MKOy MopgnucaHo
undppoBonm
noannceto: MKOY .
COLLI NQ 1 9 COLL Ne 19 MynununanpHOe Ka3éHHOe 00111e00pa30BaTeIbHOE YUPESKICHUE
cpennsis obmeoOpazoBaTenbHas mkosa Nel9 r. Usnens n.Cama

Paboyas nporpamma
y4eOHOro Kypca 1o XuMuu

8-9 kinacc
dPI'oC

Cocrasuna: Kammna E. /1.

YUUTCIIb XUMHHU

2021rox



IHosicuuTeNLHAA 3aIUCKA

HcxomHpIMU JOKYMEHTAMHU JIJIs1 COCTABJICHHSI pabodeli MporpaMMbl Y4eOHOTO Kypca SIBIISTIOTCS:

- ®enepanpubiii 3ak0H Poccuiickoit ®enepanun ot 29 nekadps 2012 r. N 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepauumn»

- @enepanbHBIA TOCYIapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHIAPT OCHOBHOI'O OOIIEro oOpa3oBaHus: nmpukaz MHUHOOpHAYKH
Poccumn ot 17.12.2010 r. Ne 1897, nmpuka3 MunucrtepctBa obpazoBanusi U Hayku PD ot 31.12.2015 Ne 1577 «O BHeceHuu
n3MmeHeHuit B @enepanbHblii ['ocygapcTBEeHHBIN 00pa3oBaTeNbHbINA CTAHAAPT OCHOBHOTO OOIIETO 00pa30BaHUD.

- Canurapusie npasmwia CI12.4.3648-20 « CaHuUTapHO-3IUAEMHUOJIOTUYECKHE TPEOOBAHUS K OpPraHU3aIsIM BOCIIMTAHUS U
oOy4eHHUs1, OTJbIXa U 03J0POBJICHUS JIeTeH U MOJIOACKW», AercTByomue 10 2027 rofa.

- llpumepHas ocHOBHasi oOpa3oBaTelibHasi MpPOrpaMMa OCHOBHOrO o00mero ooOpa3zoBanus (0om00peHa pelieHueM
beaepaabHOro yueOHO-METOINIECKOr0 00BEIMHEHHMSI IT0 00IIeMy 00pa3oBaHuI0 MpoToko oT 8ampens 2015 r. Ne 1/15).

C yuérom:
- OcHoBHOI 00pa3zoBatenbHOl porpammbl MKOY COII Ne 19 n. Cama
- YueOHoro miana MKOY COII Ne 19 n.Cama

Pabouass mporpamma NOJHOCTBIO COOTBETCTBYET «denepanbHOMY TrocyJapCTBEHHOMY O0pa3oBaTEIbHOMY CTaHIAPTY»
(@I'OC O0OO) u cocTaBiieHa Ha OCHOBE MTPUMEPHBIX PabOUMX MPOrpamm, Mo npeaMetrHon uHuu yueonukon O. C. 'abpuensiHa,
N.T. OctpoymoBa, C. A. CnagkoBa. 8—9 knacchel: [Ipocsemenne, 2019.

Mecto npeamera B 0a3MCHOM Y4eOHOM IJIaHE

CornacHo @enepalbHOMY TOCyIapCTBEHHOMY 00pa30oBaTeIbHOMY CTaHAApTy OOIIEro o0pa3oBaHUs U MO y4eOHOMY IUIaHy
IIKOJIBI B 8-M KJIacce Ha M3YYeHHE XUMHUHU OTBOIUTCS 68 yacoB (2 yaca B Hezer0); B 9 kimacce — 68 yacoB (2 yaca B HEIEIO)
ITporpamma coctaBieHa B 8 kiacce — 68 4acoB, B 9 knacce — 68 yacos.



Heau n 3aga4u Kypca

B OCHOBY KypcCa IIOJIOKCHBI CJICAYIONINEC UICH.
MaTCpUAIIBHOC CIMHCTBO U B3aUMOCBA3b 00BEKTOB U SIBJICHUI IIPpUPOIHLI,

BeAyllas poJib TEOPETHUUECKUX 3HAHUU JUisi OOBSICHEHUS U MPOTHO3UPOBAHUS XUMHUYECKUX SIBICHUW, OIEHKU UX
MPAKTUYECKON 3HAYNMOCTH;

B3aMMOCBSI3b KaU€CTBEHHOM M KOJIWYSCTBEHHOMN CTOPOH XMMHNYCCKUX 00BEKTOB MaTCpHaJIbHOIO MHPA,

pa3BUTHE XMMHMYECKOM HAYKM M IPOU3BOJICTBO XMMHYECKHX BELIECTB W MATEPUAIOB JUI YAOBIETBOPEHUS HACYIIHBIX
MOTPEOHOCTE YeNoBeKa M OOIIECTBA, PELICHUS TIJI00aJbHBIX MPOOJEM COBPEMEHHOCTH; T'€HETHYECKas CBSI3b MEXIY
BELIECTBAMM.

OTH UJIeU peATU3yIOTCS B KypCce XUMHUU OCHOBHOM IIKOJIBI TyTEM JOCTHUKECHUS CICTYIONINX LeJei:

Dopmuposanue y ydallluxcsi XMUMUYECKOU KAPTUHBI MUAPA, KAK OPTaHUYECKOM YaCTH €ro UEJOCTHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA.

Pazseumue no3naBaTeIbHBIX HHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN ydaluxcs B MPOIIECCE U3YUEHUS
MMM XUMHUYECKON HayKH U €€ BKJIaJla B COBPEMEHHBINH HayYHO-TEXHUYECKUM nporpecc; GOpMUPOBAHUE BaXKHEHIITUX JIOTHYECKHUX
oreparuii MbIIUICHUS (aHAU3, CHHTE3, 00001IeHe, KOHKPETU3aIlus, CPAaBHEHHUE U JIp.) B MPOIECCE MO3HAHUS CUCTEMBI
BAOXHEUIINX MOHATUH, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U CBOMCTBAX XUMUUYECKUX BEIIECTB.

Bocnumanue yoe:xx1EHHOCTH B TOM, YTO MPUMEHEHHUE MOJYYSHHBIX 3HAHUM U YMEHUH IO XUMUU SIBJIIETCS OOBEKTUBHOMN
HEO0OXO0MMOCTBIO I 0€30IacHOM paboThI C BEIIECTBAMHU M MaTepHallaMu B ObITY U Ha POU3BOJICTBE.

IIpoexmuposanue u peanuzayus BEIMTYCKHUKAMH OCHOBHOM IIIKOJIBI TUYHOU 00pa30BaTEIbHON TPACKTOPUH: BHIOOP TTPOQHIIS
oOy4eHHs B CTapIIei MIKoJIe Wi Po(hecCHOHaTBFHOTO 00Pa30BaTEILHOTO YUPEKICHHUS.

Osnadenue Knro4e8bimu KomMnemeHyuAMu . y‘—Ie6H0'HO3HaBaTeHBHBIMI/I, I/IH(l)OpMaI_[I/IOHHLIMI/I, OCHHOCTHO-CMBICJIOBBIMU,
KOMMYHHKAaTHBHBIMU.



O6wan xapaKTepucTuKa npegmerta

HpezmaraeMaﬂ pa60qa;1 ImporpamMma 1o XuMHnuHn paCKpbIBACT BKJIAI y‘le6HOI‘O npeamMeTa B JOCTUKCHHUC ueﬂeﬁ OCHOBHOTI'O
O6IH€I‘O 06p3,30BaHI/IH " OIIpCaACIICT Ba)KHEHIIINE COACPIKATCIIbHBIC JIMHUU IIPCAMCTA:

«Bewecmeo» — B3aUMOCBS3b COCTaBa, CTPOCHUSI, CBOMCTB, MOJYyYEHUS U IPUMEHEHUS BEIIECTB U MaTEPUAJIOB;

«Xumuueckas peakyus» — 3aKOHOMEPHOCTH MPOTEKAHUS U YIIPABJICHUS MPOILECCAMU MOTYUYEHUS U TIPEBPAILICHUS BEILIECTB;

«Xumuueckuti A3bIK» — ONEPUPOBAHUE CHUCTEMOM BaXXHEHUIIMX XHUMHUYECKHX TOHATUM, BIAJCHHE XHUMHUYECKOU
HOMEHKJIATYpOI U CUMBOJIMKOW (XMMUYECKUMHU 3HaKaMH, (POpMYyJIaMU U YPaBHEHUSIMU );

«Xumus u Hcu3Hv» — cOOIIOJCHUE MPAaBUI XMMHUUYECKON 0€30MacHOCTH MpU OOpallleHuU ¢ BELECTBAMH, MaTepualaMu U
XUMUYECKUMU MTPOLIECCAMH B IIOBCETHEBHOM KU3HU U HA IPOU3BOCTBE.

Kypc opueHnTupoBan Ha 0OcBO€HHE 00YYAIOIIMMUCS OCHOB HEOPTAaHMUYECKOW XMMHUU U KPAaTKOE 3HAKOMCTBO C HEKOTOPBIMU
MOHATUSAMU U 0OBEKTAMHU OPraHUYECKON XUMUHU.

B conepxarenbHoil TnHUK «Beuwjecmeo» pacKpblBa€TCA YUEHUE O CTPOCHUH aTOMa U BEIIECTBA, COCTABE M KIACCU(PUKALINU
XUMUYECKUX BEIIECTB.

B conepxarenbHol muHUN «Xumuueckas peakyusy pacKpbIBaeTCsl yUCHUE O XUMHUECKUX Tpolieccax: Kiaccudpukaus
XUMUYECKUX PEAKINNA U 3aKOHOMEPHOCTH UX MPOTEKAHUS; KAUECTBEHHAS M KOJIMYECTBEHHASI CTOPOHBI XUMUYECKHUX MPOIIECCOB
(pacu€Thl MO XUMHUYECKUM (HOpMYyJIaM U YPABHEHHSIM XUMHUECKUX PEAKIIUM ).

B conepxxarenbHol nuHUN «Xumuyeckuil sA36ik» (HOPMUPYIOTCS YMEHHUS YYAIIUXCS HA3bIBaTh BEIECTBA MO (GopMyliaM U
COCTaBJISITH (DOPMYJIBI TIO X HA3BAaHUSM, 3aIMMCHIBATh YPaBHEHUS PEAKIMI U XapaKTEpHU30BaTh WX, PACKPHIBATh WH(MOPMAIINIO,
KOTOPYI0O HECET XMMHYECKass CHMBOJIMKA, B TOM 4YHCJE BbIpaK€HHas M B TaOnu4HOW Qopme (mepuoauyeckas cucrema
xumudeckux anemeHToB J[. M. MenneneeBa, Tabnuiia paCTBOPUMOCTH BEIIECTB B BOJIE); HCIOJIb30BaTh CUCTEMY XMMHUYECKHX
MOHSTUH JIJII ONTUCAHUS XUMUYECKUX 00BEKTOB (DJIIEMEHTOB, BEIIECTB, MAaTEPUAIIOB U MTPOIIECCOB).

B conepxarenpHOM MUHUM «Xumus u HCU3HbHPACKPBIBAKOTCS JIOTUYECKUE CBSI3HM MEXIAY CBOMCTBAMH, NPUMEHEHHUEM,
MOJIyYCHUEM BEIIECTB B JTAOOPATOPHBIX YCIOBUSAX W HA MPOU3BOJICTBE; (HOPMHUPYETCS KyJIbTypa 0€30MacHOT0 M IKOJOTHYECKU
IPaMOTHOTO OOpalIeHHs] ¢ XUMUYECKUMU 00bekTaMu. B Kypce 3HauMTeNnbHas pojib OTBOJIUTCA XUMHUYECKOMY JKCIIEPUMEHTY:
MIPOBEICHUIO MPAKTUYECKUX PadOT W JTaOOPATOPHBIX OMBITOB, (PUKCAIMM M aHAIM3y WX PE3yJbTAaTOB, COOJIIOJICHHIO HOPM U
npaBui 6e30MmacHOM paboOThl B XUMUYECKOM KaOWHETE (J1a0opaTopun).



JInuHOCTHBIE, MeTANIPeIMEeTHbIE U MPeAMETHBIE Pe3yJbTAThI 0CBOEHHS Y4eOHOI 0 MpeMeTa

IIo 3aBCPIICHUIO KypCa XUMHUHU HaA 3TAIIC OCHOBHOI'O O6HI€FO O6pa3OBaHI/IH BBIITYCKHHUKHU OCHOBHOM IIKOJIbI JOJIDKHBI
OBJIAJCTDH CIACAYIOIIHMMUA pPE3YyJIbTaTaMU:

JIn4HOCTHBIE Pe3yJIbTAThI:

0CO3HaAHUe CBOEW 3THUYECKOW MPUHAJIEKHOCTH, 3HAHUE MCTOPUM XMMHHM M BKJIaJla POCCUWCKOM XMMHYECKOW HAyKH B
MUPOBYIO XUMHIO;

¢opmuposarue OTBETCTBEHHOIO OTHOIIECHUS K MO3HAHUIO XUMUU; TOTOBHOCTH U CIIOCOOHOCTH yYalllMXcsi K CaMOPa3BUTHUIO
M CcaMoOOpa30BaHMIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB M TEOPHM XUMHUHU; OCO3HAHHOTO BBIOOpA U MOCTPOCHHE
MHJMBUTyaJIbHOM 00pa30BaTEIbHON TPAEKTOPUU;

¢opmuposanue NEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHUpAa, HEOTHEMIIEMOM YacThl0 KOTOPOM SIBJIIETCSA XUMUYECKAs
KapTHHA MUPAa;

06/1a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKU, B TOM YHCIIC U
XUMUYCCKUM;

0CB0eHUe COLMATbHBIX HOPM, MPAaBWI MOBENEHUSA, pojied U (opM COIUATBHON >KU3HU B COIMYyME, MPUPOJEC M YaCTHOU
’KU3HU Ha OCHOBE DKOJIOTHUECKOU KYJIbTYpPHI M 0€30IMacHOT0 0OpaIlleHUs ¢ BEIIECTBAMH U MaTepuajaMu;

¢dopmuposarue KOMMYHUKATHBHONH KOMIIETCHTHOCTH B OOIIEHHMH CO CBEPCTHHKAMH M B3pPOCIBIMH B IpOIeCcce
oOpa3oBaTeabHOM, OOIICCTBEHHO TMOJIC3HOW, Y4eOHO-HCCIICIOBATEIbCKON, TBOPYECKOM M APYTHX BHJIOB JICATEIHLHOCTH,
CBI3aHHBIX C XUMHUEN.

MeTtanpeameTHble pe3yJibTaThI:
onpeoenerue 1eleld cCoOOCTBEHHOT0 00yUeHHUs, MOCTaHOBKA U (hOpMyIUpOBaHUe /115l ce0s1 HOBBIX 3a]1aY;

nianupoeanue TYTEH JOCTHKEHHS IKEITaeMOIo pesynbTaTa OOydYeHHMS] XHUMHHM KaK TEOPETHYECKOro, TaK |
AKCIIEPUMEHTAIILHOTO XapaKTepa;



CcOOmHeceHue CBOMX JEUCTBUNA C ITUIAHUPYEMBIMH pe3yJIbTaTaMU, oCyuecmejileHue KOHTPOIIS CBOEH JesSTeNbHOCTU B
npolecce TOCTHKEHUSI pe3yJibTaTa, onpeodeieHue Cioco00B AEMCTBUI NIPU BBHIMOJIHEHUH J1a00PATOPHBIX U MPAKTUYECKUX padboT B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30MaCHOCTH;

onpeoesieHue UCTOUHUKOB XUMHUYECKOW MH(POpMAIIUU, MOTyYEeHUE U aHaIu3 e€, co3laHrne MH(POPMAIMOHHOTO MPOJYKTa U
€ro Mpe3eHTaIus;

ucnoivb3zosarue OCHOBHBIX MHTCIIJICKTYAJIbHBIX onepaunﬁ: aHalin3a U CUMHTC3a, CPABHCHUS U CUCTCMATHU3allUH, O606H.[€HI/I$I )41
KOHKpPETU3AlNH, 6bliseHue TPUINHHO-CICACTBCHHBIX CBSI3CH U nocmpoenue JIOTHYCCKOro pacCy’XJICHUS W YMO3AKIIOUCHUA
(I/IHIIYKTHBHOFO, ACOAYKTUBHOI'O U I10 aHaJIOFI/II/I) Ha MaTCpHaAJIC CCTCCTBCHHO-HAYYHOI'O COACPIKAHUA,

ymernue Co31aBaTb, IPUMCHATL U HpeO6pa3OBBIBaTB 3HAaKN W CHUMBOJIbI, MOJACIIM W CXCMbl JId PCIICHUSA yUIe6HBIX u
IIO3HAaBATCIJIbHBIX 3a41a4,

Gopmuposanue M pazeumue KOJIOTHUYECKOT0 MBILUICHHS, YMEHUE MIPUMEHATh €r0 B MMO3HABATEIbHONW, KOMMYHUKATUBHOM,
COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHATBHOW OPUEHTALINH;

2eHepuposanue UJIeH U OlpeIeTICHUE CPEJICTB, HEOOXOANMBIX JIJISI UX PeaTU3aIliH.
IIpeameTHbIE pe3yJIbTATHI:

yMeHue 0003HAYaTh XMMUUYECKHE DJIEMEHTHI, Ha3bIBaTh UX U XApaKTEPU30BaTh HA OCHOBE MOJIOKEHHUS B MEPUOTUYECKOU
cucteme /1. 1. Menneneena;

Gopmynuposarue WN3yYCHHBIX MMOHATHUM: BEIIECTBO, XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJia, MOH, KATUOH, aHHOH, MPOCTOE
Y CJI0’KHOE BEIIECTBO, XMMUYECKAs peaKiysl, BUIb XUMHUYECKUX PEAKIUH U T.11.;

onpedenenue 1o GopMmyiaM COCTaBa HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, BaJEHTHOCTH aTOMOB XHWMHYECKHX
AJIEMEHTOB WJIM CTEIIEHU UX OKUCIICHUS,

noxumanue THPOPMAIINH, KOTOPYIO HECYT XMMUYECKHE 3HAKH, OPMYJIBI U YPABHECHHS;

YMeHue Kiaccuguyuposams NMPOCThie (METAIIBI, HEMETAIIIBI, 0JarOpPOHbIE Ta3bl) U CIOXKHBIC (OMHAPHBIE COCTUHEHUS, B
TOM YHCJI€ U OKCHUJIBI, @ TAKKE THIPOKCUIIBI — KUCIOTHI, OCHOBaHUS, aM(POTEpHBIE TUAPOKCHU]IBI — U COJIN )BEIIECTBA;



Gdopmynuposanue TEPUOIUYECKOTO 3aKOHA, 00BACHeHUe CTPYKTYpbl U MHGOpMAIMKM, KOTOPYI0 HECET MepHoJnyecKas
cucteMa xummuueckux saemeHToB J[.M. MenneneeBa, packpsimue 3Ha4CHHS IEPUOANYECKOTO 3aKOHA;

ymerue xapakmepuzoeamsb CTPOCHHUC BCIICCTBA — BHUAbI XUMHYCCKHUX CBSI3€H U THUIIBI KPpUCTATIIIMICCKHUX peIHéTOK;

OnucaHue CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB C OPSIAKOBBIMUA HOMepamu 1—20 u 26,0mobpasicenue ux ¢ IOMOUIBIO
CXeM;

cocmaejiernue (1)0pMy.H OKCHJI0B XUMHWYCCKUX IJICMCHTOB U COOTBCTCTBYIOIINUX UM I'HMAPOKCHUIAOB,

Hanucauwue CTPYKTYPHBIX (OPMYIT MOJIEKYJSPHBIX COCAMHEHUN | POPMYNIBHBIX €IWHUIl HOHHBIX COCIMHEHUU TI0
BAJICHTHOCTH, CTETIEHU OKUCIICHHS WM 3apsily HOHOB;

ymeHnue cﬁopMleupoeamb OCHOBHBIC 3aKOHBI XUMHH: IIOCTOAHCTBA COCTaBa BCIICCTB MOJICKYJIAIPHOI'O CTPOCHHA, COXPAHCHUA
MacCChbI BCIICCTB, 3aKOH ABoraz[po;

yMeHue ¢hopmyaupoeams OCHOBHBIE TOJIOKEHUS AaTOMHO-MOJIEKYJIIPHOTO YYEHHUS U TEOPUU AJIEKTPOJIUTHUYECKON
JIMCCOITHAIINY,

onpedenexue MPU3HAKOB, YCIOBUM MPOTEKAHUS U MPEKPAIICHUS XUMUUECKUX PEAKIINA;

cocmasiieHue MOJEKYISIPHBIX YpaBHEHUM XUMUUYECKUX pEaKIui, MOATBEPKIAIOIMIMX OOIIMe XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB U OTPAKAIOUIUX CBA3U MEK]Y KJIaCCaMHU COCIMHEHUM;

cocmaesienue ypaBHEHUN PEakiuii ¢ y4acTUEM AJIEKTPOJIUTOB TaKKe B MIOHHOU (opMme;

onpeoesierue 0 XUMUIECKUM YPaBHEHUSM MTPUHAIJICKHOCTH PEAKITNI K ONpeIeIEHHOMY TUITY WIIA BHITY;
cocmasnenue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C TTOMOILIBI0 METOA SJIEKTPOHHOTO OaaHca;
npumeHenue MOHATUNKOKUCIIEHUEY» U «BOCCTAHOBJIEHUE» ISl XapAKTEPUCTUKN XUMHUYECKUX CBOVCTB BEILIECTB;

onpeoeienue C TIOMOIIBI0O KAYECTBEHHBIX PEAKIMA XJIOpUI-, CyiIb(dar- W KapOOHAT-aHMOHOB W KAaTHMOHA aMMOHHUS B
pacTBope;

00vsicHeHUe BIUSHUS Pa3INYHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEaKIUi;



ymernue xapaxkmepuszosambs I10JO0KCHUC MCTAJIOB M HCMCTAJIIIOB BHGpHOI[PI‘IGCKOﬁ CUCTCMC JJICMCHTOB, CTPOCHHUC HX
4aTOMOB 1 KpUCTAJLJIIOB, 06HII/IG (bI/ISI/ILIGCKI/Ie U XUMHUYCCKHC CBOﬁCTBa;

00vsCHeHUe MHOFOO6pa?>I/IH IMPOCTBIX BCHICCTB ABJICHUCM AJIJIOTPOIINU C YKA3dHUEM e€ IIPUYIHH,

YCMAHOBNeHUEePA3INYUUTHIPO-, TMHPO- U  JNEKTPOMETAUIYPIHH U ULTIOCHPUPOBAHUEITUX — Pa3IMdui  [pUMepamMu
MIPOMBITIUICHHBIX CTIOCOOOB MOTYyYEHUS METAJIIOB;

yMmeHue oasamb o0y Xapakrepuctuky sieMeHtoB |, I, VIIA rpynn, a taxke Bomopoaa, KUCIOpOJa, a30Ta, CEPBI,
docdopa, yraepoaa, KpeMHUSI U 00pa30BaHHBIX MMH TMPOCTHIX BEHIECTB U BAXHEHIINX COCAMHEHUU (CTPOCHHE, HAXOXKICHHUE
B IIpHUpOJIe, TOTy4YeHHe, (PU3NUecKre 1 XMMUYECKHEe CBOMCTBA, TPUMEHEHHUE);

YMeHue onucvléams KOPPO3UIO METAILIOB U CIIOCOOBI 3aIlUTHI OT HEE;

VYMeHUenpou3800ums XUMUYECKUE PacU€Thl C UCTIOJIB30BAHUEM MOHITHIN «MaccoBas JI0JIsl BEIIECTBA B CMECH», «KOJIMYECTBO
BEILIECTBA», «KMOJISIPHBIA 00BbEMY TIO POpMYJIaM U YpaBHEHUSIM PEaKIIUiA;

onucaxue CBOMCTB U IMPAKTHYCCKOI'O 3HAYCHUA U3YUYCHHBIX OPraHUYCCKUX BCIIICCTB,

6blNOJIHEeHue 0003HaYCHHBIX B InporpamMmme 9KCIICPUMCHTOB, pacnozHaeaHueHCoOpraHnicCKux BCIICCTB I10
COOTBCTCTBYIOIIIHUM ITPHU3HAKAM,

cob.100eHue ipaBui 0€30MacHOM pabOThl B XUMUYECKOM KaOuHeTe (1aboparopun).



Oo0s3aTe/IbHBIA MUHMMYM COACP:KAHUS 00Pa30BaHHS
8 KNIACC

HavanbHble NOHSATUS M 3aKOHbI XUMHH

Tena u BemiectBa. CBOICTBa BeIIECTB. JTaJIOHHBIE (PU3UYECKHE CBOWCTBA BEUIECTB. MarepHalibl U MaTepHaIOBEICHHUE.
Ponb xuMuu B )KM3HU COBPEMEHHOTO 0011ecTBa. OTHOIIEHHE OOIIECTBA K XUMUU: XeMopuins 1 xemogoous.

Mertonsl u3ydenuss xumuu. HaOmronenuwe. DkcnepumeHT MogenupoBanue. Mojenu MarepualibHble M 3HAKOBBIE WM
CHUMBOJILHBIE.

l'a3zpl. XKungkoctu. TBEpable BemiecTBa. B3anMmHbIE mepexoipl MEXKAY arperaTHbIMU COCTOSIHUSIMH BELIECTBA: BO3TOHKA
(cyOnmumarust) u aecyOaumariusi, KOHJICHCAIUS U UCTIApEHNE, KPUCTAIUIM3alUsl U TUIaBJICHUE.

duznueckue ABieHUs. YUCThie BelecTBa U cMecu. ['oMoreHHble U reTeporeHnbie cMecu. Cmecu razoo0pasHble, JKUJKHE U
TBEpabIe. CriocOObI pa3esieHus] CMECe: MEeperoHKa, Wiu AUCTWUIALUS, OTCTauBaHUE, (GUIBLTPOBAHHUE, KPUCTAILTU3AIMS WU
BbITIapuBaHue. Xpomarorpadus. [I[pumenenne 3Tux cnocoOoB B 1a0OpaTOPHOU MPAKTUKE, Ha IPOU3BOJICTBE U B OBITY.

XUMHUYECKUE DJIEMEHThI. ATOMBI M MOJIEKYJbl. [IpocThie U CIOXKHBIC BEIIECTBA. AJIJIOTPONHS HAa MPUMEPE KUCIOPOA.
OCHOBHBI€ MOJIOKEHHUST ATOMHO-MOJIEKYJIIPHOTO yueHus. MoHbl. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHUS.

3Haku (CUMBOJIbI) XMMUYECKUX 3JIeMEHTOB. MHbopMalius, KOTOPYI0 HECYT 3HAKM XMMHYECKUX DJIEMEHTOB. DTUMOJIOTHUS
Ha3BaHUW HEKOTOPBIX XHUMHUYECKHX »djeMeHToB. llepuogmueckass Tabmmia xumudeckux saemeHtoB JI. M. Menneneesa:
KOPOTKOTIEPUOAHBIA U IITWHHOTIEPUOAHBIN BapuaHThl. [lepuonbl u rpynmel. ['aBHas u moOGounast moarpymimsl, wit A- u b-
rpynmnbl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumnueckue popmynsl. Maaexcsl n koapduiumentel. OTHOCUTENBHAS MOJIEKYJIsIpHas Macca. MaccoBasi 10Jis1 XMMHUYECKOTO
arieMeHTa B coequHeHnn. MHpopmMalins, KOTOPYIo HECyT XUMUYECKHE (POPMYJIbL.

BanentHocts. CtpykTypHble (DopMynbl. XUMHUYECKHE A3JEMEHTHI C MOCTOSHHOW M TEPEMEHHOW BaJ€HTHOCTHIO. BBIBOJ
dbopMysbl coelMHEHUs TO BajeHTHOcTH. OmpeleneHue BaJEHTHOCTH XWMHUYECKOrO 3JIEMEHTa MO (opMysie BelIeCTBa.



CocraBieHue Ha3BaHUU COCI[PIHCHHﬁ, COCTOAMMUX M3 ABYX XHMHYCCKHUX 3JICMCHTOB, IIO BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA
COCTaBa BCHICCTB.

XUMHYECKHE PCaKInM. PearenTsl n IMPOAYKTBI PCAKIIUU. HpHBHaKI/I XUMHUYCCKHUX pCaKHHﬁ. YcnoBusa ux IMPOTCKAHUA U
IMPCKpaIICHUAI. PeaKHI/II/I TrOpCHU:I. 9K30T€pMHqGCKHG U SHAOTCPMHUUYCCKHUC PCAKIINH.

3aKOH COXpaHEHHUSI MacChl BEIIECTB. XUMHUYeCKue ypaBHeHHs. (CocTaBieHHE XUMUYeCKuX ypaBHeHui. Wudopmanus,
KOTOPYIO HECET XUMUUECKOE YPABHEHHUE.

Knaccudukanys XuMUYecKUX peakuid 1o COCTaBy U YUCILY PEareéHTOB U MPOIYKTOB. THIBI XUMUYECKUX peakiuil. Peakunu
COEIMHEHMSI, Pa3JI0KEHU, 3aMellleHns U oOMeHa. Karanu3aTopsl U kataaus.

JdemoHcTpanuu

e Kouiekys MaTepUaoB U U3JEIUN U3 HUX.

e Mojenu, ucrob3yeMble Ha ypokax (pU3uku, OMoJIoTun U reorpadumu.

¢ OO0BEMHBIE U IIAPOCTEPKHEBBIE MOJICTTU HEKOTOPHIX XUMUUECKUX BEIIECTB.

eMoien KpUCTAINIMYECKUX PEIIETOK.

e CobOupanue mpubdopa Jijisl OJIyYeHHS Ta3a | MPOBEpKa €ro repMETHYHOCTH.

eBo3roHka cyxoro Jip/ia, 10J1a WM HapTalIuHA.

e ArperaTHbl€ COCTOSIHUSI BOJIBI.

ePasjeneHne IByX HECMEIIUBAIOIIMXCS HKUJIKOCTEN C MOMOIIBIO IEIUTEIBHOU BOPOHKH.

o JlucTriiATOp M €ro padora.

eYcTaHoBKa i PUIBTPOBaHUA U €€ paboTa.

e YCcTaHOBKA /IJI BhIMApUBaHUs U €€ padoTa.

e Konnekimst ObITOBBIX IPUOOPOB 151 GUIBTPOBAHUS BO3AYyXA.

ePaznenenne kpacsiiero BemiecTra gpaomacrtepa ¢ TOMOIIBI0 METoa OyMa)KHOM XpomaTtorpaduu.
eMoienu aIOTPOINHBIX MOAU(UKAITUN yTiIepoaa U CEPHI.

e]Jonyuenue o30Ha.

ellopTpeTsl 1. 4. bepuenuyca u /[. 1. Menneneesa.

¢ KOpOTKONEPUOIHBIN U JJIMHHONIEPUOAHBIM BapuaHThl epuoandeckon cucreMsl 1. 1. Menneneesa.



e KOHCTpyHpOBaHUE MIAPOCTEPKHEBBIX MOJEIEH MOJIEKYI.

e Animapat Kumnna.

ePaznoxenre Ouxpomara aMMOHHUS.

e[ 'OpeHHE Cepbl U MATHUEBOU JICHTBHI.

e[loptpetst M. B. JlomoHocoBa u A. JI. JIaBya3be.

¢ ONBITHI, WJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUSI MAaCcChl BEIIIECTB.

e["'openue docdopa, pacTBOpeHHE MPOAYKTA TOPSHUS B BOJIC U UCCIIEAOBAHKE IMOTYUYEHHOTO PACTBOPA JTAKMYCOM.
e B3anuM01eCTBUE COJISTHOM KUCIIOTHI C LIMHKOM.

e[lonyuenue ruapokcuaa meau(ll) u ero pasznoxeHue npu HarpeBaHUU.

JlaGopaTopHbIe ONBITHI

* O3HaKOMJICHUE C KOJUIEKIIMEH J1ab0opaTOpPHON MOCY/IBI.

* [IpoBepka repMETUYHOCTH TIPUOOPa 1715 TTOTYUEHHUSI Ta30B.

* O3HaKOMJICHUE C MUHEpaJIaMH, 00pa3yIOIMMH TPAaHUT.

* [IpuroroBiyieHHE reTEPOTEHHON CMECH MOPOIIKOB CEPHI C JKEJIE30M U UX pa3ciICHUE.

* BzaumoelicTBre pacTBOPOB XJIOPUAOB U UOJAUIOB KaJIMs C pACTBOPOM HUTpaTa cepedpa.

* [Tonnyuenue ruapokcuaa meau(Il) u ero B3auMoeiicTBIE C CEPHOM KUCTOTOM.

* B3aumoencTBrue pacTBopa Colibl C KUCIOTOM.

* [IpoBepka 3aKkOHa COXpAHEHUsI MACChI BEIIECTB HA MPUMEPE B3aUMOJICUCTBUS IIETOUYH C KUCTOTOM.

* [IpoBepka 3aKkoHa COXpAHEHUSI MACChI BEIIECTB HA MTPUMEPE B3aUMOJICHCTBUS IENOUH ¢ conbto xene3a(lll).

* Paznoxxenue mepokcuaa BojgopoAa ¢ momolmibio okcupa Mmapranina (IV). 11.3amemienue »xene3oM MeIW B MEIHOM
KYIIOpOCe.



IIpakTHyeckune padboThI
1. [IpaBuia TeXHUKH O€30MACHOCTH U HEKOTOPHIC BUJIBI pa0OT B XUMHUUYECKOM TabopaTopuu (KaOMHETE XUMHUH ).
2. HaGnroneHue 3a ropsiei CBe4oHu.
3.AHanu3 noyBkl (aHaJIOT PpadboThl «OUUCTKA IOBAPEHHOM COTNY).
Ba:kneiinue npejacTaBuTe/ I HEOPraHnyecKux BemecTs. KosinyecTBeHHbIE OTHOIIEHUSI B XUMUHM

CocraB Bo3nyxa. [lonsitue 06 00BEMHOM J10J1€ () KOMIIOHEHTa IPUPOIHOM ra30BOM cMecH — Bo3ayxa. Pacuér oonEma
KOMITOHEHTA Ta30BOM CMECH 10 ero 00bEMHOM J10J1e U HA000POT.

Kucnopoa. O3on. [Tonyuenne kucnmopoja. CoOupaHnue U pacrio3HaBaHHE KUCIOPOia. XUMHUYECKUE CBOMCTBA KUCIOPO/Ia:
B3aUMOJICHCTBUE C METAIJIaMH, HEMETAJUIAMU U CJIOKHBIMM BeliecTBamu. [Ipumenenue kuciaopoa. KpyroBopoT kuciopojia B
MIpUpPOJIE.

Oxcunpl. O6pazoBaHue Ha3BaHUM OKCUIOB 10 uX (opmyrnam. CoctaBiaeHue GopMys OKCHIOB M0 UX Ha3BAHUSM.
[IpencraBurenu OKCUAOB: BOJA U YIJICKUCIIBINA a3, HEraléHast u3BECTb.

BO}IOpO}I B IIpUpoAac. duznyeckrue 1 XMMUUYCSCKHE CBOMCTBA BOAOpOJAA, €TI0 IIOJTYYCHUC U ITIPUMCHCHHUC.

Kucnotel, ux cocraB u ux kinaccupuxanus. Muaukatopel. Tabmuua pactBopuMocTu. CepHasi U COJsiHAs KHUCIOTHI, UX
CBOKWCTBA ¥ IPUMEHEHHUE.

Comnm, ux coctaB U Ha3BaHus. PacTBopumocTh coinelr B Boje. [IpeacTaBurenu coseii: XJIopu HaTpus, KapOOHAT HATPHS,
docdar kampus.

[Tocrosinnass ABoragpo. KomnuectBo BemectBa. Moisb. MossipHast macca. KpaTHble eIMHUIBI M3MEPEHUSI KOJWYECTBa
BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb, MUJUIUMOJISIPHAS U KWJIOMOJIAPHAs: MAacChl BEILIECTBA.

Pacuértsl ¢ ncnoap30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MAaccay, «IIOCTOSIHHAsT ABOTaapo».
3akoH ABorajipo. MosspHblil 00bEM ra3000pa3HbIxX BemiecTB. OTHOCUTENbHAS TUIOTHOCTH T'a3a Mo APYroMmy rasy.

KpaTHBIG CAWHUIIBbI NSMCPCHUA — MI/IJ'IJ'II/IMOJIHpHHﬁ u KI/IHOMOJISIpHI:Jﬁ 00BEMBI F3.3006p8,3HBIX BCIIICCTB.



Pacuétel ¢ ucnonp3oBaHUEM TMOHATHM «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJIIPHBIM 00BEM Ta30By», «UHCIIO
ABoraapoy.

I'unpocdepa. KpyroBopot Bojibl B ipupoie. Puznueckre 1 XMMUYECKHE CBOMCTBA BOJIbI: B3AaMMOJICHCTBHE C OKCUJIAMHU.

OcHoBaHusi, ux coctaB. PacTBOpMMOCTb OCHOBaHUW B Boje. M3MEHEHHE OKpAaCKW HHIUKATOPOB B IEJIOYHOU cCpeje.
[IpencraBuTenu menoyeii: THAPOKCUILI HATPHUSI, KATUs U KaJIbIU.

PactBoputens u pactBopéHHOe BemecTBO. PacTtBopsl. PactBopenue. I'mapaTel. MaccoBas 1o paCTBOPEHHOTO BEILIECTBA.
Pacuétsl, cBsI3aHHBIE C HCIOJIB30BAHUEM MOHATHS «MACCOBas J10JIsI PACTBOPEHHOTO BEILIECTBAY.

JdeMoHcTpanuu

eOnpeesieHNe COIepKaHUS KUCIOPOIa B BO3yXE.

e[lonyueHue KUCIOpoOAa pa3ioKEHUEM IIEPMAaHraHaTa Kajaus U MEPOKCHIA BOJIOPOA.
e CoOupaHue METOJI0OM BBITECHEHHUSI BO3/TyXa U BOJIBI.

e Pacrno3HaBaHKe KUCIOPOA.

e['opeHue Maruusi, xeinesa, yris, cepsl 1 pochopa B Kkucimopoe.

e KoJUIeKIS OKCUIOB.

ellonyuenue, cobupanue u pacrno3HaBaHuEe BOJOPO/IA.

e[ opeHue BosIOpOA.

eBzaumopeiictBue Bogopoaa ¢ okcuaom meau(Il).

e Kouiek1iysi MUHEpaIbHBIX KUCIIOT.

e[ IpaBuiio pa3daBieHus CEpOl KUCTOTBHI.

e KoJuTeKIus COJIEN.

e TaGnuIa pacCTBOPUMOCTH KUCJIOT, OCHOBAHHI U COJIEH B BOJIC.

eHekoTophie MeTaIbl, HEMETAJIIBI U COSTMHEHUS C KOJTUYECTBOM BEIIIECTBA, paBHBIM 1 MOJIb.
eMojenb MOJSIPHOTO 00bEMa ra3000pa3HbIX BELIECTB.

¢ KoJUIEKIIMS OCHOBaHUM.



JlabopaTopHbIe ONbITHI

* [lTomyTHEHME N3BECTKOBOM BOABI PH MPOITYCKAHUH YTIIEKUCIIOTO Iasa.
* [losryuenue BoIOpo1a B3aNMOAECHCTBUEM LIMHKA C COJISTHOM KUCIIOTOM.
* PacniosHaBaHH€e KUCIIOT C IOMOLIBIO HHIUKATOPOB.

* I3MeHeHHEe OKpaCKU MHIUKATOPOB B LICIIOYHON CpEAE.

* O3HakOMJICHHE C MpenapaTamMy JOMAIIHEN WM IMIKOJIbHOM aNTEYKU: PACTBOPAMHM IEPOKCHUIA BOJAOPOAA, CIUPTOBOM
HACTOMKH MOJla, aMMHaKa.

IIpakTnyeckue padoTbl
4. [lonyuenue, coOMpaHre U pacro3HaBaHUE KUCIOPOAA.
5. Ilonmyuyenue, cobupanue 1 pacrio3HaBaHUE BOJOPOJIA.
6. [IpuroToBneHue pacTBopa C 3aJaHHOW MACCOBOM OJIEN PACTBOPEHHOTO BEIIECTBA.
OcCHOBHBIE KJIACCHI HEOPraHUYECKHUX COeIMHEeHUil
O06o001meHue cBefieHni 00 OKCUIaxX, X KiaccupUKaIii, Ha3BaHUIX U cBOMCTBaX. CrOCOOBI MOTYYEHUs OKCUIOB

OcHoBaHwus, UX Kilaccu(ukamus, Ha3BaHUs M CBOMCTBa. B3auMopaeicTBre ¢ KUCIOTaMU, KUCJIOTHBIMH OKCHIAMU M COJISIMH.
Paznoxxenue HepacTBOpUMBIX OcHOBaHUM. CIOCOOBI MOJTyYeHUS OCHOBAHMIA.

Kucnorsl, ux kimaccudukaiys 1 Ha3BaHus. OOIIMe XUMAYECKHUE CBOMCTBA KUCIOT. B3auMoelicTBHE KHCIIOT ¢ METaUIAMH.
DIEKTPOXUMHUYECKUN Pl HAIPSKEHU METAIIOB. B3anMoielicTBUE KUCIOT C OKCUAaMU METaJJIoB. B3anMmoielicTBue KUCIOT C

OCHOBAHMSIMH — peakiusi HehTpanuszanuu. B3aumopeiictBue kucimor ¢ comsamu. [lomydenue OECKUCIOPOMHBIX U
KHUCJIOPOJICOIEPKAIUX KACIOT.

Comn, wx wiaccudukanus W CBoOWCTBA. B3aumojeiicTBue cojied C MeTalulaMH, OCOOEHHOCTH JTHUX PEaKIIHi.
B3aumogeiictBue coner ¢ coisAMu. |'eHeTMueckue psAapl MeTaula U HemeTalula. ['eHeTuyeckas CBs3b MEXAY KIIAaCCaMH
HEOPraHNYE€CKUX BEILECTB.



JlabopaTopHbIe ONBITHI

* B3aumoielicTBre OKCH/Ia KAJILLUS C BOJOM.

* [lomyTHEHME N3BECTKOBOM BOJBI.

* Peakuus HeUTpanu3aluu.

* [Tonnyuenue ruapokcuaa meau(ll) u ero B3aumMoaeiicTBUE C KUCIOTOM.
* Paznoxenue ruapokcuaa meau(ll) mpu narpesanum.

* B3anMoelicTBHE KHUCIIOT C METaJIaMH.

* B3aumoielicTBHUE KHUCJIOT C COJISIMM.

* O3HaKOMJICHHE C KOJUICKIIEH COJIEH.

* Bzaumoperictue cynbdara menu(Il) c xxenesom.

* B3anMoielicTBrE COJIei C COJIAMMU.

* ['eHeTHUECKAs CBA3b MEXKY KJIaCCaAMU HEOPTraHWYECKUX BEIIECTB HA MIPUMEPE COCTUHEHUN MEJIH.
IIpakTnueckne padoThI

7.PellieHne 3KCIEepUMEHTAIIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.

Iepnoauyecknii 3aK0H U NepuoaNYecKasi cucreMa xumnueckux ieMenToB /.. MenneneeBa. CtpoeHue aroma

EcrecTBeHHbIE ceMeCTBa XMMHUYECKUX HJIEMEHTOB: IIEJIOYHBbIE W IIEJIOYHO3EMENIbHbIE METAJIbl, TaJIOT€HbI, UHEPTHBIC
(6maroponnbie) ra3sl. AMboTepHOCTh. AM(OTEpHBIE OKCHUIIBI M TUAPOKCHIBI. KOMIIIIEKCHBIE COMH.

Otkpeitue [[. WM. MeHaeneeBbIM NEPUOAUMYECKOTO 3aKOHA W CO3JaHWE HUM IEPUOJIMYECKOM CUCTEMbl XHMHUYECKHX
3JIEMEHTOB.



ATOMBI Kak <1)opMa CymICCTBOBAHUA XUMHUYCCKUX 3JICMCHTOB. OcHOBHBIC CBCACHUA O CTPOCHHUU ATOMOB. I[OK&S&TCHBCTB&
CJIOXKHOCTH CTPOCHHUA aTOMOB. OnbITHI Pesep(bopna. HJ'IaHeTapHaSI MOACJIb CTPOCHUA aTOMA.

CoctaB aTOMHBIX AACp: IIPOTOHBI, HeﬁTpOHLI. OtHocuTenbHass aToMHas Macca. B3auMocCBsI3b NOHSATHH «IIPOTOH»,
«HCI?ITpOH», «OTHOCHUTCJIbHAs] aTOMHasA Maccay».

Mukpomup. OnekTpoHbl. CTpO€HUE 3IIEKTPOHHBIX YpPOBHEW aTOMOB XUMHYeCKHX 3yieMeHToB |1—20. Ilonsatue o
3aBEPIIEHHOM DJIEKTPOHHOM YPOBHE.

N3otonbl. duznyeckuit cMbica cuMBosiuku Ilepuonnueckoit cuctembl. CoBpemeHHass (GOpPMYJIUPOBKA MEPUOIUYECKOTO
3aKkoHa. M3MeHeHMsI CBOMCTB 3JIEMEHTOB B MEpUOaX U rpynmnax Kak GyHKIUS CTPOCHUS FJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTHUKa 3JIEMEHTa-MeTaJlJla U 3JIEMEHTa-HEeMeTaula Mo HUX IMOJIOKEHUIO B MEPUOIUYECKON CUCTEME XMMHUYECKUX
anemeHToB [l. 1. MeHaeneena.

JdemoHcTpanuu

e Paznuunbie (hOPMBI TAOJIHI] TIEPUOANUECKON CUCTEMBI.

eMoaenupoBanue nocTpoeHus nepuoanueckor cucremsl /. 1. Menneneena.
eMojiesi aTOMOB XUMHUUYECKUX IJIEMEHTOB.

eMojenu aTOMOB JIEMEHTOB 1—3-T0O TIEPHOIOB.

JlaGopaTopHbIe ONbITHI

* [Tonyyenne aM(poTEpHOTO rUAPOKCUIA U UCCIIETOBAHUE €TO CBOMCTB.
Xumnyeckas cBsizb. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Nonnas xumudeckasi cBsizb. oHBI, 00pa30BaHHBIE aTOMAMHU METAJJIOB U HeMeTauioB. CxeMbl 00pa30BaHUsl HOHHOUN CBSI3H
JUTsl OMHAPHBIX coeArHeHU. VOHHBIE KpUCTAaUIMUECKHe PEemETKH U (U3HUYECKHE CBOWCTBA BEIIECTB C ATUM THIIOM DPEIIETOK.
[Tonsitue o popMyJIbHOMN eMHUIIE BEIIECTRA.

KoBasieHTHass xuMu4eckasi CBsI3b. JIEKTPOHHBIE W CTpyKTypHble (opmyinbl. [lonstue o BamentHocTH. KoBaneHTHas
HemoJisipHast CBA3b. CXeMbl 00pa30BaHUS KOBAJICHTHOW CBSI3M JJIS OWHAPHBIX COENWHEHUN. MOJEKYJSIpHbIE U aTOMHBIE
KPUCTAJUINYECKUE PEIIETKHA U CBOWCTBA BEIIECTB C ’TUM THUIIOM PELIETOK.



DIJIEKTPOOTPULIATEILHOCTD. Pl 35ekTpooTpuiareabHOCTH. KoBajeHTHast moJisipHasi XUMuueckas cBs3b. Jumnonb. Cxembl
00pa3oBaHUs KOBAJCHTHOW TMOJSPHON CBSI3U JJI1 OWHAPHBIX COSAMHEHUM. MOJEKYJsIpHbIE W aTOMHBIC KPHUCTAUIMYECKUE
PEIETKU U CBOKWCTBA BEMIECTB C 3TUM TUIIOM PEIIETOK.

Merannuyeckass XMMHAYECKasi CBA3b M METAJUIMYECKasl KpUcTaimyeckas pemérka. CBOMCTBA BEHIECTB C ATUM THUIIOM
peméTok. Enqunas npupoga XUMUYECKUX CBA3EH.

Crenenb oxucnenusi. CpaBHEHHE CTEIEHM OKHUCJIEHUSI M BajeHTHOCTH. lIpaBuna pacuéra cTeneHel OKHCICHHUS IO
dhopMysiaM XUMUYECKUX COSTUHECHUM.

OKHCIIUTETFHO-BOCCTAHOBHTENbHBIE peakiuu.OnpeneseHue CTeIeHe OKUCICHUS U AJIEMEHTOB, 00pa3yOIINX BEIIESCTBA
pPa3HBIX KJIaccoB. Peakimm MOHHOTO OOMEHa M OKHCIIHMTEIIbHO-BOCCTAaHOBUTEIbHBIC peakinu. OKHCIUTETh W BOCCTAHOBUTEIID,
OKHCJICHUE M BoccTaHOBIIeHHe. CoCTaBlIeHNe ypaBHEHUIN OKUCIHTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOAOM 3JICKTPOHHOTO
OasaHca.

JlemoHCcTpauumn

eBunecodparments! u cnaiasl «MloHHAas XUMHUUYECKas CBS3bY.

e Komekus BemecTs ¢ HOHHOM XUMHUYECKOU CBS3bIO.

eMojenu NOHHBIX KPUCTAIUIMYECKUX PEMIETOK.

eBuneodparmMenTsl u ciaiasl «KoBajgeHTHAsS XUMHYECKAs CBS3bY.

e KoJiek1ys BEIEeCTB MOJIEKYJISIPHOTO U aTOMHOTO CTPOCHUS.
eMopenu MOJEKYJISIPHBIX U aTOMHBIX KPUCTAJUTMYECKUX PEMIETOK.
eBuneodparMeHTsl U ciaaiapl «MeTtamnyeckas XuMU4YecKas CBSI3bY.
e Komekims «MeTaniibl U CIUIaBED.

e B3anmoeiicTBUe IMHKA C Cepo, COISTHOM KuciaoTou, ximopuaom meau (1I).
e[ OpeHue Maruus.

e B3anmMo1eCTBUE XJIOPHOU U CEPOBOAOPOIHON BOBI.
JlaGopaTopHblie ONbITHI

* I3roTtoBieHre MoIeNH, WILUTFOCTPUPYIOIIEN CBOMCTBA METAIUIMYECKOU CBS3U



9 KIIACC
IHoBTOpeHue U 00001IeHUE CBeIeHUI 10 KypcYy 8 Ki1acca

bunapusie coemunenus. Okcuapl coseoOpasyioniue U HecojeoOpasyromue. ['uapokcuabl: OcHOBaHUS, aM(doTepHbIe
TUAPOKCHUIBI, KUCIOPOACOAepKaliue KUciaoThl. CpeliHre, KUCIbIE, OCHOBHBIE M KOMILJIEKCHBIE COJIU.

O06001eHne cBeAeHUI O XMMHUYECKHX peakuusax. Krmaccudpukanus XUMHUECKHX PEaKIUil MO Pa3IudHbIM IMpH3HAKAM:
COCTaBy W YHCIIy pPEarupyrommx W oOpa3yIomuxcsi BEMIECTB, TEIUIOBOMY 3(dekTy, o0paTUMOCTH, W3MEHEHHWIO CTeleHen

OKHUCJIEHUSI 3JEMEHTOB, OOpa3yIIIUX pearupyrolue BEIIeCTBA, arperaTHOMY COCTOSIHUIO pPEarupyronmx BeELIECTB,
MCIIOJIb30BAaHUIO KaTaJln3aTopa.

[Tonatne o ckopocTH XuUMHYECKOW peakunu. DakTopbl, BIUSIOIIME HAa CKOPOCTh XUMHUYECKUX PpEAKLIH: OpHpoaa
pearupyromnmx BelecTB, UX KOHIIEHTpaIus, TEMIIepaTypa, Ioia b CONPUKOCHOBEHUS, HallMuue Katanu3aropa. Katamus.

JdemoHcTpanuu

¢ O3HAaKOMJIEHUE C KOJUIEKIIUSIMU METAJVIOB U HEMETAJLIOB.

¢ O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUIOB, KUCJIOT U COJIEH.

©3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMH OT IMIPUPOJBI PEATUPYIOIINX BELIECTB.
©3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT KOHIIEHTPALMU PEATUPYIOIINX BELIECTB.

©3aBUCUMOCTh CKOPOCTH XWMHYECKOW PEAaKIMHd OT IUIONIIAJ COMPUKOCHOBEHHS PEATUPYIONIUX BEIIECTB («KUIISIIIUNA
CIIOW»).

©3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKLMK OT TEMIEPATYPhl pEarupyrolIruX BEIIECTB.
JlabopaTopHbIe ONBITHI

*B3aumMoeicTBHE aMMHUaKa U XJIOPOBOIOPOA.
* Peakuust HeMTpanu3amuu.
* HaGmronenue tensioBoro 3pgexra peakiiuy HeUTpaanu3aluu.

* B3aumoperictBue cepHoit KuciaoThl ¢ okcuaom meau(Il).



» PaznoxxeHue IICPOKCHUaa BOOOPOJA C IIOMOIIIBIO KaTaJla3bl KapTO(i)GJBI.

* 3aBUCUMOCTb CKOPOCTM XUMHYECKOM pPEaKkUMyd OT HPHUPOAbl PEAarupyrolluX BEUIECTB Ha MPUMEPE B3aUMOJIECHCTBHS
pPacTBOPOB THOCYJIb(aTa HATPUS U XJIopHuaa 6apusi, THOCYJIb(aTa HATPUS U COISTHOM KUCIIOTHI.

* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEAKLUU OT MPUPOJIbI METAIJIOB IIPHU UX B3AUMOJEHCTBUH C COJISIHOW KUCIIOTOM.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT MPUPOJIbI KUCIOT MPU UX B3aUMOJICHCTBUU C JKEIE30M.

* 3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUN OT TEMIIEPATYPHI.

*3aBUCHMOCTb CKOPOCTH XUMHUYECKON PEAKIIUN OT KOHLIEHTPALIUH.

* 3aBUCUMOCTb CKOPOCTH XMUMHYECKON PEAKIIMM OT ILUTONIAAN COIIPUKOCHOBEHHUSI PEATNPYIOIINX BEIIECTB.

* 3aBUCHUMOCTbD CKOpPOCTH XUMMYECKOU PCAKOHUHU OT KaTaJIn3aTopa.

XuMnueckmne P€aKIIMu B pacTBOopax 3JIEKTPOJUTOB

[TonsTre 00 IEKTPOTUTUUECKON TUCCOUUAIIMU. DICKTPOIUTHI U HEANEKTPOJIUTHL. MeXaHu3M TUCCOLMAIUN 3JIEKTPOJIUTOB
C Pa3IUYHBIM XapakTepoM CBs3U. CTeNeHb ANEKTPOIUTHIECKON qucconranii. CUIIbHbBIC U CIa0bIe SJIEKTPOIUTHI.

OCHOBHBIEC TMOJIOKEHUS TEOPUU DJIEKTPOIUTHUYECKOW nuccoumanuu. Kimaccuduxanus MOHOB UM uX cBoMcTBa. KHCIOTHI,
OCHOBAHUS M COJIM KakK 3JEKTPOauThl. VX Kiaccudukanus 1 TUCCOLraIus.

OO01ue XUMHUYECKHUE CBOMCTBA KHUCIOT: U3MEHEHHE OKPACKH MHIMKATOPOB, B3aWMOJACHUCTBHE C METAJUIaMH, OKCHUAAMHU U
TMAPOKCHIAMUA METAJUIOB M COJIIMH. MOJNEKYIJISIpHbIE U MOHHBIE (ITOJHBIE U COKPALIEHHBIE) YPaBHEHUS peaKil. XUMUUECKUN
CMBICJI COKpPAIIEHHBIX YPABHEHUN. Y CIIOBUS MPOTEKAHUS PEAKLIUN MEXY JIEKTPOJIUTAMHU 10 KOHIA. Pl aKTUBHOCTH METAJIOB.

OO0mme XUMUYECKHME CBOMCTBA IIEIOYEH: B3aUMOJECUCTBHE C KHUCIOTaMH, OKCHUJAMU HEMETauioB, cojsiMu. OOmue
XMMHUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3AUMOJECHUCTBUE C KUCIOTAMU, PA3JIOKEHUE TP HATPEBAHUH.

OO06mue XMMHYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJCHCTBHE C KHCIOTaMH, INEI0YaMH, COJISIMH M MeETaJllaMHu.
B3aumMoneiicTBre KUCIIBIX COJIEU CO IIEJTOYaMMU.



['unponu3 kak oOMEHHOE B3aMMOJEHUCTBUE CoOJie C BOJOM. ['MIpoNU3 CONM CUIBHOTO OCHOBAaHUSA U CIA0OM KHCIIOTHI
['uaposin3 conu ¢1aboro OCHOBAHMS M CHIIbHOW KUCIOTHI. Bogopoaublii mokaszarens (PH).

CBoiicTBa KUCJIOT, OCHOBaHI/Iﬁ, OKCHIOB U COJICH B CBETE TCOPHUHU 3HCKTpOHHTI/I‘ieCKOﬁ JUuCCconuranmym U Hpe,ZICTaBJ'IeHI/Iﬁ 00
OKHUCIHUTCIIbBHO-BOCCTAHOBUTCIIBHBIX PCAKIHAX.

JdemoHcTpanumn

ellcnibITaHKe BEIIECTB U UX PACTBOPOB HA DJIEKTPONPOBOHOCTb.
©3aBUCHUMOCTD JJIEKTPOIIPOBOJHOCTH YKCYCHOUM KUCIOTHI OT KOHIICHTPAIUH.
e /[BIKEHUE OKPAILLICHHBIX HOHOB B AJIEKTPUYECKOM TOJIE.

eOmnpeesieHNe XapaKkTepa Cpelibl B paCTBOPax COJIEH.

JlabopaTopHbIe ONBITHI

* Jlucconuarusi c1abbIX 3JEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

* lI3MeHeHre OKpacKu MHJIUKATOPOB B KUCJIIOTHOM Cpexe.

*Peakuust HeMTpanu3auy pacTBOpa WETOUYHN PA3IUYHBIMU KUCIOTaAMU.

* [Tonnyuenue ruapokcuna meau(Il) u ero B3aumoaeiicTBHE ¢ pa3IMYHBIMU KUCIOTAMHU.
* B3auMopericTBre CHIBbHBIX KUCIOT ¢ okcuaoMm meau(1l).

* B3anmoaencTBUE KUCIOT ¢ METAJLIAMM.

» KauecTBeHHas peakiys Ha KapOOHAT-UOH.

* [Tonyuenue CTyIHs KPEMHUEBON KUCIIOTHI.

» KauecTBeHHas peakiusi Ha XJIOPUA- WU CyIb()aT-uOHBI.

* lI3MeHeHre OKpacKu MHIUKATOPOB B IIEJIOYHOU CpEE.

* B3auMoneicTBUE METOYEH C YTIIEKUCIIBIM Ia30M.



» KauecTBeHHas peakys Ha KATUOH aMMOHHUS.

* [Tonyuenue ruapokcua meau(ll) u ero pasnoxenue.

* BzaumoneiicTBrue kapOOHATOB C KUCIOTaMHU.

* [Tonnyuenue rugpoxcuna xeneza(lll).

* B3aumoeiictBue xene3a ¢ pactBopom cyibdara meau(Il).

IIpakTnyeckue padoTbl

1. Pemrenne skCiepuMEHTANIBHBIX 33/1a4 IO TEME « DJIEKTPOJIUTHUYECKAS TUCCOIIUALISY.
Hemera/uibl M X COCAMHEHUS

CTpOGHI/IC aTOMOB HCMCTAJJIOB MW HX IIOJIOXKCHHUC B HGpHOI[H‘-IGCKOfI CHCTCMC. PH,ZI QJICKTPOOTPpUIATCIILHOCTH.
KpHCTaJ'IJ'II/ILIeCKHe peHIéTKI/I HCMCTAJUIOB — IIPOCTBIX BCHICCTB. du3nYecKue CBOMCTBA HEMETAJJIOB. O6HII/IC XHUMHNYCCKHUC
CBOMCTBA HEMETAJIJIOB: OKHUCJIUTEIILHBIC U BOCCTAHOBUTEIbLHEIE.

raJIOFeHBI, CTPOCHHUC UX ATOMOB N MOJICKYJIL. DU3NYECKUE U XMMUUYECKHE CBOMCTBA TaJIOTCHOB. ?)aKOHOMepHOCTI/I HN3MCHCHUA
CBOMCTB TaJIOTEHOB B 3aBHCHMOCTH OT MX MOJIOXKCHHUS B HGpHOI{H‘-IGCKOﬁ CHCTCMC. HaXO)KI[eHI/IC TaJIO'CHOB B IIPHUPOAC U HUX
IIOJIYUCHHUC. buonornyeckoe 3HaueHuE U IMPUMCHCHHC I'aJIOT'CHOB.

l"anoreHoBOOPOBI M COOTBETCTBYIOLIME MM KHUCJIOTHI: ITUIABUKOBAs, COJIsSIHAas, OpPOMOBOJIOPOJIHASI, MOJOBOJIOPOJIHAS.
I'amorennapl. KauecTBEHHBIEC peaKIMK HA raJIOTCHUI-UOHBI. [[puMeHeHne COeTMHEHUI TaJIOTEHOB.

O6mas xapaktepuctuka snemMeHToB VIA-rpynnel. Cepa B pupojien €€ nojaydeHue. AJUIOTPOIHbIE MOJIU(PUKAIIMU CEPBI U
X CBOKMCTBA. XMMHUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHHUE.

CepoBOJOpOJI: CTPOEHHE MOJIEKYJBI, (PU3NYECKUE U XMMHMUYECKHUE CBOMCTBA, NOJyuyeHUEe M 3HaueHue. CepoBOIOpOAHAs
kuciota. Cynbduabl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxcun cepri(1V), cepuucras kuciota, cyabhutsl. KadyecTBeHHas peakius Ha CyIb(PUT-UOH.

Oxcup cepri( V1), cepnast kucnota, cynshartel. Kpucrammoruaparsi.



CepHaﬂ KHCJIOTa KaK CHJIbHBIN QJICKTPOJIUT. CsoiicTBa pa36aBHCHHOﬁ CGpHOﬁ KHUCJIOTBl KaK THUIIMYHON KHCJIOTHI:
BBaHMOIIefICTBHC ¢ MCTalllaMH, OCHOBHBIMH I/IaM(i)OTepHBIMI/I OKCHMIaMH, OCHOBAHMAIMH H aM(I)OTepHI)IMI/I THAPOKCHUIaMU,
cojistmu. KauecTBeHHas peaKkuus Ha CYJII)(i)aT-I/IOH.

O6H13.H XApaKTCPHUCTHKA 3JICMCHTOB VA-prrIHBI. ASOT, CTPOCHHUC €T0 aToOMa H MOJICKYJIBI. duznyecKkue U XUMHUUYECKHUE
CBOMCTBA U IMPUMCHCHHUC a30TaA. A30T B Impupoac u €ro Omooruyeckas POJIb.

AMMUaK, CTpOCHHE MOJEKYJIbl M (U3NYECKHUE CBOMCTBA. AMMHUAYHAs BOJA, HAIIATHIPHBIM CIOHUPT, THApPAT aMMHAKa.
JIOHOpPHO-aKIIENTOPHBII MEXaHU3M 00pa30BaHUsS CBSI3M B KaTUOHE aMMOHMs. BoccTaHoBuTENbHBIE CBOWCTBAa aMMuaka. Comnu
aMMOHMUS U UX NpuMeHeHne. KauecTBeHHas peakiys Ha KaTUOH AMMOHHSL.

Oxcuapl azoTa: HecosieoOpasyroKe U KUCIOTHbIE. A30THCTas KACIOTa U HUTPUTHI. A30THas KUCJIOTa, €€ IOJy4YeHUE U
cBorictBa. Hutpatsi.

®ocdop, crpoenue aroma u amwiorponus. Pochunsr.@ochun. Oxcun dochopa(V) u docdhopnas (oprodocdopnas)
kuciota. docgatel.

OOmias xapakTepucThka 371eMeHTOB [VA-rpynmnbl: 0COOEHHOCTU CTPOEHHUS aTOMOB, IPOCTBIX BEIIECTB U COCJAMHEHUN B
3aBHCHUMOCTH OT IIOJIO’KEHUS JJIEMEHTOB B IEPHOAMYECKON cucTeMe. YTiuepoi. AJIOTPONHblE MOAU(UKALMKU: anMma3, rpadur.
AMOpPQHBIIN yraepoa: caxa, aKTUBUPOBAHHBIM Yyrojib. AjcopOuus. XuMHuYecKHe cBoWcTBa yriaepona. Kokcoxmmuueckoe
MPOU3BOJICTBO U €ro npoaykuus. Kapoussl.

Oxcun yrnepona(Il): crpoenne mosekymbl, monydenue u cBoiictBa. Oxcup yraepona(IV): ctpoeHre MoJeKyibl, TOJy4eHHE
Y CBOMCTBA. YrosabpHas kuciioTa. Colii yroibHOM KUCIOTHI: KapOOHATHI U TUAPOKApOOHATHl. TeXHUYeckast U MUILIEBas CoAa.

Opranuyeckast Xumus. Y TJI€BOAOPOIBI.

Meran, 3TaH W TpoONaH Kak MpeaeibHble (HACHIIIEHHbBIE) YIVIEBOAOPOABbL. OJTWIECH M alleTWIEH KakK HenpeaeiabHbIe
(HeHacwImeHHbie) yraeBogopoabl. CTpyKTypHBIE (BopMynbl BemiecTB. ['opeHue yriaeBoAopoaoB. Peakmuu IeruapupoBaHUs
MPEJIEIIBHBIX YIJIEBOIOPOAOB.

CnupThl. DTUIOBBIN CHOUPT, €r0 MOJIyYeHHE, IPUMEHEHNE U (U3HOJIornYecKkoe aAecTBue. TpEXaTOMHBINA CIUPT TIULEPHH.
VYKcycHas KMCIIOTa KaK Mpe/ICTaBUTENb KAPOOHOBBIX KUCIOT.



KpemHuuii: ctpoenue aroma u HaxoxaeHue B npupoje. Cwmununasl U cuinad. CeoictBa kpemHus. Oxcun kpemHusi(IV).
KpemuueBas kucinora u €€ CONH.

[IpousBoacTBO cTekiia u nemeHTa. [IpoayKius CUIMKaTHOW MPOMBIIIUIEHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, gapdop,
¢dasguc. OnTuyeckoe BOJIOKHO.

Hemerannsl B npupozae. @pakimoHHas meperoHKa KHIKOr0 BO3AyXa Kak croco0 MOoJydyeHHus: KUCIOopOo/ia, a30Ta U aproHa.
[Toyuenue docdopa, KpeMHUS, XJI0Opa, HOAA. DIEKTPOIU3 PACTBOPOB.

[Tomy4yeHue cepHOil KUCIOTHI: CHIPbE, XUMU3M, TEXHOJIOTHUECKAsT CXE€Ma, METOJI KUIIALLErO CJI0s, IPUHIUIBI TEIUI0O0OMEHa,
IIPOTUBOTOKA U IUPKYJAuu. Oneym. [Ipon3BoacTBo amMmuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMA.

JdemoHcTpanuu

e Koyekuust HeMeTaJlIoB.

eMoienu KpUCTAJUNIMYECKUX PEIIETOK HEMETAIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e(30HATOP U MPUHITUIIBI €r0 PAOOTHI.

e['opeHme HEMEeTaNIOB — MPOCTHIX BELECTB: cepbl, (pocopa, ApeBeCHOro yrisl.
¢ O06pasIibl raIOr€HOB — MPOCTHIX BELIECTB.

¢ B3auMoJeiCTBHUE TAIOTEHOB C METAJIJIAMU.

eBriTecHeHue Xj0pa OpOMOM HIIM MO/IA U3 PACTBOPOB MX COJIEH.

e KoJekuus NpupoOIHBIX COEIUHEHNUN XJIOPa.

¢ B3auMoIeCTBUE CEPBI C METALIAMHU.

e[ OpeHue cephl B KUCIOPOJIE.

e Konnekuust cynbGuIHbIX Py/I.

eKauecTBeHHas peakiys Ha CyIb(UI-HUOH.

eO0ecBeUNBaHNE OKPAIIEHHBIX TKAHEH CEPHUCTHIM T'a30M.

eB3anMoieiCcTBUE KOHIEHTPUPOBAHHONW CEPHOM KUCIIOTBI C MEABIO.

e OOyrnuBaHue OPraHUYECKHUX BEIECTB KOHLIEHTPUPOBAHHON CEPHOM KMCIOTOM.
e /Inarpamma «CoctaB BO3ayxa».

eBuneodparmentsl u cnaiasl «lItuubn 6a3apbi.



e[lonyuenue, coOupanue u pacro3HaBaHUE aMMHUaKa.

ePaznoxxeHue GuxpomaTa aMMOHMUSI.

e B3auMoeicTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEZBIO.

e ['openue 4€pHOro nopoxa.

e Pa3yioxeHre HUTpaTa Kalausl U TOPEHUE B HEM JPEBECHOTO YrOJIbKA.

e O0pa3ipl IPUPOAHBIX coequHeHui hocdopa.

e['openue pochopa Ha BO3AyXE U B KUCIOPOIE.

e[lonyuenue 6enoro gpochopa v UCHIBITAHUE ETO CBOMCTB.

e Komneknus «O0pasibl IpUPOIHBIX COSAUHEHUH YTIEpoaay.

e [Toptper H. JI. 3enunckoro. Ilormonenne pacTBOPEHHBIX BEMIECTB WIIA Ia30B AKTUBUPOBAHHBIM YTIIEM.
¢ Y CTpOMCTBO NPOTUBOTa3a.

eMoenu MOJIEKyJ METaHa, dTaHa, DTUJICHA U allCTUIICHA.

e B3aumopeiicTBue 3TuiIeHa ¢ OpOMHOMN BOJIOM M paCTBOPOM IEpMaHIaHaTa Kajusl.
¢ O01IMEe XMMUYECKUE CBOMCTBA KUCIOT HA MPUMEPE YKCYCHOM KHUCIIOTHI.
eKauyecTBeHHas peakusi HA MHOTOATOMHBIE CIIUPTHI.

e Komnexkumst «O0Opasiibl MPUPOIHBIX COSAMHEHUN KPEMHUS.

e KoJuIeKIus CTEKIa, KEPAMUKH, [IEMEHTA U U3JCTINN U3 HUX.

e Koyutekys NpoayKIUH CUIIMKATHOW IMTPOMBIIIIEHHOCTH.

eBuneodparmenTsl u cnaiipl «I[Ipou3BOACTBO CTEKNIA U LIEMEHTAY.

eKoiutekius «IIpupoiHbie COeTMHEHUST HEMETAIIJIOBY.

e Buneodparmentst u ciaitapl «DpakiimoHHas TIEPETOHKA KUIKOTO BO3IYXa.

e BusneodparmenTsl u cnaiiasl «llomydyenne Bogopoaa, KUCIOPO/ia U TAIOT€HOB JIEKTPOIUTUYECKUM CIIOCOOOM).
eMopenu anmapaToB [l IPOU3BOICTBA CEPHOU KHUCIIOTHI.

eMoeip KUISIIETO CI0S.

eMoenb KOJIOHHBI CHHTE3a aMMHaKa.

eBuneodparmentsl u cnaiipl «I[Ipou3BOACTBO CEPHOI KUCTOTHIY.
eBunecodparments! u cnaiiasl «[Ipon3BoACTBO aMmmMuaKay.

eKoymexuust «CoIpb€ AJIs MOTYYEHUS CEPHOU KUCIOTBD.



JlabopaTopHbIe ONbITHI

* Pacrio3HaBaHue rajlor€HU-UOHOB.

» KayecTBeHHbIE peakK Ha CylIb(aT-UOHBI.

» KauecTBeHHas peakys Ha KATUOH aMMOHHUSL.

* XUMHUYECKHE CBOMCTBA A30THOM KUCJIOTHI, KAK AJEKTPOJIUTA.

*KauectBeHHbIe peakinu Ha ¢hocdaT-uoH.

* [losryuenue 1 cBOMCTBA YrOJIbHON KUCIIOTHI.

» KauecTBeHHas peakiysi Ha KapOOHAT-HOH.

* [IponyckaHue yriaekuciIoro ra3a 4yepes pacTBOp CHJIMKaTa HaTpUs.

IIpakTnyeckue padoTbl

2./3yuyeHne CBOMCTB CONSTHOM KHUCIIOTHI.

3.13y4yeHue CBOMCTB CEPHOM KHUCIIOTHI.

4. ITonyyeHne aMmMHuaka U U3y4eHUE €ro CBOMCTB.

5. [lony4yenue yrinekucioro raza. KauectBeHHas peakuusi Ha KapOOHAT-UOHBI.
MeTtasiibl M MX COeUHEHUS

[TosoxkeHne METaIoB B MEPUOAUYECKOM cHUCTeME XxuMmuuyecknx sneMeHToB [l. 1. MenpaeneeBa, CTpoeHHE aTOMOB H
KPUCTAJUIOB METALIOB. MeTalindecKas CBsI3b U METaJUIMYECKass KpucTtauimdeckas pemeTka. Gu3znyeckne CBOMCTBa METAIUIOB:
AIEKTPO- U TEIIONPOBOIHOCTD, OTPAXKAIOIIAsl CIIOCOOHOCTD, NTACTUYHOCTh. YEPHBIC U IIBETHBIC METAJLIIBI.

Mertannbel Kak BOCCTAHOBHUTENH. DJEKTPOXUMUUYECKUN psiJi HAmpsKeHUd. B3auMojeldcTBUE METaUIOB C HEMETallIaMu,
OKCHJIaMH, KAUCIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.



O6H13.H XAPAKTCPUCTHUKA SJICMCHTOB |A-l"pyr[HI)I. OKCI/I,ZII)I U THAPOKCHUIBI HICIOYHBIX MCTAJJIOB, HX ITOJIYYCHHC, CBOﬁCTBa,
IMPUMCHCHHUC. Baxneiime conu MCJIOYHBIX MCTAJJIOB, UX 3HAYCHHC B IIPUPOJAC U JKU3HH YCIIOBCKA.

O6mas xapakrtepuctuka 35eMeHToB || A-rpynmnbl. OKCHUIBI M THAPOKCUIBI MIETOYHO3EMENbHBIX METAIIOB, UX MOJyYEHHUE,
CBOMCTBAa M TIpUMeHeHHe. BaxHeillne conu IeJ0YHO3eMENbHBIX METAJIOB, WX 3HAYEHUE B NPUPOJAEC U KU3HHU YEJIOBEKa.
KapGonatsl 1 ruipokapOOHAThI KaIbIIHS.

Bpemennass u moctosiHHas KECTKOCTh BOnbl. CrHOCOOBI ycTpaHEHUs BpeMeHHOW KEcTkocTu. CrocoObl yCTpaHCHHUS
MOCTOSHHOMU KECTKOCTH.

CoenuHeHUsT AIIOMUHMS B MIPUPOJIC. XUMHUUECKHE CBOMCTBa amtoMuHUA. OCOOCHHOCTH OKCHAA U THAPOKCHAA aTIOMUHUS
Kak aM(pOTEpHBIX coeAMHEHUN. Baxknele conu anroMuaus (XJI0pu, cyiabdar).

OcobenHoctu cTpoeHusi atoma sxenes3a. JKenezo B mpupone. Baxueimmue pynbl kenesa. [lomydyeHne 4uyryHa u craiu.
Oxcuael u rugpokcuanl xene3a(ll) u (III). Comu xeneza(ll) u (III). OOHapykeHHE KaTUOHOB »Kejie3a B pacTBOpE. 3HAUCHUE
COEIMHEHNH JKeJe3a.

Koppo3sus razosasi (xumuueckasi) ¥ 3JIEKTPOXUMHUYECKas. 3alliuTa METauIoB OT Koppo3un.Mertamisl B ipupoje. [lonarue o
Metamypruud. Y€pHas u uBeTHas Metautyprus. [lupomeranmiayprus, THAPOMETALTYPrUsi, dJIEKTpoMeTayprus. JloMeHHbI!
nporiecc. [lepepaboTka yyryHa B cTalib. DJIEKTPOJIU3 PACIIIaBOB.

JdemoHcTpanuun

e B3auMo1eiCTBUE HATPHUS, JIUTUSA U KATBLHS C BOJOM.

e[ opeHHE HATPHS, MAarHUS U KeJIe3a B KUCIOPOJIE.

e BCIbIIIKa TEPMUTHOU CMECH.

e B3anmMo1eiiCTBUE CMECH MMOPOIIKOB CEPHI U KEJEe3a, IIMHKA U CEPBHI.
e B3anMoeiicTBUEe aJJlOMHUHUS C KUCJIOTaMU, I1IeJJ0YaMU U BOJIOM.

e B3anuMoIeCTBUE KEe3a U MEJIU C XJIOPOM.

eBzauMojeiicTBe MeaM C KOHIIGHTPUPOBAHHOW CEpPHOM KHUCIOTOM W a30THOM KuCIOTOW (pa30aBiieHHOW U
KOHLIEHTPUPOBAHHOM).

.OKpaCI(a IJ1aMCHHU COCANHCHHUAMU ICJIOYHBIX MCTAJIIIOB.
.OKpaCKa IJ1aMC€HHU COCANHCHUAMUN ICJIOYHO3CMCEJIbHBIX MCTAJIJI0B.



e[ arlieHne U3BECTH BOJION.

e[ lomyyeHune )KECTKOM BOBI B3aUMOJCHCTBUEM YTIJIEKUCIIOrO Ta3a ¢ U3BECTKOBOM BOJIOM.

e YCcTpaHeHUE BPEMEHHOM KECTKOCTU KUIISTYEHUEM U I00ABJICHHEM COJIBL.

e YCcTpaHEeHUE MOCTOSTHHON HKECTKOCTH 100aBJICHUEM COJIBI.

e IOHUTBI ¥ MPUHIUT UX IEUCTBUA (BHACOPPArMEHT).

e KoJekuys npupoIHbIX COCTMHEHUN aTFOMUHUSL.

eBuncodparmenTs! u cnaiapl «OKCHT aTIOMUHHS B €T0 MOIUDUKAITAN.

e[lonyuenue aMmpoTepHOro TUAPOKCHIA ATFOMUHUS U UCCIIEIOBAHUE €TI0 CBONCTB.

e Komiekuus « XMMUYECKHE UICTOUHUKU TOKA.

ePe3ynbTaThl JJIMTEIBHOTO SKCIEPUMEHTA MO M3YYCHUIO KOPPO3MM CTaJbHBIX H3AEIUA B 3aBUCUMOCTH OT YCIIOBHM
MPOLIECCOB.

eBoccranosnenne meau u3 okcuaa meau(Il) Bogopoaom.

eBuneodparmentsl u cnaiipl «[Ipon3BOACTBO UyryHa U CTAIINY.

eBunecodparments! u cnaiapl «3nenus u3 4yryHa v CTaim.

eBuneodparmenTsl u cnaiiipl «[I[por3BOACTBO ATFOMUHUS.

JlabopaTopHbIe ONBITHI

*B3anmMojelicTBue xene3a ¢ pactBopoMm cyibdara meau(Il).
*[lonydyeHne n3BECTKOBOM BOJIBI U OIBITHI C HEM.
[Tonyuenue ruapokcuaos xkenesa(ll) u (111).
*KayecTBEeHHbIE peaKIMi Ha KATUOHBI Keje3a.
IIpakTnueckune padoTbl

6.2KécTkocTh BObI U cTIOCOOBI €€ yCTpaHEHHUS.

/.PemieHue skcepruMEHTAIbHBIX 33724 10 TeMe «MeTaiby.



XuMHA 4 OKpPYKaKIas cpeaa

Crtpoenue 3emnu: sapo, MaHTHS, 3eMHasi Kopa, Tutocdepa, ruapocdepa, atmochepa. XuMUIECKHuid coctaB 3emin. [ opHbIe
nopoabl. Munepaibl. Pyasl. Ocanounsie ropHbie mopoibl. [lone3Hbie uckonaeMele.

HcTOYHUKH XUMHUYECKOTO 3arpsi3HEHUsl OKpy’Kaomleid cpepl. [obalbHbIE SKOJIOTMYECKHE MPOOJIEMbl YeTOBEUeCTBa:
HapylleHue OMOreOXHMMHUYECKMX KPYIOBOPOTOB XUMHUYECKHUX 3JIEMEHTOB, MOTEIUIEHHE KIMMATa, KHUCIOTHBIE OOXIW W Ap.

O30HOBBIEC JBIpbl. MeXyHApOJHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPYKAIOIIEH Cpelbl OT XMMUYECKOrO 3arpsi3HEHMUS.
«3e1€Hast XUMUA.

JlemoHCcTpauumn

eBuneodparments! u cnaiapl «CTpoeHre 3eMiu U €€ XUMUYECKHUIM COCTaBy.

o Kouiek1iysi MUHEPaIOB U TOPHBIX MOPOI.

e Komnekuust «Pyasl MeTamioBy.

eBunecodparmenTsl u cnaiipl «['1006aTbHBIE YKOJIOTMYECKUE TIPOOIEMBbI YEJIIOBEUECTBAY.

eBuneodparMeHThI U caipl O CTENEHU 3KOJIOTHYECKONW YUCTOTHI TOBApa.
JlabopaTopHbIe ONBITHI

*/I3yuenune rpanura.
*/3ydeHne MapKUPOBOK Pa3IMYHBIX BUIOB IPOMBIIINICHHBIX U MPOJIOBOJILCTBEHHBIX TOBAPOB.
O06001meHne 3HAHNH N0 XUMHHU KyPC€a OCHOBHOM IIKOJIbI

Ctpoenue aToma B COOTBETCTBUHU C MOJIOKEHHUEM XMMHUYECKOTO dJIEMEHTa B nepuoandeckoit cucteme. CTpoeHUE BEIEeCTBA:
XUMUYECKasi CBSI3b M KpUCTAIMYECKass peniéTka. 3aBUCUMOCTb CBOMCTB OOpa30BAaHHBIX JJIEMEHTAMHU IIPOCTBIX BEIIECTB
(MeTaisioB, HEMETauIOB, OJAropoJHbIX Ta30B) OT TMOJOXKEHUS DJJIEMEHTOB B TMEPUOJMYECKOM cucrteme. Tumonorus
HEOPraHUYECKUX BEIIECTB, pa3/IeJICHUE UX Ha KJIacChl U rpynbl. [IpeacraBurenu.

[Tpu3HaKy ¥ yCIOBUS MPOTEKAHUS XUMHUYECCKUX PEaKIMi. THUITONOTHS XUMHUYECKUX PEAKIIMH 110 Pa3IMIHBIM IMPU3HAKAM.
Peakruu norHoro oomMeHa. OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITUH. XUMHUYECKHUE CBOMCTBA TPOCTHIX BEIIECTB.
XapakTepHble XUMHUYECKHE CBONCTBA COJIC00pa3yIONUX OKCHUIOB, THAPOKCUIOB (OCHOBAHMH, KHCIOPOACOACPKAIIUX KUCIOT U
aM(OTEepHBIX TUIPOKCHUJIOB), COJICH.



TpedoBanus K yPOBHIO OATOTOBKH o0y4yaronuxcs (8-9 kiacce)
BohInyCKHMK HAYYHUTCS

3HAMb (NOHUMAMDB).
XUMUYECKYIO CHMBOJIUKY: 3HAKU XHMHYECKUX JIEMEHTOB, (POPMYIIBl XUMUYCCKUX BEIICCTB, YPABHCHUSI XUMUYECKHUX PEAKITNM;

Ba)XHCHUIIIME XHUMHYECKHUE IIOHSITHS: BCIICCTBO, XUMHUYECKUI 9JICMCHT, 4aTOM, MOIJICKYJIa, OTHOCHUTCJIBHBIC ATOMHAd H
MOJICKYJIAApHAA MaCChbl, HOH, KATUOH, AHHUOH, XUMHUYCCKAA CBA3b, SJICKTPOOTPULATCIbHOCTDL, BAJICHTHOCTD, CTCIICHb OKHCJICHUA,

MOJIb, MOJIIPHAA Macca, MOJIHpHLIﬁ 06’béM, PAaCTBOPLBI, SJICKTPOJIUTHI W HCIJICKTPOJIIUTEL, 3JICKTPOIUTHYCCKAA AUCCOLUAIINA,
OKHUCIIUTCIIb H BOCCTAHOBUTCIIb, OKHUCJIICHHMC MW BOCCTAaHOBJICHHC, TEILIOBOM 3(1)(1)CKT pPCaKIunu, OCHOBHBLIC THIIbI peaKuHﬁ B
HGOpFaHH‘{eCKOﬁ XUMHU,

(bOpMyJ]I/IpOBKI/I OCHOBHBIX 3aKOHOB U TGOpI/Iﬁ XUMHHU: AaTOMHO-MOJICKYJLIPHOI'O YUCHHUA; 3dKOHOB COXPAHCHHUA MACChI BCHICCTB,
IIOCTOsIHCTBA COCTaBa BCHICCTB, ABoraz[po; IICPUOAUYCCKOI0 3aKOHa HI/I MeHneneeBa; TCOPHUN CTPOCHHUA aTOMa M YUCHHUA O
CTPpOCHHUH BCIICCTBA, TCOPHUU BHGKTPOHHTHHCCKOﬁ AUCCONMUANN U YIYCHHA O XUMHYECKOU PCaKIIM;

Ha3vleamo.
XUMHUYCCKHUEC ODJICMCHTHI,

COCAMHCHUA N3YUCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB,

OpraHWYEeCKHE BEIISCTBA MO UX (opMyJie: METaH, 3TaH, 3THJICH, alleTUJICH, METaHOJI, 3TAHOJ, NIMLIEPHH, YKCYCHAs KUCIIOTa,
TJII0OK03a, caXxapo3a;

00BACHAMD.
(bU3HYECKUil CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XMMHUYECKOTO dJIEMEHTa, HOMEpa TPYIIbl U TIEPUOa B IEPUOTUICCKOM
cucreMme [[.M. MenneneeBa, K KOTOPBIM 3JEMEHT IPUHAIICIKHUT;

3dKOHOMCPHOCTH HM3MCHCHHA CTPOCHHA ATOMOB, CBOMCTB JJIEMEHTOB B npcaciiax MaljbIX IICPHOIOB H A-rpynn, a TaKXKC
CBOMCTB O6pa3yeMBIX HMHU BBICIIHUX OKCHUIOB U THAPOKCHUIOB,



CYIIHOCTBD IIponeccca BHCKTPOHHTHHGCKOﬁ Jucconranmy 1 pCaKHI/Iﬁ HOHHOTO O6M€Ha;

Xapaxkmepuzoeaman.
XUMHUYECKHE DJIEMEHTHI (OT BOJOpOAA 10 KaJbIMs) Ha OCHOBE HX IIOJOKCHHUS B IMEPUOJUYECKOM CHUCTEME XHUMHYECKHX
anemenToB /.. MeHieneeBa 1 0COOCHHOCTEHM CTPOSHUS MX aTOMOB;

B3aMMOCBA3b MCKAY COCTaAaBOM, CTPOCHUCM U CBOMCTBaMH HCOPraHNYCCKUX BCIICCTB,

XMMHUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEHIECTB (MPOCTHIX BELIECTB — METAJIOB U HEMETAJLIOB,
COEMHEHUM, OKCUIO0B, KUCIIOT, OCHOBaHUM, aM(POTEPHBIX OKCUJIOB U TUJPOKCUIOB, COJICH);

onpeoensimn:
COCTaB BEHIECTB MO UX Ghopmysam;

BAJICHTHOCTb U CTEIIEHU OKHUCJICHUS DJIEMEHTOB B COCIMHECHUH;
BHJIBI XUMHUYECKOW CBS3U B COCUHEHHUSIX;

THIBI KPUCTAIUTNYECKUX PEIIETOK TBEPABIX BEILECTB;
IIPUHAJIEKHOCTD BEILECTB K ONPEACIEHHOMY KJIaCCy COCIMHEHUM;
THUIIBI XUMAYECKUX PEAKLINM;

BO3MOYKHOCTb MPOTEKAHMsI pEAKIil HOHHOTO 0OMEHa;

coCmaensams:
CXEMbI CTPOCHMS aTOMOB IIEPBBIX ABAALATH JIIEMEHTOB Iepuoanyeckon cucremsl /.M. Menaeneesa;

bopMyJIbl HEOPTAHUYECKUX COSAUHEHUM U3yYEHHBIX KJIACCOB BEILIECTBR;

YpaBHEHUSI XUMHUYECKUX PEAKIMi, B TOM YHCJI€ OKHUCINUTEIHbHO-BOCCTAHOBHUTEIBHBIX, C MOMOIIBIO METOJa 3JIEKTPOHHOTO
OajaHca;

bezonacto oopawamoc.
C XUMUYECKOU MOCYAON U 1TabopaTOPHBIM 000PYI0BaHUEM;



I/IPOGOOMMb XUMUYeCKUU IKcnepumernm:.
HOI[TBCp)K,ZIaIOHII/H?I XUMHYECKHUH COCTaB HCOPTaHUYCCKHUX COCHHHeHHﬁ;

TIOJITBEPIK A0 XUMUYIECKIE CBOMCTBA M3yUEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIIECTB;
10 TIOJIYYEHHUI0, COOMPAHUIO M PACTIO3HABAHUIO Ta3000pa3HbIX BEMIECTB (KUCIOPO/Ia, BOJOPOA, YIJIEKUCIIOTO ra3a, aMMHUaKka);
0 OTIPEACIICHUIO XJIOPUI-, CYIb(aT-, KApOOHAT-WOHOB U HOHA AMMOHHUSI C TIOMOIIBI0 KAYECTBEHHBIX PEAKITUN;

BblUUCTIAMDb.
MACCOBYIO OOJIHO XUMHYCCKOI'O 3JICMCHTA 110 ¢)OpMy.]'I€ COCIUHCHU,

MAacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MAacCy OCHOBHOT'O BEIIIECTBA MO U3BECTHOW MaCCOBOM JOJIM PUMECEH;
00BEMHYIO JOJIF0 KOMIIOHEHTA Ta30BOM CMECH;

KOJIMYECTBO BEIIECTBA, 00BEM MUITM MACCy BEIIECTBA MO KOJIUYECTBY BEIIECTBA, 00bEMY MM MACCE PEareHTOB, WM MPOAYKTOB
peaxKuuu;

UCNOIL3068AMb NPUOOPEMEHHbIE 3HANHUSL U YMEHUS 8 NPAKMUYECKOU 0esIMeNbHOCMU U NOBCEOHEBHOU HCUSHUL:
Juisi 0€30MacHOro OOpallleHusl ¢ BEIECTBAMH M MaTepuajaMd B TOBCEIHEBHOW >KM3HW W TPAMOTHOTO OKa3aHUS TEPBOM
ITOMOILU MPU 0KOTax KUCIOTAMU U LIEJTI0YaMU;

JUTs1 OOBSICHEHUS OT/ACIBbHBIX (PAKTOB U IPUPOIHBIX SIBJICHUM;

JJIIsA KpHTHIICCKOﬁ OLICHKH I/IH(l)OpMaHI/II/I 0 BCIICCTBAX, UCIIOJIB3YEMBIX B 6BITy.



BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYUHTHCS .

XapaKTEepPU30BaTh OCHOBHBIC METOABI IIO3HAHMUS XWMHUYECKHX OOBEKTOB: HAOMIOEHWE, W3MEpPEHUEe, HKCIICPHUMEHT,
MOJICJTUPOBAHHUE;

pa3MyaTh XUMUYECKHE OOBEKTHI (B CTATHKE):

XUMHYECKHE DJIEMEHTHI U TIPOCTHIC BEIICCTBA,

METAJLJIbl 1 HEMETAJUIBI U XapaKTepU30BaTh OTHOCUTEILHOCTh MPUHAIIICKHOCTU TaKUX OOBEKTOB K TOM WJIM MHOM TPYIIIE;
praHu4eCcKre U HEOPraHUYECKUEe COCAMHEHNS;

UPOKCHUJIBI (KUCIOPOICOACPIKAIIUE KUCTOThI, OCHOBAaHUS, aM(POTEPHBIE TUAPOKCHIBI);

OKCHJIbI HECOJIE00pa3yIOIIHe U coeo0pa3ytolue (KUCIOTHBIE, OCHOBHBIE, aM(pOTEpHEIE);

BAJICHTHOCTh U CTENIEHb OKUCJICHUS;

CHUCTEMATHUYECKUE U TPUBUAIBHBIE TEPMUHBI XUMUYECKOU HOMEHKIIATYPHI;

3HAKOBYIO CHUCTEMY B XMMHH (3HAKU U (DOPMYJIbI, HHACKCHI U KOI(PPUIIMEHTHI, CTPYKTYpPHBIE M MOJEKYJISIpHBIE (HOPMYIIBI,
MOJICKYJIIPHbIE U WOHHBIC ypaBHEHHUS PEAKIMi, IMOJHBIE W COKpAIIEHHbIE HOHHBIE YpPaBHEHHUS PEaKIUH, TEPMOXUMHYECKUE
ypaBHEHUS, 0003HAUCHUS CTETICHU OKUCIICHUS M 3apsa HOHA B POopMyIie XUMUYECKOTO COCTMHCHMS);

pa3nuyaTh XUMUYECKHE OOBEKTHI (B IMHAMUKE):
bu3MYecKue 1 XUMUUYECKHE CTOPOHBI TIPOIIECCOB PACTBOPEHUS U TUCCOIHAITIY;

OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMU U peaKlui OOMEHa;
CXEMBbI U YPABHEHUSI XUMUUECKUX PEAKLIN;

COOTHOCHTB:

DK30TEPMUYECKUE PEAKLIUH U PEAKLIUNA TOPECHUS;

KaTaJIMTUYECKUe U (DEPMEHTATUBHBIC PEAKIIUN;



MeTasll, OCHOBHBINA OKCHJI, OCHOBAHHE, COJIb;

HEMETaJll, KUCJIOTHBIA OKCHJI, KUCIIOTA, COJIb;

CTpOEHHE aTOMa, BUJI XUMUYECKOHN CBS3H, TUIT KPUCTAIIMIECKON pEmETKN 1 (PU3NIEeCcKre CBONCTBA BEIECTBA,
HAXOXKJIEHUE 3JIEMEHTOB B MPUPO/JIE U IPOMBIIIICHHBIE CIOCOOBI UX TOTYyUEHHUS;

HE0OXOMMOCTh XUMUYECKOTO MTPOU3BOJICTBA U TPEOOBAHUH K OXpaHE OKPYKAIOIIEH Cpe/ibl;

HEO0OXOIMMOCTh MPUMEHEHHUS COBPEMEHHBIX BEIIECTB U MAaTEPUAIIOB U TPEOOBAHUM K 3I0POBHECOCPEIKEHUIO;

BBIJIBUTATh M SKCIIEPUMEHTAIHLHO TIPOBEPATH TUIIOTE3bI 0 XMMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MIX COCTaBa, CTPOCHHS U
MPUHAJJICKHOCTH K ONpeAeIEHHOMY KJlaccy (TpyIIie) BelleCTB;

IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIBHBIC MIIM BOCCTAHOBUTEIBHBIC CBOMCTBA C yUETOM CTENEHEH
OKHUCJICHHSI JJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, a TaKXe MPOAYKTOB COOTBETCTBYIOIIMX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui;

COCTaBJISITh YPaBHEHHUS PEAKIIMMA ¢ YIaCTHEM TUIMYHBIX OKUCIUTENIEH U BOCCTAHOBUTEIICH HA OCHOBE JIEKTPOHHOTO OajaHca;

OTIpPEIENISITh BO3MOKHOCTh TIPOTEKAHUSI XUMUUYECKUX PEaKIMi Ha OCHOBE AJIEKTPOXMMHUYECKOTO psijia HAPSHKEHU METaJJIOB,
psiza NEKTPOOTPULIATETILHOCTH HEMETAIIJIOB, TAOJIUITBI PACTBOPUMOCTHU U yU€Ta YCIOBHM MPOBEJCHUS PEAKIIUN;

MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMYJiaM U ypaBHEHUSIM:

JUTSL BBIBOJIA (DOPMYJITBI COSTMHEHUS TI0 MAaCCOBBIM JIOJISIM DJIEMEHTOB;

JUTSI IPUTOTOBJICHUS PACTBOPA C UCIIOJIb30BAaHUEM KPUCTAJUIOTHIPATOB;
JUTSL HAXOKICHHMS IOJIM BBIX0J1a MTPOIYKTA PEAKIIUK 110 OTHOIIEHUIO K TEOPETUUYECCKH BO3MOKHOMY;
Cc ucroib3oBaHueM npasuia ['eii-JIroccaka 06 00bEMHBIX COOTHOIICHUSX Ta30B;

C MICTIOJIb30BAHUEM TIOHSITHI «KMOJIbY», «MMOJIbY, «9UCIIO ABOTAIpO»;

M0 TEPMOXHUMHUYECKUM YPABHEHUSIM PEAKINU;

IMPOBOJUTD XUMHUYECKUH 9KCIICPUMCHT C HCYKOCHUTCIIbHBIM CO6J'IIOIICHI/I€M IMpaBUJI TCXHUKH 0Ee30ITaCHOCTH:
I10 YCTAHOBJICHHUIO KAYCCTBCHHOI'O U KOJIMYCCTBCHHOT'O COCTaBa COCAMHCHHU A,



IIPpXU BBIITOJIHCHUU UCCICAOBATCIIBCKOI'O ITPOCKTA,
B TOMAITHHUX YCJIOBHAX,

UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIC KOMIIETEHIIUH JI BBIIOJIHEHUS IPOEKTOB U Y4€OHO-UCCIEN0BATENBCKIX PabOT 110
U3YYEHUIO CBOMCTB, CITIOCOOOB MOIYYEHUS U PACIIO3HAHMS BELIECTB;

OTPEAENATh UCTOUHUKM XUMUYECKON MH(pOpMAIUH, MPEICTaBIsATh CIUCOK WH(OPMAIMOHHBIX PECYpPCOB, B TOM YHCIIE U Ha
MHOCTPAHHOM $I3bIKE, TOTOBUTH WH(OPMALIMOHHBIN MPOAYKT U MPE3EHTOBATH €r0;

OOBEKTHBHO OLIEHMBATh MH(POPMALIMIO O BEIIECTBAX M XMMHUYECKUX MPOLECCaX, KPUTHUYECKH OTHOCUTCS K IMCEBIOHAYYHOU
uHpopMaluu, HeToOPOCOBECTHON PEKIIaMe B CPEJICTBAX MACCOBOM MH(OpMALINK;

CO3/1aBaTh MOJIETIU U CXEMBI JJIs1 PELIEHUs] Y4eOHbIX U O3HABATEIbHBIX 3a/1au.



Kpurtepuu onennBanusi pador (8-9 kiacce)
PesynbTaThl 00y4eHUs XUMUU JTOJKHBI COOTBETCTBOBATh OOIIMM 3a/la4yaM IpeMeTa U TpPeOOBaHUSIM K €0 YCBOCHHIO.
PesynbpTaThl 00y4eHuUs OLIEHUBAIOTCA MO MATHOAILHON cucTeme. IIpu oleHKe YUUTHIBAIOTCS CIIEAYIONINE KaueCTBEHHBIEC TOKA3aTEIH
* r1yOrHA (COOTBETCTBUE M3YYCHHBIM TEOPETHUCCKUM 000OIICHUM);
*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B IIPOrpaMMe YMEHHUSM IIPUMEHSTh IOJTYYCHHYIO HH()OPMAIIHIO);
*II0JTHOTA (COOTBETCTBUE 00BEMY MTPOrPaMMBI B HH(DOPMAIIHH YISOHUKA).
[Tpu olleHKE YYUTHIBAKOTCS YHCIIO M XapaKTep OMUOOK (CYIIECTBEHHBIC UM HECYIIICCTBEHHBIE).

CylecTBeHHBIC OIMOKY CBSI3aHbI C HEIOCTATOYHOM TTTyOMHON M OCO3HAHHOCTBIO OTBETa (HAIpPUMEp, YUCHUK HEMPABUIIBHO YKa3ajl OCHOBHBIC
NPU3HAKW TIOHSATUH, SBICHUH, XapaKTepPHBIC CBOWCTBA BEIIECTB, HEMPABUIHLHO CHOPMYIUPOBAT 3aKOH, MPABWIO WU T.J. WM YYCHHK HE CMOT
NPUMEHHUTh TCOPETUYCCKUE 3HAHUS JIJISI OOBSCHCHHS W IPEICKA3aHUs SIBICHHUH, YCTAHOBJICHUU MPUYUHHO-CICJACTBEHHBIX CBSI3CH, CPABHCHUS W
KJ1accu(PUKaIUK SBICHUH | T. 11.).

HecymiecTBeHHbIE ONIMOKU ONpPENENsSOTCS HEMOJHOTON OTBeTa (Hampumep, yNyIIeHHE U3 BUJA Kakoro-imudo HexapakTepHOro (akra mpu
OIMIKMCaHUM BEIICCTBA, Hpouecca). K auM MokHO OTHECTH OIr'OBOPKH, OIMMCKH, JOMYHICHHBIC M0 HCBHHUMATCIBHOCTHU (HaHpI/IMep, Ha aBa U Oonee
YpaBHEHUH peakIyil B OJIHOM HOHHOM BUJ€ JOIYILEHA OJIHA OIIMOKa B 0003HAYEHUH 3apsia HOHA).

PG3YJ'IBT3TI)I 06yquH51 IMPOBEPAIOTCA B IMPOLECCE YCTHBIX U IMMMCbMCHHBIX OTBCTOB YYaIlIUXCA, a4 TAKKC IMPH BBIIMMOJIHCHUHA UMW XUMUUYCCKOI'O
SKCIICPUMCHTA.

OneHKa YCTHOr0 OTBETAa

Ounenka «5»:
* OTBET IOJIHBIA U MTPABUJIbHBIN HA OCHOBAHUH W3YUYEHHBIX TEOPHIl;
* MaTepHUal U3JI0KEH B ONPEIEIICHHON JIOTHYECKON MOCIIEI0BATENBHOCTH, TUTEPATYPHBIM SI3BIKOM;
* OTBET CAaMOCTOSTCIbHEIN.
Onenka «4»:
* OTBET MOJIHBIN ¥ TPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHIA;

* MaTepuajg M3JI0KEH B OMNPEJCIIEHHON JIOTMYECKOM IMOCIe0BaTeIbHOCTH, MPU 3TOM JIOMYIIEHBI JABE-TPU HECYIIECTBEHHbIE OIIMOKH,
UCIIPABJIEHHBIE TI0 TPEOOBAHUIO YUUTEIIS.



Ounenka «3»:
* OTBET MMOJIHBIN, HO TIPY 3TOM JIONYIIEHA CYIIICCTBCHHAs OIIMOKA WM OTBET HEIIOJHBIN, HECBSI3HBIM.
OuneHka «2»:

* IIpU OTBETE OOHAPYKEHO HEMOHUMAHHE YYAIIMMCS OCHOBHOTO COJEpXKaHUs Y4eOHOI0 MaTepuaia Ui JONYIICHbI CYIECTBEHHBIE OIMINOKH,
KOTOPBIE yJalIMHCs HE MOXKET UCIPABUTH IIPU HABOIALLIMX BOIIPOCAX YUUTEIIS.

OneHKa NHCLMEHHBIX PadoT

1. Ouenka IKCnepumMeHmaibHblX YMEeHU

Or1eHKa CTaBUTCS HA OCHOBaHUH HAOJIIOICHHS 32 YYalTUMUCS U MMCbMEHHOTO OTYEeTa 3a padboTy.
Onenka «5»:
® pa60Ta BBIITOJIHCHA ITOJIHOCTBIO U HpaBI/IJII)HO, CICJIIaHbI HpaBI/IJII)HI)Ie Ha6JIIO[[€HI/I$I U BBIBOJHBI,
* SKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C YYETOM TEXHUKH 0€30MacHOCTH U MpaBUiI pabOThI C BEIIECTBAMU U 00OPYIOBaHHEM;

* TMpOSIBIEHBl OPraHU3al[MOHHO-TPYJIOBBIE YMEHHUs (MOAAEPKUBAIOTCS UYUCTOTa pabodero Mecta M TMOPSIOK Ha CTOJNE, SKOHOMHO
UCIOJIb3YIOTCSl PEaKTHBBI).

Onenka «4»:

° pa60Ta BBITIIOJIHCHA MTPAaBUJIBHO, CACIaHbI IPABUJIBHBIC Ha6J'IIOI[eHI/I$I " BBIBOJBI, HO IIPU 3TOM 3KCIICPUMCHT MPOBCACH HE IMOJIHOCTHIO HJIN
JAOIMYIICHBI HCCYIIECCTBCHHBIC OIIIMOKH B pa60Te C BCIICCTBAMU U O60pyn0BaHI/IeM

Onenka «3»:

* paboTa BBIITOJIHCHA MPABUILHO HE MEHEE YeM HAIlOJIOBHHY WJIH JOIYIIEHA CYIIECTBEHHAs ONIMOKa B X0JI€ KCIIEPUMEHTA, B OOBSICHCHUH, B
opopmieHUH  paboOThl, B  COONIOJIGHWM TpPaBWJI TEXHUKH  OE30MacCHOCTH Tpu  paboTre ¢  BemecrBaMu U 000py-
JIOBaHHEM, KOTOpasl HCIPABISAETCS MO TPEOOBAHUIO YUUTEIS.

Ouenka «2»:

* IOMYIICHHI Be (M Oosee) CyleCTBEHHbIC OMMOKN B XOJ€ IKCIIEpUMEHTa, B 00bACHEHUH, B 0ODOPMIIEHUU pabOThI, B COOMIOACHUH MTPABUII
TEXHHKU 0€30MacHOCTH MPH paboTe ¢ BemecTBaMU M 000pYIOBaHUEM, KOTOPBIC yUaIIMHCS HE MOXKET HCIPABUTH JIaxe M0 TPeOOBaHUIO
YUUTEIS.



Ouenka yMeHuil peuiamsb IKCNEPUMEHMAbHbLE 3a40a4u

Ouenka «5»:
* [JIaH PEIICHHUS COCTABJICH MPABHIILHO;
* MPaBUJIBHO OCYIIIECTBIICH MO00P XUMUYECKUX PEAKTHBOB H 000PYIOBAHHS,
* JIaHO TOJIHOE OOBSICHEHHE U CAEIAHbI BEIBOBI.
Onenka «4»:
* [JIaH PEIICHHS COCTABJICH MPAaBHIILHO;

¢ IpaBHUJIbHO OCYILICCTBJICH HOI[60p XUMHUYCCKHUX PCAKTUBOM U O60py,Z[OBaHI/I$I, IIpU 5TOM JOIIYIICHO HE boiee ABYX HECYHICCTBCHHBIX OIINOOK
B OOBSICHEHNH U BbIBOJax.

Onenka «3»:
* [UIaH PEIICHHS COCTABIICH MTPaBUIILHO;

*IIPaBUJIbHO OCYILIECTBJIEH MOA00pP XMMHMYECKHUX DPEAKTHMBOB M OOOpYHOBaHUS, HO JOIYIIEHA CYLIECTBEHHAas OIIMOKa B OOBSCHEHUH H
BBIBOJ[AX.

Onenka «2»:

* IOMyIIEHHI /1Be (M Oosiee) OMMOKY B TJIaHE PELICHMs, B TOA00pEe XMMHUECKHUX PEaKTUBOB U 000pY/I0BaHUs, B OOBbSICHEHUH U BBIBOJAX.

3. 0uem<a YMEHUI peuiams pacuemuble 3a0ayu

OuneHka «5»:
* B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OMHMOO0K, 3a/1a4a perieHa paliiOHAIbHBIM CIIOCOOOM.
Ounenka «4»:

*B JIOTUYECKOM PACCYXJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIMOOK, HO 3ajjaua pelieHa HepalMOHAIbHBIM CIIOCOOOM WM JIOMYIICHO He
0oJee IBYX HECYIIECTBEHHBIX OLTHOOK.

Ouenka «3»:



°B JIOTUYCCKOM PpacCCyKIACHUU HET CYHICCTBCHHBIX OHII/I6OK, HO JOIIyIICHa CyHICCTBCHHAsA omnoOKa B MaTEMaTHYCCKUX
pacueTax.

OuneHka «2»:

*UMCHOTCS CYIICCTBCHHBIC OIIMOKHU B JIOTHYECKOM PaCCyXIC€HHNU U B pCIICHUU.

4, OueHKa RUCbMEHHbIX KOHMPOAbHBIX PAdOOm

Onenka «5»:
*OTBET MOJHBINA U MPaBUILHBINA, BO3MOKHA HECYIIIECTBEHHAs OIIHOKA.
Ouenka «4»:
*OTBET HEMOJIHBIN WIH JOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIIUOOK.
Ounenka «3»:
*paboTa BBINOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U IIPU STOM JBE-TPU HECYIIIECTBEHHBIE.
Onenka «2»:
*paboTa BBIMOTHEHA MEHBIIIC YeM HAIOJIOBUHY HII COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
[Ipu orieHKe BBIMOIHEHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOMMO YUUTHIBATh TPEOOBAHUS €IUHOTO OphOorpapuiIecKoro pekuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO pPa0OTYy KOPPEKTUPYET MPE/IIECTBYIOUINE IPU BBICTABICHUH OTMETKH 3a YETBEPTh, OJIYroue, rol.

5. Oueuka RUCOBMEHHbIX KOM5qulD06tlHHblx KOHmMPO.J1bHblX pa60m

OuneHka «5»: 88-100% BrImonuenus—4a4-50 6amuioB
Ouenka «4»: 62-86% BrInonHeHUss—31-43 Gana
Ounenka «3»: 36-60% BrinonHeHnss—18-30 OatoB

Ouenka «2»: 0-34% Beimonnenuss—~O0-17 daios



Y4eOHO-MeTOAMYECKOE O0eceYeHre Kypca XUMHH

YMK «Xumus. 8 kiaace»
1. Xumus. 8 xinace. Yueonuk / O. C. I'abpuensa, . I'. Octpoymos, C.A. Cnaakos.- M.: IIpocsemienne, 2019. — 223¢

2. Xumus. [Ipumepnsie padoune nporpammsl. / O. C. I'abpuensn, C. A. CnaakoB — M. : [Ipocsemenue, 2019. — 156¢.

YMK «Xumus. 9 kiaace»
1. Xumus. 9 xknacc. Yuebnuk C. 'abpuensn, U. I'. Octpoymos, C.A. Cnagkos.- M.: [Ipocsemenune, 2019. — 223c
2. Xumus. [Ipumepnsie padouune nporpammsl. / O. C. I'abpuensn, C. A. CnankoB — M. : IIpocsemenue, 2019. — 156¢
HNudpopmanuonHsbie cpeacraa
HNuTepHer-pecypcesnl
1. http://www.alhimik.ru.
2. http:/lwww.hij.ru. XypHaan « XumMus 1 KU3Hb»
3.http://chemistry-chemists.com/index.html. DnexTpoHHbIH KypHAT « XUMUKU U XUMHUSD.
4. http://c-books.narod.ru. JIuteparypa 1o Xumuu
5. http://1september.ru/. XKypuan

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIH TOPTaA CO CCHUIKAMHU Ha 00pa30BaTEIILHEIC CAUTHI
0 XMMHHU.

7. www.periodictable.ru. CoopHHK cTaTeli 0 XUMHUECKHX JIEMEHTaX, HILTFOCTPUPOBAHHBIN 3KCTICPUMEHTOM.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

MaTepI/IaJII)HO-TeXHI/I‘IeCKoe o0ecrieueHre KAOMHETa XMMHUH

HartypasbHble 00beKThI
HatypanbHbie 00bEKTbHI, KOJUIEKIIMM MHUHEPAJIOB U TOPHBIX MOPOJ, METAJUIOB U CILJIABOB, OKCUJIOB, KMCIIOT, OCHOBAHH, COJIEH,

B TOM 49HUCJIC MUHCPAJIbHBIX y,Z[06p€HHI>i, a TaKXKC o6pa3u51 OpPraHnYCCKUX BCIICCTB U MATCPHUAJIOB

Xumuyeckasi JJabopaTopHas, Mocy/a, anmnaparbl 1 MpUOOPbI
XuMuYeckas mnocyga MoapasleiseTcsl Ha JBE TPYNMbL: JJIsl BBIMOJHEHUS OIBITOB YYallUMHUCS WU JJIA AEMOHCTPALMOHHBIX

OTIBITOB.
1) [IpuGops! 17151 pabOTHI € TazaMu
2) Anmapatsl 1 IPUOOPHI 7S ONBITOB C KUJIKUMU U TBEPIBIMU BELIECTBAMU

Mopem
OOBeKkTaMu MOACITUPOBAHUS: MOJICTTH ATOMOB, MOJICKYJ, KPUCTATUTMIECKUX PEIIETOK

IleyaTHble yuyeOHbIE TOCOOUS

Tabmuuer : «Ilepuonuueckas cucrema xumudeckux siaeMeHToB J[. WM. MennpeneeBay, «Tabnuna pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHMU U COJIEN», « INEKTPOXUMUYECKUH P HAIPSIKEHUA METAJIIOB)

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs
Kunodpunemer, CJI- nucku
Texunueckue cpeacrsa ooyuenus (TCO)

TeneBuszop



TemaTH4yeckoe IJIAHUPOBAHUE

TemaTnueckoe IJIAHUPOBAHUE 8 kiacc

Ne HaumenoBanue paszeina, TeMbl Koi-Bo 4acos B Koi-Bo 4acos B KonrposnbHnsle,
n/m aBTOPCKOH Mporpamme paboueii mporpamme MPAKTUYECCKHE
paboThI
1 |HavaJbHble OHATHS M 3AKOHBI XUMHUH 20 21 1x/p ;3n/p
2 BakHeiimme MpeACTABUTEIN HEOPTaHUYECKUX 18 19 3u/p
BemecTB. KoimuecTBeHHbIE OTHOIIIEHHUSI B
XHMHH
3  OcHOBHBIE KJIACCHI HEOPraHMYECKHX 10 10 1x/p ;1u/p
coeIMHEeH U
4  [leproauvecKHii 3aK0H ¥ MEPHOTHIECKAS 8 8 -
cucremMa xumMmu4eckux 3jiementon JI. .
Mennesaeesa. CTpoenue atoma
5 [ Xummnueckasi cBAA3b. 8 9 1x/p
OKHCJIMTEILHO-BOCCTAHOBHTEIbHbBIE PEeAKIHH
6 [Pe3epBHOe Bpemsi 6 1 -
Bcero: 70 68 3x/p ;7u/p




TemaTnueckoe IJIAHUPOBAHUE 9 kiacc

Ne HaumenoBanue paszeina, TeMbl Koi-Bo 4acos B Kon-Bo yacos B KoHntpoubHsle,

n/m aBTOPCKOH mporpamme paboueii mporpamme NPaKTUYCCKHE
paboThI
1 IToBTOpEeHUe U 06001IeHHE CBEAEHUIT IO Kypcy 8 5 5 -
KJacca. XHMHUYECKHe Peakiuu

2 XuMH4YecKHe peakuu B pacTBoOpax 10 10 1x/p ;1/p

3 HemeTauibl 4 MX coeJUHEHHS 25 27 1x/p ;4n/p

4 MeTaJsibl M UX COeTHHEHMSI 16 16 1x/p ;2n/p

5 XHMHS ¥ OKPYKAKOUIAs cpeaa 2 2 -

6 O0001meHNe 3HAHMI 32 KYPC OCHOBHOM IIKOJIbI 8 7 1x/p

7 Pe3epBHoOe Bpems 4 1 -

Bcero: 70 68 4x/p ;7u/p
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