacTBOpa COJbI C KUCIIOTOM.
* [IpoBepka 3akOoHa COXpaHEHHUsS] MAacChl BEIIECTB HA MPUMEPE B3aUMOJCUCTBUS MIEIOUU C
KHUCJIOTOM.
* [IpoBepka 3akOHa COXpaHEHHUsS] MAcChl BEIIECTB HA MPUMEPE B3aUMOJCUCTBUS MIEIOUU C
conwto xene3a(Ill).
» Pa3noxkeHne mepokcuaa BoJOpoJa ¢ momolbio okcuaa mapranmna (IV). 11. 3amemnienune
JKEJIe30M MEIU B METHOM KyIOpPOCE.
IIpakTHyeckne padoThl
1. IIpaBuna TeXHUKH OE30MACHOCTH U HEKOTOPBIE BUABI paOOT B XUMUYECKOM J1abopaTopuu
(xabuHEeTe XUMHUN).
2. HabGmroienue 3a ropsiiieit cBe4oil.
3. Ananu3 noyssl (aHasor paboTsl «OUUCTKA TOBAPEHHOU COJINY).

Ba:kHeiimue npeacTaBuTe I HEOPraHudecKnx BemecTs. KoimuecTtBeHHbIE OTHOLICHNS B
XUMUH
Cocras Bo3ayxa. [lonstre 06 06bEMHOI1 1011€ () KOMIOHEHTA IPUPOTHOM ra30BOM cMeCH
— Bo3ayxa. Pacuér o0bEma KOMIIOHEHTa ra30BOi cMecH 0 ero 00BEMHOM To7Ie M HA00O0POT.
Kucnopona. O3on. [Tonydyenne kucnopoaa. CoOupanue u pacrno3HaBaHUE KUCIOPO/Ia.
XUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOJACICTBUE C METANIAMU, HEMETAJIJIAMU U CIIOKHBIMHU
BemecTBamu. [IpuMenenne kucinopoaa. KpyroBopot kucinopoaa B mpupo/ie.

Oxkcunpl. O0pa3oBaHue Ha3BaHUN OKCUIOB 10 ux Gopmynam. CocraBneHue Gopmymn
OKCHJIOB TI0 MX Ha3BaHUsM. [IpeacTaBuTenn OKCHIOB: BOJIa U YTIEKHUCIIBIN a3, HerameéHas
U3BECTb.

Bonopoa B npupoae. ®usnueckue 1 XUMUYECKHE CBOMCTBA BOJOPO/IA, €rO MOIYUYECHHUE U
MIpUMEHEHUE.



Kucnotel, ux cocraB m ux kimaccudukamus. Mamgukatopel. TabGmuma pacTBOPUMOCTH.
CepHas U consiHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comm, ux cocraB u Ha3BaHus. PacTtBopumocTth coseil B Boze. lIpencraBurenu cosei:
XJIOpUJ HATpusl, KapOoHaT HaTpus, pocdar Kaapuus.

[Tocrosnnas Aoraapo. KommuectBo BemectBa. Monb. MonsipHas macca. Kparthsbie
€MHMIIBI U3MEPEHMSI KOJIMYECTBA BEIECTBA — MWIIMMOJIb UM KUJIOMOJb, MUJUIMMOJISIPHAs U
KWJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATUI «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«IOCTOsIHHAsE ABOTazipo.

3akon ABoraapo. Monspablii  00bEM Tra3000pa3HbBIX BemiecTB. OTHOCHUTENBHAS
IJIOTHOCTH Ia3a o ApyroMy rasy.

KpatHble emuHUIBI HW3MEPEHHS — MUJUIMMOJSIPHBIA W KHJIOMOJSPHBIH 0OBEMBI
ra3000pa3HbIX BEILIECTB.

Pacu€rel ¢ HWCnonb30BaHUMEM MOHATHI «KOJMWYECTBO BEIIECTBA», «MOJSIPHAS Maccay,
«MOJISIPHBIN 00BEM ra30By, «UUCIO ABOTAAPO».

I'unpocdepa. KpyroBopot Boabl B ipupoie. PU3ndeckre 1 XUuMUYECKUE CBOWCTBA BOJbIL:
B3auMojeiicTBue ¢ okcugamu (OCHOBaHHUs, UX COCTaB. PacTBOpHMMOCTb OCHOBaHUM B BOJIE.
M3menenne okpacky MHAMKATOPOB B IIEIOYHOM cpene. IIpencrasurenn menodei: ruIpoOKCUIbI
HaTpHs, KaJaus U KaJbLHUs.

PactBoputens wu pactBopéHHoe BemectBo. PactBopbel. PactBopenme. ['mapartsl.
MaccoBast 10151 pacTBOPEHHOTO BellecTBA. Pacy€rbl, CBSI3aHHBIE C UCIOJIb30BAHUEM IOHATHUSA
«MaccoBas J0Js PACTBOPEHHOIO BEILIECTBAY.

JdeMmoHcTpanun
Ornpenenenne coaepKaHusi KUCIOPOaa B BO3IAYyXeE.
[TomyuyeHue kucmopoaa pa3ioKEeHUEM IIepMaHraHaTa Kajaus U IepOKCUAa BOJOpoa.
CoOupaHne METOIOM BBHITECHEHHSI BO3yXa U BOJIBL.
Pacno3znaBanue kucmoposa.
['openue marnusi, xenesa, yriis, cepsl u pocdopa B kuciopo/e.
Komneknus okcuos.
[Toryuenue, cobupanue 1 pacrio3HaBaHUE BOJIOPO/IA.
I'openne Bogopona.
BzaumopeiictBue Bogopona ¢ okcuaom meau(Il).
Konnexkuus MUHEpaIbHBIX KUCIOT.
[TpaBuio paz6aBiieHUs cepOi KUCIIOTBHI.
Konnekuus coneil.
Tabmuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUMN U COJIEH B BOJE.
Hekotopsle MeTamibl, HEMETAIbl MU COEAMHEHUS C KOJIMYECTBOM BEUIECTBA,
paBHbIM 1 MOJIb.
Mozens MoIsIpHOTO 00BbEMa ra3000pa3HbIX BEIIECTB.
e Komneknus ocHOBaHUI.
JlaGopaTopHbIe ONBITHI
* [IoMmyTHEHNE N3BECTKOBOM BOJIbI NP MPOIYCKAHUU YTJIIEKUCIIOTO Ta3a.
* [Tomydyenne Bo1opoJa B3aMMOIEUCTBUEM IIUHKA C COJISTHOM KUCIOTOM.
* Pacnio3HaBaHue KHUCIIOT C MOMOILBIO UHIUKATOPOB.
* I3mMeHeHne OKpacKy UHAUKATOPOB B IIEJIOYHOM Cpejie.
* O3HakOMJIEHWE C TpenaparamMd JOMAalllHEW WM ILIKOJbHOM anTeyKh: pacTBOPAMHU
NEepOKCH/Ia BOJIOPOIa, CHUPTOBOM HACTOMKHU MOJa, aMMHUaKa.
IIpakT4yeckue padoThl
4. Ilonyyenue, cobupanue u pacro3HaBaHUE KUCIOPOa.
5. Ilonyuenue, coOupanue U pacro3HaBaHUe BOJOPOIA.
6. [IpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBOM J10J1€M paCTBOPEHHOTO BEUIECTBA.



OCHOBHBbIE KJIACChI HEOPTraHUYECKHUX COeIMHEHM i

OO6o6menre cBeneHud 00 OKcHIax, WX KilaccH(UKAIMKM, HA3BAaHUSX M CBOMCTBaXx.
CrniocoObI oty4eHust OKCUIOB

OcHoBanus, Ux Kinaccuukaiys, Ha3BaHUS ¥ CBOWCTBA. B3anmMoeicTBHE ¢ KHCIOTAMU,
KUCIIOTHBIMH OKCHUJAMU M coJiAMU. PasnoskeHue HepacTBOpPUMBIX OCHOBaHUU. CrocoObl
MOJTYy4YEHUSI OCHOBAHUM.

Kucnotsl, ux knaccudukanus u Ha3BaHus. OOlMe XMMHUYECKHE CBOMCTBA KHCIOT.
B3aumopeiictBue KUCIOT € MeETaIaMH. DJEKTPOXUMUYECKHM pAJl HAMPSKEHUUW METaslIoB.
B3anMozeiicTBre KUCIOT C OKCHJAaMU METAJIOB. B3anMozaeicTBre KUCIOT ¢ OCHOBAaHUAMH —
peakuus HedTpanuzauuu. BzaumoneiictBue kuciot ¢ cossiMu. Ilonydenne G€CKHCIOPOAHBIX U
KHCJIOPOJCOAECPHKALINX KUCIIOT.

Comu, wux xnaccudukamuss W cBoiicTBa. B3ammomelicTBHE coeid C MeTallaMu,
0COOEHHOCTH ITHX peakiuii. B3anmoaeicTBre coyeit ¢ comsmu.

['enernueckue psAnpl MeTayla U HeMeTaula. ['eHeTHdecKas CBA3b MEXIY KiaccaMu
HEOPraHWYECKHUX BELIECTB.

JlabopaTopHbie ONBITHI
¢ BanMoiericTBUE OKCHIA KAJILIIUS C BOJOU.
* [lToMmyTHEHHE U3BECTKOBOU BOJBI.
* Peaknust HeWTpanuzaiuu.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anmopeiicTBue ¢ KUCIOTOM.
* Pasznoxxenue ruapokcuaa menu(Il) mpu HarpeBaHum.
* B3anMo1eiiCTBHUE KUCIIOT C METaJIJIaMU.
* B3aumoelicTBUE KUCIIOT € COJISIMMU.
* O3HaKOMJICHHE C KOJUICKIIUEH COJICH.
* BzaumoneiictBue cynbsdara menu(ll) c xemnesom.
* B3auMo1eiiCTBHE COJIEH C COJISIMH.
* ['eHeTnyecKas CBS3b MEXKIY KJacCaMU HEOPraHMYECKUX BEIIECTB HA MPUMEpPE COEIUHEHHUI
MEJIU.

IIpakT4yeckue padoThI

7. Pelenue HKCIEPUMEHTANBHBIX 3adad N0 TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COEIMHEHU .
IMepuoauyeckuii 3aKOH ¥ MEPUOAMYECKASI CHCTEeMAa XMMUYeCKUX JjiemeHToB 1. U.
Menpeneesa. CtpoeHue aTroma

EcrecTBeHHBIE CEMENCTBA XMMHYECKHX OHJIIEMEHTOB: IIEJIIOYHBIE M IIETIOYHO3EMEIbHBIE
METAaJIJIbl, TAJIOTeHbI, HHEPTHBIE (OMaropoHbie) ra3pl. AM(OTEpHOCTh. AMGMOTEpHBIE OKCHIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpertue Jl. 1. MenaeneeBbIM NepUOIUYECKOTO 3aKOHA U CO3/IaHUE UM MEPUOINIECKOM
CHCTEMbl XUMUYECKHUX JIEMEHTOB.

ATombl Kak ¢opMa CYIIECTBOBAHUS XMMHUYECKUX 3JeMEeHTOB. OCHOBHBIE CBEIEHUS O
CTPOCHMHM aTOMOB. JloKa3zaTenbcTBa CIOXKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopra.
[InaneTapHast MOJIeJIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX sAep: NPOTOHBI, HEUTPOHBL. (OTHOCHUTENBHAs aTOMHasg Macca.
B3anMoCBsI3b NOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHASI MACCa.

Mukpomup. OnekTpoHbl. CTpoeHHEe SIEKTPOHHBIX YpPOBHEH AaTOMOB XMMHYECKUX
sanemeHToB 1—20. [loHsITHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3oTonbl. Pusnyecknii cMmbic cUMBOJUKK llepumoanueckor cucrtembl. CoBpeMeHHas
dbopMyIMpOBKa MEPUOAUYECKOTO 3aKOHA. lI3MeHeHUs CBOWMCTB JJIEMEHTOB B TMEpUOAAX H
rpymnmax Kak GyHKIHUS CTPOCHUS JIEKTPOHHBIX 000JI0UYE€K aTOMOB.

XapakTepucTuka »JJIEMEHTa-MeTalllla M DJJIEMEHTa-HeMeTallJla MO0 MX TMOJOXKEHHUIO B
MepUOINYECKON cucTeMe XxuMmuieckux 3neMenToB Jl. V1. Menpaeneesa.

JleMoHCTpanun
e Paznuunbie Gpopmbl TAOIUI] TEPUOTUIECKON CUCTEMBI.
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e  MogenupoBanue nocTpoeHus nepuogudeckon cucremsl /1. . Menneneena.

e Mopenu aTOMOB XUMUYECKUX IIEMEHTOB.

e Mojenu aToMOB 3JIEMEHTOB 1—3-r0 IepuoI0B.

JlabopaTopHbIe ONbITHI
* [Tosryuenure aMmpoTepHOro ruIpoKCUa U UCCIEIOBAHNE €T0 CBOUCTB.
Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHI

Nonnas xumuyeckast cBsizb. VOHbI, 0Opa3oBaHHBIE aTOMaMH METAJUIOB U HEMETAJUIOB.
Cxembl 00pazoBaHMsI MOHHOM CBSI3U Uil OMHApHBIX COoeqUHEHUH. MOHHBIE KpHCTalIMuecKue
pewmeéTky U (U3NYECKUE CBOMCTBA BELIECTB C 3TUM THIOM pem€rok. [lonsatue o GpopmyibHOM
€JIMHULIC BEIECTBA.

KoBasienTHass XumMu4deckasi CBsA3b. DJIEKTPOHHBIE U CTPYKTYpHble (opMmyibl. IlonsaTue o
BasieHTHOCTH. KoBaneHTHas HemossipHasi cBsi3b. CxeMbl 00pa30BaHUSI KOBAJIEHTHOW CBSI3M IS
OMHApHBIX COEIUHEHUH. MoOJIeKyJIsApHble M aTOMHbIE KPUCTAIJIMYECKUE PEIIETKH U CBOMCTBA
BEILECTB C TUM THUIIOM PEIIETOK.

ONeKTpOOTpULATENBHOCT. PsAn  anexTpoorpunarensHocTd. KoBasleHTHass mnosisipHas
XumMHuueckast cBs3b. Aunonb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOW MOJIAPHOW CBSI3U AJIs1 OMHApPHBIX
coequHEHUN. MONEKyYJIspHbIE U aTOMHBIE KPHUCTAJUIMYECKUE PEUIETKH U CBOWMCTBA BELIECTB C
9TUM TUIIOM PELIETOK.

Mertannuueckass XMMHMUYECKas CBSA3b W METaUIMYECKas KPUCTAUINYECKash peIIETKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. Ennnas npupoia XMMUUECKUX CBSI3EH.

Crenenp okucinenus. CpaBHEHUE CTENIEHU OKUCIICHMs U BaJleHTHOCTHU. [IpaBuna pacuéra
CTETICHEH OKUCIIEHUS 10 (PopMyJiaM XUMHUECKUX COCTMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OnpeneneHue CTENEeHEeH OKUCICHMS U
DIIEMEHTOB, OOpa3yIOIMX BEIIECTBA pPa3HBIX KiaccoB. Peaknmuum wuoHHOTO oOMeHa U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHbIE peakuu. OKUCIUTENh U BOCCTAHOBUTEIb, OKHCIECHUE U
BoccTaHoBjieHHE. (CocCTaBlieHUE YpPaBHEHUHM OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLIUN
METO/I0M 3JIEKTPOHHOTO OalaHca.

JleMoOHCTpanuu

e BuneodparmenTs! u cnaiiasl «lloHHas xumuueckas cCBA3bY.

e  Koyutekius BEemEeCTB ¢ HOHHOW XUMUYECKON CBA3BIO.

e Moenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

e BuneodparmenTsl u cnaiiapl «KoBaneHTHas XMMUYECKas CBSA3bY.

e Komieknus BemecTB MOJIEKYJISIPHOTO U aTOMHOTO CTPOEHHS.

e  Mozenu MOJIEKYJIIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.

e Buneodparments! u cnaiiapl «Metannudeckas XUMUYECKasi CBSI3bY.

e Komneknus «MeTajisl U CILUIaBbD.
e B3saumopaelicTBue UHKA C CEPOii, COISTHOM KUCIOTOM, Xsopuaom meau (II).
e [opeHue maruus.
e BsaumoxencTsue XJIOPHOU U CEPOBOJAOPOIHOMN BOIBI.

JlabopaTopHbIe ONbITHI

* M3rotoBiieHne MOAEIH, HIUTFOCTPUPYIOLIEH CBOMCTBA METAJUINYECKON CBSI3H

9 kiace
IloBTOpEeHUe U 00001IeHMe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapupie  coemmnenums.  Okcuapl  cosjeoOpasyiomde W HECcoJIeoOpas3yroIue.
['unpokcunpl: ocHOBaHUS, aM(pOTEpHbIE TUIPOKCUIBL, KHUCIOPOACOACpKAIINE KHUCIOTHI.

Cpennue, KUCIble, OCHOBHBIE H KOMILIEKCHBIE COJIH.
O06o01IeHne cBeleHui 0 XUMHUYECKUX peakiusax. Kmaccuduxarms XuMHUECKUX peakiui
MO0 pPa3IuYHBIM TMPU3HAKAM: COCTaBY M YHCIYy PEarupyromux W 00pa3yroIIuXcsl BEIIECTB,
TeroBoMy d(pdekTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKUCIICHHS JIEMEHTOB, 00pa3yIOIINX
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pearupymomue BEIEeCTBa, arperaTHOMY COCTOSIHUIO PEarupyOIIHUX BEIECTB, UCIOJIb30BaHUIO
KaTajau3aTopa.

[TonsiTHE O CKOPOCTM XHMHYECKOM peakuuu. PakTophl, BIUAOIUE HA CKOPOCTbH
XUMHUYECKMX PpEeaKLUMi: IpHUpoJia pearupyrolMx BEIIECTB, MX KOHIEHTpalUs, TeMIeparypa,
IUIONIA/lb CONPUKOCHOBEHMSI, HaNUuue Katanusaropa. Karamus.

JleMoHCTpanuu

e (O3HakoMJIEHHE C KOJUIEKIIUSIMU METAUIOB U HEMETAJUIOB.

e (O3HaKOMJIEHHE C KOJUIEKLIUSIMU OKCHJOB, KMCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKLUU OT IIPUPOJIbl PEarnpYIOIINX BEIECTB.

e 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKUUU OT KOHLECHTPAalUU pPearupyrommx

BEILECTB.

e 3aBUCUMOCTh CKOPOCTM XHMMHMUYECKON peaklUuud OT IUIOIAg CONPUKOCHOBEHUS

pearupyromux BeUecTB («KUIALIMNA CII0H»).

e 3aBUCUMOCTBH CKOPOCTM XHMHYECKOM pPEAKUUU OT TEMIIEpPAaTypbl pPEarupyromux

BEILIECTB.

JlaGopaTopHble ONBITHI

* B3aumoielicTBHE aMMuUaKka u XJIOPOBOAOPOA.

* Peakiust HedTpanu3aiuu.

» Habmonenue TermnoBoro 3¢ dexra peakinu HeHTpaIn3aiuu.

* BzaumoneiicTBue cepHoit kucnotsl ¢ okcuaom meau (11).

* PaznosxeHne nmepokcuia BOJOPOa ¢ TOMOIIBIO KaTalla3bl KapToQes.

* 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOM PEAaKLUM OT MPUPOJBl PEarupyrollux BEIIECTB Ha
nprUMepe B3aUMOJCHCTBUSL PAaCTBOPOB THOCYJb(aTa HATpUS W Xjopuaa Oapusi, THOCYJIbdara
HATPHUS U COJITHOM KUCIIOTHI.

* 3aBUCUMOCTb CKOPOCTHM XUMHYECKONW peakuMM OT MPUpPOJAbl METaUIOB MpU HX
B3aMMOJEHCTBUU C COJITHOM KUCIIOTOM.

* 3aBHCHUMOCTb CKOPOCTM XHMMMUYECKOH peakuMd OT TMPUPOAbl KHUCIOT TMpU HX
B3aMMOJEHCTBHUH C XKEIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKON peaKuu OT TEMIIEPATYphl.

* 3aBUCUMOCTb CKOPOCTH XHUMHUYECKON pEaKkuu OT KOHIICHTPALUH.

* 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOM peakIMH OT IUIOIAA CONPUKOCHOBEHUS
pearupyomux BeIeCTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluu OT KaTaiu3aTopa.

XHMHYeCKHE PeaKIIHH B PACTBOPAX 3JIEKTPOJIHMTOB

[TonsiTe 00 SJEKTPOIUTUYECKON JMCCOLUAIMM. OJIEKTPOIMTHI W HEIIEKTPOJIUTHI.
MexaHn3M OucCOLMAnMil  AJEKTPOJIMTOB €  Pa3iIWYHBIM  XapakTepoMm cBs3u. (remneHb
AIIEKTPOJIUTUYECKON Aucconuanii. CHIbHBIE U CI1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHUsSI TEOPUM 3JIEKTPOIUTHUYECKOM auccornuanuu. Kriaccudukarms
MOHOB M MX cBOMCTBa. KHCIIOTHI, OCHOBaHHUS U COJIM KakK 3JeKTpoiuThl. WX knaccuduxanus u
JUCCOLMALIUS.

OO0mue XUMHUYECKHME CBOWCTBA KHCIOT: HW3MEHEHHME OKpackd HMHAUKATOPOB,
B3aMMOJEICTBHE € MeETalllaMM, OKCHJaMHM M THAPOKCHUAAMHU METAIJIOB U  COJISIMHU.
MonexynsipHble U HOHHBIE (TIOJTHBIE U COKPAILIEHHBIE) YpaBHEHUS peakiuil. XUMUYECKUN CMBICT
COKpAILEHHBIX YpaBHEHUM. YCJIOBHS NMPOTEKAHMs peakUUid MEXIy 3JIEKTPOJIUTAMH 10 KOHIIA.
Psag akTHBHOCTH METAJIOB.

OOme XMMUYECKHe CBOMCTBA INENOYEH: B3aUMOICWCTBUE C KHUCIOTaMH, OKCHJAMH
HeMeTayioB, cojsMu. OOmMe XMMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHUM:
B3aMMOJEMCTBHE C KUCIOTaMU, Pa3jI0KEHNE IIPU HAaIrPEBAHUU.

OO0mme XWMHYECKHE CBOWMCTBA CpPEIHHUX COJICH: B3aWMOJEHCTBHE C KHUCIOTaMH,
11eJI0YaMH, COJISIMU U MeTajllaMu. B3anMozaelcTBHE KUCIIBIX COJIEH CO IIEN0YaMH.
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IM'aaponu3 kak oOMEHHOE B3aMMOJICMCTBHE COJICH C BOAOW. ['MAPOIM3 COMM CHIIBHOTO
OCHOBaHMSA M ciaboi KHucHoThl. [Maponus comu c1aboro OCHOBAaHHMS M CHIBHOW KHCIOTHI.
Bomopoansrii mokazarens (pH).

CBolicTBa KUCJIOT, OCHOBaHMM, OKCUJOB U COJIEM B CBETE€ TECOPUM SJIEKTPOIUTHUECKON
JMCCOLIMALIMYU U IPEJCTABICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUX.

JleMoHCTpanuu

e licnbiTanue BEMIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTD.

e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KHUCIOTBI OT KOHLICHTPALIMH.

e JIBMXKEHHE OKPAIIECHHBIX HOHOB B MJIEKTPUYECKOM IIOJIE.

e OrmnpezneneHue XapakTepa Cpelpl B pacTBOpax COJICH.

JlabopaTopHbie OnbITHI

* Jlucconmanus ciadbIX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

* lI3MeHeHNe OKpAacKu MHAMKATOPOB B KUCIIOTHOM CpeJie.

* Peaknus HelTpanu3anuy pacTBopa IENOYH Pa3IuYHbIMU KUCIOTaAMM.

* [Tonyuyenue ruapoxcuna meau (II) u ero B3auMoelicTBrE C pa3InYHBIMU KUCIOTAMHU.

* B3aumoseiicTBre CHITBHBIX KUCIOT ¢ okcuaoM menu (11).

* B3aumoelcTBUE KUCIOT ¢ METaJUIAMM.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [TonyyeHue CTy1HSI KPEMHUEBOU KHUCIIOTHI.

» KauecTBeHHas peakiys Ha XJIOPUJI- UM CyJIb(haT-HOHBI.

* lI3MeHeHne OKpacKu MHAMKATOPOB B IIEJIOYHOM Cpelie.

* BzanmMopnelicTBre 1en04el C YIIIEKUCIbIM ra3oM.

» KayecTBeHHas peakiys Ha KAaTHOH aMMOHMUS.

* [Tonyuyenue ruapoxcuaa meau (II) u ero paznoxenue.

* BzaumoseiicTBre kapOOHATOB € KUCIOTaMHU.

* [Tonyuenue ruapoxcuma xemnesa (111).

* B3aumoseiicTue xenesa ¢ pactBopom cyibdara meau (11).

IIpakT4yeckune padoTeI

1. Pemenuie skcriepuMEHTAIbHBIX 3aa4 0 TeMe « DIEKTPOIUTHUECKAs TUCCOLUALIUS».
HemeTa/ibl 1 HX COeJUHEHHSA

CrpoeHne aTOMOB HEMETAIJIOB M HUX IMOJIOKEHHE B MEpUOAUYECKOM cucreme. Psj
IIEKTPOOTPHULIATENBHOCTH. KpucTtamnnmueckue pemeérkd HEMETAIJIOB — IPOCTHIX BEIIECTB.
®uznyeckue cBolcTBa  HemeTayuioB. OOmue  XMMHYECKHE CBOMCTBA  HEMETAJJIOB:
OKHUCJIUTEIIbHBIE U BOCCTAHOBUTEIIBHBIE.

lNasiorensl, cTrpoeHne HMX aroMOB M MOJIEKYyJ. Pu3ndeckue M XMMHYECKHE CBOWCTBA
TaJIOTEHOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOWCTB T'aJIOTEHOB B 3aBUCHUMOCTH OT UX IOJIO)KEHHUS
B IIEPUOJMYECKONM cucTteMe. HaxokaeHue TaloreHoB B IPUPOJE W UX IIOJYy4YEHHE.
buonornyeckoe 3Ha4€HHUE U IPUMEHEHUE TaJIOTE€HOB.

['ajloreHOBOIOPOBI M COOTBETCTBYIOIIME MM KHCIOTBI: IUIAaBUKOBAas, COJIAHA,
OpoMOBOIOpOIHAsI, MOA0BOJIOpoaHas. [amoreHunpl. KauecTBeHHble peakluu Ha TaJOreHU-
noHbL. [I[ppuMeHeHne coeAMHEHNI TaIOT€HOB.

OO6mas xapakrepuctuka siaeMeHToB VIA-rpynmel. Cepa B mpupoje u €€ MoiydyeHHe.
AmnoTponHbele MoaudUKalMK cepbl W UX CBONCTBAa. XHMMHMUYECKHE CBOICTBa cephl U €€
IIPUMEHEHHE.

CepoBOJOpOJI: CTpOEHUE MOJIEKYJIbI, (PU3HUECKHE U XUMUYECKHE CBOWCTBA, MOJIyYeHUE U
3Hayenue. CepoBoiopoanas kuciota. Cynbhuas 1 ux 3HadeHue. JIloMuHOpOopHI.

Oxcup cepsl (IV), ceprucras kucnota, cyinbhutel. KauecTBeHnHast peakius Ha CyJlb(uT-
VOH.

Oxcup cepsl (VI), cepras kucnora, cyiabgatsl. Kpucramioruaparsl.

CepHast KMCIIOTa KaK CHJIBHBIA 37eKTpoiuT. CBolicTBa pa30aBIeHHON CEpHOW KHCIOTHI
KaK TUIUYHOM KHCIIOTBI: B3aUMOJICEHCTBHE C METAUIAMU, OCHOBHBIMH U aM(pOTEPHBIMU
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OKCHJAaMH, OCHOBAaHUSMHU M aM(QOTEpPHBIMU TUAPOKCHIAMH, cossMu. KauecTBeHHast peakius Ha
CyJb(aT-uoH.

OOmast XapakTepHCTHKa JJIEeMEHTOB VA-rpynmbl. A30T, CTPOSCHHE €ro aroMa
U MoJieKyJibl. du3nueckne 1 XMMUYECKUE CBOMCTBA U IIPUMEHEHUE a30Ta. A30T B IPUPOJE U €TI0
Ouosjoruveckas polb.

AMMHaK, CTpO€HHE MOJIEKYJIbI U (PU3NYECKHE CBOMCTBA. AMMHUAYHAs BOJIA, HAIATHIPHBIN
COUPT, THApAT aMMHaka. JJOHOPHO-aKLENTOpHBIM MexaHH3M 00pa30BaHUS CBS3M B KaTHOHE
aMMoOHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiau aMMOHMSL M UX IPUMEHEHHE.
KauecTtBeHHas peakiiys Ha KaTHOH aMMOHHUSI.

Oxcuapl a3ora: HeconeoOpasyroomue M KUCIOTHBIE. A30THCTasi KUCIOTa U HUTPUTHI.
A30THasl KUCIIOTa, €€ MOoJIy4YeHHe U cBoMcTBa. HuTpartsl.

docdop, crpoenue atoma u amwtorporus. Dochuapl. Dochun. Oxcun pochopa(V) u
dbocdopnas (oprodochopnas) kucimora. Docdarsr.

OOmast xapakTepucTuka 53JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB,
MPOCTHIX BEIIECTB U COCAMHEHUN B 3aBUCHUMOCTH OT IOJIOKEHHUS 3JIEMEHTOB B NEPUOAMYECKOMN
cucteme. Yriepoa. AiutorpornHble Moaudukanmu: anmas, rpadgur. AMopdHBIN yriaepoa: caxa,
AKTUBUPOBAHHBIA Yroib. AncopOuus. XuUMUYecKHue CBOWCTBa yriepona. Kokcoxummueckoe
IIPOU3BOJICTBO U ero npoaykuus. Kapounapr.

Oxcup yrnepona(ll): ctpoenne Monekysbl, monyueHue u csoiictBa. Oxcun yraepoaa(IV):
CTPOEHHUE MOJIEKYJIbI, MOJIy4YeHUE U CBOMCTBA. YToJibHas KuciaoTa. CoiM yrojabHOW KHCIOTHI:
KapOOHATHI U THIPOKapOOHaThl. TexHudyeckas v MUIIeBas coja.

Opranuueckasi XuMusi. YTI€BOJIOPObI.

Mertan, 3TaH U MOpPOMaH Kak MpefelibHble (HACHIINICHHBIE) YIIIEBOAOPOJbl. DTHIIEH U
alleTWICH KaK HeIpeaenbHble (HEHACHIECHHBIE) YIIeBOIOpoabl. CTPYKTypHBIE (HOPMYIIBI
BeniecTB. ['openue yrneBoaopoaoB. Peakuuu neruapupoBanusi mpeAenbHbIX YIJIEBOIOPOIOB.

CriupThl. DTHIOBBIH CIIUPT, €T0 MOJYYCHHE, MPUMEHEHHE U (PU3HOIOTHYECKOe JeiCTBHE.
TpéxaTOMHBIN CIUPT MIHLEPUH. YKCYCHAs KUCIOTA KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoeHne atoMa u HaxokaeHue B npupozge. Cunmunuasl u cuiad. CBolicTBa
kpemuus. Oxcun kpemuus(I1V). KpemuueBas kucinora u e€ comm.

[IpousBoncTBo crekna u 1emeHTa. [lpoxyKuusi CHUIMKATHOW MPOMBIIIJIEHHOCTH:
ONTHYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasuc. OnTuueckoe BOJIOKHO.

Hemerannsl B mpupose. @pakuMoOHHAs NEpEeroHKa MXUAKOTO BO3JAyXa Kak Croco0
NOJy4YeHHUs KHUCIOpoAa, a3zora W aproHa. llomydenue dochopa, KpeMHHUs, XJI0pa, HOJA.
DNEeKTPOIU3 PACTBOPOB.

IlonyyeHne cepHOM KHCIOTBL: CBIPBE, XHMMM3M, TEXHOJIIOTMUYECKas CX€Ma, METOJ
KUIISIILETO CJI0s, MPUHIMIIBI TEII000MeHa, IPOTUBOTOKA U LUpKysiuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKAs CXEMA.

JleMoHCTpanuu
Komneknus HeMeTamios.
Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIUIIBI €r0 PaOOTHI.
["openue HeMeTauI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPeBECHOTO YTIIA.
OO6pa31bl TaJOreHOB — MPOCTHIX BEIIECTB.
B3aumonelicTBue rajJoreHoB ¢ MeTaJlJIaMH.
BriTecnenue xyiopa OpoMoM WIIM MOJia U3 PACTBOPOB UX COJIEH.
Konnekuus mpupoaHbIX COEIUHEHUH XJI0pa.
B3aumonelicTBue cepel ¢ MeTalsIaMHu.
I'openue cepsl B KUCIOPOJIE.
Konnekuust cynbpuaHbix pya.
KauectBeHHast peakuus Ha CyIb(QUA-UOH.
ObeciBeunBaHNEe OKPALIEHHBIX TKAHEW CEPHUCTHIM ra3oM.
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e B3saumonelcTBUE KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJBIO.

e OOyrnmBaHWE OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM.
e Jluarpamma «CocTaB BO3yXay».

e BuneodparmeHTsl u ciaiiapl «lItuusu 6a3aps».

e [lonyuyenue, cobupaHue u pacro3HaBaHUE aMMHAaKa.

PaznoxeHnne Ouxpomara aMMOHHS.

B3anmoneiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.

I'openue u€pHoro nopoxa.

Pa3nosxeHne HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOIO YIOJIbKa.
O0pa3ipl TpUpOIHBIX coequHeHui Gocdopa.

['openue docdopa Ha BO3LyXe U B KUCIOPOJIE.

[Tonyyenue 6enoro gochopa 1 UCHIBITAHUE €TO CBOICTB.
Komnexnust «O0pasibl IpUPOAHBIX COEANHEHUH yriiepoaay.

[Toptper H. M. 3enunckoro. IlornomeHue pacTBOPEHHBIX BEIIECTB WU
AKTUBUPOBAHHBIM YTJIEM.

Y eTpoicTBO IPOTUBOTA3A.
Mopnenu MosIeKyJl METaHa, ITaHa, TUJICHA U alleTUIICHA.

B3aumoneiicTBue 3TrueHa ¢ OpoMHON BOIOM M paCTBOPOM II€pMaHraHaTa Kajusl.
OO61re XMMUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOW KHCIIOTBHI.
KauecTBeHHast peakliis Ha MHOTOAaTOMHBIE CITUPTHI.
Komnexnust «O0pasibl NPUPOIHBIX COSAUHEHUH KPEMHHUS».

Komrekuus crekiia, KEpaMUKH, LIEMEHTA U U3/1€TIUHN U3 HUX.
Komnnekuus npoayKuuu CUIMKaTHOM ITPOMBILITIEHHOCTH.
Buneogparments! u cnaiiipl «IIpou3BoICTBO CTEKIIA U LIEMEHTA.
Komnexuus «lIpupoaneie coequHeHNs HEMETAIUIOBY.

Buneodparmentst u cnaiipl « @pakiinoHHas IEPETOHKA )KUIKOTO BO3TYXay.

AIIEKTPOJIUTUYECKUM CIIOCOOOMY.
Mopaenu amnmapaToB AJis IPOU3BOACTBA CEPHOU KUCIIOTHI.
Mopneinb KUIALIETo CIIOos.
Mosenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneogparments! u cnaiinbl «IIpon3BoaCTBO CEpHON KUCIOTHI.
BuneodpparmenTs! u cnaiias! «IIpon3BoacTBO aMMHUaKay.
Konnexkuust «CeIpb€ AJ1 NOTyUEHUSI CEPHOM KUCIIOTHD.
JlabopaTopHbIe ONBITHI

* Pacnio3HaBanue rajloreHu-MOHOB.

» KauecTBeHHbIE peaklluu Ha CyIb(paT-HOHBI.

» KayecTBeHHas peakiys Ha KAaTHOH aMMOHMUSI.

XVMHUYECKUE CBOWCTBA a30THON KUCIIOTHI, KaK 3JIEKTPOJIUTA.

» KauecTBenHnsble peakiuu Ha Gocdar-uoH.

* [TosmydyeHue U CBOMCTBA YIOJBHON KUCIIOTBI.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [Iponyckanue yrileKUCIIOro raza 4epe3 pacTBop CUIMKATa HaTPUs.

IIpakTyeckue padoTnl

2. VI3yueHue CBOUCTB COJITHOM KHCIIOTHI.

3. V3yueHne CBOMCTB CEpHOM KUCIIOTBHI.

4. Ilony4yeHne aMMuaKka U U3y4€HUE €T0 CBOWCTB.

5. Ilomyuenue yriekucnoro raza. KauecrseHHas peakiusi Ha KapOOHaT-HOHBI.

MeTtaJu1bl M MIX COeIMHEHHS

Ira30B

Buneopparmentst u cnaiasl  «IlomydeHue BoAopoja, KHUCIOpOAa U TallOr€HOB
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[TonoxkxeHue MeTaIOB B NEPUOAMYECKOW CHUCTEME XHUMHYecKuX osnemeHtoB [, U.
MenneneeBa, CTpOCHHME aTOMOB W KPHUCTAUIOB METaUIOB. MeTainyeckas CBA3b U
METAJJINYECKasi KpUCTaJUInuecKkas pemeTka. PU3MyYecKue CBOMCTBA METAIIOB: JJEKTPO- U
TEIUIONPOBOAHOCTD, OTPAXKAIOIIAS CIIOCOOHOCTD, MIIACTUYHOCTh. YEPHBIE U IBETHHIC METAJLIBI.

Mertanibel Kak BOCCTAaHOBUTENU. DJIEKTPOXUMHUYECKHUI psAll HanpsokeHuil. Bzaumopeincteue
METAJJIOB C HEMETAJIAMU, OKCUIAMU, KUCIIOTAMH, COJIIMHU. ATTIOMUHOTEPMUSL.

OO6mras xapakrtepucTuka 3jeMeHTOB |A-rpynmbl. OKCHIBI W THUAPOKCHIBI IIEIOYHBIX
METAJJIOB, UX MOJIyYEHHE, CBOMCTBA, IPUMEHEHNE. BaxkHenIlne Coau MEN0YHbIX METAIIOB, UX
3HAYEHUE B MPUPO/JIC U KU3HU YEIOBEKA.

O6mass  xapakrepuctuka  31eMeHToB  |lIA-rpynmbl.  Oxcuabl ¥ TUIPOKCHIBI
IIEJIOYHO3EMEIIbHBIX METAJJIOB, UX TMOJIydeHHE, CBOMCTBA WM NpUMEHEeHue. Baxneiue conu
[IEJIOYHO3EMENTBHBIX METAJUIOB, WX 3HAYCHHWE B MPUPOJEC M KHU3HU uenoBeka. KapOboHaTwel U
TUAPOKAPOOHATHI KAJIBITHS.

Bpemennas u moctosiHHast )KECTKOCTh BOBI. CrIOCOOBI yCTpaHEHUSI BPDEMEHHOM KECTKOCTH.
Cnoco0ObI yCTpaHEHHS TTOCTOSIHHON KECTKOCTH.

CoenuHeHus aJlOMHUHHS B TPUPOJE. XUMHUYECKHE CBOMCTBA amtoMuHHS. OCOOEHHOCTH
OKCHJIa ¥l TUAPOKCH/IA ATFOMUHHS Kak aM(OTEPHBIX COeTUHEHUN. BakHelme coau amroMUuHUs
(xmopun, cynbdar).

OcoOenHocTu cTpoeHHst atoMma kenesza. JKene3o B mpupone. Baxkuelimme pyzasl skenesa.
[Tosryuenue uyryHa u cranu. Oxcuabl u ruapokcuasl xenesa(ll) u (1I). Conu xeneza(Il) u (I1I).
OO6Hapy:xeHre KaTHOHOB elle3a B pacTBope. 3HaUeHHE COSTUHEHUI JKenesa.

Koppo3ust razoBas (Xumudeckasi) U 3JIEKTPOXUMHUYECKasA. 3alUTa METAJIOB OT KOPPO3UH.
Meramiert B npupozge. I[lonstue o weramnypruu. UYépHas M UBETHas MeETAJLTyprus.
[Iupomeraiutyprusi,  THAPOMETAIUIYPIrUs,  SJIEKTpOMeTaulyprus.  JloMeHHBId  mpolecc.
[TepepaboTka 4yryHa B CTallb. DIEKTPOIU3 PACILIIABOB.

JleMoHCTpanun

e BsaumopeicTBue HATpUs, TUTUS U KaJbLHS C BOJOM.

['openne HaTpus, MarHus M Keje3a B KUCIOPOIE.
Bcenbliika TepMUTHOM CMECH.
B3anmoneincTeue cmecu MOpOIIKOB CEPhI U KeJe3a, [IMHKA U CEPBL.
BzaumopeiicTBre antoMUHUS ¢ KUCIOTaMU, IIEJI0YaMH U BOJOM.
B3aumonencrTaue xene3a U MEAU C XIIOPOM.
B3auMozeiictBue Meau ¢ KOHUEHTPUPOBAHHONU CEPHOM KUCIOTOM M a30THOM KUCIOTON
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
Okpacka TIaMeHu COSTMHEHUSIMH IIETOYHBIX METAIIJIOB.
OKkpacka MIaMeHu COeIMHEHUSIMH 111€T0YHO3EMENIbHBIX METAILIOB.
I"amenue n3BecTu BOLOM.
ITonydenue KECTKONU BOABI B3aUMOJIEMCTBUEM YTIIEKUCIIOT0 Ta3a ¢ U3BECTKOBOW BOJIOM.
YcTpaHeHne BpeMEeHHOM JKECTKOCTH KUMSYEHUEM U 100aBIEHUEM COJIBI.
YcTpaneHue NOCTOSTHHOM KECTKOCTH 100aBIEHUEM COJIBI.
VOHUTHI ¥ IPUHITAI UX AEHCTBUS (BUACODPArMEHT).
Konneknus npupoaHbIX COETUHEHUN alTFOMUHUSL.
BuneodparmenTst u cnaiasl « OKCHI aTIOMHHUS U €70 MOIU(PUKAITIN.
[Tomyuenue ampoTEPHOTO THAPOKCHAA ATTFOMUHUS U UCCIIEIOBAHUE €0 CBOMCTB.
Konnexmus « XuMudeckne UCTOYHUKH TOKay.
Pe3ynbTaThl JIMTEIBRHOIO 3KCIIEPUMEHTA 10 U3YYEHUIO KOPPO3UU CTAJIbHBIX U3/ICIIHI B
3aBHCUMOCTH OT yCJIOBUH ITPOLECCOB.
Boccranosnenue menu uz okcuaa meau(Il) Bogopomom.
e BupneodparmenTs! u cnaiiasl «IIpou3BoACTBO YyryHa U CTAIN.
e BuneodparmenTs! u cnaiiasl «30enus u3 4yryHa u cTaiam.
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e Buneodparmentst u cnaiiasl «[Ipon3BoICTBO aIIOMUHUSY.

JlabopaTopHbIe ONbITHI

* B3aumoneiicTBue xemnesa ¢ pactBopoM cysbdarta meau(1l).

* [TosmydyeHre U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

* [Tonyuenue ruapokcuaos sxenesza (1) u (111).

» KauecTBeHHbIE peakiuy Ha KaTHOHBI JKee3a.

IIpakTnyeckmne padoThl

6. XKécTtkocTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

7. Penienne sKcriepMMEHTaIbHBIX 3a4a4 110 TeMe « MeTais».

XHuMHA M OKpYsKaoIas cpeia

Crpoenue 3emiM: spo, MaHTHUsS, 3€MHas Kopa, Jutocdepa, ruapocdepa, armocdepa.
Xumnueckuit cocrtaB 3emuin. ['opabie mopoasl. Munepansl. Pyasl. Ocagounbie TOpHBIE TOPOIBI.
[Tose3Hble HCKOTIAEMBIE.

VICTOYHUKHM XMMUYECKOTO 3arpsi3HEHHs OKpYXKaromei cpenpl. I 1o6anbHble 9KOJOTHUECKUE
npoOjeMbl  YeJoBEYEeCTBA: HApyLIEHHE OHOreOXMMHYECKHUX KPYTOBOPOTOB XMMMYECKHX
AJIEMEHTOB, NOTEIJICHUE KJIMMaTa, KUCIOTHBIE 10U U Ap. O30HOBBIE AbIpbl. MexXTyHapoaIHOE
COTPYAHMYECTBO B 0O0JACTH OXpaHbl OKpYXKarolled cpeabl OT XUMHUYECKOrO 3arps3HEHHUS.
«3enénas XuMus».

JleMoOHCTpanuu
BuneodpparmenTs! u cnaiifpl «CtpoeHue 3eMiu U e€ XUMHUYECKUI COCTaB.

Konnekuust MUHEpaIOB U TOPHBIX TIOPOI.

Komnexkuus «Pynpl MeTamiosy.

Buneodparments! u cnaiiipl «I 106anbHble 3KOIOTHYECKHE TPOOIEMbI YEI0OBEUECTBAY.
BuneogparmeHTsl u craiiibl 0 CTeeHH SKOJIOTMYECKOW YHCTOThI TOBapa.

JlabopaTopHble ONBITHI

* MI3yuenue rpanura.

* N3yyeHne MapKUpPOBOK pa3JUYHbIX BHUIOB IPOMBILIUIEHHBIX U IPOJ0BOJIbCTBEHHBIX
TOBapOB.

O0o0meHne 3HAHNH 10 XHMHH KypPca OCHOBHOM IIKOJIBI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMEHY

CtpoeHue aTromMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOI0 3JIEMEHTa B MEPUOINYECKON
cucreme. CTpoeHHE BELIECTBA: XMMHUYECKAs CBA3b M KPUCTAJIIMYECKAs PEIIETKA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEHIECTB (METAJIIOB, HEMETAJIOB, OJArOpPOJHBIX
ra3oB) OT IOJIOKEHHs 3JEMEHTOB B IMEPHOIAMUYECKONW cucTeMe. THIoJIorusi HeopraHMYecKuX
BEIIECTB, pa3jielieHne UX Ha Kiacchl ¥ rpynnsl. [IpencraBurenu.

[TpusHaky M ycinoBHs NMPOTEKaHUS XUMUYECKUX peakUui. TUIIONOrus XMMUYECKUX PEeaKIui
o Pa3IUYHBIM MIPU3HAKaAM. Peaxiun MOHHOTO obmeHa. OKHCIUTENBEHO-
BOCCTAHOBUTENIbHBIE PEAKIINH.

XHUMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapAKTEPHBIE XUMUYECKHE CBOMCTBA
coJ1e00pa3yroIuX OKCHI0B, THJIPOKCUIOB (OCHOBAHUH, KHCIOPOACOAEPKAIINX KHCIOT U
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.

3. TemaTH4ecKoe MUIAHUPOBAHHUE € YKA3aHNEM KOJMYECTBA YACOB, OTBOAUMBIX HA
0CBOCHHE KAXKIOH TeMbI

8 kiaacc
Ne i/t Tema KomnuectBo
4acoB
1 HavainbHbIe MOHATHSA M 3aKOHBI XUMHUU 20
2 Bakneiime npejacTaBuTeN HEOPraHMYECKHUX BEIIECTB. 18
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KonnuecTBeHHBIE OTHOLICHHUS B XUMHH

3 OCHOBHBIC KJIaCChl HECOPTAHUYCCKUX COCTMHECHUIN 10

4 [Ieproarueckuii 3aKOH U NEPUOANYECKAS CUCTEMA XUMUYECKUX 8
sneMeHToB JI. 1. MenneneeBa. CTpoeHue aroMa

5 Xumudeckasi CBsizb. OKHCIUTEIHO-BOCCTAHOBUTEIBHBIC PEAKITUU 12

HUTOT'O: 68 uacos

9 kJaacc
Ne i/ Tema KoauuectBo
4acoB
1 [ToBTOpeHMe 1 00600IIeHNE CBEICHUN IO KypCy 8§ Kiacca. 5}
XHWMHYECKUE PEAKITUN

2 XUMHUYECKHE peakliii B PaCTBOPax 10

3 HemeTaiuiel ¥ UX cOeIUHEHUS 25

4 MerTtajuisl 1 UX COCIUHEHUS 17

5 XUMUs U OKpYKAoIIas cpejia 2

6 0O60061IeHre 3HAHUI MO0 XWMHUU 32 KYypPC OCHOBHOM HIKOIIBI. 9

[TonroToBKa K OCHOBHOMY rOCYJapCTBEHHOMY DK3aMEHY
HUTOI'O: 68 uacos
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