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IMosicuuTeabHAA 3aNIHCKA

Hemssmu peanuzanuu OOIl ocHoBHOrO 00I1IeTO 00pa3oBaHMs SBISETCS CTAHOBIICHUE
JTUYHOCTA OOYYAIOIMIETOCS B €ro CaMOOBITHOCTH W YHUKAJIBHOCTH, OCO3HAaHHWE COOCTBEHHOM
WHJIUBUJIYAIbHOCTH, TIOSIBJICHUE JKU3HEHHBIX IUIAHOB, TOTOBHOCTH K CaMOOIPEAEIICHHUIO;
AOCTHXKCHUEC INNIAHUPYEMBIX PE3YJIBTATOB: KOMHeTeHHI/Iﬁ n KOMHGTGHTHOCTeﬁ, OMpEaACIIICMBIX
JTUYHOCTHBIMH, CEMEHHBIMU, OOIIECTBEHHBIMH, TOCYIAPCTBEHHBIMH TOTPEOHOCTSIMH U
BO3MOKHOCTSIMA ~ O0YyYaromierocsi, HWHANBUAYaJbHONH 00pa3oBaTebHOM TPaeKTOPHEH ero
Pa3BUTHS U COCTOSIHUEM €T0 3J0POBBSL.

Pabouas mporpamMma mo XumMuu Juis 6a30BOr0 YpoOBHs MpernojaBaHus ais §8-9 kiaccoB
pa3paboTtana B cooTBeTcTBUH ¢ TpeboBanusmMu PI'OC k CTpyKType U pe3ylbTaTaM OCBOCHHS
OCHOBHBIX 00pa30BaTeIbHBIX MPOTPAMM OCHOBHOTO OOIIETO 00pa3oBaHMs.

Pab6ouas nporpamma I'BOY COII Nel ropoaa Kuneass mo y4eOHOMY npeamery
«Xumus» pa3padoTaHa Ha OCHOBE CJICAYIOIIHUX JOKYMEHTOB:

1. ®enepanbublii 3akoH «O0 oOpa3oBanun B Poccuiickoit @eneparum» 2012 roga u TpedoBaHus
®I'OC BTOPOTO MOKOJIEHUSI OCHOBHOTO O0IIETO 00pa30BaHMUS.

2.®enepanbHbIl  TOCYIAapCTBEHHBIH  00pa30BaTEeNbHBIA  CTaHJAPT  OCHOBHOTO  OOILEro
o0pa3oBaHMsl, YTBEPXKIACHHBIM TpUKa3oM MUHHCTEPCTBA 00pa3oBaHUs U Hayku Poccuiickoit
@eneparuu ot 17.12.2010 Ne 1897 «O6 yrBepxkaenuun dDenepalbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJAPTa OCHOBHOTO 00IIIET0 00pa3oBaHUsD.

3. Xumuu 8-11 kmaccel. ABTOpcKas mporpaMma OCHOBHOTO U CpeJlHEro oOIIero oopa3oBaHus
nmo xumuu no ydeonukam O. C. I'aGpuensiaa/ mox pexa. I'. M. Macmakosa, H. B. Cadponosa.-
Bonrorpan, «Yuaurensy», 2017 r.-203c.

Kaacce IIpeamer, IIporpamma
MOAYJIb
8 Xumus Xumun 8-11 kiaccel. ABTOpcKas mporpamma
OCHOBHOTO M CpeiHero oOlIiero oopa3oBaHus
9 Xumust no xumud 1o yuebuukam O. C. ['aGpuensna/

mon pen. I. WM. Macmakosa, H. B.
Cadponona.- Bosrorpan, «Yuutens», 2017
r.-203c.

Jannasi nporpamma npejanoJiaraer ucnosab3osanue Y MK:

1.Xumus.8 kmacc: yueOHUK aiis obmeoOpa3oBaTensHbix yupexaenuit / ['abpuensu O.C. Ipoda
2016.

2 Xumus.9 knace: ydeOHuK i1 001eoopa3oBaTenbHbIX yupexaeHuit / ['adpuensa O.C. [Ipoda
2017

B yue6HOM mmane 'BOY COIII Ne 1 r. Kunens mo xumuu Ha 6a30BOM ypoBHE B 8 Kiacce 2
yaca B HeJer0, Bcero 68 4acoB B I'ofl, B 9 kiacce 2 yaca B HEJIeNI0, BCEro 68 4acos B TOJ.

IIpenmer KoaungecTBo yacos
8 kJacc 9 xiacc




Xumus 68 68

Ilnannpyemblie pe3yibTaTbl 0CBOCHHS y4€0HOIO NMpeaMeTa
«Xumus (0a30Bblii YPOBEHB)
ITporpamma onpenensieT coaepx’aHue U CTPYKTypy y4eOHOro MaTepHaa, nocie0BaTeIbHOCTb
€ro M3ydeHus, Myt (HOPMHUPOBAHHS CUCTEMBbI 3HAHWH, YMEHHUH M CIIOCOOOB JEATEILHOCTH,
pa3BUTHUSA, BOCIIUTAHUSA U COLUAIM3ALNY YHAIUXCS.

HeJII/I H3y4YC€HUH XUMHUH B OCHOBHOMH IIKOJIE :

-OCBOECHHE BaKHEHMIINX 3HAHHKA 00 OCHOBHBIX IIOHATHAX M 3aKOHAX XHUMHH, XHMHYECKOM
CHUMBOJIHKE;

-OBJAJICHUE yMEHUSAMH HaONIOJaThb XUMHUYECKUE SIBJIECHUS, IPOBOAUTh XHUMHUYECKUH
HKCIEPUMEHT, NMPOU3BOAUTH PACUeThl Ha OCHOBE XMMHUYECKUX (POPMYI BEIIECTB U YPaBHEHUI
XMMHYECKHUX PEaKIIM;

-Pa3sBUTHUC IIO3HABATCIIbHBIX HWHTCPCCOB W HHTCIUICKTYAJIIbHBIX CIIOCOOHOCTEH B mnmponecce
MNPOBCACHUA XUMHYCCKOI'0 OKCIICPUMCEHTA, CaMOCTOATCIbHOIO HpI/IO6peT€HI/I$I 3HAaHUN B
COOTBCTCTBHUH C BOZHHMKAIOIIMMHU KU3HCHHBIMU HOTpe6HOCT$IMI/I;

-BOCIIMTAaHUE OTHOIICHUS K XHMHUHM KaKk K OJHOMY U3 (yHJAaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY O0IeYeI0BEYECKON KYIbTYPBI;

-IIpUMEHEHHE TOJIyYeHHBIX 3HAHUN M yMEHMH i1 OE30MacHOTO HCIIOJIb30BAHMS BELIECTB U
MaTCpurajioB B 6BITy, CEIBCKOM XO3SMCTBE M Ha MMPOU3BOACTBEC, PCUICHUA IMPAKTHUYCCKUX 3a/la4 B
MOBCEIHEBHOM JKHU3HH, MPEIYNPEeXJACHUS SBICHUMN, HAHOCSIIUX BpPEI 30POBBIO 4YEJIOBEKa M
OKpY>Karollen cpene.

3anaum y4eOHOro Kypca:
- popMHpOBaHUE y YUAIIUXCS 3HAHHH OCHOB HAYKH — BAKHEUIIHMX (DAKTOB, MOHITUHN, 3aKOHOB U
TEOpUH, XMMHUYECKOTO $3bIKA, JOCTYIMHBIX OOOOLIEHUM M MOHATUN O MPUHLHUIIAX XUMUYECKOTO
MIPOU3BOJICTBA,

-pa3BUTHE yMeHHH paboTaTh C BEIIECTBAMHM, BBINOJHITH HECIOKHBIE XUMHYECKHUE OIIBITHI,
COOJIO/IaTh TpaBHJa TEXHUKH OE30MAaCHOCTH, I'PAMOTHO TMPHUMEHSITh XUMHUYECKHE 3HAHUS B
OOIIEHUH ¢ IPUPOIOH;

-pacKpbITHE POJIM XUMHUH B PEILICHUH TTI00AIBHBIX MPOOJIEM YeI0BEUYECTBA;

-pa3BUTHE JIMYHOCTH OOydarommxcs, (popMupoBaHHE y HUX T'YMAaHHCTHYECKHX OTHOIICHUH W
HKOJIOTUYECKH 11eJIECO00Pa3HOT0 MOBEAECHUS B ObITY U B TPYJOBOH 1€ATEIBLHOCTH.

®opMbl, METO/IBI U CPeICTBA 00YUYEHHUSs], TEXHOJIOTHHU
-IJIAHUPYIOTCS  cleayromuye (OopMbl  OpraHu3aluy  y4yeOHOro Impouecca: (pOHTANbHBIE,

KOJUICKTUBHBIC, T'PYIIIIOBBIC, pa60Ta B ITapc; MHAUBHUAYAJIbHBIC.

-B TpErNoJaBaHUM IpeaMeTa OyIyT HCIOJb30BAThCSA CIICAYIONNE TEXHOJOTHU W METOIBI:
JTUYHOCTHO-OPUEHTHPOBAHHOE 00ydeHue; mpodiieMHoe o0ydeHue; nuddepeHInpoBaHHOES

o0y4eHHe; TEXHOJOIMM OOyueHHs Ha OCHOBE pEIIeHHs 3a/ady; METOJbl WHAWBUIYAIBHOTO
o0y4eHus; o0yueHue ¢ npumMeHeHneM onopHeix cxem, KT, npoekTHas 1esSTeTbHOCTb.



-0COOCHHOE 3HAa4YEeHHUE B MPENOJIaBAaHUHM XUMUU UMEET MIKOJIbHBIN XUMUYECKUN HKCIIEPUMEHT, B
KOTOPBIA BXOJAT JEMOHCTPALIMOHHBIN SKCIIEPUMEHT U CaMOCTOSITENIbHBIE Ta00OPAaTOPHbIE padOTHI
YYaIIUXCS.

IInanupyemMble pe3yJbTaTbl OCBOCHHSA Y4eOHOro npeaMera « XUMHUS».

JINYHOCTHBIMH pe3yJbTAaTAMHM H3y4YeHUs INpeaMera «Xumus» B 8-9 kiaccax sBISIOTCA
CIIEAYIOIINE YMEHMUSL:
-0CO3HaBaTh €IMHCTBO M LEJIIOCTHOCTh OKPYXKAIOIIEr0 MHPa, BOZMOKHOCTH €r0 I03HAaBa€MOCTH
1 00BSCHUMOCTH Ha OCHOBE JOCTHKEHUH HAyKH;

-IIOCTCTICHHO BBICTPANBATb COOCTBEHHOE LEJIOCTHOC MHUPOBO33PCHUC. OCO3HABATDH HOTpe6HOCTB
1 TOTOBHOCTH K CaMOO6paSOBaHI/IIO, B TOM 4YHUCJIC U B paMKax CaMOCTOSTEILHOM JACATCIBbHOCTHU
BHC IIKOJIBI,

-OIICHUBATh XKM3HCHHBIC CUTYAIlMH C TOYKU 3PCHHUs 0E30MacHOro o0pasza KU3HU M COXPAHCHUS
37I0pPOBbS;

-OICHHUBATH 9KOJIOTHYECKUHN PHUCK B3aMMOOTHOIIICHHH YeJIoBEeKa 1 IMPpUPObI.

-(opMHpPOBaTh HKOJOTMUYECKOE MBIIUIEHUE: YMEHHE OLICHUBATH CBOIO JAEATEIILHOCTh U MOCTYIKU
OPYrMX JIIOAE€A € TOYKH 3pEHUs COXPAHEHHUs OKpYXKAroLIeHd Cpenbl - rapaHTa >XU3HH U
Onaromnosnyuus noeil Ha 3emiie.

MeTtanpeaMeTHBIMM PE3yJIbTaTaMH M3YYEHHUS Kypca «XUMUS» gBIseTcS (pOpMUpOBaHUE
YHHUBEpCaJbHBIX YueOHbIX neiictuii (Y'Y I).
Perynarusnsie YV /I:
-CaMOCTOSTETILHO OOHAapy)XHBaTh M (HOPMYIUPOBATh Yy4eOHYIO TPOOIEMy, OINPEACNATh IEhb
y4eOHOM JesITebHOCTH;

-BbIABUI'aTb BCPCHUU PCUHICHUA HpOGHeMLI, 0CO3HaBaTh KOHEUYHBIN Ppe3yJbTar, BBI6I/IpaTL us3
MMPECATOKEHHBIX U UCKATh CAMOCTOATEIIBHO CPCACTBA JOCTHXKCHUA LECIIN,

-COCTaBJIATb (I/IH,I[I/IBI/II[yaJ'IBHO nin B rpynne) IJIaH pCIICHUSA HpO6J’ICMbI;

-paboTasi MO TUIaHy, CBEpSITh CBOM JEHCTBHUS C IIENbIO U, NMPH HEOOXOIUMOCTH, HCIPABISTH
OIITMOKHU CaMOCTOSITENLHO;

-B AUAJIOT€ C YUHUTCIIEM COBCPIUICHCTBOBATE CAMOCTOATCIIBHO BBIpa6OTaHHBIe KPpUTCPHUH OLICHKH.

ITo3naBartenbHbie YY /I:
-aHAIM3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH H 0000IAaTh (DAaKThI U SBICHUS, BBISBISITH X
MIPUYMHHO-CJIEACTBEHHBIE CBSI3H.

-OCYIICCTBJIATh CPABHCHUC, KJ'IaCCI/I(bI/IKa]_[I/IIO, CaMOCTOATCIbHO BLI6I/Ipa}I OCHOBAHUA U KPUTCPUU
AJId YKa3aHHBIX JIOTHYCCKHUX onepaunﬁ;

-CTPOUTh JIOTHYECKOE PACCYKIACHHE, BKIIOYAIOIIEEC YCTAHOBJICHHE MPUYNHHO-CIICICTBEHHBIX
CBS3€EN.

-C031aBaTh CXCMATHYCCKUC MOICIIN C BBIACICHUEM CYIICCTBCHHBIX XapaKTCPUCTUK 00BEKTA.
-COCTaBJIATh TE3UCHI, PA3JIMYHBIC BU/bI IJIAHOB (HpOCTI)IX, CJIOJKHBIX 1 T.H.).

-IpeoOpa30BBIBATH HH(OPMAITUIO U3 OJTHOTO BHUJIA B IPYTOM (TaOJIMITy B TEKCT | TIp.).



-yMETb OIpEeNeNIATh BO3MOXKHBIE HCTOUYHUKM HEOOXOAMMBIX CBEICHHMH, NMPOU3BOAUTH IOMCK
nH(pOpMalluy, aHAJTU3UPOBATh U OLIEHHUBATH €€ JT0CTOBEPHOCTb.

Kommynukatusnsie YV /1;
-CaMOCTOSATEIIFHO OpPraHW30BBIBATH y4yeOHOE B3aMMOJCHCTBHE B Tpymie (OMpeAesTh oOIue
LeJIH, PacTIpeesATh POJIM, JOTOBAPUBATHCS APYT C APYrOM U T.J.).

IIpenmeTHbIMHU pe3yJbTaTaMu 00yueHHs] XMMHH B 8-9 Ki1accax siBJSIIOTCA:

Y4eHuk HayunTCA

ATOMBI ®  WCIIOJIb30BaTh OCHOBHBIE CBEICHUS O CTPOCHHHM aTOMOB IPU JOKA3aTEIhCTBE CIIOKHOCTH
XHMHYECKH CTPOCHHS aTOMOB, HCXOJIs M3 ONBITOB Pe3epdopra;
X ® [IPUMEHSTH 3HAHUS O COCTABE aTOMHBIX SIIEP: IPOTOHOB U HEHTPOHOB;

3J1€EMEHTOB | e ycTaHABIMBATH B3aWMOCBSI3b MOHSATHH «IPOTOH», «HEHTPOH», «OTHOCHUTENbHAS aTOMHAs
Macca», a TaKk )K€ H3MEHEHHe 4YHclia TPOTOHOB B sApe aromMa — o0Opa3oBaHHWE HOBBIX
XUMHYECKUX D3JIEMEHTOB, M3MEHEHHE YHClIa HEHTPOHOB B SApe aroMa — oOOpa3oBaHHE
H30TONOB;

® pacrno3HaBaTh U30TOIHI KaK PA3HOBUIHOCTH aTOMOB OJJHOTO XUMUYECKOTO 3JIEMEHTA;

® OIMCHIBATh CTPOCHHE DJICKTPOHHBIX O0OJIOUYEK aTOMOB XUMHYECKUX 3JieMeHTOB Ne 1-20
nepuoauyeckoit cucremst J[. 1. Menneneesa;

e (dopMHpOBaTh TOHATHE O 3aBEPIICHHOM W  HE3aBEPIICHHOM 3JCKTPOHHOM  CIIOC
(3HEpreTUYecKOM YPOBHE), I3MEHEHHUE YMCIIa AIIEKTPOHOB Ha BHEIIHEM JICKTPOHHOM yYpPOBHE
aToMa XMMHUYECKOTO 3JIEMeHTa — 00pa30BaHUE MOJIOKUTENBHBIX U OTPUIATENLHBIX HOHOB;

® YCTAaHABIMBATh B3auUMOCB3b Ilepuonmyeckoil cucreMbl xumudeckux snemenro . WM.
MenneneeBa M CTpPOSHHS aTOMOB: (DPM3WYECKHH CMBICT TOPSAKOBOTO HOMEpa JJIEMEHTa,
HOMeEpa TPy, HOMepa Iepro/ia;

®  VCTAaHABIMBATh MPUYMHBI W3MECHEHHS METALTHYSCKUX W HEMETaUIMYECKUX CBOWCTB B
MepUoJIaX U rpymnmnax;

e (dopmupoBaTh MoHsATHE 00 00pPa30BaHUS HOHHOM, METALTHICCKOM, KOBAJICHTHOHN MOJIIPHON U
HETIOJIPHON XUMUYECKOU CBSI3H;

®  YCTaHABIMBATh B3aUMOJICHCTBHE aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAJIOB U METAJUIOB

Mexay coboii — oOpa3oBaHME OWHAPHBIX COCIUHCHHUN M 3JICKTPOOTPHUIIATEIBHOCTD
JJICMEHTOB.
Ipocreie ® Pacrio3HaBaTh MOJIOKEHHUE METAUIOB M HEMETAJUIOB B MEPHOAMYECKON CHCTEME XUMHYECKUX
BellecTBA. anemenToB JI. Y. MeHneneena.
® CPaBHMBATh (U3NYECKHE CBOMCTBA Ba)KHEWINMX NPOCTHIX BEIIECTB — METAJUIOB: JKEJe30,

QIIOMHMHUM, KajblMii, MarHWi, HATPWUH, KaJdui ¥ HEMETaJUIOB, OOpa30BaHHBIX aTOMaMH
KHCIIOpOa, BOJIOPOAa, a30Ta, cephl, pocdopa, yriaepona;

® BELSIBJIATE CITOCOOHOCTh aTOMOB XHMHYECKHX 3JEMEHTOB K OOpa30BaHHIO — aJUIOTPOITHOM
Moau(puKau Kuciopoaa, pochopa u 0oBa;

® OIMCHIBATh METAJUIMUYECKHE U HEMETANTNYECKUE CBONCTBA MPOCTHIX BEIIECTB;

® peliaTh 3aJa4d C HCIOJIb30BAHUEM MOHATUNA «KOJMYECTBO BELIECTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIA 00BEM Ta30BY», «IOCTOSTHHAS ABOTaIpOY.

Coennnenn ®  ONpeNeysATh CTCIICHU OKHUCICHHS JIEMEHTOB IO XUMUYECKOH (DOpMylie COSIUHEHHUS, UTO
| CIoCcOOCTBYET TPaBUIBHOMY COCTaBJICHUIO ()OpMya OWHAPHBIX COCAUHEHHWH: OKCHJIBI,
XHMHYECKH XJIOPHUIBI, CYITbOUIBI U JP.

X ®  NCIIONIb30BaTh 3HAHUS O IMPEACTABUTENSAX OKCHIIOB: BOJAA, YIVIEKUCIBIA ra3 M HeramieHas
3JIEMEHTOB HW3BECTh B ITOBCEIHCBHOMN JKH3HHU,

®  pacrmo3HaBaTh JICTYYHE BOJOPOIHBIC COCTUHEHUS: XJIOPOBOAOPO M aMMHAK;
® OmpenensiTh PaCTBOPHUMOCTh OCHOBAHWU, KHCJIOT, COJEH IO TaOJiwie pacTBOPHUMOCTH
TUAPOKCHIIOB, KUCJIOT M COJICH B BOJIE;

®  JCIOJIB30BaTh 3HAHUA O IIEJI0Yax: TUAPOKCUI HATPHUSI, KaIus U KaJbIUs B MTOBCEIHEBHOMN
JKU3HU;




pacrmo3HaBaTh KHUCJIOTHI, COJIH, OCHOBAaHHUS Ha OCHOBE IPOBEICHHUSI KAaUeCTBCHHBIX PEaKIIni
1 U3MEHEHNE OKPACKH WHANKATOPOB B IIEIIOYHOMN, KUCIIOTHOH cpee;

paznudath aMOpQHBIC M KPUCTAUIMIECKHUE BEIIECTBA; THITHI KPUCTAIIMYCCKUX PEIICTOK:
WOHHAs, aTOMHAs1, MOJIEKYJISIpHAS U METaJUTMUECKas.

YCTaHABIMBAThH 3aBUCHMOCTEL CBOMCTB BEIIECTB OT THIIOB KPUCTAJUTMUSCKUX PEIIECTOK;
MPUBOAWTE TPUMEPHl 3aKOHA TMIOCTOSHCTBA COCTaBa [UIA BEIIECTB MOJEKYISIPHOTO
CTPOCHHSI.

pacrmo3HaBaTh YHCTHIE BEIIECTBA M CMECH, OTIPEIIEISITh MX CBOMCTBA M COCTAB;

MTPOBOJIUTH PACYETHI, CB3aHHBIC C MCIIOJIIE30BAHUEM MOHITHS «JIOJISD).

HN3menenus,
MPOUCXOAA
e ¢
BelllecTBaM
/|

pacrio3HaBaTb (I)I/ISI/I‘IGCKI/IC n  XHMHUYCCKHE SBJICHHUs, CBA3aHHBIC C HM3MCHCHHCM
KPUCTAJUIMYECKOTO CTPOEHHS BEIIECTBA MPHU IMOCTOSHHOM €r0 COCTaBE M C M3MEHEHHEM
COCTaBa BEIIECTBA;

ONpEeNEATh NPU3HAKU U YCIOBUS NPOTEKAHUS XUMHUUYECKUX PEAKLIU;

MPUBOAUTH MPUMEPHl XUMUYECKUX PEAKIUI U COCTABIATH COTNIACHO 3aKOHY COXpaHEHUS
MacChl BEIIECTB XUMUYECKUE YPABHEHUS;

MMPOBOJUTH PACYCTHI MO XMMUUYCCKUM YpaBHCHUSAM W pPCHIATH 3aJadl Ha HAXOXKIACHUC
KOJIMYECTBa BE€UICCTBA, MaCChbl UJIH O6T)€Ma IMpOAYKTa pCaKIUn MO KOJINYECTBY BCHIICCTBA,
Macce MM 00beMy MCXOJHOTO BEIIECTBA; PAcUEeThl C MCIOIH30BAHUEM IMOHATHUS «IIOJISD»,
KOTJla MCXOJHOE BEIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOM MaccoBOM joJiei
PacTBOPEHHOTO BELECTBA UM COAEPIKUT OMPEACIICHHYIO JOJI0 PUMeECei;

COCTaBIISITh YPaBHEHHUS pEaKIMU Pa3JI0KEHUs, COSJAWHEHHUs, 3aMelleHus, OOMeHa,
HEUTpaIU3alLNY;

OMNUCHIBATh JJCKTPOXUMHUYECCKUN PSII HAMPsHKEHUM METajuioB, €ro HCIOJb30BaHHE IS
MIPOTHO3UPOBAHMSI BO3MOKHOCTH MPOTEKAHUS PEakUui MEXAy METallaMd U PacTBOpaMu
KHCJIOT;

PacrBopenn
e.
PacTBopsl.
Peakuun
HOHHOT0
o0MeHa U
OKHCJIUTE/b
HO-
BOCCTAHOBH
TeJIbHbIe
peakuuu

(hopMupOBaTh MOHATHE O THAPATAX M KPUCTAIUIOTHIPATAX; HACBHIICHHBIE, HEHACHIIIICHHBIC U
TIepEeCHIIeHHbIE PACTBOPHL, X 3HAYCHHE /ISl TIPUPOIBI M CEITBCKOTO X03AHCTBA;
(hopMupOBaTH TIOHATHE 00 MEKTPOIUTUICCKON AMCCOIMALNU U MEXaHU3ME JHUCCOIHAIIUU
AJIEKTPOIUTOB C PA3TUYHBIM TUTIOM XUMUYECKOU CBSI3U.

COCTaBJISITh MOJIEKYIISIPHBIE 1 HOHHBIE YPaBHEHUS PEaKIni,

OTIPEICTATh YCIOBUS MPOTEKAHUS PEaKIMK OOMEHa MEKAY SJICKTPOIUTAMH O KOHIA B
CBETE MOHHBIX MTPEJICTABICHUI.

OIIMCHIBATH :‘)HCKTpOXI/IMI/ILIeCKI/Iﬁ paa HaHpH)KCHI/Iﬁ METaJIJIOB, €ro HCIIOJb30BaHUEC JIA
IIPOTHO3UPOBAHUS BO3MOXHOCTH MPOTEKAHUS PEAKIMi MEXKIy METaUIaMUA M PacTBOPaMu
KHCJTIOT;

OTIPEIENATh PACTBOPUMOCTh OCHOBAHH, KHCIIOT, COJed MO Talnuile pacTBOPUMOCTH
THAPOKCH/IOB, KACJIOT M COJIEH B BOZAE UIS XapaKTEPUCTHKHA XUMHYECKAX CBOHCTB KHCIIOT,
COJIci 1 OCHOBAHUIA;

OCYIIECTBIATH TCHETUYCCKYIO CBA3b MEXKY KiIaCCaMU HECOPTaHUYCCKUX BEUICCTB,
OTIPE/IETATh OKHUCIUTENhb W BOCCTAHOBUTENb, OKHCIEHHWE W BOCCTAHOBJICHHE, DPEaKIINU
MOHHOTO 00OMEHAa U OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIHH;

COCTaBJIITH YpaBHCHUA OKHUCJINUTEIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/i METOAOM
2JIEKTPOHHOTO Oajianca.

Oowmas
XapakTepuc
THKA
XHMHUYECKH
X
3JIEMEHTOB
)1
XHMHYECKH
X peakumii.
IMepuonuue
CKHMl 3aKOH

XapaKTepH30BaTh XUMUYECKHE IIIEMEHTHI 10 WX IOJIoKeHuIo B [lepromueckoil cucteme
XUMH4YeCcKux deMeHToB . . Menneneena;

Ha3bIBaTh XMUMHUYECKHE CBOMCTBAa OKCHUJOB, KHUCIOT, OCHOBaHUN U COJIEH B CBETE TEOPUHU
AIEKTPOIUTHICCKON JTUCCONMAIINN U OKUCIICHHUSI-BOCCTAHOBJICHHUSI,

XapaKTepH30BaTh XUMUIECKHE CBOMCTBAa aM(OTEPHBIX OKCHIOB ¥ THAPOKCH/IOB;

OIKCHIBATh M XapaKTepU30BaTh TaOMU4HYIO popmy [leproanueckoil CHCTEMbI XUMUYECKHX
snemenToB /1. 1. Menneneena;

XapaKkTepu30BaTh XUMUUYECKHUH COCTaB KMBOW W HEXUBOW MPHUPOJBL: Sapa, MaHTHU U
3€MHOM KOpBI;

YCTaHABJIMBATh TMPUHAJIEKHOCTh XHUMHUYECKOW pEaKIUM K ONpEeAeNeHHOMY THITYy II0
Pa3IMYHBIM TIPU3HAKAM: «UHCII0O M COCTaB PEarupyrollnx U OOpa3yIOIIUXCS BEIIECTBY,
«TeroBoit 3 deKT», «HampaBICHUE», «HM3MCHECHUE CTCICHEH OKUCJICHUS 3JIEMEHTOB,
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00pa3yIoIX pearupyromye BemecTBay, «ha3a», «UCIOIb30BaHUE KaTaIH3aTOPay.
Ha3bIBaTh (PAaKTOPBI, BIUSIONIME HA CKOPOCTh XUMHYECKHX PEAKUUH W OOBACHITH MX
BIIMSIHUE HAa CKOPOCTh XUMHUYECKOH peakiy; Ha3bIBaTh (PAKTOPHI, BIUAIOIINE Ha CMEILICHHE
XHUMUYECKOT0 paBHOBECHS (KaTaau3aTophl, THTHOUTOPBI, aHTHOKCHUAAHTHI)

HCIONb30BaTh MPU XaPaKTEPUCTHKE MPEBPALICHUI BEIIECTB IOHATHSA «KaTaJU3aTop»,
«UHTUOWUTOP», «AHTUOKCUAAHTBDY, IPOBOANUTH HECIOXKHBIE XHMHUYECKHE OINBITHI U
HaOJroneHNs 3a U3MEHEHUSIMHM CBOMCTB BEIIECTB B IpOLiECcCe MPEBPAICHUH, COOM0AATh
npasuia Th u OT.

MeTanibl

XapakTepH30BaTh METAJUTBI 10 MX MOJO0XKeHUio B lleproandeckoil cucteMe XHMHYECKHX
anementoB Jl. M. MenzeneeBa; onuceiBaTh CTpOEHHE U (Pr3MUYECKUE CBOWCTBA METAJLIOB;
OOBSICHITHh 3aBHCHMOCTb CBOWMCTB METAJUIOB OT MX MojoxeHus B [lepronndeckoii cucreme
xuMudeckux aneMmeHToB (.M. MeHnaeneena;

OTIHMCHIBATh CBOMCTBA BEIIECTB HA OCHOBE HAOMIOACHNH 32 MX IPEBPAIEHUSIMU;
WCCIIEIOBATh CBOMCTBAa BEUIECTB B XOJI€ BHIMIOJHEHUS J1a0OpATOPHOTO OIBITA; JeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTSX CBOHCTB METAJNIOB B MIEPHOAAX M TPYIIIAX;

COCTaBJISITh YPAaBHEHUS PEaKInii, JeKaIINX B OCHOBE MOTyYeHHsI METAJLIOB;

pemaTs pacdeTHbIE 3a/Jaddl IO YpPaBHEHHSIM XHMHUYECKHX peaklui, MPOTEKAIoIIHX C
y4acTHEeM METAIJIOB U MX COSIMHEHUH;

XapakTepH30BaTh BaKHEHIIINE COCTUHEHHS ETOYHBIX U HIET0YHO3EMEIbHBIX METAJIOB —
OKCHIbI, THAPOKCHIBI M CONH (XJI0pumpl, KapOoHaThl, Cyibdarsl, HUTpaThl, (hocdatsl), n
MIPUMEHEHHUE WX B HAPOJHOM XO3SHCTBE;

XapaKTepH30BaTh CTPOEHHE aToMa, (GU3NIECKHe U XUMHUIECKHE CBOIICTBA AIFOMUHUS U €ro
COCTMHCHUH (OKCHI, THAPOKCHU, COJIH aTIOMUHUSA);

XapaKkTepu30BaTh CTPOCHHE aToMa, (U3MYecCKMe M XUMHYECKHE CBOWCTBA  IKele3a,
3HAYEHHE XKeJie3a U ero COeAMHEHHUH s TPUPOABI ¥ HAPOJHOTO XO3HCTBA.

obpamarbcst ¢ 1abOpaTOpHBIM O0OpPYIOBAaHHEM W HArpeBaTENBHBIMH MPHOOpaMu B
COOTBETCTBHH C MTPABUIIAMHU TEXHUKU OE30ITIACHOCTH; ONMCHIBATh XUMUYECKUH IKCIICPUMEHT
C TMIOMOIIBIO SI3bIKAa XMMHH, JICIATh BHIBOJBI IO PE3yIbTaTaM SKCIIEPUMEHTA.

Hemertasibl

HCII0JIB30BaTh MPU XAPAKTEPUCTUKE METAJUIOB U UX COCAUHEHUH MOHSATUS: «HEMETAIIbDY,
TaJIOTEHBD», «AJJIOTPOIHBIE BHUJIOU3MEHEHHUS», <OKECTKOCTh BOJBD), «BPEMEHHAs
JKECTKOCTB BOJIBD», KTIOCTOSTHHAS )KECTKOCTh BOJBI, «0O0IIast )KECTKOCTh BOJIBI»;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX JIJIEMEHTOB-HEMETALUIOB (BOJOPOMAA, TaJIOTCHOB,
KHCIOpPOJa, Cephl, a3ota, d¢ocdopa, yriaepoaa, KpPeMHHs) 10 HUX IOJIOKECHUIO B
[Tepuomuyeckoit cucreme xuMmmuaeckux 3meMeHToB Jl. M. MenneneeBa (XUMHYECKHH 3HAK,
MOPSAJIKOBBIA HOMEp, NEPHOJ, TIpyNna, INOArpyNIa, OTHOCUTENbHAs aTOMHas Macca,
CTpoeHHE aroma (3apsi spa, YUCIO MPOTOHOB W HEUTPOHOB B slipe, OOIee YHCIO
AJIEKTPOHOB, paclpesiefieHHe 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSM), TPOCTOE BEIIECTRBO,
¢dopmyna, Ha3BaHME W THIT BBICIIETO OKCH/Ia ¥ THAPOKCHIA, popMyna U XapakTep JeTy4ero
BOJIOPOJHOTO COEAMHEHUS);

Ha3bIBaTh COCTMHCHHS HEMETAJUIOB M COCTABIIAThH MX (hOPMYIIBI IO HA3BAHUIO;
XapaKTepu30BaTh CTpOEHHE, oO0mue (U3NUeCKHe M XHMHYECKHE CBOWCTBA MPOCTHIX
BEILECTB-HEMETAILIOB;

YCTaHABIMBATh TPUYMHHO-CICJCTBEHHBIE CBA3M MEXIY CTPOCHUEM aTOMa, XHUMHUYECKOMH
CBS3bI0, TUTIOM KPHUCTAIJIMYECKON pelIeTKH HEMETAJIOB M UX COEIWHEHWH, MX OOIIUMHU
(U3NYECKIMH U XUMUYECKUMU CBOWCTBAMU;

OIMUCBIBATh XMMHMYECKUE CBOMCTBA BOAOPOJA, TaJION€HOB, KHUCIOPOAA, CEPBI, a30Ta,
¢docdopa, rpadura, anMaza, KpeMHHs M HX COCAMHEHHH C TOMOILBIO €CTECTBEHHOTO
(pPycCKOTO MIIM POTHOTO) S3BIKA U SI3BIKA XFMHM;

OTHMCHIBATh CHOCOOBI YCTPaHEHHUS JKECTKOCTHA BOJBI W BBITIOIHATH COOTBETCTBYIOIIMIA UM
XUMUYECKUHN IKCIIEPUMEHT;

BBITOJTHATH, HAONIONATh M ONHCHIBATH XWMHUYECKHH HSKCHEPHMEHT [0 Paclo3HAaBAHUIO
WOHOB BOJIOpOJIa W aMMOHHs, cyinbdar-, KapOOHAT-, CHIHMKaT-, docdar-, XJIOpuj-,




OpoMUI-, HOAWI-HOHOB;
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ONKCHIBATH CBOMCTBA TBEPABIX, ra3000pa3HbIX
CYIIECTBEHHBIC PU3HAKH;

XapaKTepH30BaTh BEIIECTBA 10 COCTaBy, CTPOCHHIO M CBOWCTBAM, YCTaHABJIHMBATh
NPUYMHHO-CIIEICTBEHHBIE CBS3H MEXIY NaHHBIMH XapaKTEPUCTHKAMU BEILECTBA;
PacKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKHN
JIIEMEHT», «IPOCTOE BELIECTBO», «CJIOXKHOE BEIIECTBO», «BAaJEHTHOCTH», HCIOIb3YS
3HAKOBYIO CHCTEMY XHMHHU;

n300paXxaTh COCTaB MPOCTEHIINX BELIECTB C IOMOIIBI0 XUMHUYECKUX (HOPMYN U CYIIHOCTh
XMMHUYECKUX PEAKIHH C OMOIIBI0 XUMHUYECKUX YPaBHEHUH;

BBIYUCIISITh OTHOCHUTENFHYIO MOJIEKYJISIPHYI0 M MOJSIPHYIO MacChl BEIIECTB, a TaKkKe
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COCOUHEHUSX Ul OLEHKH MX MPAaKTUYECKOU
3HAYUMOCTH;

CPaBHMBATH 110 COCTAaBY OKCH[Ibl, OCHOBAHUS, KUCJIOTHI, COJIH;

KJ1accU(UUHUPOBATh OKCHIBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI M COJIH 11O COCTABY;
MOJIb30BATHCSI 1a00PaTOPHBEIM 000PYIOBaHHEM U XMMUYECKOH MOCYI0H;

MPOBOJUTH HECJIOKHBIE XUMHYECCKHAE ONBITHI M HAONIOJCHUS 32 W3MEHEHHSIMU CBOMCTB
BEILIECTB B IMPOIIECCE WX IMPEBPAIleHUH; COOII0NATh MPaBUIa TEXHUKH OE30MACHOCTH TPH
MIPOBEEHUH HAOJIIOJCHUI 1 OIBITOB;

pa3nu4aTh SKCIEPUMEHTAIFHO KUCIOTHI U MIEN0YH, MONB3YsCh HHIUKATOPaMH; OCO3HABATh
HEOOXOOUMOCTh COONMIOJeHNsT Mep O€30lacHOCTH MpH OOpalleHHH C KHCIOTaMHU |
1IeI049aMu.

PpacKpeIBaTh CMBICH Nepruoanyeckoro 3akoHa /l. M. Menneneesa,

OIMCBHIBATh M XapaKTepU30BaTh TAONUYHYIO (OPMY NEPUOAMUECKON CHCTEMBI XUMHUYECKUX
3JIEMEHTOB;

XapaKTepU30BaTh COCTaB ATOMHBIX SIEP M PACHpEAeTCHUE YHCIa 3JIEKTPOHOB IO
JIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX 3JIEMEHTOB MaJIbIX NEPHUOAOB MEPHOIUIECKON
CHCTEMBI, a TAKXKE KaJIHs U KaJIbIUs;

pa3u4aTh BUJIbI XUMHUYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO IMOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAITHYECKYIO;

n300paxarb 3JIEKTPOHHO-MOHHbIE (OPMYJBl BEILECTB, OOpPA30BAHHBIX XUMHUYECKHUMHU
CBSI3IMH Pa3HOTO BUA;

BBISIBIISITH 3aBHCUMOCTH CBOWMCTB BEIIECTB OT CTPOSHHS HMX KPUCTAJUTUYECKHX PEUIETOK:
HWOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITMYECKHX;

XapaKTepH30BaTh XHMHUYECKHE OJIIEMEHTHl M HMX COCJMHEHWS Ha OCHOBE IIOJIOKCHUS
JJIEMEHTOB B IEPHOAMYECKOI cucTeMe U 0COOCHHOCTEH CTPOCHHUS X aTOMOB;
XapaKTepu30BaTh HAYYHOEC M MHPOBO33PEHUYECKOE 3HAUCHHE MEePHOIMYECKOTO 3aKOHA U
MIEPUOMYECKON CUCTEMBbI XUMHUYeCKUX 31eMmeHToB [[. Y. Menneneera; * 0OBACHATh CYTh
XHUMUYECKUX MPOLECCOB M X NPUHIUITHATBEHOE OTINYUE OT (PU3UUECKUX;

Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHNS XUMHUYECKUX PEaKLUi;

yCTaHABIMBATh MPHHAIJIEKHOCTh XMMHUYECKOW peakuuyd K ONpeAeNEHHOMY THIY IIO
OJHOMY M3 KINacCU(PUKAIUOHHBIX TPU3HAKOB: 1) MO YMCITY ¥ COCTaBY MCXOTHBIX BEIIECTB U
MPOAYKTOB peakuuu (peakuy COCAMHEHHMS, Pa3iIOKeHUs, 3aMelleHus U oOMeHa); 2) 1o
BBIJICJICHHUIO WJIH TIOTJIONICHUIO TETUIOTHI (PEaKIiK SK30TEPMUIECKUE U IHJOTEPMHUUECKHE);
3) MO U3MEHEHUIO CTENEHEH OKHMCIICHUSI XUMUYECKUX AJIEMEHTOB (PEaKIIMU OKHCIIUTENHLHO-
BOCCTaHOBHUTEJbHEIE); 4) mo oOpatumocTH mpouecca (peakuuu oOpaThMble U
HeoOpaTuMEIe);

JKUJIKUX, BCIIECTB, BBIACIASI UX

COCTaBIIAITb YPAaBHEHUS JJIEKTPOJMTHUYECKOM JTUCCOLUMALUM KHUCIIOT, IIEJIOYeH, COoJIeH;
MOJIHBIE U COKpaIIEHHBIE HOHHBIC YpaBHEHHS peakinii OOMEHa; YpaBHEHHS OKUCIUTEIBHO-
BOCCTAaHOBUTCIBHBIX peaKuMﬁ;

MIPOTHO3UPOBATH MPOJYKTHl XUMHYECKUX PEAKIMiA 1O (OopMyIaM/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; ONPECIATh HCXOTHBIE BEIIECTBA 110 (opMyIaM/Ha3BaHHUSIM ITPOYKTOB PEaKIInH;
COCTaBIISITh ypPaBHEHUsI PEaKUWH, COOTBETCTBYIOIIUX MOCIEAOBATEIBLHOCTU («IIETIOYKEY)
MpEBpAIlCHUN HEOPraHUYECKUX BEIIECTB Pa3INYHBIX KJIACCOB;

BBUIBJISITh B MPOIIECCE JKCHEPUMEHTA MPU3HAKH, CBUACTEJIbCTBYIOUIME O MNPOTEKAHUU




XUMUYECKOU peakLny;

IIPUTOTOBJISATH PACTBOPSHI C OIPEAEIEHHON MACCOBOM 10JIEH paCTBOPEHHOTO BELIECTBA;
OTIPEeNEIATh XapakTep CpeAbl BOAHBIX PACTBOPOB KHCIOT W IIENIOYEH IO W3MEHEHHUIO
OKpPaCKH WHAUKATOPOB;

MIPOBOJNUTH Ka4eCTBEHHBIE PEAKIMH, MOATBEPKAAIOIINE HAIMYHE B BOJHBIX PACTBOPAx
BEIIECTB OT/ICNbHBIX HOHOB;

OTpeneNsaTh MPHUHAIIEKHOCTh HEOPTaHWYECKHX BEIIECTB K OJHOMY H3 H3YYEHHBIX
KJIACCOB/TPYIIIT: METAJUIBI M HEMETAILIBI, OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

COCTaBJIATh (POPMYIIBI BEIIECTB MO WX HAa3BAHUAM; OIPENENSTh BaJCHTHOCTh W CTEIEHb
OKHCIICHHS 3JIEMEHTOB B BEII[ECTBAX;

COCTaBIATH (DOPMYNBI HEOPTaHWMYECKMX COENWHEHUH 10 BaJCHTHOCTSIM U CTEHCHSIM
OKHCJICHUS DJIEMEHTOB, a TaKXe 3apsaM HOHOB, YKa3aHHBIM B TaOJMIC PaCTBOPUMOCTH
KHUCJIOT, OCHOBaHHU U COJIEH;

OOBACHATh 3aKOHOMEPHOCTU H3MEHEHUS! (PU3NYECKUX M XUMHUYECKHX CBOWCTB MPOCTBIX
BEIIECTB (METAJUIOB U HEMETAJUIOB) M MX BBICUIMX OKCHIOB, 00Pa30BaHHBIX 3JIEMEHTaMH
BTOPOTO U TPETHETO NEPHOJIOB;

Ha3bIBaTh OOIIME XMMHUYECKHE CBOICTBA, XapaKTEPHBIE [UIS TPYINI OKCHIOB: KUCIOTHBIX,
OCHOBHBIX;

Ha3bplBaTh OOLIME XHWMHUYECKHE CBOWCTBA, XapaKTEpHbIE A KaXAOTO U3 KJIAacCOB
HEOPraHWYEeCKUX BEIECTB: KUCIIOT, OCHOBAaHUM, COJIEH;

MIPUBOJHUTH MPUMEPHI PEAKINN, TTOATBEPIKAAOIIINX XUMUIECKIE CBOMCTBA HEOPTaHNIECKIX
BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM M COJICH;

ONPENEIATh BEIIECTBO-OKUCINATENL M BEIIECTBO-BOCCTAHOBUTENb B  OKHCIMTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIMX;

COCTaBJISITh OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIN OaaHC (A1 M3YYEHHBIX PEaKIuii) 1o
MIPEUIOKEHHBIM CXeMaM PeaKIINi;

IIPOBOJUTH J1a0OPATOPHBIE OIBITHI, MOATBEPKIAIOIINE XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKHUX BEIECTB.

Yuyenuk IMOJYYHUT BO3MOKHOCTD HAYYUTHCH

ATOMBI
XHUMHYECKH
X
3JIEMEHTOB

cobOmomaTh TpaBmwia OE30MMaCHOCTH W OXpaHBl Tpyma npu paboTe ¢ YIeOHBIM U
mabopaTopHBIM 000PYOBAHNUEM;

IMOHUMATh CMBIC]I OCHOBHBIX XHMHWYECKHUX TCPMUHOB: XUMHNUYCCKHUC IIOHATHUA: «aATOM»,
«XUMHYECKUH 3JIEMEHT» H «BELIECTBOY»; OIMPEIEISATh MIPOCTHIC U CIOXKHBIE BEIIECTBA;
pacrio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXXHO PEHIUTH IMPU MOMOIIU XUMHUYCCKUX MCETOHOB,
AHAJIM3UPOBATL OTIACJIBHBIC OTallbl IIPOBCACHUA I/ICCJ'IeI[OBaHI/Iﬁ U HUHTCPIPETHUPOBATH
pe3ynbTaThl HAOIIOAEHUH U OTIBITOB;

CTaBUTb OIIbITHI IIO0 HCCJICIOBAHHUIO q)HSI/I‘-ICCKI/IX SIBJICHUN WIIH (bI/I3I/I‘ICCKI/IX CBOMCTB Tel
0e3 HCMOJBb30BaHMs MPSMBIX M3MEPEHUi; mpu 3ToM (opMyIHpoBaTh Hpoliemy/3agady
y9e0HOTO DJKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 TIPEIIOKEHHOTO OOOPYIOBAHUS;
MIPOBOJIUTH OIBIT U (POPMYITHPOBATH BBHIBOJIBI.

MOHUMATH POJTb SKCIIEPUMEHTA B MOJTYIEHUH HAYYHOU HHPOPMAIHH;

MPOBOJIUTH BBIYHCICHHUS XUMHYECKHUX BEIMYMH: Macca, 00BEM, KOJIMYECTBO BEIECTBA,
MOJISIpHAs Macca BEILECTBA, TEOPETHUUECKUN, MPAKTUUECKUHM BBIXOJ MPOAYKTa, IIPU 3TOM
HUCII0JIB30BAaTh q)OpMy.HI)I BBIYHMCJICHHA BCIICCTB,

MMPOBOJAUTL HUCCIICAOBAHUC 3aBUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIMYMH C HCIOJIb30BAHHUECM
NPSAMBIX M3MEPEHUH: NPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH Pe3YJIbTaThI
MOJTyYEHHON 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH B BUAC TAOMUI] U TpaduKOB, JEIaTh
BBIBO/IBI IO Pe3yIbTaTaM UCCIEAOBAHUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUsS] XMMHUYECKUX BEIMYHMH: MPU BBINIOJHEHUN H3MEPEHHA
coOupaTh OSKCIEPUMEHTANBHYIO YCTAaHOBKY, CIEAysSd TPEMIOKEHHOW HHCTPYKITUH,
BBIYUCIAThL 3HAUCHHUEC BCIIMYMHBI U AHAJIM3UPOBATH MOJYUYCHHBIC PE3YJIbTAThl C YYETOM
3a1aHHOY TOYHOCTU U3MEPEHUI;

aHAIM3UPOBATh CHTYallMd TPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHX
MIPOSIBIICHHE W3YYCHHBIX XMMWYECKHX SIBICHHN WJIM 3aKOHOMEPHOCTEH W TIPUMEHSThH




HUMCIOIIHECSA 3HAHUA IJIA UX O6’I)$[CHGHI/I$I;

MOHUMATh MPUHIMIIBL JICHCTBUS TPUOOPOB M TEXHHYECKUX YCTPOWCTB, YCIOBHS HX
0€30I1acHOTr0 UCTIOJIH30BAHUS B TIOBCETHCBHON YKHU3HH;

WCIIOJIb30BaTh NPU BBIMOJHEHUM YYEOHBIX 3a7ad HAy4YHO-MOMYJISAPHYIO JIUTEPATYpPy O
XUMUYCCKUX ABJICHUAX, CIIPABOYHBIC MaTCpUalibl, pECYPChI I/IHTepHeT.

OCO3HaBaTh IIEHHOCTh HAYYHBIX UCCICAOBAaHUM, pOJb XUMHH B PaCHIMPESHUU
MPEJICTaBICHUI 00 OKPYKAIOIIEM MHUPE U €€ BKIIaJ B yIy4IlICHUE Ka4eCTBa )KU3HH;
WCIIOJIb30BaTh MPHUEMBl MOCTPOCHUS XMMHUYECKMX MOJENeH, Moucka W (OpMYIUPOBKU
JA0Ka3aTCJIbCTB BBIABUHYTBIX T'MIIOTE3 U TCOPECTHUYCCKUX BHIBOAOB HAa OCHOBC SMITMPUYCCKHU
YCTaHOBJICHHBIX (DaKTOB;

CpPaBHHMBATh TOYHOCTh U3MEPEHUsSI XUMUYECKUX BEIHYWH 10 BEJIMYHWHE UX OTHOCHUTEIHHOUN
MOTPEITHOCTH MPU TMPOBEICHUU MPSIMBIX H3MEPCHU;

CaMOCTOSITEJIbHO TPOBOJUTH KOCBCHHBIC W3MEPCHUS M HCCICIOBAHUS XUMHUYECKHX
BEIMYMH C WCIOJb30BAHHUEM PA3IHYHBIX CIOCOOOB M3MEPEHHs] XMMHUYECKUX BEIHYWH,
BEIOMpAaTh CpeACTBA H3MEPEHHS C YYeTOM HEOOXOAMMOH TOYHOCTH H3MEpeHui,
000CHOBEIBaTh BEIOOp crmoco0a W3MepeHUs, aJCeKBAaTHOTO TIOCTAaBJICHHOW 3ajaue,
MPOBOJIUTH OLIEHKY IOCTOBEPHOCTHU MOJTYYCHHBIX PE3YJIbTATOR;

BOCIIPHHUMATh HH(OOPMAIMIO XUMHUYECKOTO COJACPNKAHHS B  HAYYHO-TIOMYJISPHOMN
JUTEpaType U CPEACTBAX MAcCOBOW WH(OpMAIMU, KPUTUYECKU OICHUBATh TONYYCHHYIO
nH(OpMaITHIIo, aHATM3HUPYSI €€ CoAepKaHue U TaHHbIe 00 NCTOYHUKE WH(OPMAIIHH;
co3aaBaTthb COGCTBGHHBIC IMUCbMCHHBIC U YCTHBIC COO6IIICHI/I$I O XUMHWYECCKHUX SBJICHUAX Ha
OCHOBE HCECKOJIbKHUX HUCTOYHUKOB I/IH(l)OpMaHI/II/I, COIIPOBOXIATH BBICTYIIJICHUC
Mpe3eHTalNeH, YIUThIBas OCOOCHHOCTH ayTUTOPUHU CBEPCTHUKOB

IIpocTsie
BelleCcTBAa.

WCTIONB30BaTh 3HAHUS O (PU3MUECKUX CBOMCTBAaX MPOCTHIX BEIIECTB B ITOBCEIHEBHOM
KU3HU 7151 o0ecrieueHnst 0€30IacHOCTH MPH OOPAIIeHNH ¢ MPUOOpaMH U TEXHUYECKIMH
YCTpOWMCTBaMH, JJISi COXpPaHEHHs 3[0POBbSI W COONIONEHUS HOPM DKOJOTHYECKOTO
MOBEJICHUSI B OKPYXKAIOIIEH Cpele; MPUBOIUTH HMPUMEPHI IKOJIOTHYECKUX IMOCIEICTBUN
paboTHI C BEIIECTBAMH CIIOCOOHBIMH K aJUIOTPOITHOM MOAU(DUKALINY;

WCIIONb30BaTh IPUOOPETEHHBIE 3HAHHUA Ui KPUTHUYECKOW OIICHKM WHMOpPMAIU O
MeTallIax, UCIOJB3YEMBIX B OBITY».

CoenuneHnu
b
XHMHYECKH
X
3JIEMEHTOB

WCIOJIb30BAaTh 3HAHKS O BOJIC, YIIICKUCIIOM ra3e, HeraméHOW H3BECTH, XJIOPOBOAOPOIE H
aMMHake, [enovyax: THAPOKCH] HATPUU, KaJlHW, KaJblIMd B TOBCEIHEBHOMN H3HU JUIS
oOecrieueHus: 0€30MACHOCTH TIPU OOpPAlICHMM C XUMHUYSCKUMHU BEIICCTBAMHM, JUIS
COXPAHEHUS 3I0POBbsI U COOIIOACHUSI HOPM JKOJIOTHUECKOTO TIOBEACHUS B OKPYKArOIIEH
cpeJie; PUBOUTE IPUMEPHI BIUSHISI STHX BEIISCTB HA )KUBbIC OPraHU3MBI,

pa3iuyaTh TPaHUIBI MPUMEHUMOCTH XUMUYECKHUX BEIIECTB: YIIIEKUCIIOTO Ta3a, HerameéHon
W3BECTH, XJIOPOBOJOPOJA U aMMHaKa, IIeJI04ei: THIPOKCH]T HATPHUS, KAJIUs, KaNbIUsI B
MOBCEHEBHOMN JKU3HU IUIsl o0ecriedeHus] 0€30MacHOCTH TPU OOpAIeHHH C XUMUYEeCKUMHU
BEIICCTBAMHU, [Tl COXPAHEHUS 3I0POBbS U COOJIOICHHSI HOPM SKOJIOTHUECKOTO TIOBEICHHS
B OKpYXaroIleH cpese;

WCIIOJIB30BaTh MPHUEMBl MOCTPOCHUS XUMHUYECKHX MOJENEH, Mmoucka M (OpMYIUPOBKU
JTOKa3aTeNbCTB BBIIBUHYTHIX THUIIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE SMITUPUUYECKH
YCTaHOBJICHHBIX (DaKTOB;

COCTAaBIIAITh 33]1a4H, CBA3aHHBIC C UCIIOJIH30BAHUECM TIOHSITHS «IOJISD»

HN3meHenus,
MPOUCXOAA
mmue ¢
BellecTBaM
"

WCIIOJIb30BaTh 3HAHUSA O (PU3MYECKUX U XUMUYECKUX SBICHHUSIX B MOBCEIHEBHOW JKU3HU
I oOecrieueHrsT OE30MMacCHOCTH TIpH  OOpaIleHuH C MpUOOpaMH W TEXHUICCKUMU
YCTPOWCTBAMH, JUISI COXPAHCHHS 3JI0POBbS U COOJNIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAOIIEH cpeJie; MPUBOAUTH MIPUMEPHI BIUSHUS XUMUYSCKUX PEaKIIHA
Ha )XUBBIC OPraHU3MBbI;

pa3uvaTh TPAHUIBl NPUMEHHUMOCTH XWMHUYECKMX 3aKOHOB, TOHUMATh BCEOOIHHA
xapaktep QyHJaMeHTaIbHbBIX 3aKOHOB;

WCIIONIb30BaTh MPUEMBI TOCTPOCHUS XUMHYECKHUX MOJeNiel, TOMCKa W (OPMYIHPOBKH
J0Ka3aTCJIbCTB BBIJIBUHYTBIX THITIOTE3 U TCOPECTHYCCKUX BHIBOJOB Ha OCHOBC OMITMPUYCCKHU




YCTaHOBJICHHBIX (DaKTOB;

HaXOIUTh aJCKBaTHYIO TMPEIUIOKEHHON 3ajaue XHMHYECKYI0 MOAeJb, pa3pelaTh
npobjeMy Kak Ha OCHOBE HWMEIOLIMXCS 3HAHUH O XUMHYECKHX SBICHHAX C
WCIIOJIb30BaHUEM MaTeMaTHUECKOT0 anmapaTa, Tak U IIPH MOMOIIH METOAOB OLICHKH.

PacrBopenn
e.
PacTBoOpblI.
Peakuun
HOHHOT0
o0MeHa H
OKHUCJHTETb
HO-
BOCCTAHOBH
TeJbHbIE
peakuuu

KHU3HU TpH oOpaiieHnu ¢ nprudopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU; JJISI COXPaHEHUS
3I0POBBSI M COOJTIOICHUST HOPM SKOJIOTHICCKOTO TIOBEICHUS B OKPYXKAIOIIEH cpele;

IIPUBOAWTH NPUMEPHI BIIUAHUA PAAUOAKTUBHBIX I/I3J'Iy‘IeHI/II71 Ha )XHUBbIC OPraHU3MBI;

IIOHUMATh 3KOJIOTHYCCKHEC HpOGJIeMBI, BO3HUKAONIUEC IIPHU HUCIIOJIB30BAHUHN HICITIOYHBIX U
IICJIOYHO3CMEIIbHBIX MCTAJUIOB, W NTYTU PCHICHUA OTUX npo6neM, TMEPCIICKTUBLL
HCIIOJIb30BaHMA YIPABJIAEMOI'0 OKHCIUTEIbHO-BOCCTAHOBUTCIIBHOI'O CUHTE3A,

AO€JIaTb BBIBOABI W YMO3aKIOYCHHSA U3 H8.6J'IIO,I[CHHIZ, HN3YUYCHHBIX XUMHUYCCKUX

3aKOHOMEPHOCTEH, MPOTHO3WPOBATh CBOMCTBA HEM3YUEHHBIX BEHIECTB IO AHAIOTHH CO
CBOMCTBaMU U3YYCHHBIX;

CTPYKTYpHPOBaTh M3YYEHHBIH MaTepual M XUMHUYECKYI0 MH(OPMALUIO, MOITYUYECHHYIO W3
JPYTUX UCTOYHHUKOB;

Oomas
XapakTepuc
THKA
XUMHYECKH
X
3JIEMEHTOB
"
XMMHYECKH
X peakuui.
Iepnoguue
CKHI 3aKO0H
"
IMepuonuue
cKasi
cucreMa
XUMHYECKH
X
3JIEMEHTOB
J. W.
MenpeieeB
a

OITUChIBATH N3YYCHHBIC O0O0BEKTHI KaK CHUCTEMBI, IPUMCEHSA JIOTUKY CUCTEMHOI'O aHAJIN3a,
[POTHO3UPOBATh  CIIOCOOHOCTh  BEIIECTBA  MPOSIBIATH  OKHUCIHUTEIBHBIC  WIIH
BOCCTaHOBHUTEIIbHBIC CBOICTBA C Y4ETOM CTEHCHEW OKHCICHHS 3JEMEHTOB, BXOISIIMX B
€ro COCTaB;

OCO3HaBaTh 3HAYCHHUC TCOPETUYCCKUX 3HAHUN JISL HpaKTH‘IeCKOﬁ JACATCIBHOCTH YCJIOBCKA,
HOPUMEHATh 3HAHMS O 3aKOHOMEPHOCTSIX IEPHOJUYECKOH CHCTEMBl XHMHUYECKUX
SJIEMEHTOB /ISl OOBSICHEHHS M TIPESIBUICHNUS CBOICTB KOHKPETHBIX BEILECTB;

OOBSICHSITH MUP C TOYKU 3PCHUS HAYKH XUMHH;

COCTaBJISATh MOJICKYJISIDHbIC U TOJHBIC MOHHBIC YPaBHEHHS IO COKpAILCHHBIM HOHHBIM
YpaBHECHUSIM;

HPOrHO3UPOBATH PE3YJIbTAThl BO3JACHCTBHS PA3IMYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHYECKOH Peakiy U Ha CMEIICHUE XUMUYECKOTO PABHOBECHS

IPaMOTHO O0pamaTthCs C BELHICCTBAMH B ITOBCEIHEBHOW >KU3HH; OKAa3bIBaTh IIEPBYIO
NOMOIIb TIPU OTPABICHUSX, OXKOraX M JAPYTUX TpaBMax, CBS3aHHBIX C BEIIECTBAMHU U
nabopaTopHbIM 000pYI0BaHUEM

MeTtaJLiibl

MPOTHO3UPOBATh CBOMCTBA HEM3YYCHHBIX AJIEMEHTOB M UX COSJMHEHHUI Ha OCHOBE 3HAHUIA
o Ilepuoaaeckom 3aKoHe;

MIPUBOINTH MIPUMEPH! yPaBHEHHI PEAKIIHIA, JIEKAIIUX B OCHOBE MTPOMBIIUIEHHBIX CIIOCOOOB
TTOJIYICHHS YyTyHA U CTaIIH;

TPaMOTHO 00paIaThsCs C BemleCTBAMU B TIOBCETHEBHOM JKHU3HU;

COCTaBJISITh LIEMIOYKH IMPEBpAIllCHUN, MOJEKYISApPHbIE W MOJIHBIE MOHHBIC YPaBHEHHS IO
COKpAIICHHBIM HOHHBIM YPaBHEHUSIM;

OCO3HaBaTh HEOOXOAMMOCTh COONIOJNEHHUS TPABWJI TEXHUKH O€30MacHOCTH IS
COXpaHEHUS CBOETO 3JI0OPOBBS U OKPYKAIOIITHX.

OKa3bIBaTh MEPBYIO MOMOIIb MIPH OTPABJICHUSIX, 0KOTaX U JAPYIHMX TPaBMax, CBS3aHHBIX C
BellecTBaMd W J1a0OpaTOPHBIM OOOpPYJOBaHHWEM, XapaKTepHU30BaTh CTPOCHHE aToMa,
¢dusnyecKre U XMMHYSCKUE CBOMCTBA jKeJe3a; 3HAUYCHHUE jKeJie3a M ero COCIUHCHHU Jis




HPUPOABI U HAPOJAHOI'O XO35MCTBA.

OOpamarbess ¢ 7a0OpaTOpHBIM 000pYJOBaHHMEM M HarpeBaTelbHBIMH NpHOOpaMu B
COOTBETCTBMM C NPAaBWIAMH TEXHUKHM O€30IaCHOCTH;, ONHMCHIBATE XMMHYECKHUH
9KCIIEPUMEHT C IIOMOILBIO SA3bIKa XMMUH, A€JIaTh BBIBOJBI IO PE3yIbTaTaM SKCIEPUMEHTA.

Hemeraisl

onmucaTtb JEMOHCTPATUOHHBIC U CaMOCTOATCIIBHO IMPOBCACHHBIC XUMUUYCCKUEC SKCIICPUMCHTHI,

OIMUCBhIBATL W pa3jindaTb HU3YUYCHHBIC KJIACChl HCOPraHMYCCKUX COGILI/IHGHHﬁ, MIpOCTBIC U
CJIOKHBIC BCHICCTBA, XUMUYCCKUC PCAKIIUU,

KHaCCI/I(l)I/ILII/II)OBaTL HU3Y4YCHHBIC O0BEKTHI U SIBJICHUA,

JenaTb BBIBOABI M YMO3AaKIIOUEGHHs U3 HAOJIOACHWH, W3YYCHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEM, NMPOTHO3MPOBATH CBOMCTBA HEHM3YYEHHBIX BELIECTB [0 AHAJOTUU CO
CBOMCTBaMU U3Y4YCHHBIX;

CTPYKTYpHpOBaTh W3YyYCHHBIH MarTepuan W XUMHUYECKYI0 WHQOPMAIMIO, MOJYYECHHYIO W3
JIPYruX UCTOYHUKOB;

MOJIEJIMPOBATH CTPOCHHE ATOMOB 3JIEMEHTOB 1-3 TIeprnoI0B, CTPOEHHE MTPOCTHIX MOJIEKYIL;

OKa3bIBaTh MEPBYIO MOMOIIb MIPH OTPABICHUSAX, 0KOTaX U JAPYTHX TPaBMax, CBS3aHHBIX C
BelecTBaMHU M 1abopaTOpHBIM 000pPYJOBaHHEM;

MOHUMATh O BO3MOXKHBIX MPHYMHAX OJKOJIOTHYECKUX KaTacTpod TpW HACHIICHUH
CEJIbCKOXO3SIIICTBEHHON MPOYKLIMY HUTPATaMU U HUTPUTAMU;

OCO3HaHHUeC H606X0,HI/IMOCTI/I MIPUMCHCHU ,Z[OCTI/I)KeHI/Iﬁ XAMHA M TEXHOJOTHM JJIsL
paroOHAJIBHOT'O MMPUPOAOIIOTIB30BAHUS;

OBJIaJIeBaTh OCHOBaMH O€30MaCHOTO HCIIOJNIb30BAaHUS €CTECTBEHHBIX WM HCKYCCTBEHHBIX
OpraHWYEeCKUX ¥ HEOPTaHMYECKUX BEIIECTB, BO M30€XKaHMNe MX BPEAHOTO BO3JEHCTBHA Ha
OKPYXKAIOIIYIO CPely ¥ OPTaHU3M YeJIOBEKa.

0O6001meHne
3HAHHUH 1O
XHMHUH 32
Kypc¢
OCHOBHOM
IIKOJIbI.
IMoaroroBk
a

K
rocyiapcrTn
eHHOM
HTOroBOM
aTTecTaluu
('A)

® TI'PaMOTHO 06pa1uaTLc>1 C BEILIECTBAaMH B IIOBCEIHEBHOM KH3HU,
L OCO3HaBaThb HGOGXOI{I/IMOCTL CO6H}0)Z[CHI/IH ImpaBuJI  3KOJIOTMYCCKHU 0e30I1acHOro

MOBEJICHUS B OKPY>KAIOUIEH MTPUPOIHON CPELE;

L IIOHUMATh CMBICIT H HCO6X0):[I/IMOCTI: CO6J'HO}.'[CHI/I$I Hpe,[[HHC&HI/Iﬁ, npeajraracMbix B

HWHCTPYKIUAX 11O UCTTIOJIB30BAHUTO JICKAPCTB, CPCACTB OBITOBOM XMMWH U Aap.;

L HCIIOJIB30BaTh HpHOGp €TEHHBIC KIIFOYCBBIC KOMIICTCHTHOCTHU Inpu BBITIIOJTHCHUH

HCCJIICAOBATCIIbCKUX IIPOCKTOB II0 H3YYCHUIO CBOI71CTB, cIroco0oB MOJIy4CHUA U
pacrio3HaBaHWs BEIIECTB,

® pa3BuBaTb KOMMYHHKATHBHYIKO KOMIICTCHTHOCTb, HUCIHOJIB3yd CpPEACTBa YCTHOﬁ n

MUCPMEHHON KOMMYHHKAIIMH TIpU PadoTe ¢ TEKCTaMH Y4YeOHMKAa W JOMOJHUTEIHHOU
JUTEPaTypOi, CIPaBOYHBIMU TAaOJWIAMHU, TPOSBISATH TOTOBHOCTh K YBRJKEHHIO HHOM
TOYKH 3pEHUS TIPU 00CYKACHUH PE3YIbTATOB BBIITOJHEHHON paboTEHI;

L 00BEKTUBHO OLICHMBATh I/IH(l)OpMaLII/IIO O BCIIECTBAX MW XUMHYCCKHUX IIponeccax,

KPUTUYCCKHU OTHOCUTBCA K HCGB}IOHay‘IHOfI I/IH(l)OpMaI_II/II/I, He,[[O6pOCOB€CTHOfI pPCeKIIame,
KaC&IOH.IeI?ICSI HCIIOJIb30BaHUs PA3JINYHBIX BCUICCTB.

L4 OCO3HaBaTb 3HAYEHHUE TCOPECTHUUCCKUX 3HAHUHN JJIA HpaKTI/I‘IGCKOﬁ JACATCIBHOCTH

YeJI0BEKa,;

L OIMUCBHIBATH U3YYCHHBIC 0OBEKTHI KaK CUCTCMBI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJIN34a,
L MNPUMCHATL 3HaHHUd O 3aKOHOMCPHOCTAX HGpHOI{H‘IGCKOﬁ CUCTEMBbI XHMHUYCCKHX

3JICMCHTOB IJIA OOBICHEHUS U npeaABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB,

e pa3BuBaTh MH(POPMAILMOHHYIO KOMIIETEHTHOCTH IOCPEICTBOM YIJIyOJeHHs 3HaHHH 00

HUCTOpHUU CTAHOBJICHUS XHUMHYECKOH HAyKH, €€ OCHOBHBIX HOHHTHﬁ, NepuoaUICCKOro
3dKOHa KaK OJHOro wus3 BaKHEHIINX 3aKOHOB IIpUpOabI, a4 TaKXEC O COBPCMCHHBIX




JIOCTUKEHUSX HAYKH U TEXHUKH.

COCTaBJIAATb MOJIEKYJIIPHBIE U TOJIHBIE MOHHBIE YPaBHEHHMS IO COKpAIUEHHBIM HOHHBIM
YpaBHEHHUSIM;

MPUBOJUTH MPUMEPHI PEaKLUM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE B3aHMOCBS3U MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTAaHUYECKUX BEILIECTB;

MPOTHO3UPOBATh PE3YJbTAThl BO3JCHCTBHS pa3IMYHBIX (PAKTOPOB HA HW3MCHCHHC
CKOPOCTU XUMHUYECKOU PeaKIuu;

MPOTHO3UPOBATh PE3yJbTaThl BO3JCHCTBUS pa3IUUHBIX (AKTOPOB Ha CMEIICHUC
XUMHYECKOTO PABHOBECHSL.

MPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS;
MPOrHO3UPOBAaTh  CIOCOOHOCTH  BEIISCTBA  NPOSBIATH  OKUCIMTEIBHBIC WA
BOCCTAHOBUTEJIBHBIE CBOWCTBA C YYETOM CTENEHEW OKUCIIEHUS JIEMEHTOB, BXOJALIUX B
€ro COCTaB;

BBUIBISITh CYLIECTBOBAHUE T'€HETUYECKOM B3aMMOCBSA3M MEX]IY BEIIECTBAMHU B PSAY:
MPOCTOE BEIIECTBO — OKCUJ — TUIPOKCHU]I — COJIb;

OpPraHu30BbIBATh, MPOBOJUTH YYEHUUYECKUE IMPOEKTHl 110 HCCIECAOBAHUIO CBOWCTB
BEILIECTB, UMEIOIIMX Ba)KHOE MPAKTUYECKOE 3HAUECHUE.

DopMBbI IPOMEKYTOYHONH M UTOTOBOM aTTeCcTAlUuM

[TpomMexyTodHast aTTecTanus MpoBOAUTCS B popme:

- TECTOB;
-KOHTPOJIbHBIX;

- CAaMOCTOATENBHBIX padoT;
- IPAKTUYCCKUX,

- TBOPUECKUX paboT.

VYuyarmuecss mpoxoaiT UTOTOBYIO artectanuio — B Bujae [ A (OI'3).
Pacnpenesienue yueOHBIX YacoB MO pa3jiejiaM NPOrpaMmbl

8 ki1acc
Ner/it I'nasa KonuuectBo KomnuuectBo KomuuectBo
4acoB KOHTPOJIBHBIX 1a00paTOPHBIX
pabot pabot
1 BBenenue 5 - 1
2 ATOMBI XUMHUYECKUX 11 1
JJIEMEHTOB
3 | IlpocTsle BemecTna. 5
4 CoenuHeHnsd XUMHUYECKUX 14 1 1
JJIEMEHTOB
5 | U3menenus, 13 1 1
MIPOUCXOISIIINE c
BELIECTBAMU
6 | PactBopenue. PactBOpHI. 20 1 3
Peakiimmn woHHOro obOMeHa
5 OKHUCIUTEILHO-
BOCCTAaHOBUTEIIHLHBIE




| peaKuuu |

9 knacc
Neri/it I'maBa KomnyectBo KomnuectBo KommuectBo
JacoB KOHTPOJIbHBIX 1a60paTOPHBIX
padoT pador
1 OO6mrast  XapakTepucTHKa 10 1
XHUMHYECKHUX 3JIEMEHTOB U
XHUMHYECKUX peaKIuid.
[lepuoanueckuii 3aKOH U
[lepuonnueckass cucrema
XHMHYECKUX  DJIECMCHTOB
J. 1. MenneneeBa
2 | Meramist 20 1 3
3 | Hemeraymisl 28 1 3
4 | O0OoOmeHHe 3HAHUH 1O 10 1
XUMHUH 33 KypC OCHOBHOM
mkonel. IloaroroBka k
roCyJ1apCTBEHHOM
HUTOTOBOU aTTecTaluu
(0I'9)
Conep:xanue nporpaMmmbl
Ne I'naBa TeMbl
n/n
8 kaacc
1 BBenenune XumMugd — Hayka O BEIIECTBaxX, WX CBOWCTBax H
Sq HpeBpameHme. HOHSITI/IC 0 XHMHYECKOM DJICEMCHTC U

(hopMax ero CymecTBOBaHUS: CBOOOIHBIX aTOMaX, IIPOCTHIX U
cloxHBIX BemiectBax. IIpeBpamienus BemectB. Ornnuue
XMMUYECKUX Peakuui oT Gu3nveckux siBaeHud. Poip xumun
B KHM3HH 4YenoBeka. Xemodumus u xemodobus. Kparkue
CBEJICHUA W3 WCTOPHH BO3HWKHOBEHHS M PA3BUTHA XUMHH.
[epuon anxumun. [lonsarue o purocopckoM KamHE. XUMHS
B XVI B. Pa3zButue xumuu Ha Pycu. Ponb oTeuecTBEHHBIX
YYEHBIX B CTAHOBJIEHUH XUMUYEeCKON Hayku — paboTel M. B.
JlomonocoBa, A. M. byrneposa, . W. Menneneena.
XuMudeckass CUMBOJIMKA. 3HAKM XMMHYECKHUX DJIEMEHTOB U
NPOMCXOXKICHUE WX Ha3BaHUH. XuMuueckue (OPMYIIBL
Wnnexcel u koadpduuuentsl. OTHOCHTENbHBIE aTOMHAas MU
MOJIEKYJISIpHasl Macchl. Pacuer MacCOBOM JJOJIM XUMHUUYECKOTO
aneMeHTa mo ¢opmyine BemiectBa. lleproandeckas cuctema
xumuueckux snemeHToB JI. M. MenzeneeBa, ee CTpyKTypa:
MaJtble ¥ OOJNbIINe TIEPUOIBI, TPYIIIBI ¥ TOATPYIIIHI (TTIaBHAs
u mnobounas). Ilepumoanueckas cucTeMa Kak CIIPaBOYHOE




mocodue IS TOJNYyYEHUS CBEIECHHH O XUMHYCCKHUX
DJIEMEHTAX.

ATOMBI XUMHYECKHX
JI€MEHTOB
114y

AToMmBI Kak (hopMa CyIIECTBOBaHUS XUMHUECKUX DIIEMEHTOB.
OcCHOBHBIE CBEeIEHHS O CTPOCHHH aToMOB. JloKa3aTeiabcTBa
CIIO)KHOCTH  cTpoeHmss aroMoB. OmbiTel  Pesepdopra.
[Inanerapnas Mozenb cTpoeHuss atoma. CocTaB aTOMHBIX
sep: TPOTOHBI M HEUTpoHBL. OTHOCHTENbHAs aTOMHAas
Macca. B3auMOCBS3b IOHATUH  «IIPOTOH», «HEUTPOHY,
«OTHOCUTENbHAs aTOMHas Macca». [I3MeHeHue umMcia
MIPOTOHOB B AJpe aroMa — 00pa30BaHHE HOBBIX XMMUYECKUX
3JIEMEHTOB. M3MeHeHue uyucina HEUTPOHOB B SpE aromMa —
oOpazoBanne  m30TonoB. COBpeMEHHOE  OmpenesieHHe
MOHATUS  «XMMHYECKHMH  anmeMeHT».  M3oTomel  Kak
Pa3HOBHIHOCTH aTOMOB OJIHOTO XHMHYECKOTO JJIEMEHTA.
Onexktponbl. CTpoeHHE JIIEKTPOHHBIX 000JO0YEK aToOMOB
XUMHUYECKUX 3neMeHToB Ne 1-20 mepuoanyeckoil CUCTEMBI
H. HN. Menneneesa. IloHsTue 0 3aBEpLIEHHOM U
HE3aBEpPIIEHHOM  JJICKTPOHHOM  cJ0o€  (IHEPreTHYecKOM
ypoBHe). [lepuoamueckass cucteMa XHMHYECKHX DJIEMEHTOB
. Y. MenneneeBa u cTpoeHHe aTOMOB: (PM3WYECKUI CMBICIT
MOPSZIKOBOIO HOMEpa 3JIEMEHTa, HOMepa TpyMIbl, HOMepa
nepuona. l3MeHeHue uMclIa 3JIEKTPOHOB HAa BHELIHEM
JJMIEKTPOHHOM YpPOBHE aromMa XHMHYECKOTO D3JeMEHTa —
o0pazoBaHHe TIOJOXKUTEIBHBIX W OTPHUIATEILHBIX HOHOB.
Nonpl, 00pa3oBaHHbIE aTOMaMH METAIOB M HEMETaJIOB.
[IpyuunHBl U3MEHEHUS! METAIUIMYECKMX M HEMETaJUIMYECKHUX
CBOWCTB B mepuoaax u rpymmnax. OOpazoBaHue OWHApHBIX
coequHennii. Ilowarme 00 woHHOM cBA3U. CXeMbI
00pazoBaHMs WOHHOW CBS3W. B3amMopeiicTBHe aToMOB
XAMHYECKUX DJIEMEHTOB-HEMETAIIOB MEXIy Cco0oi —
o0Opa3oBaHHE ABYXaTOMHBIX MOJIEKYJT TPOCTBIX BEIIECTB.
KoBaneHTHas HemossipHas XUMHUYECKasl CBA3b. DJIEKTPOHHbBIE
U CTpyKTypHble (opmynsl. B3anmMopeicTBue aToMoB
XUMHYECKUX DJIEMEHTOB-HEMETAIIOB MEXIy Cco0ol —
oOpazoBaHne  OMHAapHBIX  COCOUHEHHMH  HEMETaJUIOB.
DNEeKTpOOTPULATENbHOCTE.  [loHSTHE O  KOBajJeHTHOU
NOJSApHOM CBA3U. B3auMojeicTBHE aTOMOB XHMHYECKHX
JIIEMEHTOB-METANIOB ~ MEXAy co0oi — oOpa3oBaHue
METaJUIMYECKUX KpUCTAIIOB. [lOHATHE O METaIMYecKOn
CBSI3U.

IIpocTsie BemecTBa.
Su

[Tonoxenne MeETAIOB W HEMETANIOB B MEPUOAMYECKON
cucreMe xuMmuuyeckux odiaemeHtoB J[. . MeHnpaeneena.
Baxueiliimue mnpocThle BelECTBA — METAUIBL:  KEJe3o0,
QIIOMHUHWH, KalblUWH, MarHui, HaTpui, kamui. OOmme
(¢u3nYecKre CBOWCTBA METaUIOB. BakHEWIHWe MpoCThie
BEIIECTBA —  HEMETAUTBl, OOpa30BaHHBIE  aTOMaMH
KHCIIOpOZia, BOIOPOJa, a3oTa, cepwl, ¢ocdopa, yriepona.
CrnocoOHOCTh  aTOMOB ~ XHMHYECKHX  DJJIEMEHTOB K
00pa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB — aJIOTPOIIHS.
AmtoTpornHbie MOIUGUKAIIUU KUCIOpoa, ¢pocdopa u oJoBa.
Merainuyeckue M HEMETAIUIMYECKUE CBOMCTBA IPOCTHIX
BemecTB. OTHOCHTEIHLHOCTh JIEJICHUS MPOCTHIX BEMIECTB Ha
MeTaiibl U HemeTauibl. [loctosiHHas ABorajpo. KoaudyectBo
BemecTBa. Monb. MousipHass Macca. MoJsipHbIil  00beM
ra3o00pa3HbIX BellecTB. KpaTHble €IUHUIBI KOJIHYECTBA
BELIECTBA — MWUIMMOJb M KHWJIOMOJIb, MHUIMMOJISIpHAs U




KHUJIOMOJIApHas MaccChbl BC€IICCTBA, MI/I.HJII/IMOJISIPHHﬁ u
KHJIOMOJIIPHBI 00BEMBI Ta3000pa3HbBIX BemlecTB. PacueTs ¢
WCTION30BAaHUEM  TOHSATHH  «KOJHYECTBO  BEIECTBAY,
«MOJISIPHASI MACCay, «MOJISPHBIM 00BHEM Ta30B», IIOCTOSHHAS
ABoraapoy.

CoenyHeHNsI XUMHNYECKUX
3j1eMeHToB 144

Crenenp oxucnenus. OrmnpeneneHne CTETEHH OKHCICHHS
JJIEMEHTOB MO0  XWMHYECKOW  (opMyne  COeAMHEHHS.
CocraBnenne QopMya OWHApHBIX COEIMHEHHWH, OoOmMid
croco0d WX Ha3biBaHWsA. BHHapHBIE COCIUHCHUS: OKCHUJIBI,
xyopunbl, cynbhuasl u np. CocraBieHHe WX (HOPMYIL
[IpencraBurenn OKCHAOB: BOJA, YIJIEKUCIBIA Ta3 U
HeramieHas u3BecTb. [IpeacTaBuTenu JETy4yuX BOAOPOIHBIX
COCIMHEHUM: XJIOpOBOAOPOA U aMMuak. OcCHOBaHMS, HX
COCTaB W Ha3BaHHsA. PacTBOPHMOCTb OCHOBaHUIl B BOJE.
Tabnuua pacTBOPUMOCTH THIPOKCHIOB W COJed B BOJE.
[IpencraButenyu ImenodYeil: TUAPOKCHILI HATPHUSA, Kamusd M
kanbIys. [loHsTHE O Ka4eCTBEHHBIX peakiusax. HANKaTopHI.
W3MeHenne okpacku HWHAMKATOpPOB B IIEJOYHOM cpene.
Kucnorel, ux cocraB u HazBanus. Kinaccuukanus KUCIOT.
[IpencraBureny KHCIOT: CepHas, COJSHAas W a30THas.
H3menenmne okpacku HHIUKATOPOB B KUCIOTHOM cpene. Comun
KaKk MPOU3BOAHBIE KHCIOT U OCHOBaHMH. MX coctaB u
Ha3BaHus. PactBopumocts coneit B Bojae. IlpeacraBurenu
coyieli: xyopua Hatpus, kKapOoHaT u (ocdar KambIus.

AmopdHsbIe u KPUCTAJUTHYECKUE BEIIECTBA.
MexMoneKysipHbIe B3aUMOIEUCTBUA. Tuner
KPUCTAJUTMYECKUX pEeIIeToK: HOHHA, aToMHasl,

MOJICKYJISIpHasT M MeETaJUIMuecKas. 3aBUCHUMOCTh CBOWCTB
BEIIIECTB OT THIIOB KPHUCTAJUIMYECKUX pelIeToK. BemecTra
MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO CTPOCHHUS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  JJIsI  BEIIECTB  MOJIEKYJISIPHOTO
crpoeHus. UucTsle BemecTsa U cMmecH. lIpuMepsl KUIKUX,
TBEPABIX © Ta3000pa3HbIXx cMmeced. CBOHCTBA YHCTHIX
BelecTB U cMecei. MIx cocraB. MaccoBass U 00beMHAas J0JIU
KOMITOHEHTa cMecH. PacueTsl, CBI3aHHBIE C UCIOJIB30BaHUEM
TTOHATUS «JIOJIS.

N3menenus, npoucxoasiue
¢ BelecTBaMu
134g

[lonsitTue sBIeHMM Kak W3MEHEHHUH, MPOUCXOIAIIUX C
BEIIECTBaMU.  SIBIICHWS, CBS3aHHBIE C  H3MCHCHHEM
KPUCTaJUIMYECKOTO CTPOCHUS BEIIEeCTBA NP MTOCTOSIHHOM €TI0
cocraBe, — (uszndeckue sBieHus. Ou3nueckue SBICHUS B
XUMUHU: JUCTWUIALUA, KPUCTAJUIM3ALUs, BbIIAPUBAHUE U
BO3FOHKAa  BEIECTB, ICHTpU(yrupoBanue.  SBieHus,
CBA3aHHbIE C W3MEHEHMEM COCTaBa  BEIleCTBa,

XUMUYeCcKue peakiuu. [Ipu3HAKM M YCIOBHSI NPOTEKAHUS
XUMHUYECKUX  peakIuu. [Tonstue 00 9K30- u
SHJIOTEPMHUYECKHUX peaKkUusaxX. Peakunu ropeHust Kak YaCTHBIN
ciay4yall 3K30TEPMHUECKHX PEaKIuil, TMPOTEKAIOIUX C
BBIJIEJICHHNEM CBETa. 3aKOH COXPaHEHHWs MAacChl BEIIECTB.
XUMHYECKHE  ypaBHEHHWS.  3HAUYE€HWE  HWHICKCOB U
koapdurmenToB. CocTaBliecHHE YPaBHEHUH XUMHYECKUX
peakumii. PacueTsl Mo XMMHUYECKUM ypaBHEHUAM. PelieHue
3aJa4 Ha HAXOXKJIEHHE KOJMYECTBA BEIECTBA, MACCHI HIIH
o0beMa MPOAYKTa PEeaKIMK M0 KOJIMYECTBY BEIECTBa, Macce
i  o0beMy  HCXOIHOTO  BemiecTBa.  PacueTsl  C
WCIIOJIb30BAHUEM  MOHATUSA  «JIOJIs», KOIIa  HCXOIOHOE
BEIIECTBO JAaHO B BHUAE pacTBOpa C 3aJaHHOW MacCOBOM
JIOJICW  pacTBOPEHHOIO  BEIIECTBA  WJIM  COJAEPKHUT




ONpEACIICHHYIO [JIOJII0 TpumMmecedl. Peakuun paszinoxeHus.
[TonsiTue o0 ckopoctu xuMUYeckux peakuuil. Katanuzatopsl.
®epmentbl. Peakuuun coenuHenus. Karamutuueckue u
HEeKaTaJuTH4ecKue peakiuu. OOpatumble W HeOOpaTHMBbIC
peakuuu. Peakmum 3amemnieHus. DJICKTPOXUMUUYECKUN P
HalnpsOKeHUH  METauloB,  €ro  MCMOJIb30BaHUE — JJis
MPOTHO3UPOBAHNA BO3MOXKHOCTH TMPOTEKaHUs PpeaKuui
MEXIy MeTaulaMH M pacTBOpaMH KHCIOT. Peakuuu
BBITECHEHHUS! OJHUX METaUIOB U3 pPAcTBOPOB HX CoOJeH
IpyruUMu  MeTamiamMu.  Peaknum  oOmena.  Peakmmm
HEHTpanu3auy. YCIOBHs MPOTEKAaHUS peakiuid oOMeHa B
pacTBOpax A0 KOHIA.

Tunel XUMUYECKHX peakiuil (10 MPU3HAKY «YHCIO U COCTaB
HCXOJIHBIX BEIIECTB M TPOAYKTOB pEaKIMW») Ha IpHUMEpe
CBOWCTB BOJBL. Peakuusi pas3yioxeHus — 3JIEKTPOJU3 BOJBI.
Peaknum coeqHeHnsT — B3aUMOJCHCTBHE BOJBLI C OKCHIAMU
METAJJIOB U HeMeTaJlJIoB. [ToHsATHE «THApOKCHIBI». Peakiuu
3aMEIICHUS — B3aUMOJICHCTBHE BOJBI C INCJIOYHBIMM H
IIEIOYHO3EMEIbHBIMU  MeTajuiaMu. Peakiun oOMeHa (Ha
puUMepe TUApodn3a Ccyiabduma amoMuHHS W KapOmma
KaJIBIINsA).

PacrBopenue. PacTBOpHI.
Peaxumnn noHHOro ooMeHa u
OKHCJHUTEIbHO-
BOCCTAHOBHTEJIbHBIE
peakuun
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PactBopenue kak ¢usuko-xumuueckuii npouecc. [lonstue o
rugparax M Kpucramioruapartax. PactBopumocTts. Kpusbie
PacTBOPHMOCTH KaK MOJEIbh 3aBUCHMOCTH PacTBOPUMOCTH
TBEPABIX BEHIECTB OT TeMmmepaTypbl. HacwleHHbIe,
HEHACBHIIIEHHbIE W TIEPECHIICHHBIE pPacTBOPHl. 3HAuYEHUE
pacTBOpPOB AJI MPUPOABI M CEIBCKOTro Xo3sicTBa. [loHATHE
00 DJEKTPOIMTUYECKON JUCCOIMALUHA. OJEKTPOJIUTHl H
HEINIEKTPOIUTBL. MEXaHU3M JUCCOLMALMM SJIEKTPOIUTOB C
pa3IWYHBIM  THIIOM  XHMHYecKoM  cBsa3W.  CTeneHb
UIEKTPONUTHYECKON ancconmanun. CunbHble U cialble
JJIEKTPOJIUTEHI. OcHOBHbIE TIOJIOKEHUS TEOpUHN
UEKTPONUTHYECKON auccouuanvy. LoHHBIE ypaBHEHHS
peaknmii. YCIOBHS TPOTEKAHUS pEaKIUd OOMEHa MEXITy
ANEKTPOIUTAMHA JI0 KOHIIA B CBETE MOHHBIX IMPEICTABICHHUI.
Knaccudpukauuss moHOB M uX cBolcTBa. KuCIOTH, uHX
knaccupukanus. [luccoumanys KUCIOT M UX CBOWCTBAa B
CBETE TEOPUH 3JIEKTPOJIUTUUECKON JUCCOLIMALIMH.
MounekyispHble M HOHHBIE YPaBHEHMS DPEAKUUN KHCIIOT.
BsaumogeiictBre KHCIIOT c METaJIJTaMH.
DIIEKTPOXUMHUUYECKUH  psf HaIpsHDKEHUN METaJJIOB.
B3aumopneiictBue  KHCIOT € OKCHJAMU  METAJUIOB.

B3EH/IMOILCI710TBHC KHUCJIOT C OCHOBaHUSAMU — PCAKIUA
HeWTpanuzauu. B3auMojelHcTBUE KHUCIOT C  COJISIMHU.
Hcnons3oBanne TaOITUIIBI pacTBOPUMOCTH TUTST

XapaKTEPUCTUKU XUMHUYECKUX CBOUCTB KuCIOT. OCHOBaHMS,
ux kinaccudukanus. Jucconuanus OCHOBaHUH U UX CBOHCTBA
B CBETE TEOPHH DIJICKTPOJMTUYECKON  TUCCOIIMAIIHH.
BzanmopeiicTBe OCHOBAaHMM C KHCIIOTaMH, KHCJIOTHBIMU
OKCHIAMH n COJISIMH. Hcnonp3oBanue TaOJIHUIIBI
PacCTBOPUMOCTH JUIsl XapaKTEPUCTUKH XUMHYECKUX CBOWCTB
OCHOBaHMN. Pa3yiokeHHe HEpacTBOPUMBIX OCHOBAaHUMN IpU
HarpeBanuu. Cojiu, WX KilacCcU(pUKAUSA U JTUCCOIUAIIMS
pazIuYHbIX TUIOB coseid. CBOWCTBA coleil B CBETE TEOPHHU
BJIEKTPOIMTHYECKON aucconmanuu. B3aumojelicTBue cosei
C METaJylaMH, YCIOBHUS TMPOTEKAHUS OTHUX  PEaAKIIHA.
BzauMoneicTBue CcoJIe ¢ KHCIOTaMM, OCHOBAHMSIMU U




comsiMu. HMcrmonp3oBaHue TaOMWIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XMMHUYECKUX CBOMCTB coseil. O0oOImeHune
CBEICHMH 00 OKCHAax, MX KIacCU(PHUKALUU U XMMHUYECKUX
CBONMCTBax. lI'eHeTndeckue psabl METAUIOB M HEMETAIUIOB.
I'enerndeckas cBsI3b MEXJy KiIaccaMHd HEOPraHUYECKHUX
BemecTB.  OKHCIMTENBHO-BOCCTAHOBUTENIBHBIE — PEAKLIUU.
Oxucnurenb u BOCCTaHOBUTEIID, OKHCIICHUE "
BOCCTAaHOBJICHHE. Peakuun HMOHHOTO oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. CocTaBieHue
YpaBHEHUIl  OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX  pPEaKIUi
METOJIOM DJIEKTpOHHOTo OamaHca. CBOHCTBa MPOCTHIX

BEIIECTB — METAIJI0OB M HEMETAJIOB, KHUCJIOT U COJIEH B
CBETE npeICTaBICHUN 00 OKHCIIUTEIBHO-
BOCCTaHOBHUTEJBHBIX MPOIIECCaXx.

9kiace

Oo0mast xapakTepucTuKa
XHMHYECKHUX 3JIeMEHTOB U
XHMHYECKHX peaKkuuid.
Iepuoauyeckuii 3aK0H 1
Ilepuoauyeckas cucrema
XUMHUYECKHNX 3JIeMeHTOB 1.
HN. MenaeiaeeBa

(10 9)

XapakTepucTHKa d3JEMEHTa 10 €ro IOJIOKEHUIO B
Ilepuonnueckoil cucreMe XMMHUYECKMX 3jeMeHTOB [[. .
MenneneeBa. CBoOMCTBA OKCHIOB, KHCJIOT, OCHOBAaHWMH U
coJiell B CBETE€ TEOPHUM 3JIEKTPOIUTUYECKON TUCCOLMAINHU U
OKHUCIICHUA-BOCCTaHOBIECHHA. [loHATHE O  IEpPEXOIHBIX
3JIEMEHTaXx. AMOOTEpHOCTD. I'enernuecknit psn
mepexogHoro  ayneMeHTa. llepuomndeckwii  3aKOH U
Ilepuonnueckas cuctemMa XuUMHUYecKuX oanemeHToB J[. .
MenpeneeBa. XUMUUECKasi OpraHU3alysl KUBOU U HEXKUBOU
npupojibl. XUMHUYECKUN COCTaB siapa, MaHTUM W 3€MHOMU
KOpbl. XHMMHYECKHE DJIEMEHTbl B  KJIEeTKaX IKHUBBIX
opraam3MoB. Makpo- u MuKpo3neMeHThl. (000mmenne
CBEICHMH O XUMHYECKMX peakuuax. Kraccudpukanms
XUMHYECKUX PEaKIHI M0 Pa3TUYHbIM MPU3HAKAM: «UHUCIO U
COCTaB pearupyoummx ©  00pa3yroIuXcsi  BEIECTBY,
«TeTI0BO# 3((deKT», «HampaBlIeHHE», «KM3MEHEHHE CTeTIeHen
OKHCIIEHUSI ~ JJIEMEHTOB,  OOpa3yloIlUX  pearupyroume
BEIICCTBa», «(a3a», «HUCIOIb30BAHUE  KaTaIU3aTOpay.
IlonsiTue O ckKOpocTH XUMHYECKOW peakuuu. DakTopsl,
BIUAIOIINE  HAa  CKOPOCTb  XMMHMYECKHX  PEaKLHM.
KaranuzaTops! u xkaranu3. MHruOuTOpsl. AHTHOKCHIAHTHIL.

MeTaabl
(20 v)

[lonoxenne MeramnoB B Ilepuomuueckoil  cucreme
xuMuueckux 3iemMeHToB . . MenaeneeBa. Metaiuinueckas
KpUCTAJUIMYECKash PELICTKa W METAUIMYECKas XUMUYECKas
cBs3b. O0mMe usnyeckue croiictea MetawioB. CIUIaBbl, UX
CBOICTBa W 3HaY€HUE. XMMHUUYECKHUE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBHUTENICH, a TaKXe B CBETE€ HUX IOJOXECHUS B
DIEKTPOXUMHUYECKOM  PSAY  HANpsOKEHWH — METaJlioB.
Kopposus metamnoB u crioco6bl 60pe0bI ¢ Hell. MeTauibl B
npupope. OOmme cmocodbl ux momydeHus. OOmias
XapaKTEPUCTHKA IIEJOYHbIX METAIJIOB. MeTalbl B IPUPOAE.
OO0umme cnocoObl ux monydeHusi. CTpoeHHE aTOMOB.
[lenounble MeTaiibl — MPOCThIE BelllecTBa. BakHeiiue
COEIMHEHHUS IIEIIOYHBIX METANIOB — OKCH[IbI, THIAPOKCUABI
U comu (XJIOpHIbl, KapOOHATHI, CyIb(aThl, HUTPATHI), UX
CBOMCTBa U IPUMEHEHHE B HapOJHOM Xo3siicTBe. KanuiiHbie
ynoOpenns. OOmas xapakTepUCTUKA 3JIEMEHTOB TJIABHOM




noarpymmsl II rpynmnst.

Crpoenne aromoB. IllenoyHo3emenbHble METaUIBl —
IPOCTHIE BellleCTBa. Bakueime COCIMHEHUS
LIETIOYHO3EMEIbHBIX METAJUIOB — OKCH[bI, THIPOKCHIBI U
comu  (XJmopunbl, KapOOHATBl, HUTPATB,  CYIb(aTHI,
docharel), UX CBOWCTBA W TNPUMEHCHHE B HApPOIHOM
XO3SIUCTBE.

Anromunnit. CtpoeHue aroma, (QU3MUECKHE M XUMHUECKHE
CBOICcTBa TIpocToro BemecTBa. COETUHEHHS AIIOMHHUSA —
OKCHJ ¥ THAPOKCHUJ, UX aM(OTepHbII XapakTep. Baxkneime
comu  amiomMuHHs. llprMeHeHwe  amIOMHHUS H  €TO
coequnennid. Kenezo. CrpoeHue artoma, QuU3HYECKHE U
XMMHYECKHE CBOWCTBA MPOCTOTO BEIIecTBa. | eHeTHyeckue
psIBL Fe? u Fe" . BaxkHelmme comy xeie3a. SHAUCHHE
JKejle3a M €ro COeAMHEHHUIl UId NpPUpOABl M HApOAHOTO
XO03s1CTBA.

HemeTtanabl
(28 u)

OOmass  xapakTepUCTUKA HEMETa/UIOB:  IOJIOKCHUE B
Ilepuoauueckoid cucreme XuMuueckux siemeHToB J[. WM.
Menneneesa, 0COOCHHOCTH CTPOECHUS aTOMOB,
AIEKTPOOTPULIATCITLHOCTD (50) KaK Mepa
«HeMeTaimaHocTy, piaa D0. Kpucrammmueckoe crpoeHue
HEMETaNIOB  —  TPOCTHIX  BEMIECTB.  AJIIOTPOIHSL.
®usnyeckue CBOHCTBA HeMeTaIoB. OTHOCUTENBHOCTh
MOHATHM «MeTau» U «HeMeTau». Bonopon. llomoxenue
Bojopona B Ilepumommdeckoil  cucTeMe  XMMHYECKHX
snemenTtoB J[. WM. MennpeneeBa. CTpoeHue aroma u
MOJIEKYbl. DU3HUECKHE U XUMHUYECKHE CBOMCTBA BOJOPO/A,
ero moxydeHue u npumMeHeHne. Boma. CTpoeHHE MOJIEKYITBIL.
Bonoponnas xumuueckas cBs3b. DHU3MYECKHE CBOWCTBa
BOJABI. AHOMaJIMH CBOWCTB BOIBL. [ uapoduibHBIE U
runpooOHbIe BeliecTBa. XWUMHUYECKHE CBOWCTBA BOJBI.
Kpyrosopot Boxs! B mpupozae. Bogoouncrka. Aspanyns BOAbI.
BrertoBbIe (GUIBTPEL. MunepanbHbIe BOJIBIL.
JuctunnupoBanHas Boja, €€ IMOJYYCHHE U TMPUMEHEHUE.
OOmas xapakTepuCTHKa TajloreHoB. CTpOCHHE aTOMOB.
[IpocThie BemiecTBa U OCHOBHBIE COCAMHEHUSI TaJOT€HOB, UX
cBoiictBa. KpaTkue cBenenus o xyope, opome, dhrope u ome.
[IpumeHeHue rajaoreHoB U HUX COEIUHECHUNH B HApOAHOM
xo3siictBe. Cepa. CTpoeHHe aToMa, aJuIOTPOIHs, CBOMCTBA U
npuMeHeHne pomondeckoi cepsl. Okcunsl cepsl (IV) u (VI),
UX TIONy4YeHUE, CBOMCTBa U nmpuMeHeHue. CepHas KUCIOTa U
ee conmM, HuX TpPUMEHEHHEe B HApPOAHOM XO3SHCTBE.
[IpousBoacTBO cepHOM KHUCIOTHL. A30T. CTpoeHHE aToMa U
MOJICKYJIBI, CBOWCTBA IIPOCTOTO  BemecTBa. AMMHUAK,
CTpOEHHE, CBOWCTBa, monydeHne u mpuMeHeHue. Comu
aMMOHHUS, UX cBOMCTBa U npuMeHeHne. Oxcuel azota (II) u
(IV). AsorHas Kuciora, e¢ CBOWCTBA W TIpUMCHEHUE.
Hutpatel ® HUTpUTHL, mpoOJieMa UX COJCPKAHUSI B
CeJIbCKOXO3SIMCTBEHHONW TMPOAYKINH. A30THBIE YHOOpEeHUs.
®Doctop. CtpoeHne aToma, aJTIOTPONHS, CBOMCTBA OEJIOTO U




kpacHoro  ¢ocdopa, ux  npumeHeHue.  OCHOBHbIC
coemuHenns: okcua Gocdopa (V) um oprodochopHas
kucnora, Qocdarel. DochopHble yA0O0peHUs. YTiepon.
CtpoeHre aToma, aJIOTPOIHS, CBOWCTBA MOMM(HUKAIUH,
npumenenue. Oxcunbl yrinepona (II) u (IV), ux cpoiictBa u
npumenenue. KapOoHaThl: KambLUT, cola, IMOTall, HUX
3HaYeHWEe B TMPHPOJE W IKU3HU dYeloBeka. KpemHHIA.
Crtpoenne aroma, KpUCTAJUTMUECKHN KPEMHHUIA, €ro CBOMCTBA
n upumenenme. Oxcun kpemums (IV), ero mnpupomHbIe
pasHoBuAHOCTH. CHIMKATHl. 3HAYCHHE COENMHEHNIH KPEeMHHUS
B JKMBOW M HEeXHBOW mnpupojne. IloHsTMe O CHIMKaTHON
MTPOMBIIIUICHHOCTH.

[

O0o001IeHHe 3HAHMIA 110
XMMHH 32 KYPC OCHOBHOM
mkoJbl. [loaroroBka

K roCyJ1apCTBEHHOI
HTOrOBOH aTTEeCTALMH
('HA)

(10 9)

Ilepuoauueckuit 3akoH u  llepuoanueckas cucrtema
xumudeckux snemeHToB J. M. MenpeneeBa. dusnueckmii
CMBICJT TIOPSJIKOBOT'O HOMEpA AJIEMEHTa, HOMEPOB TIeproaa 1
rpynnbl. 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB AJIEMEHTOB U
UX COCNMHECHWUA B TEpPHOJAX M Tpymmax B CBETE
MIPEICTABIICHUN O CTPOSCHUM aTOMOB 3JIEMEHTOB. 3HAYCHHE
[Tepuonuueckoro 3akoHa. Buabl XuMHUECKHUX CBSI3EH U THUIIBI
KPUCTAUIMYECKUX PEMIETOK. B3amMOCBSI3b CTpOEHUS U
cBoiicTB BemecTB. Knaccudukamnus XuMHUIeCKUX Peakiuii 1mo
pPasTUYHBIM TpHU3HAKAM (YHCIIO W COCTaB PEArUPYIONMUX U
00pa3yronuxcs BEIeCTB; HAIMYHE TPaHHUILI pasfena das;
TEIUIOBOM 3(PPEKT; N3MEHEHHUE CTETICHEH OKUCIICHUS aTOMOB;
WCIIOJIb30BAaHUE KaTaW3aTopa; HAIPaBJICHUE IPOTEKAHWS).
CKOpOCTh XMMHYECKUX peakiuil U (haKTophl, BIUSIONNE Ha
Hee. OOpaTUMOCTh XUMHUYECKHMX pEaKIMid U CIOCOObI
CMELIEHUS] XUMUYECKOTo paBHOBecus. [IpocThie U CIOXKHBIE
BeulecTBa. MeTauibl M HEMETalUibl. ['€HeTHyecKue psabl
MeTajula, HeMeTala W TepexomHoro Meramwia. OKCHIbl U
TUAPOKCHUIBI (ocHOBaHUS, KHUCJIOTBHI, am(poTepHEIC
THUIPOKCHUIBI), coiu. X cocTaB, Knaccupukaius U oOIue
XUMUYECKUE CBOMCTBA B CBETE TEOPUU AIEKTPOIUTHUYECKOU
JINCCOIIMAITHH.

TemaTuveckoe IaHKPOBAHUE
Xumus. (24 B Heen10) 8 kiaace

Neni/n

OcHoBHOe coaep:kaHue 110
TeMam

KoanuyectBo | XapakTepucTuka 0CHOBHBIX BH/I0B

JieficTBHIl)

Beenenue (54)

4acoB AeITeJIbHOCTH Y4eHHKA (HA YPOBHe Y4eOHb!

IIpenmer xumun. | 1
BemectBa

CpaBHCHUC

[IpeBpamenus BelecTs. | 1
Ponp xumMuum B KU3HU

3HaTh OmpeIeNICHUs HOHATUH «aToM, «MOJIeKYJIa
«XUMUYECKUN DIIEMEHT», «BEIICCTBOY», «IPOCTOE BEIICCTBO)
«CIIOJ)KHOE BEIIECTBO», «CBOWMCTBA BemecTB». OmnncaHue

npeaMeToOB HU3y4YCHUs CCTCCTBCHHOHAYYHBI

JUCLUIUTAH, B TOM 4Hcie XUMuW. Kitaccudukamus BeIecTB T
cocTaBy (TpoCTble M CIOXHBIE). XapaKTEepUCTHKAa OCHOBHB

METOMOB ~ M3yYeHHs  €CTECTBEHHOHAYYHBIX  JMCITAILIH
1CJI0OBCKA Beenenne| pAHGERYKTANea u  BemecTBa; XUMHYECKOTO 3JIEMEHTa
1o TEeXHUKE
0€30IMacHOCTH.

[IpakTuueckass  Ne
«IIpuemsbl oOpaiieHust ¢
J1a00paTOPHBIM
000pyI0BaHUEM

1.



I

[dproany

egpasrecTenaniectea.  Onucanue  GopM  CymIecTBOBaHY

Xumuyeckue  (HOPMYIIBI.
OtHOCUTENIbHAs aTOMHAsl U
MOJIEKYJIIpHAsi MacChl

X

/

9]

nMugeck
[.1. Men

3Haku xuy

CMCHTOB

XUMITOGEHF ORYJIEMEHTOB; CBOWCTB  BEIECTB. BBITIOTHEHY
EFEERPCACTBEHHBIX HaAOIIOJICHHWI ¥ aHAIIN3 CBOWCTB BEIECTB
SIBICHUM, TPOUCXOIAIIMX C BEIIECTBAMHU, C COOJIOJICHHE
4%383%1[)( TexHuku  OezonacHocTH. OdopMicHHE  OTYET
BKIIIOYAIONIETO ONKCAaHWE HAONIOJNEHHSA, €ro pe3yibTaTo
BEIBOJIOB.  Mcrmonmp3oBaHME — (PH3HMYECKOTO  MOJEIHNPOBAHY
Onpe/esieHus] MOHATHIA «XUMHUYECKUE SIBICHUSY, «(DU3HUYCCKY
spieHUs». OOBACHEHHE CYNTHOCTH XWMHUYECKHX SIBICHUH |
TOYKH 3pEHUS AaTOMHO-MOJICKYJISIPHOTO  y4YCHHUS) W ¥
NPUHIIUIHAIBHOTO  OTAWYUS  OT  (DU3WYECKUX  SBIICHUI
XapakTepucThKa pOJIM XVMHHA B JKU3HH YEJOBEKa; pOI
OCHOBOIIOJIO)KHHKOB ~ OT€UeCTBEHHOH xumuu. (CocTaBieHr
CJIOKHOTO TUIaHa TekcTa. OmpeneneHnus MOHATHH «XUMHYECKH
3HAK, WJIH CHUMBOID, «K03()PUIMEHTB», «MHIEKCh». OmucaHy
TabmmuyHoil  Qopmbel  [lepmomudeckoit cHCTEMBI  XUMHYECKY
anemeHToB J[. . Menaeneea. Onucanue MOI0KEHUS DJIEMEH!
B tabmune JI. WM. MenneneeBa. OrmpeneneHus IOHSTY
«xumuueckas ¢Gopmyia», «OTHOCHUTENbHAs aToMHas Macca
«OTHOCHTENbHAs MOJIEKYIIApHAs Macca», «MaccoBas [0J
3JeMeHTa». BrluncieHre OTHOCUTENbHON MOJIEKYISIPHOM Macc
BEIIECTBA M MAacCCOBOM JOJIM XHUMHYECKOrO 3JIEMEHTa
COEIMHEHUAX

ATOMBI XUMHYECKHX 3JIeMeHTOB (11 yacoB)

OCHOBHBIE CBEIEHUI O
CTPOCHHH aTOMOB

3HaTh  ONpeAeNicHUs  MOHATUH  «IIPOTOH»,  «HEUTPOH
IEKTPOH», «XUMHUYECKUHA 3JIEMEHT», «MacCOBOE UHCIIO!
«m3orom». Omucanme cocraBa aToMoB diemMeHTOoB Ne 1—20

H3meHeHnsa B cocTaBe SAACp
aTOMOB XMMHYCCKHUX
351eMeHTOB. M30TOmEI

tabmue J[. WM. MenpeneeBa. [lonmydeHue  XMMHYECKO
MHQOPMALMH U3 PA3TUYHBIX UCTOYHUKOB OTpeneneHns MOHATH
«IEKTPOHHBIN CIIOI», «IHEPreTHYECKUI YPOBEHB;
CocraBneHue  CXeM  pacIpeieieHus  IEKTPOHOB I
JJIEKTPOHHBIM ~ CIIOSIM B JJIEKTPOHHOM 00OJIOYKE  aTOMC
OnpeneneHusi TMOHATHUH  «3JIEMEHTHI-METAJUIbD», «3JIEMEHTE

CtpoeHue  3JIEKTPOHHBIX
000JI04eK aTOMOB

HeMeTautb. OO0bsICHEHHE 3aKOHOMEPHOCTU N3MCHCHUA CBOMCT
XUMHUYCCKUX DJJIEMCHTOB B IICpUOJAAX U TIpynnax (FJ'IaBHL]
noz[rpynnax) HCpHO,I[H‘IeCKOfI CHUCTCMBI C TOYKU 3pCHHUA TCOPU

HN3meHeHue quciia
3JICKTPOHOB Ha BHCHIHEM
SHEPTCTUYICCKOM YPOBHE
aTOMOB XHUMHUYCCKUX
9JICMCHTOB

CTpOEHUSI aToMa. BBINOJIHEHUWE HEMOJIHOTO OJHOJIMHEHHOT
HETIOJIHOTO KOMILIEKCHOTO CPaBHEHMUS], IOJIHOTO OJHOJIUHENHOT
CpaBHEHHUS  CBOMCTB  aTOMOB  XMMHMYECKHX  DJIEMEHTO
HaxoJsLIUXCs B OJHOM TMEPUOAE WIM TIJIABHOM MOArPYMHL
[lepuonanueckoir cuctempl. CocTaBleHHE XapaKTEPUCTHK
XUMHUYECKUX JJIEMEHTOB M0 UX MOJIOKEHHUIO B llepumoanuecko

10

BzauMmonaelictBue  aToMOB
3JIEMEHTOB-HEMETAIIIOB
MeEXTy coO0M

cucteMe xuMmudeckux onemeHtoB J[. .  MeHneneeB
CocraBieHue Te3UCOB TeKcTa. OmpeaciieHUs MOHATHH «HOHHS
CBsI3b», «UOHBI». COCTaBIEHHE CXEM OOpa30BaHMS HOHHC
CBSI3M. Hcnons3oBanue 3HAKOBOT'O MOJICITUPOBAHU
OrmpeneneHne THITA XUMHYECKOW CBS3H 1O (OpMYJIe BEIIECTB

11-
12

KoBanenrtHas HIOJISIpHAS
XUMHYECKas CBA3b

IIpuBeneHue mpuUMEPOB  BEIIECTB C  HOHHOM  CBA3bE
XapakTepuCTHKa MEXaHW3Ma O0pa3oBaHUs HOHHOW CBS3I
VYcTaHOBNEHNE  NMPUYMHHO-CIEACTBEHHBIX  CBA3EH:  COCT:

13-
14

MeTtaninueckas
XUMHUYECKASA CBI3b

B€OICCTBA — THII XHUMHYCCKON CBS3H OnpeneneHI/Ie TIOHATY
«KOBAJICHTHAas HEMOJIApHasd CBs3b». CocraBieHue CX€
O6pa30BaHI/I$I KOBAaJICHTHOMH HCHOHHpHOﬁ XHUMHYECKOH CBS3]
Hcnons3oBaHne 3HAKOBOTO MOACINPOBAHUA. Onpez[eneHI/Ie THI

15

O0600611IEHE u
CHCTEMATH3AlMS  3HAHUU

XUMHYECKOW CBs3u 1o (opmyne BemiectBa .[lpuBeneny




no pasneny [ «ATombl
XUMHUYECKUX 3JIEMEHTOB)»

PUMEPOB BEUIECTB C KOBAJCHTHOW HEMOJSAPHONW CBS3bE
XapakTepuCTHKa MeXaHW3Ma 0Opa30BaHHs KOBAJICHTHOW CBSI3]
VYcTaHOBNEHNE  NMPUYUHHO-CIEACTBEHHBIX  CBA3EH:  COCT:

16

Kontponbhas pabora Ne 1
no pasueny [ «ATomsl
XUMHUYECKUX 3JIEMEHTOB)»

1 BEI[ECTBA — THUN XUMHUYECKOU cBsizum OnpeneicHus MOHSITH
«KOBAJICHTHASI TIOJIIPHASL CBS3BY, (AIEKTPOOTPULIATECIHLHOCTD!
«BaneHTHOCTh». CocTaBleHHe CXeM O0Opa30BaHHs KOBAJIEHTHO
MOJISIPHOM  XMMHUYECKOW cCBA3U. Mcmonb30oBaHHWE 3HAKOBOI
MozaenupoBanus. OmnpeneneHue TUMa XUMHUYECKOM CBSI3U T
¢dopmyne BemecTtBa. [lpuBeneHWe mNpPUMEPOB BEIIECTB
KOBAJICHTHOM IOJIAPHOM CBA3BIO. XapaKTEPUCTUKA MEXAHH3N
00pa3oBaHrs KOBAJCHTHOW CBSI3HM. Y CTAHOBJICHUEC TPUIMHH(
CJIEICTBEHHBIX CBSI3€U: COCTaB BELIECTBA — THI XHUMHUYECKO
ces3u. CocraBneHne ¢(oOpMyiabl OWHAPHBIX COEIUHEHHH T
BAJICHTHOCTH ¥ HAaXOXIEHHE BAJICHTHOCTH DJIEMEHTOB T
(dbopmyse OuHApHOTO coequHeHus. Vcnonb30BaHne PU3NICCKOT
MozaenupoBanus ~ OnpeneneHue  MOHATUS — «METAJUIMYECK?
cBs3b». (CocraBieHHe CcXeM O00pa3oBaHUS METaJTHYECKC
XUMHYECKOU CBsI3U. MCronb30BaHUE 3HAKOBOTO MOJEIUPOBAHU
Omnpe/ierieHue TUNIA XUMHUYECKOW CBSI3U 1O (popMylie BEIecTB
[IpuBeneHne mNpPUMEPOB BEIIECTB C METAUIMYECKON CBS3bK
XapakTepuCTHKa MEXaHW3Ma OOpa30oBaHUS METAJUTHUECKC
CBSI3U. Y CTaHOBJICHHE MPUUYUHHO-CICICTBEHHBIX CBSI3EH: COCT?
BEIIECTBA — THUI XUMHUYECKOM cBa3u. IlpencraBieHy
uHpOpMAIMK 110 TeMe «XUMHUYECKas CBs3b» B BHUJE Ta0JIHI
CXeM, OIOPHOTO KOHCIEKTa, B TOM YHCJIE C MPUMCHCHHE
cpencts UKT

IIpocTtbie BenecTBa (5 4acoB)

17

HpOCTBIe B€IICCTBA —
MCTaJJIbI

1 OHpCHCHeHI/IH IIOHSITUH «METAJIIIBI», «IIJIAaCTUYHOCTD:
«TEIJIONPOBOAHOCTE, (OIJICKTPOIIPOBOJHOCTH). Onucany
IIOJIOKECHHUA DJJICMCHTOB-MCTAIJIOB B Hepnozmqecxofxi CHUCTEN

18

IIpoctele  BemecrBa  —
HEMETAILIBI

1 xumuyeckux snementoB [l. M. MenneneeBa. Knaccuduxary
MPOCTHIX BEIIECTB Ha METAJUTBI U HEMETAJIbl. XapaKTePUCTHF
o0mMx  (U3NYECKHX  CBOWCTB  METAJUIOB. Y CTAaHOBJICHY

19

KoanuectBo BCIICCTBA

MIPUYUHHO-CIICICTBEHHBIX CBS3€H MEXIy CTPOCHHEM aTroMma
XUMHYECKOW  CBSI3pI0 B MPOCTBIX  BEIIECTBaX-MeTallIa
CaMocTosiITebHOE ~ HM3y4eHHE  CBOWCTB ~ METAUIOB  IIp

20

ModnsipHblii 00BEM I'a30B

1 CO6J'IIO,I[CHI/II/I nmpaBuJlI TCXHUKHU 6630HaCHOCTI/I, 0(1)OpMJ'IeHI/ﬁ
OT4CTAa, BKIIIOYAKOOICTO OIIMCAaHUC Ha6J'II-OI[eHI/I$I, €I

21

O0001enue u
cucTeMaTu3alus  3HaHWUM
no pazgeny II. «IIpocteie
BEILIECTBA

1 pe3yabTaToB, BBHIBOAOB. [lomyueHne XuMH4YecKoW HH(pOpMAIy
W3  pPa3NMYHBIX  HMCTOYHWUKOB  OmpeneneHus  MOHATY
«HEMETAJIIIB», «aJUIOTPONHUA», «AJUIOTPOIHBIE BHIOM3MEHEHU
wim  Momubukauuu». OnucaHHE TOJNOXKEHHUS 3IJIEMEHTO!
HeMeTauIoB B Ileproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTC
H. W. MenneneeBa. OrmpeneneHue  IPHUHAICKHOCT
HEOPraHWYECKHX BEIIECTB K OJHOMY M3 HM3yYEHHBIX KIJIACCO!
MeTalUIbl W HeMeTauibl. Jl0Ka3aTenbCTBO OTHOCUTEIBHOCT
JISJIEHUs] TPOCTHIX BEIIECTB Ha METaIbl W HEMETalll
VYcTaHOBNEHHE  MPUYMHHO-CIEACTBEHHBIX  CBS3€H  MEXKI
CTPOCHHEM aTOMa M XUMHYECKOH CBSA3BIO B IIPOCTHIX BEIIECTBA:
HemeTtayuiax .OOBsSCHEHHE MHOr000pasusi TPOCTHIX BEIIECT
TakuM (pakTopoM, Kak ajuorponus. CaMOCTOSTENbHOE H3YUeHY
CBOWCTB HEMETAUIOB MpPH COOJIOACHWM MpPaBWI TEXHHUK
OezomacHoCTH, OodopMIIEHHE OTYeTa, BKIIOYAIONIETO OIMCAHY
HAONIOZIEHNs, €ro  pe3yabTaToB, BBIBOJOB. BBINOIHEHY
cpaBHEeHHUs MO aHanoruu OmnpenencHHUs MOHATUN «KOJINYECTE
BEIIECTBA», «MOIbY, «IOCTOAHHAS ABOrajpo», «MOJIAPHE




Macca». Pemenwe 3amaud ¢ HCHOJB30BAaHMEM  IIOHSTH
«KOJIMYECTBO BELIECTBA», «MOJSIpHAas Macca», «IOCTOSHHE
ABoranpo» OmnpezneneHusi MOHATHIA «MOJSIPHBIA 00BEM Ta30B
«HOpMaJbHBIE YCIOBHUs». PelleHune 3amad ¢ HCIOJIb30BaHUE

MOHATUI  «KOJMYECTBO  BEIIECTBA», «MOJISIpHAs  Macca
«MOJIIpDHBIH ~ 00BEM  Ta30B»,  «IOCTOSHHAs  ABOTapo!
CocTaBieHHe  KOHCIEKTa  TeKcra  Pemenme — 3amay

HCIIOJIB30BAHUEM IOHATUH «KOJIMUYECTBO BEIIECTBA», «MOJISPHZ
Maccay, «MOJIIPHBIM O0BEM Ta30B», «IOCTOSIHHAs ABOTalpC
[lomyyenne  XxuMu4yeckod  HMHPOPMANMKA HW3  Pa3INYHB
ucrounukoB. [Ipeacrarnenne nadopmanuu mo teme «IIpocth
BEIIECTBa» B BUAE TAaONHUI], CXEM, OMOPHOI'O KOHCIEKTa, B TO
yycie ¢ npuMmenenuem cpeacts KT

CoeauHeHHs1 XUMUYECKUX j1eMeHTOoB (14 yacoB)

22 CreneHb OKHCIICHUSA 1 OnpenenieHus] MOHATHI «CTENCHb OKHMCICHUSY, «BAJICHTHOCTH)
CpaBHEHHE BAJICHTHOCTH M CTEMEHU OKUCIeHUs. OmnpeescHr
73 BaskHeH e KIaceel | 1 HOHSITHUS «OKCHJIB». Omnpenesenne NPUHA]ICKHOCT
GWHAPHBIX COETMHEHUH — HEOPraHWYEeCKUX BEIIECTB K KIACCY OKCHIOB MO (HopMyIt
OnpeieneHue BaJCHTHOCTH W CTEIICHH OKUCIICHHS DJIEMEHTOB
OKCHJIBI 51 JIeTy4une .
okcumax. OmnmcaHue CBOWCTB OTICHBHBIX —MPEICTABUTEIC
BOJIOPOJIHBIE COCUHEHUS 9
okcugoB. CocraBieHue GOpMya W Ha3BaHUH  OKCHJIC
[IpoBenenne HabmomeHWH (B TOM YHCIE OINOCPEIOBAHHBD
24 OcHoBaHust 1 CBOMCTB BEWIECTB M MPOUCXONSIIMX C HHUMHU SIBIECHUIA,
COOJIIOICHUEM TIpaBWJI TEXHUKU OE30IaCHOCTH; O(OpPMIICHE
25 1 Kyoragra ¢ onrcannem SKCIepUMEHTa, ero pe3yJibTaToOB U BBIBOJC
26- Comu 2 pI| OmnpeneneHus TTOHSITUH «OCHOBaHUS», «IIeJI0YN;
27 «Ka4eCTBCHHAs peaknus», «uHAuKartop». Kiaccudukany
78 Kprcramimieckue 1 OCHOBaHWI 1O pacTBOpUMOCTH B Bome. OmpeneneHr
NPUHAUICKHOCTH ~ HEOPraHMYECKHX  BEIIECTB K  KJTACC
pelIeTKH .
ocHOBaHWI O Qopmyne. OmnpeneneHre CTENEHU OKUCIICHF
29 A 1 JNIEMEHTOB B OCHOBaHHsX. OmHCaHWE CBOWCTB OTICIbHb
MopdHbIe 1 npezcraButeneld ocHoBanuii. Cocrarienre GopMynn W Ha3BaHH
KPUCTAIINIECKUE ocHoBaHui. HMcnonb3oBaHue TaOIUILI PACTBOPUMOCTH [
BCIICCTBA. OIPEJENCHUs]  PAaCTBOPUMOCTH  OCHOBAHMM. Y CTAaHOBIIEHY
Kpucrammueckue TeHETUYECKOM CBS3M MEXKIY OKCHJIOM M OCHOBaHHEM M Ha000PC
PEIIETKH. OnpenieneHus] TOHSATHH «KUCIOTBI», «KHCIOPOACOIEPKAIITK
KHCJIOTBI», «OCCKUCIOPOJIHBIE KUCIOTHI», «KUCIOTHAs Cpeia
30 UucThle BelecTsa 1 cMeck | 1 «IIeNIOYHAs  cpefia», «HeWTpambHas cpeaa», «mkana pH
Knaccudpukanuss KHCIOT 1O OCHOBHOCTH U COJCPIKAHMI
kucnopona. OmnpezieneHue MPHHAIICKHOCTH HEOPraHUYECKH
31- MaccoBas u o0beMHast 2 port pea pHma p
BEIIECTB K Kiaccy KHCIOT 1o Gopmyne. OmnpeenieHre CTereH
32 JIOJIM KOMIIOHEHTOB CMECH N
OKHCJICHHSI 3JIEMEHTOB B Kucimotax. OmnucaHue CBOICT
(pacTBopa) OTHeNbHBIX TpezcTaBuTeneld kucnor. CocraBneHue (Hopmyi
Ha3BaHMii KUCIOT. Vcronb3oBaHue TabIHIbI PACTBOPHUMOCTH 17
33 HpaKTI/I‘leCKaH pa60Ta Ne 1 oInpeneneHus pacTBOpUMOCTH KHCJIOT. YcTanosieHy
2. «lIpurotoBneHue TCHETHYCCKOM CBA3M MEXIYy OKCHIOM H THUAPOKCUIOM
pacTBopa caxapa ¢ HaoOopor.  IIpoBenenwe  HaOmogeHWi (B TOM  YHCI

3aJJaHHON MacCOBOM JI0JIeH
pPaCTBOPEHHOT'O BEIIECTBAY.

OHOCpe,I[OBaHHbIX) CBOMCTB BEIIECTB U MMPpOUCXOAAIINUX C HUM
SIBIICHUI C CO6J'HOI[GHI/ICM npaBuJlI TCXHUKHU 0€30IMaCHOCTI




34 O0001enne u
cucTeMaTu3alus  3HaHWUM
o paszaeiny I1I.
«CoeanHeHUsT XUMHYECKUX
3JIEMEHTOBY

35 KonTtponbHas pabora Ne 2

o pasneny I u II1.
«IIpocTthie BEIIIECTBA.
CoenuHeHnss XHUMHUUYECKUX
2JIEMEHTOBY

oopMmieHHe OT4YeTa C ONUCAHHWEM DOKCIEPHUMEHTa, eI
pe3ynbTaToB M BBIBOAOB. lccienoBaHue cpenbl pacTBOpa
MOMOIIBI0 HMHAWUKATOPOB. OJKCIEPUMEHTAIBHOE  Pa3InueHY
KHCJIOTBl M IIEJIOYM C TOMOIIbI0 MHAWKaTOpoB Ompenenexr
MOHATHUS «COIM». Onpenenenue MIPUHAJICKHOCT
HEOPraHWYEeCKUX BEIIECTB K Kiaccy coied mo Qopmyst
OnpeneneHue CTENEHH OKHUCICHHS 3JIEMEHTOB B COJISL
Onucanue CBOWCTB  OTACHBHBIX TpPEACTaBUTENEH  couiel
CocraBnenue ¢Qopmyn u HasBaHuH coned. lcnonp3oBaHy
TaOIUIBI PACTBOPUMOCTH [UISI OMPEAEICHHS PACTBOPUMOCT
conmeii.  IlpoBenemme  HaOmromeHuit (B TOM  YHCT
OIIOCPEIOBAHHBIX) CBOMCTB BEIIECTB M MPOMCXOAALIMX C HUM
apneHnil. Kmaccudukanus cioXKHBIX HEOPTaHHMUYECKHX BEIECT
10 COCTaBY Ha OKCHJIbI, OCHOBAHHSI, KUCJIOTHI U COJIM; OCHOBAaHU
KHCJIOTBl M COJM MO PACTBOPUMOCTH B BOJIE; KHUCIOTHI T
OCHOBHOCTU M COJICP)KAaHHIO KHCJIOpOJAa, C HCIOIb30BAHHUE
pasnnuHbBIX (GopM mpencTaBieHus knaccudukamuu. CpaBHEHY
OKCHJIOB, OCHOBaHMM, KUCJIOT U cojiel 1o coctaBy. OnpeneneHy
MPUHAJICKHOCTH HEOPraHWYEeCKUX BELIECTB K OJHOMY I
M3YYCHHBIX KJIACCOB coeaumHeHni mo dopmyne. OmpenencHy
BAJCHTHOCTH W CTENEHH OKHCJICHHS 3JIEMEHTOB B BEIECTBA.
OcymecTBieHHe MHAYKTHBHOTO M AECAYKTHBHOTO 00OOIICHH:
[lonydyenne  XxuMuueckod  WHPOPMAMH M3 Pa3IHYHb
ucrounukoB. [Ipencrasiaenne nundopmanmu mo teme «OCHOBHb
KJIacChl HEOPTaHWYeCKUX COSAMHEHWH» B BHJE TaOJHII, CXen
OMOPHOT'O KOHCIIEKTa, B TOM 4YHCJE€ C NPUMEHEHHEM CPEICT
UKT. Omnpenenenus TMOHITHH  «aMOp(HBIE  BEIIECTBA
«KPUCTAIJIMYECKHE BEIECTBA», «KPHUCTAIINYECKas peIIeTKa
«MOHHas KpUCTAJUTNYeCKast peuieTkay, «aTOMHZ
KPUCTAIMYECKAsl PELIETKA», «MOJEKYJIAPHAs KPUCTAIIIMYECKS
peleTkay, «MeTaJUIMYecKas  KpPUCTAIMYECKas  PelIeTKa
VYcTaHOBNEHNE  MPUYMHHO-CIEACTBEHHBIX  CBS3€H  MEXKI
CTPOGHMEM  aToMa, XHMHYECKOH  CBA3BI0O M THIIO
KPUCTAUIMYECKOM  PEIIETKHM  XHMHYECKHX  COCIMHEHU!
XapakTepucTHKa ATOMHBIX, MOJIEKYJISPHBIX, WOHHB
METAJUTMYECKUX KPUCTAUTMUECKUX PELIETOK; Cpellbl pacTBopa
nomompto mkansl pH. IlpuBenenwe mnpuMepoB BemiecTB

Pa3HBIMU THUIIAMU KPUCTAJUIMUECKOM pemerku. lIposeneny
HaOMro/IeHn!d (B TOM YHMCIIE OMOCPEIOBAHHBIX) CBOMCTB BEIECT
U IMPOUCXOMIIIMX C HHUMH SIBJICHUH C COOJIIOJICHHEM IIpaBH
TEXHUKA O€30MacHOCTH; O(OPMIICHHE OTYeTa C OITHCaHHUC
9KCIEPHUMEHTa, €ro pe3yjibTaTOB M BhIBOJOB. CocTaBieHHE F
OCHOBE TEKCTa TaOJHIIbL, B TOM YHCJIE C IPUMEHEHHEM CPEICT
UKT Omnpenenenns TOHATHH «CMECH», «MaccoBas 07
PacTBOPEHHOTO BEIIECTBAY», «OO0bEMHas JOJs BEIIeCTBA

cmecu».  [lpoBenenme  HaOmromeHudt (B TOM  YHCT
OIIOCPEIOBAHHBIX) CBOMCTB BEIIECTB M MPOMCXOAALIMX C HUM
SBIIEHUI C COONIO/IEHHEM TIpaBWI TEXHUKH O€30MacHOCT!
oopMmieHHe OT4YeTa C ONUCAHHWEM OKCIECPUMEHTa, eI
pe3y/lbTaTOB M BBIBOJOB. PerieHue 3amad c HCIOJIb30BaHHUE
MOHATHH «MaccoBasl JOJSI JIEMEHTa B BEIIECTBE», «MAaCCOBE
JIONIT ~ PacTBOPEHHOTO  BEIIECTBaY, «oObeMHast 107
ra3oo0pazHOro BemlecTBay» PerieHne 3ajad C UCIOJIb30BAHUE
HNOHATHH «MaccoBasl JOJS JIEMEHTa B BEIIECTBE», «MAaCCOBE
IOl ~ PAcTBOPEHHOIO  BEIIECTBA», «o0OBeMHast 7107
razoo0paszHoro BemiecTBa». llpenctaBnenne HHPOPMALUHU T
TeMe «CoelMHEHUs] XUMHYECKHUX DJIEMEHTOB» B BHUJE Ta0Jul




CXeM, OIOPHOTO KOHCIEKTa, B TOM YHCJIE C MPUMECHCHHE
cpeacts UKT

HN3menenusi, npoucxoasimue ¢ Bemecreamu (13 yacos)

36 Dusnyeckue ABICHUS B
XUMHHU

37 XUMHUYECKUE PeaKIuu

38 XUMHUYECKUE YpABHEHUS

39 PacyeTnl Mo XUMHYECKUM
YpaBHEHUSIM.

40- Peakuuu pasnoxenus

41

42 Peakmuu coeqnHeHust

43 Peaxinu 3amerntenns

44- Peakuuu ooMena

45

46 TUume XUMHYIECKUX
peakuil Ha mpuMepe
CBOMCTB BOJEI.
[Ipaktuyeckas pabora Ne
3. «I[Ipu3HaKK XUMUYECKUX
peaxkuuin»

47 0O00011eHnEe 1
cUCTEMAaTH3aIUs 3HAHUH
o pasneny IV.
«3meHeHus,
MIPOUCXO/ISIIINE
C BEILIECTBAMN

48 Konrponbnas padora Ne 3.

«3meHeHMs,
MIPOUCXOJISIIME C
BEIIIECTBAMI)

3HaTh OMpeAeNeHUs MOHATUN («TUCTHULSILINA, WIA MEePEeroHKa
CKPHUCTATU3ALHU», «BBITAPHUBAHUEY, «(DHUIIBTPOBAHUEN «BO3TOHK:
WM cyOnuManus», «OTCTauBaHHUE», «UEHTPPYTHPOBAHHE)
VYcTaHOBIEHHE  MPUYUMHHO-CIAEACTBEHHBIX  CBS3EH  MEX.
(U3NUECKIMH CBOMCTBAMH BEILECTB M CIIOCOOOM pa3iesicHY
cmeceit OmpeneneHuss MOHATHUH  «XUMHYECKas PEaKIMs
«PEAKINH TOPEHHUS, «9K30TEPMHUYECKUE peakuumn
«QHIOTEPMUYECKHE peakuuu». HaOnroneHne W OmHMCaHF
MIPU3HAKOB U YCIOBUM TEUYEHUS XUMHUYECKUX PEAKIMH, BBIBOJ
Ha OCHOBAaHWM aHamW3a HaONIONEHWH 3a OSKCIEPHUMEHTO
OnpeneneHusl TOHATHH «XHMHYECKas PpeakIusy), «Peaxiy
TOPEHUA», «IK30TEPMHUUYECKUE PEAKIHN», «3HIOTEPMHUECKY
peakuun». HaOmioneHne W omucaHWe NPU3HAKOB U YCIIOBH
TE€YCHHS XMMHUYECKUX PEaKIMH, BBIBOABI HA OCHOBAHWHU aHAJIM:
HaONIOJIeHUH 32 DSKCIEPUMEHTOM BBIOTHEHHE pacyeToB I
XUMHYECKAM YpaBHEHMSM Ha HaXOXJECHUE KOJIMYECTBA, MAcCC
win o0beMa NPOLYKTa peakUuH II0 KOJIMYECTBY, Macce Wl
00BbEMy HMCXOAHOTO BEIECTBA; C HCIIOJIB30BAHUEM TIOHSTY
«10J7I», KOIZla MCXOJHOE BELECTBO IAHO B BHUJAE PAacTBOpa
3aJlaHHOM MaccoBOM Jl0Jie pacTBOPEHHOIO BEIIECTBA WJ
CONIEP)KUT OTpeAeNeHHYI0 Joio npuMmecet  Ormpeneneny
MOHATUHN «peaxkun COETUHEHHAY, «KaTaTU3aTOPBL
«hepmenTsy. Knaccudukanust XUMAYECKUX PEaKLUi 110 YHCITY
COCTaBy HCXOOHBIX  BEMIECTB W  MPOAYKTOB  PEaKIH]
Habnronenne u omucaHue NPU3HAKOB M YCIOBHH TEUYEHV
XUMHYECKUX PEAKIWH, BBIBOJBl HAa OCHOBAaHUM AHAJMN:
HaOmroneHUi 3a sKcrmepuMeHTOM. COCTaBJICHHE Ha OCHOE
TEeKCTa CXEMbI, B TOM uucie ¢ npuMeHeHueMm cpejacts UK
OnpeneneHuss TOHATHM «peakUUU COEAMHEHUS», «PEeaKiy
passiOKEHHA»,  «OOpaTHMBIE  PEaKUuu»,  «HEOoOpaTHMb
peaknum», «KaTAINTHYECKHE pEeakIun», «HEKATaIUTHIECKY
peakuuny. Kinaccudukanuss XUMHUUECKUX PEaKUU MO YUCITY
COCTaBy HCXOJHBIX BEUIECTB W  NPOAYKTOB  peakiul
HaNpaBJICHUIO TPOTEKAHWSA PEaKIWH; YYaCTHIO KaTaln3aTop
Habmionenne u ommcanne TNPU3HAKOB W YCIOBUH TEUYECHY
XMMHYECKUX PEAKIHi, BHIBOJbl Ha OCHOBAaHUM AHAJMN:
HaOmoneHnid 3a  skcnepuMeHToM  OmpeneneHus IMOHSTH
«peaKkIyu  3aMEIIEeHUs», «pAd  aKTUBHOCTH  METaJIOB
Knaccudpukannss XUMHUECKMX peakIuid MO YHCIY H COCTAaE
UCXOOHBIX BEINECTB U HPOAYKTOB pPEAKUHH. (AKTHBHOCTI
METAJIOB AJIS OIpEAeNICHUs] BO3MOKHOCTH NPOTEKAHUS PEaKIy
MeXJy MeTalJlaMM W BOJHBIMH pPacTBOpaMH KHCIOT U COJIE]
HaGnronenne u omucaHue NPU3HAKOB M YCJIOBHH TEYEHV
XUMHUYECKHX pEeakluil, BBIBOABI HA OCHOBAaHWUU aHAIW
HaOmofeHnid 3a OKcrepuMeHToM  OmpeneneHus  MOHSTY
«peakuuu oOMeHay, «peaxun HelTpanuzauuu
Knaccudpukaunss XUMHUECKMX peakUUid MO YHCIY H COCTAE
WCXOJHBIX BEIIECTB M MPOAYKTOB peakuuu. Vcmomb30BaHy
TaONMHIBI PACTBOPUMOCTH JJISI  ONpPENENICHUS BO3MOXKHOCT
npoTeKaHust peakuuit oOmeHa. HaOmiomenne wu  onmcaHy
MIPU3HAKOB M YCIOBUM TEUEHUS XUMHUYECKHUX PEAKIHH, BBIBOJX
HAa OCHOBAaHWMHW aHalW3a HaAONIONEHWHA 3a OSKCIEPUMEHTO
Onpenenenue NMOHATHS «TUAPOIN3» Vcronp3oBaHHE 3HAKOBOI




MojenupoBanus. [lomyueHne xumu4eckoil uHpopManuu ¥
pasIn4HBIX UCTOYHUKOB. [IpencraBnenne nHGoOpMay MO TEV
«M3MeHeHus, MPOMCXOMSIINE C BEIECTBAMU» B BUAE TAOIMI
CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4YHUCIE C IPUMEHEHUE
cpenctB KT

PaCTBopeHne. PaCTBopbl. Peaknyuu HoHHOTO 00MeHa M OKHCJINTEIbHO-BOCCTAHOBHTEIbHEIE

pedxuuu (20 yacor)
49 PactBopenue. 1 3HaTh  ompeAeNieHWs TOHATHH  «pacTBOp»,  «THAPAT
PaCTBOpHMOCTL BEIIECCTB B CKPUCTAJUIOTHUAPATY, «HACBIICHHBIN pacTBOP», KHCHACBIIICHHB
BOJIE pacTBOp», «IEPECHIICHHBIA  PacTBOpP», «PACTBOPUMOCTD:
OmnpeneneHne pacTBOPHUMOCTH BEIIECTB C HCIIOJIIb30BAaHUE
350 DIeKTpOTHTHICCKas 1 KPUBBIX PaCTBOPUMOCTH. XapaKTEPUCTHKA PACTBOPECHHS C TOUK
3pEHUsT  ATOMHO-MOJIEKYJISIpHOTO  yueHus. Mcmonb3oBaHy
AUCCOTIHATIHA TaOIMIBI PACTBOPUMOCTH [UISL OTNPEACTICHHS PACTBOPUMOCT
BemiecTB B Boje. CocTaBieHHE HAa OCHOBE TEKCTa IpaHKOB,
51 OcHoBHbIC nonoxenns | 1 TOM uncie ¢ npumenennem cpeacts UKT OnpeseneHus moHsTY
TCOpHUH «IEKTPOIUTUYECKAS JIACCOLIUALIMSIY, «NEKTPOJIUTHL
ANEKTPOITUTUYECKOU GHEDJIEKTPOJIUThD).  BBIONHEHHE  MOMETOK,  BBIIMCOK
TUCCOLINAIIAN uuTupoBanust  Tekcra  OmpeneneHus  MOHSATHH — «CTEIeE
JIACCOTIHAIINN, «CUJIbHBIC SIEKTPOIUTHD, «cnabb
52 VOHHBIC ypaBHCHUS 1 AIEKTPOIUTHD», «KaTHUOHBLY, «aHHOHBDY, «KUCJOTBL
«OCHOBaHUS», «COMMW». Cocrapnenne YpaBHEHM
33. KHCIOThL, x| 2 ANEKTPOIUTHUECKON JUCCOLMALUU KHUCIIOT, OCHOBaHI/II:/:I U COJIe]
UnmiocTpauusa mnpuMepaMu OCHOBHBIX —MOJIOXKEHUH TeopH
54 KHaSCHq)HKaHHﬁ " 3JIEKTPOJIUTUYECKON JUCCOIMALIUN; T€HETUUECKOMN
CBOMCTBA B3aMMOCBS3M MEXIy BEIeCTBaMH (IIPOCTOE BEIIECTBO —OKCH
— THIOPOKCHJ —  coib). PasnuyeHne  KOMIIOHEHTC
55- OCHOBaHI/IH, ux | 2 nokazarenbcTB  OnpenencHue MOHSATUS «UOHHBIE PEaKLMK
36 Kiaccudukanus u CocraBieHue MOJEKYISIPHBIX, TIOJHBIX U COKPAIICHHBIX NOHHB!
CBOWCTBA YpaBHEHUI peakiuii ¢ ydacTHeM 3JeKTposinToB. HabmoneHue
ONMCaHUE PEeaKUHNi MEXKIY ANEKTPOIUTA
57- OKcubl, ux | 2 MU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POTHOTO) SI3bIKA
KnaccHbUKAIHS - SI3bIKa XUMUH(TE3UCOB, apTyMEHTOB M (OPMBI Z10Ka3aTeNbCTB;
58 CBOMCTBA CocTaBlieHHUE XapaKTEPUCTHKH OOIIMX XUMHYECKHUX CBOKCT
KHUCJIOT C NO3UUUN TEOPUM 3JIEKTPOIUTHUYECKONW AMCCOLUALM]
CocraBieHue MOJEKYISIPHBIX, TOJHBIX ¥ COKPAIICHHBIX NOHHB!
59 COHHL ux Kraccugukanus | 1 YpaBHEHHUH peakiuii ¢ yuacTUEM KHUCIIOT.
1 CBOMCTBA. HaOnroneHre W ONMCaHHWE PEAKIUA € yYacTHEM KHCIIOT
MTOMOIIIEI0  €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3BIKA
60 IIpakTrueckas pabora Ne 4. 1 SI3BIKA XUMUH.
«YcnoBust [IpoBeneHue OMBITOB, NOATBEPKIAIOIINX XUMHUUECKUE CBOICTE
MpOTCKAHMS XUMHUICCKUX KHCJIOT, C COOJNIOZIEHHEM TPaBUJI TEXHUKH O€30MaCHOCT
PCAKIHIH MENKILY pacTBOpaMi OrmpenencHue TIOHATHS «OCHOBaHUS». CocraBneHr
SICKIPOIHTOR XapaKTepUCTHKH OOLIMX XUMHYECKUX CBOMCTB  (1enmoyei
HEPaCTBOPUMBIX OCHOBAHMIA) c MO3UITUI TEeOopy
ANEKTPOIUTHIECKON JUCCOLIMALIMH. CocraBneHr
61 I'enernyeckas CBsA3b MEXAY 1
KITACCAMI BELIECTE MOJIEKYJISIPHBIX, TOJHBIX W COKPAICHHBIX HMOHHBIX YPaBHEHHU
peakuii ¢ ydactueM OCHOBaHWiA. HalOmioneHwe u omucaHy
60- o — 5 peaknuii OCHOBAHHM C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO W]
BOCCTAHOBHTE/TEHES POAKIHH PONHOTO) S3bIKA W SI3BIKA XUMUH. vaOBeJJ;eHI/Ie OMBITO
63 MOATBEPKAAOIINX XUMHUYECKHE CBOICTBA OCHOBAaHUH,
64 TIpaxtiracoxan pabora Ne 1 coOJFOIeHneM TIpaBWJI TEeXHHUKH Oe3omacHocTH. CoCTaBIIeHY

5. «CBOMCTBa KUCIOT
OCHOBaHHI, OKCHJIOB B
coseity

IOKJIaJa TO TeMe, OmpeaeleHHoW yuuteneMm OmnpeaeneHy
MOHATUH «HECOJICOOPa3yIOIIUEe OKCHJIbD», «COJICOOpa3yIOIIy
OKCHJIBI», «OCHOBHBIC OKCHJIBI», «KHCJIOTHBIE  OKCHJIBL
CocTaBiieHHEe XapakTepUCTHKH OOIMIMX XWUMHYECKHX CBOCT




65

O000enue u
cUCTeMaTu3allis 3HaHU!
1o pazueny V

66

Kontponbhas padora Ne 4.
«Peakmuu moHHOrO0 OOMEHa
U OKUCJIUTCIIbHO-
BOCCTaHOBUTEIIBHBIC
peaKIum»

67

[Ipaktuyeckas pabora Ne 6
«Pemenne
IKCIIEPUMEHTATBHBIX
3a71a4»

68

HToroBoe moBTOpeHME 110
Kypcy XuMus 8 Kiiacc

coJIe00pa3yIoUX OKCUIOB (KHCIOTHBIX M OCHOBHBIX) C TIO3UIIH
TEOPHH JIEKTPOIUTUIECKON AUCCO

ruanud. CocTaBIeHHE MOJICKYNISPHBIX, MOJHBIX U COKPAIICHHD!
MOHHBIX ypaBHEHHH peakiuii ¢ yuactueM okcunoB. Halmroneny
U OINHCaHWE peakIUil OKCHUIOB C IIOMOILIBIO €CTECTBEHHOI
(pycckoro WiaM pOAHOro) si3bIKa M si3blka XuMuM lIpoBeneH:
OIBITOB, IOATBEPKAAIOIIM XUMHYECKHE CBOMICTBA OKCHIIOB,
COOJIIOJICHNEM TpaBWI TEXHUKH Oe3omacHocTh. OrmpeneneHy
MOHATUN «CPETHHE COJINY», KKHUCIBIE COJM», «OCHOBHBIE COJM
CocTaBiieHHEe XapaKTEPUCTHKH OOIMIMX XHUMHYECKHX CBOJCT
COJIEH C TO3ULMUM TEOPHH AIIEKTPOIUTHUECKON AMCCOLMALIM]
CocTaBiieHHE MOJIEKYJISPHBIX, TOJTHBIX U COKPALICHHBIX HOHHB!
ypaBHEHU# peakuuid ¢ ywactueM coneil. HaOmoneHue
OMHCaHUE PeaKUUi CoJiel ¢ MOMOIIBIO €CTECTBEHHOTO (PYCCKOT
WIM POAHOTO) S3bIKa W sI3blka XUMHHU. [IpoBeneHue OIBITO!
MNOATBEP)KIAMOIIMX  XUMHUYECKHE  CBOMCTBA  COJCH,
COOIOIEeHNEM TIPAaBHJI TEXHHUKH Oe3omacHOCTH. OmnpenereHr
MOHATUS «reHeTnueckuil pan CocTaBieHHE MOJEKYISPHBL
MOJIHBIX M COKPALIEHHBIX HOHHBIX YypaBHEHWM peakuuit
ygactueM djekTpoiauToB. CocTaBlieHHE YypaBHEHUU peakIlui
COOTBETCTBYIOIINX MOCIIeI0BATENIEHOCTH («emouke)
MIPEBpAIIEHNI HEOPraHMYECKHX BEIIECTB Pa3IM4YHBIX KJacco
BremmonHeHne  mpsAMOro  HMHAYKTUBHOIO — JTOKa3aTEINbCTE
[onydenne  XuMHYECKOW  WHPOpPMAMH W3  Pa3IHYHb
ucrounukoB.  [IpencraBienwe  wHQOpMamMu MO TEM
«PactBopenue. PactBopel. CBOHCTBa pacTBOPOB JIEKTPOIHUTOE
B Buae TaljiMil, CXeM, OMNOPHOIO KOHCIIEKTa, B TOM YHCIIE
npumenenneM  cpeacts MKT  OmpeneneHus — MOHATY
«OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUN», «OKUCIUTENb)
«BOCCTaHOBUTEIbY, «OKHUCIICHHUE», «BOCCTAaHOBJICHHUE
Kiaccndukammss ~ XUMHUYECKHX ~ peakIMid 1Mo  IpHU3HAK
«M3MEHEHHE CTeNeHeW OKHCIEHMs 3yIeMeHTOB». OmnperneneHy
OKHUCIIUTENS U BOCCTAHOBUTENS, OKHCIEHHUS M BOCCTaHOBIICHU
Ucnons3zoBanme 3HaKoBoro wmojenupoBaHusi CocraBieHr
ypaBHEHUI OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIu]
UCIIOJNIB3YSI METO JIEKTPOHHOrO OajaHca.

OmnpeneneHue OKHCIUTENS M BOCCTAHOBUTENS, OKHCIECHUS
BoccTanoBieHnst OOpalieHre ¢ J1adopaTOpHBIM 000PYIOBaHUE
W HarpeBaTeNbHbIMM MPHUOOpPaMH B COOTBETCTBHUHU C IPaBHUIIaM
TEeXHUKH Oe3omacHocTH. Pacrio3HaBaHNEe HEKOTOPHIX aHHOHOB
KaTHoHOB. HaOirfoneHne CBOWCTB BEIECTB M MPOMCXOISITHX
HUMH sBieHu. OnucaHne XUMHUYECKOIo 3KCIEepHUMEHTa
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POAHOIO) SI3BbIKA
A3bIKa XuMHH. DOpMyIMpPOBaHHE BBIBOJOB II0 pE3YNbTaTa
MIPOBEACHHOTO DKCIIEPUMEHT

TemaTuveckoe MIIAHMPOBAHUE

Xumus. (24 B Heen10) 9 kiaace

Neni/nm

OcHoBHOE coaepkaHueE 1Mo

TeMaM

KoauuecTBo XapaKTepHCTI/IKa OCHOBHbBIX BHU0B

4yacos AesITeJIbHOCTH Y4eHHKA (HA YPOBHe

Y4eOHBIX J1eiicTBHI)




Ooman XAPAKTEePUCTUKA XUMHUYECKHUX 3JIEMEHTOB U XUMHNYECCKUX peaxunﬁ. Hepnozmtlecxnﬁ 3aKOH H

nepuoauyveckasi cucreMa xXuMn4ieckux 3jieMeHToB .. MeHnesieeBa

(10 YACOB)

1 XapakTepucTuka 1 XapakTepucTUKa XUMUYECKUX 3JIEMEHTOB
XUMHUUYECKOTO dJIEMEHTAa Ha 1*3_1"0 IEPUOTAOB IO HX IIOJIOXKCHUIO B
OCHOBAHHH €T0 MOJI0KEHMUS [lepuonuueckoit cucremMe XHUMHUYECKUX
B [Teproandeckoii cucteme 3JIEMEHTOB I. 5 u. Menneneena;
J1. M. Menzieneesa XMUMHYECKUX  CBOMCTB  aM(OTEpHBIX

OKCHJIOB M THIPOKCHJIOB.
- CocTtaBneHre MOJEKYJISPHBIX, MOIHBIX U

2 CBOHCTBaVOKCH'HOBj KHCIIOT, 1 COKpAalleHHBIX  HOHHBIX  YpaBHEHUH

OCHOBAaHUM U COJIEH B CBETE peaxuuii Onpezernenue HOHSTHS
TEOPHU DJICKTPOIUTHICCKOH «ampoTepHbIe COCIMHEHUS.
JUCCOLMAlU U OKUCIICHU - HabGmonenne w  ommcanne — peakuuit
BOCCTAHOBJICHUS. BBOIHBIN MEXIy  BEIIECTBAMH C  IIOMOIIbIO
I/IHCTpYKTa)K 10 T/6 €CTECTBECHHOI'O (pYCCKOFO 50050 pO,I[HOFO)

si3plKa W fA3bIKa XuUMUHW. [IpoBenmeHue

3 AM(OTEpHBIE OKCHBI 1 1 OTIBITOB, TOJTBEPKAAIONINX XUMHUYECKHE

cBoiicTBa  aM(OTEpPHBIX OKCHAOB U
THAPOKCHIIEL THIPOKCH/IOB Omnpenenenne BHJIOB
KJIACCU(DUKAIINH: €CTECTBEHHOU 1
4-5 [Tepuoanueckuit 2 UCKYCCTBEHHOI. BBINONHEHHE MNPSMOro
3akoH ®  Ilepuogmyeckast JETYKTUBHOTO JIOKAa3aTeIbCTBA.
Co3gagpe MOZENEH C  BBIIEJICHUEM
CucreMma
CYIIECTBEHHBIX XapaKTEPUCTHUK 00BEKTa U
A. W. Menneneesa B cBete [PEJICTABIEHUEM UX B IPOCTPAHCTBEHHO-
YYEHUs O CTPOEHUU aTtoMa rpaduyeckoi 130 051 3HAKOBO-
CUMBOJIHYECKON popme. XapaKTepUCTHKA
6 XuMudecKas opraHu3alis 1 pPOJTM XUMUYECKHUX DIIEMEHTOB B JKUBOW H
Ny B HEXHUBOU IIPUPOJE. CocTraBnenue
KUBOM I HEXKUBOU IPUPO/BL aHHOTAIMH K TeKcTy. OnpeneneHue 1enu
y4eOHON JESTETHbHOCTH C  IOMOIIBIO
y4uTeNnd W CaMOCTOSTENBHO, IIOMCK
CPEICTB €€ OCYIIECTBJICHUS IO IUIaHy,
CBEpSAsl CBOM JCWCTBUS C IENBI0O H TPH
HEOOXOTUMOCTH HCIPaBIsisi OLIMOKK ¢
[IOMOIIIBIO YYUTEN M CaMOCTOSITEIHHO
OnpeneneHuss NOHATHM — «XHUMHYECKAs
7 XuMudecKast OpraHu3ams 1 peaKmus»,  «PeaKuh  COEAHMHEHUS»,
. . «peaKIUU  Pa3JOKCHHUS»,  «PEAKIUU
JKUBOU U HEXXUBOM MPUPOJIBI
oOMeHa», «peaKkuuu 3aMEIICHHS,
«peaxiun HeHTpanu3anuny,
8 Knaccudukanms 1 «IK30TEPMUYECKHE peaKIum,
XUMHUUYECKUX peaKHI/Iﬁ 10 OHAOTCPMHYCCKUC pcakuuun»,
PA3ITHIHBIM OCHOBAHHSM «00paTUMBIE pEaKIun», «HeoOpaTHUMbIe
peaxnumy, «OKHCJIHTEIHHO-
BOCCTaHOBHTEJIbHBIE peaxiumny,

9 Honsitue o ckopocTr 1 «TOMOTEHHBIC PEAKI[HN», «TETEPOTCHHBIC

XUMHYECKON peaKinuu peakum», «KaTaJUTHYeCKHe pPEeaKIun,
«HEKaTaJIUTUYECKUE peaxuumny,
10 O6o6uieHue 1 1 «TEIIOBON sdppext XUMHUYECKOM

cUCTEeMAaTH3aIusI 3HaHUHN
KonTpoasnas padoraNel
no teMe «BBeneHnue»

peakunn». XapakTEpUCTUKA XUMHYECKHUX
peaknmmii 10 pasIUYHBIM  IPHU3HAKAM.
CocTaBineHUE MOJNEKYJSPHBIX, MOJHBIX U

COKpAIl[CHHBIX ~ WOHHBIX  YpaBHCHHH
peakmmii. OmpeaelieHne OKUCIUTENS U
BOCCTaHOBHTEJIS, OKHUCJICHUS u




BOCCTaHOBIICHHSI. Habnronenue "
OIMCAHNE PEAKIIUN MEXy BEIECTBAMU C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH
poaHoro) s3bika. OmpeneneHue MOHSATHUS
«CKOPOCTh XUMHYECKOH peaKkuum».
OOBsiCHEHHE C MPHUBEACHUEM MPUMEPOB
BIMSIHUSL ~ HEKOTOPHIX  (PaKTOpOB  Ha
CKOPOCTb XUMHUYECKUX peaxiuii.
Habnronenne w  ommcanue  peakuui
MEXJy  BelleCTBAMH C  TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO)
si3plKa W fA3bIKa XuUMUHW. lIpoBenmeHue
OTBITOB, TIOJTBEPIKAAIONINX 3aBUCUMOCTD
CKOPOCTH XHMHUYECKOH peakuud  OT
pasnmuuHbIX  QakropoB  OmnpeaencHue
MOHATHSI «Katanuzaropy. HabmoneHue u
OIMCAHNE PEaKIUN MEXy BEIECTBAMU C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
pOIHOTO) sI3pIKA W S3bIKA  XUMHH.
[IpoBeneHre OMBITOB, MOATBEPKAAIOIINX
BIMSIHUE KaTajJM3aTOpPOB HA CKOPOCTb
XUMUYECKOH PEaKIH.

Tema 1. MeTassl (204.)

11

[Tonoxenue
3JIEMEHTOB-METAJJIOB B
Ilepuonnueckoi cucreme
J. 1. MenneneeBa u
0COOEHHOCTH CTPOCHHS UX
aTOMOB.

1

12

dusnueckue cBoiicTBa
METAJIJIOB

13

CrutaBbl

14

XUMHYECKHE CBOMCTBA
METAJUIOB

15

B3anMmonelictBue aToMOB
3JIEMEHTOB-HEMETAIIIOB
MEXIy co00i

16

Mertamisl B mpupoze. Obmue
CIIOCOOBI UX
TIOJTyYCHUS

17

Pemenne pacueTHbIX 3a1a4 C
HOHSATHEM MACCO8asi OO
8b1X00a NPOOYKMa

18

[Tonsitue o Koppo3uu
METAJIJIOB

19

[llenouHble MeTaILIBL: 00IIIast
XapaKTEPUCTUKA

20

CoenuHeHUs METOYHBIX

Boruncnenus mo xumMuueckuM (Gopmyiiam
Y ypaBHEHHSIM peaKIiii, MPOTEKAIOUINX C
y4acTHEeM METaJIOB M WX COEIWHEHHIA.
[TonGop (c MOMOIIBIO YUUTENIS) CIOBAPEH,
SHITUKJIOTIC/TUH, CIIPaBOYHUKOB,
DIIEKTPOHHBIX JIACKOB 51 B110)% 0704
BbrunciaeHus Mo XMMHUYECKUM (hopMysiaMm
Y ypaBHEHUSIM PEaKIUi, MPOTEKAIOUINX C
y4acTHEM METAJIOB U WX COCIUHEHHIA.
OHpeZ[eHeHI/Ie IIOHATHUA METAJIIbD».
Cocrasnenue XapaKTePUCTUKU
XUMHYECKUX DIIEMEHTOB-METAJUIOB TI0 HX
nojoxeHuto B Ilepuogmyeckoi cucreme
XUMHUYECKUX AJIEMEHTOB . n.
MenpenceBa. XapakTepHCTUKA CTPOCHUS
U o0muX (PU3MIECKUX CBOMCTB IPOCTHIX

BEILIECTB METAJUIOB. OObsicHeHne
3aBHCHMOCTHU CBOKMCTB (WM MPEICKa3aHUE
CBOCTB) XAMHYECKUX 2JIEMEHTOB
MECTAJJIOB oT ITIOJIOXKCHUA B

[Teprnonuueckoit cucTeMe XHMHYECKHX
3JIEMEHTOB

H. HW. MeungeneeBa. YcTaHOBIICHHE
MIPUYMHHO-CJICICTBEHHBIX CBA3EH MEXITY
CTPOCHHEM aTOMa, XUMHUYECKOH CBS3bIO,
THIIOM KPUCTAJUTHIECKOM pEIIeTKH
METAJIJIOB M UX COENMHEHMH, X OOIIMMU
(bm3nYecKMH CBOMCTBaMU

OrnpeneneHue MOHATUSA «PsJ AKTUBHOCTH
METaJUIOBY. XapakTepucTuka
XUMHUYCCKHX CBOWMCTB TPOCTBIX BEIIECTB




MCTAJIJIOB

21

[llenouno3eMenbHEBIC
METaJUIbl: 00Iast
XapaKTEPUCTHKA

22

CoennHenus
[IEJIOYHO3EMENBHBIX METAJIOB

23

ATIOMUHUI — IEPEXOIHBIN
asieMeHT. dusznueckue u
XUMHYECKHE CBOMCTBA
amomunus. [Tonyyenue u
MpUMEHEHNE aTIOMUHHUS

24

CoeuHEHUS aTIOMAHUS —
OKCHJI U THIIPOKCH]I, X
aM(OTEepHBIN XapakTep.

25

Kenezo — anement VIII
rpynmbl TOOOYHOM
noArpytisl. PU3nYecKue u
XUMHYECKHUE CBOMCTBA XKeJjie3a.
HaxoxaeHue B npupoJie

26

Coenmunenus xenesa +2,+3 ux
Ka4eCTBEHHOE OIpe/ICIICHHE.
[enetnyeckue paasl Fe Zu
Fe +3

27

O000111eHrEe 3HAHUI 110 TEME
«MeTanibl»

28

IMpakTnueckas padora Nel

OcyniecTBICHUE LETTOYKHU
XMMHYECKUX MPEBPALLCHUI

29

IpakTnueckasi padora Ne2
ITonyuenue u cBolicTBa
COEIMHEHHI METAJIJIOB
IIpakTHyeckas pabdora Ne3
Pelenue sxcriepuMeHTanbHbIX

3a/1a4 Ha pacro3HaBaHUE U
MOJTyYE€HHE COCTMHEHUI
MeTtaniaoBl

30

KonTpoasnas padora Ne2
o TeMe «MeTaJuibD)

MeTauioB.  OOBsSICHEHHE  3aBUCHMOCTH
CBOWCTB (WM TIpelcKa3aHHE CBOWCTB)
XUMUYECKUX  AJIEMEHTOB-METAIOB  OT
nonoxeHust B Ilepuonnueckoil cucreme
XUMHUYECKUX AJIEMEHTOB . n.
Menpeneena. CocraBneHue
MOJIEKYJISIDHBIX ~ YpaBHEHUH  peakiui,
XapaKTepU3YIOLUINX XUMHUECKHE CBOMCTBA
METaJUIOB u nx COETMHEHUI:
JJEKTPOHHBIX  YPAaBHEHUI  IPOLIECCOB
OKHCIIEHUS-BOCCTAHOBJICHNS;, YpPaBHEHUH
AIEKTPOIUTHIECKON JIACCOLINALINY;
MOJIEKYJSPHBIX, HOJHBIX U COKPALICHHBIX
VOHHBIX YPaBHEHUI peakUuil ¢ ydacTHEM
3JIEKTPOJIUTOB. Y CTAaHOBJIEHHE MPUUNHHO-
CJIEICTBEHHBIX CBS3€H MEXAY CTPOCHHEM
aToMa, XUMHUYECKOW CBSI3bl0, THUIIOM
KPUCTAJUIMYECKOW PEIIETKH METaIoB U
WX COCIUHEHUH, UX XUMHUYECKUMU
cBoiictBamu. HabOmionenne u omnmcaHue
XUMHYECKOTO JKCIIEPUMEHTA.
[IpencraBnenne wHbOpMAIMK B  BHIE
TaOIUI], CXEM, OIMOPHOTO KOHCIIEKTa, B
TOM uuciie ¢ npumeHenuem cpeacts UKT.
CocTaBneHue MOJEKYJSIPHBIX YpaBHEHUMH
peakuuii U SIEKTPOHHBIX YpaBHEHUH
MPOLIECCOB  OKHUCIIECHUSA-BOCCTAHOBJICHUS,
XapaKTePU3YIOIIUX CIOCOOBI TONTYYCHUS

METAJLJIOB. Onpenenexust MOHATUN
«KOPpPO3US», «XUMHYECKAs KOPPO3UI»,
«QIEKTPOXUMHUIECKAS KOPPO3HI».
Wnnroctpanuss  MOOHATHH — «KOPPO3UDY,
«XUMUYECKas KOPPO3HUs»,
«QJIEKTPOXUMHUIECKAS KOPPO3HI»

MIpUMEPAMH TIPOIIECCOB, MPOUCKOSAIINX C
paznuuHbiMA MeTaiutamu. OmnpenencHue
TTOHSITUS «IIEIIOYHBIC METaIJIbD).
CocraBneHue XapaKTePUCTUKU MIETOTHBIX
METaUIOB 0 WX  IOJOXKECHHUIO B
[leprognueckoif cuUcTeMe XHMHUYECKHX
3JICMEHTOB . . Menneneena.
XapakTepucTHuKa CTPOCHUS W  OOLIMX
(pU3MYECKUX ¥ XHUMHUYECKHUX CBOWCTB
IIEJIOYHBIX METAJUIOB. XapaKTepHCTHKa
(bM3uYecKNX W XUMHYECKHX CBOWCTB
OKCUJOB U THUAPOKCHUIOB IIEIOYHBIX
MetaisioB. OOBSICHEHHE 3aBHCUMOCTHU
CBONCTB (WM TIPEACKA3aHUE CBOWCTB)
MIEJIOYHBIX METAJUIOB OT IIOJIOXKEHUS B
[leprogmueckoif cucTeMe XHUMHUYECKHX
3JIEMEHTOB . nu. Menneneena.
CocTtaBreHue MOJEKYJSPHBIX YpaBHEHUMH
peaKImii, XapaKTEePU3YIOIINX XUMUUIECKUE
CBOMCTBa IIENOYHBIX METALIOB W WX
COEJIMHEHUN: DJIEKTPOHHBIX YpaBHEHUM
MPOILIECCOB  OKUCJICHUSI-BOCCTAHOBJICHMUS;
YpaBHEHHH 3JIEKTPO




JIMTHYECKOMH JUCCOLIMALINY;
MOJIEKYJSIPHBIX, HOJHBIX U COKPALICHHBIX
HWOHHBIX YPAaBHEHHUH pEaKkUHil C ydacTHEM
SJEKTPOIUTOB. Y CTAaHOBJICHHUE MPUIMHHO-
CJIEICTBEHHBIX CBSI3€H MEXIY CTPOCHHEM
aToMa, XUMHYECKOW CBSI3bl0, THUIIOM
KPUCTaJUIMYECKOM PEIIETKH IIEI0YHBIX
METaJUIOB © WX COEAUMHEHHH, HuX
XUMUYECKUMU CBOMCTBaMU. BrruncneHus
o XUMUYICCKAM dhopmymam u
YPaBHCHHSIM PEAKIHHA, MPOTCKAIONMIUX C
y4acTUEM ILIEJIOYHBIX METaIOB U HX
COEJMHEHUN Cocrapienue
XapaKTEPUCTUKU  aTIOMUHUSA TI0  €T0
nonoxeHuto B llepuoamueckoit cucreme
XUMHYECKHUX 3JIEMEHTOB . .
MenneneeBa. XapakTepUCTHKa CTPOCHHUS,
(PU3UYECKUX U XUMHUYECKUX

CBOICTB QJIOMUHHUS. XapaKTEpPHUCTHUKA
(hM3UIECKIX U XUMHUIECKUX CBOHCTB
OKCHJa W THIAPOKCHIA  QTFOMHUHUSL.
OOBbsicHEeHNE 3aBUCHUMOCTH CBOWCTB (MK
MIpelICKa3aHue CBOWCTB) AQlFOMUHUS OT
nonoxenus B Ilepuoguueckoit

cUCTeMe XuMHudeckux siemeHTtoB J[. .
Menneneena. Cocrapienue
MOJICKYJSIDHBIX ~ ypaBHEHUU  peakuui,
XapaKTePU3YIOIIUX XUMHYECKIE CBOMCTBA
ATIOMUHUS u ero COCIMHCHUM:
JJEKTPOHHBIX  YPaBHEHUIl  IPOLIECCOB
OKHUCJICHUS-BOCCTAHOBJIEHUS; YpaBHEHUI
SIEKTPOTUTHIECKOM JIACCOIINALINY;
MOJICKYJSIPHBIX, TOJHBIX U COKpAIICHHBIX
HOHHBIX YPAaBHEHHMM peakUMil C ydacTHEM
AJIEKTPOIUTOB. Y CTAaHOBIICHNUE MTPUIMHHO-
CJIEICTBEHHBIX CBS3€H MEXOY CTPOCHHEM
aToMa, XUMHYECKOW CBSI3bl0, THUIIOM
KPUCTAJUTHIECKON PEIIeTKH ATIOMUHUS U
€ro COCJIWHEHUM, €ro XHUMHUYECKUMH
CBOWCTBaMHU.

Habmonenne u ommvcaHne XHMHUYECKOTO
SKCIIEPUMEHTA. Brruncnenus o
XUMHUYECKUM (opMyiaM U YpaBHECHUSIM
peakumii, NPOTEKAIIUX C YYaCTUEM
ATFOMUHUS u ero COCTMHCHUH
XapaKkTepucTuKa CTPOCHUS, (HU3NIECKUIX
U  XUMHYECKHX  CBOMCTB  Kejesa.

XapakTepucThKa ¢busnIecKux u
XUMHAYECKUX  CBOMCTB  OKCHAOB U
TUAPOKCUIOB JKejesa. O0BsACHEHNE

3aBHCHMOCTH CBOMCTB (WM TIpE/ICKa3aHue
CBOICTB) Kejie3a OT IMIOJIOXKEHUS B
ITepuonnueckoit cuc

TeMe XuMH4eckux osmementoB [I. .
Menneneena. CocraBnenue
MOJICKYIIIPHBIX ~ YPaBHEHUH  PEaKIuid,
XapaKTEPHU3YIOMHUX XUMHYESCKHE CBOMCTBA




JKeJe3a U €ro COSAVHEHMM: 3JIEKTPOHHBIX

YpaBHEHHUI MIPOLIECCOB OKUCJICHUSI-
BOCCTaHOBJICHUSI; ypaBHEHUI
3JIEKTPOIUTUYECKOU JIUCCOLIAAINY;

MOJICKYJIAPHBIX, MOJIHBIX W COKPAIICHHBIX
HOHHBIX YPAaBHEHHUH peakUHil C ydyacTHEM
JIEKTPOJIUTOB. Y CTAaHOBJIEHUE IIPUYUHHO-
CIIEJICTBEHHBIX CBS3€H MEXIy CTPOCHUEM

aToMa, XUMHYECKOM CBSI3bl0, THUIIOM
KPUCTaJUTMUECKON PEIISTKH JKeje3a U ero
COCOUHCHUIA, ero XUMHUYECKIMHU
CBOMCTBaMHU.
HabOmonenne u ommvcaHne XHMHYECKOTO
SKCIIEpUMEHTA. Brruncnenus 1o
XUMHUYCCKUM (opMyjaM U YpaBHECHUSIM
peakumii, NPOTEKAIIUX C Yy4YaCTUEM
JKene3a U ero COeqUHEHUI
31 Ipoctbie Bemectsa —He | eMa P-fHeMeTambt (384.) - 3yar,  onpenenenns  momsTHit
MeETaJIJIbI «HEMCTAJLJIBI», «TaJIOrCHbD,
«aIIOTPOIIHBIE BUJIOM3MEHEHHUS.
32 O6ume xumudeckue cpoiictea | 1 XapaxTepHCTHKa XUMITHCCKIX
2JI€MEHTOB-HEMETAJIIOB:
HEMCTAJLIOB. CTpOEHHUE, ¢usnyeckue CBOMCTBa
Hewmeraiuiel B mpupojie 1 HemeTayutoB.  CocTaBieHHWe  Ha3BaHUH
CIIOCOOBI UX OJIY4YCHUS COCOUHECHWI HEMETAJIOB IIO0 Q)opMyne nu
ux GopMyII 10 Ha3BaHUIO.
33 B 1 VYcraHoBiIeHHE MPUYUHHO-CIEICTBEHHBIX
OA0pOa CBA3EH  MEXIy CTPOCHHEM  aroma,
XUMHYCCKOU CBSI3bIO, TUIIOM
34 Bona 1 KPUCTAJUINYECKOM PENIETKA HEMETAILIOB 1
WX  COGIWHEHWH, WX  (QUINISCKUMU
35 [ajoreHsr: oomas 1 CBOMcTBaMHU CocraBnenue
XapAKTEPHCTHKA MOIICKYJIAPHBIX  YPABHEHHH — peaKiui,
1 XapaKTEPU3YIOLIUX XUMUYECKUE CBOICTBA
36 CoeMHEHNA TaIOreHOB HEMETAJUIOB u 150:¢ COCJIMHEHUH,
37 MpaxTuieckas padora Ned 1 SJEKTPOHHBIX  YpaBHEHUH  MPOLIECCOB
Pemienne sxcnepuMeHTATbHBIX OKHUCJICHUSI-BOCCTAHOBJICHUSI HEMETAJLJIOB
3afad 1o Teme «Iloarpynmna U UX COEAMHEHHHI XapaxTepuCTHKa
FATOLCHOBY BOJEL: COCTaB, (hr3ugecKre 1 XUMHICCKHE
CBOICTBA, HAXOXJEHUE B MPUPOJE U
38 Kucnopon ! MIPUMEHEHUE. CocrapneHue
39 Cepa, ee pusnyeckue u 1 MOJIEKYJIAPHBIX ~ yPaBHEHMH  PEaKIHiA,
XWMHWYECKHE CBOMCTBA XapaKTepU3YIOIIUX XUMHYECKIE CBOMCTBA
BOJIBL, 3IEKTPOHHBIX ypaBHEHUI
40 Coe/IMHEHNS Cepbl 1 MPOLIECCOB  OKUCIIEHUSA-BOCCTAHOBJICHUSI.
41 CepHast KHCTOTa Kak 1 YCTaPiOBJIeHI/Ie NPHHHHO-CIECTBEHHbIX
CBA3CH MEXAy XUMHYECKOU CBS3bIO,
JIICKTPOJIUT U €€ COJIH THIIOM KPHCTAJUTMYECKOH PELIETKU BOJIBI,
42 CepHaﬂ KHCJIOTa KakK 1 ee  (QUBHYECKMMH W  XHUMHYCCKHUMH
OKUCIIUTEIb. HoﬂyquHeH cBoiicTBaMH. BEINonHeHHE pacdyeToB 110
NPUMEHEHHE CePHOM KICIOTHI XHMAYECKHM (dopMynam W ypaBHEHHUSIM
peakmmii, TPOTEKAIHNX C YyJacTHEM
BOJIBI XapakTepucTuka TaJIOTeHOB:
CTpoeHHEe, (U3NYECKHE W XUMHYECKUE
43 IIpakTnyeckasi padora Ne$ 1 CBOIiCTBa, TIONyYE€HHE M TIPHMCHEHHE.




Pelenue sKcriepruMEHTAIIBHBIX

3ama4y no teMe «lloarpymnma
KHCJIOPOJay

44 A30T U ero cBoiicTBa

45 AMMHAaK ¥ €ro CoOeJMHEHUS.
Cost aMMOHUS

46 OKCHJIBI a30Ta

47 A30THas KUCI0Ta KaK
AIEKTPOJIUT, €€ MPUMCHCHHE

48 A30THas KUCI0Ta KaK
OKHCJIUTEIIb, €€ MOIYYEHUE

49 ®ocdop. Coenunenus
docdopa. [Tonsatue o
hochopHBIX YI0OPEHUSIX

50 Yraepon

51 Oxkcuibl yriaepoja

52 YronbHas KACIOTa U €€ COJIU.
JKecTKocTh BOJIBI M CIIOCOOBI
e€ ycTpaHeHus

53 KpemHunii

54 CoeMHeHus: KpeMHHUs

55 CunukarHas
IPOMBIIUICHHOCTh

56 IIpakTHyeckas padora Ne6
[Tonyuyenue, coOupanue u
pacro3HaBaHKE ra30B

57 O06o01mIeHne o Teme
«Hemerajuibny

58 KonTtpoubHas padora Ne3 no

TeMe «HemeTamibe»

CocraBneHne  Ha3BaHUM  COEAMHEHUI
rajJoreHoB 1o ¢gopmyine u ux GopMmya mno
Ha3zBaHUIO. OOBSICHEHHE 3aBHCUMOCTH
CBOMCTB (MM TpeACKa3bIBaHUE CBOMCTB)

TaJJIOIr€HOB oT II0JIOKCHUA B
Ilepuoguueckoit cucTeMe XHUMHYECKUX
3JIEMEHTOB . . Menneneena.

CocTraBineHUE MOJEKYJSPHBIX YpaBHEHHI
peaKLuii, XapaKTepPU3yIOIUX XUMUYECKUE
CBOICTBA  TAJIOT€HOB,  3JIEKTPOHHBIX
YpaBHCHHIA MIPOIIECCOB OKHUCJICHUSI-
BOCCTaHOBJICHHUS. VYcraHnoBneHnue
NPUYMHHO-CIIECTBEHHBIX CBSI3€U MEXIY
CTPOCHHEM aTOMa, XUMHUYECKOW CBSI3BIO,
TUTIOM KPUCTAJNINYECKOM pEIIeTKH
rajoreHoB, ero  (mmueckumMum  u©
XUMUYECKUMU CBOWMCTBaMU. BrinosHeHue
pacyeToB MO XMMUYECKHUM (QOpMYJIaM H
YpaBHEHUSIM pEaKLUid, MPOTEKAIOIIUX C
y4acTHEM TaJIOTeHOB XapaKTepHUCTHUKA
COCTMHCHUN TaJIOTCHOB: COCTaB,
(u3nyecKkrue W XHMHYECKHE CBOWCTBA,
nonyueHue u npumeHenue. CocraBicHUE
Ha3BaHUM COEAWHEHUM TaJIOTEHOB IO
dopmysie U ux ¢GopMya MO Ha3BaHUIO.
CocTraBieHUE MONEKYJSIPHBIX YpaBHEHHI
peaKLMii, XapaKTEpU3YIOIINX XUMUYECKUE
CBOICTBa COCIMHEHUMN raJioreHoB,
JJEKTPOHHBIX  YPAaBHEHUH  IIPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBJICHUS; YpaBHEHUI
BIEKTPOTUTUUECKON JIUCCOLUAIINY;
MOJICKYJISIPHBIX, TIOJHBIX U COKpAIICHHBIX
HOHHBIX YPAaBHEHUM peaklHil ¢ ydacTHeM
3IeKTpOaUTOB. Habmronenne u onucaHue
XUMUYIECKOTO JKCIIEpUMEHTA 1o
Pacro3HAaBaHUIO XJIOPHI, OPOMHUII, HOIUI-
HOHOB. BrlmonHeHWe  pacueToB MO
XUMHUYCCKUM (opMyjaM M YpaBHEHUSIM
peakimii, MPOTEKAIIHNX C Yy4acTUEM
COEIMHEHUI TaJIOT€HOB XapaKTEepPUCTHKA
KUCJIOpOJa:  CTPOEHHE,  aJUIOTPONus,
(u3nYecKMe W XMMHYCCKHE CBOWCTBA,
MOJIy4eHHE U MPUMEHEHHUE aUTOTPOIHBIX
momudukanuii. CocTaBlieHHEe Ha3BaHUH
COEIMHEHNH KHCIOpoaa 1Mo GopMyie 1 X
(hopMy1 IO HA3BaHUIO.

OOBbsicHEHNE 3aBUCHMOCTH CBOWCTB (HIIH
MIPEACKA3BIBAHNE CBOWCTB) KHICIOpOAa OT
nosioxkenust B Ilepuonmueckoil cucreme
XUMHYECKUX 3JIEMEHTOB . n.
Menneneena. CocraBienue
MOJIEKYJSIDHBIX ~ yPaBHEHUW  peakLui,
XapaKTepU3YIOIIUX XUMHUYECKUE CBOMCTBA
KHUCIIOPOJA, JJIEKTPOHHBIX YpaBHEHUH
MPOIECCOB OKUCIECHUSI BOCCTAHOBJICHUSI.
YcraHoBiIeHHE MPUUYUHHO-CIEICTBEHHBIX
CBA3CH  MEXAy CTpPOCHHEM  aroma,




XUMHYCCKOU CBSI3BIO, TUIIOM
KPUCTAJUTMYECKOW PEHIETKH KHCIOPOAa,
ero (QU3MYECKUMH M  XUMHUYECKHMHU
CBOWCTBaMHU. BBINOJIHEHHE pacyeToB IO
XHUMUYeCKUM QopMyiaM U ypaBHEHHSIM
peakuuii, NPOTEKAIOIIUX C Yy4acCTHEM
KHCII0pOoJa XapaKkTepuCTHKA  CEpBI:
CTpOeHHe, ajuoTponus, (Quindeckue u
XUMHUYECKHUE CBOWCTBA, TOJY4YEeHHE U
npumenenue. CocraBieHWe Ha3BaHUU
coemqMHEeHHH cepbl mo (Qopmyrne u uxX
¢opmyn mo HazBauuto. OObscHeHHE
3aBHCHMOCTH CBOICTB (nnm
IpeICKa3bIBaHHE CBOWCTB) CEphl  OT
nonoxenust B Ilepuonnueckoil cucreme
XUMHYECKHUX 3JIEMEHTOB . .
Menneneesa.

CocTtaBneHne MOJEKYISPHBIX YpaBHEHUI
peaxiuii, XapakTepu3yoInuX XUMUYECKHE
CBOMCTBA CEPBI, IIEKTPOHHBIX YpaBHEHUM
MIPOLIECCOB  OKHUCJIEHUSA-BOCCTAHOBIICHUSI.
XapakTepucTHKa  COEAWHEHWM  Ccephl:
cocTaB, (U3MYECKUE U XUMHUYECKHE
CBOMCTBa, TOJY4YeHHE U TPUMEHEHHE.
CocraBneHne  Ha3BaHUM  COEAMHEHUI
cepel mo ¢dopmyne W ux Qopmyn 1Mo
Ha3BaHHIO. COCTaBIIEHHE MOJIEKYISIPHBIX
YPaBHEHUM peakUui, XapaKTEPU3YIOLIUX
XUMUYECKUE CBOMCTBA COCAUHEHUN CEPBL,
JJIEKTPOHHBIX  YPAaBHEHHH  IIPOLIECCOB
OKHCIICHUS-BOCCTAHOBIICHUS; YpaBHEHUI
3NEKTPOTUTHUECKON JIUCCOLUAIINH;
MOJIEKYJIIPHBIX, OJHBIX U COKPAIIEHHBIX
HOHHBIX YPAaBHEHHMM peakUMil C ydacTHEM
3JIEKTPOJIUTOB. Y CTAaHOBJICHHE MMPUUNHHO-
CJIEICTBEHHBIX cBs3el MEXIy
XUMHUYECKOU CBSI3bI0, TUIIOM
KPUCTAJUINYECKON PEIIETKU COEOUHEHUI
cepbl, UX (PU3NYECKUMU U XUMHYECKUMH
CBOMCTBaMU  XapakTEpHUCTHUKA CEPHOI
KHCIOTBI:  COCTaB,  (U3MYECKUEe U
XHUMHUYECKHE CBOMCTBAa KaK 3JIEKTPOJIHUTA.
CocTtaBieHre MOJEKYISPHBIX YpaBHEHUI
peaknuii, XapakTepU3yIOINUX XUMUIECKHE
CBOMCTBA CEPHOW KHMCIIOTHI, IEKTPOHHBIX
YpaBHEHU  MpOLECCOB  OKUCIECHHSA-
BOCCTAHOBJICHUS; MOJIEKYJISIPHBIX,
MOJIHBIX W COKPAIIEHHBIX  MOHHBIX
YpaBHEHUM  peakumii ¢  ydacTHeM
3NEKTPOIIUTOB. CocraBnenue
MOJICKYJSIDHBIX ~ yYpaBHEHUU  peakuui,
XapaKTepU3YIOUINX XUMHUECKHE CBOMCTBA
CEpHOM  KHUCJIOTBl KAaK  OKHCIMUTENS,
JJIEKTPOHHBIX  YPaBHEHHH  IIPOLIECCOB
OKHCIICHUSI- BOCCTAHOBJICHHSI.
XapaKkTepucTHKa MOJTyYEHUS u
IPUMEHEHUS CepHOI KHCIIOTBI.




BrinonHeHne pacueToB MO XUMHUYECKUM
dopMynmaM ® ypaBHEHHSM pPEaKIIHH,
NpPOTEKAIONMX C  y4acTUEM  CEpHOHU
KHUCJIOTBI XapakTepuCcTHUKa  a30Ta:
CTpocHHE, (U3NYECKHE U XUMHUYCCKUC
CBOICTBA, IOJyYE€HUE U IPUMEHEHHUE.
CocraBneHue  Ha3BaHUH  COCAMHEHHH
azota mo ¢Gopmyre U ux GopMmyn Mo
Ha3zBaHuoo. OOBSICHEHHE 3aBHCUMOCTH
CBOUCTB (WM TIPEICKa3bIBAHUE CBOMCTB)
azota oT nosioxkeHus B Ilepuoguueckoit
CHUCTEME XUMHUYecKux anemeHToB [l. M.
Menpaeneena. CocraBneHue
MOJIEKYJISIDHBIX ~ YPABHEHUH  peakuuil,
XapaKTepU3YIOUINX XUMHUECKHE CBOMCTBA
a3orTa, ANEKTPOHHBIX YpaBHEHUI
MPOLIECCOB  OKUCIIEHUSA-BOCCTAHOBJICHUSI.
VYcTaHOBIEHHE TNPUYMHHO-CIIECTBEHHBIX
CBA3€H  MEXAy CTPOGHHEM  aToMa,

XMMUYECKOH CBSI3bIO, TUIIOM
KPUCTaJUIMYECKON peueTKu asora.
XapakTepucTMKa  aMMHakKa:  COCTaB,

(m3nyeckre W XHMHYECKHE CBOWCTBA,
nony4yeHue u npuMeHenue. CocraBiieHue
Ha3BaHUU cojiell aMMoOHUsA 10 Qopmylie U
nux thopmyn o Ha3BaHUIO.
XapaKkTepuCTHKa OKCHIOB a30Ta: COCTaB,
¢usuueckue M XUMHYECKHE CBOWCTBA,
nony4yeHue u npumeHenue. CocraBiieHue
Ha3BaHMWN OKCHIIOB a30Ta mo (opmyne u
nx Gopmyn mo HazBaHmio. CocTaBicHHE
MOJICKYIIIPHBIX ~ YPaBHEHUH  PEaKIIUid,
XapakTepU3YIOIINX XUMHYECKHE CBOWCTBA
OKCHUJIOB a30Ta, HJIEKTPOHHBIX YPaBHEHH
MPOIIECCOB  OKUCJICHUSI-BOCCTAHOBJICHHUSI,
MOJICKYIISIPHBIX, MOJHBIX H COKPAIICHHBIX
MOHHBIX YpaBHEHHWI peakiuil ¢ ydacTuem
3EKTPOITUTOB. XapakTepucTHKa
docdopa: crpoenue, (Puzmueckue U
XUMHYECKHE CBOWCTBA, TOIYYCHHE U
npumeHenue. CocraBlieHHME  Ha3BaHUU
coenuHennii pocdopa mo dopmyne u ux
dbopmyn mo HazBanuw. OOBSICHEHUE
3aBUCUMOCTH CBOICTB (mm
TIpeACKa3bIBaHNE CBOWCTB) docdopa oOT
nonoxenus B [lepnogmueckoit

cUCTeMe XuUMHUYeckux nnemeHtoB [[. .
Menneneesa. CocraBnenue
MOJIEKYJISIDHBIX ~ YPAaBHEHUH  peakuuii,
XapaKTepPU3YIOUINX XUMHUECKUE CBOMCTBA
thocdopa " ero COCJIMHEHNUH,
JJEKTPOHHBIX  YPAaBHEHUH  IIPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS; ypaBHEHHH
AMEKTPOITUTHIECKON JTUCCOIUAIIHH;
MOJIEKYIISIPHBIX, TTOJTHBIX M COKPAIICHHBIX
HWOHHBIX YpaBHEHUH peakiuil ¢ ydacTHeM
JJIEKTPOJIUTOB. XapakTepucTHKa




yriepona: CTpOEHHE, aJJIOTPOIHS,
(m3nyeckre W XHMHYECKHEe CBOWCTBA,
nonrydeHne u npumeHenrne. CocTaBieHHe
Ha3BaHWN COENWHEHMH yriepoja IO
dopmyne u ux QopmMyn Mo Ha3zBaHHIO.
XapakTepucTuKa OKCHIOB  yriepona:
coctaB, (U3NYECKHE © XUMHYECKHE
CBOMCTBa, TNOJY4YeHHE U TIPUMEHEHHE.
CocTaBneHne MOJEKYISPHBIX YpaBHEHUI
peaxiuii, XapakTepu3yIOINX XUMUYIECKIe
CBOMCTBa OKCHJIOB yrieponaa,
QNIEKTPOHHBIX  YPaBHEHHUH  MPOIECCOB
OKHCIIEHUS-BOCCTAHOBIICHUS;

MOJIEKYJISIPHBIX, TOJTHBIX U COKPAIIEHHBIX
HMOHHBIX YPAaBHEHHMM pEakUMil ¢ ydacTHEM
31eKTpoauToB  OmpeneneHus TMOHATUN
«BpeMeHHast KECTKOCTh BOZBD»,
«TIOCTOSIHHAS JKECTKOCTh BOJIBD», «0O0IIast
JKECTKOCTb  BOZBI».  XapaKTepHCTHKa
YTOJbHOM KHUCJIOTBI M €€ COJIeil: COCTas,
(m3nyeckne W XMMHYECKHEe CBOWCTBA,
noslyueHue u npumeHeHue. CocTaBleHUE
Ha3BaHUU COJIEW YTOJBHOM KHUCIOTHI IO
dopmyne um ux ¢GopMyd O Ha3BaHUIO.
CocTtaBneHne MOJEKYISPHBIX YpaBHEHUI
peaxiuii, XapaKTepU3yIuX XUMAIECKIe
CBOMCTBa YroJIbHOM KHCJIOTHI U €€ COJeil,
YpaBHEHUI 3IEKTPOIUTHIECKON
JUCCOLMAINK; MOJIEKYJISPHBIX, OJIHBIX U
COKpAalleHHBIX  HOHHBIX  YypaBHEHUH
peakmuii ¢ ydJacTHeM 3JEKTPOIUTOB.
Onucanue croco6oB yCTpaHEHUs
JKECTKOCTH  BOJABI M BBINOJIHEHHE
COOTBETCTBYIOIIETO XUMHYECKOTO
sKcniepruMenTa. Habmonenne u onucanue
XUMHYECKOTO JKCIIEPUMEHTA o
Pacro3HaBaHUIO KapOOHAT-NOHOB.
BrinonHeHne pacueToB MO XUMHUYECKUM
dopMysaM H  ypaBHCHHSM PEAKIIWH,
MIPOTEKAIONINX C y4acTHEM COCIUHEHUH
yriaepona  XapakTepUCTHKA  KPEMHUS:
CTpOCHUSI, (PH3MYCCKHX M XHUMHUYECKHX
CBOMCTB, TIOJNIy4eHUS U TPUMEHEHUS.
CocraBneHne  Ha3BaHWA  COEAMHEHUI
KpeMHHUS 10 Qopmyne u ux (popMmyn 1o
Ha3zBaHHIO. COCTaBIIEHHE MOJEKYISPHBIX
YpaBHEHUI peaknuid, XapaKTepU3YIOIINX
XUMHYECKUE CBOICTBa KpeMHUS,
JJIEKTPOHHBIX  YPAaBHEHUH  IPOLIECCOB
OKHUCIIEHUS-BOCCTAHOBIICHUS

XapaKkTepuCTHKa COCTUHEHWN KPEeMHUS:
cocraB, (U3NYECKHE H XUMHUYECKUE
CBOMCTBa, TOJY4YEHHE U TIPUMEHEHHE.
CocraBneHue  Ha3BaHUM  COCOUHEHUI
KpeMHHS TI0 dopMyie U ux (Gopmyia 1o
Ha3zBaHHIo. CoCTaBlIEHHE MOJEKYISPHBIX
ypaBHEHHMM peakuuid, XapakTEepUCTHKA




CHJIMKAaTHOM MIPOMBIIIIEHHOCTH
Brruncnenns mo xumudeckuM (GopMynam
1 YpaBHEHUSIM PEakUui, IPOTEKAOIINUX C
y4acTHEeM HEMETaJUIOB U UX COCIUHCHUH.
[IpencraBnenue wuHbOpMAIMKM IO TEMeE
«Hemeramne» B BHAE TaOJHI, CXEM,
OMOPHOTO KOHCIIEKTa, B TOM 4YHUCIE C
NIPUMEHEHUEM CpPEACTB HUKT.
OTcTauBaHue CBOCH TOYKU 3pEHUS, €e
apryMeHTAIIH u MTOATBEPIKICHUE
(dakramu. CocraBienue pedepara 10
oTpeieNIeHHOH Qopme

Tema 5. O60611eHUE 3HAHUI 10 XMMHH 32 KYPC OCHOBHO¥
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| Y IEMOBEPCHUH | |

Cucrema OLeHKH JOCTHKEHHS IVIAHMPYEMbIX Pe3yJIbTATOB OCBOCHHMS OCHOBHOM

oﬁpasonaTeanOﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06pa303almﬂ

KoHTpons pe3ynbTaToB OOyYEHHsI SIBISCTCS OJHOM W3 BaXHEHIIMX KOMIIOHEHTOB
nporecca oOydeHuss XuMuH. B mporecce oOyueHHs MOKHBI OBITH YCTAaHOBJIEHBI YETKHE
B3aMMOCBSI3U MEXAY MOHATUAMHU, POPMHUPYEMBIMH y ydamuxcsa. VIMeHHO TakuMm o0pa3oM y HUX
co3/1aeTcsl Olpe/ieNieHHas cucreMa 3HaHui. Kaknas HOBas Tema paccMaTpUBaeTCs JUILIb MOCIIE
TOT0, KaK y4UTeNb IIPOBENET KOHTPOJIb OLIEHUBAHNS YPOBHS YCBOCHHMS ITOJIYYEHHBIX 3HAHUW NS
BOCIIPUATHSI HOBOTO MaTepHuajia. BBIMONHEHHE KakuX-JIMOO yIpakHEHWH IO HOBOW TeMe
crocoOcTByeT Oosiee MOITHOMY, OCO3HAHHOMY YCBOCHHMIO MaTepuaia, CO3[JaeT YCIOBUS MJIst
(OpMHPOBaHUS y YYAIMXCSI CHUCTEMbl XMMHUYECKUX MOHSATHH, JOTMYECKU CBSI3aHHBIX IPYT C
JIPYTOM.

KoHTposp 3HaHUWI ydamuxcsl JOJDKEH NMPOBOAUTHCA YUUTENEM CHCTEMAaTHUYECKU. Bumbl
KOHTPOJIS MOTYT OBITh IIPOMHUCAHBI B TOJOBOM TEMAaTUYECKOM IUIAHUPOBAHUM, a TAKXKE B TUIAHE U
KOHCIIEKTe ypoka. OpUEHTHPOM JUI YUUTENs XUMUU JOJDKHBI OBITh UMEIOLIUECs B TIpOrpaMmmax
pyopuku «JlocTikeHue MpeIMETHBIX, METAPEAMETHBIX U JINYHOCTHBIX PE3YJIbTATOBY.

Knaccudukanuu BUIOB KOHTPOJIS pe3y/IbTaTOB 00YUYECHUSI XUMHUH

1. Tlo mecty B yueOHOM mporiecce

BBoHbIi AKTyanu3anus OIOpHBIX IIpenBapuTenbHbIA KOHTPOJIb OCYIIECTBIISIOT
KOHTPOJIb WJIM OCTaTOYHBIX 3HAHWM TO| AJIS JUArHOCTUKHU
TEME HCXOJHOI'0 YPOBHsI 3HAHUN U YMEHUU

IIKOJIbHUKOB, [I09TOMY IPUMEHSETCS B Hayae
y4eOHOro rozia, nepej U3y4eHueM HOBOIO
paszena uiu TeMbl

Texymmii KoHTpoms ycBoeHus IIpoBoauTCs yunTenem Ha MPOTSKEHUH BCETO

KOHTPOJIb y4eOHOro mMarepuania B y4eOHOTO 3aHATHSA C LIETbIO OTCIECKUBAHUS
X0/ TO3HABATEIBHOTO KaueCTBa YCBOCHHsI XUMUYECKUX 3HAHUN U
mpouecca YMEHHH, PACCMOTPEHHBIX Ha YPOKE

Tematnueckuit | HMrTorosas nposepka 1o [TpoBoaHTCS MOCIIE U3YUEHHS KaKOTO-JTH00

KOHTPOJIb TeMme y4eOHOro Marepuana | KpymHOro pasjena Kypca, Kak MpaBuiIo, B KOHIIE

YEeTBEPTH, TIOIYTOJIUsI, TPUMECTPA, y4eOHOTO

Hrorosslit Bun KOHTpOIIS ycBOEHHUS [TpoBoauTcs B popme HTOTOBOIM KOHTPOIBHOM

KOHTPOJIb y4eOHOro Marepuana 3a paboThI/KOHTPOJIBHOTO TecTa miu B (hopme I'A
BECh KypcC OOy4YCHHSI wi EI'D

2.ITo dhopme npoBeieHHUS.
* nauBH1yanbHbIi.
» OpoHTANBHBIN (MaCCOBBIN).
3. 1o cnocoby opraHu3zaiuu.
* YCTHBI.
* [[uCEMEHHBIH.
*[IpakTuecKkui.
OuenuBaHue yCTHOIO 0TBETa
NuanBuayanbHblil KOHTPOJIb PE3yIbTaTOB MOXKET MPOBOJIUTHCS HA YpOKe Kak B (hopme
KpaTKoOro ompoca ¢ Mecrta (dpoHTalbHAsS KOHTPOJIUpYIOIIas Oecena), TaKk W B BHIE
00CTOSITEILHOI TPOBEPKH 3HAHUH M YMEHHIi y JOCKH. DTOT BUJ onpoca (MHIUBUIYaTbHBIN)
MO>KHO MTPOBOJIUTH HA ATANAX aKTyaJld3allii 3HAaHUW, U3YYeHHUs] HOBOT'O MaTepHalia, 3aKperieHus




U COBEPIIECHCTBOBAHUS 3HAHUI U IIPOBEPKU YCBOCHMS HOBOI'O Marepuaa. Borpocs! yuurens s
KpaTKOTO OIpoca JOJKHBI OBITh JJAKOHUYHBI, COPMYITHPOBAHBI B TOHATHBIX YYEHUKY TEPMHHAX
u TpeboBaTh KpaTKoro oTeera. /[ SKOHOMHMH BpPEMEHHM MOKHO HCIIOJIb30BaTh KAapTOUKU C
BOITPOCAMH, Ha KOTOPBIE YUEHHUKHU TOTOBSITCSI OTBETUTD Y JIOCKH.

Bo Bpems oTBeTa y4aerocst s JOCTHXKEHUS YCTOMYMBOIO BHUMAHUs KJIacca IOJIE3HO
MIPEAYCMOTPETh MOCIEAYIOIIEE 32 OTBETOM PELEH3UPOBAHHE CO CTOPOHBI APYTHX YyYalllUXcCs,
UCTIpaBJIeHHE JOMYIIEHHBIX OIUOOK, TOMOTHEHHUE.

[Ipn mpoBeaeHnM ompoca JOMyCKaeTcs 3aJaBaTh y4allEMyCsl HaBOJSIIME BOMPOCHI AJIS
TOTO, YTOOBI MOMOYb €My c(OpMYIMpPOBAaTH CBOM MBICIM. MOTyT OBITH U JOIMOJHHUTENIbHBIC
BONPOCHI, €CIIM OHU HEOOXOAMMBI Ul MPEACTOSIIEro U3y4eHus HOBOro matepuana. Bo Bpems
YCTHOI'O OTBETa YYaIllErocs YYMUTENb MMEET BO3MOKHOCTH 3aJaTh JOIOIHUTEIBHBIM BOIPOC
JUArHOCTUYECKOTO XapakTepa, KOTOPBIM IIOMOXKET BBISABUTh COCTOSHWE 3HAHUM W YMEHUU
OTBEYAIOILIETO.

[IpoBenenue ycTHOrO MHAMBUIYAIbHOIO KOHTPOJIS TpeOyeT OT yuuTelsss COOPaHHOCTH U
BHUMaHUs, TaK Kak HE0OX0AnMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS ydalluXcs B Kiacce.

VYyurenb 06s13aH MPOKOMMEHTHPOBATh OTBET YUEHUKA, YKa3aB Ha OIIMOKU U OTMETUB
yaauHble CTOpOHBI. JIF000i OTBET JOKEH OBITh 3aMEUYEH yUUTEeNeM U OOBEKTUBHO UM OLICHEH.
HeoOs3aTenbHO CTaBUTh OTMETKY 3a Ka)KIbli HEMOIHBIN O0TBET. Eciy yueHUK HEOTHOKpPATHO
JIOTIOJTHSIT OTBETHI JPYTUX OJHOKIACCHUKOB, TO MO>KHO MTOCTaBUTh €My OOIIYI0 OTMETKY 32 YPOK.

OtMmerka «5»:

- JIaH IOJIHBIY U MPaBUIIbHBIN OTBET HA OCHOBAaHUM N3YYE€HHBIX TEOPHH,

- MarepHall U3JI0KEH B OIIPEIEIEHHON JJIOTHYECKOM MOCIEI0BATENBHOCTH,
JIUTEPATYPHBIM SI3BIKOM,

- OTBET CaMOCTOSITENIbHBIN

- BO3MOXHA OJTHa HECYILIECTBEHHAs OIINOKA.

OT1meTka «4»:

- J1aH MOJIHBIMA U MPaBUIbHBIN OTBET HA OCHOBAaHUM U3Y4YE€HHBIX TEOPHIA,

- Marepuall U3JI0)KEH B OIIPEIETICHHON MTOCIIEI0BATEIBHOCTH,

- OTBET CAMOCTOSITEJIbHBIN

- JIOMYILIEHBI 2-3 HEeCYIIEeCTBEHHbIE OIMOKHU, UCIPABICHHbIE M0 TPEOOBAHUIO YUUTEI,
WIM JJaH HENOJIHBIN U HEUETKHUI OTBET.

OTrmeTka «3»:

- JIaH TIOJIHBIM OTBET, HO MPHU 3TOM JOMYIIEHA CYIIECTBEHHAas! OIMOKA WX OTBET
HETIOJIHBIN, HOCTPOEH HECBS3HO.

OtmeTka «2»:

- OTBET OOHAPYKMBAET HEITOHUMAaHUE OCHOBHOTO COJIEP)KaHUS YI€OHOTO

Marepuaia,

- TOTMYIIEHBI CYIIECTBEHHBIC OMMMOKH, KOTOPBIE YUAIIHIACS HE MOXKET UCTIPABUTh
MIPY HABOJISALIUX BOIPOCAX YUUTEIS.

OtmMmeTka «1»:

- OTCYTCTBHE OTBETA.

dpoHTaIbHAS KOHTPOJHpYIOIIAs Oecega OOBIYHO JIOCTATOYHO KPaTKOBPEMEHHA.
Bompocsl, kak 1 BO BCSKOM Apyroit 6ecene, TpeOYIOT KpaTKOro OTBETa, TOATOMY 33 OJUH TaKOM
OTBET YYCHHKY CTaBUTh OIIEHKY Henb3sa. HyKHO 3apaHee HAMETHTh Te€X YYCHHUKOB, OTBET
KOTOPBIX BO BpeMst Oece/Ibl XOTAT OLIEHUTh, U 33/1aBaTh UM II€JICHANIPABICHHO 3aIUIaHUPOBAaHHBIC
st Oecenpl Bompockl. OMHAKO HE CleAyeT 3aJaBaTh MOJAPS] BOMPOCH OJHOMY U TOMY XKeE
yueHuKy. PaboTate momxkeH Bech kiacc. PpoHTanmpHas Oeceja MOXKET COUYETAThCS C YCTHBIM
Y4€TOM 3HAaHUMU, KOTJIa HECKOJIBKO YYaIIUXCS TOTOBSTCS K OTBETY Y AOCKH. CIIO)KHOCTH paOOTHI
3aKIJII0YaeTCcss B TOM, UYTOOBI HE YIyCKaTh U3 TOJSL 3pEHHs Kiacc, y4acTBYIOUIMM B Oecere, U
YYaIIUXCsl, OTBEUAIOIIUX Y JOCKH.



3aueT - ATO METOJ YCTHOIO KOHTPOJIS, KOTAA YUEHUKaM IIPEJOCTaBISETCS BO3MOXKHOCTD
Oonee IIMTENbHO W OOCTOATENBHO OTBETUTH Ha Bompoc. OOBIYHO 3ayeT Ha3HAyaeTcsl BO
BHEYpPOUHOE BpEMS; KJacC IIPHU ITOM Pa3AEsIeTCs Ha JIBE WIM TPU IPYMIbI, KOTOPHIE MPUXOIAT
Ha 3a4eT 0 o4yepean B pazHoe BpeMs. O MpoBeIeHnH 3a4eTa yuyuTellb COO0IaeT 3apaHee, YToObI
ydyaluecs MOIVIM K HEMY IOATOTOBUTHCS. [l MOATOTOBKM K 3a4€Ty YUYUTENIb COCTABISAET
BOIPOCHI, a TAK)KE MPUMEPHBIE 3a[aul, PEKOMEHAYET JIUTEPaTypy, NMPeIBaAPUTEIHLHO MPOBEPUB,
MMEEeTCs TN OHA B LIKOJBbHOM OnOinorexe. CpokH MPOBENCHHUS 3aueTa JOJKHBI ObITh M3BECTHBI
3aMECTHTENI0 JUPEKTOpa IO Y4eOHO-BOCIUTATENLHONH paboTe, YTOOBI MOXHO OBLIO
peryaupoBaTh Harpy3Ky y4yaliuxcsl.

Knaccuueckuit 3auer npeaycMaTpuBaeT BBISBICHHE YPOBHS 3HAHWN, YMEHUIN M HaBBIKOB
yJamuxcsi Bo Bpemst Oeceipl yueHuka ¢ yuureneM. OH JaeT HOJIHOE U TOYHOE MpeJICTaBIeHne 00
yYpOBHE OOYYEHHOCTH Ka)/JIOTO YYEHHUKa, OJHAKO OTHUMAaeT MHOIO0 BPEMEHH, YTO BEAET K
MEPErPYKEHHOCTU KaK YUUTEIs, TAK U YUCHUKA.

OuenuBaHne NUCbMEHHOH PadoThI

[TucbmenHble paboOTHl MOAPA3NENAIOT Ha TeKyliue (IpOBEPOYHbIE) M HUTOTOBBIC
(KOHTpOJIBbHBIE) PAa0OTHI; IO BPEMEHN OHHU MOTYT 3aHUMAaTh BECh YPOK HJIM €r0 YacTb.

K MeTogaM mNUCbMEHHOM NPOBEPKM pE3yJbTaTOB OOYYEHHUS OTHOCSATCS IHUChbMEHHAs
KOHTpoJIbHasi pabota Ha 45 MuH, npoBepouHble padoTbl Ha 10-15 MuH (Hampumep, perieHue
pacueTHBIX 3ajay), NUCbMEHHBIE JIOMAIHUE 3a/laHusl, NMUCbMEHHBIN y4YeT 3HAaHUN OTIENbHBIX
yUaluxcs o KapToukam, XUMHUECKHEe AUKTAHThI, 3aJJaHUs TECTOBOTO THIIA U T.II.

IloaroroBka ywammxcs K KOHTPOJIbHOW pa0oTe dale BCEero OCYIIECTBISETCS Ha
o0oOmraromux ypokax. O NpoBEACHWH KOHTPOJIBHOW pPAOOTHI ydalIUXcCs MNpPeaylnpekIaroT
3apaHee, YT00bI OHU MOTJIU MOATOTOBUTHCH.

ConepkaHue KOHTPOJIbHOM pabOThl OXBAaThIBACT BeCh HauOoyiee BaKHBIH MaTepual
KOHTPOIIUpYeMOil TeMbl. B Takoil OoNbIION KOHTPONBHOW paboTe 3aJaHusi JOKHBI OBITh
€IUHBIMM JUIS y4alluXcsl BCEX YpPOBHEW pa3BUTH. B KOHTpOJbHYIO pabOTy peKOMEHIyeTcs
BKJIIOYATh Pa3HOOOpasHble 3aJaHus: 000OIIAoNIMe BONPOCHI, KaueCTBEHHBIE M pPacUETHBIE
XUMHMYECKUE 3aJaud, LENOYKU TMPEBPALICHUH, TECTOBble, TrpauuecKkue 3aJaHus U T.1.
Heo6xomumo ucnonb30BaTh HauOOJbIEE YUCIO BApHAHTOB. TeTpaau Uisi KOHTPOJIBHBIX PadoT
SBIISIFOTCS.  IOKYMEHTOM, KOTOPBbIM MOKET OBITh MPOBEPEH aJMHUHHUCTpALUEH IIKOJIbI U
MHCIIEKTOPOM OTZeNa 00pa3oBaHUs, MOATOMY TETPAaAM JUIsI KOHTPOJIBHBIX PabOT JOJKHBI
XPaHUTHCSI B XUMUUECKOM KaOWHEeTe B TEYEeHUH y4eOHOTO roja.

Y4auTento MHOTJA JOBOJBHO TPYJHO ONPEAEIUTh CTENEHb CIOXKHOCTH IMOJI00paHHBIX
3agaHuil. MeToIMCTBI COBETYIOT BOCIOIb30BaThCs cleayrouM npuemoM. Heobxoaumo camomy
BBIMOJIHUTH 3Ty pPabOTy, a M3pacxXxoJOBaHHOE BpeMs Il YYEHHKOB 8-9-X KIIaccoB HaJo
YBEJIUYHUTHh B 5 pa3, a JuIsi CTapIIMX KJIaccoB - B 3 pa3za. MOXHO B X0J€ NpEABAPUTEIBLHON
CaMOCTOSITEIbHOM pabOTHl MPEUIOKUTh HECKOJIBKO THIUYHBIX 33JaHUN W MPOaHAJIM3HPOBATH
CTETEHb UX BBITIOJIHEHHUS.

IIpn oneHMBaHUM OTBETa Yy4alllerocsi HEOOXOJMMO YUYHUTBHIBATH KAu€CTBO BBITIOJTHEHUS
paboTsl 1o 3agaHusiM. KonTponibHas paboTa OLleHUBAETCS B LIETIOM.

OtmeTka «5»:

*  JIaH MOJIHBIA OTBET HAa OCHOBE M3YUEHHBIX TEOPUI, BO3MOYKHA HECYILIECTBEHHAS

ommuoKa.

OrMmeTka «4»:

® JIONYCTMMa HEKOTOpPas HEMOJIHOTA OTBETA, MOXKET OBITh HE OoJiee IBYyX
HECYIIIECTBEHHBIX OITHOOK.

Ormerka «3»:
paboTa BBIMIOJHEHA HEMOJTHO (HO HE MEHee YeM Ha TPeTh), HIMEIOTCs He OoJiee 01HON
CYIIIECTBEHHOM OIMOKHU U 2-3 HECYIIECTBEHHBIC.

OtmeTka «2»:

*  pa0oTa BBINIOJHEHA MEHBIIIE YEM Ha TPETbh,

*  HMMeeTcsl HECKOJIBKO CYIIECTBEHHBIX OIHUOOK.



OtrmeTka «1»:

* paboTa HE BBHIMOJIHEHA.

Bo3moxHa crnemyromas cucteMa OIEHMBAaHHMS KOHTPOJIBbHOM paboThl MO MATHOAIBHOM
cucTeMe:

IIPY BBIMOJIHEHUH YuyeHHKOM 0T 96 1o 100% paboThl CTaBUTH OLIEHKY «5»; oT 76 10 95%
paboThl - «4»; ot 50 1o 75% - «3»; ot 20 10 50% - «2». [Ipu MOITHOM OTCYTCTBHH TIPABWIBHBIX
OTBETOB WJIU BBINIOJIHEHUH pabOThl MeHee ueM Ha 20% CTaBHUTCS OLlEeHKa « 1.

[Ipn oleHKe BBHIMOJHEHUS MHCHMEHHON KOHTPOJIBHOW PabOThI HEOOXOIMMO YUUTHIBATH
TpebOoBaHMs €AUHOTO OpOorpaduUECcKOro pexxuMa.

Bce paboTel 00s3aTeNbHO JOMKHBI OBITH MPOBEPEHBI K CIEAYIOMIEMY YPOKY, IPU 3TOM
yYUTENIb JOJDKEH COOJIoAaTh MOJHYI0 OOBEKTHBHOCTh. (0s3aTesnieH aHalu3 pe3yibTaToB
MUCbMEHHON paboThl M paboTa HajJ TUNMYHBIMU omHMOkamMu. OOBSBICHHE OLEHOK U aHAJN3
paboT TpeOyIOT OT yYHUTENsI COOTBETCTBYIOIIETO MeITarOTHYECKOro TaKTa.

OneHunBaHNE TECTOBBIX padOT

Tectsl, cocTosMe U3 MATH BOINPOCOB MOXKHO HCHOJIB30BAaTh MOCIE M3YUEHHs KaxJI0To
Marepuana (ypoka). Tect u3 10—15 BOpocoB MCHOMB3YETCS ISl MIEPHUOTAIECKOTO KOHTPOJIS.
Tect u3 20—30 BonpocoB HEOOXOAUMO UCIIONIB30BaTh JIi HTOTOBOTO KOHTPOJIS.

[Tpu oneHMBaHWU UCTIONB3YETCS CIEAYIOLIAs IKaja: A TecTa U3 MSATH BOIPOCOB * HET
OIMOOK — OIIEHKa «5»; * O/lHA OIIMOKA - OLEHKa «4»; ¢ /IBe OMMOKM — OIIeHKa «3»; * TpU
OLIMOKH — OIIEHKA «2).

Ecnu onienka BeIcTaBisieTcst B popMe 3a4eT/He3aueT, TO 3a4eT CTABUTCS MPH BHIOTHEHUH
70% 3ananuii. Takass ¢opMa OLIEHKM HCIIOJIB3YETCs, €CIIM TECT COJCPKHUT YIPaKHEHHUsS Ha
pacrio3HaBanue. Ecnu Tect orieHuBaeTcs 1o mATHOAUIBHON CUCTEME, TO CTaHAAPTHBIE KPUTEPHH
olleHOK TakoBhl: 91-100% - omeHka «5»; 81-90% - onenka «4»; 80-70% - oneHKa «3»; HIXKE
70% - onieHKa «2».

OueHka ymMeHuUil pelmiaTh pacyeTHbIE 32124

OtrMmeTka «5»:

® B JIOTHYECKOM PACCYKJICHHH U PEIICHUH HET OIMOOK,

OrMmerka «4»:

® B JIOTMYECKOM PACCYXIEHUH U PEIICHUH HET CYIIECTBEHHBIX OLIMOOK,

e JIOMNYILEHO He 00Jiee JBYX HECYIIECTBEHHBIX OMINOOK

Otmerka «3»:

® B JIOTMYECKOM PACCYXIEHUH HET CYIIECTBEHHBIX OLITHOOK.

® JIONYCKAETCs CYIECTBEHHAs OIIMOKAa B MAaTEMAaTUUYECKHUX pacyeTax.
OrMmerka «2»:

® UMEIOTCS CYILECTBEHHBIE OLIHMOKU B JIOTHUYECKOM PACCYKJICHUU U PELLICHUN.
Or1merka «1»:

® OTCYTCTBME OTBETA Ha 3aJlaHHe.

OueHka 3KcnepUMeHTATbHBIX YMeHUi (B mpouecce BHIMOJTHEHHS MPAKTHYECKHUX
padoT MO0 HHCTPYKIMH)

[TpakTuaeckue pabOTHI M0 XUMHHU BBITIOJHSIOTCS B TETPAIAX IS MIPAKTUIECKUX PadoOT.
IIpy oneHuMBaHMM OTYeTa MO BBINOJHEHUIO IPAKTUYECKOM pPaboThl 0co00€ BHUMaHHE
yZEISEeTCA KaueCTBY U MOJIHOTE CaMOCTOSITENIbHBIX BBIBOJOB YUCHHKA.

KonndecTBo npakTHueckux paboT ONpeeeHo B IporpaMme.

B Teuenne yueGHOTO roja TeTpaan A MPAKTUIECKUX paboT XPaHUTCS B HIKOJIE.

OrMmerka «5»:

DKCIEpUMEHT BBITIOJIHEH MOJHOCTHI0. Clienanbl IpaBUIbHbIC HAOIIOICHNS M BEIBOIHI,
OKCHEPUMEHT OCYIIECTBJIEH M0 IUIaHYy, C yYETOM TEXHUKH O€30MacHOCTH M IPaBUII
paboThI C BelleCTBAaMH U IPUOOpaMH.

[TposiBiieHB! OpraHU3allMOHHO-TPYIOBBIE YMEHHS (IIOJIEPKUBAETCS YUCTOTa pabouero
MECTa, NOPSAAO0K Ha CTOJIE, 3KOHOMHO UCIIOJIb3YIOTCS PEAKTUBBI).

JlonyiieHs! He 6osee ABYX HECYLIECTBEHHBIX OIIUOOK MPH OPOPMIICHUN pabOTBHI.



OtrMmeTka «4»:
PaGora BbIMONHEHa, clenaHbl MpaBWIbHbIE HAOMIONEHUS U BBIBOJBI: SKCIEPUMEHT
BHITIOJTHEH HETMOJHO WM HaOJMIOAAar0TCd HECYIIECTBEHHbIE OIMOKKM B paboTe ¢
BEIIECTBAMU U MPUOOPAMHU.

OtrMmeTka «3»:
OTBeT HemodHbIN, paboTa BHINOJHEHA NPAaBUIBHO HE MEHEe, 4YeM HaroJIOBUHY,
JIOMyIlIeHa CYIIECTBEHHAas omuOka (B XOJe OKCIEPUMEHTa, B OOBSICHEHUU, B
odopmienun pabotel, mo Th npu pabote ¢ BemecTBaMu M MpUOOpPaMU), KOTOPYIO
y4yaluics UCIpaBIsieT Mo TpeboBaHuto yuutens. Jlomyckaercs odopmieHrne paboTh
0e3 3amucy ypaBHEHUM peaKiuii.
DKCHEPUMEHT MOJIHOCTBIO BBITIOJHEH B COOTBETCTBUM C MHCTPYKLMSIMHU U MpaBUIaMHU
TEXHUKH 0€30macHOCTH, HO paboTa He oopmIieHa.

OtrMmeTka «2»:
BrinonHeHo MeHee MOJIOBUHBI pabOThI;
JlonymeHsl ABe Wi Oojiee CYyHIECTBEHHbIE OIIMOKM B XOJ€ DJKCIEPUMEHTa, B
oObsicHeHnu, B odopmieHun pabotel, mo Th mpu pabore c BemecTBamMu U
npubopamu), KOTOPbIE YUAIIUICS HE MOKET UCTIPABUTh.

Ormertka «1»:

Pabora He BbITIOTHEHA,
[TonmHOE OTCYTCTBHE HKCIIEPUMEHTANIBHBIX YMEHUIA.

OTtpaboTka MpakTUYECKHX paboT HE MpeayCMaTpPUBAETCS MPU OTCYTCTBHH
yyalierocst Ha MpakTHYecKo paboTe, MU BHIOJHEHUH YKa3aHHBIX pabOT HA OTMETKU
«I» 1 «2».

B uckimounTenbHBIX CIydasx MPU OTCYTCTBHM YYaIIeTOCs MO YBaKUTEIHHBIM
MPUYUHAM YYHUTEIb MOXKET MPEJOCTaBUTh BO3MOKHOCThH BBINIOJHUTH MPAKTUYECKYIO
pabory.

OueHka yMeHHIi peliaTh 3KCIIePUMEHTAJbHbIE 3212491

[Ipu ouileHKe 3TOrO0 YMEHHS ClIeyeT YUUThIBaTh HAOIIOACHUS YUUTENS U NPEIbsIBIIIEMbIe
yUYalUMCsl PE3YJIbTaThl BBIMOJIHEHHS OTBITOB.

OT1meTtka «5»:

[1nan pemenus 3agaun COCTaBJICH MPABUIIBHO,
OcymiecTBieH noa00p XMMUYECKUX PEAKTUBOB U 000PYOBaHHUS,
DKCHEPUMEHT BBITIOJIHEH MOJIHOCTBIO,
JlaHo nonHOe 00bSICHEHUE U CAETaHbl BHIBOIBI.
OtrMmeTka «4»:
[Inan pemenus cocTaBiieH MPaBUIBHO,
Ocy1ecTBiieH Mo100p XMMUYECKUX PEaKTUBOB U 000PYI0BaHUS,
DKCNEPUMEHT BBINOIHEH OJTHOCTBIO,
JlomyiiieHo He 6oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHEHNUHU U BBIBOJAX).
Ormertka «3»:
[1nan pemeHus cocTaBiieH MPaBUIbHO,
OcymiecTBieH noA00p XMMUYECKUX PEAKTUBOB U 000PYIOBaHHUS,
DKCIEPUMEHT BBITIOJTHEH HE MEHEE, YeM HAaroJOBHMHY, MOMyIIeHA CYIIECTBEHHAs OIIHOKa B
00BSICHEHNH U BBIBOJIAX,
DKCHEPUMEHT BBITIOJIHEH MOJIHOCTBIO, OTYET HE COCTaBJICH
JlomyieHsl HapyIIeHus! TEXHUKH 0€30MacHOCTH, SKCIIEPUMEHT BBINOJIHEH MOJHOCTBIO, ClIETaHbl
HECYIIECTBEHHBIEC OIMOKN B OOBSICHEHUHU U BBIBOJIAX.
OT1meTka «2»:
JomyieHsl 18e U Oojiee OMMOKH (B IUIaHE pEIIeHHs, B MOAOOpEe XUMHUYECKUX, PEaKTHBOB U
00opynoBaHwMs, B OOBSICHEHUH U BBIBOJIAX ).
JlomyiieHpl HapyIIeHUs] TEXHUKU 0€30MaCHOCTH

Ormertka «1»:



3amava He pelieHa.
He npuctynun k pabote
Yueono-meronnueckuii komimiekt (YMK) nis yuurenst
1.Meroanueckoe nmocooue k yueoHuky O. C. ['abpuensna «Xumus». 8 knacc / O. C. ['abpuensH.
— M.: JIpoda, 2018. — 109, [3] c.
2. Meroanueckoe nocobue k yueouuky O. C. 'abpuensna «Xumus». 9 xmace / O. C.
I"abpuensa. — M.: Jlpoda, 2018. — 108, [4] c.
3.Bcepoccuiickas mpoBepoyHast padborta. XuMus.8KIacc: MPaKTUKYM I10 BBIIIOJIHEHHYIO TUITOBBIX
3amannii ®I'OC/ A.B. Kynmona, A.C. Kopomenko.- M.: M3narenscTBo «OKk3ameny, 2018.
4.Bcepoccuiickas npoBepoyHas padora. XuMus.9kacc: MPakTUKYM I10 BBITIOJIHEHHYIO TUITOBBIX
3amannii ®I'OC/ A.B. Kynmona, A.C. Kopomenko.- M.: M3narenscTBo «OKk3ameny, 2018.
5 https://4ege.ru/gia-po-himii/58252-demoversiya-oge-2020-po-himii.html Caitr ®UITN
6.https://math-oge.sdamgia.ru/ Penry OI'D . Xumus .Caiit I'ymuna
Ilepeuens nadopamoprozo 060pyoosanus, UCHONLIYEMO20 RPU 6bINOJIHEHUU NPAKMUYECKUX
Padom no xumuu 3a Kypc 0CHO8HOU 00uiell WKoJ1bl.
1.ITpubopsbI 1 060pyAOBaHNE AJIsI MPAKTHYECKON padoThI.
O6opynoBanue:

e MukponabopaTopusi XuMU4ecKasi;

® MPOOUPKU CTEKIISHHEIE;

e  KOJOBI KOHHYECKHE;

® CTakaHbI CTEKJIsIHHBIE Ha 50 Mt

® [IaJIOYKU CTCKJISTHHBIC;

e TpYOKHU COCTUHUTENbHBIC: CTEKIISIHHBIC, PE3UHOBBIE;

e poOKU PE3UHOBBIE;

® CIHPTOBKH;

e JIepKaJKH JJIs IPOOUPOK;

® IITAaTWUB JaOOPATOPHBIN;

® ITAaTWUB JJIs NPOOUPOK;

® BOpPOHKA CTEKJISTHHAS;

o uibTp;

® CIIUYKWY;

e acOecToBas CeTKa;

® JyYUHKU.
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