





CTpykTypa nporpamMmmsl
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. [losicHuTenbHas 3anucka;
. O06mrast xapakTepucTuKa y4eOHOTO IIpeIMeTa;
. MecTo yueGHOro Kypca B yueOHOM IJIaHE;
. JINIHOCTHBIC, METATIPEIMETHBIC U TIPEIMETHBIC PE3YIIbTATHl OCBOCHHUS ITPOTPAMMBI IO MPEAMETY;
. Conepxanue yueOHOTro Kypca;
. TemaTrnueckoe MIaHUpPOBaHUE;
. Onucanue y4e0HO — METOAMYECKOTO U MaTEPHAIEHO — TEXHIUYECKOTo obecrieueHns 00pa3oBaTeIbHOrO MPoIecca;
. [Inanupyembie pe3ynbTaThl U3yYEHUs Y4€OHOTO Kypca.
1. IlosicHUTEJIbHAS 3ANIMCKA

01O\ LN AW —

M cTOYHUKH COCTaBICHUS MPOTrPaMMBbI:
[Iporpamma mo XuMuHU JUIi OCHOBHOM 0Opa30BaTENIbHOM MIKOJIBI 8 Kilacca COCTaBJIEHA HA OCHOBE CIICAYIOUIMX HOPMATHBHO — MPABOBBIX
JOKYMEHTOB:

o Oenepanbaoro 3akona PO ot 29 nexabpst 2012 roma Ne273 — @3 «O6 obpa3zoBanuu B Poccuiickoit deneparum.

e [IporpamMMmsl (enrepaabHOro roCyJapCTBEHHOr0 00pa3oBaTeIbHOIO CTaHIapTa OCHOBHOrO obiiero oOpasoanus (CtaHAapThI
BTOPOT'O TIOKOJICHUS).

¢ CanurapHo-3niuaeMHuoIornueckne npasuia u HopMmatusel CanlluH 2.4.2.2821-10 «CaruTapHO-3HAEMHOIOTHYECKHNE TPEOOBAHUS
K YCJIOBUSIM U OpraHu3aluu 00ydeHus B 00111e00pa30BaTeNbHbIX YUPEXKACHUIX ), 3aperucTpupoBanubie B Muntocte Poccun 03 mapta 2011
T., perucTpanroHHbii Homep 19993;

eDenepanbHbIil MEepeyeHb YUYEOHHKOB, PEKOMEHAYEMBIX K HCIHOJB30BAHHIO MPH pPEaJH3alMi HMEIOUINX TOCYAapCTBEHHYIO
aKKpeAUTaIMI0 00pa30BaTEIbHBIX IPOIPaMM OCHOBHOI'O OOIIEro, CPEeAHEro 001Iero oopa3oBaHus;

e OcHoBHas oOpazoBarenbHas nporpamma MBOY «llopeimckas OO umenu I'.W. Il{epbakoBay;

o [IIxonpnsrii yuebnsrii mman MBOY «llopemvckas OOUI umenn I'.U. [lepbakoBa» ra 2022-2023 yueOHbIit rox;

e[lonoxxenue o paboueit mporpamme negarora MbOY «Ilopemvckast OOII umenu I'.U. [llepGakoBay.

I[InaHupoBaHMe cOCTaBJIeHO HA OCHOBe (eIepalbHOTO TOCYIAPCTBEHHOrO O0IIe00pa30BaTeNbHOIO CTaHAapTa OCHOBHOTO OOIIETro

oOpa3oBaHus ¢ y4€TOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30oBaHUs MO XUMUH 8-9 KI1acChl
JlanHast pabouasi mporpaMmMa OpUEHTHMPOBAHA Ha HCIOJIb30BaHME Y4YEOHHMKOB MO XMMHUU U y4eOHO-MeToauueckux mnocoduit YMK,
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CO3/IaHHBIX KOJUIEKTMBOM aBTOPOB 1o pykoBojictBoM O.C.I'abpuensHa.

OO01mmue e OCHOBHOTO 001Iero 00pa3oBaHus ¢ y4eToM crenupukn Kypca XMMUU

[lenn xumuueckoro oOpa3zoBaHHs B OCHOBHOH LIKOJIE (POPMYIMPYIOTCS Ha HECKOJIBKUX YPOBHSIX: TJI00AJIbHOM, METAIIPEIMETHOM,
JMYHOCTHOM U TIPEAMETHOM, Ha YPOBHE TPeOOBAHMI K PE3yIbTaTaM OCBOSHHS COACPKAHUS MTPEIMETHBIX TPOrPaMM.
OcHoBHOe 00111ee 00pa3zoBaHKe - BTOpas CTyNEHb 001ero oopazoBanust. OHON U3 BaKHEHIINX 3ajja4 3TOro 3Tama sBJISETCs MOAr0TOBKA
00y4aroIuXxcsi K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KU3HEHHOI'O U MpodeccuoHanbHOro myti. O0yvaronimecs: T0JKHbl HAyYUThCS
CaMOCTOSITEJIbHO CTABUTh LIEJIM M ONPEIENIATh MYTH MX JOCTHXKEHUS, MCIIOJIb30BaTh MPUOOPETEHHBIM B IIKOJE OMNBIT ACATEIBHOCTH B
pealbHOM ’)KM3HU, 33 paMKaMu y4eOHOro mpolecca.
['maBHBIC 1IEIM OCHOBHOT'O 00IIET0 00Opa30BaHMS COCTOSAT B:
(opMHPOBaHUM LIETOCTHOIO IPEACTABIEHUSI O MUPE, OCHOBAHHOI'O Ha PUOOPETEHHBIX 3HAHUAX, YMEHUAX U CIIOCO0AX 1EATEIBHOCTH;
NpUOOPETEHUH OIBITAa Pa3HOOOPA3HOW JAESITETLHOCTH, TO3HAHKS U CAMOIIO3HAHMS;
MOJTrOTOBKE K OCYLIECTBJIEHUIO OCO3HAHHOI'O BbIOOpa MHIMBUIYaIbHON 00pa30BaTEIbHOM MK MTPO(HECCUOHATBHON TPACKTOPHH.
bonpuioil Bkiag B JOCTHMIKEHHE TJIABHBIX LI€JIEd OCHOBHOrO O0IIEro oOpa3oBaHUsl BHOCUT H3YYEHHE XHMHH, KOTOPOE IPU3BAHO
00ecreunTh:
(dbopMUpOBaHUE CUCTEMbl XMMHUUECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTUHBI MUPA;
pa3BUTHE JTUYHOCTU O0YUAIOUINXCS, UX UHTEUIEKTYyaJIbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBaHKE, (POPMHUPOBAHUE Y HUX T'YMAHUCTUUYECKUX
OTHOILIEHUN U HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEAEHUS B OBITY U TPYJOBOU AESITENBLHOCTH;
BBIPA0OTKY MOHUMAaHHsI OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU XHUMHH, a TakKe (POPMUPOBAHUE OTHOLICHHS K XMMHH KaK K BO3MOXXHOM
obsacti Oynyiel NpakTHYeCKOn AesITeIbHOCTH;
dbopMupoBaHue yMEHUN 0€30MacCHOT0 OOpAIICHMSI C BEIIECTBAMHU, UCTIOJIE3YEMBIMU B TIOBCETHEBHOM JKU3HH.
HensaiMu n3ydeHus XMMHUU B OCHOBHOM IIIKOJIE SIBJISIOTCS:
dbopmupoBaHUe y 00yJarOMUXCsl YMEHHUS BUAETh W MOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XUMHUYECKOTO 3HAHMS IS KaXKIOTO
YesioBeKa HEe3aBHCUMO OT €ro Npo(ecCHOHATbHON EATeNbHOCTH; YMEHUS pa3inyarh (akThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIBI,
BUJIETh MX CBSA3b C KPUTEPUSMH OIIEHOK MU CBSI3b KPUTEPUEB C OIpPEIEICHHOW CUCTEMOW LEHHOCTeW, (opMylIMpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TIO3UITHIO;
(bopMHpoBaHUE y 00ydaroIMXCs LEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XMMHUHU B CO3JJaHUM COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTHHBI MHPA; YMEHUS OOBICHITH OOBEKTHI M IMPOLECCHl OKPYKAIOLIEH NEeHCTBUTEIBHOCTH — MPUPOAHOM, COIMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOW CPe/Ibl, UCIONb3Ys JI TOI0 XUMUYECKHE 3HAHUS;
npHoOpeTeHrne O00YyYaroUMMUCS ONbITa Pa3HOOOPA3HOM AESTENbHOCTH, MO3HAHUS M CAMOMO3HAHMS; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAJIbHOE 3HAUECHUE JJIS PA3IMYHBIX BUAOB AEATEIbHOCTH: PEIEHUs MpoOseM, IPUHATHS pelIeHUH,



MOKCKa, aHanu3a M 00paboTku WHGOpMallMM, KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB H3MEpPEHUM, COTPYIHHYECTBA, O€30MaCHOTO
oOpalieHus ¢ BeIeCTBaMU B MOBCEIHEBHOM JKU3HHU.

OCHOBHBIMH HIEAMH Y4EOHOT0 MpeaAMeTa XUMHUS SIBIISIFOTCS:

O MaTepuaIbHOE €IMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, MX T€HETUYECKas CBSI3b;

O IPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXK]y COCTABOM, CTPOEHUEM, CBOMCTBAMH, MTOJTYYEHUEM U IPUMEHEHUEM BEILIECTB;

O TI03HABaE€MOCTh BEIIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX PEAKIIH;

O OOBACHSIONIAS U TPOTHOZUPYIOIIAS POJIb TEOPETUUECKUX 3HAHUN I (PAKTOIOTHYECKOTO MaTeprasa XuMUHU JIEMEHTOB;

O KOHKPETHOE€ XMMHUYECKOE€ COCJUHEHHME KaK 3BEHO B HENPEPBIBHON II€MM NPEBpallleHUH BELIECTB, YYaCTBYIOLIEE B KPYTOBOPOTE
XUMHUYECKHUX JIEMEHTOB U XUMUYECKON IBOJIOLINH;

O 00BEKTUBHOCTh W MO3HABAEMOCTh 3aKOHOB MPHUPOJIbI; 3HAHHE 3aKOHOB XMMUU TMO3BOJISIET YIPABISITh XUMUYECKUMHU MPEBPAIICHUST MU
BEIIIECTB, HAXOAUTH IKOJIOTUYECKH O0€30MacHbIe CIIOCOOBI MPOU3BOJICTBA U OXPAHbI OKPYKAIOILIEH Cpe/ibl OT 3arpsI3HEHUS;

O B3aMMOCBSI3aHHOCTh HAYKH WM MPAKTUKHU; TPeOOBaHUS MPAKTUKU — ABWKYIIAs CHJIA PA3BUTHUSI HAYKH, YCTIEXU MPAKTUKH OOYCIOBIICHBI
JTOCTHXKCHUSIMUA HAYKH;

O pa3BUTHE XMMHYECKOW HAyKM M XHMH3AIUs HAPOJHOTO XO3SIMCTBA CIyXKaT WMHTEpecaM 4YelloBeKa W OOIecTBa B IEJIOM, UMEIOT
T'YMaHUCTHYECKHUM XapaKTep U MPU3BaHbI CIIOCOOCTBOBATH PEIICHUIO II100aIbHBIX MPOOJIEM COBPEMEHHOCTH.

OTU UJIeU PEau3yrTCs MMyTEM J0CTUKEHUS CIIeAYIONINX HeJei:

Gopmuposanue y ydaliuxcsi XMMHUUECKOW KapTUHBI MUPa KaK OPraHUYECKOM YaCTH €ro 1eJIOCTHON €CTECTBEHHOHAYYHOU KapTUHBI,
pazeumue TO3HABATEIBHBIX WHTEPECOB, HWHTCIUICKTYIBHBIX W TBOPYECKHUX CIIOCOOHOCTEW yYalIuxcs B TIPOIECCe H3YyYEHUS HUMHU
XUMHUYECKOW HAYKH U €€ BKJIaJja B COBPEMEHHbBIM HAyYHO-TEXHUUYECKUI TPOrpecc;

¢dopmuposanue BaXXHEHIINX JIOTMUECKUX OMEpalMii MBIIUICHHUsS (aHaIu3, CUHTE3, 0000IICHHE, KOHKPETH3allMs, CpaBHEHHUE W JAp.) B
MpOLECCE MO3HAHUS CUCTEMBI BAXKHEHUIIMX NTOHATHM, 3aKOHOB U TEOPUU O COCTABE, CTPOCHUU U CBOMCTBaX XUMUYECKHUX BEILIECTB;
socnumarue yoexAeHHOCTH B TOM, YTO IPUMEHEHHE TOJIYYCHHBIX 3HAHUM U YMEHUHN 110 XUMUH SIBJIETCS OOBbEKTUBHOW HEOOXOIUMOCTHIO
11 6e30macHoi paboThI ¢ BEIECTBAMU U MaTepuajaMu B ObITY U HA TIPOU3BOJICTBE;

npoeKmuposanue N pearusayusi BHIMTyCKHUKAMU OCHOBHOW IIKOJIBbI TUYHOW 00pa3oBaTeIbHONM TpaeKTOpUU: BHIOOp mpoduiis o0yueHus B
CTapuIeil KOJe WK ITPo(heCCHOHANTBHOIO0 00pa30BaATEIBHOTO YUPEKICHUS;

oenaoenue KJIFOUE€BBIMU KOMIIETEHIIUSIMU (yueOHO-TIO3HABATEIbHBIMH, MH(OPMAIIMOHHBIMH, LEHHOCTHO-CMBICJIOBBIMH,
KOMMYHHUKATUBHBIMHU ).

PaGouas mporpamma coctaBieHa Ha ocHOBe aBTOpckoil mporpammer: O.C. I'abpuensina:

1 .IlpumepHast mporpaMMa 1Mo  y4eOHBIM TpeaMeTaMm. XuUMus. 8-9 Kiaccel: NPOEKT.- 2-¢ m3ia., aopad. M.: Ilpocsemenue, 2011.
(CtanmapTel BTOPOTO ITOKOJIEHHUS).



2.ABtopckas mporpamma O.C.I'aGpuensiHa, cootBercTByromas ®PexnepaibHoMy [ocynapcTBEHHOMY 00pa3oBaTelIbHOMY CTaHAApPTY
OCHOBHOTO 0011ero obopazoBanust U jomyiieHHas MunuctepcTBoM oOpa3oBanus U Hayku Poccuiickort @eneparmu (IIporpamma xypca
xumuH s 8-9 kimaccoB obmieo0pazoBatenbHbIX yupexaeHuit / O.C.I'abpuensu. — M.: JIpoda, 20111.).

3. Xumus. 8 knacc: yue6. Jlns obmeoOpazosar.yupexaenuii / O.C.I'abpuens. -13-e uza., crepeorun.- M.: [Ipoda,

B cooTBeTcTBHM ¢ yueOHBIM IUIAHOM Ha M3ydy€HHE XMMHUH B 8 KilacCce OTBOJIUTCS 2 4aca B HeZelnio, 68 4acoB B rojl, Npu HOPMATUBHOMN
MPOJOJKUTENLHOCTH Y4eOHOro roga 34 ydeOHbIX HeJeNb.

Cpoxk peaauzanuu nporpammbl — 2021-2022 yueOnblii ros.

OTiinunTe/IbHbIE 0COOCHHOCTH PadoyYell MPOorpaMMbl U AaBTOPCKOM

OcHOBHOE coziepKaHie aBTOPCKOM MPOrpaMMbl MOJHOCTHIO HAIILJIO OTPaKEHUE B JAaHHOW padoyeild mporpaMme.

B paGouyw mnporpaMMy no XMMHH BHeCEHbI HW3MEHEHHSl 1O CPABHEHHMIO C ABTOPCKOW: OCHOBHOE OTJIMYHME JaHHOW paboueit
POTPamMMBbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOW MpOrpaMMe MPaKTUYECKUE pabOThl CIPYMIUPOBAHBI B OJOKH - XUMUYECKHUE
MPAKTUKYMBI, KOTOpPBIE MPOBOJATCS MOCIE M3YUYEHHUS HECKOJIIbKHX pa3zesioB, a B paboueill mporpamMme 3TH K€ MPaKTHUYeCKue padoThl
JAIOTCSl MOCJI€ M3YYEHUS KOHKPETHOM TEeMbl. JTO MO3BOJISIET JIy4llle 3aKpeNuTh TEOPETUYECKUH MaTepuall Ha MPAKTHKE U MPOBEPUTH
MPAKTUYECKHUE YMEHUS U HABBIKM HETOCPEACTBEHHO MO JaHHON Teme. YToOBl MpoBECTH MPAKTUYECKYI0 paboTy MO KOTJa-TO M3Y4EeHHOU
TeMe, TpeOyeTcsl MOMOJIHUTENIbHOE BpeMs /JIsi MOBTOPEHMSI TEOPETUUYECKUX OCHOB, YTO HMCKJIIOYAETCs B JaHHOW pabodyeil mporpamme.
Kpome 3TOro mepepacnpeieneHsl 4achl Ha pacCMOTPEHUE HEKOTOPBIX TEM , TaK KaK B HUX BKJIFOUEHBI IPAKTHUYECKHE PAOOTHI U3 TEM —
MIPAKTUKYMOB: BBEJICHUE — O 4; aTOMbI XUMHUYECKUX AJIEMEHTOB — 13 u; mpocThlie BellecTBa — 7 4, COeIMHEHUS XUMHUECKUX 3JIEMEHTOB —
15 4; u3MeHeHus MPOUCXOIAUINE C BEIECTBAMU — 12 4, paCTBOpPEHHE, pacTBOPbI, CBOMCTBA PACTBOPOB 3JEKTPOJIUTOB — 15 4. VcKinroueHbl
HEKOTOpBIE IEMOHCTPAIMH, JIA0OpATOPHBIE U NMPaKTUYECKHE PAaOOTHI U3-3a HEXBATKU PEAKTUBOB.

®opmbl, METOBI U CPEeACTBA 00yYeHHs, TEXHOJIOTHH

B nanHoM kiacce BeaymMMM METOJaMHU OOY4YEeHMs IMPEIMETY SIBISIOTCS: OOBSCHUTEIbHO-WUIIOCTPATUBHBIM U PENpPONYKTUBHBINA, XOTH
UCIIOJIb3YeTCS M YaCTUYHO-IOMCKOBBIN. Ha ypokax HCIONBb3yIOTCS 3J€MEHThI CIEAYIOUUMX TEXHOJOTUH: JINYHOCTHO -OPUEHTHUPOBAHHOE
oOyuenue, o0yueHue ¢ npuMeHeHrneM onopHbix cxem, KT, npoekTHas AesTeabHOCTh, 310pOBhecOepekeHue.

Ucnonb3ytotes cnepyromme GopMbl 00ydeHHs: y4deOHbIe 3aHATHUSA, SKCKYpCHHM, HAOIIOJEHUs, ONBITHI, SKCIIEPUMEHTHI, paboTa C
y4eOHOM M JIOMOJHUTEIBHON JUTEPATypOil, aHaJIM3, MOHUTOPUHT, UCCIEA0BATENbCKAsI pabdoTa, mpe3eHTanus. OnpeneneHHoe MECcTo B
OBJIaJICHUU IAaHHBIM KYpPCOM OTBOJUTCSI CAMOCTOSITEIbHON paboTe: MOArOTOBKA TBOPUECKHUX padOT, COOOIIeHH, pedepaToB.
®opMbI aTTECTALMH
aTTecTalys MpoBOAUTCA B (hopMe:

- TECTOB;
-KOHTPOJIBHBIX;



- CAMOCTOSITETILHBIX M TPOBEPOUYHBIX PadoT;
- IPaKTUYECKUX padoT;
- TBOPUYECKUX PadOT.

2. O0mas xapakTepuCcTHKA y4eOHOro npeamera Xumus

[Ipeamer xumusi ABIsIETCS y4eOHOM AUCHUILIMHON TpeaMeTHoM obnactu «EcTrecTBeHHOHaydHBIE MPEAMETHI». B COOTBETCTBHM C
denepanbHBIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 0Opa30BaHUs y4YalIUecs OJDKHBI OBIAJIETh TAKUMU
MO3HABATEIbHBIMU YYEOHBIMU JEUCTBUIMH, KaK YMEHUE (POPMYIMPOBATH MPOOJIEMY U TUIIOTE3Y, CTABUTH LIEJIM U 3a/1a4, CTPOUTH ILJIAHBI
JOCTUKEHUS LEJIEeW M PELICHUs IMOCTaBJICHHBIX 3a7ad, IPOBOAMTH SKCIEPUMEHT M HAa €r0 OCHOBE JEJIaTh BBIBOJABI U YMO3AKIIOYECHMS,
MPEACTABIATh UX U OTCTAUBATh CBOIO TOUKY 3peHuUs. KpoMe Toro, yuyaiuecs JOJKHBI OBIaJAECTh IPUEMAMHU, CBSI3aHHBIMU C ONPEIEICHUEM
MOHSTUNA: OrPaHUYMBATh UX, OMHUCHIBATH, XapaKTEPU30BaThb U CpaBHUBaTh. CieAoBaTeNbHO, MPU U3YUYCHHH XMMHUU B OCHOBHOM IIKOJIE
yuaiuecs: JODKHBI OBJIAJIETh YYEOHBIMHM JEWCTBHUSIMH, TMO3BOJSIOIIMMU UM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX M MeETampeIMEeTHBIX
00pa3oBaTeNbHBIX pe3yabTaToB. OCOOEHHOCTH COACpKaHMS O0yYCHHs] XUMUU B OCHOBHOW IIKOJIE OOYCIIOBJICHBI CIICIM(UKON XUMHUH KaK
HAYKW M MOCTaBJICHHBIMU 3a7ayamMu. OCHOBHBIMH MPOOJIEMaMH XMUMHHU SIBIISIFOTCSI U3YyYEHHE COCTaBa M CTPOSHUS BEIECTB, 3aBUCHMOCTH MX
CBOMCTB OT CTPOCHHS, IOJIYyYECHHE BEIIECTB C 3aJaHHBIMU CBOWCTBAMM, MCCIICJOBAHHE 3aKOHOMEPHOCTEW XMMMUYECKUX PEAKIMA U ITyTEH
YIPABJICHUS MU B LIEJIAX MOJIYYEHHUS BEIIECTB, MATEPUAJIOB, SHEPTUU.
[Ipemnaraemoe mocobue Mo XMMHUU PACKpPHIBACT BKJIAJ Y4eOHOro MpeaMeTa B JOCTHIKEHHUE IeJied OCHOBHOIO OOIero o0pa3oBaHUs U
oIpezesisieT BaxKHeHIIHue co/iepKaTe/IbHbIe JIMHUH NpeaMeTa:
«BEILIECTBO» — 3HAHUE O COCTABE U CTPOCHUHU BEIIECTB, MX CBOMCTBAX U OMOJIOTMYECKOM 3HAYEHUH;

«XUMHUYECKasl peakius» — 3HaHHE O MPEBPAILCHUAX OJHUX BEUIECTB B JIPyrue, YCIOBUIX MPOTEKaHUs TaKUX MPEBpAIICHU U criocobax
yIpaBJICHUs PeaklUsIMU;

«MIPUMEHEHUE BEIECTB» — 3HAHHE W OMBIT 0E30MacHOro OOpallleHus C BEIECTBAMU, MaTepUaIaMH U MPOIlecCaMH, HEOOXOJUMBIMH B
OBbITY U Ha IPOU3BOJICTBE;

«SI3bIK XUMHU» — OMEPUPOBAHUE CUCTEMON BXKHEHIITNX XUMUYECKUX MOHSATUHN, 3HAHUE XUMUYECKOM HOMEHKJIATYpPHI, T.€. UX Ha3BaHUs (B
TOM YHCJIE M TPUBHAIbHBIE), BJIAJICHUE XUMHUYECKOW CHMBOJHMKON (XUMUYECKUMHU (DOpMynamMu M ypaBHEHHUSMH), a TakKe MpaBuUia
nepeBojia H(GOPMaLIUU C ECTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUH U 00paTHO.

ITockosIbKY OCHOBHBIE COJIEP>KATEIIBbHBIE JIMHUM IIKOJBHOTO Kypca XMMHUHU TECHO INEPEIUIETEHBI. B nmporpamme copepkaHue MpeICcTaBIeHO
HE 10 JINHUSM, a TI0 pa3/ieliaM.



3HAuUUTEIHLHOE MECTO B COJAEPKAHHHM Kypca OTBOAUTCA XHUMHUYECKOMY HKcrepuMeHTy. OH Mo3BoJisieT cOpMHUPOBATH Y YHAIIUXCS
CIICLUAJIbHBIEC TPEAMETHbIE YMEHHUS paboTaTh C XMMHUUYECKMMH BEIIECTBAMHU, BBIMNOIHATH MPOCTHIE XUMUYECKHUE OIbBITHI, HAYYUTh HX
0€30MacHOMY U YKOJIOTHYECKH TPAMOTHOMY OOpaIleHHUIO C BEIIECTBAMH B OBITY U Ha MPOU3BOJICTBE.

[IpakTrdeckue pabOTHl CIPYNIUPOBAHBI B OJOKH — XHMHUYECKHE MPAKTUKYMbI, KOTOPHIE CIY)KaT HE TOJIBKO CPEIACTBOM 3aKPEIICHUS
YMEHHUI M HaBBIKOB, HO M KOHTPOJIA KadecTBa MX chopmupoBaHHOCTU. [0 cCBOeMy yCMOTpEHHIO, a TakKe HMCXOJsl, U3 BO3MOXKHOCTEH
IIKOJIFHOTO KaOMHETa XUMHUH, YYUTEIIb MOXKET U3MEHUTh U CTPYKTYPY MPEACTABICHHOTO B IporpaMMe MpakTUKyMa, HallpuMep, YBEITHUYUTh
YHCIIO JAOOPATOPHBIX PabOT 3a CUET COKPAIICHUS IEMOHCTPAIUH.

3TO BO3MOXKHO MPU HEOOJBIIONW HAMIOJIHIEMOCTH KJIACCOB B CEITBCKUX IIKOJIaX, 0COOEHHO MaTOKOMIIEKTHBIX.

['maBHOE OoTIMUME TpeaIaracéMor MPOTPAMMBI 3aKJIIOYAECTCS B JIBYKPaTHOM YBEIWYECHUM BPEMEHHU, OTBEICHHOIO Ha M3y4YCHHE pa3jeia
«MHoroo0Opa3ue BeUIeCTB». JTO CBA3aHO CO CTPEMJICHMEM aBTOPOB OCHOBATEIHHO OTPabOTaTh BaKHEHINKME TEOPETUUYECKHE MOJIOKEHUS
Kypca XUMUHU OCHOBHOM IIKOJIBI HA OOraToM (PaKTOIOTMYECKOM MaTepHajie XUMHUH JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB.
eau u3yyeHus npeamMera:
pacuupenue, yriayoneHue u o000IeHne 3HaHUN O BEIECTBE; Pa3BUTHE MO3HABATEIHLHBIX MHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH ydaIluxcsi, MPeJOCTaBUTh y4YallUMCsl MPUMEHUTh XMUMHYECKHE 3HAHUS HA TPaKTHKE; (POpMHpOBaHWE M 3aKPEIUICHHE
MOJTYYEHHBIX YMEHHUI ¥ HAaBBIKOB KOHCTPYUPOBAHHUH MPOCTEUIITUX TPUOOPOB, TIPH JAEMOHCTPAIIMH U TTPOBEJACHUU J1aOOPATOPHBIX OIBITOB U
MPAKTUYECKUX pabOT; MPHUBUTHE IMKOJIHPHUKAM TPAKTHYECKUX HABBIKOB pa0OTHI B XMMUYECKOH JlabopaTopuu; IeJeHampaBlIeHHAs
npenanpodeccroHanbHasi OpUEHTAILHS IKOJIbHUKOB.
3amayamMu u3y4eHus SABJISIOTCH:

yueOHbIe:

e (opMHUpPOBAHUE CUCTEMbl XMMHUYECKMX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

® OOBSICHUTH CBOMCTBA COETUHEHUI U XUMUYECKHE MPOLECCHI, MPOTEKAIOIINE B MUPE U UCIIOIb3YEMbIE UETIOBEKOM;

® 1I0Ka3aTh CBSA3b XUMHH C OKPYKAIOLIEH Cpesloi 1 )KU3HBIO, C BAXKHEHIIUMU chepamu KU3HEAESTETbHOCTH YEI0BEKa;

® IIPEJOCTaBUTh yJAIIMMCS BO3MOKHOCTh PUMEHSITh XUMHUUECKHE 3HaHUS HAa MPAKTUKe, (OpMUPOBATh OOLIECHAYyYHbIE U XUMHUYECKUE
YMEHUS U HaBBIKH, HEOOXOIMMBIE B JCSATEILHOCTH SKCIIEPUMEHTATOPA U MOJIC3HBIE B TOBCEIHEBHOM KU3HU;

pa3BHUBalOLINeE:
® pa3BUTHE JUYHOCTH OOYYaIOIIUXCA, WX HMHTEJUIEKTyaJlbHOE M HPABCTBEHHOE COBEPUICHCTBOBAHUE, (OPMHPOBAHHE Y HHX
T'YMaHUCTUYECKHUX OTHOILIEHUN U KOJIOTMYECKH L1eJIECO00pa3HOro MOBEACHUSI B OBITY U B TPYAOBOM JAESITEIbHOCTH;



® C03/1aTh yCIOBUS 7151 GOPMUPOBAHUS U PA3BUTHS Y YUAIIUXCS CAMOCTOSITENIbHO paboTaTh CO CIIPABOYHOM U y4EOHOH IUTEpaTypoid,
KOHCIIEKTAMH, UHBIMU UCTOYHUKAaMU UH(POpPMALIUK;
® HayuyuTh yyauuxcs paboTaTh B IpyMIe, BECTH JUCKYCCUIO, OTCTaUBATh CBOIO TOUKY 3PEHUSI.

BOCIUTATEJIbHbIE:
e (opmupoBaHUE YMEHHI 0€30MTACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YEMbIMH B IIOBCETHEBHOM KU3HMU;
e BBHIPAOOTKA NOHUMAHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTHH XUMHH, a TaKXKe (OPMHPOBAHHME OTHOIICHUS K XUMHH KaK K
BO3MOKHOM 00J1acTu Oyayiied mpakTUIeCKON AesITEIbHOCTH.
3. MecTo y4eOHOTr0 nmpeaMeTa B y4eOHOM IJIaHe
OCOOCHHOCTH COJepX aHMsI Kypca SIBIISIIOTCS TJIaBHOW MPUYUHOW TOTO, YTO B y4eOHOM IUTaHE KypC XMMHU TIOSBISETCS TIOCICIHUM B PATY
€CTECTBEHHO-HAYYHBIX JIUCIUIUIMH, TMOCKOJBKY IS €r0 OCBOCHHS INKOJBLHUKH JOJDKHBI 00JIaAaTh TOCTATOYHO XOPOIIO Pa3BUTHIM
a0CTPaKTHBIM MBITIIICHUEM.

B mporecce ocBoeHMsI MpOrpaMMbl Kypca XUMHUH JIJIs1 OCHOBHOM HIKOJIBI YYalecs OBJIa/IeBal0T YMEHUSMHU CTaBUTh BOIIPOCHI, HAOIIOIaTh,
OOBSCHATD, KJacCU(PUUUPOBATh, CPABHUBAThH, MPOBOJUTH AIKCIEPUMEHT U WHTEPIPETUPOBATH BHIBOJbBI HA €r0 OCHOBE, ONpPENEIATh
UCTOYHUKH XMMHYECKOW WH(OpPMaNMu, MOMydaTh W aHAIM3UPOBATh €€, a TaKXKe TOTOBUTh Ha O3TOW OCHOBE COOCTBEHHBIN
MH(GOPMAIMOHHBIN IPOIYKT, IPE3EHTOBATh €r0 U BECTH JIUCKYCCHIO.
[Iporpamma Kypca XMMUM 111 OCHOBHOM IIKOJIbI pa3padaTbiBajach ¢ y4€TOM NEPBOHAYAIBHBIX MPEACTABICHUM, TOJYYEHHbBIX YUalllUMHCS
B HayaJbHOM IIKOJIE NPU M3YYEHHUU OKpy»Karoulero mupa. Ilpemiaraemas mporpamma, XOTs U HOCUT OOLIEKYJIbTYpHBIH XapakTep W He
CTaBUT 3a/layy NPOPEeCCUOHATILHON MOATOTOBKHM yYalIUXCs, TEM HE MEHee, MO3BOJIIET UM ONpPEAEIUThCS C BHIOOPOM Mpoduist oOydyeHus B
cTapiueil mkose. B cBs3u ¢ mepexoqoM OCHOBHOM IIKOJIBI Ha Takylo (opmy uUTOroBoil arrectauuu, kak ' MA, B Kypce nmpeaycMOTpEeHbI
BOITPOCHI HA MTOATOTOBKY K HEM.

4. JIn4HOCTHBIE, MeTANIPpeIMeTHbIE U NPeMeTHbIe pPe3yJIbTAThI OCBOCHHS NpeaIMeTa
JleaTenbHOCTh 00pa30BaTENLHOIO YUPEXKISHHS 0011ero oopa3oBaHusl B 00y4eHUH XUMUHU JO0JKHA ObITh HAIpaBJIeHa Ha JOCTHXKEHUE
00y4aroIKUMHUCS CIAEAYIOLIUX
JAUYHOCMHBIX PE3YIbMAMO6:
. CdopmMupoBaHHOCTH O3HABATEIBHBIX HHTEPECOB, UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaliuxcs
. VY6ex1eHHOCTh B BO3MOXKHOCTH TO3HAHMSI IPUPOJIbI, B HEOOXOAUMOCTH Pa3yMHOT'0 UCIIOJIb30BAaHUS TOCTHKEHUI HAyKH U
TEXHOJIOTUH JJIsl AaJIbHEHUIIEro pa3BUTHUS YEJIOBEYECKOT 0 O0IIECTBa, YBaXKEHUE K TBOPLIAM HaYKU U TEXHUKH, OTHOLLIEHUE K XUMHUH KaK
AJIEMEHTY OOIIEYEIOBEYECKON KYIbTYPhI



° CaMOCTOSTEILHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHUU U IMPAaKTUYICCKUX YMeHI/Iﬁ

. ["'0TOBHOCTB K BBIOOPY )KM3HEHHOTO ITYyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMHU U BO3MOKHOCTSIMH

. MotuBanusi 06pa3oBaTeIbHOM JEATENbHOCTU IIKOJIBHUKOB HA OCHOBE JIMUHOCTHO OPUEHTUPOBAHHOIO OX0/

. @opMUPOBAHKE LIECHHOCTHBIX OTHOILIEHUN JPYT K IPYTY, YUUTEIIO, aBTOPAM OTKPBITUN U U300pEeTeHUH, pe3ybTaTaM 00y4eHHs
Memanpeomemubsle pe3y1bmamal:

. OBnazieHre HaBBIKAMHM CAMOCTOSITENIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUM, OPraHU3aLUU YIeOHOM eSITeTbHOCTH, TOCTAHOBKH IIEJIEH,

IUIAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU PE3YJIbTATOB CBOEH ESATEIbHOCTH, YMEHUSAMH IIPEABHUICTH BO3MOXKHBIE PE3YJIbTATHI CBOUX
NEeCTBUHA

. [Tonnmanue pa3yuii MeX1y HCXOIHBIMU (DaKTaMH M TUTIOTE3aMHU JIJIsl UX OOBSICHEHHSI, TEOPETUICCKUMHU MOJICTISIMU U peaTbHbIMH
00BEKTaMH, OBJIAJICHUE YHUBEPCATbHBIMU YU€OHBIMH JIESHCTBUSAMH Ha IPUMEPAX TUIOTe3 AJisi 00bICHEHUS U3BECTHBIX (PAKTOB U
AKCIEPUMEHTATBHON MPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pab0TKH TEOPETUUECKUX MOJICJICH MPOIIECCOB UM SIBICHUM

. dopMupoBaHUE YMEHUI BOCTIPUHUMATS, TIepepabaThIiBaTh U NPEIbIBIATH HHGOPMAIIUIO B CIIOBECHOW, 00pa3HOIl, CHMBOJIUYECKOM
dhopmax, aHaTM3UPOBATH U MepepadaThIBATh MOJYYEHHYI0 HH(POPMAIUIO B COOTBETCTBUU C TTOCTABJICHHBIMU 33/1a4aMU, BBIJEISATh
OCHOBHOE COJIEPKAHHUE IPOUYUTAHHOIO TEKCTA, HAXOJUTh B HEM OTBETHI HA IMOCTABJIEHHBIE BOIIPOCHI U U3J1araTh €ro

npeomemmuule pe3ynbmamaol:

1. [To3znaBarenwvHas chepa:

. JlatoT ornpeeneHus: M3y4eHHBIX MOHATUN: BEIIECTBO (XMMUYECKUH 2JIEMEHT, aTOM, HOH, MOJIEKYJla, KpUCTaJUIMYecKas pelieTka,
BEIIECTBO, MPOCTHIC M CJIOKHBIEC BEIIECTBA, XUMUYECKas POpMyIia, OTHOCUTEIbHASI aTOMHAsI Macca, OTHOCUTEIbHASI MOJIEKYJIIpHAs Macca,
BaJICHTHOCTb, OKCUJIbI, KUCJIOTBI, OCHOBaHUS, COJIH, aM(POTEPHOCTh, HHAUKATOP, IEPUOINIECKUN 3aKOH, IEPHOUIEcKasi CUCTEMA,
nepuoanyuecKas TadauIa, H30TOMbI, XUMUYECKas CBA3b, AIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKUCIIEHUS, SJICKTPOJINT ); XUMUUYECKas
peakuus (XMMHYECKOe ypaBHEHUE, TCHETUYECKAas CBSI3b, OKMCIICHUE, BOCCTAHOBJICHHUE, SJICKTPOIUTHYECKAs TUCCOIUAINS, CKOPOCTh
XUMHYECKOU peaKinn)

. OnuCHIBaIOT IEMOHCTPAIIOHHBIE U CAMOCTOSITEIBHO MTPOBEACHHBIE IKCIIEPUMEHTBHI, UCTIONIB3YSI UL ATOTO €CTECTBEHHBIN (PYCCKHH,
POJIHO¥) S3BIK U SI3BIK XUMUHU

. ONHCHIBAIOT U Pa3JINYAI0T U3yICHHBIC KJIACChI HEOPTAaHMYECKUX COCTUHECHUH, IPOCTHIC M CII0KHBIC BEIIECTBA, XUMUYECKUE PEAKITHH
. KnaccuuuupyroT nzydeHHble 00BEKTHI U SIBICHUS

. HabnromaroT 1eMOHCTPHpYEMBbIE M CAMOCTOSITEIILHO TIPOBOJAMMBIC OIBITHI, XHMUYECKUE PEAKIIHH, IIPOTEKAIOIINE B IPUPOJIC U B
ObITY

. JlenaroT BBIBOJIBI U YMO3AKIIIOUCHHS U3 HAOJIOICHHUN, N3YYCHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, IIPOTHO3UPYIOT CBOMCTBA

HCU3YUYCHHBIX BCHICCTB 110 aHAJIOT'UH CO CBOMCTBAMU HU3Yy4YCHHBIX



. CTpyKTYpupYIOT U3y4eHHBIH MaTepHall U XUMUUYECKYIO HH(OPMAIINIO, TOTYUYEHHYIO U3 JPYTUX UCTOYHUKOB

. MonenupyroT CTpO€HHE aTOMOB JIEMEHTOB MIEPBOTO - TPETHETO MEPUOAOB (B paMKax U3y4EHHBIX MOJIO)KEHUH TeOpUHu .
Pesepdopna), crpoeHne npocTeiimux MOIeKy

2. [lenHOCTHO-OpUEHTHPOBaHHAS cepa:

. AHaIM3UPYIOT U OLIEHUBAIOT MOCIEICTBUS JJIsl OKPYXKAIOIIeH cpeibl OBITOBON M MPOU3BOJCTBEHHOM JIEATEIILHOCTH YEJIOBEKa,

CBSI3aHHOM C TIepepabOTKON BEIIECTB
3. Tpynosas cdepa:

. [IpoBOAAT XUMUUECKUN SKCIEPUMEHT

4. Cdepa Oe30macHOCTH KU3HECATEILHOCTH

. Oka3bIBalOT NEPBYIO MMOMOIIb MTPU OTPABJICHUSIX, OKOTAX U IPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJaOOPaTOPHBIM
000pyI0BaHHEM

MeToabl 1 IpueMbl 00y4eHH s

. OOBICHUTENBHO-UIUTIOCTPATUBHBIA METO]T 00y4EHHUS;

. CamocrosTensHas paboTa ¢ 2JIEKTPOHHBIM Y4eOHBIM TTOCOOUEM;
. ITonckoBBIN METO/I;

. [IpoekTHbII METO

. Hrposoii meton

. Metoz npo6ieMHOro 00y4eHNUS;

. Ananns;

. Huckyccus;

. JInamoruyecKkuii METOo/I;

. [TpakTudeckas AesITEILHOCTb;

. I'pynmoBas camocTtosiTensHas pabota B cucteme Internet;

. [IpoexTupoBaHnue;

. CMBICIIOBOE UTEHUE TEKCTA.

DopMbI KOHTPOJISI:

. TectupoBanue;

. YCTHBIN KOHTPOJIb;
. CaMOKOHTpOJIb;



° BBIITOJIHCHHBIC 3a/1aHUA B pa6oqeﬁ TCTPAau,

. pe3yIbTaThl JIJAOOPATOPHBIX PadoOT;
. BBITOJIHEHHBIE TTPOCKTHI.
. pelIeHre MPOEKTHBIX 3a7a4

ConepxkaHne KOHTPOJIA:

. 3HAHHE TTOHSTHS, TEPMUHBI,
. YMEHHE CaMOCTOSITEIbHO OTOMpaTh MaTepuall, aHaJU3UPOBATh IEATEILHOCTh YEJIOBEKA, BHICKA3bIBATh CBOU CYXKIEHUS, CTPOUTD
YMO3aKJIIOYEHUSI.

. YMEHHE UCTI0Ib30BaTh MOTyYEHHbIC 3HAHUS Ha MPAKTHKE.

LleHHOCTHBIE OPUEHTHPBI COIEPKAHNSA YUeOHOro nmpeaMeTa XuMHs
I{eHHOCTHBIE OPHUEHTUPBI Kypca XUMHUHU B OCHOBHOM IIKOJIE ONPEACNSIIOTCS CHelnu(PuKold XUuMHUM Kak Haykd. [IoHSITHE «IIEHHOCTH»

BKJIFOYAET €IMHCTBO OOBEKTUBHOTO (CaM OOBEKT) U CYOBEKTUBHOI'O (OTHOIIEHHE CYOBEKTa K OOBEKTY), IOATOMY B KaueCTBE I[€HHOCTHBIX
OPUEHTUPOB XUMHUYECKOTO 00pa30BaHUs BBICTYMAIOT OOBEKTHI, U3y4aeMble B Kypce€ XUMHUHU, K KOTOPOMY y oOydarommxcs GpopMupyercs
LEHHOCTHOE OTHouleHue. [Ipu 3ToM BeAyliylo pojb Urpal0T MO3HABATEIbHbIE IIEHHOCTH, TaK KaK JaHHBIA Y4eOHBIN MpeaIMeT BXOAUT B
rpynny npeIMeToB MO3HABATEIbHOIO IMKJIA, TJIABHAS 11€JIb KOTOPBIX 3aKJIF0UAETCS B U3YUEHUH PUPOIBIL.

OcHoBY mno3HABaTeJbHBIX IEHHOCTEN COCTABJSAIOT HAay4yHbIE 3HAHUS, HAyYHbIE METOJbI MO3HAHMS, a IEHHOCTHBIE OpPUEHTAIUH,
bopmupyembie y 00yJaroIIuXcs B MPOIECCe U3YUEHUS XUMUH, TTPOSBIISIOTCS
B IIPU3HAHUU LIEHHOCTU HAYYHOI'0 3HAHUSI, €T0 MPAKTUYECKONW 3HAUMMOCTH, JOCTOBEPHOCTH;
B [IEHHOCTH XUMUYECKUX METO/IOB UCCIIEI0OBAHUS KUBON U HEKUBOW TIPUPO/IBI;
B MIOHUMaHUU CII0KHOCTH M MPOTUBOPEYUBOCTU CaMOT0 Mpoliecca MO3HaHUsI KaK U3BEYHOro cTpeMieHus K Mcrune.

B kavecTBe 00beKTOB LIEHHOCTEH TPyAa U ObITA BBHICTYNAIOT TBOpYECKas CO3UAATENbHAS ACITEIHHOCTD, 3J0POBbI 00pa3 *KU3HH, a
[IEHHOCTHbIE OPUEHTAIIMH COJEPXKAHUS Kypca XUMUU MOTYT pacCMaTpUBaThCs Kak (popMUpoBaHUE:
YBaXKUTEJIbHOTO OTHOIICHUSI K CO3UIATEIbHOM, TBOPUECKOM e TENbHOCTH;
MOHUMaHUSI HEOOXOTUMOCTH 37I0POBOTO 00pa3a KU3HU;
noTpeOHOCTH B 6€3yCIOBHOM BBITIOJHEHHUH MTPABHII 0€30MIaCHOTO UCTIOIb30BAHMS BEIIECTB B TOBCEIHEBHOM KU3HU;
CO3HATENILHOTO BbIOOpa Oynyiiel mpodecCuOoHaIbHOM NesTENbHOCTH.

Kypc xumuun obnagaer BO3MOXHOCTAMU AJisi GOPMHMPOBAHUSI KOMMYHUKATHBHBIX LIEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIOT
mpolecc oOIIeHUs, TPaMOTHAs PeUb, a IIEHHOCTHBIE OPUEHTAIINH HAMPABICHBI HA BOCTIUTAHHE Y YUAIIUXCS:
MPaBUIILHOT'O UCIIOJIb30BAHUS XUMUYECKOW TEPMUHOJIOTUU U CUMBOJIUKH;



NOoTpeOHOCTH BECTH JUAJIOT, BHICIYIIMBATh MHEHUE ONIIOHEHTA, y4aCTBOBATh B AUCKYCCHH;

CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U apT'YMEHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHMUSI.

VY4eOHblli npeamer «XUMHUS», B COJAEPKaHUM KOTOPOrO BEIYIIUM KOMIIOHEHTOM SBJSIOTCS HAy4yHble 3HAHMS W Hay4YHbIE METOJbI
MO3HAHUS, MO3BOJSIET HE TOJBKO (OPMUPOBATH Yy YYAIIUXCS IIENIOCTHYIO KapTUHY MHpa, HO U NPOOYXKIaTh Y HUX IMOIHOHAJIBLHO-
LHEHHOCTHOE OTHOLIEHHMe K H3y4aeMOMYy MaTepuaiy, CO3[aBaTh YCIOBUSA JUIsl (POPMUPOBAHMS CHCTEMbl LEHHOCTEW, OINpEeIIsroei
TOTOBHOCTb: BBIOMPATH ONpPENEICHHYIO HAIllPaBIEHHOCTh JIEHCTBUI; NEHCTBOBAThH OINPENEICHHBIM 00pa3oM; OLICHUBATh CBOM JCUCTBUS U
NEICTBUS APYTUX JIFOJIeN MO ONpeIeJICHHBIM LIEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM PE3YJIbTaTOM I103HABATEJIBHOIO OTHOIIEHHUSI K MHUPY B KYJbTYpE SIBISIETCS YCTAaHOBJIEHHE CMBIC/IAa U 3HAYEHUS COAEpPKaHUs
00BEKTOB U SIBJICHHI MpUpoabl. Takum o0pa3oM, Mo3HaBaTeabHas (PYHKIMS Y4EOHOTO MpeaMeTa «XUMUs» 3aKI04YaeTCs B CIOCOOHOCTH
€ro CoJiepKaHns KOHLEHTPUPOBATh B c€0€ KaK 3HAHUS O BEUIECTBAX U XMMHUECKHUX SIBJICHUSAX, TAK U MO3HABATE/IbHbIE IEHHOCTH
OTHOUIEHUS K. XMMHUYECKUMM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJbTYpbl Y€JIOBEKa HapsAy C APYrMMU €CT€CTBEHHOHAyYHBIMU
3HAHWSIMHM, €IAMHOM pa3BUBAIOLIECICS CHUCTEME; OKpPYXKAIOIMIEMY MHPY KaK MHPY BEUIECTB U MPOUCXOMASIIMX C HHUMH SIBJICHHI;
MO3HABATEILHOM JESATEIBHOCTH (KaK TEOPETUUECKOM, TaK U AKCIIEPUMEHTAIBHOMN ) KaK HCTOUHUKY 3HAHUM;

MOHUMaHUs: 00BEKTUBHOCTU U JOCTOBEPHOCTH 3HAHUU O BEIIECTBAX W MPOUCXOISAIIMX C HUMU SIBIICHUSAX; CJIOKHOCTH M O€CKOHEYHOCTHU
mpoliecca Mo3HaHusl (Ha MpUMepe UCTOPUU XMMHUYECKUX OTKPBITHI); JEHCTBHS 3aKOHOB MPUPOABI U HEOOXOIMMOCTH UX Y4eTa BO BCEX
chepax AESATENLHOCTH YE€JIOBEKa; 3HAYEHUS XUMHYECKUX 3HAHWM ISl pelIeHHs r00albHbIX MpoOJeM ueaoBeuecTBa (PHEPreTU4ecK oM,
CBIPBEBOM, MPOJIOBOJIBCTBEHHON, 3/I0POBbsI U JIOJIFOJIETUSI YEJIOBEKA, TEXHOJOTMYECKUX aBapHil, riI00anbHOM AKOJIOTHHU U JIp.); BaXKHOCTH
HAyYHBIX METOJIOB NTO3HAHUs (HAOI0IeHNUs, MOJICIMPOBAHUS, IKCIIEPUMEHTA U JIP.) MUPA BEILIECTB U PEaKIUil.

Pactmmpenne cdep genoBeueckoil 1eATeTPHOCTH B COBPEMEHHOM COLIMYME HEM30€KHO BIIEUET 32 c000i HE0OX0AUMMOCTh POPMHUPOBAHHS Y
yyalmxcs KyJabTypbl Tpyla W OblTa TpU M3YyYEHUU JIOOOro ydyeOHOro mpeameTa, KOTOpPOe HEBO3MOXKHO 03 BKIHOYECHHUS
COOTBETCTBYHOIIMX LIEHHOCTEH Tpy/Aa U ObITA B COJiepKaHNe yueOHOro npeameTa « XuMHUs»:

OTHOIIICHUS K. TPYIOBOHM NEATEIHLHOCTH KAaK €CTECTBEHHOW (DM3MYECKOW W HMHTEIUICKTYallbHOM MOTPEeOHOCTH; TPYAY KaK TBOPYECKOM
JeSTEIIbHOCTH, MO3BOJSIIOUICH TMPUMEHSATh 3HAaHWSA Ha MPAKTUKE; IOHMMAaHHUS HEOOXOIMMOCTH: YYeTa OTKPBITBIX M M3yYEHHBIX
3aKOHOMEPHOCTEH, CBEICHUI O BEIIEeCTBAX M HMX NPEBPAIICHUSX B TPYAOBOM JEATENBHOCTH; IOJHOW peanu3aluuu (U3NYECKHX U
YMCTBEHHBIX BO3MOXXHOCTEH, 3HAaHUH, YMEHUMN, CIOCOOHOCTEN MPH BBHITIOJIHEHUH KOHKPETHOTO BUJIA TPYJIOBOU JIEATEILHOCTH; COXpAaHEHUS
¥ TIOJIICP KaHUsI COOCTBEHHOTO 3/I0POBBS U 3[I0POBBSI OKPYKAIOIUX, B TOM YUCIIE MMUTAHHS C YIETOM COCTaBa M YHEPTETUIECKON [IEHHOCTH
MUIIM; COOJII0/IEHUS TIPaBUJI 0€30MaCHOTO MCIIOJIb30BaHUS BEIIECTB (JIEKAPCTBEHHBIX MPENapaToB, CPEACTB OBITOBOW XMMUHU, TIECTUIIUIOB,
roprYe-CMa30YHbIX MaTE€pPHAJIOB U JIp.) B MOBCEIHEBHOM KU3HU; OCO3HAHUS AOCTUKEHHS JINYHOTO yCIleXa B TPYAOBOM JESITEIBHOCTH 3a
cdyeT COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBMM C COLMAJbHBIMHM CTaHIApTaMH M MOCIEAYIOIIUM COIHAIbHBIM OJ00pEeHuEM
JOCTUKEHUN HAYKH XUMUU U XUMHUYECKOT0 TPOM3BOJICTBA I PA3BUTHSI COBPEMEHHOT0 00IIEeCTBA.



OneIT 3MOLMOHAIBHO-IIEHHOCTHBIX OTHOIIEHHWH, KOTOPBIM YydYalllMecs IOJydaroT IPH M3YYEHHHM Kypca XMMHHM B OCHOBHOM IIKOJE,
CIOCOOCTBYET BHICTPAUBAHUIO MU CBOEH KM3HEHHOW MO3UIINH.

Coneprxanue yueOHOro ImpeaMeTa BKIF0YaeT COBOKYITHOCTh HPABCTBEHHBIX LIEHHOCTE!

OTHOILICHHUS K:

e cebe (oco3HaHME COOCTBEHHOTO JIOCTOMHCTBA, YyBCTBO OOIIECTBEHHOTO I0JITa, TUCIUILTUHUPOBAHHOCTD, YECTHOCTD U IPAaBINUBOCTD,
IPOCTOTa U CKPOMHOCTb, HETEPIIUMOCTh K HECIIPaBEAJIMBOCTH, IPU3HAHUE HEOOXOJUMOCTH CaMOCOBEPILIEHCTBOBAHMUS);

® JpyrMM JIOAAM (TYMaHHM3M, B3aMHOE YBa)K€HHUE MEXIy JIOJbMHU, TOBapHIlEcKas B3aUMOINOMOIIL MU TpeOOBATEIbHOCTD,
KOJJIGKTUBHU3M, 3a00Ta O IPYTUX JIOAAX, aKTUBHOE pearupoBaHHe Ha COOBITUS (penepaabHOro, periOHAIbHOTO, MYHHUIIUIIAIBLHOTO
YpOBHEH, BHITIOJTHEHUE OOIIECTBEHHBIX MOPYUCHHM );

e cBOoeMy Tpyay (A0OPOCOBECTHOE, OTBETCTBEHHOE MCIOJHEHUE CBOMX TPYAOBBIX M y4EOHBIX 00sS3aHHOCTEH, Pa3BUTHE TBOPUECKHUX
HayaJl B TPYZOBOM JAEATENBHOCTH, IPU3HAHUE BaXKHOCTH CBOETO TPY/1a U PE3YJIbTATOB TPYAA APYIUX JOAEH);

e qnpupoae (OepexkHOe OTHOLIEHME K €€ OOorarcTBy, HETEPNMMOCTb K HApyLIICHHSIM OHKOJIOIMYECKUX HOPM M TpeOOoBaHUM,
HKOJIOTMYECKH IPAMOTHOE OTHOLIEHHE K COXpaHEHHUIO Tuapocdepsl, aTMocepbl, MOUBbl, OHOChEphl, YETOBEUECKOr0 OpraHU3Ma;
OLIEHKa JIeMCTBUS BOIPEKU 3aKOHAM MPHUPOJIbI, TPUBOASIIAS K BOSHUKHOBEHHIO II100aJIbHBIX TPO0IIEM);

® TIOHUMaHU HEOOXOJUMOCTH:

® YBAXHUTEIBHOTO OTHOLIEHUS K JOCTUKEHUSM OTEYECTBEHHOM HAayKH, HCCIEIOBATENbCKOW NEATEIbHOCTH POCCUHCKHUX YUEHBIX
XUMUKOB (MATPUOTUYECKHUE UYBCTBA).

OO6pa3oBaHue MnpeacTaBieHuid, JOpMUPOBaHKE MOHITUM B 00YyY€HUHU XMMHH MIPOUCXOJUT B MpOIlecCeé KOMMYHUKALIMK C MCTOJIb30BaHU €M
HE TOJBKO €CTECTBEHHOTO S3bIKa, HO U XMMHUYECKUX 3HAKOB, (DOPMYJ, ypaBHEHUI XMMHUYECKUX peaklnii, 0003HAYAIONINX 3TH BEIIECTBA U
SBJICHUS, T. €. XUMUYECKOTO0 sA3bIKa. Takum o0pa3oM, yueOHbIH npeaMeT K XUMHSI>> uMeeT OOJbIINe BO3MOKHOCTHU JUIsl (GOPMHUPOBAHUS Y
y4dalmxcsi KOMMYHUKATHBHBIX ICHHOCTEI:
HEraTMBHOI'O OTHOLICHUS K:

® HapyIIEHUIO HOPM SI3bIKA (€CTECTBEHHOTO M XUMHUYECKOT0) B pa3HBIX HCTOUYHUKAX HHPOpManuu (ureparypa, CMU, UnaTteprer);
3aCOPEHUIO PEYH;
MOHMMaHUsI HEOOXOIMMOCTH:
IIPUHATHS Pa3INYHBIX CPEIACTB U IPUEMOB KOMMYHHUKALINH;
MOJIy4eHUs UH(POPMAIMK U3 Pa3InYHBIX UICTOYHUKOB;
apryMEHTHPOBAHHOMN, KPUTHYECKOH OIEHKH MH(POPMAIINH, TIOTYICHHOW U3 Pa3TMYHBIX HCTOYHUKOB;
COOOIIeHNs TOYHOU U IOCTOBEPHOI MH(pOpMaLIny;



® SICHOCTH, JOCTYITHOCTH, JIOTUYHOCTH B 3aBUCUMOCTH OT LIE€JIH, OJTHOTHI UM KPATKOCTU U3JI0XKEHHsI HHPOPMALIUH;
® CTpEeMJICHUS MOHITH CMBICT OOPAIIEHHOM K Ye0BeKy peuH (YCTHOM U MUChMEHHO);

® BCACHUA OHAJIOra IJIA BBIABJIICHHSA PA3HBIX TOUCK 3PCHHA Ha PACCMATPUBACMYIO I/IH(i)OpMaIII/IIO, BBIPAKCHUA JIMYHBIX OLCHOK H

CYXXJIEHUH, IPUHSTUS BBIBOJIA, KOTOPBIA (HOPMUPYETCS B MPOIIECCE KOMMYHUKAIINH.

Jns  (gopmMupoBaHHs JYyXOBHOM JIMYHOCTH TIPEXkKIE BCEro HEOOXOIMMO pPa3BUBAThH
JEHUCTBUTEIBHOCTH, TBOPYECTBO U COTBOPUECTBO IPU BOCHPUSATUU ICTETUUECKUX SIBJIEHUN, KOTOPBIMU B KYpPC€ XMMHUHU MOT'YT CIYKUTh:
npupoaa (MHUHepasbl); HM3AENUs, M3rOTABIMBA€Mble YEJIOBEKOM U3 PA3JIMUHBIX BEUIECTB W MaTepuasnoB (IOBETUpPHbIE YKpalleHHUS,
MaMSATHUKH apXUTEKTYPHI U T. 11.). XUMUS MO3BOJISIET Takxke (JOpMUPOBATh NOTPEOHOCTh: YEJIOBEKA B KPacoTe U JeSTEIbHOCTH MO 3aKOHAM
KpacoThl, T. €.; 3CTETUYECKHE I[IEHHOCTH; IO3UTUBHOE YYBCTBEHHO-IIEHHOCTHOE OTHOIIEHHE K. OKpyXarouemy Mupy (Kpacora,
COBEPLIECHCTBO M FapMOHHUS OKPY’KaIOIIeH MpUpOJbl U KOCMOCA B LIEJIOM); MPUPOJHOMY MHUPY BELIECTB U UX MPEBpPAUICHUI HE TOJBKO C
TOYKHM 3pEHUs] NOTPeOUTENs, a KaKk K MCTOYHUKY IMPEKPACHOTO, TapMOHUYHOI'O, KPACHBOIO, MOJUYMUHSIONIErOCs 3aKOHOMEPHOCTSIM,
MPOMOPLHUOHANBHOTO (Ha IPUMEpPE B3aMMOCBSI3M CTPOEHUSI U CBOMCTB aTOMOB M BEUIECTB); BBIIIOJIHEHUIO Y4E€OHBIX 3a/1a4 Kak K Mpolieccy,
JIOCTaBJISIOIEMY ICTETUYECKOE YIOBOJIBCTBUE (KPAaCUBOE, U3SIIIHOE PEIICHHUE WM JOKAa3aTelIbCTBO, IPOCTOTA, B OCHOBE KOTOPOM JIEKUT

rapMOHUS);

Temamuueckoe niaanupoearnue no xumuu, 8 Knacce,

(2 uaca ¢ neoenro, 6ce2o 68 uacoe)
YMK O.C. I'abpuenana

OCTCTHNYCCKOC OTHOIICHHUC

YCJIOBCKAa K

Ne | HammeHoBaHMe TeMBbI Bcero N3 nux
n/n 4acoB
IIpakTuyeckue padoThl KonTpoJbh YPOKHU
ble padoThI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsbl obpatieHus ¢ 1abopaTOpHBEIM 000pyJOBaHHEM H 4
HaOIIOZICHHE 3a TOPSIIEi CBEYOH.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUYECKUX 3JIEMEHTOB
3. | Tema 3. 5 5
[IpocTeie BemecTBa
4. | Tema 4. 16 Ne3. Ananu3 no4BbI U BOABI. K.p. Ne2 13




CoeanHEeHUs] XUMHUYECKHUX Ned. [TpurotoBieHue pacTBOpa caxapa ¢ 3aJJaHHOH MacCOBOM J0JeH

JJIEMEHTOB PacTBOPEHHOTO BEIIECTBA.

5. | Tema 5. 12 No5. TIpyu3Haku XUMHYECKUX PEAKIHA. K.p. Ne3 10
W3menenwus, mpoucxoasiue ¢
BEIIECTBAMHU.

6. Tema 6. 22 Ne6.CBoiicTBa KMCIOT, OCHOBaHMI, OKCHUIOB U COJICH. Hrorosasn 19
PactBopenue. PactBopbl. CBoiicTBa Neo7. PelieHue sKcriepUMEHTANIBHBIX 3a/1a4. K.p. Ne4

PacTBOPOB AJIEKTPOJIUTOB.

HUroro: 68 6 4 58

Copnepsxkanue 0CHOBHOIO 00111ero 00pa3oBaHMs 110 XUMHUH
OCHOBHOE COILEPXAHHUE Ha cmyneHu OCHO8HO2O 061/14620 06pa306aHu}1

8 knacc

Tema 1. BBegenue B xumuio (6 4)
XHUMHS — YacCTh €CTECTBO3HAHUA.
[Ipenmet xumuun. Bemecrtna.
[IpeBpanieHus BemecTB. Pojib XUMUHU B )KM3HU YEJIOBEKA.
Kpartkuit ouepk uCTOpUN pa3BUTHSA XUMUHU.
[lepuoanueckas cuctema xumudeckux annemeHToB J[. M. MenaeneeBa. 3HaKu XMMUYECKUX 3JIEMEHTOB.
Xumunueckue Gopmyibl. OTHOCUTENBHAS AaTOMHAS U MOJIEKYJISIpHAsI MaCCHhI.
Pacuérnbie 3agauu. 1. HaxoxneHue OTHOCHTENBHOM MOJEKYISPHOM Macchl BEIIECTBA IO €ro XUMHUYeckoi Qopmyne. 2.

Brruucnenue MmaccoBou JOJIM XUMHUYCCKOI'O 3JICMCHTA B BCIICCTBC 110 €TI0 cpopMyne.



IIpakTuyeckass padora Ne 1

[TpaBuna TexHuku 0€30MacHOCTH MpU paboTe B XUMHUECKOM KaOuHete. JlabopatopHoe 06opyaoBaHue U 0OpaIieHue ¢ HUM.

IIpakTuyeckass padora Ne 2

HabGmroenue 3a ropsiieit cBe4oil.

HD@JIM@THBIG PE3YIbTATHL O6V‘I€HI/I$I

VYyamuiicst JOJKEH ymems:

UCIIOJIb30BATh [IPU XapaKTEPUCTUKE BEIIECTB MOHITUS: «QTOM», «MOJIEKYJIa», «XUMUYECKHH 2JIEMEHT», «XUMHUYECKHUI 3HAK, U CUM-
BOJI», «BEUIECTBO», «IPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBOY», «CBOMCTBA BEILECTB», «XMMUYECKUE SBICHUSY, «(DU3HMUECKUE
SIBJICHUS, «KO3(PPUIMEHTBI», «UHACKCBI», «OTHOCUTEIbHAs aTOMHAsi Macca», «OTHOCUTEIbHAs MOJIEKYJSIpHAs Maccay, «MaccoBas
J0JIS DIIEMEHTAY;

3HATh: MPEAMETHl M3YYEHUs €CTECTBEHHOHAYYHBIX JMCLMIUIMH, B TOM 4YHCJIE€ XMMHMM; XMMHYECKHUE CHMBOJIbI, UX HA3BaHUS U
IPOU3HOLICHHUE;

KJIacCU()ULIMPOBATh BEIIECTBA 10 COCTABY HA MPOCTHIE U CIIOKHBIE;

pa3ianyath: TENa U BEIECTBA; XMMUYECKUI 3JIEMEHT U IPOCTOE BEIIECTBO;

OTKCHIBAaTh: (DOPMBI CYIIECTBOBAHMUS XUMHUYECKUX AJIEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTHIE BELIECTBA, CIIOKHBIE BELIECTBA); Tab-
mnunyto ¢opmy Ilepuoanueckoid cuUCTEMbl XMMHYECKUX JJIEMEHTOB; MoOJokeHHe aneMmeHta B Tabmuue J[. WM. Menneneesa,
UCTIOJNB3YA MOHATHUS «IIEPHO», «TPYIIay, «IJaBHas MOATPYIIay, «T000YHas MOATPYIINAY; CBOWCTBA BEUIECTB (TBEPABIX, KHUAKHX,
ra3000pa3HbIX);

OOBSACHATH CYIIHOCTh XUMUYECKUX SIBJICHUH (C TOUKU 3pEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHSI) U UX MPUHUIUIIUAIBHOE OTJIMYUE OT
(bu3nYecKuX SBICHUNL;

XapaKTepU30BaTh: OCHOBHBIE METOJIbl U3Y4YE€HHUsI €CTECTBEHHBIX JAUCUUIUINH (HAOII0EHHE, SIKCIIEPUMEHT, MOJICIMPOBAHNKE); Bellle-
CTBO IO €ro XUMHYEcCKol ¢opMylie COIJIaCHO IUIAHY: KauyeCTBEHHbIM COCTaB, THUI BelecTBa (IIPOCTOE WM CII0KHOE),
KOJIMYECTBEHHBIN COCTaB, OTHOCUTENIbHAS MOJEKYJIIpHAs Macca, COOTHOLIEHHWE MacC 3JEMEHTOB B BELIECTBE, MAcCCOBBIE JOJH
DJIEMEHTOB B BEUIECTBE (M1 CIOXKHBIX BEILECTB); POJIb XUMUHU (TIOJIOKUTENIBHYI0 M OTPULATEIbHYIO) B JKU3HU YEJIOBEKA,
apryMEHTHPOBATh CBOE OTHOIICHHE K 3TOM MpoliIeMe;

BBIUNCIISITh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO MAcCy BEIIECTBA U MACCOBYIO JIOJIFO XMMHUYECKOTO JIEMEHTA B COEIMHEHUSX;
IPOBOANTH HAOIIOJEHUS CBOMCTB BEIIECTB U SIBICHUI, TPOUCXOISALIUX C BELLECTBAMM;

co0ur0/1aTh MpaBUiIa TEXHUKH 0€30MMacHOCTH IPU MPOBEACHUN HAOII0ACeHUN U TaOOPaTOPHBIX OMBITOB.



MCTaHDeI[MeTHBIe PE3VYIBTAThI O6V‘I€HI/I$I

Yyamuncs 10/mKEH ymems:

OTIPENIENATh POOJIEMBI, T. €. YCTAaHABJINBATH HECOOTBETCTBUE MEXKTY KEIAEMBIM U ICHCTBUTEILHBIM;

COCTABJIATh CJIOKHBIH IJIaH TEKCTa;

BJIa/I€Th TAKMM BHJIOM U3JIOKEHHSI TEKCTa, KaK IOBECTBOBAHMUE;

0]l PYKOBOJICTBOM YUYHUTEJS IPOBOJUTH HEMOCPEICTBEHHOE HAOIIOACHHUE;

0] PYKOBOJICTBOM yUHUTENSI OPOPMIISATH OTUET, BKIIOYAIOIINNA ONMCAaHNE HAOOICHHS, €T0 Pe3yIbTaTOB, BHIBOAOB;

MCIOJIb30BaTh TAKON BU MBICIEHHOTO (MACaTbHOT0) MOJCIMPOBAHHMSI, KaK 3HAKOBOE MOJICTHPOBAHNE (HA IPUMEPE 3HAKOB XUMHUUE-
CKHUX 3JIEMEHTOB, XMMUYECKUX (HopMyI);

MCTIOJIh30BaTh TAKOW BHJI MATEPUAIBHOTO (TIPEAMETHOTO) MOJICINPOBAHMS, KaK (PU3NYECKOe MOACITUPOBaHHE (Ha PUMEPE MOJIEIH-
pOBaHMS aTOMOB U MOJIEKY);

MOJy4YaTh XUMHUYECKYI0 HHPOPMALIUIO U3 Pa3IMYHbIX HCTOUHUKOB;

OIpesIeNATh OOBEKT U aCleKT aHaJIu3a U CUHTE3a;

OTIpPENIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACTICKTOM aHAJIN3a U CHHTE3a;

OCYIIECTBIIATH KAYECTBEHHOE M KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB 00BEKTa;

OIPENIeNIATh OTHOIIEHUSI O0OBEKTA C APYTUMHU O0BEKTAMU;

OIpEeJIeNIATh CYIECTBEHHbIE PU3HAKU O0BEKTA.

Tema 2. ATOMBI XMMHY€ECKHX 3JIeMEHTOB (7 u)
OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMOB.
CocTtaB aTOMHBIX sifiep: MPOTOHBI U HEHTpoHBI. OTHOCHUTENIbHAS aTOMHAs Macca. B3anMMOCBS3b MOHATHH «IIPOTOH», «HEHTPOHY,

«OTHOCHUTCIIbHAs aTOMHaA Maccay».

CtpoeHue 31eKTPOHHBIX 000JIOUEK.
M3meHeHne uuciaa HEUTPOHOB B siApe aroma - oOpa3oBaHue H30TONOB. COBpEMEHHOE OIpeNesIeHUE IMOHATUS «XUMHUYECKHUM

asieMeHT». M30Tomnbl Kak Pa3HOBUAHOCTH aTOMOB OJHOI'O XMMHUYCCKOI'O 3JICMCHTA.

OnekTponbl. CTpoeHHE SIEKTPOHHBIX O0O0JIOYEK aTOMOB XHUMHUYECKHX 3JeMeHTOB Nel-20 mepuoamdeckoi cuctembr J[. U.

MenpeneeBa. [ToHsiTHE O 3aBEpIIICHHOM U HE3aBEPIICHHOM 3JICKTPOHHOM CJIO€ (FHEPTETUUECKOM YPOBHE).



[leprognueckas cucremMa xumudeckux snemeHToB JI. M. MenneneeBa U cTpoeHHE aTOMOB: (PU3MYECKUN CMBICI MOPSAKOBOTO
HOMEpA dJIEMEHTa, HOMEpa rPyMIlbl, HOMEpa MepUoa.

N3meHenune yncna 31eKTPOHOB Ha BHEUTHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JIeMEHTa - 00pa3oBaHue MOJIOKHUTEIbHbBIX
U OTpUIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB MU HEMeTauioB. [IpHYMHBI W3MEHEHHs METaUIMYECKUX |
HEMETAJUIMYECKUX CBOMCTB B IIEPUOJAX U TPYIIIAX.

O6pa3zoBanne OuHApHBIX coequHennil. [lonaTue 06 noHHOM cBsA3U. CxeMbl 00pa30BaHUSI HOHHOM CBSI3H.

B3auMopneiicTBre aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB MEXKIY CO00i - o0pa3oBaHUE JABYXaTOMHBIX MOJIEKYN MPOCTHIX
BelecTB. KoBaneHTHas HEMOIspHAs XUMUYECKas CBA3b.

DIIEKTPOHHBIE U CTPYKTYpPHBIE (hOPMYIIBI.

B3auMmoneiicTBre aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAIIIIOB MEKy CO00M - 0OpazoBaHue OMHAPHBIX COSAMHEHUN HEMETAIIIIOB.
DNEeKTpOOTPULIATENILHOCTD. [IOHATHE 0 KOBAJIGHTHON MOJISIPHON CBSI3HU.

B3aumoselicTBre aTOMOB XMMHUYECKHUX JIEMEHTOB-METAIIIIOB MEXKy CO00i - 00pazoBaHME METANIMYECKUX KpUCTaIoB. [loHsTHE
0 METAJUIMYECKOUN CBA3U.

JdemoncTpauuu. Moaenn aToMOB XUMUYECKHUX AJIEMEHTOB. [lepuoanyeckas cuctemMa xumMuieckux 3semeHToB /. . Menaeneesa.

[IpeameTHBIE PE3YVALTATHI 00 YUEHHUS
Yyamuncs 10/mKeH ymems:

® ICMOJIb30BaTh MPU XapPAKTEPUCTUKE ATOMOB MOHSTHUS: «IPOTOH», «HEHUTPOH», «IJIEKTPOHY», «XUMHYECKUU SJIEMEHT)», «MaccOBOE
YUCIIO», «U30TOI», «JIEKTPOHHBIA CJION», «IHEPreTUUECKUN YPOBEHDBY, «IJIEMEHTHI-METAIIbIY, «3JIEMEHTBhI-HEMETAIIBIY; IMPU
XapaKTEPUCTUKE BEIIECTB MOHITHUSI «MOHHASI CBS3bY», MOHBI», KKOBAJICHTHAS] HEMOJIAPHAS CBSI3b», «KOBAJICHTHASI MOJISIPHAS CBS3bY,
(OQIIEKTPOOTPUIIATEIILHOCTD Y, «BAJICHTHOCTDY, «METAJUIMYECKAs CBSI3bY;

® ONUCHIBATH COCTAB U CTPOCHUE ATOMOB AJIEMEHTOB C MOPSAAKOBBIMU HOMepamu 1—20 B [lepuoanyeckoil cucreme XUMUYECKUX dJie-
meHToB /I. 1. Meneneena;

® COCTaBJIATh CXEMBbI pacHpee/ICHHUS dJIEKTPOHOB IO 3JEKTPOHHBIM CJIOSM B 3JIEKTPOHHOH 000JI0YKE aTOMOB; CXEMBI 00pa30BaHUS
Pa3HBIX TUIIOB XUMHYECKOHN CBSI3U (MOHHOM, KOBAJICHTHOM, METAJLIIMUECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB (3apsI0B siA€p aTOMOB, YKCIA 3JEKTPOHOB Ha BHEIIHEM
AJIEKTPOHHOM CJIO€, YMCJIO 3alOJIHSAEMBIX 3JEKTPOHHBIX CIIOEB, PaJUyC aTOMa, 3JEKTPOOTPULIATEIBHOCTh, METALIMYECKUE U
HEMETAJTMYECKHE CBOMCTBA) B MEPHOJax U rpynmnax (rjiaBHbIX noArpynmnax) [leprnoandeckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB /.
N. MenzaeneeBa ¢ TOUKU 3peHUSI TEOPUU CTPOCHHS aTOMA;



CpaBHUBATh CBOICTBAa aTOMOB XMMHUYECKHUX 3JIEMEHTOB, HAXOASLIUXCS B OJHOM IE€pUOAe Wiu riaaBHou noarpymnmne [lepuognueckoi
cucTeMbl XxuMuueckux anemeHtoB Jl. . Mennaeneesa (3apsiioB sep aTOMOB, YUCIA 3JEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CIIOE,
YUCJIO 3alOJIHSEMBIX JJIEKTPOHHBIX CJIOEB, PaJMyC aTOMa, 3JEKTPOOTPULIATENILHOCTb, METAIIIMYECKUE W HEMETAIIMYECKUE
CBOMCTBA);

JaBaTh XapaKTEPUCTUKY XUMHUYECKHX AJIEMEHTOB MO WX MOJokeHUIo B llepuomuyeckoi cucreme xumuueckux snemeHtoB J[. U.
MeHnaeneeBa (XUMUYECKUM 3HAK, MOPSAKOBBIA HOMEp, MEpPUOA, Tpylma, MOArpYyIIa, OTHOCUTEIbHAs aTOMHas Macca, CTPOCHUE
aToMa — 3apsj sapa, YUCIO NPOTOHOB M HEUTPOHOB B sAnpe, OOLIee YUCIO AJIEKTPOHOB, PACIPEICTICHHE 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM);

OTpEACIIATh TUIl XUMHUYECKON CBSA3H O (hOpMYJie BEIleCTBa;

MPUBOJIUTH IPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH XUMUYECKOU CBSI3H;

XapaKTEepPU30BaTh MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU CBSI3M (OOMEHHBIN ), MOHHOM CBSI3U, METAJUIMUECKOMN CBA3H;
yCTaHABIIUBATh MPUUYUMHHO-CIICJICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THUI XMUMHUYECKOMN CBSI3U;

COCTaBIISATh (POPMYJIbI OMHAPHBIX COSTMHEHH 110 BAJICHTHOCTH;

HAXOJUTh BAJIEHTHOCTH 3JIEMEHTOB MO (popmysie OMHAPHOTO COETMHEHUS.

MeTtanpeIMETHBIC PE3YIbTAThI O6V‘-I€HI/IH

VYyamuiicst TOJKEeH ymems:

(bopMyIMpPOBaTh THIIOTE3Y [0 PEIICHHUIO MTPOOIIEM;

COCTABJIATH TUIAH BBIMTOJHEHUS YIeOHOM 3a7auu, pElIeHUs po0OJieM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa, BHIMTOJHEHUS MPOCKTa
COBMECTHO C YUHTEJIEM;

COCTaBIISITh TE3UCHI TEKCTA,

BJIQJICTh TAKMM BHJIOM M3JIOKEHHS TEKCTa, KaK OIMCaHUE;

WCTIOJIh30BaTh TAKOW BUJ MBICIICHHOTO (HMI€IBHOTO) MOJICIMPOBAHMS, KaK 3HAKOBOE MOJCIHPOBAHHE (HAa MPUMEPE COCTABICHHS
cxeM 00pa3oBaHUS XUMUYECKOW CBSI3N);

UCIIOJIb30BaTh TAKOW BUJI MaTEPUAIBHOTO (TIPEIMETHOT0) MOACIMPOBAHHS, KaK aHAJIOrOBOE MOJICTIMPOBAaHUE;

WCTIOJIh30BaTh TAKOH BUJ MaTePHAILHOTO (TPEIMETHOTO) MOJICIMPOBAHUS, KaK (PU3MUECKOEe MOACTUPOBaHKE (Ha IPUMEPE MOJICIICH
CTPOEHUS aTOMOB);

OIpeIesATh OOBEKTHI CPABHEHHUS M aCIIEKT CPaBHEHHSI 00BHEKTOB;

BBITIOJTHATH HETIOJIHOE OJJHOIMHEITHOE CPaBHEHUE;



® BLIIIOJHATH HCIIOJIHOC KOMIIJICKCHOC CPAaBHCHHUC,
® BbLINNOJIHATH IIOJIHOEC O}IHOHHHeﬁHOG CpaBHCHHUC.

Tema 3. IIpoctsie BemecTBa (Su)

[lonoxkeHrne MeTaiioB U HEMETAUIOB B IEPUOJMYECKOM CUCTeME XUMHUUYecKuX 3neMeHToB [[. M. MenneneeBa. Baxuelimme
MIPOCTHIE BEILIECTBA - METAJLIBI: JKEJIe30, AIFOMUHUN, KAJIBIIMI, MarHUM, HaTpui, Kanuid. O0mue Gpu3nyeckre CBOMCTBAa METaJIOB.

Baxneiimue nmpocTeie BEIecTBa - HEMETAJUIbl, 00pa30BaHHBIC aTOMaMH KHCIIOPOJIa, BOJIOPOa, a30Ta, cephl, hocdopa, yrieposa.
CrnocoOHOCTh aTOMOB XHMHYECKHUX OJJIEMEHTOB K OOpa30BaHHMIO HECKOJBKHUX TPOCTHIX BEHIECTB - aJJIOTPONUA. AJIIOTPOIHBIE
Momudukanuu kuciopona, docopa U ojoBa. MeTalulMueCKHe W HEMETAUTMYCCKHE CBOMCTBA MPOCTHIX BemiecTB. OTHOCHTEIHLHOCTH
JIEJICHUS TTPOCTHIX BEIIECTB HA METAJIJIbI M1 HEMETAILIBI.

[Tocrostaras ABoraapo. KommuectBo BemectBa. Monbs. MomsipHast Macca. ModsipHblii 00beM ra3o00pa3HbIx BemecTB. KpaTtHbie
€IMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb M KUJIOMOJb, MUJUIUMOJISIPHAS. M KUJIOMOJISIPHAsE MacChl BEIIECTBA, MUJUIUMOJISIPHBIN U
KHJIOMOJISIPHBIM 00bEMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ ucmonp30BaHWEM TOHSTHA «KOJIHMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJIAPHBIM OOBEM Ta30By», «IIOCTOSHHAS
ABorazipo».

Pacuernsblie 3amaun. 1. BeluucieHue MOJSIpHOW MacChl BELIECTB MO XMMHUYECKUM Qopmynam. 2. PacdeTsl ¢ MCHOIb30BaHUEM
MOHATUN «KOJTMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIH 00bEM Ira30B», «IIOCTOSHHAS ABOTaapO».

JemoncTpaunu. HekoTopbie METANIIbI 1 HEMETAJUTBI KOJIMYECTBOM BemiecTBa 1 Mosib. Mojienb MonsipHOTro 00bema raz000pa3HbIX
BEIIECTB.

[IpenMeTHBIC Pe3YAbTATHI 00 YICHUS
Yyanuncs 10JDKEH ymMemy.

® HCIIOJB30BAaTh IMPU XAPAKTCPUCTHUKEC BCIICCTB IOHATHUA: «METAJJIBD»), (IMIJIACTHYHOCTL», «TCIIJIOIMMPOBOAHOCTLY», «IJICKTPOIIPOBOI-
HOCTB», KHCMCTAJUIbI», «AJIJIOTPONUA», «AJJIOTPOIMHBIC BUAOU3MCHCHUS, NI MOI[I/I(I)I/IKaHI/II/I»;

® OINUCHIBAThH MOJIOKEHHUE PJIEMEHTOB-METAJVIOB U AJIEMEHTOB-HEMETaIOB B [leprnoandeckoil cucteMe XuMuueckux ssementon 1. 1.
Menneneena;

L4 KJ'IaCCI/I(l)I/II_II/IpOBaTB IMPOCTBIC BCHICCTBA HA MCTAJIJIBI 1 HCMCTAJIJIBI, 3JICMCHTBI;
¢ OIpCAcCAThb NMPUHAIJICKHOCTh HCOPIaHNMYCCKUX BCUICCTB K OAHOMY U3 U3YUYCHHBIX KJIIACCOB — MCTAJIJIBI 1 HCMCTAJIJIbI;
¢ JOKa3bIBATb OTHOCUTCIBHOCTL ACJIICHUA ITPOCTBIX BCIICCTB HA MCTAJIJIBI U HCMCTAJLJIbI;



XapaKTCpHU30BaATb 06]]11/16 (I)I/IBI/I‘{eCKI/Ie CBOMCTBA MCTAJJIOB,

yYCTaHaBJIMBATb MIPUYHUHHO-CICACTBCHHEBIC CBA3M MCXKY CTPOCHHUEM aTOMa U XUMHYECKOM CBS3BIO B IMPOCTBIX BEHICCTBAX — MCTAJI-
JJaX 1 HEMCTaJlJIaxX,

OOBSICHITH MHOTOOOpa3ne MPOCTHIX BEHIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOTIHS;
OIUCHIBATh CBOMCTBA BEIIECTB (HAa MpUMepax MPOCTHIX BEHIECTB — METAJIJIOB M HEMETAJIIOB);
co0III0IaTh paBUIIa TEXHUKH O€30MMaCHOCTH TPH MPOBEICHNUN HAOIIOICHNH 1 1a00paTOPHBIX OTBITOB;

WCII0JIb30BaTh MPU PELUICHUU PACUETHBIX 337a4 MOHITHS: «KOJIMYECTBO BEILECTBA», «MOJIbY», «IIOCTOSSHHAs ABOTaapoy, «MOJSIpHAs
Maccay, «MOJISIPHBIN 00bEM T'a30B», KHOPMAJIbHBIEC YCIOBHSY;

MPOBOJIUTH PACUETHl C HMCIIOJB30BAHMEM IOHSATHH: «KOJMYECTBO BEIIECTBA», «MOJSIPHAS Maccay, «MOJSPHBIM 0ObEM Ta30By,
«MOCTOSIHHAsT ABOTaIpoy.

MeTaHDeﬂMeTHBIG PE3VIIbTAThI O6V‘IGHI/I$I

Yyamuiicss 1OJKEH ymems:

COCTaBJISITh KOHCIICKT TEKCTA;

CaMOCTOSITEJIPHO UCTIONIL30BATh HEITOCPEICTBEHHOE HAOIIOICHNUE;

CaMOCTOSITEIHHO OPOPMIISITH OTYET, BKIFOYAIOIINI OMMCaHUE HAOIIOIEHNs, €T0 Pe3yIbTaTOB, BEIBOJIOB;
BBITNIOJIHATH MTOJTHOE KOMIIJIEKCHOE CPaBHEHHUE;

BBITIOJIHATH CPABHEHUE 10 AHAJIOTUHU

Tema 4. CoeauHeHUs] XUMMHYECKHUX JieMeHTOB (16 u)

Crenens okucnenus. OnpeneneHrne CTEIIeHN OKUCIICHUS YIEMEHTOB 110 XUMUIeCKo# (opmyne coeanaenus. CoctaBieHne GopMy

OMHApHBIX COEAMHEHUH, OOUIMI croco0 MX Ha3biBaHUS. bUHapHbBIE COeMHEHMs: OKCHJIbI, XJIOpHUabl, cyiabpuabl u ap. CocraBieHue ux
dbopmyin. IlpencraBurenu OKCHAOB: BOJA, YIVIEKHCIbIM ra3 M HeramieHas HU3BecThb. lIpeicTaBuTeNH JETy4rMX BOAOPOJHBIX COEIMHEHUA:
XJIOPOBOAOPOJ M AMMHUAK.

OcHoBaHMs, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH OCHOBaHMI B Boje. Tabnuiia pacTBOPUMOCTH THAPOKCHUIOB U COJIEH B BOJIE.

[IpencraBurenu mienoyen: TUAPOKCUIBI HATpUsl, Kaius M Kainpuus. [loHATHE O KadyecTBEHHBIX peakuusax. Munukaropel. M3meHenue
OKpaCKH MHAMKATOPOB B IIEJIOYHOM Cpelie.



Kucnotel, ux coctaB u Ha3Banus. Knaccubukanus xucior. [lpencrtaBurenu KUCIOT: cepHasi, colisiHas U a3oTHasd. M3meHeHue
OKpaCKH UHIUKATOPOB B KUCJIOTHOU cpefie.

Conm kak Npou3BOAHBIE KUCIOT M OCHOBaHMU. WX coctaB m Ha3Banus. PactBopumocTts coneil B Boae. IlpeacraBurenu comneil:
XJIOpUJ HaTpus, KapOoHaT U GocdaT KaabIusl.

AmopdHBIE U KPUCTAITHYECKHIE BELIECTBA.

MexmoneKkynspHble B3auMOACHCTBUS. THUIBI KPUCTAJIUIMUECKUX PELIETOK: WOHHAS, aTOMHAs, MOJIEKYJSpHAas U MeTaJTH4yecKas.
3aBUCUMOCTb CBOWCTB BEILIECTB OT TUIIOB KPUCTAIIMYECKUX PEILIETOK.

BemiecTBa MOJNEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa JUIsl BEIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

UYuctele BemiecTBa U cMecu. lIpuMepsl XKUAKUX, TBEPABIX U Ta3000pa3HbIX cMmeceil. CBOMCTBAa YUCTHIX BellEeCTB M cmeceil. Ux
coctaB. MaccoBasi 1 00beMHasi 10JI1 KOMIIOHEHTa cMecH. PacueTsl, CBSA3aHHBIE C UCIIOJIL30BAHUEM MOHSTHUS OIS,

Pacuérnnie 3agaun. 1. Pacuer MaccoBoil 1 00OBEMHOM J0JIEH KOMIIOHEHTOB CMECH BEILECTB. 2. BhIUMCIIEHHE MAacCOBOM IOJIH
BEILIECTBA B PAacTBOpPE 10 M3BECTHON Macce pacTBOPEHHOI'O BEIECTBA M Macce pacTBOpUTENA. 3. BpluMcIeHHE MacChl pacTBOPSIEMOIO
BEILIECTBA W PACTBOPUTENS, HEOOXOIMMBIX JUIsl MPUTOTOBJICHHSI OINpPENENIEHHOM Macchl pacTBOpa C HW3BECTHOM MaccoBOW JoJei
pPacTBOPEHHOIO BEIIECTBA.

JdemoncTpauuu. O6pasiibl OKCUAO0B, KUCIOT, OCHOBAaHUU M coyieil. Moienn KpUCTaUIMUEeCKUX PEIIETOK XJIOpUIa HaTpus, ajiMasa,
okcuaa yraepozaa (IV). CriocoOsI pa3aeneHust cMecei, JUCTHILISITNS BOJIBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIIECTB pa3HbIX KJIaccoB. 2. Paznenenue cmeceil.

IIpakTuyeckass padora Ne 3. AHanu3 MOYBBI U BOJBI.
IIpakTnueckas padora Ne 4.IIpurorosiieHre pacTBopa caxapa ¢ 3aJJaHHOW MacCOBOM JI0JI€H PACTBOPEHHOTO BEIIECTBA.

[IpenmMeTHbIE pe3yAabTaThl 00yUYEeHHUs
Yyanuncs 10JDKEH ymems.

® JHCIIOJB30BAaTh IIPH XaPAKTCPHUCTUKE BCIICCTB IMOHATHA: «CTCIICHb OKHCICHUA», «BAJICHTHOCTH», «OKCHIABD», «OCHOBAHUI,
«arejioumn», «KA4YCCTBCHHAA pPCaKOusa», «MHAUKATOP», «KUCIOTHD», «KHCIOPOACOACP)KAIMHUEC KHUCIOTHI», <<6eCKI/ICJ10pOI[HBIe
KHCJIOTBD», «KHCJIOTHas Cpe€aa», «IICJIO0YHasA cCpcaanr, ((HeﬁTpaﬂbHaﬂ cpc€aa», «IKalia pH», «COIHN», «aMOp(l)HbIC BCIICCTBA»,
CKPUCTAUIMYCCKUEC BCHICCTBA», «KPUCTAIIIMYCCKAA PCIICTKA», «MOHHAA KPHUCTAJUIMYCCKAsd PCIICTKA», KaTOMHAA KPHUCTAJINYCCKAA
PCUICTKA», «MOJICKYJIIPHAA KPUCTAJUIMYCCKAS PCIICTKA», «KMCTAJNIMYCCKAA KPUCTAIIMYCCKAA PCUICTKA), KCMCCHU)),

L KJ'IaCCI/I(l)I/IIII/IpOBaTB CJIOKHBIC HCOPraHMYCCKHUC BCHICCTBA IO COCTaBY Ha OKCHAbI, OCHOBAHHA, KHCJIIOTBI M COJIM; OCHOBAaHUII,
KHCJIOTBI U COJIM 11O paCTBOPUMOCTH B BOJC; KHUCJIOTBHI II0O OCHOBHOCTH U COACPIKAHUTIO KUCJIOPOJa,



OIpeNeNATh MPUHAMICKHOCTh HEOPraHWYECKMX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIACCOB (OKCH[BI, JIETY4HE BOJIOPOJHBIE
COCIMHEHUs, OCHOBaHUs, KICJIOTHI, COJIN) MO (hopmyIie;

OINUCHIBATh CBOICTBA OTAENIbHBIX MPEACTABUTENEH OKCUAOB (Ha MpUMEPE BOJBI, YIIIEKUCIOrO ra3a, HEraleHOW U3BECTH), JIETYUYUX
BOJIOPOJIHBIX COEIMHEHHUM (Ha MpHMepe XJOpPOBOAOPOJa M aMMMaKa), OCHOBaHMH (Ha MpHUMeEpe TUAPOKCHIOB HATpus, Kajaus U
KaJIbLIKA ), KUCJIOT (Ha MPUMEPE CEPHOM KUCIIOTHI) U cojel (Ha mpuMepe XJIOpU1a HaTpusl, KapOoHaTa Kaibliud, (hocara KaabLus);
OIpPEAEIIATh BAJIECHTHOCTb U CTENEHb OKUCIIEHMSI 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATh (OPMYJIbI OKCHJIOB, OCHOBAaHUH, KHUCJIOT U COJEH MO BaJEHTHOCTSM M CTENEHSIM OKHUCIICHHUS 3JIEMEHTOB, a TaKXe
3apsiiaM MOHOB, YKA3aHHBIM B TaOJUIE paCTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJIEH;

COCTaBJISATh HA3BaHUS OKCHJIOB, OCHOBAHMI, KUCJIOT U COJIEH; CPABHUBATh BAJIECHTHOCTh M CTENEHb OKUCIICHMSI; OKCH/Ibl, OCHOBAHUS,
KHMCJIOTBI M COJIM 110 COCTaBY;

UCIOJIb30BaTh TaOJUIy PACTBOPUMOCTH JISl OIIPENIEICHHUS PACTBOPUMOCTH BEILIECTB;

YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEKY OKCHJIOM U THIPO-KCUAOM U HAa000pOT; MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTpOe-
HUEM aTOMa, XMMUYECKOW CBSI3bI0 U TUIIOM KPUCTAJUIMYECKON PEIIETKH XUMUYECKHUX COEIMHEHU;

XapaKTepu30BaTh aTOMHBIE, MOJIEKYJSPHbIEC, HOHHBIE METAJUINYECKHE KPUCTAJUIMYECKUE PELIETKH; CPeay PacTBOpa C MOMOILBIO
mkaisl pH;

IIPUBOJIUTH IPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU KPUCTAJNIMYECKON PEIIETKH;

IPOBOJIUTH HAOIOIEHNUS 32 CBOMCTBAMU BEIIECTB U SIBICHUSMU, IPOUCXOSIIMMU C BELLIECTBAMU;

CO0JII0/1aTh MpaBUIIa TEXHUKH O€30M1aCHOCTH MPH MPOBEAECHNUN HAOIIOACHNUN U ONBITOB;

HCCJEeIOBaTh Cpely pacTBOpa € IOMOIIBIO HHAMKATOPOB; S3KCHEPUMEHTAJIbHO pa3uyaTh KUCJIOThl U ULIEJNOYM, IOJb3YACh
VMHIUKAaTOPaMU;

UCIOJIb30BaTh IPU PELIEHUH PACUETHBIX 33/a4 MOHATHS «MaccoBas J0JIS AJIEMEHTA B BEIIECTBE», «MAccoBas J0Js paCTBOPEHHOTO
BEIIECTBA», «OOBEMHAs A0Sl Ta3000pa3HOTO BEIIECTBAY;

MIPOBOAUTH PACUYETHI C UCIIOJIb30BAHUEM MOHITHI «MaccoBas A0JI AJIEMEHTA B BEILIECTBEY, «MAcCOBasi J0Js1 paCTBOPEHHOI'O BEILECT-
Bay, «00bEMHas J0JI ra3000pa3HOro BEIECTBAY.

MeTaHDeI[MCTHBIe PE3VJIbTAThI O6Y‘-ICHI/I$I

VYyamuiicst TOJKEeH ymems:

COCTaBJIATh HAa OCHOBC TCKCTA Ta6J'II/ILILI, B TOM 4YHCJIC C IPUMCHCHHUECM CPCACTB I/IKT,
IO PYKOBOACTBOM YUUTCIIA IIPOBOJAUTL OIIOCPCAOBAHHOC Ha6JHOI[eHI/Ie



® 1I0J] pyKOBOJCTBOM Y4YHUTENS O)OPMIISITh OTUET, BKIIOYAIOIININ OMMCAaHUE SKCIIEPUMEHTA, €ro pe3ysIbTaToB, BHIBOJIOB;

® OCYUIECTBIISITh MHIYKTUBHOE 0000IIeHHE (OT €IUHUYHOIO JOCTOBEPHOIO K OOIIEMY BEPOSATHOCTHOMY), T. €. ONpPEAENsATh OOIIHe
CYLIECTBEHHbIE MPU3HAKY JIBYX U Oojiee 00BEKTOB U (PUKCUPOBATh UX B (DOPME MOHATHUS WIH CYKICHUS;

® OCYHIECTBIISITh JIEAYKTUBHOE 000OmIeHne (mojaBeleHne eIUHUYHOIO JIOCTOBEPHOrO TMOJ o0Illee JJOCTOBEpPHOE), T. €.
aKTyaJU3UpOBaTh NOHATHE WIM CYKIEHHE, U OTOXAECTBIATh C HUM COOTBETCTBYIOIIME CYILECTBEHHbIE NMPHU3HAKU OJHOTO HIIU
0oJiee 00BEKTOB;

® OIpeleNsITh aCHEeKT KIacCu(UKaLINY;

® OCYILECTBIIAThH KJIaCCU(PUKAILIHIO;

® 3HATh M UCIMOJB30BATh Pa3IMUHbIC (DOPMBI MTPEICTABICHUS KIacCHU(PUKAIIH.

Tema 5. W3meHeHus, mpoucxoasiuiue ¢ Bemecrsamu (12y)

IlonsTHe sABNEHUMN KaK U3MEHEHUH, NPOMCXOIAIIMX C BEUICCTBAMM. SIBIEHUA, CBSI3aHHBIC C M3MEHEHUEM KPHUCTAJUIMYECKOTO
CTPOEHUS BELIECTBA MPH IMOCTOSHHOM €T0 cocTaBe, (puznyeckue siBjaeHus. Gu3ndeckue sBJIeHUS B XUMUU: JUCTUILISLMS, KpUCTAIIU3aLHs,
BbIIIapUBAHUE U BO3TOHKA BELECTB, LICHTPU(YTHpOBAHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BELICCTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U ycioBuUsA IMPOTEKAaHU XUMHUYECKUX
peakuuid. IloHaTne 00 3K30- WM SHIOTEPMUYECKUX peaklUMsX. Peakuuu ropeHus Kak YacTHBIM Cilydail SK30T€PMHYECKUX pPEaKIuH,
IIPOTEKAIOIINX C BBIJCICHUEM CBETA.

3aKOH COXpaHEHHUs MAcChl BEIIECTB. XMMUYECKHUE YpaBHEHMs. 3HAUCHHE UHIEKCOB U K03 duunenToB. CocTaBlieHUE YpaBHEHU
XUMHYECKUX PEAKIIHM.

Pacyersl Mo xuMHUYeCKUM ypaBHEHHUsM. PelieHue 3ajau Ha HAXOXJAECHHE KOJMYECTBA BEILECTBA, MACChl WM O00beMa MPOJIYKTa
peakuuyu MO KOJMYECTBY BEIECTBA, Macce MM OObEMY MCXOJHOTO BellecTBa. PacyeTsl C HCIOIBb30BAaHUEM MOHATHUS «IOJSA», KOrjaa
MCXOJHOE BELIECTBO JAaHO B BHJIE pacTBOpA € 3aJJaHHOM MacCOBOW J0JIEHl PACTBOPEHHOI'O BEIECTBA WA CONEPKUT ONPEAECICHHYIO JOJI0
IIPUMECEH.

Peakuuu pasznoxenus. [lonsatue o ckopoctn XuMu4deckux peakuui. Karanusatopsl. @epMeHTSI.

Peakuun coequnenus. Karanutuueckue u Hekaranutudyeckue peakuuu. O0paTumble 1 HEOOPATUMBIE PEAKIIUH.

Peaknuu 3amenieHus. DIeKTPOXUMHUYECKUH PsIl HANIPSKEHUI METAJIIOB, €0 MCIO0Ib30BaHUE JIJIs1 IPOrHO3UPOBAHUS BOZMOXKHOCTHU
IIPOTEKAHMS PEAKIUI MEXIy METAJUIAMHU U PaCTBOPaMU KUCJIOT. Peakiiuy BBITECHEHMS OJTHUX METAJUIOB U3 PACTBOPOB UX COJICH IPYrUMU
METaJUIAMHU.

Peakunu oOmena. Peakuuu HelTpanu3anuu. Y cioBus NpOTEKaHUs peakiiii oOMeHa B pacTBOpax /10 KOHIIA.



Tunbl XUMUYECKUX peakiuil (1o MpHU3HAKy «YHCIO M COCTaB MCXOJHBIX BEIIECTB W MPOJYKTOB PEaKIMKU») Ha MPUMEpPE CBOMCTB
BOJIbI. Peakius pa3iokeHus - 3JIEKTpon3 BoAbl. Peakunu coeAMHEHUs - B3aUMOJEHCTBUE BOJbI C OKCHUIAMU METAJJIOB M HEMETAJLJIOB.
[TonsiTue «ruapokcuabl». Peakuuu 3amenieHus: - B3aUMOJICMCTBHE BOJbI C IICJIOYHBIMU U IIECTOYHO3EMEIbHBIMU MeTauiamu. Peakiuu
oOMeHa (Ha mpuMepe THAPOIN3a Cylb(ua aTlOMUHUS U KapOua KaJIbIIHs).

Pacuétnblie 3agaun. 1. Boluucienue mo XMMUYECKUM YPaBHEHUSIM MacChl WJIM KOJIMUECTBA BEILECTBA MO M3BECTHOM Macce WM
KOJIMYECTBY BEIIECTBA OJIHOTO W3 BCTYIAIOIIMX B PEAKIMIO BEUIECTB WU MPOAYKTOB peakiuu. 2. BeruuciaeHue macchl (KOJIMYECTBA
BEI[ECTBA, 00bEMa) MPOJIYKTA PEaKIUU, €CITU M3BECTHA Macca MCXOJHOTO BEIIECTBA, COACPXAIIETO OMPEACIICHHYIO JOII0 MpuMecei. 3.
Brruncnenne Macchbl (KOJMWYECTBAa BeIIECTBa, 0ObeMa) TMPOJAYKTa pEaKIMH, ©CIW H3BEeCTHa Macca pacTBOpa M MaccoBasl JIOJIS
PacCTBOPEHHOTO BEUIECTBA.

[IpeaMeTHBIE pEe3YIbTAThl 00 YYCHHUS
VYyamuiicst TOJKEH ymenms:

e KJaccU(pUUIMPOBATh XMMUUYECKUE PEAKLUU MO YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEaKLUU; TEIUIOBOMY 3(PQeKTy;
HaIlpaBJICHUIO IPOTEKAHUS PEAKIIMH; YYACTHIO KaTaJnu3aTopa;
® JCMOJb30BATh TAOJMUILy PACTBOPUMOCTH JJISI ONPENEICHNUS BO3MOXHOCTH MPOTEKaHMS peakuuil oOMeHa; dJIEKTPOXUMUYECKUIN P
HaOpsOKeHUH (AKTUBHOCTH) METAJUIOB Ui OMNPEJENIEHUS BO3MOYKHOCTH IMPOTEKAHUS PEAaKLMA MEXAy MeTallaMd U BOJHBIMU
pacTBOpamMu KUCJIOT U COJIEH;
e HalbmOAaTh M OINUCHIBATh NPU3HAKH M YCJIOBHUA TEUEHHUS XMMHUYECKHMX PEaKIMi, [elaTh BBIBOABI HAa OCHOBAHWHU aHAIM3a
HaAOJII0JCHUM 32 SKCIIEPUMEHTOM;
® TIPOBOIUTH PACUYETHI IO XMMHUYECKUM YPAaBHEHUSIM HA HAXOXKJIECHUE KOIMYECTBA, MACCHI MM 00beMa MPOAYKTa PEaKIuy M0 KOIHJe-
CTBY, Macce WM 0ObEMYy HCXOIHOIO BEIIECTBA; C HCIOJIb30BAaHUEM IOHSTHUS «I0JID», KOTJIa MCXOAHOE BEIIECTBO JIaHO B BHJE
pacTBOpa € 3aJJaHHON MacCOBOM J0JIEH PACTBOPEHHOI0 BELIECTBA WM COAEPKUT OMPEACICHHYIO JOJI0 PUMECE.
MertanpenMeTHbIE pe3yabTaThl 00yueHUs
Yyamuncs 10/mKeH ymems:

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4ucJie ¢ npuMeHeHuem cpencts KT
® CaMOCTOSATEIBHO O(OPMIISITH OTUET, BKIIOYAIOIINI ONMCAaHUE HKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJIOB;

® JCNOJb30BATh TAKOW BHUJ MBICIEHHOIO (MJI€aJIbHOT0) MOJEINPOBAHMS, KaK 3HAKOBOE MOJEIUPOBaHME (HAa IpUMEPE YPABHEHUN XU-
MUYECKUX PEaKIHii);

® pa3nu4aTh 00BEM U COACPKAHHUE MOHITHIA;



® pa3iIMyaTh POJOBOE U BUIOBOE IOHATHS;
® OCYUIECTBIISITh POJIOBUIOBOE OIPEIEICHUE TOHATUH.

Jdemoncrpaumu. [Ipumepsl (usnyeckux sBIEHUM; a) IuiaBieHue mnapaduHa; 0) AUdQy3us OYLUCTHIX BEIIECTB C TOpsILen
JAMIIOYKH HakanuBaHUs. [IpuMepsl XUMUYECKUX SIBJICHUIA: a) TOPEHUE MarHus; 0) B3aMMOJCHCTBUE COJSTHOM KUCJIOTHI C MPaMOpPOM HIIU
MeJnoM; B) monydeHnue ruapokcuaa meau (Il); r) pactBopeHne moaydeHHOr0 THIPOKCHIA B KUCJIOTax; 1) B3aUMOJCUCTBHE OKCHAA MEIU
(IT) ¢ cepHO¥ KMCTOTOM MTPHU HArPEBAHUU; €) PA3IOKEHUE TIEPMAHTaHATa KaJIHsl; JK) B3aUMOJICHCTBHE Pa30aBICHHBIX KHCIOT C METAJJIAMH.

JlaGopaTopHble onbIThl. 3. CpaBHEHNE CKOPOCTH UCIIAPEHUS BOJBI U CIIUPTA MO MCYE3HOBEHUIO WX Karellb Ha (HIbTPOBATLHON
oymare. 4. OkuclieHHEe MeJIU B IJIaMEHU CIIUPTOBKH WK ropesiku. 5. [lomyTHeHre U3BECTKOBOM BOJIbI OT BBIBIXa€MOTO YIIJIEKUCIIOrO rasa.
6. [TonyueHue yriieKucaoro raza B3auMoICMCTBUEM COJIBI M KUCIIOTHI. 7. 3aMelienne Mmeau B pactBope xyopuaa meau (1) sxenesom.

IIpakTnueckas padora Ne S5.IIpu3HaKu XUMUYECKUX PEAKIIMI.

[IpeaMeTHBIE pE3YIbTATEI OO YVUESHUS
VYyamuiicst 10JKEeH ymems:

e oOpamarbes ¢ 1a00paTOPHBIM 00OPYIOBAaHMEM U HarpeBaTeIbHBIMU MPUOOpaMH B COOTBETCTBUHU C MpaBMIIaMU TEXHUKU Oe3orac-
HOCTH;

BBITIOJTHATH IPOCTEUIITNE TPHEMBI paOOTHI € JIA0OPATOPHBIM 000y IOBAaHHEM: Ta00PATOPHBIM IITATHBOM; CIUPTOBKOI;

HaAOJI01aTh 3a CBOMCTBAMHM BELIECTB U SIBJICHUAMHU, IPOUCXOSLIUMHU C BEIIECTBAMU;

OIUCHIBATh XMMUYECKUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 UM POJIHOTO) S3bIKA U SI3bIKA XUMUM;

JieN1aTh BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO SKCIIEPUMEHTA;

TOTOBHUTH PACTBOPHI C ONPEACICHHON MaCCOBOM J10JIEN paCTBOPEHHOI'O BELIECTBA;

MIPUTOTOBUTH PACTBOP U pacCUYUTATh MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BELIECTBA.

MeranpeaMeTHbie Pe3yJIbTaThl 00yUeHUs
Yyamuiics 1OJKEH ymems:
CaMOCTOSITEILHO UCIOJIb30BATh ONIOCPEIOBAaHHOE HAOIIOICHHE.

Tema 6. PacrBopenue. PacTBopbl. Peaknimym MOHHOT0 00MeHAa ¥ OKHCJIUTEILHO-BOCCTAHOBUTEILHbIE peakiun (22 u)



[TonATHe 00 HNMEKTPOIMTUYECKOW AUCCOLMALUU. DICKTPOJIUTHl M HEIIEKTPOJIUTHL. MeXaHU3M IUCCOLUAIMM SJIEKTPOJIUTOB C
Pa3IMYHBIM TUIIOM XUMHUYECKOU CBsI3U. CTENEHb 3JIEKTPOIMTUYECKOMN Tucconai. CHIIbHbBIE U CJIa0ble AIEKTPOJIUTHI.

OCHOBHBIE ITOJIOKEHHSI TEOPUU JIEKTPOJIIMTUYECKON aucconranyy. VMIOHHbIE ypaBHEHMs peakLMid. Y CIIOBUS IPOTEKAHUS PEAKLIUN
oOMeHa MeX1y JIEKTPOJIMTaMU A0 KOHLIA B CBETE€ MOHHBIX MPEACTABICHUN.

Knaccuduxarus HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukanus. Jucconumanusi KUCIOT U UX CBOWCTBA B CBETE TEOPUHM DJEKTPOJUTUUYECKON TUCCOLMALIMH.
MounekyssipHbIE U1 MOHHBIE YPAaBHEHHs pEaKLMil KUCIOT. B3auMoneicTBue KMCIOT ¢ METaUIaMH. DJIEKTPOXUMHUUYECKUI Pl HANPSHKEHUI
MeTajuIoB. B3anMopelcTBUe KHUCIOT € OKCHJAMHM METauIoB. B3auMmonelcTBHE KHCIOT C OCHOBAaHUSAMHU - peaklUus HEUTpaIu3aluu.
B3aumoneiictBue KUCIOT ¢ cossiMu. Vcrionb3oBanue TaOaUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKN XMMHUUECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jucconmanns OCHOBAaHMM M MX CBOMCTBAa B CBETE€ TEOPUM AJIEKTPOIMTUUYECKOW JUCCOLMALIUU.
B3aumonelicTBUe OCHOBaHUN C KHCIOTaMH, KHUCIOTHBIMH OKCHJaMH M cojisiMU. Mcnonb3oBaHue TaONMIbl pPacTBOPUMOCTH IS
XapakTEepUCTUKU  XMMHYECKMX  CBOWCTB  OCHOBaHMM.  PaziokeHne  HEpacTBOPUMBIX  OCHOBAHMW  NPU  HarpeBaHUH.
Counu, uX K1accuPpUKaLUs U JUCCOLMALINS PA3IMUHBIX TUIOB cojeil. CBoWCTBa cojiell B CBETE€ TEOPHUH AJEKTPOIUTUYECKON JTUCCOLIMALINH.
B3anmogeinictBue conel ¢ METajulaMH, YCIOBHsA IPOTEKAHMUS ITUX peakuui. B3auMoaelcTBuE COJIed ¢ KUCIOTaMM, OCHOBAaHMSAMU U
consiMu. Vcnonb30BaHue TaOIUIIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMUYECKUX CBOWCTB COJIEH.

O60061enmne cBeIeHN 00 OKCHAAX, X KIACCU(PUKAUN U XUMUYECKUX CBOMCTBAX.

['eneTnueckue psabl METAIIOB U HEMETAJUIOB. | eHeTHYeCKast CBA3b MEKY KJIACCAMU HEOPraHMYECKUX BEILECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakMU. OKUCIUTEND U BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJIEHUE.

Peakunn woHHOro oOMEHa M OKHUCIIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocTaBieHUE YPaBHEHUH OKHCIUTEIbHO-
BOCCTAaHOBHTEJbHBIX PEAKIIUN METOJIOM 3JIEKTPOHHOT0 OanaHca.

CBoiicTBa MPOCTHIX BEUIECTB - METAJUIOB U HEMETAJUIOB, KHCIOT U COJIEH B CBETE MPEACTAaBICHUI 00 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
poueccax.

[IpenmeTHbIE pe3ynbTaThl 00 yUEHUS:

Yyamuncs 10/mKeH ymems:

® CIOJb30BaTh IIPU XapPAKTEPUCTUKE IPEBPALICHUM BEILIECTB IIOHATHUA: «PACTBOP», <QJIEKTPOJMTHYECKAs IUCCOLMALUNY,
«QIEKTPOJIUTHI», «HEINEKTPOJIUTHI», «CTENEHb IUCCOLUALMMY», «CUJIbHBIE 3JEKTPOIMUTBI), «CJIA0bIE JJEKTPOJIUTBD, «KATHOHBI»,
«AQHUOHBI», «KUCIOTBD», KOCHOBAHUSA», «COIMNY», KHOHHBIC PEaKIUN», «HECOICO0pa3yIoIINe OKCHIIBD», «COIe00pa3yIone OKCHIbI,
«OCHOBHBIEC OKCHUIBI», «KHCJIOTHBIE OKCHUIABDY, «CPEIHHUE COJIM», «KHUCIBIE COJIU», «OCHOBHBIE COJIM», «TECHETUYECKHU pny,
«OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIE PEAKIIMNY, OKUCIHUTEIIb), «BOCCTAHOBUTEIB), OKUCICHHUEY, «BOCCTAHOBICHUEY;

® OIKCHIBATh PACTBOPEHHUE KaK (PU3UKO-XMMHUYECKUH MPOLIECC;



WJUTIOCTPUPOBATH MPUMEPAMU OCHOBHBIE TOJOKEHUSI TEOPUM 3JIEKTPOJUTUYECKOW IUCCOIMALMY; T€HETUYECKYI0 B3aUMOCBA3b
MEXy BEIIECTBaMH (IIPOCTOE BEIIECTBO — OKCUJl — TUIPOKCHUI — COJIb);

XapaKTEepPU30BaTh O0IME XUMUYECKHE CBOMCTBA KUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAHUH U COJIEH C MO3UIIMN T€OpUH
ANEKTPOJUTUYECKON JAUCCOIUAIMN; CYITHOCTh SJEKTPOIUTHYECKON AMCCOIUAIMU BEIIECTB C KOBAJICHTHOM MOJSIPHON M MOHHOM
XUMHUYECKOU CBS3bIO; CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

MPUBOAUTEH MPUMEPHI PEeaKIUid, MOITBEPKIAIOMINX XUMUUYECKHUE CBONCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KUCIIOT, OCHOBAaHUU U
COJIEH; CYIIIECTBOBAaHUE B3aMMOCBSI3U MEX/1y OCHOBHBIMH KJIaCCAMHU HEOPTaHUYECKHUX BEUIECTB;

KJIacCU(ULIMPOBATh XMMUYECKHUE PEAKIUU IO «U3MEHEHHIO CTENEeHEHl OKHCIEHHUs »3JIEMEHTOB, O0pa3yloUIuX pearupyromme
BEILIECTBAY;

COCTaBJISITh YPABHEHHUS DJICKTPOIUTHUECKON JUCCOLMALIMN KUCIIOT, OCHOBAHUI M COJIC; MOJIEKYJISpHBIE, TIOJTHBIE U COKPAILIEHHBIE
VWOHHBIE ypaBHEHUS PEAKIMN C y4aCTUEM DJICKTPOJIUTOB; YPaBHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN, WCIOIb3Ys
METOJl DJIEKTPOHHOrO OallaHca; ypaBHEHMsI PEakIMi, COOTBETCTBYIOIIUX IOCJIEIOBATEILHOCTH («IIETIOYKEY») MPEeBpaICHUN
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB;

OTpeIETSATh OKUCIUTENh U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHNE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX;
yCTaHaBIIMBATh MPUUYMHHO-CIIEJICTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XUMHUUYECKHUE CBOMCTBA BEILIECTBA;

HaAO0JII0/IaTh M OMHCHIBATH PEAKIIUU MEXKIY SJICKTPOJIUTAMH C MOMOIIBI0 €CTECTBEHHOI'O (PYCCKOTO WJIM POJHOTO) SI3bIKA M SI3BIKA
XUMUH;

MIPOBOJIUTH OIIBITHI, MOATBEPXKAAIOIINE XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB.

MeTaHDeﬂMeTHBIG PE3VJIbTAThI O6V‘-I€HI/I$I

Yyanuncs 10JDKEH ymMems.

JieNaTh IOMETKH, BBIITNCKH, IIATUPOBAHUE TEKCTA;

COCTaBIIATh JOKJIAL;

COCTaBJIATh HA OCHOBE TEKCTa rpaduku, B ToM uucie ¢ npumeHenuem cpeacts MKT;

BIIaJIETh TAKMM BUJOM U3JIOKEHHUS TEKCTA, KaK PACCYKICHUE;

UCIOJIb30BaTh TaKOM BUJ MBICICHHOIO (MJCAJILHOTO) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIMPOBaHUE (Ha NMpUMeEpe ypaBHEHHM
peakuuii JUCCOLUMAllMU, MOHHBIX YPAaBHEHUI peaklnii, IOJypeaKuii OKUCIEHUA-BOCCTAHOBIICHNUS);

pa3nuyaTh KOMIIOHEHTHI JJOKa3aTeIbCTBA (TE3UC, ApIyMEHTHI U ()OpMY TOKA3aTeNIbCTBA);

OCYILIECTBIIATh IIPSAMOE UHIYKTUBHOE J10Ka3aTENIbCTBO.



JdemoncTpanmu. VcnbiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOINPOBOJHOCTh. 3aBUCUMOCTD JIEKTPONPOBOAHOCTH YKCYCHOM
KHUCJIOTHI OT KOHIICHTpaluK. B3anmoieiicTBre IMHKA C CEpOM, COJITHON KUCIOoTOH, XimopunoM meau (I1). 'openne maruus.

JlabopaTopHble onbITHI. 8. Peakinu, XxapakTepHbIe 11 PACTBOPOB KHUCJIOT (COJISTHOM WM CEpHOM). 9. Peakiuu, xapakTepHbIe AJis
pacTBOpOB Iienouel (ruapokcuoB Hatpus uiu Kaius). 10. [TonydeHnue u cBoilcTBa HEPAaCTBOPUMOI'O OCHOBAHUS, HAIPUMEP THAPOKCHIA
meau (II). 11. Peakuuu, xapaktepHble A pacTBOpoB coieil (Hampumep, ans xjopuaa menu (I1)). 12. Peakuum, xapaktepHble i
OCHOBHBIX OKCHJIOB (Hampumep, AJid okcuaa Kainbius). 13. Peakiuu, XxapakTepHble AJi1 KUCIOTHBIX OKCHIOB (HApUMED, AJIsl YIJIEKUCIOTrO
rasa).

IpakTHyeckas padora Ne 6. CBoiicTBa KMCJIOT, OCHOBAaHUM, OKCUJOB U COJIEH.
IIpakTuyeckasi padora Ne 7. PemeHne sKCIEpUMEHTAIbHBIX 3a4a4.

[IpeameTHbIe pe3yIbTaThl 00 yUEHUS
Yyammuiicss 1OJKEH ymems:

e oOpamarbcs ¢ JabopaTOpHBIM 0OOPY/IOBAaHUEM U HarpeBaTelbHbIMU IPUOOpaMU B COOTBETCTBHM C NpaBUJIaMHU TEXHUKH Oe3orac-
HOCTH;

BBINIOJIHATH MIPOCTEHIINE TPUEMBI 00paLIEHUS C JJA0OpaTOPHBIM 000PYI0BaHUEM: TA00OPATOPHBIM IITATUBOM, CTUPTOBKO;
Ha0JII0/1aTh 32 CBOWCTBAMM BEILIECTB U SIBJICHUSAMU, IPOUCXOASIIIMMH C BEILIECTBAMU;

OINUCHIBATh XMMHYECKHUI 3KCIIEPUMEHT C IIOMOILBIO €ECTECTBEHHOT'O (PYCCKOT0 UM POAHOI0) S3bIKA U A3bIKa XUMUHU;

JIeJ1aTh BBIBO/IBI IO PE3YJIbTaTaM IPOBENEHHOIO IKCIIEPUMEHTA.

MeTtanpeaMeTHbBIE PE3VIILTATEL O0YVUEH U
Yyamuncs 10/mKeH ymems:

® OMpENENsTh, UCXO/S U3 YUeOHOM 3a/1auu, HEOOXOJUMOCTh HETIOCPEACTBEHHOTO UJTH OMTOCPEIOBAaHHOTO HAOTIOACHMS;
® CaMOCTOSITEIILHO (POPMHUPOBATH TPOrPAMMY IKCIIEPUMEHTA.

KanennapHo — reMaTu4eckoe nJiaHupoBanue nmo xumuu no nporpamme O.C.I'aGpuessina
(2 yaca B Hene10, Bcero 68 yacos)



darTa npoBenenust

Ne Koua-Bo
HasBanue TeMbl ypoka IIpumeyanue
n/n 4acoB
«a» «0»
Tema 1. BBegenue (64)
1 BBonnsiii uacTpykTax mo Th nmpu pabote B kabnHETe XUMHH. I
IIpeamer xumuu. Bemiectsa.
2 [IpeBpaiienus BemecTs. Pojib XuMHM B )KM3HU YEIOBEKA. la
3 IpakTnueckas padora Nel. «ITpuémbl I
obparienus ¢ mabopaTopHsM o0opynoBannem» UHcTpykTaxk Th
4 ITepuoaunueckas cucrema XuMuieckux 3nemMmenton J[. 1. I
MenneneeBa. 3HaKM XUMHYECKUX JIIEMEHTOB.
5 Xumrdeckue Gopmyiel. OTHOCHTENBHAS aTOMHAS U 14
MOJIEKYJISIpHas Macca.
6 IpakTuyeckas padora Ne2. «HabmoneHune 3a ropsiieit cBe4oi» .
Hucrpykrax Th
Tema 2. ATOMbI XUMHYECKHUX 3JIEMEHTOB. (74)
7 OCHOBHBIC CBEIICHUS O CTpOSHUH aToMOB. COCTaB aTOMOB. I
N3oTomsl.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB.
8 lu
9 Nonel. MoHHast XuMHUYeCKas CBSI3b. lu
10 KoBanenTHas cBs3b. 14
11 Meramiiyeckas XUMHUIECKasi CBS3b. 1g
12 O0600mIenne 1 cucTeMaTH3aIus 3HAHUN 10 TeMe: « ATOMBI |
XUMHYECKUX JIEMEHTOB)» "
13 KonTposbHas padora Nel o teme: «4momet xumuueckux "
INEMEHM OB
Tema 3. IIpocThie BenecTBa. (54)




14 IIpocThle BeliecTBa-MeTaIbI. 1u

15 | IIpocTeie BemecTBa ~-HEMETAIUIIBL. AJUIOTPOTIHSL. 14a
16 KonunuectBo BemecTBa. Mosabs. MossipHast macca. 1
MonspHblii 00BEM ra3oB.
17 P Iy
18 Pemenne 3agau o Temam: «Monsapuwiil 00bem 2a308, KOAUYECEO |
q
sewecmea.

Tema 4. CoequHeHNe XMMHYECKUX 3JIEMEHTOB. (16u4)
19 CreneHb OKUCIICHUS. lua
20 Baxkneiimme kiaccel OMHApHBIX coenuHeHnid. OKCUIbI. lu

OcHoBaHu4.
21 1y
KucnoTsl.
22 lu
23 Conn. lu
24 | CocraBnenue GpopMmyJ coyel. lu

o5 O0001IeHrE U CUCTEMATH3AUA 3HAHUN 110 TeMe «Bakueiime )
. q
KJIACCHI OMHAPHBIX COCTMHCHUIND

AMopQHBIe U KpUCTAIITHUECKHE BelecTBa. Kpucrammaeckue

26 | pemeTkwu. lqa

27 UwcTeie BelecTBa U CMECH. lqa

28 IIpakTHyeckast pabora Ne3. « AHamu3 OYBHI U BOJABI» I
Hucrpykrax Th

29 | MaccoBas 107151 KOMITOHEHTOB B CMECH. lqa

30 Pemenue 3aga4y Ha HaXOXIEHHE MacCOBOH J10JM KOMIIOHEHTOB 1
CMECH. "

31 Perrenue 3a7a4y Ha HaxOX/ICHHE MAacCOBOH IO KOMIIOHEHTOB la

pacTBopa.

32 IpakTnuyeckas padora Ne4. «IIpuroToBieHue pacTBopa caxapa ¢ 14




3aJIJaHHOI MacCOBOM JI0JIE paCTBOPEHHOI'O BEIIECTBA
Hucrpykrax Th
33 O06o0mIeHue 1 cucTeMaTtu3anus 3HaHui 1o teme: « CoenHeHNs |
q
XUMHYECKUX JIEMEHTOBY.
KonTpoasHas padora Ne2. o teme: « CoeouneHus XuMu4ecKux
34 | anemenmos». lu
Tema 5. U3meHeHM s, IPOUCXOASAILINE C BEIECTBAMH. (124)
35 Du3nUECKUE SBJIEHUSA B XUMUHU. 1g
36 XUMHUYECKHE SABJIICHUSA. XUMUYECKHUE PEAKLIUU. |
q
37 3aKoH COXpaHEHH MACChl BellecTBa. XUMHUYECKUE YPaBHEHUSI. lq
38 Pacuérel 10 XMMUYECKUM YPaBHEHUSM. 14
39 | Pemienue pacyeTHBIX 337a4 MO YPAaBHEHHUIO PEAKIUHU. 1
q
40 Pemenne pacyeTHBIX 3a7ad Ha BRIYHCICHUE MAcCHI POTyKTa )
q
peaKIym.
TuIbl XUMUYECKUX pEeaKUi.
41
14
42 THIBI XUMUYECKHUX PEaKIUH Ha IPUMEPE CBOHCTB BOJIbI. 14
43 CxopocTs XUMUYeCKHX peaknuii. Karanmsaropsr. 14
44 IIpakTuyeckas padora NeS. 1
. q
« IIpusHaku xumudeckux peakuuin» MHerpykramx Th
O60061enne v cucTeMaTH3aIus 3HAaHUN 10 TeMe «J3menenus,
45 npoucxoosujue ¢ 8euecmeamu. 1y
Tema 6. PacTtBopenue. PacTBopbl. CBoOIiCTBA PacTBOPOB AJIEKTPOJIUTOB. (224)
OKHCITUTETHHO — BOCCTAHOBHUTEIbHBIE PEAKIIUN




47 PactBopenue kak pu3nko — XxuMudIecKuit nportecc. Trrmbt
pactBopoB. IToBTOpHBII HHCTpYKTaX 110 T.B. I
48
OnexTponutudeckas auccoruanus (3/1) 14
49 Ocnosusie ooxenus: Teopuu D, (TO]) 14
50 HonHble ypaBHEHUS peakui |
q
51 | YcnoBus npoTekaHus XMMHYECKUX PEAKIIMHA MEXTy pacTBOpaMu |
q
3JIEKTPOJIUTOB IO KOHIIA
52 KucnoTel, ux kinaccuukaims. lu
CBoiicTBa KHCIIOT.
53 lg
54 OcHoBaHus, UX KiIaccupuKarus. 1
q
55 CBolicTBa OCHOBaHUH. 1
q
56 | Oxcmmsl, ux KJIacCU(HKaLus ¥ CBOWCTBA. 14
Counm, ux CBOMCTBA.
57 14
I'eneTndeckas CBA3b MEXKy KJIaCCAaMH HEOPTaHUIECKIX
58 | coenuueHmii. l4
59 IIpakTuyeckas padora Ne6. «CoiicTBa KHCIOT OCHOBAaHHH, 1
. q
okcuJoB U conei». Muerpykrax Th
50 O0600meHne 1 cucTeMaTH3aIysl 3HaHui 110 TeMe: «PacTBopeHne u |
q
PacTBOPBD).
61 OxucnurenbHO-BoccTaHOBUTENbHBIE peakuun (OBP). lg




62

Cocranenue 3ekTpoHHOro Oananca B OBP. 14
63 CBoiicTBa MPOCTHIX U CIOKHBIX BellecTB B cBete T/ u OBP 14
64 IIpakTuyeckast padora Ne7. Pemenne skCiepUMEHTAIbHBIX I
3aaa4 no teMe: «OBP» HucrpykTaxk Th
65 O0600mIeHNe 1 crcTeMaTH3alus 3HaHuH 1o TeMe «PacTBopenue.
PactBopsl. CBOHCTBa pacTBOPOB JIEKTPOJIUTOB, HOHHBIE 14
ypaBHeHus1, OBP».
66 HToroBasi kKoHTpoabHasi padoTa Ned 3a Kypc XxumMun 8 Kiacca 1q
67 AHanm3 UTOTOBOM KOHTPOJILHOM PabOTHI. I
68 | [lopTperHas rajepest BENHKUX XUMUKOB lu
Y4eOHo - TeMaTHYeCKOE IJIAHMPOBaHUeE N0 XMMHH, 8 KJacc,
(2uaca B Heneso, Bcero 68 yacor), YMK O. C. I'abpuensina
Ne Ne Conepxanue nporpammuoro | Kon-so | /1 | IloBropenune | Jloma
yYpOKa | ypoka | Matepuana 9. a HIHEe 3ananus, popmupyiomue YY]1
Hcnonb3osa-
1o 1o T 3ajta- peryJs- [I03HaBa- | KOMMYHH- | JIMYHOCTH e UKT
npea- | TemMe a HHUC THBHBIC TENbHBIE | KATHBHBIC | BIE
METY
Tema 1. BBegenue B xXuMuio (6 4acon)
1 1 Beoassblil uHcTpykTax no Th mpu 1 duznueckue §1,2 Dopmu- Dopmu- ®opmu- ®opmu-
pabote B kKaOuHETE XMMUHU. CBOWCTBA, ymnp. 4 | poBaHHe | pOBaHHE | pOBaHHE poBaHue
[Ipenmer xumun. Bemectsa. ¢dusnueckoe MOHSATHSA | YMEHUS YMEHUS uHTEpeca
TEJIOo 0 XMMUH | Habmopar | paboTaTh B | K HOBOMY
2 2 IIpeBpamenus Bewmects. Poib 1 duznueckue §3,4 U €e pOoJH | b, A€NIaTh | Hapax, npeame- Bupryanbsnas
XMMUH B KHU3HU YEJIOBEKA. CBOIICTBa BOKU3HU | BBIBOJBI OTBEYAaTh Ty. nabopaTtopust




3 3 IIpakTHyeckue padorni: Nel. Atom c.196 | wenoBeka | mpu Ha [Ipezenranus
«ITpuémsl IIPOBEEH | BOIIPOCHI
oOpaitieHus ¢ Tab0paTOPHBIM 171 YUHTEIS,
000pyI0BaHHEM) OTIBITOB, yMEHUe
4 4 [lepuoamueckas cucrema §5 YMEHHUS UCTIOJIB30-
XUMHUeckux anemeHToB JI.1. paboTtaTth | BaTh
MenneneeBa. 3HaK XUMHUUECKAX C KHATOIl | XMMHYECKU
SJIEMCHTOB. uc H SI3BIK,
5 5 Xumudeckne GopMyITbL. Haumenbmee §6 MIEPHOANY | YMEHUE
OTHOCUTENbHAS aTOMHAs U obmiee kpaTHoe, | ymp. €CKOH paborartb ¢
MOJIEKYJIIpHasi Macca. aTom, MoJekyna | 1,4 CHCTE- XHUMHYEeC-
MOH. KO
MOCYA0M.
6 6 IIpakTH4eckue padoThbi: Ne2. C.204
«Hab6mroienue 3a ropseit
CBEYOIN»
Tema 2. ATOMbI XMMHUY€ECKHUX 3JIEMEHTOB (7 4acoB)
7 1 OCHOBHBIE CBEZICHHS O CTPOCHUH Atom. §7,8 Dopmu- Dopmu- dopmu- dopmu- IIpe3enTanus
aToMOB. M30TOTIEI Crpoenmue smpa poBaHWE | pOBaHHE | pOBaHHE poBanme
aToma NOHSATHHA | YMEHUS YMEHUS uHTEpeca
8 2 CTtpoeHue 31eKTPOHHBIX 000I0UeK ONeKTpoH §9, o cTpoe- | paboTaTh | ciaywiaTh K [Ipesenranus
aTOMOB. [lepuon. ¢.60 HUU C KHUTOM, | yduTens, KOHKpET-
I'pynma yop.2 | aToMa, yMeHUs BECTU HOMY
9 3 Honnas xumuueckast CBsI3b. §10 XUMUYECK | UHTETPUp | AUAJIOT C XUMUYECK
ymop. 2 | O CBA3M | OBaTh YUHUTEIEM U | OMY
c.66 U ee 3HaHMA U3 | IPYTUMH 3JIEMEH-
10 4 KoBasieHTHAas CBS3b. §11, BHUIAX. Qusukn B | yqamumu- | Ty, OMCK | [Ipe3eHTarus
ymp.2¢ XUMHIO. csl. JTOTIOJTHUT
.70 eJIbHOM
11 5 Merammueckass XUMHUYECKast §13 uHpopma [Ipe3enTanus
CB3b. UM o




12 6 O0o0mieHue U cucTeMaTH3anus §7-13 HEM. [pe3enTanus
3HAHHM 110 TeME: K ATOMBI IToBTO
XUMHYECKUX IJIEMEHTOBY pHUTH
OCHOB
HbIE
MOHST
us
TEMBI
13 7 KonTtpoasnas padora Nel o
TeMe: «Amombl XumMuyecKux
9NEMEHMOB»
Tema 3. IIpocThie BemecTBa (5 4acoB)
14 1 IIpocTsle BeniecTBa-MeTAILIBL. ®duznueckue §14 Dopmu- YMenue YMeHue OBnane- IIpesenranus
CBOIcTBa poBanue | paboTaTb | COTpYIHHY | HHUE
15 2 IIpocTeie BeliecTBa-HEMETATIBI. ®dusnueckue §15, TIOHSTUSA ¢ yueOHU- | aTb C HaBBIKa-
Annorponus. CBONCTBA ymp.3 | O MeTan- | KOM, YYUTEIIEM B | MU IS
16 3 KommuectBo Bemectsa. Mouib. OtHocutenbHas | §16, J1ax, JOIIOJIHUT | IIOHUCKE U IpaKTU-
MomnstpHas Macca. aTOMHAs U ynp.1- | HEMETaI | EnbHOH cbope YECKOM
MOJIEKYJISIPHAS 3 ax, nutepary | wHbopMmar | AesTelb-
MAaccChl KOJIMYECT | poil.iepu | uH, HOCTH.
17 4 ModnsipHBIi 00BEM T'a30B. Komnmuectso §17, BC onugec- CJIylIaTh
BEIIECTBA yIp. 1, BEILIECT- KOH €ro.
2 Ba. cHucTe-
18 5 Pemenue 3a1a4 mo remam: KomuaectBo §1e, MO}L.
«Monsipubiii 06vem 2azo8, BEILICCTBRA, 17
KOAUYECmBO 8eUiecmea. MOJIIpHas yop. 3-
Mmacca, 5,¢.99
MOJISIPHBII
00BeM,
MOCTOSIHHAS

ABoranpo




Tema 4. CoeHeHHs] XUMHYECKHX J1eMeHTOoB (16 yacoB)
19 1 CreneHb OKUCIIEHUS. 1 §18, Dopmupo | YmeHue YMeHue YMeHue IIpe3enTanus
ymp.1, | BaHue paborats | paboTaTh B | HCHOJIb-
2 MOHATHA | C yueOHHU- | mapax, B 30BaTh
20 2 Baxneiime kiacchl OMHAPHBIX 1 §19, O CTEIICHH | KOM, rpymnmnax, 3HAHUS B
coenuHeHnH. OKCHJIBL. ymp. 4 | okucie- yMEHHe OTBEYaTh OBITY.
21 3 OcHoBaHH4. 1 §20, HUA, COIOCTaB | Ha
ynp.4- | KJaccoB JISITB, BOIIPOCHI
5 coenuHeH | paboTaTh | y4WUTEINs.
22 4 Kucnotsl 1 §21, 1178 ¢
yp.3, | YHCTBIX dhopmyiia
5 BCIIICCT- MH.
23 5 Comun 1 §22 Bax U
24 6 CocraBnenue GopmyIt Comei. 1 §22, CMCCAX.
ynp.2,
3
25 7 O00011IeHNE U cUCTEMaTH3aIUs 1 IToBTO
3HaHUH 10 TeMe «Baxxnenmme puThH
KJIACChl OMHAPHBIX COCTMHEHUI OCHOB
HBIC
TTOHSIT
ns
TEMBI
26 8 AMOp(dHBIE U KPUCTAIUTUIECKUC 1 Atom. §23 [Ipe3enTanus
BelecTBa. Tumsl Monekyna
KPUCTAUTMYECKHUX PEILETOK dusnyeckoe

TECIO.




dusunueckue

CBOMCTBa
27 9 YucThle BelecTBa U CMECH. 1 Cwmecu. Yuctoie | §24
BellecTBa

28 10 [pakTnyeckas padora Ne3. 1 C.205
«AHaju3 MOYBHI U BOJBDY
Hucrpykrax Th

29 11 MaccoBast 10151 KOMIIOHEHTOB B 1 Cwmecu. Yucrteie | §25,
CMeECH. BEIIECTBA ymp. 2,

4,5

30,31 12,13 Permmenue 3ama4 Ha HAX0XKICHUE 2
MAacCOBOH 101M KOMIIOHEHTOB
CMECH.

32 14 [pakTnyeckas padora Ne4. 1 C.209
«IIpurorosienue pactsopa
caxapa C 3aJaHHOU MaccoBOM
JI0JIel paCTBOPEHHOTO BEIIECTBAY
HucrpykTaxk Th

33 15 O060011IeHrE U CUCTEMAaTH3aIUs
3HaHu# 1o Teme: «CoeTuHeHUS
XUMHYECKUX IJIEMEHTOBY.

34 16 KounTtposannas pagora Ne 2 o 1 §18-25
TeMe «CoeIMHEHUS] XUMHUUCCKUX ITorTO
3JIEMEHTOBY PHUTH

OCHOB
HBIC
TTOHSIT
ust
TEMBI
Tema 5. U3meHenusi, npoucxoasiiue ¢ pemecrsamu (12 yacon)
35 ‘ 1 ‘ Odu3nueckre SBJICHUS B XUMUU. ‘ 1 ‘ ‘ Crioco0st ‘ §26, ‘ dopmu- Ymenne Ywmenne Ywmenne [Ipe3enranus




pasnencHus ymp. 3
cMecel
36 2 XHUMHYECKHE PEAKLINN. §27
37 3 XYUMUYECKHE ypaBHEHHUS. §28,
yop. 2-
3
38,39, | 4,56 Pacyéthl o XUMUYECKUM KomnuuectBo §29,
40 YpaBHEHHUSM. BEIIECTRA. yIp.
MoutsipHas 2,3
Macca.
MounsipHbIit
00BbeM
41,42 7,8 TuIbl XAMHYECKUX PEAKIHI. §30-33
ymp. 1-
2;
43 9 Tunel XUMHUUECKHUX peakuil Ha §34
pUMepe CBOMCTB BOJIBI.
44 8 [pakTnyeckas padora Ne5S. C.207
« Ilpu3Haky XUMHUYECKHUX
peakuuii» Uucrpykrax Th
45 9 O060011IeHIE U CHCTEMATH3ALIHS Peaxiun §26-34
3HAHUU 10 TeMe «H3meneHus, pasioKeHus, IToBTO
npoucxooauue ¢ 6eujecmeamu. COC/IMHEHHH, pHTH
obMmeHa, OCHOB
3aMeIleHHs HbIC
HOHST
ust
TEMBI
46 10 KonTtpoasnas padora Ne3. o

TEME ((H3M€H€Hu}l, npoucxodﬂmue
C seujecmeamuy.

poBaHue
MTOHATHH
o
XUMHUUe-
CKHMX
peakuu-
X, X
THIIAX;
YMEHUs
nucarTh
peaxkuuu
u
paccras-
JISTh
ypaBHe-
HHUE B
XUMHYECK
0.4
peakIuu-
SX.

pabortatb
¢ yueOHu-
KOM,
epUOanY
€CKOH
cHcTe-
MO,
AITOPUTM
oM
paccras-
TIeHHA
ko3¢ du-
LIUCHTOB
B
XUMHYECK
ux
ypaBHe-
HUSIX;
yMeHHe
HHTETPHpP
OBaTh
3HAHUS U3
¢$u3uKy B
XUMHUIO.

BECTH
JIAAJIoT,
paborats B
napax,
paboTtatb ¢
YUUTEIIEM.

HHTETPUP
0OBaTh
IIOJIyYEHH
bIC
3HAHUS B
MPaKTH-
yecKoi
JKH3HH.

IIpe3enTanus




Tema 6. PacTtBopenue. PacTBopbl. Peakninu HOHHOT0 00MeHa M OKMCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu(19 yacos)
47 1 PactBopenue kak ¢pu3uKo — 1 HonHas cBs3b. §35
XuMudeckuit npouecc. Tumbl KoBanenTtnas
pactBopos. [ToBTopHEIit HETOoJIspHAs U
uHcTpyKTax o T.b. MOJIAPHAS CBS3b.
Nonsl
48,49 2,3 ONEKTPOJIMTHYECKAS AUCCOIanus | 2 Kucnora §36,
(®M) u teopus O ymp. 1,
4,5
50 4 Wonnsle ypaBHeHUs peakunit 1 OcHoBanue §38
51 5 YcnoBus npoTekaHus XUMHYecKux | 1 §38,
peaKkuuii MeXay pacTBOpaMu yop.5
AJIEKTPOIIUTOB JIO KOHIIA
52-53 | 6-7 Kucnotst B cBete TO/] 2 §39,
ymp. 3,
4
54-55 | 8-9 OcHoBanus B cere TO/] 2 §40,
ymp. 3,
)
56 10 OKCcHIIBI, HX KJIACCU(PUKAINS 1 1 §41
CBOCTBA. ymp. 3
57 11 Conu, ux cBoiicTBa. 1 §42
yp.
2,5
58 12 ['enerndeckas cBA3b MEXIY 1 §43,

Dopmu-
poBaHue
TTOHATHH
0 pacTBo-
pax,
3JIEKTPO-
JINTHYECK
o
JHCCOoIIna
1Y,
HMOHHBIX
ypaBHe-
HUSX,
KHCIO-
Tax,
OCHOBa-
HUH,
COJIAIX,
OKCHJIOB,
OKHCIIH-
TEIIbHO-
BOCCTaHO
BUTEIIb-
HBIX
peakiu-

DopMupo
BaHHE
YMEHUS
paborartp
c
yIeOHUKO
M,
ATOPUTM
amu
coCTaBie
HUS
HOHHBIX
ypaBHEHU
Wu
paccraHo
BKH

K03 du-
[IEHTOB
B OKHCIIU-
TEJLHO-
BOCCTaHO
BUTEJIb-
HBIX
peaxuuu-
fX.

®opMupoB
aHue
YMEHHUSA
paboTatb
WHAWBHIya
JIBHO U B
napax,
COTPYIHUY
aTh C
yuuTeNneM,
yMEHHE
3a]aBaTh
BOIPOCBHI.

®opMupo
BaHHE
YMEHHUSA
HUHTETPUP
OBaTh
3HaHUSA O
paccTBo-
pax,
KHCJIO-
Tax,
OCHOBA-
HUSX,
COJIAIX U
OKCHUJIaxX B
MOBCE-
HEBHYIO
KU3Hb.

IIpesenranus

[Ipe3enTanus

IIpe3enTanus

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanus




Kj1aCCaMM1 HEOPTraHUYCCKUX

ymp. 2-

COCITMHCHUM. 4
59 13 IIpakTnyeckas padora Ne6. C.273
«CBOMCTBA KHCIIOT, OCHOBaHUM,
OKCUJOB U coeil»y. UHeTpyKTam
Tb
60 14 O6001IeHIE U CHCTEMATH3aIIHS IToBTO
3HaHU# 10 Teme: «PacTBopeHue u pUTH
PacTBOPBI». MTOHSAT
ne 00
HFOHHEI
X
peakiy
HSIX
61,62 15,16 OKXHUCIUTETBLHO- §44
BOCCTaHOBUTEIFHBIC PEAKIINN yp.
(OBP). 1,7
63 17 CBoJiCTBa MPOCTHIX M CIOKHBIX IToBTO
Beuiects B cBete TO/] u OBP pUTH
MTOHST
ne o0
HFOHHEI
X
peakiy
HSIX
64 18 IIpakTHyeckasi padora Ne7. C.274
Pemenne sxcniepuMeHTaIBHBIX
3aaa4 no teme: «KOBP»
HNHucrpykTaxk Th
65 19 O60011IeHIE U CHCTEMATH3aLIHs IToBTO

3HaHui o Teme «PacTBopenue.

pUTH

aX.




PactBopsb1. CBolicTBa pacTBOpOB OCHOB

OJICKTPOJIMTOB, NOHHBIC YPABHCHMUS, HBbIC
OBP». TTOHST
us
TEMBI
66 20 HroroBasi koHTpoIbHas padora | 1

Ne4 3a kypc xumun 8§ Kiacca

67,68 21,22 AHanmn3 UTOroBON KOHTPOJIBbHON 2 C.278
paboThl. JlaTa U mpropuTeT
OTKPBITHS XUMHYECKUX DJIIEMEHTOB.

8. YueOHo-MeToanueckoe odecrieyeHue yueOHOro mporecca

1.YyebHO-TeOpETHUECKUE MaTEpUAIbIL:

1.IlpumepHas nporpamMmma 1o y4eOHBIM MpeaMeTaM. XuMus. 8-9 KIacchl: MPOEKT.- 2-¢ u3., fopad. M.: IIpocsemienue, 2011.
(CtanmapThl BTOPOTO IMTOKOJICHUS).

2.ABtopckas nporpamma O.C.I'abpuensiaa, cootBeTcTByIomas OenepansHomy ['ocyaapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTY
OCHOBHOTO 00111eT0 00pa3oBaHus U JomnyileHHass MuHucTepcTBOM obpazoBanus u Hayku Poccuiickoit @eaepanuu (IIporpamma xypca
xumun s 8-9 kiacco obmieodpazoBarenbhbix yupexaenuit / O.C.I'abpuensu. — M.: [Ipoda, 2012r.).

3. Xumus. 8 knacc: yue0. J{ns obieoOpazosat.yupexaenuit / O.C.I'abpuensiH. -13-e uza., crepeoturn.- M.: Jlpoda, 2014.

2.Meroanueckue 1 TUAAKTUIECKUE MaTePUAIIbI:

1. 'abpuensan O. C., Bockoboinukosa H.I1., AmrykoBa A.B.. HacTtonbHas kaura yuurens. Xumus. 8 ki1.: Metoaudeckoe nocooue. — M.:
Hpoda, 2002.

2. Xumus. 8 xi1.: KonTpoabsHbie U TpoBepouHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 8 / O. C. I'abpuensn, I1. H. bepeskun, A.
A. Ymrakosa u nip. — M.: JIpoda, 2009 .

3.T'abpuensa O. C., Bocko6oitnukoBa H. I1. Xumuss B Tectax, 3agavax, ymnpaxkHeHHsX. 8— 9 kia. — M.: JIpoda, 2009 .

3.ITocobus mist yyammxcs:
1.I'abpuensa O. C., SmykoBa A. B. Pabouas terpanp. 8 k 1. K yuednuky O. C. 'abpuensna «Xumus.8». — M.: [Ipoda, 2012.




2. Tetpaap it 1a00OpaTOPHBIX OMBITOB M MpakTHUECKUX padoT k yueOHuky O.C.I'abpuensna «Xumus .8 kmace» [Nabpuensa O.C.,
Kymnosa A.B.-M.: Jlpoda, 2012.
Inanupyemble pe3yabTaThl H3yUYeHHs YUeOHOTO Mpolecca

TPEBOBAHUS K YPOBHIO ITIOAI'OTOBKH BBIITYCKHHUKOB

BbINYyCKHUK HAYUMTCS:

* OMUCHIBATh CBOMCTBA TBEPBIX, )KUAKUX, Ta3000pa3HbBIX BEIIECTB, BBIJCISSN UX CYIIECTBEHHBIC MPU3HAKH;

* XapaKTepu30BaTh BEILIECTBA [0 COCTABY, CTPOECHUIO U CBOMCTBAM, YCTaHABJIMBATH IPUUMHHO-CJIEICTBEHHBIE CBSA3H MEXY TaHHBIMU
XapaKTEPUCTUKAMH BEIIECTBA;

* pacKpbIBaThb CMBICI OCHOBHBIX XHUMHYECKHX IOHSITHUH «aTOM», «MOJIEKYJa», «XUMHUYECKUW 3JIEMEHT», «IPOCTOE BEUIECTBOY,
«CII0’)KHOE BEIIECTBOY, «BAJICHTHOCThY, UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* N300pakaTh COCTAB IMPOCTEUIIUX BEIIECTB C TOMOIIbI0 XUMHUYECKHX (OPMYI M CYIIHOCTh XHUMHYECKUX PEAKIUN C MOMOIIBIO
XUMHYECKUX YpaBHEHHUI;

* BBIUUCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, a TaK)K€ MACCOBYIO JOJI0 XMMHUYECKOrO 3JIEMEHTa B
COEIMHEHUSIX JJIs1 OLIEHKHU UX MPAKTHYECKON 3HAYUMOCTH;

* CPaBHUBATH 110 COCTaBY OKCHJIbI, OCHOBAHMS, KUCIIOTHI, COJIU;

* KJIacCU(PUIIMPOBATH OKCHUJIBI U OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI M COJIM TI0 COCTaBY;

* IOJIL30BaThCS JAOOPATOPHBIM 00OPYAOBAaHUEM U XMMUYECKOU MOCYI0M;

* IPOBOAUTH HECJIOKHBIE XUMUYECKHUE OMBIThI U HAOMIOJCHUS 3a MU3MEHEHUSIMU CBOMCTB BEHIECTB B MPOIECCE MX MPEBPAILICHUII;
coOiroaaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU HAOIIOIEHUN U OIBITOB;

* pa3nU4aTh JKCIEPUMEHTAILHO KHCIOTHI W MIENOYH, TMOJIB3YSICh WHIUKATOPAMHU; OCO3HABATh HEOOXOIMMOCTH COOJIOJACHHS MEp
0€30MacHOCTH Mpy 00paIIeHUH ¢ KUCIOTAMH U HIEI0YaMH.

* pacKpbIBaTh CMBICI ITeproauyeckoro 3akona J[. M. Menneneena;

* ONUCHIBATh M XapaKTEPU30BaTh TAOIHUHYIO (POPMY MEPUOANUECKON CUCTEMBI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SACP W pPACHpEleNIEHHE YHCiIa S3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSM aTOMOB XHMHUYECKHX
3JIEMEHTOB MaJbIX MIEPUOIOB MEPUOAUYECKON CUCTEMBI, a TAKXKE KaJIUs U KAJIbLIMS;

* pa3nuy4aTh BUbl XUMUYECKON CBS3H: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U METaJUIMYECKYIO;

* N300paKaTh AMEKTPOHHO-UOHHBIE (POPMYITBI BEIIECTB, 00Pa30BaHHBIX XUMHUYECKUMU CBSI3SIMU Pa3HOTO BHJIA;

* BBISIBJIAITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS HX KPUCTALUIMYECKUX PEHIETOK: HMOHHBIX, ATOMHBIX, MOJICKYJSPHBIX,
METAJUTMYECKUX;




* XapaKTepHU30BaTh XMUMMUYECKHUE HJIEMEHTbl U WX COEAUHEHHS Ha OCHOBE IOJIOKEHHS DJIEMEHTOB B IEPHOAUYECKOH CUCTEME U
0COOEHHOCTEH CTPOCHUS UX ATOMOB;

* XapaKTepHU30BaTh HAy4YHOE M MHPOBO33PEHUYECKOE 3HAYCHHE MEPUOJUYECKOr0 3aKOHA M IMEePHOAMYECKOM CHUCTEMbl XUMHUYECKHX
anemenToB Jl. . Menzeneesa; * 00BbACHATD CYyTh XUMUYECKUX MPOIIECCOB U UX MPUHIUITUATIBHOE OTINYHE OT GU3HUECKUX;

* Ha3bIBaTh NIPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMHUECKUX PEAKLINI;

* YCTaHaBJIMBATh MPUHAJIECKHOCTh XUMUYECKON peakluu K ONpeNeEHHOMY THIY MO OJHOMY M3 KJIACCU(PHUKAIMOHHBIX IMPU3HAKOB:
1) mo umciTy U coCTaBy MCXOTHBIX BEIIECTB M MPOAYKTOB PEaKUWU (PEeaKUUu COCIMHEHUS, Pa3lIOKCHHUs, 3aMEIIeHUs] U oOMeHa); 2) 1o
BBIJIEJICHUIO WJIM TOTJIOIIEHUIO TEIUIOThl (PEeaKklMM SK30TEPMUYECKHE M SHAOTEPMHUYECKHE); 3) MO HU3MEHEHHIO CTENEHEH OKHMCIEHMS
XAMHYECKUX DJIEMEHTOB (PEaklii OKHUCIHUTEIHLHO-BOCCTAHOBUTENBHBIC); 4) M0 OOpaTMMOCTH Tporecca (peakmuu oOpaTUMbIE W
HEOOpaTUMBIC);

* COCTaBJISITh YPAaBHEHHUS 3JIEKTPOJUTUUYECKON AUCCOMALMU KUCIIOT, IEJI0OUEH, COJel; MOIHbIE U COKpAIIEHHbBIE HOHHBIE YPAaBHEHUS
peaxiuii oOMeHa; ypaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATH MPOJYKThl XUMUYECKUX peakluuil o (Gpopmysiaam/Ha3BaHUSAM HCXOJHBIX BEILECTB; ONPEEISITh UCXOHbIE BEIECTBA
1o (hopMysiaMm/Ha3BaHUAM POAYKTOB PEaKIUH;

* COCTaBJISITh ypaBHEHUs pEaKlUid, COOTBETCTBYIOUIMX IOCJIEIOBATEILHOCTH («IIEMOUYKE)») MPEBpPALICHUN HEOPraHMYECKUX BEIECTB
pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE HKCIIEPUMEHTA MPU3HAKU, CBUAETENIbCTBYIOIINE O MPOTEKAHUN XUMUYECKON peaKlInu;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BELIECTBA;

* ONpeAEIATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KUCIIOT U IIEI0YEH [0 N3MEHEHUIO OKPACKHU MHIUKATOPOB;

* IPOBOJIUThH KaYECTBEHHbIE pEaKIIMU, OITBEPKIAI0IIME HAJTMUKE B BOJIHBIX PACTBOPaX BEIECTB OT/IEIbHBIX HOHOB

* OMpeAeATh NPUHAICKHOCTh HEOPIraHUYECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETAJUIbl, OKCUIBI,
OCHOBAaHU$, KUCIIOTHI, COJIH;

* COCTaBIATH (POPMYJIBI BEIIECTB IO UX HA3BAHMSIM;

* ONpeAEsATh BAJIGHTHOCTh M CTENIEHb OKUCIICHUS SJIEMEHTOB B BELECTBAX;

* COCTaBIATH (YOPMYITBI HEOPTaHUYECKUX COSIMHEHHU 10 BaJCHTHOCTSM M CTENICHSIM OKHCIICHUS AJIEMEHTOB, a TAKXKE 3apsiaM HOHOB,
yKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KHCIIOT, OCHOBAHUN U COJEH;

* OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHs (DU3MUYECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAIIOB) M UX
BBICIIMX OKCHJ/IOB, 00pa30BaHHBIX AIEMEHTAaMHU BTOPOT'O U TPETHEr0 IIEPUOJIOB;

* Ha3bIBaTh O0IIME XMMHUECKHE CBOMCTBA, XapaKTEePHbIE JIsl TPYIIT OKCUOB: KUCIOTHBIX, OCHOBHBIX;



* Ha3bIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTEPHbBIC ISl KaXJOTO M3 KJIACCOB HEOPTraHWYECKHX BEIECTB: KHUCIOT, OCHOBaHUMH,
COJICH;

* MPUBOAUTH MPUMEPHI PEaKIUi, MOATBEPKIAOIINX XUMUUECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUH 1
COJICH;

* ONPENIEIIATH BEIUIECTBO-OKUCIUTED U BEMIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJIITh OKUCIUTEILHO-BOCCTAHOBUTEBHBIN OaaHC (Is1 M3YYCHHBIX PEAKIINi) IO MPEIIOKEHHBIM CXeMaM PEeaKIlHii;

* IPOBOJIUTH JTAOOPATOPHBIE OIBITHI, TTOITBEPHKIAIOIINE XUMHUYECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

BhINyCKHHMK NOJYYHUT BO3MOKHOCTD HAYYNTBLCH:

* IPaMOTHO OOpAaIIaThCs C BEIIECTBAMH B IIOBCEIHEBHOM KU3HU;

* 0CO3HABaTh HEOOXOAMMOCTb COOJIIOICHUS TIPABUJI SKOJIOTHYECKH OE€30I1aCHOTO OBEACHUS B OKPYKaIOLIeH IPUPOAHOM cpee;

* IOHUMAaTh CMBICI U HEOOXOJUMOCTh COOJIOJCHHS NPEANHCAHUN, MPeIaraéMblX B MHCTPYKLHUSAX IO MCIIOJIb30BAHUIO JIEKAPCTB,
CpEJCTB OBITOBOM XUMUU U JIP.;

* NCIIOJIb30BaTh MPHUOOPETEHHBIE KIIOYEBbIE KOMIETEHTHOCTH IPY BBIMIOJHEHUHN UCCIIEA0BATEIbCKUX POEKTOB 110 H3YYECHUIO CBOWCTB,
CrI0cOOOB MOJIYYEHUs U paCIIO3HABAHUS BELIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTBH, HCIIONB3YS CPEACTBA YCTHOW W NMHUCHMEHHOW KOMMYHHUKAllMU TpU paboTe ¢
TEeKCTaMH Y4eOHHMKA M JONOJHUTEIbHOM JUTEpaTypoi, CIIPaBOYHBIMU TaOIMLAMH, MPOSABIATH MOTOBHOCTh K YB)KEHHUIO MHOM TOYKH
3peHus IpHU 00CYkAEHUH PE3YJIHTATOB BBIIIOJHEHHON pabOTHI;

* 0OOBEKTUBHO OLEHMBATh HMH(OPMALMIO O BEIIECTBAX M XUMHUYECKHMX IpOLeCcCaX, KPUTHUYECKH OTHOCUTBCS K ICEBIOHAYyYHOU
uH(popMaluH, HeT0OPOCOBECTHOM peKiIaMe, KacaroLeicsl HCIOIb30BaHMsl pa3IMYHbIX BEILECTB.

* 0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JUIsl IPAKTUYECKOM JESITEIbHOCTH YEI0BEKa;

* ONUCHIBATh U3yYEHHBIE OOBEKTHI KAK CUCTEMbI, IPUMEHSISI IOTUKY CUCTEMHOT'0O aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHUOANUECKON CHCTEMbl XUMHUUYECKUX 3JIEMEHTOB JIUIsl OOBSCHEHU S U MIPEJIBUICHHS CBOMCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HH()OPMAITMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM YIITYOJICHUS 3HAHUN 00 MCTOPUM CTAHOBJICHHUS XMMHUYECKON HAyKH, €€
OCHOBHBIX TOHSTHH, NEPUOJNYECKOrO 3aKOHAa KaK OJHOTO M3 BaXHEWIIMX 3aKOHOB NMPHUPOJbI, a TAKKE O COBPEMEHHBIX JOCTHKEHUSX
HayKU U TEXHUKH.

* COCTaBJISITh MOJIEKYJIAPHBIE U ITOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPAaBHEHUSIM;

* IPUBOJIUTH MPUMEPBI PEaKUUid, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3M MEKJIY OCHOBHBIMU KJIaCCAMHM HEOPraHUYECKUX
BELICCTB;




* POTHO3UPOBATH PE3YNIbTAThl BO3JACHCTBUS pa3IMUHBIX (PaKTOPOB HA M3MEHEHHE CKOPOCTH XHUMHYECKON PeaKIlnu;

* IPOTHO3UPOBATH PE3YJIBTATHI BO3JACHCTBUS PA3IMUHBIX (DaKTOPOB HA CMEIICHIUE XUMUIECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTAaBa U CTPOCHMU S,

* POTHO3UPOBATh CIMOCOOHOCTh BEIIECTBA IPOSBIISTH OKWUCIUTEIBHBIE WJIM BOCCTAHOBUTEJBHBIE CBOMCTBA C YYETOM CTEMEHEH
OKHCJICHHS DJIEMEHTOB, BXOIAIINX B €0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHME T€HETUYECKON B3aMMOCBSI3U MEXIY BEIIECTBAMU B PSAY: IPOCTOE BEIIECTBO — OKCHUJ — TUIPOKCUT —
COJIb;

* OpPraHU30BbIBaTh, IMPOBOJUTH YUYEHUYECKUE MPOEKThl MO HCCICAOBAHUIO CBOMCTB BEIIECTB, MMEIOIIMX BAXXHOE MPAKTUYECKOE
3HAUCHHUE.

XapakrepucTuka Hu(pPoBoi OLEHKN (0TMETKH)

OtMmeTKa «5»:
TIOJTHO PacCKPBITO COJEP)KaHUE MaTeprana B 00bEMe MporpaMMbl U YIeOHMKA; YETKO U MMPABUIIBHO JaHBI ONPEACIICHUS U PACKPBITO
CoJIepKaHue MOHSATHM, BEPHO UCIOJIb30BaHbl HAy4YHbBIE TEPMUHBI; I TOKa3aTEIbCTBA UCTIOIL30BaHbl PA3JINUYHbIE YMEHHUS, BHIBOIBI U3
HAOJIFOJIEHUH U ONBITOB; OTBET CAMOCTOSITEJIHLHBIMN.
OtMmeTka «4»:
PACKpBITO COJIep KaHUE MaTepHuaa, MPaBUILHO JIaHbI ONPEICICHUS MMOHATHUE U UCTIOIb30BaHbl HAYYHbIE TEPMUHBI, OTBET
CaMOCTOATEJIbHBIE, ONPEICIICHUS MMOHATHUI HEMOJIHBIC, IOMYIIIEHbl HE3HAUYUTEIbHBIEC HAPYIICHUS MOCIeI0BATEILHOCTH U3JI0KEHUS, HE -
0O0JIBIIIME HETOYHOCTH MPH UCTIOIH30BAHUH HAYYHBIX TEPMUHOB WJIA B BRIBOIAX a 00OOIICHUSIX U3 HAOIIOIEIIIb.
OtMmeTka «3»:
YCBOEHO OCHOBHOE COJIEp’KaHHe y4eOHOT0 MaTepuala, Ho U3J0KeHO (hparMEeHTapHO; HE BCETAa MOCIe0BATEIHHO ONpe/eeHUE TOHITUN
HEJI0OCTATOYHO YETKHE; HE UCIIOIb30BaHbI BHIBOBI M 000OIIECHUS U3 HAOIIOICHUS U ONBITOB, IOMYIIIEHbBI OIMTUOKHU MPU UX U3JI0KECHUH;
JOMYIIEHBI OIMOKN M HETOYHOCTH B UCIOJIH30BAHUU HAYYHON TEPMUHOJIOTUU, OTIPEICTICHUN TTOHATUH.
OtMeTKa «2»:
OCHOBHOE COJIEpKaHHE y4eOHOT0 MaTepuraja He pacKphITO; HE JaHbl OTBETHl Ha BCTIOMOTATEIbHbIE BOMPOCHI YUUTEIS; TOM YIIICHBI TPyObIe
omrOKa B ONpe/ICICHUH TTOHATHE, TTPU UCIIOJIb30BAHUN TEPMHUHOJIOTUH.
OtMmetka «1»
OTBET HA BONPOC HE JaH.
OneHka TpakTUYECKUX YMEHHUHN ydamuxcs
O1ieHKa yMEHUM CTaBUTh OIBITHI
OtMmeTka «5»:



MPABUJIBHO OTpeieNieHa IeNb OMBbITa; CAMOCTOATENBHO U MOCJIEI0OBATEILHO MTPOBEICHBI O00P 000PYI0BAHUS U PEAKTUBOB, HAYYHO,
I'PaMOTHO, JIOTUYHO ONKCAaHbI HAOIIOIeHUS U COPMYIMPOBAHBI BBIBOJIBI U3 OIBITA.

OtMmetka «4»:

MIPaBUIILHO OTpe/ieieHa 1eJIb OIbITa; CAMOCTOSTELHO MTpoBeicHa paboTa 1o moadopy obopynoBanus, 1-2 ommOKu, B [IEJIOM I'PaMOTHO U
JIOTUYHO OMHCAHBI HAOI0IeHNs, CHOPMYITUPOBAHBI OCHOBHBIC BHIBOIBI U3 OMBITA; B OMMCAHUH HAOIIOJCHUH IONYIIIEHBI HETOYHOCTH,
BBIBO/IbI HETIOJIHEIE.

OtMmetka «3»:

MIPaBUJIBHO OTpeiesieHa elb OMbITa, MOA00p 000pyI0BaHUs, JONMYIEHb HETOYHOCTH, ONMCAHUU HaOM0AeHNEe, (OPMUPOBAHUN BBHIBOIOB.
OtMmeTka «2»:

HE OIpeiesieHa CaMOCTOSTENBHO 1EJb OMBITA; HE MOATOTOBICHO HY)KHOE 000pYA0BaHHE; TOMYIIEHBI CYIIECTBEHHBIE OIIMOKU ero oop-
MJICHUHU.

Otmetka «1»

MOJIHOE HEYMEHHUE.

2. OneHka yMeHHU# MPOBOAUTH HAOIIO ICHHS

Yyutenb 10KEH yUYUTHIBATD:

MPaBUWILHOCTb MIPOBE/ICHNUS;

YMEHUE BBIIETATH CYIIECTBEHHBIE MPU3HAKY, IOTHYHOCTh U HAYYHYIO TPAMOTHOCTH B OQOPMIICHUH PE3YIbTaTOB HAOIIOICHHUE U B
BBIBOJIAX.

Otmetka «5»:

MPaBUJILHO TI0 33J]aHUI0 MIPOBEICHO HAOIIOJCHNE; BBIJICTICHBI CYIIIECTBEHHBIC TPU3HAKU, JJOTUYHO, HAYYHO IPaMOTHO 0()OPMIICHBI
pe3yNbTaThl HAOIIOEHUS U BBIBOIBI.

OtmeTka «4»:

MPABUWJIBHO TI0 33/IaHUIO TIPOBEACHO HAOII0ICHNE, TIPU BBIJICICHUN CYIECTBEHHBIX MTPU3HAKOB Y HAOII0AaeMOro Mpoiiecca, Ha3BaHbl
BTOPOCTENEHHbIE MTPU3HAKH; IOMYIIIeHa HEOPEKHOCTh B 0POPMIICHUH HAOIIOJEHUE U BHIBOJIOB.

Otmetka «3»:

JIOTYIIEHbl HETOYHOCTH, 1-2 ommbKa B MpOBEIeHUH HAOIIOICHHE 110 33JaHUI0 YYUTEIS; IPH BBIICJICHUH CYIIECTBEHHBIX MPU3HAKOB
TIpoIecca BhIICIICHBI JIUITh HEKOTOPBIE, TOMYIIeHbI OmHOKY (1-2) B oopMiieHNN HAOIIOIEHUE U BBIBOJIOB.

OtmMmetka «2»:

JomynieHb! omroku (3-4) B mpoBeIeHUH HAOII0ICHUE TI0 3aJJaHUI0 YUHUTEIIS; HEMPaBUILHO BBIJCICHBI IPU3HAKHU MIPOIIECCa, TOMYIICHbI
ook (3-4) B opopmiieHHH HAOIIOIEHUI U BHIBOJIOB.



OtMmetka «1»
HE BJIaJIe€T yMEHUEM MIPOBOAUTH HAOIIIOJICHUE.
O11eHKa BBIITOJHEHUS TECTOBBIX 3aIaHMIA:

OtMmeTKka «5»: ydanuiics BBIMOTHUI TeCTOBBIC 3aanus Ha 85 — 100%.
OtmeTKa «4»: yJamuiics BBITIOJHUAT TECTOBbIE 3aanus Ha 65 — 84%.
OtMmeTka «3»: yyanuics BBIMOJIHUI TECTOBBIC 3a1aHus Ha 49 — 64%.
OtMmeTka «2»: yyauuiics BbINIOJHUI TECTOBBIE 3aaHusl MeHee ueM Ha 49%.
OtMmeTka «1»: yyanuiics He BBITIOJTHUI TECTOBBIC 3aJaHUS.

KOHTPOJIb YPOBHA JOCTWXKEHW A INTAHNPYEMBIX PE3YJIBTATOB OCBOEHWMA ITPOI'PAMMBI

Kiacc HasBanue KOHTPOIBLHOI pabOThHI

8 Konrtponpnas pabora No 1 « ATOMBI XMMHUYECKUX 3JIEMEHTOBY
KontponbHas pabora Ne 2.» [IpocTsie BenecTBa

KonTponbnas pabora Ne 3.» CoenquHeHUs XUMHUYECKUX JIEMEHTOBY
KonTponbHas pabora Ne 4. «M3meHeHus, NpOUCXOASIIIINE C BEHIECTBAMU
Wrorosas pabota 3a Kypc XMMHUHU 8Ki1acca




