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1. IlosicHuTeILHAS 3aNIMCKA

Pabouas mporpamma Kypca XHMHH JJIsi OCHOBHOM IIKOJIBI pa3paboTana B cooTBeTcTBUU ¢ DenepanbHbIM
roCy/lapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM 00I1ero oopasoBanus. B Hell Takke yuuTBHIBArOTCS OC-
HOBHBIE HJieu U nosiokeHust [IporpaMmel pa3BuTus u GOpMUPOBAHUS YHUBEPCAIBHBIX Y4eOHBIX AeWCTBUN

JUISE OCHOBHOT'O O0IIIET0 00pa30BaHusl.

B cooTBeTcTBHM € 3TUMH JOKYMEHTaMH OOYYaroluecs OJKHBI OBIAJETh MPUEMaMH, CBSI3aHHBIMH C
OIIpECIICHUEM MTOHATHI: OTPaHUYMBATH UX, ONUCHIBATH, XapaKTEPU30BaTh U CPABHMUBATh. TaK Kak XUMHUA —
HayKa SKCHEpUMEHTasbHasA, 00yJyaroliuecs: JOJKHbI OBJAJETh TAKMMM IO3HABATEIBbHBIMU Y4EOHBIMU Jei-
CTBMSIMHU, KaK 3KCIIEPUMEHT, HaOII0IeHHe, H3MEpEHUE, OITMCaHNe, MOJIeIMpOBaHKe, IMII0Te3a, BbIBOA. B mpo-
1ecce U3ydeHus Kypca y 00yJaronmxcst IpoA0IDKaoT (OPMUPOBATHCS YMEHHSI CTAaBUTh BOIPOCHI, OOBSCHSTH,
KIaccu(uIupoBaTh, CPAaBHUBATH, OMPEACIATh HCTOYHUKH MWH(OPMAIMH, TIOIYYaTh U aHAJU3UPOBATh €€, To-
TOBUTH MH(GOPMALMOHHBIM MPOJYKT, MPE3EHTOBATh €ro U BECTH JUCKyccuto. CieoBaTesIbHO, NesITeIbHOCT-
HBIH OJXO/1 B U3YYEHUH XUMHU COCOOCTBYIOT JOCTHKEHHIO IMYHOCTHBIX, IPEIMETHBIX U METAIIPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

B ocHOBY Kypca 10J105K€HbI CIeNYIOLINE H/IeH:

e MaTepHalbHOE EJUHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUI NPUPOIbL;

e Belyllas poJib TEOPETHUUECKUX 3HAHUU JJIsi OOBSICHEHMSI U IPOTHO3UPOBAHUSI XUMUUYECKUX SIBIIE-
HHI, OLICHKH MX MMPAKTUYECKON 3HAYUMOCTH;

® B3aUMOCBSI3b KaUECTBEHHOM M KOJMYECTBEHHOH CTOPOH XMMHUYECKHX OOBEKTOB MaTepUalbHOIO
MUDa;

® pa3BUTHE XMMHMUYECKON HAyKH U MPOU3BOJCTBO XMMMUYECKHX BEIIECTB U MaTEpUajoB JUIsl YIOBIe-
TBOPEHHs HACYIIHBIX NOTPeOHOCTEH YenoBeka W OOILIecTBa, PelIeHHs II00aIbHBIX MPOOIeM Co-
BPEMEHHOCTH;

® TEHETHYEeCKas CBA3b MEXK]y BEIIECTBAMHU.

OTH UAEH PeAM3yIOTCs B Kypce XMMHHM OCHOBHOM IIKOJIBI ITYTEM JOCTHXKEHHUS CIEAYIOLINX HeseH:

* opmuposanue y ydalluxcsi XUMHUUYECKON KapTUHbI MUpPA, KaK OPraHUYECKOW YacTH €ro LeJO0CTHOM
€CTECTBEHHO-HAyYHON KAPTUHBI.

* Pazeéumue TI03HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH yJaluxcs B
IIPOLIECCE MU3YUEHUS UMU XMMHMUYECKON HayKHM M €€ BKJIaJla B COBPEMEHHBIN HayYHO-TEXHUYECKHH MPOTpecce;
(dbopMHpOBaHHE BaXXKHEUIINX JIOTMYECKUX ONepanuil MbIIIICHUs (aHalu3, CUHTE3, 0000IIeHne, KOHKpeTH3a-
11, CPaBHEHUE U JIp.) B MPOILECCE MMO3HAHUS CUCTEMbI Ba)KHEUIINX MOHITHUM, 3aKOHOB M TEOPUN O COCTaBe,

CTPOCHUHU U CBOMCTBaX XMMHUYECKUX BEIIECTB.



* Bocnumanue yoex1EHHOCTH B TOM, YTO NIPHUMEHEHHUE MOTyICHHBIX 3HAHUH U YMEHUH 110 XUMHH SIBJIS-
ercsd 0OBEKTUBHON HEOOXOIMMOCTBIO Il 6e30macHoi paboThl C BelleCTBAMU M MaTepHajamMu B OBITY U Ha
IIPOU3BOJICTBE.

* [Ipoexmuposanue u peanusayus BHITYCKHUKAMH OCHOBHOI IIKOJIBI JMYHON 00pa3oBaTeNbHON Tpaek-
TOpHH: BEIOOP npodrist 0OydeHHs B cTaplIel MIKOJIEe WK MPOeCcCHOHATIBHOTO 00pa30BaTEIbHOTO YUpekK/ie-
HUSL.

* Osradenue K04e8bIMU KOMNEMeHYusMY: yieOHO-TI03HAaBaTEIbHBIMU, HHYOPMALIMOHHBIMH, LIEHHOCT-
HO-CMBICTIOBBIMH, KOMMYHHUKaTHBHBIMU.

Jlig OoCTHXKEHHsI 9TUX LieJed B Kypce XMMUU Ha CTYNEHH OCHOBHOI'O OOIIEro 0O0pa3oBaHUs PELIAIOTCs Clie-
JYIOIINE 3a/1a4M:
*  (opmupyrOTCS 3HAHHSI OCHOB XUMUYECKOW HAYKH — OCHOBHBIX (DAKTOB, IOHATHH, XUMHUYECKHUX 3aKO-
HOB M TEOPUH, BEIPAKCHHBIX MTOCPEIACTBOM XMMHUECKOTO S3bIKa;
*  pa3BUBAIOTCS yMeHUs HAOMIOAaTh M OOBSICHIIOT XUMHUYECKHUE SIBJICHUS, MPOUCXOIAIINE B MPUPOJIC,
1abOpaTOPHBIX YCIOBUAX, B OBITY U HA MPOU3BOCTBE;
* mpuoOperarTcs CHelUalbHbIe YMEHHUS W HaBBIKHM 1O 0e30MacHOMY OOpalleHHI0 ¢ XMMHUYECKUMHU Be-
[ecTBaMM, MaTepUaJaMi U MPOLIeCcCaMHu;
*  (opmupyeTcs TyMaHUCTHYECKOE OTHOILIEHUE K XUMUU KaK MPOU3BOAUTEIHLHON CHlle 00IIecTBa, ¢ Mo-
MOILBIO KOTOPOH peniatoTcs rio0anbHble MPoOIeMbl YETIOBEUECTBA;
*  OCYHIISCTBJIICTCS MHTETPAIUS XUMUYCCKOW KApTUHBI MUPA B SUHYIO HAYYHYIO KAPTHHY.
Pabouas nporpamma peanuzyercsa Ha ocHoBe Y MK co3nannoro noj pykosojctsom 'abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 kiacc : yaeOHHK 11 001ieoOpa3oBarenbHbix opranusamuii / 0. C. Ta-
opuemnsta, U. I'. Octpoymos, C. A. CnagkoB. — M.: [IpocBemnienne, 2021
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK A1 o0uieoOpazoBarenbHbix opranuzanuii / 0. C. Ia-
opuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemienue, 2021
Y4eOHuKH cOOTBETCTBYIOT DeiepallbHOMY roCyAapCTBEHHOMY 00pa30oBaTeIbHOMY CTaHAAPTY.
PexomennoBansl MunucrepcTBoM npocselienuss Poccuiickon denepannu.
[Iporpamma pa3zpaborana B cooTBeTcTBUU ¢ y4eOHBbIM mianoM MBOY COII Ne 5 nnist ypoBHSI OCHOB-
HOTO 00IIero o0pa3oBaHUs C MCIOJb30BAaHUEM COBPEMEHHOTO 00OPYIOBaHUS IIEHTPA €CTECTBEHHO-
Hay4YHOW W TEXHOJOTMYECKOW HampaBiieHHOCTH «Touka pocrta». Ha 0aze mentpa «Touka poctan
obecrieunBaeTcs peaausaiys 00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOU U TEXHOJIOTHUECKOM
HaMpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAaHUSMHU 3aKOHOJATENLCTBA B cdepe 00-
pa3oBaHus U ¢ yuéToM pekomMeHaanuii deepabHOTO orepaTopa yueOHOro npeamera « XuMHUs.



2.001mas XapakTepucTuKa y4e0HOro nmpeamMera

B cootBercTBUM ¢ (eaepatbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO OOIIETro 00-
pa3oBaHUs ydaliuecs IOJDKHBI OBJIAJIETh TAKMMHU IMO3HABATCILHBIMH YYEOHBIMU JCUCTBUSIMH, KaK yMEHUE
dhopmyaupoBaTh MPoOIEMY M THIIOTE3Y, CTABUTH IIEIH U 33/1a4d, CTPOUTH TUTAHBI IOCTHKCHUS 1IEJIeH 1 pere-
HUS TIOCTABJICHHBIX 3a/1ay, MPOBOJAUTH SKCIEPUMEHT M Ha €ro OCHOBE JI€JIaTh BBIBOJABI U YMO3AKIIOUCHUS,
MPEJCTaBIIATh UX U OTCTaWBaTh CBOIO TOUKY 3peHus. Kpome 3Toro, yyammecs J0JKHBI OBIAJETh IpUEMaMHu,
CBSI3aHHBIMU C ONPEACIICHUEM IOHSITUN: OrpaHUYMBATh MX, ONUCHIBaTh, XapaKTepU30BaTb M CPABHUBATh.
CrnenoBaTeNbHO, TIPU M3YYCHHH XMMHH B OCHOBHOW IIKOJIE YyYallWecs JODKHBI OBJIAACTh YUCOHBIMH JICH-
CTBUSIMH, TIO3BOJISIIOLIMMHU UM JIOCTUYb JJUYHOCTHBIX, MPEIMETHBIX U METANPEIMETHBIX 00pa30BaTelIbHBIX pe-
3yJIbTaTOB.

[Ipennaraemasi mporpaMma 1o XMMHH PAaCKPBIBAET BKJIAJl YI€OHOTO MPEAMETa B JIOCTHIKCHUE 11eIei OCHOBHO-
ro 0o0I11ero 00pa30BaHUs U OMPEACISAeT BAXKHEUIITNE COACPKATSIbHBIC TMHUH MTPEIMETA!

* «BEILIECTBO» — 3HAHUE O COCTaBE U CTPOSCHUH BEIIIECTB, X CBOMCTBAX U OMOJOTHYECKOM 3HAUCHUH;

* «(XMMHUYECKasi peaklusd» — 3HaHUE O MPEBPAILCHUSAX OJIHUX BEILECTB B APYrUe, YCIOBUIX MPOTEKAHUS TaKUX
MpPEeBpaIIeHUI U Crloco0ax yrnpaBiIeHUs PEaKIUsIMU;

* (IIPUMEHEHHE BEIIECTBY» — 3HAHUE U OMBIT OE30IMaCHOI0 OOpAIlleHUs C BEIICCTBAaMH, MaTepUaIaMH U IIPO-
1eccamul, HeOOXOIUMBIMH B OBITY M HAa TTPOU3BOJICTBE;

* «I3bIK XUMHUM» — ONIEPUPOBAHUE CUCTEMOMN BAKHEMIIMX XMMHUYECKUX MTOHATHI, 3HAHUE XUMHYECKOM HOMEH-
KJIATypBI, @ TAK)KE BIIAJICHHEC XUMHUYECKOH CUMBOJIMKOHN (XUMUYECKHUMH (OpMYyITaMu U ypaBHEHUSIMU ).

3. MecTo y4e0HOro npeaMera B y4eOHOM ILJIAHE

XuMmus B OCHOBHOM 1IKoJie u3ydaercs 8 u 9 knaccax. Obuiee 4ucio yueOHbIX 4acoB 3a 2 roja o0yueHus co-
craBiser 138,u3 Hux 70 (2 4 B Heenmo) B 8 kiacce, 684 (2 yaca B Hezelnto) B 9 Kiacce.
[Ipennaraemplii Kypc XOTsI U HOCUT OOIIEKYJIbTYpHBIM XapakTep M HE CTaBUT 3aJauy MpoQecCHOHaTbHOU
MOJITOTOBKU OOYyYaroluxcs, TEM HE MEHee MO3BOJIIET UM OIPEAETUThCS ¢ BbIOOpOM mpoduist oOydyeHus B
CTapIIel MKOoJeE.
3HAUUTENBHOE MECTO B COJEPKAHUHM Kypca OTBOJUTCS XMMHUYECKOMY 3KCIEepUMEHTy. OH OTKpBIBaET BO3-
MO>KHOCTh (JOPMHPOBATH Y yUaIIUXCs CIELUANIbHbIE IPEAMETHbIE YMEHUS:
— paboTaTh C BellecTBaMH;
— BBITOJIHATH IPOCTHIE XUMUYECKUE OIBITHI;
— YUYUT UIKOJBHUKOB 0€30M1aCHOMY M 3KOJIOTHYECKH I'PaMOTHOMY OOpPAIIEeHHIO C BELIECTBAMHU B OBITY U
Ha IPOU3BOJICTBE.
[Iporpammoit mperyCMOTPEHO IPOBEICHHUE:
8 kimacc
KOHTPOJIbHBIX paboT — 4 yaca,
MPAKTHYECKUX paboT — 7 4acoB.
9 kiacc
KOHTPOJIbHBIX padoT — 4 yaca,
NPaKTUYECKUX paboT — 7 4acos.

Cpok peanusanuu yueOHON IporpaMMsbl- 1Ba y4eOHbIX Toza
4. lleHHOCTHBIE OPUEHTHUPHI COAEPKAHMS Y4eOHOT 0 npeaMeTa « XuMMsh»



VYuebublil npeaMeT «XUMHs», B COACPKaHUN KOTOPOTO TINIABHBIMU KOMIIOHEHTAMH SIBJISIOTCS Hay4HbIE 3HA-
HUS ¥ HayYHBIE METOJbI MO3HAHUS, MTO3BOJISIET MPOOYKIATh Y y4JalluXcs SMOLMOHAIBHO-IIEHHOCTHOE OTHO-
[IEHUE K U3ydyaeMoMy marepuaiy. B pe3ynbrate yueOHOM AEATEIBHOCTH CO3/1AI0TCS YCIoBHA A (hopMupo-
BaHUs cHcTeMbl LieHHocTel. [lo3HaBarenbHas QyHKIUSA y4yeOHOro mpeaMeTa «XUMHs 3aKII0YaeTcsi B CIIO-
COOHOCTH €ro CoJiep>KaHusl pa3BUBATh IICHHOCTHBIC Ka4ecTBa Yy y4alluxcsl.

Ilo3nasamenvhvle yennocmu: omHouleHue K XAMUYECKUM 3HAHUSAM KaK OJTHOMY U3 KOMIIOHEHTOB KYJIbTYpPBI
YeJloBeKa Hapsly ¢ APYTMMHU €CTECTBEHHOHAYYHBIMU 3HAHUSAMU; OKPYKAIOIIEMY MHUPY KaK MHUPY BEIIECTB U
MIPOUCXOJSIINX C HUMH SIBJICHU; TO3HABATEJILHOM NEATENLHOCTH (KaK T€OpeTUye- CKOM, TaK U SKCIIEPUMEH-
TaJbHOM) KaK MCTOYHHMKY 3HAHWH, noHumaHue: OOBEKTHBHOCTH W JOCTOBEPHOCTH 3HAHMHM O BEIIECTBAX M
IIPOUCXOJSIINX C HUMU SIBIIEHUSX; CJIOKHOCTH M OECKOHEUHOCTH Ipoliecca I03HaHus (Ha IpUMEpe UCTOPUU
XUMHAYECKUX OTKPBITHI); ACWCTBUS 3aKOHOB MPUPOIBI U HEOOXOAUMOCTH UX y4eTa BO BCeX cepax JIesTellb-
HOCTH YeJIOBEKa; 3HAUEHUS] XMMUYECKUX 3HAHUH IS pelIeHns rI100aJbHbIX Mpo0IeM yelloBeuecTBa (IHepre-
TUYECKOM, ChIPbEBOM, MPOAOBOJIBCTBEHHOM, 3/JOPOBbS U JOJTOJIETUS YEJIOBEKa, TEXHOJIOTHYECKUX aBapHii,
IJI00aTbHOM SKOJIOTHH U JP. ).

Ilennocmu mpyoa u 6vtma: OTHOIICHUE K TPYIOBOM IE€ATEIHHOCTH KaK €CTECTBEHHOH (U3UUYECKOM 1 MHTEI-
JEKTYyalbHOM MOTPEOHOCTH, TPYAY KaK TBOPYECKOW AEATEIbHOCTH, IMO3BOJISIONICH MPUMEHSATh 3HAHHUS Ha
MIPAKTUKE; COXpAaHEHUE U MOAJEp>KaHUE COOCTBEHHOTO 3/I0POBBS U 37J0POBbsI OKPYKAIOIINUX, B TOM YHCIIE Op-
raHu3anys MUTaHUS ¢ YYETOM COCTaBa M AHEPreTHUECKON LIEHHOCTH MUILH; COOJII0IeHIe IpaBuil 0€301acHO-
IO KCIIOJIb30BAHUS BEILECTB (JIEKAPCTBEHHBIX IPENApaTOB, CPEACTB ObITOBOM XMMMHU, MECTUIMIOB, TOprOYe-
CMa304YHbIX MaTEPUAJIOB U JIp.) B IOBCEIHEBHOM KU3HU; OCO3HAHUE JOCTUKEHUS JINYHOTO YCIIEXa B TPYAOBOI
JESITEIbHOCTH 3@ CUET COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBUM C COLUAIbHBIMU CTaHAAPTaAMH M IIO-
CJIEYIOIIUM COIMAIBHBIM OA00pEHUEM JOCTHKEHUI HAYKW XUMHH U XUMHYECKOTO MPOU3BOJICTBA AJIS pas-
BUTHS COBPEMEHHOTO 00IIIeCTBA.

Hpaecmeennvle yennocmu. omuoulenue Kk cede (0CO3HAHHME COOCTBEHHOT'O JOCTOMHCTBA, YyBCTBO OOIIe-
CTBEHHOTO JI0JTra, TUCHUIUIMHUPOBAHHOCTh, YECTHOCTh M MPAaBAMBOCTh, MIPOCTOTA M CKPOMHOCTH, HETEPIIU-
MOCTb K HECIIPaBEJIMBOCTH, IPU3HAHNE HEOOXOIMMOCTH CaMOCOBEPILIEHCTBOBAHUS), IPYTUM JIOJSAM (TyMa-
HU3M, B3aUMHO€ YBa)KEHUE MEXAY JII0JbMHU, TOBapUIIECKasi B3aUMOIIOMOIIb U TPeOOBATEIbHOCTh, KOJUIEKTH-
BU3M, 3a00Ta 0 APYTUX JIIOJAX), Ipupojie (OepexHOe OTHOIIEHHE K ee OOraTcTBy, HETEPIUMOCTh K Hapyllie-
HUSIM 3KOJIOTUYECKUX HOPM U TpeOOBAaHUMN, SKOJOTMUYECKH I'PaMOTHOE OTHOLIEHHE K COXPAaHEHUIO ruapocde-
pBl, aTMOC(EpBI, MOYBbI, OMOC(EPHI, UEIOBEUECKOT0 OPraHU3Ma; OLIEHKA JIeHCTBHS BOIIPEKH 3aKOHAM IpUpO-
Ibl, TPUBOASIIETO K BOSHUKHOBEHHIO INTOOANBHBIX MPOOJIEM); nOHUMAaHUe HEOOXOAUMOCTH YBa)KUTEIBHOTO
OTHOIIEHMS K IOCTHKEHUSM OT€YECTBEHHON HayKH, UCCIIEA0BATENBCKON NEATETbHOCTH POCCUICKUX YUEHBIX-
XMUMHUKOB (TTIaTpUOTUYECKHE UYBCTBA).

Kommynuxamuensvle yennocmu: omnowienue K HOpMaM s3blka (€CTECTBEHHOTO U XMMHYECKOI0) B pas3iny-
HBIX UCTOYHUKAxX mHpopmaruu (murepatypa, CMU, UnTepHeT U 1p.); nonumanue Heobxooumocmu: MPUHS-
THSl PA3IUYHBIX CPEICTB M MPUEMOB KOMMYHUKAIUH, TTONYdeHHsI HHQOPMAIMH U3 Pa3IMYHBIX UCTOYHHUKOB;
apryMEHTHPOBAaHHOW, KPUTHYECKOW OIEHKH HH(OpMAINK, TOTYIEHHOW M3 Pa3IMYHBIX HCTOYHHKOB; COO0-
IIEHHs] TOYHON M JIOCTOBEPHOM MH(OpPMAIUH; SICHOCTH, TOCTYITHOCTH, JIOTUYHOCTH B 3aBUCUMOCTHU OT LEJH,
MOJTHOTHI WJIM KPAaTKOCTH H3JI0KEHUS MHPOPMALMU; CTPEMJICHHS MOHATh CMBICI 0OpalleHHON K 4eJOBEKY
peun (YyCTHOM M MUCbMEHHOM); BEIEHHS TMaJIora JUIsl BHIIBICHUS Pa3HbBIX TOUYEK 3pPEHUS Ha paccMaTpUBaeMyo
MH(OPMAIINIO; BBIPAKEHHS JTUYHBIX OLIEHOK U CY)KJICHHI; IPUHATHS BBIBOJA, KOTOPBIA (POPMHUpYETCs B IPO-
1[eCCE KOMMYHUKALINH.

Jcmemuueckue yeHHOCMU: NO3UMUBHOE YYBCHBEHHO-YEHHOCMHOE OMmHOuleHue: K OKpYXKalolleMy MHUpPY
(kpacoTa, COBEpPIIEHCTBO U TapMOHMSI OKPYXKAIOLIeH MpHUpOJIbl U KOCMOcCa B LI€JIOM); IPUPOJTHOMY MUPY Be-
IIECTB ¥ MX MPEBpAIIECHUI HE TOIBKO C TOYKU 3PSHHS MOTPEOUTENs, @ KaK K HCTOYHHUKY IPEKPACHOTO, TapMo-



HUYHOT'0, KPaCUBOTO, MOAYUHSIIOIIEr0Csl 3aKOHOMEPHOCTSM, MPOIOPLIUOHAIBHOIO (Ha MpUMepe B3aUMOCBSI3U
CTPOCHHUS U CBOMCTB aTOMOB M BEIIECTB); BBINOJHEHUIO Y4EOHBIX 3a[a4 KaK K MPOLECCY, TOCTaBIISIOMIEMY
ACTETUUYECKOE YJIOBOJIBCTBUE (KPACUBOE, U3SAIIHOE PELLIEHUE WIN J0Ka3a- TEIbCTBO, IPOCTOTA, B OCHOBE KOTO-
POH JISKUT TaPMOHHS); NOHUMAHUE He0OX00UMocmu N300paKeHUsI UICTUHBI, HAYYHBIX 3HAHUH B YyBCTBEHHOM
¢dopme (HarpuMep, B MPOU3BEICHHUIX UCKYCCTBA, MOCBSIIEHHBIX HAYYHBIM OTKPBITHSM, YUYEHBIM, BEIIECTBAM
U UX IPEBPALICHUSM).

5. JII/I‘IHOCTHLIG, METANPEAMETHLIC N IPEAMETHLIC PE3YJIbTAThI 0CBOCHUA KypcCa

XUMHUH

ITo 3aBepIeHHIO Kypca XMMUU HA 3Tarie OCHOBHOTO 0011ero 00pa3oBaHus BBITYCKHUKH OCHOBHOM
LIKOJIBI JTOJIKHBI OBJIAJIETh CIEAYIOIMMU PE3yIbTaTaAMMU:

JIM4HOCTHBIE pe3y/ibTaThl:

1) ocosnanue cBOEHt ITHUYECKOW MPHUHAUICKHOCTH, 3HAHUE UCTOPUM XUMUHU U BKJIaJa POCCHHCKOI XuMude-
CKOH HayKH B MUPOBYIO XHMHIO;

2) ¢hopmuposarie OTBETCTBEHHOT'O OTHOIICHHS K IO3HAHUIO XMMHH; TOTOBHOCTU M COCOOHOCTH YYaIIUXCsl K
CaMOpa3BUTHUIO U CAMOOOPA30BaHHUIO Ha OCHOBE M3YYCHHBIX (PAaKTOB, 3aKOHOB M TEOPHH XMMHH; OCO3HAHHOTO
BbIOOpA M MOCTPOEHHE WHANBUIYAIbHON 00pa30BaTEIbHON TPACKTOPHUH;

3) opmuposanue NETOCTHON €CTECTBCHHO-HAYYHOW KapTUHBI MHpPa, HEOTHEMIIEMON YacThI0 KOTOPOU SIBIIS-
eTcs XUMHUYecKast KapTHHA MHPa;

4) o6nadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHO! MPaKTH-
K1, B TOM YHUCIIE U XUMHYECKUM;

5) oceoenue conranbHBIX HOPM, IPABUIT TIOBEICHUS, POJICH U (OPM COLMATBHOM KHU3HH B COLYME, IIPHPOJIC
Y YaCTHOMW XM3HU Ha OCHOBE SKOJIOTHYECKOM KYIbTYphl M 0€30MacHOT0 0OpalleHus C BEUIeCTBAMU U MaTepH-
aamu;

6) gopmuposanue KOMMyHUKATUBHOW KOMIIETCHTHOCTH B OOILICHUH CO CBEPCTHHUKAMH U B3POCIBIMHU B IPO-
1ecce o0Opa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, Yy4eOHO-1CCIeA0BaATENbCKOM, TBOPUECKON U IPYTrUX BHI0B
TEeSITeTbHOCTH, CBSI3aHHBIX C XUMHEH.

MeTtanpeaMeTHbIe pe3yJIbTaThI:

1) onpedenenue neneit cOOCTBEHHOT0 00YUCHHUS, TOCTAHOBKA U (popMyITHpOBaHUE IS ce0s1 HOBBIX 337134,

2) niaHuposanue TyTeH NOCTHIKEHHS HKEIAeMOTr0 pe3yibTarta OOyYeHHUs] XUMUH KaK TEOPETUYECKOTo, TaK U
HKCHEPUMEHTAIBHOTO XapaKkTepa;

3) coomHecenue CBOMX ACHCTBHI C IJIAHUPYEMBIMH PE3yJbTaTaMH, OCYujecmeieHiue KOHTPOIsl CBOCH Jies-
TEJIFHOCTH B MIPOLIECCE AJOCTHIKEHUS pe3yibTaTa, onpedeietue Clioco00B JIeHCTBUII IPH BEINOJHEHUH J1abopa-
TOPHBIX U IPAKTUYECKUX pabOT B COOTBETCTBUH C IPABUIIAMU TEXHUKH 0€301T1aCHOCTH;

4) onpeoenenue UCTOYHUKOB XUMUYECKOM MH(OpMAINH, MMOTydeHHE U aHaIH3 e€, co3/1aHne MHPOPMAIOH-
HOTO TIPOYKTA U €TO0 MPE3CHTAINS;

5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYaJIbHBIX ONEPALUi: aHATHM3a U CHHTE3a, CPABHEHHS M CHCTEMAaTH3a-
1M, 0000IeHNs U KOHKPETH3allUH, 8blsi61eHue TIPUUMHHO-CIICACTBEHHBIX CBSI3€H U nocmpoerue T0rn4ecKo-
r0 pacCyXICHUS U YMO3aKIIOUeHUs (MHIYKTUBHOTO, JEAYKTUBHOIO M IO aHAJIOTHMH) HA MaTepuaie ecre-
CTBEHHO-HAy4YHOT'O COZICPIKAHUS;

6) ymenue co3naBaTh, MPUMEHSITh W MPEOOPA30BBIBATh 3HAKH U CHUMBOJIbI, MOJCITH U CXEMBI [UIS PEIICHHS
y4eOHBIX U O3HABATEIBHBIX 33/1a4;



7) ¢opmuposanue M pazeéumue SKOJIOTHYESCKOTO MBIIUICHUS, YMEHHE NPUMEHSTH €ro B IO3HABAaTENIBHOIM,
KOMMYHHUKAaTHBHOH, COLIMATBHOM MPaKTHKE U MPOQecCHOHATBHOI OpUeHTALNY;
8) eenepuposanue uneit u onpeneneHne CPeiCTB, HEOOXOANMBIX JUIS UX PEeaTU3aLUH.

IIpeameTHbIE pe3ybTaThI:

1) ymenue 0603HaUATH XUMHUYECKUE DJICMEHTBI, HA3bIBATh UX M XapaKTEPHU30BaTh HA OCHOBE IOJIO0XKEHHUS B ITe-
puoauyeckoit cucteme /. . Menneneena;

2) hopmynuposanie N3y4CHHBIX MOHATHI: BEIIECTBO, XMMUYECKHI 3JIEMEHT, aTOM, MOJICKYila, HOH, KaTHOH,
aQHUOH, IPOCTOE U CJIIOKHOE BEIIECTBO, XUMHUUECKAs PEaKIUsl, BUJbl XUMUYECKUX PEaKIUW U T. I1.;

3) onpedenenue 1o GopMysiaM cocTaBa HEOPraHMYCCKUX U OPraHUYCCKHUX BEIIECTB, BAJICHTHOCTH aTOMOB XH-
MHYECKUX DJIEMECHTOB WJIM CTEIICHH MX OKUCJICHUS,

4) nonumanue wHGOPMAIHK, KOTOPYIO HECYT XMMUYECKHUE 3HAKU, POPMYJIBI U YPAaBHCHHUS,

5) ymenue xkraccupuyuposams npocThie (METAIIbI, HEMETAIUIBI, OJIATOPOJIHBIC Ta3bl) U CIIOKHbIC (OMHApHBIC
COCIMHEHHMS, B TOM YHUCJIC U OKCHIIBI, @ TAaK)KE TUAPOKCHUIBI — KHCIIOThI, OCHOBaHHUS, aM(pOTEPHbIE THAPOKCH-
JIbl — M COJIN) BEIIIECTBA;

6) popmyruposanue IEPUOTUIECKOTO 3aKOHA, 00bACHEHUe CTPYKTYPhI M HHPOPMAIMH, KOTOPYIO HECET MepH-
oJMYecKasi cucteMa XxuMuueckux anemeHToB . 1. MenpeneeBa, packpvimue 3Ha4eHUsI IEPUOJUIECKOTO 3a-
KOHa;

7) ymenue xapakmepuzoeéams CTPOCHHE BEIIECTBA — BHUJBI XUMHUYECKHUX CBSI3€H M THUITbI KPUCTATHYCCKUX
PELIETOK;

8) onucanue cTpoeHuss aTOMOB XUMHUYECKUX 3JIEMEHTOB C HMOPSAKOBBIMU HOMepamu 1—20 u 26, omobpasice-
HUe UX C IOMOIIBIO CXEM;

9) cocmasnenue GopMy OKCHIOB XUMUUECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THIPOKCHIOB;

10) nanucanue cTpyKTYpHBIX (hOPMYIT MOJIEKYJISIPHBIX COCAUHCHUN U (OPMYIBHBIX €IUHHII HOHHBIX COCIH-
HEHUU 10 BaJICHTHOCTH, CTEIIEHU OKHUCIICHUS UITU 3apsily UOHOB;

11) ymenue popmynupoeams OCHOBHBbIC 3aKOHBI XMMHH: MOCTOSHCTBA COCTaBa BEIECTB MOJIEKYJSPHOTO
CTPOEHUS, COXPAHEHUSI MacChl BEIIECTB, 3aKOH ABOTAaJIpo;

12) ymenue popmynruposams OCHOBHBIC MOJIOKEHHS aTOMHO-MOJIEKYJIIPHOTO YUEHHUS U TEOPUHU DIICKTPOIIH-
TUYECKOU TMCCOITHAIINM,

13) onpeodenenue npu3HAKOB, YCIOBUHN MPOTEKAHUS M MTPEKPAIICHUS XUMHUSCKUX PEAKIINH;

14) cocmaenenue MONEKYISAPHBIX YPaBHCHUN XMMUYECKUX PEAKIMi, OJTBEPIKAAOIINX OOIIHE XMMUIECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEIIECTB M OTPAKAIOIIMX CBS3M MEXKIY KJIACCaMU COEIUHE-
HUM;

15) cocmaenenue ypaBHEHHI peakiuii ¢ y4acTHEM JICKTPOIUTOB TaK)Ke B HOHHOH (opme;

16) onpeodenenue o0 XUMHUUECKUM YPaBHEHHUSIM MTPUHAICKHOCTH PEAKIINI K ONPEIeIEHHOMY THITY HITH BUY;,
17) cocmasnenue ypaBHEHHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMIA C MTOMOIIBI0 METO/1a JIEKTPOHHO-
ro Oananca;

18) npumenenue MOHATHI «OKHCICHHUE» M «BOCCTAHOBIICHHE)» JIJISl XapaKTEPUCTHKH XUMHUYECKUX CBOMCTB Be-
IECTB;

19) onpeodenenue ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIMA XJIOPHUI-, CYJIb(aT- U KapOOHAT-aHUOHOB U KaTHOHA
aMMOHUSI B PacCTBOPE;

20) o6vsicnenue BIUSTHYS Pa3JInIHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKUX PEaKIIUH;

21) ymenue xapaxmepuzosams TOJOKCHUE METAUIOB M HEMETAJUIOB B MEPHOAMUYCSCKON CHCTEME JIEMEHTOB,
CTPOEHHUE WX aTOMOB U KPUCTAJIJIOB, O0IIHE PU3NUECKHE U XUMUYECKHE CBOMCTBA;

22) ob6wsicHeHue MHOTO0Opa3ust TIPOCTHIX BEIIECTB SIBJICHHEM aJUTOTPOIHH C YKa3aHUEM €€ TPUIHH;



23) ycmanosenenue pazavddii THAPO-, THPO- M AJIEKTPOMETALTYPTUU U WLIIOCMPUPOSAkUe ITUX Pa3Tuduil
pUMepaMu MPOMBIIIICHHBIX CIOCO0OOB MOJIyYSHUS] METAJLIOB;

24) ymenue dasamwv o061yt xapaktepuctuky aiemeHToB |, I, VIIA rpymm, a takke BoAOpoja, KHCIOPOa,
a3ora, cepsl, (hocdopa, yriepoaa, KpeMHHUSI B 00pa30BaHHBIX UMHU MPOCTHIX BEUIECTB U BAXHEUIINX COCTHHE-
HUH (CTpOCHUE, HAX0XKIEHHE B IPUPO/IE, OTyUYeHUE, PU3HUECKUEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE);
25) ymenue onucvieames KOPPO3HIO METAIIIOB M CIIOCOOBI 3aIIUTHI OT HEE,;

26) ymenue npouszso0ums XMMHUYECKHE PacuyEThl C MCIOJIb30BAHUEM TOHITHH «MaccoBas JIOJIs BEIECTBA B
CMECH», «KOJHYECTBO BEIIECTBA», «MOJISIPHBIA 00BEM» 1O (pOpMyIiaM M ypaBHEHHSIM PEAKIIH;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUCHHS U3yICHHBIX OPraHMYCCKUX BEIIECTB;

28) evinonnenue 0003HAYCHHBIX B IPOTrpaMMe SKCIIEPUMEHTOB, pACNO3HABAHUE HEOPTAHMUECKUX BEILECTB I10
COOTBETCTBYIOILINM IPU3HAKAM;

29) cobarodenue npaBui 0€30MACHON PadOTHI B XUMUYECKOM KaOuHeTe (J1abopaTtopun).

CucreMa OleHKHU:

1. Ouenka yernoro orsera OTmerka
«S»:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPH;

- Marepuana M3J0KEH B OIPEICICHHOW JIOTHYECKOW II0CIEN0BATEIbHOCTH, JINTEPATypPHBIM
SA3BIKOM;

- OTBET CaMOCTOSITEIIbHBIN.

OTMeTKa «4»;

- OTBET ITOJIHBIM U IIPaBUJIbHBIN HA CHO BAaHUH U3yYEHHBIX TEOPHIL;

- MaTepuaj U3J0KEH B ONPENEICHHON JIOTHYECKON MOCIEA0BAaTEIbHOCTH, TP TOM JOITYLICHBI JBE-
TPH HECYIIECTBEHHBIE OINOKH, UCIIPABICHHBIEC IO TPEOOBAHUIO YUUTEIIS.

OrMmerka «3»:

- OTBET IOJTHBIN, HO TIPY ATOM JIONYIIEHA CYIIIECTBEHHAs ONMIMOKA UM OTBET HETIOTHBIN, HECBSI3HBIM.
OtmeTka «2».
- MPHU OTBETEe OOHAPYKEHO HEMOHUMAHWE YYaIIMMCSI OCHOBHOTO COJIEpKaHUs yIeOHOro MaTepualia
WM JIOMYILIEHBI CYIIECTBEHHBIE OIMMOKH, KOTOpbIE YyYallWiics HE MOXET HWCIPaBUTh MPH
HABOJSIIIUX BOIIPOCAX YUUTENs, OTCYTCTBUE OTBETA.

2. Onenka IKCMMEPUMEHTAJBHBIX yMeHI/Iﬁ

OreHkKa CTaBUTCS HA OCHOBAHUHU HAOIIO/ICHUS 32 yYAIUMKCS U TUCEMEHHOTO OTYeTa 3a pado-
Ty.
OTMeTKa «5»:
- paboTa BBIMIOJIHEHA TIOTHOCTHIO U TPABUIILHO, CIENIaHbl MPaBUIIbHBIC HAOTIOCHHS 1 BBIBOIBL;
- OKCIIEPUMEHT OCYIIECTBJICH MO IUIAHY C Y4eTOM TEXHHMKH O€30MacHOCTH U TpaBHJI pabOThI ¢
BEIIIECTBAMH M 00OPYIOBaHUEM;
- IPOSIBJIEHBI OPTAaHU3ALUOHHO - TPYJIOBbIE YMEHHUSI, TOJEPKUBAIOTCS
YUCTOTA paboUyero MecTa u MopsAoK (Ha CTOJIe, SKOHOMHO MCTIOJIb3YIOTCS PEaKTUBHI).
OTMeTKa «4»:
- paboTa BBITIOJNHEHA MPaBUIBHO, CIIETAHBI MPaBUIbHBIC HAOTIOACHHS W BBIBOJBI, HO MPU 3TOM
AKCIIEPUMEHT TPOBEJICH HE MOJHOCTHIO WIIM JOMYIIEHBI HECYIECTBEHHBIC OIIMOKH B paboTe ¢



BEIIECTBAMH U 000PYJIOBAHUEM.
O1meTka «3»:

- paboTa BBINIOJIHEHA MTPABHJILHO HE MCHEE YeM HAIOJIOBUHY WIIH JIOMYIEHA CYIIECTBCHHAsI OIIMOKa
B XOJC DKCIIEPUMEHTa B OOBSICHEHWUHU,BOGOPMIICHHH PAa0OOTHI, B COOJIIOJICHUN TPABUI TEXHHUKHU
O0e3omacHOCTM Ha paboTe C BemecTBaMH U 000OpyIOBaHHMEM, KOTOpas HCIPABISACTCS
NoTpeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:

- nomyIieHsl nBe (M OoJsiee) CyNIECTBEHHBIC OIIMOKKM B XOJC: IKCIIEPUMEHTA, B OOBSCHECHUU, B
oopmieHnn paboOThI, B COOJIIOJICHIH TIPAaBUIJI TEXHUKU 0€30ITaCHOCTH MPH PadOTe C BEIIECTBAMHU
¥ 000pY/I0BaHHEM,KOTOPBICYYAIHIACS HE MOXKET HCIIPABHUTD JaXKe 10 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBHINIOJTHEHA, Y YYAIEroCsi OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHHUSI.

3. Ouenka yMeHHii pelaTh pacueTHble 32124 OTMeTKA «5»:
-B  JIOTHYECKOM  pACCYKJEHUU W  PEIICHHd HeT OmHuOOK, 3ajada  pelieHa
paloOHATBLHBIMCIIOCO00M;
OTmeTka «4»:
- B JIOTUYECKOM pPACCYXJICHHH W PCIICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HEpAIMOHAIBHBIM CIIOCOOOM, HIIU JIOMYIIEHO He 0oJiee TBYX HECYIIECTBEHHBIXOIHOOK.
OtrmeTka «3»:
-B JIOTUYECKOM PACCYXJICHHH HET CYIICCTBCHHBIX OIMMOOK, HO JOIMYIICHA CYIIECCTBEHHAS
omrOKa B MaTeMaTHYECKUXpacueTax.
OTMmeTKa «2»:
- IMEETCS CYIICCTBCHHBIE ONTHOKY B JIOTUYECKOM PACCYKJICHUU U B PCIICHHH,
- OTCYTCTBHUE OTBETa Ha3aaHHC.
4. Onenka NUCHLMEHHBIX KOHTPOJIBHBIX padoT OTMeTKa «5»:
- OTBET IMOJHBIN ¥ MPaBUIBHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
OTrmeTka «4»:
- OTBET HETIOJTHBIN WITK JIONMYIIEHO He 00Jiee IBYX HECYNIECTBEHHBIX OITHOOK.
OTrmeTka «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JOIYIIEHA OJHAa CYIICCTBCHHAs OIMMOKAa W TIpH

ATOM JBE-TPUHECYIIIECTBECHHBIE.
OTmeTka «2»:
- paboTa BBITIOJIHEHA MCHBIIIC YeM HATIOJIOBUHY WJIM COACPKHUT HECKOJIBKO CYIICCTBEHHBIX OIIMOOK;

- paboTa HEBBINIOTHEHA.

[Tpu onieHke BBIOJHEHHUS MUCbMEHHON KOHTPOJIBHON paboThl HEOOXOIUMO YUUTHIBATh TpeOOBa-
HUS €IUHOTO0 opdorpaduueckoro pexxuma

5. OueHKa TecToBbIX paboT

TecTbl, cocTosIIME U3 MATH BOIIPOCOB MOYKHO MCIIOJIb30BATh MOCIIE U3YUEHUSI KaXKJI0T0 MaTepuana (ypoka).
Tect u3 10-15 BonpocoB ucnonb3yercs A nepuogudeckoro KoHTposa. Tect u3z 20-30 BorpocoB HE0OX0-
JAUMOHUCIIOIB30BaTh AJII UTOTOBOT'O KOHTPOJIA.

[Tpu orieHMBaHUM UCTIONB3YETCS CIEAYIOIIas IKaja:

JI1s TecTa U3 5 BOIPOCOB

® HET OIIMOOK — OLEHKA «5»;



* 0JlHA OIIINOKA — OLEHKA«4»;
* IIBE OLINOKH — OLEHKA3»;

* TPH OIIMOKH — OLEHKA«2.

Jlnsg Tecta 13 30 BOOPOCOB:

* 25-30 mpaBUILHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUILHBIX OTBETOB — OTMETKA «4»;
* 13-18 mpaBHIBHBIX OTBETOB — OTMeETKA «3»;

* MeHbIIIE 12 MpaBMIbHBIX OTBETOB — OTMETKA «2».
O11eHKa BBIMOIHEHHS] TECTOBBIX 3aIaHUMN:

e OtrMmeTKa «5»: yJamuiicsi BHIMOIHII TECTOBbIC 3a1anus Ha 85 — 100%.

e OtMeTKa «4»: yJaluiics BBITOJTHUII TECTOBBIE 3aaHus Ha 65 — 84%.

e  OtMmerTka «3»: yJalIHiics BBITIOJHUI TECTOBBIC 3a1anusl Ha 49 — 64%.

e OrTmeTKa «2»: ydaluiics BBIIIOJIHUI TECTOBBIE 3a/1aHusl MeHee yeM Ha 49%.

KoHTpPo/IbHO-U3MepHUTEIbHbIE MATEPHAJIBI IIPEHA3HAYCHBI JIJISl POBEPKU YPOBHS YCBOCHHS YICOHOTO
MaTepuasa Ha OCHOBaHHH 00pa30BaTeIbHOT0 MUHUMYMa COJIEp>KaHus 00pa3oBaHus U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIMMYCKHUKOB IIKOJ. OHU COCTaBJICHBI Ha OCHOBE MHOTOJIETHEH MEJarornyeckoil MpakTHKU C
Y4ETOM Pa3IMYHbIX METOJUYECKUX Pa3pabOToK.

[To Bcem rmaBam Kypca M WX paslenaM Ipeajgaraercs TeKyIIUd U TeMaTUYeCKUH KOHTPOIb 3HAHUU U
yMEHUH B (hOpME XUMUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSTEIBHBIX U KOHTPOJIBHBIX paboT. 3amanust 000-
WX BapUaHTOB pabOT CXOJHBI IO COJEPIKAHUIO U XaPAKTEPY BBITOIHICMBIX YICOHBIX JICHCTBHIA.

s opraru3auu 3pPeKTUBHOM pabOThI BCEro Kilacca ¢ y4eTOM WHIUBUAYATbHBIX CIIOCOOHOCTEH Kak-
JIOTO ydYaIerocs B psijie padboT, BXOIAIIMX B TOCOOHE, MPEICTABICHBI 3aJaHHsI PA3JIMIHBIX YPOBHEH CIIOKHO-
CTH.

HezaMeHHMBIM TOMOIIIHMKOM Tielarora B KOHTPOJIE 3HAHUM SABJISIOTCS 3a1aHusi B popme tecta. Mx Mox-
HO MCIIOJIb30BaTh HA Pa3HBIX Tanax yueOHOro mpoiecca:

* MIPU U3yYEHUH HOBOTO MaTepHaa;

+ Ha 9Tare 3aKperUIeHUs U3yYeHHOT0 MaTepurara;

+ Ha ypokax 0000111aro11ero NoBTOPEHHUS;

* TIPH TEKYIIEM U TEMATHIECKOM KOHTPOJIC 3HAHWN, YMEHHUW U HABBIKOB YUaIXCS;

* MPU MOATOTOBKE YYAIMXCS K SK3aME€HaM KakK B YCTHOM, TaK U B TUCbMEHHON (popme, 0coOeHHO B Gop-

me EI'D.

s Kakoi TeMbI M ee pa3ieNioB MPEeJIOKEHbI TECTOBBIC 3a/laHUsl PA3HOTO YPOBHS CIOXHOCTH B ABYX
BapHaHTax, pacCUUTaHHbe HAa 15—35 MUH WU Ha LeNbId YpoK. [ BHICTaBIEHUS OLIEHKH Mpeiiaraercs
MCIIOJIB30BATh CJEAYIOLIYIO TPOLIEHTHYIO MIKaIYy:

35% BBINOTHEHHBIX 33JaHUN — OIIEHKA «2»;

36—61 % — omeHka «3»;

62—85% — orenka «4»;

86—100% — omenka «5».

B 3aBucHMOCTH OT pe3yabTaTOB BHITIOJIHEHHS pa0OTHl YUUTENIb MOXKET BHOCUTH B TIPENIOKEHHYIO CUCTEMY
OLICHUBAHUS KOPPEKTUBBI, ITOCKOJIBKY OCHOBHAS 11€J1h KOHTPOJISL B JAHHOM CJIy4ae — HE COOCTBEHHO BHICTaB-
JIEHUE OIEHKH, a ONPEe/IeIICHHE YPOBHS YCBOSHUS YUalIUMHUCS y4eOHOT0o MaTepuana v HallpaBICHUN Jallb-
He#1Iei paboThl Ha/I MOBBIIICHUEM Ka4eCcTBa 3HAHHMA



3amanue noxa mudpoii 1 onenuBaercs 3 Gamutamu; oA 1udpoit 2 — 5 dammamu; o uudpoun 3-8 daa-
MU. 3aaHus, OTMEUEHHBIC *, — IS UHIUBUAYaTHbHOTO BBITIOTHEHHUS.

Ecnu He yka3aHO MHOE, KaK/IbIil OTBET YaCTEH OLICHUBACTCS:

» yactu A — 2 Oaramu;

» yactu B — 4 Gannamu;

» yactu C - 6 GamaamMu.

OmHako HE BCE ydaluecs MPUCTYMAT K 3agaHusM dyactd C U TeM 0oJiee BBIMOITHSIOT MX MOJTHOCTHIO.
YTOOBI MOBBICUTH MOJIOKUTEILHYI0 MOTHBAIIMIO K BBITTOJIHEHHIO 33jaHui yacTH C, yUUTEIb MOXKET OOBSIBUTH
0 BBICTaBJICHUH I10 Pe3yJIbTaTaM TECTa ABYX OLICHOK: MEpBOM — 3a yacTu A u B, a BTopoit — 3a yacth C — ¢
WCIIOJIb30BAHUEM IIPOLIEHTHOM IKAJIBI OLIEHKU 3HAHUU.

Bormpocs 1t BceX BUOB KOHTPOJISl 3HAHUH COCTaBJICHBI TAKUM 00pa30M, YTOOBI TIEAAror C HX MOMOIIBIO
MOT BBISIBUTH 3HAHUS YYalIUXCs 10 BCEM Y3JIOBBIM BOTPOCAM TJIABHI U pa3jiena Kak Ha 0a30BOM YpPOBHE, TIe
HEOOXO0IMMO TOJHKO BOCIIPOM3BECHIE yUeOHOTO MaTepralia, Tak U Ha YCIO)KHEHHOM YPOBHE, T1ie TpeOyeT-
Cs yMEHUE aHAIM3UPOBATh U CPAaBHUBATH JJAHHBIC, IPUMEHSISI TBOPUYECKHUE CIIOCOOHOCTH.

Bce oOyuaromiye BUABI KOHTPOJIS MPEANOoNaraloT KOUIEKTUBHYIO JAEeSITeNbHOCTh yYaluxcs Ju0o B mape,
1160 B TPYIIIE U CAMOIIPOBEPKY.

[Tpu moAroToBKE K KOHTPOJILHBIM paboTamM HeoOXoIuMo oOpaTUTh BHUMAaHUE Ha 3aJjaHHsl YPOKOB 0000-
HIAFOIIIET0 TIOBTOPEHHS. B 3TOM citydae ydammecs B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSIMU OTIPEICIISIOT
JU1s ceOst 3a7jaHusl, KOTOPBIE MOTYT BBITIOJIHUTb.

PacuerHnble 3a1aun pa3IuyHBIX THUIIOB U YPOBHEH CIOKHOCTHU MPECTABIEHBI B TOCOOMU OJ0KaMu, a Tak-
K€ BKJIIOUEHBI B pa3HbIC BUABI KOHTPOJIS 3HAHUI. YUHUTENIb MOKET 0 JKEJTAHUIO BKJIIOYATh UX KaK JTOTOJIHU-
TeJbHOE 3a/1aHue B JII000M BU KOHTPOJIS WM MPEAaraTh y4alumcs OTIeJIbHbIe CaMOCTOSI TENbHBIE PAOOTHI
10 PEIISHUIO MOJOOHBIX 3a1a4.

IIpoBeneHne XUMUYECKOT0 TUKTAHTA

3amanus Aji1 000MX BapUAHTOB KPATKO 3aMMCHIBAIOTCS HA JIMIIEBOW CTOPOHE TOCKU WJIM Ha KOJIOTpaHCHa-
paHTe; OTBETHI Ha BOIIPOCHI KEJIATEILHO HAMKMCATh HA OOPaTHOM CTOPOHE JIOCKU WIIM TAaK)Ke Ha KOAOTpaHCIa-
paHTe. YUHuTeIh 3aUUTHIBAET COACPIKAHKE BOMIPOCA, YUAIIUECS 3aTUCHIBAIOT OTBET B TETPAISIX.
[To okOHYaHUM JUKTaHTa MPOBOJUTCS CAMOIPOBEPKA!

+ omIMOOK HET — OIEHKa «5»;

« gonyieHsl 1—2 omubku — «4y;

* JOIYIIEHBI 3 OMHUOKH — «3%».

B 3aBHCHMOCTH OT CTETICHH MOJTOTOBJICHHOCTH YYAIMXCS YIUTEIh MOXKET U3MEHUTHh KPUTCPUN OIEHKH
paboT B MOJB3Y yUEHUKA.



Coaep:xanue yueOHOr0 npeamera
Xumus 8 kiaace
(70 yacoB, 2 yaca B HeJeJII0)
HavyanbHble NOHATHS U 3aKOHBI XUMHUHK(21 yac)

Tena u BemecTBa. CBOMCTBA BEMECTB. DTAIOHHBIE (PM3UYECKHE CBOKMCTBA BEIICCTB. MaTepHalibl U Ma-
TepuanoBeieHue. Poib XuMuM B )KM3HU COBPEMEHHOTO o01mecTBa. OTHOLIEHHE 001IecTBa K XUMHU: XeMO(pH-
TSt 1 XeMOOoOHsL.

Mertoas! nzydenus xumun. Habmonenue. DxcriepumenT. MoaenupoBanue. Mojienu MaTepualibHbIe U
3HAKOBBIE WJIK CUMBOJIBHBIE.

I'a3pl. XKuaxoctu. TBEpaple BemecTBa. B3auMuble Iepexobl MEKIY arperaTHbIMU COCTOSIHUSIMU Be-
IIeCTBAa: BO3rOHKa (CyOnuMmanus) u Jecyoaumanus, KOHJISHCalus U UCcnapeHue, KpUCcTauIn3alys U IuiaBie-
HUE.

®uznyeckue sABIeHUA. YUCThIE BellecTBa U CMeCH. [ oMOreHHsle u rereporeHsslie cmecu. CMecu raso-
oOpasueble, xuakue u TBEpAbIe. CocoOBl pa3/eieHusl CMeceil: Meperonka, Wi IUCTHIUIALUS, OTCTauBaHHe,
¢buIbTpOBaHKE, KPUCTAIUTM3AIMS WM BhIapuBaHue. Xpomatorpadus. [IpuMenenune 3Tux crnocoboB B 1abo-
paTOpHOM MpaKTHKE, HA IPOU3BOJICTBE U B OBITY.

XHUMHUYECKHUE 3JIEMEHTHI. ATOMBI U MOJIEKYJIbL. [IpOoCTBIE M CIIOXKHBIE BelecTBa. AJUIOTPOINS HA IIPU-
Mepe kuciiopoaa. OCHOBHBIE IOJIOKEHHSI aTOMHO - MOJIEKYJIIpHOrO yueHus. Monsl. BemecTBa MonekyspHo-
IO ¥ HEMOJIEKYJIIPHOTO CTPOEHUSI.

3HakM (CUMBOJIBI) XUMHUYECKUX 3JeMEeHTOB. MH(opMaius, KOTOpyro HECyT 3HaKU XMMHYECKHX 3JIe-
MEHTOB. DTUMOJIOTHsI HA3BaHUM HEKOTOPBIX XMMUYECKHUX 31eMeHTOB. [lepuoanyeckas Tabnuna XMMHYECKUX
anemeHToB JI. 1. MeHeneeBa: KOPOTKOIIEPUOAHBIA U JUIMHHOIIEPUOAHBIN BapuaHThl. [lepuonasl U rpymnmsl.
I'maBHas u mobouHas noArpymnmsl, uiand A- u b-rpynnsl. OTHOCUTENBbHAs aATOMHAs Macca.

Xummnuaeckue Gopmynbl. Maaekcs u kodpdummuenTsl. OTHOCUTENBHAS MOJIEKYIsIpHas Macca. Macco-
Bas JI0J1s1 XMMHUYECKOTO 3JIEMEHTa B coelMHeHnu. IHpopmalius, KOTopyro HECYT XUMUYECKUE (POPMYJIBI.

BanentHocts. CTpykTypHbIE (OpMYJbl. XUMUYECKHE 3JEMEHTHI C MOCTOSHHON M MEpEeMEHHON Ba-
JIEHTHOCThIO. BbIBOA (opMysbl coeAMHEHUS MO BajeHTHOCTU. OrpeesieHue BaJEHTHOCTH XUMHUYECKOTO
asieMeHTa 1o Qopmyie BemectBa. CocTaBiieHHE Ha3BaHUM COEJUHEHUH, COCTOSALIMX M3 JBYX XUMHYECKHX
JJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

XuMudeckue peakiuu. PeareHTsl v npoaykTsl peakuuu. lIpu3Hakyn XuMudeckux peakuui. Y cloBuUs
WX MPOTEKaHMsI U pekpaieHus. Peakiuu ropenus. DK30TepMUUECKUE U SHIOTEPMUUECKHIE PEaKIUU.

3aKOH COXpaHEHHUSI MacChl BEIECTB. XUMHUECKHe ypaBHEHUs. COCTaBIeHHE XUMUYECKUX YPaBHEHUH.
Nupopmaniys, KOTOpYr0 HECET XUMUYECKOE YpaBHEHHUE.

Krnaccudukanys XuMu4eckux peakimii o coCcTaBy M YHCIy PeareHTOB U MPOJIYKTOB. THIIBI XUMHYeE-
CKUX peakuuil. Peakunu coennHeHus, pa3iokeHus, 3aMmeleHus 1 oomena. KatanuzaTopsl U kataims.

JdemMoHcTpanuu
* Konnekuust MatepuanoB U U3€INI U3 HUX.
*  Monenu, ucnoib3yeMble Ha ypokax (hU3HKHU, OMOJIOTUH U Teorpaduu.
*  OObEMHBIE U MIAPOCTEPIKHEBBIE MOJIETTN HEKOTOPHIX XUMUYECKHUX BEIIECTB.
* Mogenu KpUCTAJUIMYECKUX PEIIETOK.
* CoOupanue npudopa sl MOJyYeHHs ra3a U IPOBEpKa €ro Ha repMETUYHOCTb.

* Bo3sronka cyxoro yipjaa, Hoaa wiv HadTaavHa.



* ArperaTHbl€ COCTOSIHUS BOJBI.

* PaznencHue 1ByX HECMEMIUBAIOIIMXCA KUAKOCTEN C IIOMOILIBIO IEIUTEIBHOW BOPOHKHU.

e JIucTHIUTITOP U ero padora.

* VYcraHoBka g GUIbTpOBaHUS U e€ paboTa.

* VYcraHOBKa I BhITApUBaHUA U €€ padoTa.

* Kosmtekuus ObITOBBIX TPUOOPOB /751 PUIBTPOBAHUS BO3/AyXa.

* Paznenenue kpacsiero BemiecTsa omactepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mogenu aIOTPOIHBIX MOAU(DHUKAINIA YTIEpOaa U CEPHI.

* Ilosydenue o30Ha.

 Toprpers . 5. Bepriennyca u JI. . Menzeneesa.

* KopoTkoneprnoaHslii U JUIMHHONIEpUOAHBIN BapuaHThl [lepuonnueckoi cucremsl [. . Menaeneesa
* KoHcTpynpoBaHue HIapOCTEPKHEBBIX MOJEIIEH MOJIEKYIL.

* Amnnapar Kunna.

* Paznoxxenue 6uxpomara aMMOHMSL.

* [T'opeHue ceprl 1 MarHUEBOM JICHTHI.

* TIloptpetsl M. B. JlomonocoBa u A. JI. JlaBya3be.

*  OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MACCHI BELLIECTB.

* Topenue pochopa, pacTBOpeHHE MPOIYKTa TOPEHUS B BOJIC U MCCIIEAOBaHNE MOTyYEHHOTO pacTBOpa
JTAKMYCOM .

M B3aHMOHeﬁCTBHC COJITHOM KHCJIOTHI C OUHKOM.

* Tlomyuyenue runpoxcuna meau(Il) u ero pasznoxeHue Npyu HarpeBaHUH.
JlaGopaTopHbIe ONBITHI

. O3HaKOMIIEHHE ¢ KOJIJIEKIMEN 1a00paTOpHON MOCYIbI.
. [IpoBepka npubopa /7151 mosTyuyeHus ra30B Ha TeépPMETUYHOCTb.
. O3HaKoMIIeHHE ¢ MUHEpallaMH, 00pa3yIOLIMMU TPaHMT.

. HpI/IFOTOBHeHI/IC reTeporeHHoﬁ CMCCH IOPOIIKOB CEPbI U KEJIC3a U UX Pa3ACIICHUC.

1
2
3
4
5.
6
7
8
9

BzaumogeiictBue pacTBOPOB XJIOPUAOB U HOAUAOB KaJIud C paCTBOPOM HUTpATa cepe6pa.

. [Tonyuyenue ruapoxcuaa meau(ll) u ero B3auMoaeicTBre ¢ CEpHOIl KUCIOTOM.
. B3anmopeiictBrue pacTBopa COJbl C KUCIOTOM.

. HpOBepKa 3aKOHa COXPAaHCHUS MACChI BCIICCTB HA IPUMEPC B3aUMOACUCTBHUS IIETOUYM U KUCIOTEHL.

HpOBCpKa 3aKOHa COXpPaHCHUS MaCChbl BEHICCTB HA IMPUMCEPE BSaHMOHCﬁCTBHH MIETOYM U COJIM JKeje3a

(1.

10. Pasnoxenue nepokcuaa BOAOPOAa ¢ MOMOLILI0 okcuaa mapranna (IV).

11. 3amemenue kene3oM MeIM B MEIHOM KyIIOPOCE.

IIpakTnyeckune padorTnl

1.

3HAKOMCTBO C Ha60paTOpHBIM OGOpy,Z[OBaHI/ICM. HpaBI/ma TEXHHMKHA 0€30IacHOCTHU npu pa60Te B Ka-

ounete xumun. Hexkotopsie BuabI padoT.

2.

AHanu3 1MoYBEI

BakHeiilue npeacTaBuTe 1M HeopraHuveckux BemecTs. KosinmuecTBeHHble oTHOMEHUst B xumuu (18

4acoB)
CocraB Bo3ayxa. [Tonsitue 00 00bEMHOI 10716 KOMITIOHEHTA MPUPOAHOM Ta30BOM CMECH — BO3]IyXa.

Pacuér 00béMa KOMITOHEHTA Ta30BOM CMECH TI0 €r0 00BEMHOM /10J1€ M HA00OPOT.

Kucnopoa. O3ou. [lonydenue kucnopoaa. Cobupanue u pacrozHaBaHHe KUCIOpoia. XUMUYECKHE CBOM-



CTBa KHMCJIOPOJA: B3aUMOJICHCTBUE C METAINIAMH, HEMETAJUIAMH U CJIOKHBIMM BelecTBamu. [ Ipumenenue
kuciaopona. KpyroBopor kuciaopoja B IpUpoJeE.

Oxcuasl. OOpazoBanue Ha3BaHUI OKCHIIOB 10 UX popmymnam. CoctaBienue GOpMysr OKCHIOB IO HX
Ha3BaHusAM. [IpencraBureny OKCUAOB: BOJA U YIJIEKUCIIBIN T'a3, HETallEHAs! U3BECTD.

Bonopon B npupoze. dusndeckrue 1 XMMHUYECKUE CBOMCTBA BOJOPOAA, €r0 MOJYy4YEHHUE U IPUMEHEHHUE.

Kucnotsl, ux cocraB u knaccudukanus. Muaukaropsl. Tabnuna pactBopumoctu. ConsiHast 1
CepHasi KUCIIOThI, UX CBOWCTBA U IPUMEHEHHE.

Conm, ux coctaB u Ha3BaHus. PacTBopumocTs cosnelt B Boze. [IpeacraBurenu coiei: XJa0pua HaTpus,
kapOoHaT HaTpusl, pocdar KambIus.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Mosb. Monsipuas macca. KpaTHbie eTuHULIBI U3Me-
pEHUs KOJIMYECTBA BEUIECTBA — MUJLJTUMOJIb U KHWJIOMOJIb, MIJLTUMOJISIPHASL U KUJIOMOJISIPHAsi MacChl BEllle-
CTBa.

Pacuérel ¢ HMCMOAB30BaHUEM MOHSATUN «KOJUYECTBO BEIECTBA», «MOJIIPHAS MAaccCay, «IOCTOSHHas
ABorazipo».

3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTh OJIHOTO Ta3a
10 IPYTOMY.

KpaTtHble equHHIBI U3MEPEHHS] — MUJUTUMOJISPHBIA U KUJIOMOJISIPHBIN 00bEMBbI T'a3000pa3HbBIX Be-
LIECTB.

Pacu€rhl ¢ MCIOIB30BaHUEM TIOHATHN «KOJMYECTBO BEUIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIA 00b-
€M Ta30B», «IIOCTOSTHHAsT ABOTaIpOY.

Pacuérhl ¢ MCIOIB30BaHUEM TIOHATHN «KOJIMYESCTBO BEUIECTBAY, «MOJISIPHAS MAaccay, «MOJIIPHBIA 00b-
€M Ta30B», «4UCIIO0 ABOTaJpo».

I'unpocdepa. KpyroBopot Bozsl B mpupoje. Gusnueckne U XUMUYECKHE CBOMCTBA BOJIBI: B3aUMO/ICH-
CTBHUE C OKCUJAMHU.

OcHoBaHus, Ux coctaB. PacTBopuMocTs OCHOBaHUM B Boje. MI3MeHeHNe OKpacKu MHIUKATOPOB B I1Ie-
no4HoM cpene. [IpeacraBuTeny 1menode: rTuIpOKCUAbI HATPUS, Kaaus U KaJbLUs.

PactBopuTens u pactBopéHHoe BemecTBO. PacTtBopsl. PactBopenue. I'mapatel. MaccoBast nonst pac-
TBOPEHHOTO BellecTBa. Pacu€rsl, CBSI3aHHBIE C MCIOJIb30BAHUEM IOHATHUS «MAaccoBasi J0JS PaCTBOPEHHOTO
BELIECTBAY.

JdemMoHcTpauuu

* OrmpeneneHue coiepKaHus KUCIOPOAa B BO3IyXe.
* [lonydeHune kucaOpoIa pa3iioKEHUEM IIEpMaHraHaTa Kajlus U IepoKcuaa

BOJIOpOAA.

* CobupaHre METOJJOM BBHITECHEHUSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHuE€ KUCIOPOJA.

* Topenue maruus, xenesa, yris, cepbl 1 pocdopa B KUCIOPO/IE.
*  Komnekuust okCUI0B.

* Tlonyuenue, coOupaHnue U pacrio3HaBaHUE BOJIOPOJIA.

* Topenue Bogopona.

* BsaumoneiictBue Bomoposa ¢ okcumom meau(ll).

*  Komnekuuss MUHEpaJIbHBIX KUCIIOT.

* [IpaBuio pa3baBrneHus: Cepoil KUCIOTHI.

*  Komnekuus comnei.

* Talnuua pacTBOPUMOCTH OCHOBaHMM, KUCIIOT U COJIEH B BOJIE.



* HekoTropsle MeTaibl, HEMETAIIIBI U COEMHEHMS KOJJMYECTBOM BEIECTBA B | MOJIb.
*  Mozens MOISIpHOTO 00bEMA ra3000pa3HbIX BEILECTB.
JlaGopaTropHbie ONBITHI
12.  TlomyrHeHHE U3BECTKOBOM BOJIBI IPU MPONYCKAHUU YIIIEKHUCIIOTO Ta3a.
13.  Tlonyuenue BoaOpO/IA B3aUMOJEHCTBUEM [IMHKA M COJITHOU KUCIOTHI.
14. PacnosnaBanue KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKH MHAUKATOPOB B LIEIOYHOM CPEJIE.
16.  OsnakomiieHue ¢ mpenapaTamu JOMAIIHEH WM NIKOJILHON anTeuKd — PAcTBOPAMHU IIEPOKCHIA BOJIO-
poJia, CIUPTOBOM HACTOMKH MOJA U HAIIATBIPHOTO CIIUPTA.
IIpakTuyeckue padoThl
3. Tonyuenue, cOOMpaHue U paclo3HABaHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUE U PACIIO3HABAHUE BOJOPO/IA.
5. TIpurortoBieHre pacTBOPOB COJIEN C UX 3aJaHHONU MacCOBOM MOJIEM.
OcHOBHBIE KJIacChl HeOPprann4yeckux coequnenuii (10 yacos)
O06o0mIeHne cBeAcHM 00 OKCHIaX, UX KIIacCU(UKAIUN, HA3BaHUSAX U CBOMCTBaX. CIocoObI
MIOJIy4YEHUSI OKCUJIOB.

OcHoBanwus1, X Kiaccu(ukanus, Ha3BaHU U CBOWCTBA. B3anumoseiicTBre ¢ KMCIOTaMU, KUCIIOTHBIMA
OKCHJaMU U coliiMH. Pa3nokeHne HepacTBOPUMBIX OCHOBaHHUI. CrioCOOBI MOy4YeHUsI OCHOBAHUM.

Kucnorsl, ux xnaccudukanms u HazBaHus. OOmIMe XMMHYECKIE CBOMCTBA KHCIOT. B3aumopeiicteue
KHCJIOT C METaJUIaMU. DJIEKTPOXUMHUYECKHUM Pl HAIPSDKEHUI MeTajuoB. B3auMozaeicTBue KUCIIOT C OKCUA-
MU METAJIJIOB.

B3aumoneincTBue KUCIOT C OCHOBAHUAMH — peakUus HeMTpanusanuy. B3auMonencTBue KuciuoT ¢ coJis-
MHU. [Tonmyyenne 6€CKUCIOPOAHBIX
U KHUCJIOPOJICOIEPIKALUX KUCIIOT.

Comnn, ux knaccudukanus 1 cBoiicTBa. B3aumoseiicTBue coneil ¢ MeTauiaMu, OCOOCHHOCTH THX pe-
akumii. BzanmoaencTeue cosen ¢ CoysiMu.

I'enernueckue psaapl MeTaia M HeMeTaia. [ eHeTuueckast CBsI3b MEX]ly KJIacCaMU HEOPTraHUYECKUX
BELIECTB.

JlabopaTopHbIe ONbITHI

17. B3aumopeiicTBrE OKCHIA KalbLHA C BOJOM.

18. TTomyTHEHME N3BECTKOBOI BOJIBL.

19. Peakuus neiitpanusanum.

20. TMonyuenue ruapoxcuaa meau (1) u ero B3anMoeiicTBrE ¢ KMCIOTOM.
21. Paznoxenue rugpokcuaa meau (1) mpu Harpesanum.
22. BzaumoeicTBIE KUCIOT C METaJUTAMHU.

23. BzaumoeiicTBUE KUCIOT C COJISIMHU.

24. O3HaKOMIIEHHE C KOJUIEKIMEN COMEN.

25. Bsaumoneiictaue cynbhara meau(I) ¢ xenezom.

26. BzaumoeiicTBHE COJEH C COTAMH.

27. TeneTnyecKas CBA3b HA IPUMEPE COSTUHEHUN MEJTH.
IIpakTHyeckne padoThl

6. Pemenne sKCriepuMeEHTaIBHBIX 3a/1a4.

Mepuoauveckuii 3akon u lleproanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB



. . MenpaesieeBa u ctpoenune aroma( 8 yacon)

EcrecTBeHHbBIE ceMelcTBa XUMUUECKHUX JIEMEHTOB:IEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAIUIbI, TaJlo-

TeHbI, HHEpTHBIC (OmaropoaHbie) ra3bl. AMpoTepHOCTh. AM(OTEpHBIE OKCHIBI U THAPOKCUABL. KoMm-

IIJIEKCHBIE COJIU.

Otkpertue J. U. Menaeneessim [lepuoanueckoro 3akona u coznanue uM [lepuoanydeckoit cuctembl
XUMHUYECKUX IJIEMEHTOB.

AToMBI Kak ¢opMa CyHIECTBOBAHMSI XUMUYECKUX 3J1€MEHTOB. OCHOBHbBIE CBEACHUSI O CTPOSHUU aTo-
MOB. Jloka3aTtenbcTBa CIOXKHOCTU cTpoeHus atomoB. OmbiThl Pesepdopaa. [Inanerapnas Moaens cTpoeHus
aToma.

CocraB aTOMHBIX Si7Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAsI Macca. B3auMoCBsI3b MOHATUI
«IPOTOHY, KHEUTPOH», «KOTHOCUTENIbHAS aTOMHAs Maccay.

Muxkpomup. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEM aTOMOB XMMHUUYECKHUX 3y1eMeHTOB NeNe 1-
20. [TonsiTe 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otomnbl. ®uznveckuii cmbich cuMBoukn [lepuoandeckoii cucrembl. CoBpeMeHHast (OpMYIHPOBKa
[Tepuoanueckoro 3akoHa. MI3MeHeHHsI CBOWMCTB 3J€MEHTOB B MEPUOJIaX U TPYIIAxX, Kak (YHKIUS CTPOCHHUS
ANEKTPOHHBIX 000JI0UYEK ATOMOB.

XapakTepucTuKa 3JIEMEHTa-MeTala U 3JE€MEHTa-HeMeTaula 1o ux mnojioxkenuto B Ilepmoanueckoit
cucteMe xuMuieckux sneMeHToB /. 1. Menaeneena.

JdeMoHcTpanuu
* Paznuunbie GopMBbI TAOIUI IEPUOANYECKOIN CUCTEMBI.
* MogaenupoBanue noctpoenus [lepuoguyeckoii cuctemsl Jl. 1. Menaeneena.
* Moaenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
* Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 Mepuo10B
JlaGopaTopHbIe ONBITHI.
28. Tonyuyenne aM(pOTEPHOrO THAPOKCHIA U UCCIENOBAHUE €I0 CBOMCTB.

Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu (11 yacos)

Honnas xumudeckas cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMU METANIOB U HemeTaioB. Cxembl oOpa-
30BaHMsI MOHHOM CBSI3U Al OMHApHBIX COeIUHEHUH. VIOHHBIE KpHCTaIJIMUYECKUe PEeETKU U (u3ndeckue
CBOMCTBA BELIECTB C 3TUM TUIIOM peleToK. [lonsaTre o popMynpHON enHUIIE BEIIECTBA.

KoBanenTHas xuMHuyeckast CB3b. DIEKTPOHHbIE U CTPYKTYpHbIe (hopMyibl. KoBaneHTHas HenosipHast
cBs13b. CxeMbl 00pa3oBaHMs KOBIEHTHOM CBSA3M Ui OMHApHBIX coeTUHEHUH. MoJeKyssipHble U aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

DNeKTpOOTpULATENIbHOCTb. Psin anexTpoorpunartenbHocTd. KoBaneHTHass MOJspHas XUMUYecKas
cBs3b. JJunonb. Cxembl 00pa3oBaHusl KOBAJEHTHOM MOJISIPHON CBSA3M JJIsl OMHApHBIX coeluHeHuil. Moneky-
JISIPHBIE U aTOMHBIE KPUCTAIUINYECKHUE PEMIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Metannnueckass XMMUUYECKas CBSI3b U METaJNINYeCKasi KpucTajmndeckast pemerka. CBONCTBaA BELIECTB
C 3TUM TUIIOM pelI€TOK. EnnHas npupoa XMMHUYECKUX CBA3EH.

Crenenp okucieHus. CpaBHEHHE CTENEHM OKMCIEHMS W BaleHTHOcTH. [IpaBuina pacuéra creneHeit
OKHCIIEHHS 10 (hopMyTaM XUMHUYECKUX COCAMHEHHH.

OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE peakuuu. OnpeleneHne CTENeHe OKUCICHUS NI DIIEMEHTOB,
00pa3yIoIMX BEIIeCTBA Pa3HbIX KJIACcCOB. Peakliuu MOHHOr0 OOMEHa M OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE
peaknuy. OKHCIUTENb U BOCCTAHOBUTEINb, OKUCIIEHUE U BOocCTaHOBIEeHHE. COCTaBIIEHNE YPAaBHEHUN OKUCIIU-
TEJIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOJIOM JIEKTPOHHOIO OajaHca.



JemMoHCTpauMu

Buneo ¢hparmenTs! u cinaiiapl « loHHasS XUMUYECKasi CBS3D ».
Kouneknus BenecTs ¢ MFOHHOM XMMUYECKOU CBA3BIO.

Mopeny HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

Buneodparments! u cnaiiapl «KoBaeHTHaIXMMUYECKAst CBS3bY.
Kosmeknus BenecTs MOJIEKYJIIPHOTO U @aTOMHOI'O CTPOEHHS.
Mopenu MOJEKYJISIPHBIX U ATOMHBIX KPUCTALTUYECKUX PEIIETOK.
Buneodparmentst u cnaiiapl «MeTamTndecKas XMMUIecKas CBSI3b».
Komnekuus «MeTauibl v CILIaBbI».

B3anMoieiicTBIE IIUHKA C CEPOid, COISTHOM KUCI0TOM, Xaopuaom meau (I1).
['openue marnus.

B3anmopaencTere XJI0pHOU U CEpOBOAOPOIHON BOBI.

JlabGopaTropHbie ONBITHI

29. W3roropieHue MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJUIMIECKOM CBA3H

Conep:xanue yueOHOro npeamera
Xumusa 9 kaace
(68 uacos, 2 yaca B He1eJII0)
IloBTOpEeHue u 0000MIeHHe cBeleHuil 10 Kypcy 8 kiacca( S yacos)
bunapnsie coenunenus. Oxcuapl coneoOpa3yrome U HecoseoOpasyrome. ['MAPOKCUABI: OCHOBa-

HUs, aMpoTepHble, KUCIOThl. CpeiHne, KUCIble, OCHOBHBIE COJIH.

O060061ieHne cBeieHni 0 XuMudeckux peakiusx. Kiaccupukanms XuMHUYECKUX peakuil Mo pa3iny-

HbIM OCHOBaHHUSIM: COCTaBy M YHCIY pPEArUpyIOLIMX U 00pa3yloUIMXcs BEIIECTB, TEIIOBOMY 3(PQeKTy,
HaIpPaBJICHUIO, U3MEHEHHUIO CTENIEHEH OKHUCIIEHUS AJIEMEHTOB, 00pa3yIolUX pearupyrouie BemecTsa, dase,

HCIIOJIB30BAHHIO KaTaJln3aTopa.

ITonsTue o CKOpPOCTH XUMHYECKOMN pPCaKknunu. cDEIKTOpI:I, BJIMAOINHUE HA CKOPOCTb XUMHUUYCCKHUX PCAK-

1105078 Impupoaa pearupyromux BCHICCTB, UX KOHIOCHTpAIUA, TEMIICpATypa, IJIOMaAb COIIPUKOCHOBCHUS, HAJIN-
YHre KaTajiu3aTropa. Karamms.

JdemMoHcTpanuu

O3HaKOMJIEHHE C KOJUIEKIIUSMH METAJJIOB M HEMETAJIJIOB.

O3HaKOMJIEHHE C KOJUIEKIIUSAMH OKCUIOB, KHCIIOT U COJIEH.

3aBUCHUMOCTh CKOPOCTH XUMHUUECKON PEaKIMK OT MPUPOIbl PEarHpYIOIINX BEIIECTB.
3aBUCUMOCTBH CKOPOCTH XMMHYECKOW PEAKIIMK OT KOHIEHTPAIUN PEArnpyroIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLIUX OT IUIOIIAIH

COIPUKOCHOBEHUS PEArUPYIOIINX BEIECTB (KKUITALIUHA CI0I»).

3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIIUU OT TEMIIEPATYPHI pEarupyroInux BEIIECTB.

JlabopaTopHbIe ONbITHI

1. B3aumopelicTBre aMMHUaKa M XJIOPOBOAOPO/IA.

2. Peakuus HeHTpaIn3aLuH.



3. Hab6rogenue TermoBoro sGpdeKra peakiuy HeliTpaan3aiym.

4. BzaumogeiicTBuE CEPHOM KUCIOTHI ¢ okcuaoM meau (II).

5. PasnoxkeHue mepOKCUIa BOAOPOIA C MOMOIIBIO KaTaaa3bl KapTodes

6. 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKLUM OT MPUPOABLI PEATUPYIONIMX BELIECTB HA IIPUMEPE B3a-
MMOJICHCTBUS PaCTBOPOB THOCYJIb(aTa HATpUS U XJopuaa O0apus, THOCYIb(aTa HATPUS U COJITHON KHC-
JIOTHI.

7. 3aBUCUMOCTb CKOPOCTU XMMHYECKOW PEaKIUMK OT IPUPOILI METAILUIOB IIPH MX B3aMMOJEHUCTBUH C CO-
JITHOM KUCIIOTOM.

8. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOM PEaKIMU OT IPUPOIbI KUCIOT NPH B3aUMOJCHCTBHH UX C XKeJle-
30M.

9. 3aBHCHMOCTH CKOPOCTH XUMUYECKOM PEAKIIUK OT TEMIIEPATYPHL.

10.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKOH PEAKIIMU OT KOHLEHTPALMH.

11. 3aBucHMMOCTH CKOPOCTM XMMHYECKOM PEAKIMU OT IUIOIAAH CONPHKOCHOBEHHS PEATUPYIOIIMX Be-
IECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIMK OT KaTalnu3aTopa.

XuMHYecKHe peaklii B pacTBoOpax 3j1eKTpoanToB( 10 yacos)

[TonsATHE 00 >NMEKTPOIUTHUECKON AUCCONUAIMH. DIIEKTPOIUTHI M HEAIEKTPOJIUTHL. MeXaHu3M JTucco-
LHALKU 3JIEKTPOIUTOB C PA3IMYHBIM XapaKTepoM CBsA3U. CTeneHb 3IEKTPOIUTUYECKON nucconuanuu. Cub-
HBIE U CJIa0bI€ ANEKTPOJIUTHI.

OcHOBHbBIE TIOJIOKEHUS TEOPUU DJICKTPOIUTUYECKON aucconmanmu. Kiaccupukanus MOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUThL. VX Kinaccudukanus U JUCCOIUAIIHS.

OO01ue XMMHUYECKHE CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU MHIAMKATOPOB, B3aUMOJIEHCTBUE C METaJ-
J1aMH, OKCHJIaMU U TUJIPOKCHUJAMHU METAJIOB U COJIAMHU. MOJEKYJISIpHbIE U MOHHBIE (IIOJIHBIE U COKpPAILEH-
HbIE) YpPAaBHEHUS PEAKIIH.

XHUMUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUN. Y CIOBHUS MPOTEKAHUS PEAKIHMI MEXIY 3JIEKTPOIUTAMH 0
KOHIIA. Psi1 aKTUBHOCTH METAJLJIOB.

OO01re XuMUYecKre CBOIMCTBA IIeNoueii: B3aMMOICHCTBUE ¢ KUCIOTaMH, OKCUAAMH HEMETAIIOB, CO-
nsmu. O0IIMe XUMUYECKHE CBOWCTBAa HEPACTBOPUMBIX OCHOBAHUM: B3aUMOJICHCTBUE C KHCIOTaMHU, pa3jioxkKe-
HUE [IPU HAIPEBAHUH.

OO01re XMMIUYECKHE CBOMCTBA CPEAHMUX COJIEH: B3aUMOJIEHCTBUE C KUCIOTAMH, LEI0YaMH, COJISIMU U
MeTataMu. B3anMoieficTBIEe KUCIBIX COJIEH CO IIeJI0OYaMHU.

IMuaponus, kak 0OMEHHOE B3aUMOJEHCTBUE coyieil ¢ BoAoW. ['MaAponn3 coiu CHUIIBHOTO OCHOBAaHUS U
ciaboii kucaoThl. ['uaponus conu cnaboro ocHoBaHUs U cuiibHOU kucaoTel. [lkana pH.

CBoiicTBa KUCIIOT, OCHOBAHU, OKCUJIOB U COJIEH B CBETE TEOPUU AIIEKTPOIUTUUECKON JUCCOLIMAIIUU U
OKHUCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemMoHcTpanuu.
* HcnpiTaHue BeNeCcTB U X paCTBOPOB Ha 3JIEKTPONPOBOJIHOCTD.
*  3aBUCHUMOCTH AIEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
* JIBWKEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUIECKOM IIOJIE.
* OmnpeneneHue xapakTepa Cpeibl B pacTBOpax COJEH.
JlabopaTopHbIe ONBITHI.
13. Tuccounanus cnadbIx 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBI.



14. MsmMeHenue OKpacKu HHIMKATOPOB B KMCIOTHOM CPEJIE.

15.  Peakius HeHTpanU3aluK pacTBOpPA MEIOUH PA3IMIHBIMA KHCIOTAMU.

16. Ilomyuenne ruppokcuna meau (I1).1 ero B3aumMogelicTBIE ¢ Pa3IMYHBIME KMCIOTAMH.
17. BzaumopeiictBre CHIbHBIX KHCIOT ¢ okcuaom meau (11).

18-20. B3aumopeiicTBie KUCIOT C METaJJIaMu.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlonyuenue CTyqHs KPEMHUEBOM KMCIOTBI.

23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CYJIb(aT-uOHbI

24. VI3MeHeHne OKpacKK MHIUMKATOPOB B INEIOYHOM Cpee.

25. B3auMoIeliCTBHE IEN0YEN C YIIIEKHCIIBIM Ia30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.

27 . Tlonyuenue ruapokcuna meau (1) u ero pasnoxenwue.

28. B3zaumoelicTBre KapOOHATOB C KUCIOTAMH.

29. Tlonyuenue ruapokcuna xenesa(lll).

30. Bzaumoseiicteue xenesa ¢ pactBopom cyibhara meau (1)

IpakTHyeckne padoTsl

1. CsolicTBa KUCIOT, OCHOBAHHI, OKCHJIOB U COJIEH B CBETE TEOPHMH DIIEKTPOTUTUUECKOM IHUCCO-
[MAIUK ¥ OKUCIIUTEIHLHO ~BOCCTAHOBUTEBHBIX PEAKIINI

Hemeraibl 1 uX coequHeHusi(25 yacon)

CrpoeHue aToMOB HEMETAIOB M uX nojoxeHue B Ilepuonuueckoil cucreme. Psn anexrpooTpuna-
tenbHOCTU. KpHucTaminueckue peméTku HeMeTallJIoB — IMPOCTBIX BELIECTB. AJUIOTpOnus U €€ npuuuHbl. Ou-
3UYECKHEe CBOMCTBA HeMeTayuioB. OO0IIMe XMMUYECKHE CBOMCTBA HEMETAJIOB: OKUCIMTEIbHBIE U BOCCTaHO-
BUTEJIbHBIE.

["anmorensl, cTpoeHre uX aTOMOB U MOJIEKY/1. PU3NYECKUE U XUMUUYECKUE CBOMCTBA rajOreHoB. 3aKo-
HOMEPHOCTH M3MEHEHHUS CBOMICTB raJIOr€HOB B 3aBUCUMOCTHU OT UX INOJ0oXeHMs B [lepuonndeckoii cucreme.
HaxoxaeHne ratoreHoB B IPUPOJE U UX MOIYYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOTEHOB.

["anoreHoBOIOPOJBI M COOTBETCTBYIOLME UM KHCJIOTHI: IJIABUKOBAsl, COJIsIHas, OPOMOBOJOPOJHAS,
nonosonopoanas. I'anorennpl. KauecTBeHHbIE peakiuy Ha raJlor€HU-UOHBL. [IpuMeHenne coennHeHui ra-
JIOTEHOB M UX OMOJIOrHYecKasi poJib.

O6mas xapakrtepuctuka amneMeHToB VIA-rpynnel. Cepa B npupoje u €€ nojiyueHue. AJIOTPOIHbIE
MoAU(UKAIIUU CEPHI U UX CBOMCTBA. XMMHUYECKHE CBONCTBA CEPhI U €€ TPUMEHEHNE.

CepoBOZOpOJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIyUEHHUE U 3HAYEHUE.
CepoBopoponnas kuciora. Cynbhusl 1 ux 3HaueHue. JIroMuHOPOpHI.

Oxcun cepsl (1V), cepHucras kucnora, cynbpuThl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcun  cepol (VI), cepnas kucnora, cyiabdarsl. Kpucramnoruaparsl. KadecTBeHHast peakuus Ha
Cynb(aT-uoH.

CepHast KUCJIOTA - CHIIBHBINA 35eKTpoauT. CBoiicTBa pa30aBiIeHHONW CEPHOM KHCIOTHI, KaK TUITUYHON
KHCIIOTBI: B3aMOJICICTBHE C METaJlIaMH, OCHOBHBIMU M aM(pOTEPHBIMU OKCUIAMH, OCHOBaHHUSIMH U aM(Qo-
TEPHBIMU TUJIpOKCHIaMU, coiisiMu. KauecTBeHHas peakiiys Ha Cyiab(haT-HOH.

OO6mas xapakTepucTHKa 351eMeHToB VA-Tpynibl. A30T, CTpOEHUE aTOMa U MOJIEKYJbl. DPU3ndyeckue u
XUMHUYECKHE CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOoJIoruYecKast poJib.

AMMHaK, CTpOeHHE MOJIEKYJIBl U (PU3MUECKUE CBOMCTBA. AMMHayHas BOJa, HAIIATBIPHBIN CIIUPT, THI-
par amMuaka. J[OHOPHO -aKIENTOPHBIM MeXaHHW3M O00pa3oBaHMsA KaTHMOHa aMMOHMA. BoccTaHOBHUTEIbHBIE



cBoiicTBa aMMuaka. Colu aMMOHUS U UX IpUMeHeHHue. KauecTBeHHas peakius Ha KATHOH aMMOHMSL.

Oxcuzpl a30Ta: HeconeoOpa3yrolye U KUCIOTHRIE. A30THCTasi KUCIOTa M HUTPUTHI. A30THAs KUCIIO-
Ta, e€ noJlydeHue U cBoricTBa. Hurpartsl.

docdop, ctpoenue aroma u amutotponusi. Dochuasl. Dochun. Oxcun dochopa(V) u oprodocdopHas
kucnora. @ocarer. Dochopubie ynodpenus. NHCEKTULINIBL.

OOmiast xapakTepucTuka 31eMeHToB IV A-rpymnmbl: 0COOEHHOCTH CTPOEHHsI aTOMOB, IPOCTBIX Be-
IIECTB U COEAMHEHUN B 3aBUCUMOCTH OT IOJIOXKEHHUs 311eMeHTOB B Ilepuoauueckoii cucreme. Yriepon. An-
JOTpONHbIE MOAU(DUKALMU: anMa3, rpaduT. AMOp(HBIN YIIIEepoa U ero copra: caxa, akTUBUPOBaHHBIHN yroJib.
Ancop6uust. XuMuyeckue cBoMCTBa yriepoaa. Kokcoxumuyeckoe Npou3BoACTBO U ero npoaykuus. Kapou-
TTBL.

Oxkcun yraepona(ll): ctpoenue mosnekyssl, moaydenue u ero cpoiicrea. Okcup yraepoaa(lV): crpoe-
HUE MOJIEKYJIbl, IIOJyYEHUE U €ro CBOMCTBA. YroyibHasg Kuciaora. Coju yroiabHOW KHUCIOTHI: KapOOHAThl U
rupokapOoHatel. TexHuueckas ¥ MHUIIEBas Co/a.

Heoprannueckue n opraHMuecKue BEIIECTBA. YTIEBOAOPOIbl. XUMHUECKOE CTPOCHUE OPraHUYECKUX
BEIIECTB, KaK MOPSAI0K COETMHEHHUS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraH, 3TaH, Kak IpeJelbHble YIIeBOJOPOIbl. DTHIIEH U alleTUIECH, KaK HelpeJesibHble (HeHAChl-
IIIEHHBIE) YTIeBoJOpobl. ['opeHue yrieroiopo1oB. KauecTBeHHbIE peakiuy Ha HEeTpeiebHbIe COSTUHEHUS.

OTUIOBBIN COUPT, €ro MOJIyYeHUe, IPUMEHEHNE U (pusnosornyeckoe aeictsue. TpéxaTroMHbIN ClIUPT
rinuepuH. KauecTBeHHas peakiys Ha MHOIOATOMHbBIE CIUPTHI. YKCYCHas - PEJCTaBUTENb Kilacca KapOOHO-
BBIX KHCJIOT.

Kpemuuii, ctpoenue ero aroma u cBoiicrBa. Kpemuuii B npupoae. Cunuuuasl v cuiiad. OKCHIT KpeM-
Hus(1Y). Kpemauesas kucinora u e€ comu.

ITpou3BoscTBO cTek1a U eMeHTa. [IpoyKIus CHIMKaTHOM MPOMBIIIEHHOCTH: ONTHYECKOE  BOJIOK-
HO, Kepamuka, hapdop, dasHc.

Onrtuyeckoe BOJIOKHO.

Hemerannsl B npupose. @pakiyioHHasi NeperoHka KUAKOro BO3/1yXa Kak CIoco0 MOJydyeHHs! KUCIIO-
pona, azora, aprona. [lomyuenue pocdopa, kpemuus, xjopa, ifoja. IIEKTPOJINU3 paCTBOPOB.

[TonydyeHune cepHOIl KUCIOTHI: CBIPHE, XUMU3M, TEXHOJIOTMYECKask CXeMa, METO]] KUIIAIIETO CIIO0s,
MIPUHIIMIIBI TETIJIO00MEHA, TPOTUBOTOKA U HUPKYIAUU. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE, XUMU3M,
TEXHOJIOTHYECKAsl CXema.

JdemoncTpanuu

e Komnekmus HemMeTamios.

e Moaenu KpUCTAIUIMUECKUX PELIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJIIPHBIE.
e (O30HATOp M MPUHLHUIIBI €T0 PadOTHI.

e [opeHue HEMETaIOB - IPOCTHIX BEIIECTB: cepbl, hocdopa, IPEBECHOTO YIIISl.
e OOpasibl raJIOreHOB - MPOCTHIX BEIIECTB.

e BsaumogelicTBuE TaJOreHOB ¢ METAJIIaMHU.

¢ BriTecHenue xiopa 6poMOM U 0]1a U3 PacTBOPOB UX CoJiel

e KouteKkius NpupoaHbIX COEIMHEHHM XJI0pa.

e BsaumogelicTBue cepbl ¢ METaNIaMHU.

e ['opeHue cepbl B KUCIOPOAE

e Komnekus cynbQuaHbIX pyI.

e KayecTBeHHas peakuus Ha Cynb(hua-nOH

e (OO0eciBeurBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTBIM Ta30M.

e B3saumonelcTBUE KOHIUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJIBIO.



e OOyranBaHHe OPTaHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOM.
e Jluarpamma «CocTaB BO3/1yXa».

e Buneodparmentsl u ciaiiapl «IItuabu 6azapb.

e [lomyuenue, coOupanue u pacro3HaBaHUE aMMHAKa.

e Paznoxenune OMxpomara aMMOHHS.

e B3saumonelcTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTBHI C MEBIO.

e [openue yepHOro nopoxa

e Pa3znoxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM

e  OOpa3Isl MPUPOIHBIX coenuHeHui Gocdopa.

e Topenue pochopa Ha BO3AyXe U B KUCIOPOIE.

e [lomyuenwue Genoro ¢ocdopa v UCTIBITAHUE €r0 CBOKCTB

o Komnekus «O0pa3ibl IPUPOIHBIX COSAMHEHUH YIiiepoaa

e [loptper H. JI. 3enunckoro. [ToriomeHne akTHBUPOBAHHBIM YIIIEM PacTBOPEHHBIX BEIIECTB WIIH

ra3oB.

e VYCTpOHCTBO NPOTHUBOrasa.

e Mopaenu MOJIEKyJI METaHa, ITaHa, ITHJICHA U allETUIICHA.

e BsaumoneiicTBue aTHIeHa ¢ OPOMHOM BOJOW M paCTBOPOM II€pMaHTaHaTa KaJusl.
e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KUCIOTHI.

e KauecTBeHHas peakiys HA MHOTOaTOMHBIE CITUPTHI.

e Komnekmus «O0pa3ubl IPUPOIHBIX COCTUHEHUN KPEMHUSY.

e Kouleknus CTekia, KepaMuKH, IEMEHTA U U3ACIINN U3 HUX.

e KoJsutekus npoayKuuy CUJIMKATHOM IPOMBIIIEHHOCTH.

e BuneodpparmenTs u crnaiijpl «IIpou3BoACTBO CTEKIA U IEMEHTAY.

e Komeknusa «[IpupoaHpie COEIMHEHNS] HEMETAIIIIOB.

e Bugneodpparments! u cnaiiipl «@pakimoHHas EPETOHKA KHUJIKOTO BO3IyXa

e Buneodparments! u cnaiinsl «llonydyenue Bogopoa, KUCIOPOAA U TaIOr€HOB IEKTPOIUTUYECKUM

CIoCco0OMY.

e Mojenu anmaparoB IJi MPOU3BOJCTBA CEPHOUN KUCIOTHI.

e Moens KAMIAIIETO CII0s.

e Mojens KOJTOHHBI CHHTE3a aMMHaKa.

e BuneodparmenTs! u cnaiasl «[Iporu3BOACTBO CEPHOIT KUCIOTHI».
e BuneodpparmenTs u cnaiiapl «IIpon3BoACTBO aMMuaKa.

e Komneknus «CpIpb€ ISl HOJYUYEHHS] CEPHON KUCIOTBD.

JlaGopaTopHble ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacnio3znaBaHue rajJloreH1u1-HOHOB.

KavecTBeHHBIE peakIuy Ha Cylb(aT-HOHBI.

KauecTBeHHas peakliis Ha KaTHOH aMMOHMUSI.

XHUMHYECKUE CBOMCTBA a30THOM KUCIIOTBI, KAK JJIEKTPOJIUTA.
KavecTBenHble peakiuu Ha GocaT-uoH.

ITonmy4yenue u CBOMCTBA yrOJIbHON KUCIIOTBHI.

KavecTBenHast peakiys Ha KapOOHAT-HOH.

HpOHYCKaHI/Ie YTJICKUCIIOro ra3a 4epe3 paCTBOp CHIIMKATA HATPUA.



IIpakTuyeckue padtoThl

2. V3yueHune CBOWCTB COISHON KHUCIIOTEL

3. UzydeHune CBOMCTB CEPHOM KHUCIIOTEL

4. TTonyyeHne aMMUaKa ¥ M3y4eHHe €ro CBOMCTB.

5. IMonyyenue yriaekueioro ra3a ¥ Mu3y4eHue ero CBOUCTB.
Metaibl 1 ux coequuenns (174acoB)

ITonoxenue meranmnos B llepuoauyeckoi cucreme xumudeckux iemeHTos 1. . Menneneesa, ctpo-
€HUE UX aTOMOB M KPUCTAJLIOB. MeTaumyeckasl CBA3b U METAJUIMYECKas KpUcTajuinyeckas pemerka. dusu-
YeCKUE CBOMCTBA METAJUIOB: JJIEKTPO- M TEIUIONPOBOAHOCTh, OTpakaromias CIOCOOHOCTh, MIACTHYHOCTD.
CmuiaBbl 4YEPHBIE U LIBETHBIE.

Mertasibl Kak BOCCTAHOBUTENHU. DJIEKTPOXUMHUYECKUI Pl HanpsbKeHU. B3aumonecTBiue MeTamioB ¢ HeEMe-
TaJulaMH, OKCUAAMH, KUCIOTaMHU, COJISIMU. AJIFOMUHOTEPMHSL.
CTtpoeHre aTOMOB M HPOCTHIX BEHIECTB HICTOYHBIX METAUIOB. 3aBHCHUMOCTb (DH3MUECKUX M XUMHYECKHX
CBOMCTB ILIEIOYHBIX METAUIOB OT 3apsAI0B siiep UX aToMOB. OKCUIBI U TUJIPOKCUIBI IIEIOYHBIX METAIIOB, UX
II0JIy4Y€HUE, CBOMCTBA, MPpUMEHEHHE. BaykHele coy 1eNoYHbIX METAUIOB, UX 3HAUE€HHE B JKUBOH U He-
YKUBOU IIPUPOJIE U B )KM3HU YEIIOBEKA.
CTtpoeHre aTOMOB U TMPOCTHIX BEIIECTB MIETOYHO3EMENBHBIX METAIOB. 3aBUCUMOCTh (PM3UYECKUX U XUMHU-
YECKUX CBOMCTB ILIEIOYHO3EMEIbHBIX METAJUIOB OT 3apsiAOoB sep UX aTroMOB. OKCUIBl U THAPOKCHUJIBI Ie-
JIOYHO3EMEJIbHBIX METAJUIOB, UX MOJIyYeHHE, CBOICTBA U MPUMEHEHHEe. BaxkHeilune coau meénoyHo - 3eMenb-
HBIX METAJIJIOB, X 3HAUEHUE B MPUPOJIE U KU3HU yenoBeka. KapOoHaThl v ruipokapOOHATHI KaIbIIHS.
XKéctkocth BOAbI: BpeMeHHass U mocTosiHHas. CrocoObl ycTpaHeHHs] BpeMEeHHOW >KECTKOCTH. CrocoOsl
yCTpaHeHUs! MOCTOSIHHON kE€cTKoCcTU. MoHuThl. CoeIMHEHMs aJIIOMUHUS B IpUpoie. XUMHUECKHUE CBOICTBA
anmoMuHMsL. OCOOEHHOCTH OKCHJIa U THIPOKCH/IAa aTFOMUHUS Kak aM(pOTEpHBIX coequHeHUI. Baxknelue co-
JIM all'OMUHUSA (XJ10pua, cyiabdar).
OcobenHoctu cTpoeHHs atoma sxenes3a. JKenezo B npupoje. Baxuelimme pynel sxene3a. OKCUABI U THAPOK-
cuabl >keneza(ll) u xenesa(lll). Comu xeneza(ll) u xeneza(lll). OOHapykeHre MOHOB KaTHOHOB Kelie3a B
pacTtBope. 3HaUEHHUE COEIMHEHUN JKEeTe3a.
Koppo3ns xumuueckas 1 3JIEKTpOXUMUYECKasl. 3alliuTa METAJIJIOB OT KOPPO3uK. MeTallibl B IPUPOJIE: B CBO-
601HOM BHJIE U B Buje coequHenuil. [lonatue o metamnypruu. UépHas u 1iBeTHas Metamnyprus. [Iupomeran-
Jyprusi, THAPOMETAILTYPTrHs, AJIeKTpoMeTaiuTyprusi. Jlomennsrit mpouecc. [lepepadoTka yyryHa B cTab.
DNEeKTPOJIN3 PaCcIIaBOB.
JdemMoHcTpauuu

* BzaumopeincTBue HaTpus, JUTHS U KAJIBLUSA C BOLOM.

* [T'opeHue HaTpusi, MarHus u >Keje3a B KUCIOPOJE.

* Bcnbimka TepMUTHON CMECH.

* BzaumMopeilicTBHE CMECHU MOPOILIKOB CEPBI U XKEJIe3a, IUHKA U CEPBI.

* BzauMopelicTBHE aTIOMUHUS C KUCIOTaMM, IIEJI0YaMU U BOJIOM.

* BzaumopeicTBue XKene3a U MEAU C XJIOPOM.

* BsaumopelicTBHe MeU C KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THOM KUCIIOTOM (pa30aBieHHON

1 KOHIICHTPUPOBAHHO).

* Okxpacka IJIaMEHU COEAMHEHMUSIMU LEIOYHBIX METAJJIOB.

® OKpaCKa IUIaMEHU COSANMHEHUAMHU IIET0YHO3EMEIbHBIX METAIIIOB .



* TameHue U3BECTU BOJOM.
* IlomydeHue )kECTKOU BOJbI B3aUMOJECHCTBUEM YIVIEKUCIIOTO I'a3a C U3BECTKOBOW BOJOM.
* VcrpaHeHHE BpEMEHHOM KECTKOCTH KUTITYCHUEM U TOOABKOW COJIBI.
* VcrpaHeHHE MOCTOSHHOM KECTKOCTH TOOABKOW COJIBI.
* VoHMTHI ¥ IPUHIMII UX ACHCTBUS (BUACO(pPArMeHT).
*  Komtekuus npupoIHbIX COCAMHEHUN AITFOMUHUSL.
*  Buneodparments! u cnaiiapl «OKCHA ATIOMUHUS U €70 MOAH(PHUKAIIUN.
* Tlomyyenue ampOTEPHOTO THIPOKCHAA ATIOMUHUS U UCCIICOBAHHIE €TI0 CBOMCTB.
e  Komreknusa «XUMUYECKAE UCTOYHUKU TOKA».
* Pe3ynbTaThl JUIMTEIBHOIO SKCIEPUMEHTA 110 U3YyYEHUIO KOPPO3UU CTAIBHBIX U3JIE€JIUN B 3aBUCUMOCTH
OT yCIIOBHH IIPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodparmentst u cnaiiapl «I [pou3BOICTBO UyTyHA U CTATIH.
*  BuneodparmenTsl u cinaiiapl «3aenus u3 4yryHa u craiam».
*  BuneodparmenTsl u ciaipl «I [pon3BoACTBO aIFOMUHUS.
JlaGopaTopHbie ONBITHI
39.BsaumozeiicTeue xene3a ¢ pactBopom cyibdara meau(ll).
40.TTony4enre n3BECTKOBOM BOIBI M OIBITHI C HEA.
41.TTonyuenue ruapoxcunos xenesa(ll) u (111).
42.KaueCTBEHHbIE pEAKIMU HA KATHOHBI JKeJIe3a
IIpakTnyeckue padornl
6. IlomydeHue 5KeCTKON BOBI M CIIOCOOBI €€ yCTPaHEHHS.

/. PemeHue dKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTauibh».
Xumus u OKpy:Kawomasi cpena(2 yaca)

Crpoenue 3emiu: 11po, MaHTHS, 3eMHast KOpa, UX XUMUYecKuil coctas. JIutocdepa u e€ xummye-
ckuii coctaB. Munepansl. Pynel. Ocanounsie nopoel. I[lone3nsie nckomnaeMble. XUMUYECKUI COCTaB THIPO-
cdepbl. XUMHUYECKUN COCTaB aTMOC(EpHI.

HcTouyHNKHM XMMHUYECKOTO 3arpsA3HEHMsI OKpyXkKatoliei cpebl. [ obanbHble SK0I0rHuecKre mpooieMbl yeno-
BEUYECTBA: MAPHUKOBBII 3(h(PEKT, KUCIOTHBIE 10K/IU, O30HOBBIE JbIPBI. MeEXyHapoJHOE COTPYIHUYECTBO B
o0acTy 0XpaHbl OKPYKAIOIIEH Cpellbl OT XUMUYECKOTO 3arpsi3HEHUs. «3en€Hast XUMUSD.
JdemoncTpanuu

*  BuneodparmenTsl u cnaipl «CtpoeHue 3eMin U €€ XUMUYECKUN COCTaBy.

* Komreknus MUHEpaIoB U TOPHBIX IMOPOI.

*  Komnekuus «Pyasl MeTamnosy.

* Buneodparments! u cnaiiabl «I 1oOagbHbIE HKOJIOTHYECKUE TIPOOIEMBI YEIIOBEUECTBAY.
JlabGopaTropHbie ONBITHI
43. Usyuenue rpanura.

O0o0menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOMH IIKOJIBI.
IMoaroroBka k OCHOBHOMY rocyapcTBeHHOMY 3K3aMeHy (7 4acoB)
CrtpoeHue aTomMa B COOTBETCTBUHU C IOJOXXEHHEM XHMHUYECKOro aneMeHTa B llepmoanueckoil cucteme.



CrpoeHue BellecTBa: XUMUYECKas CBSI3b U KPUCTAJUIMUECKHE PEIIETKH. 3aBUCUMOCTb CBOMCTB 00pa30BaHHbBIX
3JIEMEHTaMHU MPOCTHIX BEHIECTB (METANIOB, HEMETAJUIOB, OJAaropoIHBIX Ta30B) OT MOJOKEHHS 3JIEMEHTOB B
[Tepuoanueckoit cucreme. TUIIONOTUsT HEOPTrAHUYECKUX BEUIECTB, JIEJIEHUE UX HA Kiaccehl U rpynmnsl. [Ipen-
CTaBUTEIIH.

[Ipu3Haky U ycioBUs NMPOTEKAHU XUMUYECKUX PEAKUUN. THUIIOIOrWs XMMUYECKUX PEaKIMM 110 pa3IudHbIM
OCHOBaHUAM. Peakunn noHHOro oomMeHa. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU.

XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMUYECKUE CBOMCTBA COJIE00pa3yOIUX OKCU/IOB,
TMJIPOKCUA0B (OCHOBAHUM, KUCIOT U aM(QOTEPHBIX TUAPOKCUIOB), COJIEH.

YueOHO-TeMaTHUYECKHIi IIJIaH

Ne HaumenoBanue pa3ienoB (Tem) KomnuecTBo B Tom uncne Ha npoBefeHue
4acoB 110 [TpakTryeckux KonTponbHbIx
porpaMme pabor pabor
8 knacc
1 | HayanbHble NOHSTHS W 3aKOHBI XHU- 21 2 1
MU
2 | BaxHelimuye mpeacTaBUTENM Heopra- 18 2 1

HHUYCCKUX BCUICCTB. KommuecrBeHHbIE
OTHOIICHUA B XUMHNU

3 | OcHOBHBIE KJIacChl HEOPTaHUYECKHUX 10 1 1
COETUHEHUN
4 | Ilepuognueckuit 3akon u Ilepmoau- 8

YyecKasi CUCTeMa XUMHUYECKUX AJIeMEH-
toB /JI. 1. MeHneneeBa U CTpoeHHE

aToMa
5 | Xumuueckas cBf3b. OKHUCIHUTEIBHO - 11 0 1
BOCCTAaHOBUTEJIHHBIC PEAKIIHH
Peseps 2
Uroro 70 5 4
9 knacc
1 | IloBTOpeHue u 0000IIEHNE CBEICHUI 5
1o Kypcy 8 kiacca. XUMHUYECKHE
peakuuu
2 | XuMHUyeCcKHe peaklMy B pacTBOPax 10 1 1
3 | Hemeramisl 1 uX coeTUHEHUS 25 4 1
4 | Metamibl ¥ UX COCTUHEHUS 17 2 1
5 | Xumus 1 oOKpy’Karomias cpeja 2
6 | O0oOmmEeHne 3HAHMH 1T0 XUMHUH 32 7 1
KypC OCHOBHOM 1mIKoubL. [ToaroroBka
kK OCHOBHOMY TOCYJTapCTBEHHOMY K-
3ameny (OI'D)
Peseps 2

Hroro 68 7 4




7. KanengapHo-TeMaTH4ecKoe INIAHUPOBAHUE YYeOHOI0 TpeaMeTa

Xumusa 8 Kjiacce

Ne Tema ypoka Kosm | [Jara | [omamH Hcnoan3oBanue
n/ 4ecTB | MPoOBeN ee 000py10BaHUS LIEHTPA
n 0 eHHsl | 3aJaHue «Touka pocray»
4acoB
1 2 3 4 5
HavaabHble NOHATHS U 3aKOHBI XUMHH (21 1)
1 | Ilpeamer xumuu. Posib XUMHM B KU3HU 1
YeJloBeKa
2 | Metoapl U3y4eHHUs XUMUU 1 JlaTuuk TemiepaTypbl
(TepMoInapHsIii), CIIUPTOB-
Ka
3 | Bxognas auarHoctuyeckas pabora 1
4 | ArperaTHble COCTOSIHHS BEIIECTB
5 | IL p Ne 1 «3HaKoMCTBO C JIaOopaTOPHBIM
obopynoanueM. IIpasuna Th npu pado-
T€ B KAOWHETE XUMUI))
6 | dusnueckue sBICHUS B XUMUU 1 JlaTuuk Temmnepatypbl
TJIATUHOBBIN
7 |[1.p.Ne 2 «AHau3 MOYBBI» 1
8 | ATOMHO- MOJIEKYJISIpHOE 1
yueHne. XUMHYECKHUE DIICMCHTBI
9 |3HaKM XUMUYECKHX 1
9JICMEHTOB.
10 |ITepmomnueckas TabIUIIA XUMHUYCCKUX 1
anemeHToB /l. M.
MeHieneesa.
11 | Xumnueckue Gopmyiisl 1
12 | Xummnueckue GopMyIisl 1
13 |BasieHTHOCTH 1
14 |BajeHTHOCTb 1
15 | Xumnueckue peakium. 1
16 |3akoH coxpaHeHUs MacChl BEIIECTB. XU- 1 Beckb1 anexkTpoHHBIE
MUYECKHE YPABHCHHUS
17 | Xumunueckue ypaBHEHUs 1
18 | Twurbl XUMHUYIECKUX PEAKITHIT 1
19 |Tumbl XUMHUYECKUX peaKIuil 1
20 [MoBTOopeHue n 000OIICHIE TEMBI 1
«HavanpHbIe MOHATHS ¥ 3aKOHBI XUMUM))
21 K.p.Ne 1 «HauanbHbIE TOHATUS U 3aKOHBI 1

XUMUN)

Ba:kHeilnue NPEeACTABUTECIN HCOPraHU4eCKMX BEIIEeCTB. KoanyecTBeHHbIE OTHOLIEHHSI B XUMHH

(18 u)
22 |Boznyx u ero coctas 1 [Tpubop st onpeneneHus
COCTaBa BO3TyXa
23 |Kucnopon 1
24 I1. p.Ne3 «ITony4enue, cobupanue u 1




pacrno3sHaBaHEC KUCJIOPOaar

25 |Oxcupapl 1
26 |Bomopon 1
27 | ILp. Ned «Ilonyuenue, cobupanue u 11
pacro3HaBaHHe BOJIOPOJIA»
28 | Kucnotsl 1 udpoBoii MUKpoCKoN
29 | Comu 1
30 |KommnuecTBo BemecTBa 1
31 |Pemenue pacueTHbIX 3a/1a4 1
32 |MomsipHblii 00beM 1
ra3000pa3HbIX BEIIECTB
33 |Pacuérel mo xuMuyecKuM 1
YpaBHEHUSIM
34 |PacuéThl Mo XUMHUYECKUM 1
YpaBHEHUSIM
35 Boxa. OcHoBanus 1
36 |PactBophl. MaccoBas 1os 1
PacTBOPEHHOTO BEWIECTBA
37 | ILp. Ne 5 «IIpuroroBneHue pacTBOpOB 1
COJIEH C MX 3aJJaHHOI MacCOBOM JOJICH»
38 |O0001IEeHne U cucTEMATH3AIHAS 3HAHUHA 1
1o TeMe: «BaxHenine npeacTaBuTeNn
HeopraHuueckux BeriecTs. Kommue-
CTBEHHBIC OTHOIIICHUS B XUMUI
39 [K.p.Ne2 o teme: «Baxueiiue npeacra- 1
BUTEJIM HEOPraHMYECKHX BemecTB. Kom-
YECTBEHHBIC OTHOIICHUS B XUMUM
OcHOBHBIE KJIaCChl HeOPraHn4yeckux coegunenui (10 v)
40 | Okcuppl: KIaccu(UKAIMs U CBOMCTBA 1 Jatunk pH
41 |OcHoBaHus: K1accu(UKaIMs U CBONCTBA 1 Hatuuk pH, no3atop 00b-
éMa KHUJIKOCTH, OIOpETKa,
JaTYMK TeMIIepaTyphl Iia-
TUHOBBIN, TATYHK JaB-
JICHHsI, MAarHUTHAS Me-
aJjika
42 |Kucnotsl. Knaccudukanus Kuciot 1
43 |CpolicTBa KUCIOT 1
4 |Knaccudukanus coyei 1
45 |CpoiicTBa coneit 1
46 |['eHeTnyeckas CBS3b MEXIy KIlacCaMu 1
HEOPraHMYECKUX BEIIECTB
47 | TLp. Ne 6 «PemeHue dKCIiepuMeHTAITb- 1
HBIX 33]1a9»
48 |O0001IEeHrE U cUCTEMAaTU3alUs 3HAHUI 1
o TeMe. «OCHOBHBIC KJIaCChl HEOPTaHU-
YeCKUX COSTUHEHUN
49 | K.p. Ne3 1o teme: «OCHOBHBIC KIIaCChI 1

HCOPTraHNYCCKUX COE€OUHEHUI

IHepuoauuecknii 3akoH u Ilepnoanueckas cucrema xumMudeckux 3jieMeHToB /[. . MenaeiieeBa u

cTpoeHue aTtoma (8 v)




50 | EcrecTtBeHHbIE cemeiicTBa 1
XUMHYECKHX 3JIEMEHTOB. AMpoTep-
HOCTb
51 | Otkpoitue 1. Y. MenneneeBbM 1
Ilepuoanueckoro 3aKkoHa

52 | OcHOBHBIE CBEICHUS O CTPOCHUU aTo- 1
MOB.

53 |CtpoeHue 3JIeKTPOHHBIX YPOBHEH aTOMOB 1
xuMuyeckux 3neMeHToB Ne«Nel-20 B
tabnuue J[. 1. Menaeneena.

54 |[lepuoanyueckuii 3aKOH 1
J. Y. MeHneneeBa 1 CTpOEHUE aTOMa

55 | XapakreprucTuka XMMHUYECKOTO 3JIEMEH- 1
Ta Ha OCHOBAHUH €ro N0JI0KeHUs B Ile-
PHOJIUYECKON CUCTEME

56 |XapakTepucThKa XUMHYECKOTO 3JIEMEHTa 1
Ha OCHOBAaHMHU €ro noJiokeHus B Ilepuo-
JTMYECKON CUCTEME

57 |3nauenue [lepnoguyeckoro 3aKoHa u 1
[Teproanyueckoi CUCTEMbI XUMUYECKUX
anemenToB /I. 1. Menaeneera

Xumuyeckasi cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (11 u)

58 |HMonnas xumMuveckas CBSI3b 1 JlaT4uuk TemMiepaTypbl
IUTATUHOBBIN, JATYUK TEM-
nepaTypbl TEPMOIIAPHBIN

59 | KoBasieHTHast XUMHUYECKas CBS3b 1

60 |KoBaneHnTHas moysipHas XMMUYeCKast 1

CBSI3b

61 | Merajuimueckass XUMHYCCKasl CBS3b

62 | CreneHb OKHMCIICHUS

63 | OKuCAUTENHHO- BOCCTAHOBUTEIBHbBIE

peaknuu
64 |OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE Pe-
aKIUU
65 |O06o0mmenue u cucTeMaTH3anus 3HaHUH
no temam: «II13 u IICXDO» u «Crpoenue
Beniectsa. OBPy
66 | KontponbHas pabota mo temMam: «I13 u
[ICX9» n «Ctpoenue Bemecta. OBP»
67 | PemeHue pacueTHBIX 3a1a4
68 | IlpomexxyTouHas aTTecTarnus
Pe3zepe — 2 uaca - «Pewienue pacuemuuix 3a0ai)
Xumusa 9 kiace

Ne Tema ypoka Konmu | dara | lomamn | HMcnosab3oBanue odopy-

n/ 4yecTB | MPoBe] ee noBanus nenrpa «Touka

n 0 e€HHsl | 3aJaHHe pocTa

4acoB

1 2 3 4 5

1 | Knaccudukanus HeopraHMueCKux Be- 1




INCCTB M UX HOMCHKJIATypa

2 | Knaccudukanus XuMHYECKUX peaKIni 1
10 Pa3JIMYHBIM OCHOBAHUSIM
3 | Bxognas auarHoctuyeckas pabora 1
4 | IToHsATHE O CKOPOCTH XUMHUUYECKOU peaK- 1 [Tpubop s ui-

LIUH. JTFOCTPAIMU 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM
peakIuu OT YCIOBUM

5 | Karamus 1
Xumuyeckue peakuuu B pacrsopax (10 1)
6 DeKTpoIuTHYECKAs 1 JlaTuuk TeMrepaTypbl
Jccolranus IUIATUHOBBIN
7 OCHOBHBIE MOJIOKEHHS TEOPUU JICK- 1
Tposiutrueckor auccormaruu (TO]1)
8 [Xumudeckue CBOWCTBAa KHCIOT B CBETE 1 JlaTyuk 35exTpo-

T3/ MIPOBOJHOCTH, J03aTOP
00BEMa KUIKOCTH, OF0-
peTka

9 [Xumudeckuwe CBOWCTBA KHCIOT B CBETE 1
IO/
10 Xwmuueckue CBOMCTBAa OCHOBAaHUH B CBe- 1
T€ TEOPUU DIIEKTPOIUTUYECKON JHUCCOIH-
QTN
11 Xumuueckue CBOWCTBA coyiel B CBeTe 1
TEOPUH DJIEKTPOIUTHUYECKONW TUCCOIHA-
082078
12 | TlonsTHE O THAPOIU3E COJICH 1
13 | IL.p. Ne 1. Pernienne sKCreprUMEHTATBHBIX 1
3a/1a4 1o TeMe «IIEeKTPOIUTUYECKAs
JIICCOTIHAIINS)
14 | OO6oOmenue u cucTeMaTu3anus 3HaHUN 1
1o TeMe «XUMHUYECKHEe PEeaKIlui B pac-
TBOPAX AJIEKTPOIUTOBY
15 | K.p.Ne I no teme «Xumuueckue peax- 1
1MW B PACTBOPAX DIEKTPOIUTOB)»
HemeTtanabl u ux coequHeHus (25 4)
16 |O6mas xapakTepucTiuKa 1
HEMETaJJIOB
17 | O6mas 1 Amnmapar 11 IpoBeIeHus
xapakrepuctuka snemeHToB VIIA rpyn- XUMHUYECKHX IIPOLIECCOB

16l — TAJIOTEHOB (AIIXP)

18 | CoenuHEHUs TaJIOTEHOB 1 JlaT4umk XJI0pua- HOHOB
19 | [1.p.Ne 2. «3yueHue CBOMCTB COISTHOM 1

KHCIIOTBD)

20 | O6mas xapakTeprcTUKa 3J1eMeHTOB VI 1 Anmapat Ui TpoBeICHUS

A - xampkoreHos. Cepa XUMHYECKHUX PEeaKIIHii
(AIIXP), mpubop st mo-
JTy4eHUs Ta30B WM ara-
par Kunna

21 |CepoBomopoa u cynbhuas! 1
22 [KucnopoHble COeTMHEHHS CEPhI 1




23 | [Lp. Ne 3. «3yueHue CBOWCTB CepHOM 1
KHCIIOTBD)
24 | O6mas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMUUYECKUX IJIEMEHTOB HBIM TaTYUK TEM-
VA rpynibl. A30T nepaTyphbl, JaTYHK
pH, natuuk siek-
TPOIPOBOTHOCTH,
anmapar st Ipo-
BEJICHUSI XUMUYe-
CKHMX pEaKLIHI
(AITXP), maraut-
Hasl MENIajKa
25 | Ammuak. Coau aMMOHUS 1 JlaT4auk amexTpo-
IPOBOJHOCTH
26 | ILp.Ne4 «llomyuenne aMMHaKa U U3y- 1
YEHHE €r0 CBOKCTBY»
27 | Kucnopoaconepkaiiue coeTnHEHsI 1 Jlatuuk HUTpAT-
a3ora HMOHOB
28 [Kucnopoacoaeprkaniiue COSIMHEHHS a30Ta 1
29 | ®ochop 1 ero CoeAMHCHUS 1
30 | Ob6mas 1
XapaKTepuCcTHKa dieMeHTOB [V A- rpym-
nbl. YTJIEpOJT
31 | Kucnopoaconepsxaiiie COeIMHEHUS yT- 1
jepoJa
32 | I[Lp. Ne 5. «ITomydyeHue yrieKkucaoro 1
rasa 1 U3y4eHue €ro CBOMCTBY»
33 | YrieBomopo bl 1
34 | Kuciopojaconepxane  OpraHHYecKue 1
COEJTMHEHUS
35 | KpemHwMii 1 €ro COeMHCHIS 1
36 (CunukaTHas 1
MPOMBINIIICHHOCTh
37 | TlomyyeHne HEMETAIIOB 1
38 [lonyueHue BaxKHEUITNX 1
XMMHYECKUX COCTUHCHHIMA
39 0O606menue no Teme «HemeTanasl U ux 1
COCTUHEHUS)
40 | K.p. Ne2 1o teme: «Hemeramnsl u ux 1
COCJTUHEHUS)
MeTanibl ¥ ux coequnenus (17 4)
41 [lonoxxenue metaymios B [leproaunueckoit 1
CHUCTEME, CTPOEHHE aTOMOB U KPUCTAIIJIOB
42 00mue XMMUYECKHE CBOMCTBA METAJLJIOB 1
43 00mmas XxapakTepuCTHKa 1
[IETOYHBIX METAIIJIOB
44 | O6mmas xapakTepuCcTHKa 1
I[EJIOYHBIX METAJIJIOB
45 |O0mas xapakTeprCTHKA 1




IEJI0YHO3EMENTbHBIX
METAJIJIOB
46 | OOmas xapakTepucTuKa 1
IEIOYHO3EMETBHBIX
METaJUIOB
47 | XK€cTtrocTh BOJBI U CTIOCOOKI €€ ycTpa- 1
HEHHS
48 | I[Lp.Ne 6. «IlomyueHue KeCTKON BOJBI U 1 JlaT4yuk sexTpo-
CTIOCOOBI €€ YyCTpaHESHUs MIPOBOTHOCTH,
MarHuTHas Me-
maJjika, mpuoop
JUTSL TIOJTYYICHUS
ra30B WIH arma-
par Kunna
49 |AIOMUHUNI U €r0 COeTUHEHUS 1
50 DKeneso 1 JlaTuuk naBieHMs
51 |CoenuHenus xenesa 1
52 [Lp. Ne 7 «Pemmenue 1
DKCIIEPUMEHTAIBHBIX 33124 110 Teme «Me-
TaJLIBI»
53 [Koppo3usi MeTauioB M CIIOCOOBI 3alllMThI 1
OT HEeE
54 Mertasuibl B IpUpPOJIE. 1
55 [loHsATHe 0 MeTaILTyprUH 1
56 (0606meHne 3HaHUH 1Mo TeMe «MeTauTbD) 1
57 [KontposbHas padot 3 o teme «MeTai- 1
JTBD)
XuMus M oKpy:xaomas cpena (2 4)
58 [Xummudeckass opraHu3aius TUIAHETHl 3eM- 1
TSt
59 (Oxpana 1
OKPY’KarOIEeH cpeibl OT XMMUYECKOTO
Barpsi3HEHUS

O0001eHNe 3HAHUI 0 XMMHUM 32 KypPC OCHOBHOM 1IK0JbI. [Toaroroska k OcHOBHOMY rocyaap-
CTBEHHOMY JK3aMeHy

(0I3) (7 9)
60 [BemectBa 1
61 [XuMuueckue peakuuu 1
62 (OcHOBBI 1
HEopraHuyecKon
XHMAHN
63 (OcHOBBI 1
HEOpraHM4ecKon
XHUMUAN
64 [loBropenue u o6odmeHNe M0 Teme. [Toa- 1
rOTOBKa K KOHTPOJIbHOM paboTe
65 [KontponbHas paboraNed «torosast mo 1
KYpCy OCHOBHOM IITKOJIBI»
66 |AHanu3 KOHTpoJbHOU paboThl. [loaBene- 1
HIE UTOTOB TO/IA.




67 |Pe3epBHOE Bpems 2
68

8. Onmncanue y4e0HO-MeTOAUYECKOT0 M MATEPUAIBLHO-TEXHUYECKOT0 o0ecreyeHms.

YMK «Xumusa. 8 knacc»
1. Ta6puensa O. C. Xumus. 8 kiacc: yueOHUK 11 oOmieoOpazoBarenbHbix opranusanuii / O. C. ['abpu-
ensin, . I'. Octpoymos, C. A. Cinagkos. — M.: [Ipocsemenue, 2021
2. T'abpuensn O. C. Xumusa. Metonuueckoe mocooue st 8 kiacca ydeOHoe mocodue s 001eoopaso-
BarenbHBIX opranu3amuii / O. C. I'abpuensa, . B. Axcénona, U. I'. OctpoymoB. — M.: TIpocsemie-
Hue, 2019
3. Tab6puensa O. C. Xumusa. COOpHUK 3a/1a4 B YIpaKHEHUH. 8 Kitacc: yueOHoe mocodue aist o0iieodpa-
3oBarenbHbIX opranuzanuit/ O. C. 'abpuensn, U. B. Tpurybuak M.: [Ipocsemenue, 2019
4, Tabpuensu O. C. Xumwms. Terpans s 7a00paTOPHBIX OIBITOB M MPAKTHYECKUX pabOT. 8 Kiacc:
yuebHoe mocobue g obieodbpasoBarenbHbix opranusauuii / C. ['abpuensn, U. B. Axcénona, U. I'.
OctpoymoB. — M.: IIpocewienue, 2019
5. Tabpuensn O. C. Xumus. Pabouas tetpans. 8 kiacc: yueOHOe mocodue st 0011eo0pa3oBaTeIbHbBIX
opraam3anuii / O. C. 'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [IpocBemnienue, 2019
YMK «Xumusa. 9 knacc»
3. Tabpuensa O. C. Xumust. 9 kiacc : yueOHUK a5 00meoopazoBaTenbHbX opranmzanuii / 0.  C. Ta-
opuemnsta, U. I'. Octpoymos, C. A. CragkoB. — M.: [IpocBemnienne, 2021
4. Tabpuensu O. C. Xumus. Meronuueckoe nocodue s 9 kiacca: yued. mocodue ais odmeodpazoBa-
tenbHbIX opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, 1. I'. OctpoymoB. — M.: [IpocBenienue,
2019
5. Tabpuensn O. C. Xumusa. COOpHHK 331a4y U ylpakxHeHHH. 9 kiacce : yueOHoe mocodue st 00ieoo-
pazoBatenbHbix opranuzanuii/ O. C. I'abpuensn, U. B. Tpury6uak. M.: [Ipoceemenue, 2019
6. Tadbpuensta O. C. Xumus. Terpaap ans 1a00OpaTOPHBIX OIMBITOB M MPAKTHYECKUX PadoOT. 9 Kiace :
yaebHoe mocobue st obrieoOpa3zoBarenbHbix opranuzanuii /O. C. I'abpuensin, U. B. Akcénona, U.
I'. OctpoymoB. — M.: IIpocsemienue, 2019
7. Taopuensa O. C. Xumus. Pabouas tetpans. 9 kiacc : yueOHOe mocodue st o01eoopa3oBa-
tenbHbIX opranuzanuii / O. C. I'abpuensn, C. A. Cnagkos, . I'. Octpoymos. — M.: TIpo-
cBenenue, 2019
Hugpopmayuonnwvie cpeocmea
NHTepHeT-pecypcesl
1. http://www.alhimik.ru IIpencraBnensl pyOpuKu: COBEThl aOUTYpUEHTY, YUUTENIO XUMUH,
CIPaBOYHHK (0YEeHb OOJbIIas MoAOOpKa TaOIHIl U CIIPABOYHBIX MAaTEPHAIIOB), Becesasi XUMUsl, HOBOCTH,
ONTUMIIUA/IBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUUYECKUX CBEICHU).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HbY» MOHATHO M 3aHUMATEIHHO PAacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO ITPOUCXOUT B HAYKE U B MHPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html DnexkTpoHHBI KypHaT «XHUMUKU U XUMHS», B KOTOPOM
MIPEJICTABICHO MHOXKECTBO
OIIBITOB IT0 XUMHUH, 3aHUMATEITLHOW HH()OPMAIIHH, TIO3BOJISIONIEH YBICYh YICHUKOB SKCIIEPUMEHTAITLHOM
9acThIO MPEMETA.
4. http://c-books.narod.ru BceBozmoskHas tuTepaTypa 1o XUMHUH.
5. http://www.drofa-ventana.ruli3BecTHOE U31aTEIHCTBO YUeOHOM JINTEpaTypbl. HOBUHKY Hay4HO-
MOMYJISIPHBIX U 3aHUMATEIIbHBIX KHUT 110 XHMHH.



6. http://1september.ru XKypHas 11t yauTeneit 1 He TONbKO. bobIioe KOIu4ecTBO paboT YUYCHHKOB, B TOM
YHCIIe U UCCIIeI0BATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIN MOPTAN CO CCHUIKAMH Ha
o0pa3oBaTeNbHBIC CAUTHI IO XUMUH.

8. www.periodictable.ru COOpHHK cTaTeit 0 XUMHUYECKUX AJIEMEHTaX, WJUTFOCTPUPOBAHHBIN AKCIIEPUMEHTOM

IlepeyeHnb J1a00PATOPHOTO 00OPYIOBAHHUS, IPU BHINOJIHEHUH NMPAKTHYECKHUX PAa0OT M0 XUMMH 32
KYPC OCHOBHOI 00111eii IIKO0JIbI.

1.IIpuGopsl u 060pyaOBaHUE AJI MPAKTHUECKOM paboThl. OOOpyI0BaHUE:

e Mukponaboparopus XUMHYECKAs;
e INPOOHMPKHU CTEKJISHHBIE;

e KOJOBI KOHUYECKHE;

e  CTaKaHbI CTEKJISTHHBIC HA 50 MIT;

e  MAJOYKH CTEKJISTHHEIC,

e TPYOKH COCIMHHUTEIBHBIEC: CTEKIISTHHBIC, PE3HHOBBIC;
e IPOOKHU PE3UHOBBIE;

e  CIIUPTOBKH;

e JIEpXaJIKU AJIS IPOOHPOK;

e  IUTATUB JIAOOPATOPHBIA;

e IITATUB AJISl MPOOHPOK;

e BOPOHKA CTEKJISIHHAs;

e (uabTp;

e  CIIMYKH;

e acOecTOBas CETKa;

e JIyYMHKH.

2.PeakTuBEI:

e KHCJIOTBI: COJISTHAsI, CepHasi, a30THAs;

e IIEJIOYH: TUAPOKCH]T HATPHS, TUIPOKCH]T KAIBIIUS;

e ocHoBanwus: ruapokcu Menu (I11) , ruapokeun xenesa (11);

e coiu: kKapOoHAT Kanblus, XJ0opua Hatpusl, xsopua meau (I11), Hutpar cepedpa, xaopua
Oapusi, KapOOHAT HATPHSL, XJIOPH]L ATTFOMUHHUSA,
NepMaHraHat Kajus, HUTpaT Kajlus, MeAHbIN Kynopoc, cynbdat xenesa (I1I), cynbdar nunka,
cynepdocdar, aMmMuayHas cenuTpa, MOUYeBHHA (KapOaMuI), XJI0pU Kalus, CyabdaT HaTpus,
CHJIMKAT HAaTpHUs, Cylb(}aT alTtoOMUHUS;

e MPOCTHIE BEIIECTBA: YIOJib, [IMHK, KEJI€30, ATFOMUHHI, MarHui, MeJlb, CBUHEII,
e  CIIOXHBIE BEILIECTBA: MpaMop, caxap;

e  MHJIUKATOPBI;
o oxcunel: Meau (II), okcun mapranna  3.0pranuueckue

BE€IICCTBA:

e  COJM: alleTaT HaTpus, GEHOJAT HATPUS;



e  KHCJIOTBI: YKCYCHAsI KHCIIOTa, MypaBbUHAs KHCIIOTA, OJICHHOBAS;
e  CIHPTHI: STAHOJ, U30MEHTUIOBBIH, TJIUIIEPHH, TPOIAHOI;

e Oenzoun, penHou;

e YIUICBOJBI: Kpaxmall, IIIF0K03a, caxaposa.

4.TCO:

e Kowmnerorep
® IPOEKTOP
e DiekrponHbie mocobus, CD-aucku mo Temam:
® -HEOpraHWYeCKast XMMHS,
® -OpraHuYecKas XUMHUs;
e -00mIast XUMHS.

9. Inanupyemble pe3yJIbTATHI OCBOCHHS YUeOHOIr0 MpeaMeTa

1o 3aBepieHUIO Kypca XMMHH Ha 3TAaHE OCHOBHOT'O O0I11€r0 00pa30BaHusl BbIITYCKHUKH OCHOBHOM IIIKOJIBI
JOJKHBI OBJIQZIETh CIEAYIOIIUMU PE3yJIbTaTaAMU:

. JIuunocmmuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOI IPUHAIEKHOCTH, 3HAHHE MCTOPUM XUMHH ¥ BKJIaJla POCCUICKOM XHUMUYe-
CKOH HayKH B MUPOBYIO XHMHIO;
2) opmuposanue OTBETCTBEHHOTO OTHONIEHHS K TTIO3HAHMIO XMMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00ydaro-
IIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE N3YUYEHHBIX (DAKTOB, 3aKOHOB U TEOPHI XUMHUH; OCO-
3HaHHOT'O BBIOOpA U MOCTPOCHNE MHIUBUAYATbHONW 00pa30BaTeIbHON TPACKTOPHH;
3)  opmuposanue NEeNOCTHON €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMIIEMOM YacThI0 KOTOPOii B-
JsieTcs XMMUYecKas KapThHa MUPa;
4) osnadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOM IpaK-
TUKH, B TOM YHCJI€ U XUMHUYECKUM;
5) oceoenue connanbHBIX HOPM, TIPABUJI TIOBEICHHUS, POJIEH U (OPM COIMANBHOMN KU3HU B COLMYME, IPHPO-
JIe ¥ YaCTHOM JKU3HU Ha OCHOBE YKOJIOTUYECKOH KyJIbTYphl U 0€30I1aCHOT0 0OpalieHus ¢ BeIeCTBaMH U Ma-
TepUaIaMu;
6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIEHHWH CO CBEPCTHUKAMH M B3POCIIBIMH B
nporecce 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEJ0BATENbCKOM, TBOPUECKON U IPYTHX
BUIO0B JC€ATCIIbHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue neneit cobcTBEHHOro 00yYeHHMs, HOCTAHOBKA M (POPMYIHMpPOBAHUE JJIsi ce0s HOBBIX 3a/1a4;
2) nnanuposanue TyTel TOCTHKEHHS KENTAEMOTO PE3yNIbTaTa 00y4eHHs] XMMUM KaK TEOPETHIECKOTO, TaK U
IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBoUX feHCTBUIL C MIAHUPYEMBIMH Pe3yIbTATAMHU, OCYUeCmElenIe KOHTPOIs CBOeH nes-
TEJBHOCTH B TIPOIIECCE OCTIKEHUS Pe3yabTara, onpedeieHue Cioco00B TEHCTBHH MTPH BHITIOJHEHUH J1a00-



PaTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUU C MPaBUIIAMHU TEXHUKU OE30MaCHOCTH;

4) onpedenenue NCTOUHUKOB XMMUUYECKOH HH(POPMAIIUH, IOTydeHUE U aHAIU3 €€, Co3aHe HHQOPMAaIHOH-
HOTO MPOJAYKTA U €ro MPe3eHTaLHs;

5) ucnonvzosanue 0CHOBHBIX MHTEIIEKTYaILHBIX ONEPALMI: AHAJIN3A U CHHTE3a, CPABHEHUS U CHCTEMATH3a-
1M, 0000IIeHNsI 1 KOHKPETU3ALIUH, 6bls6/1eHIe TTPUINHHO-CIICICTBEHHBIX CBS3EH U noCmpoeHue T0THIecKo-
IO PacCyXJI€HUSI U YMO3AKJIIOUEHUs (MHIYKTUBHOIO, JEYKTUBHOTO U 110 aHAJIOTUHM) Ha MaTepUase ecre-
CTBEHHO-HAy4YHOT'O COJACPKAHMUS;

6) ymenue co3naroT, IPUMEHATH U IPEOOPA3OBHIBATH 3HAKM U CUMBOJIbI, MOJICIU M CXEMBI [/ PELIECHHS
y4eOHBIX U MIO3HABATEIBHBIX 3a/1a4;

7) ¢opmuposanue n pazeumue 3K0I0THYECKOTO MBIILICHUS, yMEHHE IIPUMEHATH €I0 B II03HABATEIILHOI,
KOMMYHHUKATHUBHOM, COLIMATIbHON MPAKTHKE U MPOPECCUOHAIBHON OPUEHTALIUN;

8) zenepuposanue uneit u onpeaeneHue cpeiCcTB, HEOOXOIMMBIX IS HX pEaIU3allkHy.
H1. IIpeomemnvie pesynomamor:

BbInyCKHUK HAay4YuTCH:

®  XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUSA: HAOJIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT;

® ONUCBIBATH CBOICTBA TBEPBIX, JKUIKUX, FA3000pa3HbIX BELECTB, BBIJEIAS UX CYIIECTBEHHbIE NIPU-
3HAKWU;

® DPACKPBIBATh CMBICJ OCHOBHBIX XUMHUYECKUX ITOHIATUH «aTOM», «MOJIEKYJIay, «XUMHMYECKHI 31e-
MEHT», KIIPOCTOE BELIECTBOY, «CI0KHOE BEIIECTBO», «BAJIEHTHOCTbY, «XUMHUECKAsl PEaKLUsi», Uc-
I10JIb3Ysl 3HAKOBYIO CUCTEMY XUMMH;

® PACKpBIBAaTh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOM TEOPUH;

® DPa3IMYaTh XUMHUYECKUE U (PU3NYECKUE SBICHUS;

® Ha3bIBaTh XMMHUYECKUE DIIEMEHTHI;

® OIpeneNATh COCTaB BELIECTB M0 UX (popMyiam;

® ONpPEIENATh BAJIECHTHOCTh aTOMA DJIEMEHTA B COEUHEHMSIX;

®  ONpENENATh TUIl XUMUYECKUX PEAKLU;

e Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINM;

®  BBIABIATH IPU3HAKHU, CBUIETENBCTBYIOLIUE O IPOTEKAHNN XUMHUUYECKOM pEAKLIUU IIPU BBITIOJHEHUH
XUMHUYECKOTO OIIbITA;

® COCTaBJIATH (OPMYIIbI OMHAPHBIX COEIMHEHUH;

® COCTaBJIATH YPAaBHEHHUS XMMHUYECKHUX PEAKIIM;

e coOmoaTh NpaBuia 0e3onacHoi paboThl IPU MPOBEAECHUH OIBITOB;

® [I0Jb30BaThCs JIAOOPATOPHBIM 0OOPYOBAHUEM U TIOCYIOM;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB;

®  BBIYHCIATH MAaCCOBYIO JOJI0 XUMUUYECKOTO 3JIEMEHTA 110 GOpMYyJie COeAMHEHMUS,;

® BBIYHCIATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBA [0 KOJIUYECTBY, 00bEMY, Macce peareHTOB WU
MIPOJYKTOB PEaKIUU;

® XapakTepu30BaTh (PU3NYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIECTB: KMCIOPOa U BOJIOPOJIA;

® [0Jy4aTh, COOMPATh KUCIOPOA U BOJOPO/;

® DPACHO3HABATH ONBITHBIM IIYTEM ra3000pa3Hble BEIIECTBA: KHCIOPO/, BOJAOPOL;

® pacKpbIBaTh CMBICI 3aKOHa ABOTapo;



PacKpbIBaTh CMBICI IOHATHH «TEIIOBOM 3 (EeKT peakuuy, «KMOJSIPHBIA 00BeM»;

XapaKkTepu30BaTh (HU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBL;

PacKpbIBAaTh CMBICI IIOHATHUS «PAaCTBOPY;

BBIYHCIIATH MACCOBYIO JIOJIK0 PAaCTBOPEHHOIO BEILECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCMHEHHUs H3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKHX Be-
LIECTB: OKCHUJIOB, KMCIIOT, OCHOBAaHUH, COJIEH;

OIIpEAEIIATh IPUHAUIEKHOCTD BEIECTB K ONPEAEICHHOMY KJIACCY COSAMHECHHUI;

COCTaBIIATH (POPMYJIBI HEOPTAHUUECKUX COCTUHEHUN M3yYEHHBIX KIaCCOB;

IIPOBOJMTH OIBITHL, OATBEPKAAIOLINE XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX
BEILIECTB;

pacrno3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KMCIIOT U LIEJIOYEH 110 N3MEHEHHIO OKPACKU MHINKATOPA;
XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIAaCCAMU HEOPTAHUYECKUX COEAMHEHUN;

packpsiBaTh cMbici [lepuonnueckoro 3akona . 1. MenneneeBa;

OOBSICHATh (PU3MUECKUI CMBICT aTOMHOTO (IIOPSIIKOBOT0) HOMEPa XMMUYECKOI'0 3JIEMEHTa, HOMEPOB
IpYIIIBI ¥ iepuoja B nepuoauyeckon cucreme 1. . Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeeaax MajbixX
IIEPUOJOB U INIABHBIX NOAIPYIIIL;

XapaKTepu30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJOPO/a 10 KaJbIMsl) HA OCHOBE UX IOJIOKEHUS B I1e-
puonuyeckoii cucteme [I. V1. MenaeneeBa 1 0cOOEHHOCTEH CTPOSHUS KX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHUS aTOMOB IepBbIX 20 31eMeHTOB nepuoanyeckoit cucremsl /1. . Menne-
JIeeBa;

PacKpbIBaTh CMBICI OHATUN: «(XUMHUYECKAsI CBSI3bY», «AJIEKTPOOTPULIATEIBHOCTBY;
XapaKTepu30BaTh 3aBUCUMOCTh (PM3NUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIIIMUECKON PEeIIETKHY;
OIIPEAEIIATH BUJ XUMUYECKON CBA3M B HEOPTaHUYECKUX COCIMHEHUSX;

M300paXkaTh CXEMbI CTPOEHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMUYECKHUX CBSI-
3ei;

PaCKpBIBAaTh CMBICII IIOHATHN «MOH», «KAaTHOH», «AHHOHY, <QJEKTPOJIUTBD), «HEIIEKTPOIUTHI,
«QIEKTPOJINTHYECKAs] JUCCOLMUALMAY, KOKUCIIUTENbY, «CTEIEHb OKMCICHUS», «BOCCTAHOBUTEIIbY,
«OKHCJIEHHEY, «BOCCTAHOBIICHUEY;

ONPEIEIATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEAMHEHNUY;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUYECKON TUCCOLUALINN;

COCTaBJIATh YPABHEHMSI DJIEKTPOIUTHUYECKOM TUCCOLMALINN KUACTIOT, IEI0Y€EH, COJeH;

OOBSACHATH CYIIHOCTh MPOIECCA MEKTPOIUTUYECKON TUCCOLMAIMU U peaKiuii HOHHOTO OOMEeHa;
COCTABJISATh TOJIHBIE M COKPALIEHHbIE HOHHBIE YPaBHEHUs peakluii oOOMeHa;

OTIpeJIeNIATh BO3MOXHOCTD MTPOTEKaHUs PEaKIMii HOHHOTO 0OMeHa;

MIPUBOJUTH PEAKIUU, IOATBEPKAAOIINE KAYECTBEHHBIN COCTAB Pa3JINYHbIX BEILIECTB;

ONPENENATh OKACIUTENb U BOCCTAHOBUTEIID;

COCTaBJIATh YPABHEHMSI OKUCIUTENIBHO ~-BOCCTAHOBUTEIbHBIX PEAKLINIA;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIui;

KJIacCCU(UIUPOBATh XUMUYECKUE PEaKLUU MO Pa3IMYHbIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIIOB;
MPOBOJIUTH OIIBITHI 110 MOJIYYEHHUI0, COOMPAHUIO M U3YUYEHUIO0 XUMHUYECKUX CBOMCTB ra3000pa3HbIX



BELIECTB: YITIEKUCIIOTO ra3a, aMMHaKa;

® pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: YITIEKUCIIBINA I'a3 U aMMHUaK;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXK]Iy COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAJUIOB;

e Ha3pIBaTh OPTaHMYECKUE BEIIECTBA MO MX (OpMylie: METaH, dTaH, STUJICH, METaHOJ, dTAHOJ, TJIHIIe-
PHUH, YKCyCHasl KUCJIOTa, aMUHOYKCYCHAsl KHCJIOTa, CTEAPUHOBAs KUCJIO0Ta, OJICMHOBASI KUCJIOTA, TII0-
K033,

® OIEHUBATh BIMSHUE XUMHUECKOTO 3arps3HEHMs OKPYKAIOLIeH cpe/ibl Ha OPraHu3M YellOBEKa;

e IPaMOTHO 00paIaThCs C BEIIECTBAMU B ITOBCEIHEBHOM JKU3HH,

®  OMpEIENITh BO3MOXKHOCTb MPOTEKAHUS PEaKI[Uil HEKOTOPBIX MPEJACTaBUTEICH OPraHMYeCKUX BEIIECTB
C KUCJIOPOJIOM, BOJIOPOOM, METAJlIIaMH, OCHOBAHUSAMH, T'aJIOTeHAMH.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS:

*  8bI0GUSAMND U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bL O XUMUYECKUX C8OUCMBAX 6eujecms Ha
OCHOB€ UX COCMABA U CMPOEHUsl, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYeCKUe peakyuu, 0 Xapakmepe u npo-
OYKMAX PaziuyHbIX XUMUYECKUX PeaKyuil;

*  Xapakmepuzoeamv Gewecmed no COCMasy, CMpOeHUIO U C80UCMEAM, YCMAHABIUBAIOM NPUYUHHO-
C1e0CmeeHHble C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTNUKAMU BeUeCmEd;

* cocmasnsims MONEKYIAPHbLE U NOTHbLE UOHHBLE YDAGHEHUSL NO COKPAWEHHBIM UOHHBIM YPABHEHUSIM,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeUieCMBa NPOSBISAMb OKUCIUMENbHbLE WU 80CCTNAHOBUMEbHbLE
CBOLICMBA C yuemom cmeneHell OKUCTIeHUs. DIeMEHMO8, BX00AUUX 8 e20 COCMA8;

* cocmasnsims ypasHeHusi peakyuil, COOMeemcmsayoumux noc1e008amelbHOCIU NPespaeHull Heop-
2AHUYECKUX BeUjeCms Pa3IuiHbIX KIACCOo8;

*  8bIOGUCAMD U NPOBEPSNb IKCNEPUMEHMATILHO 2UNOME3bL O Pe3VIbMAmax 6030etiCmeusl pa3iuyHbIX
@axkmopoe Ha uzmeHenue CKOpOCMU XUMUYECKOU peaKyuu;

*  UCNOB308aMb NPUOOPEMEHHBLE 3HAHUSL OJISl IKOJIOSUYECKU 2PAMOMHO20 NOBEOCHUSL 8 OKPYICAIO-
weiti cpeoe;

*  UCNnoaL308amMb NPUOOPEMEHHBIE KNIOUesble KOMNEMEeHYUU NPU bINOIHEHUU NPOEeKMOo8 U Y4eOHO-
UCCNe008amenbCKUX 3a0a4 NO U3VHeHUI0 C80UCME, CNOCOO08 NOTYYeHUsI U PACNO3ZHABAHUSL BEUeCME,

*  00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECMBAX U XUMULECKUX NPOYeCCax,

*  KpUmMuyecku OMHOCUMbCA K NCE8OOHAYUHOU UHGOpMayul, HedoOPOCO8eCmHOl peKilame 8 Cpeo-
CMBAX MACcoB0ll UHDoOpMayuu,

*  0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOU 0esimelbHOCMU Yelo-

8exa;
CO3/1aI0T MOJICJIM U CXEMBI JIJISl PEIICHUs YIEOHBIX U MO3HABATEIBHBIX 3a/1a4; TOHUMATh HEOOXOAUMOCTh CO-
OIto/IeHUs PEMUCAHNMA, TPEIaraeMbIX B MHCTPYKITUSAX 110 HCIIOIH30BAHHIO JIEKAPCTB, CPEACTB OBITOBOM
XUMHH U JAp.
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