TOUKA \!pocm

Pabouas nporpamma

1Mo XUuMHUM
IJIs yyaiuuxcs 8-9 kiaccoB

Yyumena Canvrosoui Tamvsanvi Anamonveshol

c. [lIabyp
2022 — 2023 yu. 1.



1. IlossicHuTEAbHAA 3aNACKA

Pabouas mnporpamma Kypca XHMMHUM [ OCHOBHOM WIKOJBI pa3paboTaHa B COOTBETCTBUM C
®DenepantbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM 00Iero oopasosanus. B Heil Taxxke
YYUTBIBAIOTCS] OCHOBHBIC UJIeU | 1os10keHus [Iporpammel pa3BuTis v GOpMHUPOBAHUS YHUBEPCATBHBIX

y4eOHBIX ICUCTBHUH /1T OCHOBHOTO 00IIero 00pa3oBaHMs.

B cooTBeTcTBUU € 3TUMHU JOKYMEHTaMH 00y4Yaroluecs O0JKHbBI OBIaeTh IPUEMAaMH, CBA3aHHBIMU
C OIIPE/CIICHUEM IIOHATUI: OTPAHUYMBATh UX, OIIUCHIBATh, XaPAKTEPU30BATh U CPAaBHUBATh. 1 aK KaK XUMUs
— HayKa 3KCIIepHUMEHTAJIbHAs, 00ydJalorecs TO0JDKHBI OBJIAJETh TAKUMH MO3HABATEIbHBIMHU y4eOHBIMU
NeUCTBUSAMH, KaK SKCIIEPUMEHT, HaOIII0/IeH!Ee, U3MEPEHHUE, ONMCaHUe, MOICIMPOBAHUE, TUIIOTE3a, BHIBOIL.
B nponecce n3ydenus kypca y o0ydaromuxcs Ipo1o/kaoT GOpMUPOBATECS YMEHHS CTaBUTh BOIIPOCHI,
OO0BSICHATH, KJIACCU(PULUPOBATh, CPAaBHUBATh, OIPEICNATh MCTOYHUKM HHGPOpPMALUHU, MOIy4yaTb MU
aHAM3UPOBaTh €€, TOTOBUTh WH(GOPMAIMOHHBIA MPOAYKT, MPE3CHTOBATH €r0 M BECTH IHCKYCCHIO.
CrnenoBarenbHO, 1€ATEIbHOCTHBIN MTOIX0] B U3yYEHUU XUMUU CIIOCOOCTBYIOT IOCTHIKEHUIO TUUYHOCTHBIX,
IPEIMETHBIX U MeTalpeIMeTHbIX 00pa30BaTENIbHBIX Pe3yIbTaToB.

IIporpamma no xumuu agpecoana yyamumcsi 8-9 kinaccoB MBOY «llladypckasi cpeansis

o0ueo0pa3oBaTebHasl HIK0JIa» 3anrpaeBckoro paiiona Pecnyoiuku Bypsitusi, opueHTUpOBaHA s
paboThl o yueOHUKaM 111 8-9 Kiaccos.
[Iporpamma npenmosiaraer ucnoyib3oBanue yueoOHukoB I'abpuensa O.C.

B ocHOBY Kypca MOJ0KEHBI CIASIYIONINE H/IeH:
® MAaTCpHUAJIbHOC CAUHCTBO U B3aUMOCBA3b 00BEKTOB U ABJIEHUN IMpUPOABLI;
e Benyllas pojb TEOPETUYECKUX 3HAHWM Ui OOBSCHEHHUS M MPOTHO3UPOBAHUS XUMHUYECKHX
SBIICHUH, OLEHKU UX MPAKTUYECKON 3HAYNMOCTH;
® B3aMMOCBS3b KQU€CTBEHHOU U KOJIMUECTBEHHOW CTOPOH XMMHUECKUX 00EKTOB MaTEPUATLHOTO
MUDA;
® pa3BUTHE XHWMHUYECKOW HAyKH M TPOU3BOJCTBO XHMHUYECKUX BEIIECTB U MaTEpUajoOB s
VIOBJIETBOPEHUS HACYIIHBIX MOTpeOHOCTEH 4YelmoBeKa M OOIIEeCTBA, pElIeHUs TT00aTbHBIX
po0JIeM COBPEMEHHOCTH;
® T'CHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMM.
OTH UJEN PEATU3YIOTCS B KYPCE XMMUU OCHOBHOM IIKOJIBI ITYTEM TOCTHKEHUS CIAEAYIOIINX IeJIeH:
» Qopmuposanue y y9aluxcsi XAMUIECKON KapTHHBI MUPA, KaK OPraHUIECKON YaCTH €ro IeJT0OCTHOM
€CTECTBEHHO-HAYYHON KapTHHBIL.
* Pazsumue TO3HABATEIbHBIX HMHTEPECOB, WHTEIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH

ydalouxcsa B IPOLECCE H3YUYCHUA HMH XUMHYIECKON HAayKHu H eé BKJIala B COBpeMeHHBII\/’I HAay4YHO-



TEXHHYECKUU TIporpecc; GOpMUPOBAHNE BAKHEHIIINX JIOTHICCKUX OIEepAIlUi MBIIIUICHUS (aHAJU3, CHHTE3,
000011eHIe, KOHKpPETH3AIHsl, CPABHEHNUE U JIp.) B MPOILIECCe MO3HAHUS CHCTEMbI BRKHEUIIUX MOHSTHH,
3aKOHOB U TEOPHI O COCTaBE, CTPOSHUHU U CBOWCTBAX XUMHUYCCKUX BEIICCTB.

* Bocnumanue y0exaEHHOCTH B TOM, YTO IMPUMEHECHHE TOJYYCHHBIX 3HAHUN M YMEHHH M0 XUMHUHU
SIBJIICTCS] OOBEKTUBHOM HEOOXOIMMOCTBIO JJIsI 0€30MacHOM pabOThI C BEISCTBAMH U MaTepUalaMH B OBITY
U Ha MPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayus BHITYCKHHKAMH OCHOBHOHM IIKOJBI JIMYHON 00pa3oBaTeIbHON
TPACKTOPHUH: BBIOOP Mpoduiiss 00ydYeHHS B CTapIICH MIKOJIe WM MPOPECCHOHATBHOIO 00pa30BaTeILHOTO
YUPESIKICHUS.

» Osradenue KIO4e8blMU KOMNemeHyusmy: yIeOHO-TIO3HABATEIBHBIMU, HH()OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU.

Jis mocTuKeHusl 3TUX LieJiell B Kypce XMMHUHM Ha CTYIEHH OCHOBHOT'O OOIIEro oOpa3oBaHUs pelialoTcs
CJEIYIOLINE 3a0a4YH:
*  (QopMHUpYIOTCS 3HaHMSI OCHOB XMMHUYECKOW HAYKU — OCHOBHBIX (DAaKTOB, MOHATHI, XUMHYECKUX
3aKOHOB U TEOPHii, BBIPAXKEHHBIX MIOCPEICTBOM XUMHUYECKOTO SA3BIKA;
*  pas3BuBaOTCA yMeHHs HaOmomate W OOBSICHIIOT XMMHUYECKHE SIBICHHS, MPOHMCXOJSAIINE B
IpUpPOJIE, TA0OPATOPHBIX YCIOBHSIX, B OBITY M Ha TIPOU3BOJICTBE;
*  TpuoOpeTaroTCs CrenratbHble YMEHHS U HABBIKH 0 0€30MacHOMY OOpPalICHUI0 C XUMHUYECKUMHU
BEILECTBAMM, MaTepUaIaMu M MPOLECCAMU;
*  (QopmupyeTcss TyMaHUCTHYECKOE OTHOIIIEHUE K XUMHUU KaK MPOU3BOAUTENHHOM CHIie 00IIecTBa, ¢
MOMOIIIbIO0 KOTOPOU pemaroTcs rodaabHbie TPOOIEeMbl YEIOBEUECTBA;
*  OCYUIECTBJSETCS MHTErPALMS XUMUYECKON KapTHUHBI MUpa B €AMHYIO HAYYHYIO KAPTUHY.
Pabouas mnporpamma peanusyercs Ha ocHoBe YMK co3gaHHOrO 1ojx  pPYKOBOACTBOM
["abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 xinacc : yaeOHHK JuTst 001ieodpa3oBarenbHbIx opranuzamnmii / O.  C.
IMabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2021
2. Tabpuensa O. C. Xumus. 9 xiace : yueOHUK 111 001ieoopa3oBarenbHbix opranmsammii / 0. C.
["a6puensin, U. I'. Octpoymos, C. A. Cnankos. — M.: I[Ipocsemenue, 2021
Y4eOHUKH CcOOTBETCTBYIOT DenepaabHOMYy TIOCYAapCTBEHHOMY 00pa3oBaTEbHOMY
crannapry. PekoMennosansl Munucrepctsom npocsenienus Pocculickoit @enepauum.
[Tporpamma pazpaboTtana B cooTBeTCTBUU ¢ y4eOHbIM TuianHoM MBOY «lllabypckas COL» s
YPOBHSI OCHOBHOT'O 00111er0 00pa30oBaHUs C UCIIOJIb30BaHUEM COBPEMEHHOT0 000pYy10BaHUS LIEHTpa
€CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOW HampaBiieHHOCTH «Touka pocra». Ha 6aze mentpa
«Touka pocTay obecrieunBaeTCs peaan3alus 00pa3oBaTENbHBIX IPOrPaMM €CTECTBEHHO-HAYyUHOU
U TEXHOJOIMYECKON HamnpaBiIeHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C TPeOOBaHUSIMU
3aKOHOJIATeNbCTBA B cpepe oOpazoBaHus U ¢ yu€ToM pekomeHnanuii dexepanpHOro oneparopa
y4eOHOro npeaMeTa «XUMHUSI».



Onucanue Mecta yueOHOro npeaMera B yueOHOM ILIaHe
Ha u3ydenue xumun B 8-9 knaccax orBogutcs 138 dacoB (2 yaca B Heiemo)
Paznen 1. [lnanupyemblie pe3yibTaThl

JInuHoCTHBIE, MeTaNPeIMeTHbIE U MPeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS Kypca

XHUMHUH

ITo 3aBCPIUICHHUIO KypCa XMUMHUH HaA 3TAll€ OCHOBHOI'O 06HI€1"0 06pa3OBaHI/IH BBIITYCKHUKH OCHOBHOM
IIKOJIBI JOJIKHBI OBJIAACTD CICAYIOIIUMU PE3YyJIbTaTaMU:

JInuyHOCTHBIE pe3yJIbTaThI:

1) ocosnanue cBOEH ITHUYECKOW NPHHAIICKHOCTH, 3HAHWE HMCTOPUU XMUMUU M BKJIaJa POCCUHCKON
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;

2) @opmuposanue OTBETCTBEHHOTO OTHOIICHHS K ITO3HAHHIO XWMHH; TOTOBHOCTH U CIIOCOOHOCTH
yyalluxcst K CaMOpPa3BUTHIO U €caMOOOPa30BaHUIO Ha OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB U TEOpUM
XMMHHU; OCO3HAHHOT'O BBIOOPA M MOCTPOEHUE UHAMBUyalIbHON 00pa3oBaTeIbHON TPAEKTOPUHY;

3) gopmuposanue UENOCTHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpA, HEOTHEMIIEMOW YacThO KOTOPOIi
ABIISIETCSA XMMUYECKasl KapTHHA MUPa;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAayKd U OOIECTBEHHOM
IPAKTUKHU, B TOM YHUCIIE U XUMHUYECKHM,;

5) oceoenue colMaNbHBIX HOPM, MPABUII TOBEACHUS, POJiCH W (HOPM COLUATIBHON JKH3HU B COIIMYME,
OpUPOZC€ W YaCTHOH >KM3HM HAa OCHOBE SKOJIOTMYECKOH KyIbTypbhl W 0e30macHOro oOpamieHus ¢
BEILIECTBAMM U MaTepHUaIaMu;

6) ¢opmuposanue KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIICHHU CO CBEPCTHUKAMU U B3POCIBIMU B
nporiecce 00pa3oBaTeNIbHOM, 0OIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIe10BATENBCKOM, TBOPUECKON U IPYTUX
BUJIOB JIEATEIBHOCTH, CBS3aHHBIX C XUMHEH.

MertanpeameTHble pe3yJibTaThl:

1) onpedenenue ueneit COOCTBEHHOTO 00YYEHHS, TTOCTAHOBKA M (hOPMYIIMPOBAHUE [UIs Ce0sl HOBBIX 3a/1a4;
2) nnanupoganue TyTEH TOCTHKEHHS KEIaeMOro pe3ybTaTa 00yIeHHs] XUMHHU KaK TEOPETHYECKOT0, TaK
U DKCIEPUMEHTAIbHOIO XapaKTepa,

3) coommecenue CBOMX NEWCTBUI C IUIAHUPYEMBIMU DPE3yJIbTaTaMU, OCYUjeCHi6lleHue KOHTPOIs CBOCH
JeSITeIbHOCTH B MIpOLecce JOCTIDKEHUS pe3ynbTaTta, onpedenerue cocoO0B NeHCTBUI MPU BBIOJHEHUH
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBUHU C MPaBHJIaMH TEXHUKH O€30MIaCHOCTH;

4) onpedenenue WCTOYHHKOB XUMHYECKOH HMHGOpPMAIMHK, TOIyYeHHE U aHau3 e€, CO3JaHue
MH(OPMALIMOHHOTO IPOAYKTA U €T0 MPE3eHTALU;

5) ucnonvszosanue OCHOBHBIX WHTEIUIEKTYaJbHBIX OIEpAlMii: aHaIW3a W CHHTE3a, CPAaBHEHUS H
cuUcTeMarusanuu, oOOOLIEHUS UM KOHKPETU3AllUHU, GblasleHue TPUUMHHO-CIEACTBEHHBIX CBSI3ell WU
nocmpoeHue JOTUYECKOTO pPacCyXJIEHUS U YMO3aKJIIOUeHUs! (MHAYKTUBHOIO, NEAYKTHBHOIO M TIO
aHaJIOTHH) Ha MaTepualie eCTECTBEHHO-HAyYHOI'O COJIePKAHUS;

6) ymenue co3naBath, IPUMEHSATh U IPEOOPA30OBHIBATH 3HAKU M CUMBOJIBI, MOJICITH M CXEMBI ISl PEIICHHS
y4eOHBIX U MM03HaBaTEIbHbIX 33/1ay;

7) popmuposarue M pazgumue dKOIOTUIECKOTO MBIIUICHHS, YMEHHE PHUMEHSTh €r0 B MI03HABATEILHOM,
KOMMYHHUKaTHUBHOMW, COLIMAIbHON MPAKTHKE U MPOPECCUOHANBHON OPUEHTALINH;

8) cenepuposanue unei u onpeneneHne CPeICTB, HEOOXOANMBIX JUTS HX PEATH3ALIUH.



IIpeaMeTHbIE pe3yabTaThI:

1) ymenue 0603HAUATh XMMUYECKUE JIEMECHTBI, Ha3bIBATh UX M XapaKTEPU30BATh HA OCHOBE ITOJIOKCHHUS B
nepuoanueckon cucreMe 1. 1. Menneneesa;

2) ¢hopmyruposanue M3yYCHHBIX TOHSATHIA: BEIIECTBO, XUMHYCCKUH 3JIEMEHT, aTOM, MOJICKYJa, HOH,
KaTHOH, aHUOH, TIPOCTOE U CJI0KHOE BEUIECTBO, XUMUYECKas peaKlns, BUIAbl XUMUYECKUX PEAKIUH U T. I1.;
3) onpedenenue o GopmysaM COCTaBa HEOPraHUIECKUX U OPTAaHUIECKUX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB UJIU CTETIEHU UX OKUCIICHUS;

4) nonumanue uHHOPMAIHH, KOTOPYIO HECYT XUMUYECKUE 3HAKH, (HOPMYIIbI U yPaBHEHHS;

5) ymenue wxnaccuguyuposams TPOCTbIE (METaIbl, HEMETAJUIbl, OJarOpoJHBIC Ta3bl) U CIOXHBIC
(OmHapHBIE COCJMHEHHUS, B TOM YHWCIE€ U OKCHUIBI, a TAaKXKE TUAPOKCHIIBI — KHUCIOTHI, OCHOBAHW,
amM(pOTepHBIC THIAPOKCHUIBI — U COJIM) BEIIECTBA;

6) gopmyruposanue EPUOAUUECKOTO 3aKOHA, 0OBsICHEHUe CTPYKTYPbl U HHPOPMAIIUH, KOTOPYIO HECET
nepuoAnueckas cucreMa xumuueckux osnemeHtoB J[. W. MenngeneeBa, packpvimue 3HAYCHUS
NEPUOANYECKOTO 3aKOHA;

7) ymenue xapakmepuz06ans CTPOCHUE BEIIECTBA — BUJIbI XAMHUYECKUX CBSI3€H U THIThI KPUCTATHYECKUX
pPELIETOK;

8) onucanue cTpoeHHS aTOMOB XHMHUYECKHX JJIEMEHTOB C MOPSIKOBbIMH HOMmepamu 1—20 u 26,
omobpadiceHue NX ¢ TIOMOIIbIO CXEM;

9) cocmasnenue GopmMys OKCHIOB XUMHUUECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM THIPOKCHIIOB;

10) wanucanue CTPYKTYpPHBIX (OPMYJ MOJCKYJISIPHBIX COCTUHEHHH M (OPMYJIBHBIX CIMHHUI] MOHHBIX
COEMHEHUH 10 BAJICHTHOCTH, CTETICHH OKUCIICHHSI UITU 3apsily HOHOB;

11) ymenue ¢popmyruposams OCHOBHBIC 3aKOHBI XUMUH: MTOCTOSHCTBA COCTaBa BEIECTB MOJICKYJISPHOTO
CTPOEHHUSI, COXpPAHEHHS MacChl BEILIECTB, 3aKOH ABOTapo;

12) ymenue ¢hopmyruposames OCHOBHBIC TOJIOKCHUS AaTOMHO-MOJICKY/SIPHOTO YUCHHS W TEOPHH
ANEKTPOIUTUYECKON TUCCOIUAINY;

13) onpedenenue npu3HAKOB, YCIOBUM MPOTEKAHUS U MPEKPALICHUS] XUMHUYECKIX PEaKIIni;

14) cocmasnenue MONCKYISIPHBIX YpPAaBHEHUH XHUMHUYECKUX PEAKIUH, MOATBEPKIAIONIMX OOIIHe
XMMHAYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB W OTPAKAIOIIUX CBS3H MEXIY
KJaccaMH COCIUHCHMIA,

15) cocmaenenue ypaBHEHHI peakiuii ¢ y4acTHEM 3JICKTPOJIUTOB TaK)Ke B HOHHOM (opme;

16) onpedenenue o XUMHYECKUM yYpPaBHEHHSIM TMPHHAICKHOCTH PEAKIMA K ONPEACIEHHOMY THITY WJIH
BUTY;

17) cocmaeénenue ypaBHEHHH OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX pEAKIMH C MOMOIIBIO METO/a
3JIEKTPOHHOTO OajaHca;

18) npumenenue MOHITUIT «OKUCIICHUE)» U «BOCCTAHOBIICHHUE) ISl XapaKTEPUCTUKU XUMHYECKUX CBOWCTB
BEIIIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBECHHBIX PEAKIIHIA XJIOPHUJI-, CYIIb(hAT- U KapOOHAT-aHHOHOB U KaTHOHA
aMMOHHSI B PaCTBOPE;

20) obwsicHeHue BTASHUS PA3TMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHIA;

21) ymenue xapaxmepuzo6éamv TOJOXKEHHUE METAVIOB M HEMETAJUIOB B IIEPHOIUYECKON CHCTEME
9JIEMEHTOB, CTPOEHHE UX aATOMOB U KPUCTAJIOB, 00IIKe (GPU3NUECKHUE U XUMUYECKHE CBOMCTRA;

22) obwscHenue MHOTOOOpa3Hsl MPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOITHH C YKa3aHUEM €€ MPUYHH;

23) ycmanosnenue pa3udauil TUAPO-, TUPO- U IEKTPOMETALTYPIHU U ULIIOCIPUPOSAHIe ITUX PA3TUIUi
pUMEPaMH MPOMBIIUIEHHBIX CITIOCOOOB TOTYYEHHUS METAIIJIOB;



24) ymenue dasamo 0011yI0 XapakTepucTuky 3aementos I, 11, VIIA rpymm, a Takxke Bogopo/ia, KHCIOpO/a,
azoTa, cephl, docdopa, yriepona, KpeMHUS U OOpPA30BAaHHBIX MMHU TPOCTHIX BEIIECTB M BAKHEHIIIHNX
COCMHEHUH (CTpOEHUE, HAXOXKICHHE B MPUPOC, MOJNyueHUe, (PU3NYecKue W XMUMHYECKHE CBOMCTBA,
IPUMEHEHNUE);

25) ymeHue onucvieams KOPPO3UIO METAIUIOB M CIIOCOOBI 3aIIUTHI OT HeE,

26) ymeHue npouz600ums XAMAIECKUE PACUETHI C UCIIOIB30BAHMEM ITOHATHIT «MaccoBast J0JIs BELIECTBA B
CMECH», «KOJMYECTBO BEIIECTBAY, «MOJISPHBIA 00BEMY» 10 POpPMYIIaM M YpaBHEHHSIM PEaKIIHIA;

27) onucanue CBOUCTB U MPAKTUICCKOTO 3HAUCHHS U3yICHHBIX OPraHHMYCCKUX BEIIECTB;

28) svinonnenue 0003HaYEHHBIX B MPOrPaAMME SKCIICPUMEHTOB, PACHO3HABAHUE HEOPTAHUYECKUX BEIECTB
M0 COOTBETCTBYIOIINM MPU3HAKAM;

29) cobnioodenue npaBui 6€30MacHON PabOThI B XUMUYECKOM KaOuHeTe (JlabopaTopuH).

Pa3nen 2. Coaep:xkanue yueOHOro Kypca

Xumus 8 kiacce (70 yacos, 2 yaca B HeJleJ110)
HavyanbHble MOHATHSA U 3aKOHbI XUMHUHK(21 yac)

Tena u BemectBa. CBONCTBA BELIECTB. DTaNOHHbIE (PU3NUECKUE CBOMCTBA BellecTB. Marepuaibl 1
MarepHuaioBe/eHue. Poilb XMMHMU B JKU3HU COBPEMEHHOro obOiectBa. OTHOLIEHHE OOLIeCTBa K XUMUU:
xeMopuaus u xemopoousi.

Mertoabl  u3yuenust xumuu. HaOmronenuwe. DOxcnepumeHT. MogenupoBanue. Monenu
MaTepuaibHble U 3HAKOBBIE WM CUMBOJIbHBIE.

I'azer. JKunkoctu. TBEpaple BemecTBa. B3anMHbIe ITEpEX0abl MEKY arperaTHbIMA COCTOSIHUSIMU
BEII[ECTBA: BO3TOHKA (CyOiuMmaInus) W JaecyOnuManusi, KOHACHCAIMS U UCHApeHHUe, KPUCTALIM3AIUI U
IUIaBJICHUE.

@usnyeckue sBieHUA. YucTele BelecTBa U cMecu. [ OMOreHHbIe U reTeporeHHsle cMecu. Cmecu
razoo0pasHble, *xkujakue U TBEpAble. CrocoObl pa3/ieneHus cMeceil: MeperoHka, WiM AUCTHIUISLNA,
OTCTauBaHUeE, (PUIBTPOBAHNE, KPUCTAJUIN3ALUS UM BblMapuBaHue. XpoMatorpagus. [IpuMmenenne sTux
Croco0oB B J1a00OpaTOPHOI MpaKTHKe, Ha TPOU3BOJICTBE U B OBITY.

XUMUYECKHE IIEMEHTBI. ATOMBI U MOJIeKyJbl. [IpocTsie U cilokHBIE BeniecTBa. AJUIOTPONUS Ha
npuMmepe kuciopoaa. OCHOBHBIE MOJIOKEHHMsSI aTOMHO - MoJieKylspHoro ydeHus. Moubl. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.

3Haku (CMMBOJIBI) XMMHUYECKUX 3JIeMEHTOB. MHQopMalus, KOTOpYI0 HECyT 3HaKU XMMHUYECKHUX
3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XMMHUYECKUX 3JeMeHTOB. Ilepuoaunueckas Ttabnuma
xummuueckux snemeHToB JI. M. MenzaeneeBa: KOpPOTKONEPUOAHBIA M JJMHHOIEPUOIHBIM BapHaHTBHI.
[Tepuonsl u rpynmnel. ['maBHas u nmoGouyHast MOArpynnsl, Ui A- u b-rpynnel. OTHOCUTENbHAS aTOMHAas
Mmacca.

Xumnueckue ¢opmyisl. MHaekcsl U kodpduuueHTsl. OTHOCHTENbHAS MOJIEKYJIpHas Macca.
MaccoBast 107 XMMHUYECKOro 3JIeMeHTa B coeauHeHuH. MHpopmaius, KOTOpYyI0 HECYT XUMHYECKHE
bopMyIbI.

BanentHocts. CTpykTypHBIE (GOPMYITBI. XUMUUYECKHE DJIEMEHTHI C MOCTOSHHON W MEepEeMEHHON
BaJICHTHOCThIO. BbBon Qopmysbl coenvHeHus 10 BajleHTHOCTH. OrmpeneneHue BaJIeHTHOCTH
XUMHUYECKOT0 JIeMeHTa 1o (hopmysie BemiecTBa. CocTaBiieHUe Ha3BaHUM COeTMHEHUH, COCTOSIINX U3 IBYX
XUMHYECKHX 3JIEMEHTOB, 110 BAJIEGHTHOCTU. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

XuMuyeckue peakuuu. PeareHTsl M NpOAYKTHl peakuuu. IIpu3HaKM XMMHUYECKHX pPEaKIMM.
VYcnoBusa ux mpoTekaHusl U NpekpamieHus. Peakiuu ropeHus. DK30TEpPMUUECKHUE U 3HJIOTEPMHUYECKHE
peakuuu.



3aKOH COXpaHEHUs MacChl BEIECTB. XuMUYecKue ypaBHeHUsA. (COCTaBICHHE XUMHUYECKHX
ypaBHeHH. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanuss XMMHUYECKHX pPEaKIUil MO COCTaBy M YWCIY PEareHTOB U MPOIYKTOB. THIIBI
XUMHUYECKHX peakiuid. Peakiuu coeaMHEHUs, pas3lioKEeHHs, 3aMelleHus U oOMmeHa. KarammzaTopsl u
KaTaJjus.

JdemoHcTpauuu
* Komrekuus MaTepuaioB U U31EIUI U3 HUX.
* Mopgenu, ucnonb3yemble Ha ypokax (U3UKH, OMOJIOrHH U reorpaduu.
* OOBEMHBIE U IAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMUUECKUX BEIIECTB.
* MoJenu KpUCTaJUNIMYECKUX PEIIETOK.
* CoOupanue npubopa Juist MOJyYeHUs I'a3a U IPOBEPKaA €ro Ha FrepMETHYHOCTb.
* Bo3sroska cyxoro jb/a, Hojia win HadTaiuHa.
* ArperarHbl€ COCTOSIHUSI BOJBI.
* PazneneHue JByX HECMEIINBAIOIINXCS JKUIKOCTEH € TIOMOILBIO IE€IUTEIbHON BOPOHKH.
* Jluctumistop u ero padota.
* VYcranoBka i GuIbTpoBaHUS U e€ pabora.
* VYcraHoBKa JUIs BeIIapUBaHUs U €€ pabora.
* Komtekuus OBITOBBIX PHOOPOB [T (PUIBTPOBAHUS BO3IyXa.
* Paszpenenue kpacsiero BemecTsa (paoMacTepa ¢ HOMOLIbI OyMakKHON XpoMarorpapuu.
*  Moaenu aJuTOTPOIHBIX MOAU(DUKAIIMN yTIepoa U CephI.
* Ilosyuenue o30Ha.
* Tloprpersi 1. 5I. Bepuenuyca u JI. Y. Menyeneesa.
* KopoTkoneprnoaHslii U JJIMHHONIEPUOAHBIN BapuaHThl [Iepnoauueckoit cucremst . 1.
Menneneena
* KoHcTpynpoBaHue MapOoCTEPKHEBBIX MOAEIIEH MOJIEKYJI.
* Annapar Kunma.
* PaznoxeHue OuxpomaTra aMMOHHS.
* T'openue cepbl 1 MAarHUEBOM JICHTBI.
* TIloprpersr M. B. Jlomonocosa u A. JI. JlaByasse.
*  OmnbITHl, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MacChl BELIECTB.

® FopeHHe (I)OC(i)Opa, PaCTBOPCHUC MPOAYKTA T'OPCHUS B BOJAC U UCCIICHJOBAHUC ITOJTYUCHHOTO
pacTBOpa JIAKMYCOM .

* BzaumojeiicTBHE COJSTHON KHCIIOTHI C IIMHKOM.
* [lonyuenue runpoxcuna meau(Il) u ero paznoxeHue Npu HarpeBaHHUH.
JlabopaTopHbIe ONBITHI
O3HakOMJICHHE C KOJIIEKIIMEH J1a00paTOPHON MTOCY/IbI.
[IpoBepka mpubopa 1Jis MOIy4eHUs: Ta30B Ha TEPMETUYHOCTD.
O3HakoMJIEHHE ¢ MUHEpaTaMH, 00pa3yIOIIMMH TPAHHUT.
[IpuroroBneHue reTeporeHHON CMeCH MOPOILIKOB CEPhI U JKeJe3a U UX Pa3JIesICHHE.
B3aumoseiicTBue pacTBOPOB XJIOPUIOB U MOIUIOB Kallks C paCTBOPOM HHUTpaTa cepedpa.

[Monyuenune runpokcuna meau(ll) u ero B3aumoielicTBre ¢ cepHON KHCIOTOM.

NOoO Ok whE

BzaumopeiictBue pacTBOpa COABI C KHCJIOTOM.



8. INpoBepka 3aKOHA COXPAHEHHSI MACCHI BEIECTB HA IPUMEPE B3aUMOIEHCTBUS IETOYH U KUCIIOTHL.
9. TlIpoBepka 3aKkOHa COXPAaHEHHUS MACCHI BEIECTB Ha IIPUMEPE B3aMMOIEHCTBHS MIENOUH M COJIU JKEIE3a
().
10. Pasnoxenue nepokcuaa BOAOPoaa ¢ MOMONIBI0 okcuaa Mapranna (IV).
11. 3amemenue xene3oM MeaM B MEJHOM KYIIOPOCE.
IIpakTn4yeckne padoThl
1. 3HAaKOMCTBO ¢ JIaOOpaTOpHBIM 00OpynoBaHHeM. [IpaBuiia TeXHUKH OE€30MAaCHOCTH MpU paboTe B
kaOuHeTe xumMuu. Hekoropeie BUIbI paboT.
2. Awuanu3 no4Bbl
Ba:kHeiinue npeacTaBuTe I HEOPraHudecknx BeulecTB. KoinyecTBeHHbIE OTHOLIEHUS B
xumun(18 yaco)
CocraB Bo3ayxa. [lonsTre 00 00bEMHOM 10JI€ KOMITOHEHTA MPUPOTHON Ta30BOM CMECH —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOM CMECH 10 €ro 00beMHOM J10J1e 1 HA00OPOT.

Kucnopon. O3o0mn. [Tonydenue kuciaopona. CoOupanue u pacro3HaBaHue KUCIOpoaa. XUMHUECKHE
CBOMCTBA KMCJIOPOJIa: B3aUMOJEICTBUE C METAJNIaMU, HEMETAJIIAaMH U CJIOKHBIMH BEIIECTBAMU.
[Ipumenenue kucnopona. KpyroBopor kuciopoaa B IpupoJe.

Oxkcunpl. O6pazoBaHre Ha3BaHUN OKCUAOB 10 UX Gopmyrnam. CocraBieHue GopMys OKCUIOB 1O X
Ha3zBaHUsM. [IpencTaBuTeny OKCUIOB: BOJA U YIIIEKUCIBIN T'a3, HeraméHas U3BeCTb.

Bonopon B npuponie. dusnueckue 1 XMMUYECKUE CBOMCTBA BOAOPO/A, €T0 MOJIYYEHHUE U
pUMEHEHUE.

Kucnotsl, ux coctaB u knaccupukanys. Maaukatopsl. Tabmuia paCTBOPUMOCTH.

ConsiHas U cepHast KUCJIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB u Ha3BaHus. PacTBopumocTs coneil B Boze. [IpencraBurenu coei: Xiaopum
HaTpHsl, KapOoHAT HaTpus, hocdaT KaTbIHsl.

[TocTostnnas ABoranpo. KonnuectBo Bemecta. Moib. Monsipaast macca. Kpatablie equHUIIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIUMOJb U KHUJIOMOJIb, MUJUIUMOJISIPHAS U KUJIOMOJISIpHAs
Macchl BELIECTBa.

Pacuérsl ¢ ucronb3oBaHUEM MOHATHI «KOJMYECTBO BELIECTBAY, «MOJISIPHASI MAccay, «IIOCTOSIHHAs
ABoraapoy.

3akoH ABorazpo. MomsipHbIid 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCThH OJTHOTO
rasa 1o Jpyromy.

KpaTHble equHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBIM W KUJIOMOJISIPHBIM 00BeMbI ra3000pa3HbIX
BELIECTB.

PacuéTel ¢ UCIOIb30BaHUEM MOHSITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BEM Ta3oB», «IIOCTOSTHHAST ABOTaJpo».

Pacuérbl ¢ ucnonap3oBaHUEM MOHATUI «KOJIMYECTBO BELIECTBA», «MOJISIPHAsI MAccay, «MOJIIPHBIN
00BEM razoBy, «4UCIO0 ABOTAIPOY.

I'unpochepa. KpyroBopor Boasl B mpupoje. dusmyeckne M XHMHUYECKHE CBOICTBA BOJBI:
B3aUMOJICCTBUE C OKCUIAMH.

OcHoBaHus, ux coctaB. PacTBOpuMOCTh OCHOBaHU B Boji€. MI3MeHeHne OKpacKu MHIUKATOPOB B
niesioyHoi cpeze. [lpeacrapurenu menoyeil: THAPOKCUIbI HATPUS, KA U KaJIbLIMS.

PacTBopuTens u pactBopéHHoe BeuiectBo. PactBopsl. PactBopenue. ['mapatel. MaccoBasd nons
pacTBop€HHOro BemiecTBa. PacuéThl, CBsI3aHHBIE C HCIOJNb30BAaHUEM TIOHATHUS «MaccoBasl A0S
PacTBOPEHHOTO BELLIECTBAY.

JleMOHCTpPaL U



* OmnpeneneHue coaepKaHusl KUCIOPOJa B BO3IyX€E.
* [lonyuyeHune kuciIOpoa pa3iaoKEHUEM IIEpMaHraHaTa Kajaus U MepoKcuaa

BOZIOpPOJA.

* CobOupaHue METOJOM BBITECHEHHUS BO3/lyXa U BOJBL.

* Pacno3naBaHue KMCIOpOJa.

* T'openue maruus, xeiesa, yris, cepsl u pocdopa B KUCIOPOJE.
*  Komnekuus okcuaos.

* [lomyuenue, cobupanue 1 pacrio3HaBaHHE BOJOPO/IA.

* Topenue Bogopona.

* BsaumoaeiictBue Bogopoaa ¢ okcuaom meau(ll).

e  Kounekuus MUHEpaJIbHBIX KUACIIOT.

* IlpaBuio pa30aBieHus cepoil KUCIOTHI.

*  Kounekuus cosnen.

* Tabnuna pacTBOPUMOCTH OCHOBAHMIA, KUCJIOT U COJIEH B BOJE.

* HexkoTopble MeTAILIIbl, HEMETAJUIBI U COETMHEHUS KOJIMYECTBOM BelllecTBa B 1 MOJIb.
* Moaenb MOIAPHOTO 00BbEMA ra3000pa3HBIX BEIIECTB.

JlabopaTropHble ONBITHI

12. TlomyTHeHME U3BECTKOBOM BOBI IPH IIPOIMYCKAHUM YIIIEKUCIIOTO rasa.
13. Tlonydenue Bomopoaa B3aMMOACHCTBMEM LIMHKA U COJISHOM KMCIOTBL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B MIEIOYHOM CpeELeE.
16. OsnaxkomieHme ¢ mpemnaparaMy JOMAIIHEH WIM MIKOJBHOM aNTE€YKd — PACTBOPAMM MEPOKCHIA
BOJZIOPO/1A, CIIMPTOBOM HACTOMKH MO/ M HAIATBIPHOT'O CIIUPTA.
I[IpakTuyeckune paéoTsl
3. TMonyuenue, cobMpaHue U PacIO3HABAHUE KHCIOPOJIA.
4. Tlonyyenue, COOMpaHUe U PacIO3HABAHUE BOJOPOJIA.
5. TIpurortosneHue pacTBOPOB COJIEH C X 3aJaHHON MacCOBOM J0JIEN.
OcHoBHBIE KJIacChl Heopranuyeckux coequHenui (10 yacos)
O60061eHne cBeieHnii 00 OKCHaax, UX KiacCU(pUKAIlUU, HA3BAaHUSIX U CBOMCTBAX.
CnocoOsblI MoTy4eHus: OKCHJIOB.

OcHoBanusi, WX KkiaccupuKanus, Ha3BaHUS M CBOWCTBA. B3aumonelcTBHE C KHCIOTaMU,
KHCIIOTHBIMH OKCHJIaMU W coliiMU. Pa3nokeHune HepacTBOPHUMBIX OcHOBaHUM. CrocoObl MOMydeHUS
OCHOBaHUH.

Kucnotel, ux kmaccupukanus u Ha3BaHusa. OOmMe XMMHYECKHE CBOWMCTBA KHCIOT.
B3aumopeiictBue KHCIOT ¢ MeETalUIaMH. ODJIEKTPOXUMHUYECKUM psii  HANpPsDKEHUH  METasuIoB.
B3anmopeincTBre KUCIOT C OKCUAAMHU METAJLIOB.

B3anmMopeiicTBUe KUCIOT C OCHOBAaHMSIMU — peaklMs HeWTpanuzauuu. B3auMopjeicTBue KHUCIOT C
COJISIMH. [Tomryuenne 6€CKUCIOPOTHBIX
U KHCIIOPOJCOAEPKAIINX KUCIOT.

Conu, ux kiaccudukaius 1 CBocTBa. B3anmoaeiicTBre coneii ¢ MeTamiaMu, 0COOEHHOCTH ITUX
peakuuii. BzauMoaencTBUe CoJIel C COIAMM.

['eneTndeckue psiipl MeTaIa U HeMeTasuia. [ eHeTudeckas CBsi3b MEXKy KiaccaMu
HEOPTaHWYECKHUX BEIIECTB.

JlaGopaTopHbie ONBITHI



17. BzaumMoeiicTBre OKCH/Ia KaJIbLHS C BOJO.

18. ITomyTHEHNE M3BECTKOBOM BOIEL.

19. Peakuus Heiirpanuszanyn.

20. Ionyuenue ruapoxcuaa meau (1) u ero B3aumMoaeiicTBHE ¢ KHCIOTOM.
21. Paznoxenne ruapokcuna meau (1) npu Harpesanum.
22. B3zaumojeicTBHIE KUCIOT C METaJIaMU.

23. B3anuMoieiicTBIe KUCIIOT C COJISIMH.

24. O3HakoMIIEHHE ¢ KOJUIEKIMel colei.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xenesom.

26. B3anmoeiicTBIe coeli ¢ COSIMHU.

27. Tenerndeckas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IIpakTuyeckue padoTnl

6. Pemrenne OKCIICPUMCEHTAJIBHBIX 3a/1a4.

Ilepunonnyecknii 3axon u [lepuoanyeckas cucTeMa XUMHYECKHUX 3JICMEHTOB
. . MenpaesieeBa u ctpoenue aroma( 8 yacon)

EcTecTBeHHBIE CEMENCTBA XMMUUYECKUX 3JIEMEHTOB:ILEIOYHBIE U ILEJI0YHO3EMEIbHbBIE METAJLIbI,

raJloTeHbl, UHEPTHBIE (OJ1aropoiHbIe) ra3sl. AMGOTEPHOCTh. AM(POTEPHBIE OKCUIBI H THPOKCHIBI.

KoMIuiekcHsie COIH.

Otkpeitue 1. . MenneneeBbim llepuoanueckoro 3akona u coznanue um [leprogunueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHUS XMMHUYECKHX 3J1€eMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUU
aToMoB. Jloka3zaTenbCTBa CIOXKHOCTH CTpoeHus aromoB. OmbiThl Pesepdopna. Ilnanerapnas mozenb
CTPOEHHS aToMa.

CocTtaB aTOMHBIX s1€p: NPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aToMHas Macca. B3anmocBsA3b
MOHATUH TIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHAs Macca.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3NEKTPOHHBIX YPOBHENH aTOMOB XUMHUYECKHUX 1eMEeHTOB NelNo
1-20. TlonsiTHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

N3otonbl. @®usnyeckuil cMbicn cuMBoJuKU [lepuonnueckoit cuctembl. CoBpeMeHHas
dopmynupoBka [lepnoanueckoro 3akoHa. Mi3MeHeHUs CBONCTB AJIEMEHTOB B NEPUOAAX U TPYMIax, Kak
(GYHKLUS CTPOEHUS JIEKTPOHHBIX 000J0YEK aTOMOB.

XapakTepHuCTHKa dJIEMEHTa-MEeTallla U 3JIEMEHTa-HEMETalIa 10 UX MOJI0KEeHUIO B [lepnonnueckoit
cucreMe XuMudeckux aeMeHToB [1. 1. Menneneesa.

Jdemoncrpauuu
* Paznuunble popMbl TAOIUI IEPUOIUYECKON CHCTEMBI.
* MoguenupoBanue nocrpoenus Ilepuonnueckoit cucremsl J. . Menneneesa.
* Mogenu aTOMOB XMMHUYECKUX JIEMEHTOB.
* Mopenu aTOMOB 371€eMeHTOB 1—3-ro nepuo1oB
JlabopaTopHbIe ONBITHI.
28. Tlonyuenne ampOTEPHOro TMAPOKCHAA M HCCIIEIOBAHNE ETO CBONCTB.

Xumuueckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peaknuu (11 yacos)

WNonnas xumuyeckas cBsizb. MoHbI, 00pa3oBaHHBIE aTOMaMHd METaJUIOB M HeMeTauioB. CXeMbl



0o0pa30BaHUsI MOHHOW CBsA3M JUId OWHApHBIX coeAMHEHMH. VIOHHbBIE KpUCTAJUIMYECKHE PEIETKH M
dbuznYeCcKre CBOMCTBA BEUIECTB C 3TUM THIIOM peméTok. [ToHsTHE 0 HOpMYTHHON eTUHUIIE BEIIECTRA.

KoBaseHTHass XuMHYecKas CBs3b. OJEKTPOHHBIE W CTPYKTypHble (opmynbl. KoBanenTHas
HermoysipHast  cBsi3b. (CXeMbl 00pa3oBaHWs KOBIGHTHOM CBSI3W Uil OMHApPHBIX COCTUHECHUH.
MonexyJsspHbIE U aTOMHbBIE KPUCTAJUIMYECKUE PEIIETKY, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

DNEeKTPOOTPULIATENIBHOCTD. P anexrpoorpunarensHocTi. KoBaeHTHas nossipHas XUMUYecKas
cBs3b. Junonb. Cxembl 00pa3oBaHHs KOBAJEHTHOM MOJSPHOM CBA3M Al OMHAPHBIX COEIUHEHUH.
MounexysspHble 1 aTOMHBIE KPUCTAJUNIMYECKUE PENIETKH, CBOMCTBA BEIIECTB € 3TUM TUIIOM PEIIETOK.

Mertanmnnueckass XMMHYECKash CBS3b M METAJUIMYECKas KpUCTaulMueckas pemérka. CBoMcTBa
BEILECTB C TUM TUIIOM pelIETOK. EnrHas npuposa XMuMHYECKUX CBA3EH.

Crenens okucienusi. CpaBHEHUE CTENICHU OKUCIICHHS U BaleHTHOCTU. [IpaBuia pacuéra crenenei
OKHCIICHHS 110 (hOpMyIaM XUMHUYECKUX COCAMHEHUI.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. OnpeneneHne CTENeHed  OKHUCIEHUs s
JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pa3HbIX KiIaccoB. Peakluu HMOHHOro oOMEHa M OKUCIHUTENBHO-
BOCCTAaHOBUTENIbHbIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE.
CocraBneHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI METOJIOM 3JIEKTPOHHOTO OaslaHca.

JdeMoHcTpamun

* Bugeo ¢pparmenTsl U ciaiinel «MlOHHAS XUMAYECKask CBS3b ».
* Koiekuus BeecTB ¢ HOHHOM XUMMUYECKOH CBSA3bIO.
* Mopnenu MOHHBIX KPUCTAJUINYECKUX PEIIETOK.
* BugaeodparmenTsl u cnaiinpl «KoBageHTHaIXUMUYECKas CBA3bY.
* Kosuieknuus BeIecTB MOJEKYJIIPHOTO U aTOMHOI'O CTPOCHHUSL.
* Mopnenu MONEKYJISPHBIX U @TOMHBIX KPUCTAJUNIMYECKUX PEIIETOK.
* BuzaeodparmeHTsl u cnaiiipl «MeTanyeckass XMMUUECKas CBSI3b».
*  Komtekuus «MeTajibl U CIIIIaBbD».
* BsaumopeiicTBHe IMHKA C CEPOil, CONTHOI KucnoToit, Xxnopuaom meau (11).
* T'openue maruus.
* B3saumoneilicTBue XJIOPHOU U CEPOBOJOPOIHON BOJIBI.
JlabopaTopHbIe ONBITHI
29. U3rorosieHne MOJIENH, HILTIOCTPUPYIOIIEN CBOMCTBA METAIUTHYECKOM CBA3H
Conepxanue y4eOHOro npeamera
Xumusa 9 kiaace
(68 uacos, 2 yaca B HeeJII0)
IloBTOpeHue u 0000mIeHHe cBeleHUiT 10 Kypcy 8 kiaacca( 5 yacos)

bunapusie coenunenus. OKCHIBI COJIEOOpa3yIOIIUE € HecosjeoOpasyromue. [ UIpOKCHIBI:
OCHOBaHUs, aMpoTepHbIe, KUCIOThL. CpeaHNe, KUCIble, OCHOBHBIE COJIH.

OO60061eHre cBeAeHU 0 XMMHUYecKuX peakuusax. Kiaccupukanms XUMHUYECKHX peakiuil mo
pPa3IUYHBIM OCHOBAaHHUSIM: COCTaBy M YMCIY pearupyroliuxX U 00pa3yoIIUXCsl BEIIECTB, TEMJIOBOMY
3¢ ¢exTy, HarpaBleHUIO, U3MEHEHHUIO CTETeHEH OKUCIIEHHUS 3JEMEHTOB, OOpa3yIOIIMX pearupyromme
BEIIECTBA, (haze, UCIOJIb30BAaHUIO KaTaau3aTopa.

[lonsTHE O CKOPOCTH XUMHYECKOW peakiuu. PakTopbl, BIUAIOMINAE HA CKOPOCTh XUMHUYECKHX
peakuuii: NpUpOJa  pEarupymlolliux BEHIECTB, MX KOHLEHTpalMsd, TEMIleparypa, ILUIOLAdb
CONPUKOCHOBEHUS, HAIMYKE KaTann3aTopa. Karanus.

JdemoHcTpauuu



¢ (O3HaKOMJIEHME C KOJUIEKIIUAMHU METAJII0B U HEMETAIJIOB.

* (O3HaKOMIICHHE C KOJUICKIIMSAMHU OKCHJIOB, KMCIIOT M COJICH.

* 3aBHUCUMOCThH CKOPOCTH XUMHUYECKON PEaKIIUU OT MPUPOJIbl PEarupyrOIINX BEIIeCTB.

* 3aBUCUMOCThH CKOPOCTH XUMHUYECKON PEAKIIUK OT KOHIIEHTPAI[UH PearupyroIINX BEIIeCTB.

* 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT ILIOIIA 1N
COTMPUKOCHOBEHHS PEarupyrOIINX BEIIEeCTB ((«KUTISIIHN CIIOI).

* 3aBHUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUK OT TEMIIEPATyphl PEarupyrouux BEIICCTB.
JlaGopaTopHble ONBITHI
B3anMopeiicTBue aMMuaka 1 XJIOpOBOJOPO/Ia.
Peakuus neltpanuzamuu.
Hab6nronenue TernoBoro 3 dexra peakiny HeUTpaIu3aiuH.
B3aumopeiicTBue cepHoi KUCIOTHI ¢ okcuaoM meau (I1).

Paznoxenue IEPOKCHU A BOAOPOda C IOMOIIBIO KaTajla3bl KapTO(l)eJ'IH

o0k owwhRE

3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKIMK OT IMPUPOJBI PEarupyrolMX BELIECTB HA IIPUMEPE
B3aUMO/ICICTBUS PACTBOPOB THOCYJIb(aTa HATPUS U XJI0pUaa Oapus, THOCYIb(aTa HATPUSI U COJISTHOM
KHCJIOTHI.

7. 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIMU OT NPUPOIbl METAUIOB IIPU MX B3AHMMOJECHCTBUH C
COJITHOM KMCIJIOTOH.

8. 3aBUCHMMOCTL CKOPOCTH XUMHUYECKOH PEAKIMU OT MPUPOABLI KMCIOT IPU B3aUMOIEHCTBHU UX C
HKEJIE30M.

9. 3aBUCHMMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT TEMIIEPATYPHL.

10. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALHH.

11. 3aBucHMMOCTH CKOPOCTH XHMHYECKOH pEAKIMU OT IUIOMIAJH CONPMKOCHOBEHHS PEarupyromux
BELIECTB.

12.  3aBMCHMMOCTH CKOPOCTH XHUMHUYECKON PEAKIIMH OT KATaIu3aTopa.
XuMHuYecKHe peaKui B PACTBOPax 3J1eKTpouToB( 10 yacos)

[TonsiTie 00 AMEKTPOTUTUUECKON IUCCOIMALNU. DIEKTPOJHUTHl U HEIIEKTPOIHUTHL. MexaHnusm
JUCCOITHAIIMN  DJICKTPOJIUTOB C PA3IMUYHBIM  XapakTepoM CBs3u. CTEneHb AJIEKTPOIUTHUECKOM
mucconuaiuu. CHUIbHbBIE U c1a0ble SJIeKTPOIHTHI.

OcHOBHBIE TOJIOKEHUS TEOPUH ANEKTPOIUTHYECKON Auccoruanui. Knaccudukanus HOHOB U UX
cBoiicTBa. KHcnoThl, OCHOBaHMS U CONU KaK AIEKTPONUTHI. VX knaccudukamnus u JUCcoruanusl.

OO0mue XMMHYECKHe CBOWCTBA KHUCIOT: M3MEHEHHE OKPACKU WHIUKATOPOB, B3aUMOJICHCTBUE C
MeTaJUIaMH, OKCHJIAMH M THIPOKCHUIAMU METAJUIOB M COJSIMU. MOJIEKYJIIpHbIE M MOHHBIC (IIOJIHBIE U
COKpaIIEHHBIE) YPaBHEHUS pEeaKIIUi.

XUMUYECKUN CMBICH COKPAIIEHHBIX YPABHEHHU. Y CIIOBHS MPOTEKAHUS PEAKIIUNA MEXKIY JICKTPOJIUTAMU
JIo KOHIIA. PsJT akTHBHOCTH METAJJIOB.

OO01Ire XMMUYECKHE CBOMCTBA IIIeJIoUei: B3aUMOJICHCTBUE C KHCIIOTAMH, OKCHIAaMU HEMETAJIIOB,
comsiMu. OOIIME XMMHYECKHE CBOWCTBA HEPACTBOPHUMBIX OCHOBAaHUI: B3aMMOJCHCTBHE C KHUCIOTaMH,
pa3noKeHUe NPy HarpeBaHUU.

OO0muye XUMHUYECKHME CBOWCTBA CPEAHHMX COJEH: B3aUMOJEHCTBHE C KHUCIOTaMH, IIEIOYaMH,
COJIIMU M MeTalIaMU. B3anMoaelicTBHE KUCIEBIX COJIEH CO IIETOYaMH.

I'uaponms, kak 0OMEHHOE B3aUMOCHCTBHE COJIEH ¢ BOJOW. [ MaApoM3 coi CUITBHOTO OCHOBAHUS



u cnaboit kucnoTel. ['uaponm3 conu c1aboro ocHOBaHUS U CUIBbHOM KucoThl. [1kama pH.
CBolicTBa KHCJIOT, OCHOBaHHWI, OKCHUIOB M COJEH B CBETE TEOPUU IIIEKTPOJIUTUUYECKOU
JIUCCOIMAIIMU U OKHUCIUTEbHO-BOCCTAHOBUTEILHBIX PEAKIIUA.
JdemoHcTpanmu.
* UcnplTaHue BEMIECTB U UX PACTBOPOB HA DIICKTPOIIPOBOIHOCTb.
*  3aBHCHMOCTH JJIEKTPONPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHIIEHTPAIIUH.
* JIBIOKEHHE OKPALIEHHBIX HOHOB B DJICKTPUYECKOM IIOJIE.
* Ompeenenne xapakTepa cpejibl B pACTBOPAX COJIEH.
JlaGopaTopHbie ONBITHI.
13. Muccounanus cnabbix 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. smenenue okpacku HHAMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOYH PA3IHYHBIMU KHCIOTAMHU.
16. Tlonyuenme ruppoxcuna meau (11).1 ero B3anMoaeCTBUE C PA3IMYHBIMKE KUCIOTAMHU.
17. Bzaumopeiicteue cunbHbIX KMCIOT ¢ okcumoM meau (11).
18-20. B3zanmopeiicTBUE KUCIOT C METAJIIAMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4eHue CTyqHs KPEMHUEBOM KUCIOTHI.
23. KauecTBeHHas peakis Ha XJIOPUJL - MK CYJIb(aT-nOHbI
24. VI3MeHeHne OKPacKH MHIMKATOPOB B INEIOYHOM Cpene.
25. B3auMoeliCTBHE IEI0UEH ¢ YIIIEKUCIBIM Fa30M.
26. KauecTBeHHAas peakys Ha KATHOH aMMOHMS.
27. lonyuenue ruapoxcuna meau (1) u ero pasznoxenue.
28. BzaumoelicTBrEe KapOOHATOB C KMCIOTAMHU.
29. Tlonyuenue ruapokcuna xenesa(lll).
30. B3aumopeiicTeue xenesa ¢ pactsopoM cyiabdara meau (11)
IIpakT4yeckue padoThI
1. CaoiicTBa KUCIIOT, OCHOBAHMM, OKCUJIOB U COJIEH B CBETE TEOPUH DJIEKTPOIUTHYECKOM
JIMCCOIHAIINHN U OKHCITUTEBHO ~-BOCCTAHOBUTENBHBIX PEaKIIUiA

HemeTtanabl 1 UX coeAnHeHHsI(25 yacoB)

CtpoeHue aroMOB HEMETAIUIOB W WX TmojoxkeHue B Ilepmommueckoir cucreme. Psn
3JIEKTPOOTPULIATEIBHOCTH. KpucTamimyeckre pemeTkn HEMETaIOB — MPOCTBIX BEIIECTB. AJIIOTPOIHS
u e€ mpuuuHbl. Dusmyeckuwe cBoiicTBa HeMmeTauioB. OOIIHe XUMHUYECKHE CBOMCTBA HEMETAIUIOB:
OKUCIIUTEJLHBIE U BOCCTAHOBUTEJLHBIE.

["anorensl, cTpoeHUE X aTOMOB M MOJIEKYJ. DU3HUECKHME U XUMUYECKUE CBOMCTBA TaJIOr€HOB.
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB raJIOT€HOB B 3aBUCHUMOCTU OT UX MosioxkeHus B [lepmonnueckoi
cucreMe. HaxoxieHre rajloreHoB B IPUPOJAE U UX MOJIy4eHHE. 3HAaYCHUE U TPUMEHEHUE TAJIOT€HOB.

["a;IoreHOBOIOPOIBI ¥ COOTBETCTBYIOIINE UM KHUCIIOTHI: TIIIABUKOBAsI, COJIsTHASI, OpOMOBOOPOIHAS,
nonoBoaopoaHad. ['anorennasl. KauecTBeHHBIE peaklMy Ha rajJoreHuA-uoHbl. [I[puMeHenne coequHeHmi
TaJIOTEHOB M X OMOJIOTHYECcKasi pOJlb.

O61mmas xapakTepuctuka 3neMeHToB VIA-rpymnmbl. Cepa B mpupojie U €€ noydeHue. AJuIoTpOnHbIe
Mo (UKAIIH cephbl U UX CBOMCTBA. XUMUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHHUE.

CepoBOJOpO/I: CTPOEHUE MOJEKYIbl, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA, IMOJYYCHHE U
3Hauenue. CepoBopopoanas kucioTa. Cynbpuabl 1 ux 3HaueHue. JIIoMIUHODOPEIL.



Oxkcup cepsl (1V), cepaucrast kuciora, cynbputel. KauecTBeHHas peakius Ha CyIb(QUT-UOH.

Oxcun cepsl (VI), cepnas kucnora, cynsgatsl. Kpuctamioruaparsl. KauecTBeHHas peakius Ha
Cynb(haT-uoH.

CepHast KHCIOTa - CHJIBHBIA 3eKTpoiauT. CBOMCTBa pa30aBIEHHONW CEPHOM KHUCIOTHI, Kak
TUMIUYHOW KHCIOTHI: B3aMMOJCHCTBHE C METaUIaMU, OCHOBHBIMH W aM(OTEPHBIMH OKCHIIAMH,
OCHOBaHUSMU U aM(POTEPHBIMU TUIPOKCUIAMU, cosisiMu. KauecTBeHHas peakiuius Ha Cyib(aT-HOH.

OO6miass xapakTepucTuka »31eMeHTOB VA-rpynmbl. A30T, CTpOEHHE aroMa W MOJIEKYJIbL.
Ouznyeckue U XUMUYECKHE CBONCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJE U €ro OUOIOruuecKas poJb.

AMMHUaK, CTpOCHHE MOJIEKYJIbI U (pU3NYECKUE CBOICTBA. AMMUauHas BOJa, HAIATHIPHBIN CIIUPT,
ruapar aMMuaka. JIOHOpPHO  -aKIEeNTOpHBIH MexaHu3M  O00Opa3oBaHUS  KaTHOHA  AMMOHHSL.
BoccranoBurenbHble cBolicTBa aMmmuaka. Coil aMMOHHS U WX puMeHeHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHWUSI.

Oxcuzpl a30Ta: HECOJeoOpa3yloIIue W KHUCIOTHBIE. A30THUCTast KUCIOTa U HUTPUTHL. A30THas
KHCII0Ta, e€ MoJy4eHue u cBoiicTBa. Hutpatsl.

®ochop, crpoenune aroma u amiorponus. Dochunel. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnota. Pocharer. DochopHbie ynodpeHus. THCEKTUIIHIBL.

OO6mas xapakTepucTuka 37aeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTBIX
BEILIECTB U COEAMHEHUI B 3aBUCUMOCTH OT IIOJIOKEHUS 3JIEMEHTOB B [leproanueckoil cucreme. YTiepos.
AnnorponHbie MoauduKkanuu: anmas, rpadut. AMopHBIN YIIEpOI U €ro copTa: caxa, akTHBUPOBAHHBIH
yroiab. ApacopOmusi. XuMHUUYECKHE CBOWMCTBa yriepoaa. KOKCOXMMHUYECKOE NPOU3BOACTBO M €T0
npoaykius. KapOusr.

Oxcun yraepoaa(ll): cTtpoenue mosekyinsl, monydenue u ero cBoictBa. Oxcup yriepoaa(lV):
CTpPOCHHE MOJIEKYJIbl, TMOJYy4YeHHEe U €ro CBOWCTBA. YroibHas KucioTa. Comu YroiabHOW KHCIOTHI:
KapOOHATHI U TUPOKapOOHaThl. TexHuveckas v MuiieBas coja.

Heopranuueckne ¥ oOpraHM4eckre BelIecTBa. YTJEBOAOPOAbL. XHMHUYECKOE CTPOCHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COETUHEHHS aTOMOB B MOJIEKYJIE TIO BaJICHTHOCTH.

MertaH, 95TaH, Kak NpeIeNbHBIE YIIEBOJOPOIBbl. OTHICH W aleTHJIeH, KaK HelpeieibHbIe
(HeHacChIIEHHBIE) YIIIeBOAOPoAbl. ['opeHue yrieBogopoaoB. KauecTBeHHbIE peakiiny Ha HeNpeaeTbHbIe
COETUHEHMUSI.

DTUIIOBBIN CIIUPT, €0 MOJy4YeHue, MPUMEHEeHHEe U (u3nojoTHdeckoe neictrue. TpéxaToOMHBIM
cnupt rauiepul. KauecTBeHHas peakiius Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHas - IPECTaBUTENb Kilacca
KapOOHOBBIX KUCIIOT.

Kpewmuuii, ctpoenne ero aroma u cBoiictBa. Kpemunii B mpupone. Cunmunuabl u cunad. OKcun
kpemuus(1Y). Kpemuuesas kucnora u e€ comim.

[Tpon3BoCTBO CTEKIIA U IeMeHTa. [IpoyKIHs CHIIMKaTHOW POMBIIIJICHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemeramnsr B npupone. PpaknnoHHAs MEPETOHKA JKUAKOTO BO3AyXa KakK CIIOCO0 TOIY4eHUS
KHCIIOpo/a, a30Ta, aprona. [lonydenue pocdopa, kpemHus, xaopa, ioga. DIEKTPOIU3 PaCTBOPOB.

[TommyueHue cepHOM KUCIOTHI: CBIPhE, XUMU3M, TEXHOJIIOTUUYECKAsK CXeMa, METO] KUTISIIETO CIOs,
MPHUHIIUIIBI TETITI000MEHA, TPOTUBOTOKA U IUPKYIsiuu. OneyMm. [Ipon3BoACcTBO aMMHUaKa: ChIPhE,
XUMH3M, TEXHOJIOTHYECKas cXeMa.

JleMoOHCTpaLun

o Komnekmus HeMeTaIoB.
e Mojenu KpUCTATHYECKUX PEIIETOK HEMETAIIIOB: aTOMHBIE M MOJICKYJISIPHBIE.



O30HaTOp ¥ MPUHLUIIBI €T0 PaOOTHI.

["openune HeMeTaIoB - MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YTIIsl.
OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmoaeicTBe rajloreHoB ¢ METaJUIAMHU.

BriTecnenue xyopa OGpoMoM WM foja U3 pacTBOPOB UX COJICH

Kosnexuus NpupoIHbIX COEAMHEHUN XJIOPA.

B3auMmozeiicTBue cepsl ¢ MeTaIamMHu.

I'openue cepsl B KUCIOpOIE

Komnexuust cynbGUAHbIX py/I.

KavecTBeHHast peakuus Ha cylb(ua-HOH

OObecuBeurBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
B3anmopeicTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OO0yriauBaHUe OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOU KHCIIOTOM.
Juarpamma «CocTaB Bo3ayxa».

Buneodparmentst u cnaiiapt «[Ituusu 6azaps.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa.

PaznoxeHue Ouxpomara aMMOHHS.

B3anmoneicTBiue KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEABIO.

I'openne 4depHoOro mopoxa

Pa3nosxeHne HUTpaTa Kalnusi U TOPEHUE JPEBECHOTO YroJibKa B HEM

O06pa3ibl TpUPOIHBIX coequHeHH pocdopa.

['openue pocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Tomryuenue 6enoro ochopa u UCTIBITAHUE €TO CBOHCTB

Komnexuust «O6pa3iubl NPUPOIHBIX COETMHEHUN YIIIepo1a»

[Toptper H. JI. 3enunckoro. [lornomnieHne akTHBUPOBAHHBIM YTIEM pacTBOPEHHBIX BELIECTB
WM Ta30B.

VYeTpoiicTBO MPOTUBOTA3A.

Mopnenu MoJIeKysl MeTaHa, ITaHa, TUJIEHA U alleTUIICHA.

B3aumoneiicTBue aTuneHa ¢ GpoMHOM BOJOW M pacTBOPOM I€pMaHIraHaTa Kalusl.
OO61re XMMHYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHast peakiivs Ha MHOTOATOMHbBIE CITUPTHI.

Komnexnust «OGpa3ibl NPUPOIHBIX COETMHEHUNH KPEMHUS.

Konnekuus crekia, KEpaMUKH, IEMEHTA U U3JIEIUNA U3 HUX.

Konnekuust npoayKIuy CUIMKaTHOW MTPOMBIIITIEHHOCTH.

Buneodparments! u cnaiiipl « Ipou3BoACTBO CTEKIIA U LIEMEHTaY.
Komnexuus «IIpupoaHelie coeqMHEHNsT HEMETAIUIOBY.

Buneodparments! u cnaiiapl «PpakMOHHAs IEPETOHKA JKUKOTO BO3IyXa»
BuneodparmenTst u cnaiasl «llomyderue Bo1opoia, KUCIOPOa U TaJOTEHOB
AIIEKTPOIUTUYECKUM CIIOCOOOM.

Mopenu annapaToB JUIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopnenp KUISALIETo CIosl.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCIOTHI».



e Buneodpparments! u crnaiabl «I [pou3BoICTBO aMMHAKa.
o Komneknus «CpIpb€ UIsl TOTYYEHNUS CEPHON KUCTIOTHI.

JlaGopaTopHble ONBITHI

31. PacniosHaBaHue rajoreHuI-HOHOB.

32. KaueCTBEHHBIE pEaKIMHU Ha CYIb(aT-HOHBbI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KAK DJIEKTPOJIUTA.
35. Kauectsennsie peakiuu Ha Gpocdar-uoH.

36. TMonyuenue U CBOMCTBA yrOAbHOM KMCIOTBI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TMpomyckanue yriaeKkuceIoro ra3a 4epe3 pacTBOp CHIMKATA HATPUS.
IIpakTHYecKne padoTsl

2. 3ydenne CBOUCTB CONISTHON KUCIIOTHL.

3. 3yueHue CBOWCTB CEPHOM KHCIIOTHL

4., TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOKUCTB.

5. IMonyuenue yriaekueioro raza ¥ M3y4eHue ero CBOMCTB.
Metaibl u ux coequHenusi (174acon)

ITonoxxenne MeramwiosB B [lepuonudeckoii cucreme xumuueckux aieMeHTos J[. M. Menneneesa,
CTPOEHME UX aTOMOB U KPUCTALUIOB. MeTajindyeckas CBsI3b M METAJUINYECKasi KPUCTANINYECKas pELIETKa.
dusnueckue CBOMCTBA METAUIOB: 3JEKTPO- M  TEIJIONPOBOJHOCTb, OTpaXkarollas CIIOCOOHOCTb,
1acTUYHOCTh. CriiaBbl YEPHBIE U LIBETHBIE.

MerTannel Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHUUECKUN psAl HanpsbkeHui. B3aumozeiicTBue meTanioB c
HEMETAaJUIAMM, OKCUJIAMH, KUCIIOTAMH, COJISIMU. AJIFOMUHOTEPMUS.

CtpoeHure aTOMOB M IIPOCTHIX BELIECTB IIEIOUYHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIEIOUHBIX METAJUIOB OT 3apsII0B siiep X aTOMOB. OKCH/IbI U TUAPOKCUIBI ILIETOYHBIX METAIIJIOB,
UX MOJIyYE€HUE, CBOMCTBA, IPUMEHEHNE. BaxkHelIne COMM ENOYHbIX METAJUIOB, UX 3HAYE€HUE B )KUBOU U
HEXMBOW IIPUPOJIE U B )KU3HU YEJIOBEKA.

CrpoeHrie aTOMOB M MPOCTBHIX BEILECTB IEIOYHO3EMENbHBIX METANIOB. 3aBUCUMOCTh (PU3MYECKHX U
XUMHYECKHUX CBOMCTB LIEIOYHO3EMEIBHBIX METAIIJIOB OT 3apsA10B AEP UX aTOMOB. OKCHIBI U THAPOKCHIBI
LIEJIOYHO3EMEBHBIX METAJIOB, UX ITOJIy4€HHE, CBOWCTBA U NIPUMEHEHHE. BakHelme conu mENo4HO -
3eMEeNbHBIX METaVIOB, UX 3HAUECHHWE B IPUPOJIE U KU3HU uenoBeka. KapOoHaTbl M ruapokapOOHATHI
KaJIbIUS.

XKéctkocTh BO/BI: BpeMeHHas U MocTosiHHasA. CrnocoObl ycTpaHeHHsI BpeMEHHOM kEcTkocT. CrocoObl
YCTpPaHEHHS] NMOCTOSHHOW KECTKOCTH. MonuThl. COEIMHEHMs AIIOMUHUSA B IPUPOAEC. XUMHUUYECKHE
cBoiicTBa amoMuHus. OCOOEHHOCTH OKCHAA M TUAPOKCHJA ATIOMHMHHUS KaK aM(pOTEPHBIX COeTUHEHUH.
Baxueiimme conu anroMUHNA (XJI0pUL, Cyabdar).

OcobeHHocTu cTpoeHUs: atoMa kenesa. JKene3o B mpupone. Baxueiimme pyabl xene3a. Okcuabl U
ruapokcuabl xeneza(ll) u xeneza(lll). Comu xeneza(ll) u xeneza(lll). O6HapyxeHHEe NOHOB KAaTHOHOB
JKene3a B pacTBOpE. 3HAUEHUE COCIMHEHNH Kene3a.

Koppo3us xumuueckas 1 3JeKTpoXuMUIecKas. 3aliuTa MeTajuIoB OT KOPpo3uu. MeTasuibl B IpUpoJe: B
cBOOOJHOM BHUJIE U B BUJIe coequHeHui. [lonstre o metamutypruu. U€pHas u 1iBETHasi METaJUTyprusl.



[TupomeTasmyprusi, THIPOMETALTYPTHs, JJIeKTpoMeTauTyprus. Jlomennsrit mponecc. [lepepadoTka
YyryHa B CTajlb. DJIEKTPOJIU3 PaCIJIaBOB.
JdemoncTpauuu
* BsaumopnelicTBue HaTpUsl, IUTUS U KAJIBLMS C BOJOM.
* T'openue HaTpus, MarHus U *eje3a B KUCIOPOJE.
* Bcnbllika TEpPMUTHOM CMECH.
* BsaumonelcTBUE CMECU IIOPOLIKOB CEPBI U XKele3a, IMHKA U CEPBI.
* B3saumopmeicTBUE aTlOMUHHS C KUCIIOTaMH, IIIEIOYaMH U BOJOM.
* B3saumopaeilicTBue XKeie3a U MEAU C XJIOPOM.
* BsaunmoneicTBUE MEAU C KOHLIEHTPUPOBAHHOK CEPHOM KUCIOTOM M a30THOM KUCJIOTOU
(pa30aBneHHOMN M KOHIICHTPUPOBAHHOM).
* Okpacka MmIaMeHH COSUHEHUSMH IEJIOYHbBIX METAJUIOB.
* Okpacka IJIaMEHU COEAMHEHUSIMU IEIIOYHO3EMEIbHBIX METAJIIOB .
* Tamenue u3BecTH BOJOM.
* [lomydeHue KECTKOW BOJbI B3aUMOJAEHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
* VYcrpaHeHHe BpeMEHHOU KECTKOCTU KUTISTYCHUEM U JOOaBKOM COJIBI.
* YcTpaHEHHE OCTOSTHHOM )KECTKOCTH JT00aBKOM COJIBI.
*  VOHUTHI ¥ IPUHIUIT UX JIeHCTBHSA (BUACO(PparMeHT).
e Komiekuus NpupoaHbIX COEIUHEHUN aTFOMUHUA.
*  BuzaeodparmenTsl U cnaiipl «OKCHI aTFOMUHUS U €70 MOTU(DUKALIUNY.
* [lomydyenue am(poTepHOr0 TUAPOKCUIA ATFOMUHUS U UCCIIEAOBAHUE €TI0 CBOMCTB.
*  Komneknus «XUMHUYECKNE UCTOUHUKHU TOKa».

* Pe3ynabpTaThl AMUTENBHOTO KCIEPUMEHTA 10 U3YUYEHHUIO0 KOPPO3UH CTANbHBIX U3EIUN B
3aBHCHUMOCTH OT YCJIOBHIA MIPOLIECCOB.
* Boccranosnenue menu u3 okcuaa menu(ll) Bomopomom.
*  BuneodparmenTs! u cnaiiasl «[ [pon3BOACTBO UyryHa U CTAI.
*  BuneodparmenTs u cnaiiapl «3aenus u3 4yryHa u ctaam.
*  BuneodparmenTs u cnaiasl «II[pon3BoaACTBO ATIOMUHHUSI.
JlabopaTopHBbIe ONBITHI
39.BzaumoseiicTre xkesesa ¢ pactBopoM cynbhara meau(ll).
40.HOJ‘Iy‘{eHI/Ie HU3BECTKOBOM BOJBI 1 OIIBITHI C HEH.
41.Tlonyuenne ruapokcuaos xeaeza(ll) u (11).
42.Ka4ecTBEHHBIE PEaKIUK HA KATUOHBI JKENE3a
IMpakTHyeckue padoTnl
6. IlomydeHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHSI.

7. PeleHue SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTasuiby.
XHMHA M OKpYy:Kaomas cpeaa(2 yaca)

Crtpoenue 3eMiu: SApo, MAaHTHS, 3eMHas KOpa, X XUMUUYECKUI cocTaB. JIutocdepa u eé
XUMUYeCKHUi coctaB. Munepainsl. Pyabl. Ocagounbie nopoasl. [lone3Hsie nckomnaembie. XMUMUUYECKHUI
cocTaB TuIpochepsl. XUMUUECKHI COCTaB aTMOC(epHI.

W cTouHMKN XMMUYECKOTO 3arpsi3HEHHS OKpYXKaromel cpenbl. [ 1o0ampHbIe 9KOJIOTHYEeCKUE TTPOOIeMbI



YeJI0BEUECTBA: NAPHUKOBBIN 3(P(EKT, KUCIOTHBIE OXKIU, 030HOBBIE AbIPbl. MeXyHapOaHOE
COTPYAHHUYECTBO B 00JaCTH OXpaHbl OKPYKAIOIIEH Cpeabl OT XUMHUYECKOTO 3arps3HeHus. «3enéHas
XUMUSD.
JdemMoHcTpanuu

* Bugeodparments! u cnaiiapl «CtpoeHne 3eMin U €€ XUMUYECKHA COCTaB.

* Koutekus MUHEpaJIOB U TOPHBIX TOPO/IL.

*  Komnekuus «Pynbl METaIIIOBY.

*  BuzaeodparmenTs U cnaiinsl «I 100anbHBIE SKOJIOTHYECKHUE TPOOIEMbI YEIOBEUECTBAY.
JlabopaTopHbIe ONBITHI

43. V3yuenue rpaHuTa.

O0o0menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHY(7 4acoB)

CtpoeHue aToMa B COOTBETCTBUU C IOJIOKEHUEM XMMHUECKOI0 AieMeHTa B [lepuonnueckoii cucreme.
CrpoeHue BelecTBa: XMMHMYECKas CBsS3b U KPUCTALIMYECKHE PpEHIETKH. 3aBUCHMOCTb CBOWCTB
00pa30BaHHBIX JJIEMEHTAMHU IPOCTHIX BELIECTB (METAJUIOB, HEMETAJUIOB, OJArOPOJHBIX Tra3oB) OT
IIOJIOKEHUS IEMEHTOB B [lepuoanueckoit cucreme. TUIIOIOrMS HEOPraHMYECKUX BEIIECTB, JEICHUE UX
Ha KJ1accel ¥ rpynisl. IIpencraBurenn.

[Ipu3Haky © ycClIOBHsS NPOTEKAHUS XMMHYECKUX peakiuui. TUIONOrHs XMMHYECKMX pEeakUHil 10
pa3Iu4HbIM OCHOBaHUAM. Peakiuu noHHoro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
XUMHUECKHE CBOMCTBA IPOCTBIX BEIIECTB. XapaKTEpHbIE XMMHUYECKHE CBOWCTBA COJIEOOPA3yIOLIUX
OKCH/JIOB, THJIPOKCHU/I0B (OCHOBaHMM, KUCJIOT U aM(OTEPHBIX THAPOKCUIIOB), COJIEH.

2.00mas xapakTepucTuKa y4eOHOro npeamera
B cooTBeTcTBUM ¢ (henepaibHBIM TOCYAAPCTBEHHBIM 00Pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIETO
00pa3oBaHMs ydaiuecs JOJDKHBI OBJQJETh TAaKMMH IO3HABATEIbHBIMU YYEOHBIMU JEHCTBUSIMHU, KaK
ymMeHue (GopMynupoBaTh MpoOIeMy U THUIOTE3y, CTaBUTh IEJIU U 3a/1a4d, CTPOUTH TUJIAHBI JOCTHXKCHHS
LeJIeld W PEIICHUs] MOCTAaBJIECHHBIX 3a7ay, MPOBOJUTH YKCIEPUMEHT U Ha €ro OCHOBE JEJaTh BBIBOJbI U
YMO3aKJIIOUEHHsI, TPEACTABIISATh UX U OTCTaWBaTh CBOIO TOUKY 3peHusi. Kpome 3Toro, yyanimecs: 1OJKHbBI
OBJAJIETh TNPUEMAMH, CBSI3AHHBIMH C OIPEACIICHUEM TMOHATHI: OrpaHUYMBaTh WX, OMNHUCHIBATH,
XapakTepu30BaTh U CpaBHUBATH. CleA0BATENbHO, IPU W3YYEHUU XMMHUU B OCHOBHOM IIKOJIE y4alluecs
JOJKHBI OBJIA/IETh YYEOHBIMH ACHCTBUSIMH, MO3BOJSIONIMMH UM JOCTUYD JHYHOCTHBIX, MPEAMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB.
[Ipemmaraemass mporpaMMa Mo XMMHH PacKpbIBaeT BKJIAJ y4eOHOTO TpeIMeTa B JTOCTIDKCHHE IIesiel
OCHOBHOTO 00IIIeT0 00pa30BaHUs U ONPEACISICT BAXKHEHIIINE COAepKaTeIbHbIE JIMHUH MPEIMETa:
* «BEILIECTBO» — 3HAHUE O COCTaBE U CTPOCHUHU BEIIECTB, UX CBOMCTBAX U OMOJOTUYECKOM 3HAUYCHUH,
* «(XMMHUYECKAasl peaKlus» — 3HaHHE O MPEBPAICHUSAX OJHUX BEIIECTB B JAPYTHe, YCIOBUSAX MPOTEKAHUS
TaKHUX MPEeBpAIICHUN U cioco0ax yImpaBleHUs PEaKIUsIMU;
* «IMPUMEHEHHE BEIIECTB» — 3HAHUE U OMBIT 0€30MacHOr0 OOpaleHHs C BEleCTBAMH, MaTepuaIaMu U
mporeccamMmu, He0OXOIMMBIMU B OBITY U Ha TIPOU3BO/ICTBE;
* (GI3bIK XHUMHUU» — ONEPUPOBAHUE CUCTEMOW BAKHEHIIUX XUMHUYECKUX MOHSATHUM, 3HAHWE XUMHYECKOU
HOMEHKJIATyphl, a TakXKe BIAJICHHE XUMHUYECKOH CHMBOJHMKON (XHMHYECKUMU (QopMylramMu U
YpaBHEHUSIMH).



4. IleHHOCTHBIE OPMEHTHPBHI COAEPKAHUA Y1eOHOT0 nmpeaMeTa « XuMHs»
Y4ueOHblit npeameT «XI/IMI/ISI», B COACPIKAHUU KOTOPOI'O I'IaBHBIMH KOMIIOHCHTAMHU ABJISIFOTCSA HAYYHBIC

3HAHUS U HAyYHBIE METOIbI MO3HAHMS, ITO3BOJISIET MPOOYKAATh Y YUAIIUXCSI IMOILMOHAIBHO-IIEHHOCTHOE
OTHOIIEHHE K MU3ydyaeMoMy Martepuaiy. B pesynbrare yuyeOHOU AEATEIbHOCTH CO3AIOTCS YCIOBUS IS
dopmupoBanusi cucreMbl LeHHocTe. [lo3HaBarenbHas (GyHKIHMS y4eOHOrO mpeaMera «XHUMUs»
3aKITI0YAeTCs B CIIOCOOHOCTH €T0 COJICpYKaHHsI Pa3BUBATh IEHHOCTHBIC KAUECTBA Y YUaIIMXCS.
Ilo3nasamenvnvie yennocmu: omHouleHue X XUMHYECKHM 3HAHUSAM KaK OJHOMY W3 KOMITOHEHTOB
KyJbTYpbl 4€JIOBEKa Hapsy C JAPYTUMH €CTCCTBEHHOHAYYHBIMU 3HAHHMSMH; OKPYKAIOIIEMy MHPY Kak
MUY BEIIECTB M MIPOUCXOISANINX C HUMH SIBJICHUH; ITO3HABATEILHON JIEATEILHOCTH (KaK TEOPETHYE- CKOM,
TaK M SKCIEPUMEHTAJIbHON) KaK WMCTOYHMKY 3HAHWN; noHumauue: OOBEKTUBHOCTH U JOCTOBEPHOCTHU
3HaHUH O BEUIECTBAX M MPOUCXOASIINX C HUMH SIBJICHUAX; CIOXHOCTH M OECKOHEYHOCTH Ipoliecca
NO3HaHUS (HA MPUMEPE UCTOPUU XUMHUECKUX OTKPBITHI ); AEHCTBHUS 3aKOHOB IPUPOBI U HEOOXOTUMOCTH
UX ydera BO Bcex cdepax IesTeIbHOCTH YEeNOBEKAa; 3HAYCHHMS XWMHUYECKUX 3HAHUN JUIS pEIICHUs
rI00aNBHBIX TPOOJEM dYelloBeuecTBa (PHEPreTUYECKOH, ChIPhEBOW, MPOIOBOJIBCTBEHHOW, 370POBbS MU
JIOJITOJICTHSI YEJIOBEKA, TEXHOJIOTHYECKUX aBapuid, II00aaIbHON 3KOJIOTHU H Ip.).

Ilennocmu mpyoa u 6vima: OTHOIICHUE K TPYIOBOH JEATEIBHOCTH KaK €CTECTBEHHOW (pU3MUECKOW H
UHTEJUICKTYaJ IbHOH MOTPEOHOCTH, TPYNy Kak TBOPUYECKOW NEATEILHOCTH, TO3BOJISIOIICH MPUMEHSTH
3HAHUS Ha NPAKTUKE; COXPAHEHHE M MOJIEPKaHUE COOCTBEHHOTO 3/I0POBbS U 3I0POBbSI OKPYKAIOIIHNX, B
TOM YHCJIE OPTaHU3aIUs MUTAHUS C YYETOM COCTaBa M SHEPreTHYECKOW IEHHOCTH MHIIH; COOIII0JCHHUE
npaBui 0€30MaCHOTO MCIOJIB30BAHUS BEIIECTB (JIEKAPCTBEHHBIX MPEMapaToB, CPEICTB OBITOBOW XMMMHU,
NECTUIU/IOB, TOPIOYE-CMA30UHBIX MATEPHAJIOB H JIp.) B MOBCETHEBHOM KH3HH, OCO3HAHUE IOCTIKEHHS
JMYHOTO YyCIeXa B TPYIOBOW JEATEILHOCTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUH C
COLMAIBHBIMU CTaHJAPTaMH M TOCICAYIOUIMM COIHAIBHBIM OJIOOPEHUEM JOCTHKCHHI HAyKH XUMUH H
XUMHYECKOTO TIPOU3BOJICTBA ISl Pa3BUTHSI COBPEMEHHOTO 00IIEeCTBA.

Hpaecmeennvie yennocmu: omuouienue k cede (OCO3HaHHME COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO
OOIIECTBEHHOTO JI0JITa, ITUCIUILTHHUPOBAHHOCTh, YECTHOCTh M TPABIUBOCTh, IPOCTOTA U CKPOMHOCTH,
HETEPIUMOCTh K HECHPaBEIJTUBOCTH, MPHU3HAHUE HEOOXOJMMOCTH CaMOCOBEPIICHCTBOBAHUS), APYTHM
moasM  (TyMaHHW3M, B3aMMHOE YBAXKEHHE MEXIY JIIOJIbMH, TOBapUIIECKas B3aWMOIIOMOIIb U
TpeOOBaTENbHOCTh, KOJUIEKTUBHM3M, 3a00Ta O JIpYrux JIOAsX), npupoae (OepekHOoe OTHOILIEHUE K ee
00raTcTBY, HETEPITUMOCTH K HApYIICHHUSIM YKOJIOTHYECKUX HOPM U TpeOOBaHUH, SKOJIOTUIECKH TPAMOTHOE
OTHOILIEHHE K COXpaHEHHIO ruapocdepsl, atMmochepsl, MOUBbI, OHMOCHEpPDI, YETOBEYECKOTO OpPraHUu3Ma;
OLIEHKa JICHCTBUS BOIIPEKH 3aKOHAM MPHUPO/IbI, MPUBOJAIIEIO K BOZHUKHOBEHUIO INI00AIBHBIX MPOOIIEM);
NOHUMAaHue HEOOXOTUMOCTH YBaKUTEIBHOTO OTHOIIEHUS K JOCTHXXEHHUSM OTE€YECTBEHHOM HAyKH,
UCCIIEI0BATEIbCKON AEATEIbHOCTH POCCUMCKUX YUEHBIX-XUMHUKOB (IaTPHOTHUECKUE YYBCTBA).
KommyHnukamuenvle yenHHOCmU: OMHOUleHUe K HOPMaM s3bIKa (€CTECTBEHHOTO M XHMHYECKOTO) B
pa3IUYHBIX HICTOYHUKAX HHPopManuu (muteparypa, CMU, aTepHeT u Ap.); nonumanue Heobxooumocmu.
NPUHATHS PAa3IMYHBIX CPEICTB W NMPUEMOB KOMMYHUKAIIUH; TONYyYeHHS HWHPOPMAIUH U3 Pa3THIHBIX
WCTOYHUKOB; apryMEHTHPOBAHHOW, KPUTHYECKOH OIEHKM WH(POpPMANWH, TOITYYCHHOW W3 pa3IHMIHBIX
MCTOYHHKOB; COOOIICHHs TOYHOW W OCTOBEPHON MH(OPMAILNU; SICHOCTH, TOCTYITHOCTH, JIOTUYHOCTH B
3aBHCUMOCTH OT II€JIH, TIOJIHOTHI WJIM KPATKOCTH H3JI0KEHHsI MHPOPMAIIUH; CTPEMIICHUS TIOHATh CMBICI
0OpaIIeHHOM K YeJIOBeKYy peuu (YCTHOM M MUChbMEHHOI); BECHUs AUAJIora JUIs BBISIBICHUS Pa3HBIX TOUEK
3peHHsl Ha pPaccMaTpUBAEMyI0 HH(OPMALMIO; BBIPAKEHUS JUYHBIX OIICHOK W CYXXACHUH; MPHUHATHUSL
BBIBO/IA, KOTOPBIA hopMupyercs B mpolecce KOMMYHUKALIUH.

Icmemuueckue yeHHOCMU: NOZUMUBHOE Y)YBCNBEHHO-YEHHOCTHOE OMHOUeHUe: K OKPYKAIOIIEMy MUADPY
(KpacoTa, COBEpIIICHCTBO M TAPMOHUSI OKPYKAIOMIEH MPUPOJIBI K KOCMOCA B LIEJIOM); IIPHPOTHOMY MHPY
BEIIECTB U WX MPEBPALICHUI HE TOJBKO C TOUYKH 3PEHUS TOTPEOUTENS, @ KaK K HCTOYHHUKY MPEKPACHOTO,



TapMOHHMYHOTO, KPAaCHBOTO, TOIYUHSIONIETOCS 3aKOHOMEPHOCTSIM, IMPOMOPIMOHAIBHOTO (HAa MpUMepe
B3aMIMOCBSI3M CTPOCHHS M CBOMCTB aTOMOB M BEIIECTB); BBIIIOJHEHUIO YYEOHBIX 33/1a4d Kak K MPOIEcCy,
JIOCTABJISIIOLIEMY 3CTETUUYECKOE YIIOBOJILCTBUE (KpacHUBOE, U3SIIHOE PEIICHUE WM J0Ka3a- TEeIbCTBO,
MPOCTOTA, B OCHOBE KOTOPOW JICKHUT TapMOHUS); NOHUMAHUE HeoOX00umMocmuy W300paKeHHs] UCTHHBI,
HAYYHBIX 3HAHWHA B YyBCTBEHHOW Qopme (Hampumep, B MPOU3BEACHHAX MCKYCCTBA, IOCBSIIEHHBIX
HayYHBIM OTKPBITHUSIM, YYEHBIM, BEIIECTBAM M MX ITPEBPAIICHUIM ).

Pa3zgea 3. TemaTn4yeckoe NJIaHUPOBaHUE

No HaunmenoBanwue pasienoB (Tem) KonnuectBo B ToMm uncie Ha npoBegeHue
4acoB I10 IIpakTrueckux KontponbHabIx
nporpamme pabort pabot
8 knacc
1 | HayaibHble TOHSATHA U 3aKOHBI 21 2 1
XUMHH
2 | BaxHeimme npeacTaBuTeNn 18 2 1

HCOPIraHUMYCCKUX BCIICCTB.
KonndecTBeHHBIE OTHOIICHHS B

XHMHUH

3 | OcHoBHBIC KJIACCBI 10 1 1
HEOPraHWYECKUX COCTUHEHUM

4 | [Mepuoguueckwii 3aKOH " 8
[Meproanyeckas cucTeMa

XUMUYECKUX oajeMmeHtoB [J[. 1.
MeHieneeBa U CTpOEHHE aToMa

5 | Xumuueckas CBSI3b. 11 0 1
OKHUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIC PEAKIIMH
Peseps 2
Hroro 70 5 4
9 knacc
1 [ToBTOpEeHME U 006001IEHNE )

CBEJCHMI 110 KypcCy 8 Kiacca.
XHWMHYECKUE pEaKUU

2 | XuMH4ecKue peakiuu B 10 1 1
pacTBopax

3 | HeMeramiel ¥ UX COETMHEHUS 25 4 1

4 | MeTtajutel ¥ UX COSIUHEHUS 17 2 1

5 | XuMus ¥ OKpyKarolas cpena 2

6 | O0o0OImEeHne 3HAHUI [T0 XUMHUH 32 7 1

KypC OCHOBHOM ILIKOJIBL.
[ToaroroBka k OCHOBHOMY
rOCyJ1IapCTBEHHOMY DK3aMEHY

(0I'9)
Peseps 2
Utoro 68 7 4

Pazngean 4. Onucanue MaTepuaJbHO-TEXHHUYECKOI0 o0ecnevyeHnsi 00pa3oBaTeibHOI0 Mpouecca



Onucanne yue0HO-MeTOAMYECKOT0 U MATEPUATIHbHO-TEXHUYECKOT0
o0ecmeyeHud.

YMK «Xumusa. 8 knaccy
INa6puensua O. C. Xumus. 8 kiacc: ydeOHHMK st oOrieoOpa3oBarenbHbix opranuzamuii / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipoceemenue, 2021
INabpuensa O. C. Xumumsa. Meroaumdeckoe mocobue mas 8 kimacca ydeOHOe mmocoOue s
obmeoOpazoBatenbHbIx opranmu3anuii / O. C. I'abpuensn, 1. B. Axcénona, 1. I'. OcTtpoymoB. —
M.: [IpocBemienue, 2019
Ia6puenssa O. C. Xummss. COOpHHK 3ahau M ynpakHEeHUH. 8 kjacc: ydeOHOe mocoOue s
obmeobpaszoBarenbubix opranuzanuit/ O. C. I'abpuensn, U. B. Tpury6uak M.: [IpocBemenue,
2019
['abpuensn O. C. Xumusa. Tetpaap ans 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX padoT. § Kiacc:
yaeOHoe rmocobue 11 0omeoopa3oBaTenbHbIx opranusanuii / C. 'abpuensn, U. B. Akcénona, .
I'. OctpoymoB. — M.: [IpocBenienue, 2019
I'a6puensu  O. C. Xumua. Pabowas terpamp. 8 Kkmacc: ydyeOHoe mocobue s
obureo0paszoBarenbubix opranuzanuii / O. C. I'abpuensan, C. A. Crnagkos, 1. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

YMK «Xumusa. 9 knacc»
INa6puensa O. C. Xumust. 9 kiace : yaeOHUK 1151 001eoopa3zoBatenbHbix opranu3amuii / O.  C.
IMa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2021
I'a6puensu O. C. Xumua. Meroaudeckoe mnocodue ansa 9 kiacca: y4eO. mocobue s
obmreo6paszoBarenbHbix opranuzaiuii / O. C. I'abpuensn, 1. B. Akcénona, U. I'. OctpoymoB. —
M.: [Ipocemienue, 2019
I'a6puensu O. C. Xumus. COOpHUK 3aad M ymnpakHeHHd. 9 kiacc : ydeOHOe mocoOue ams
obmeobpaszoBarenbubix opranuzamuii/ O. C. IN'abpuensia, U. B. Tpurybuak. M.: [Ipocsemenue,
2019
['abpuensn O. C. Xumus. Terpans s 71a00paTOPHBIX ONBITOB U MPAaKTHIECKUX paboT. 9 kiacc :
yaeOHoe rocodue 11 o0eodpazoBarenbubix opranuzanuii /O. C. N'abpuensn, U. B. Akcénona,
HU. I'. OctpoymoB. — M.: IIpocsemenue, 2019
INabpuensan O. C. Xumus. Pabouas Tetpanas. 9 kinacc : yuebHoe nmocodbue ass
obmreoOpaszoBarenbHbix opranusanuii / O. C. 'abpuenss, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpocBemenue, 2019

Hugpopmayuonnwvie cpeocmea

HNHuTtepHeT-pecypcesl

1. http://www.alhimik.ru IlpencraBnensl pyOpHKu: COBEThI aOUTYpUEHTY, YUUTENIO XUMUH,

CTIPaBOYHUK (0UeHb OOJbIIIAst TOAOOPKa TaOJIHIl M CIIPABOYHBIX MAaTEPHAIOB), Beceas XUMHs, HOBOCTH,
OJIMMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJCHUH ).

2. http://www .hij.ru XKypHan «XuMus 1 )KU3Hb» MMOHITHO W 3aHUMATEIBHO pacCcKa3bIBaeT 000 BCeM
UHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHbIi KypHaT «XHUMUKU U XUMHS», B KOTOPOM
IPE/ICTaBICHO MHOXECTBO

OIBITOB MO XUMHH, 3aHUMATEILHON HH()OPMAIIUH, TIO3BOJISIOIICH YBIICUh YICHHUKOB YKCIIEPUMEHTAILHON
9acThIO MPeIMeTa.

4. http://c-books.narod.ru BceBo3moxkHas muTepaTypa mo XUuMHH.



5. http://www.drofa-ventana.ruli3BectHoe U3aaTEILCTBO YUeOHOM TUTEpaTypbl. HOBHHKHM HAay4HO-
MOMYJISIPHBIX ¥ 3aHUMATEIbHBIX KHUT 110 XUMHHU.

6. http://1september.ru XypHan uist yaureneil u He TOIbKO. bobIioe Komn4ecTBo paboT YUSHUKOB, B
TOM YHCJIE U HCCIIEIOBATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii mIKOIBHBIN MOPTaI CO CChUIKAMHU Ha
00pa3oBaTesibHbIEe CAalThI 10 XUMUHU.

8. www.periodictable.ru CO0pHUK cTaTell 0 XMMUYECKUX 3JI€MEHTaX, HIUTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM

Ilepeyenns 1a0opaTopHOro 000py10BaHusl, NP BHINOJHEHUHN IPAKTHYECKUX PadoT 1o
XMMHMH 32 KypC OCHOBHOM 00111eil IIKOJIbI.

1.IIpuGopsl u 000pyaOBaHUE IS MPAKTHIECKOW paOOTHI.
O6opynoBanue:

e  MukponabopaTropus XMUMHUYECKas;
e IPOOMPKHU CTEKIISHHBIE;

e  KOJOBI KOHHYECKHE;

e CTakaHbl CTEKJIsTHHBbIE Ha 50 MJI;

e TAJOYKH CTEKJISIHHBIC;

e TpYOKH COCTUHHTEIbHBIC: CTEKISIHHBIEC, PE3HHOBBIE;
e IPOOKH PE3UHOBBIE;

e CIIUPTOBKH;

o JIepIKAJKH JJIs TPOOHPOK;

e  IITAaTUB JIAOOPATOPHBIN;

e LITATUB AJIS NPOOHPOK;

e BOpPOHKA CTEKJISTHHAS,

e pusTp;

e  CIIMYKH;

e acOecToBas CceTKa;

e  JYyYHHKH.

2.PeakTuBsbI:

e  KHUCIIOTHI: COJISIHAsI, CepHasi, a30THAs;

e  IETIOYH: TUAPOKCH] HATPHUS, TUAPOKCH]I KAITBIIHUS;

o ocHoBanus: ruapokcua memu (1) , ruapoxcun sxenesa (111);

e couu: KapOOoHAT KalbIysl, XJI0pua Hatpus, xiopun meau (1), Hurpat cepedpa, xmopun
Oapusi, KapOOHAT HATPHsL, XJIOPU] ATFOMUHUS,
NepMaHraHaT Kalus, HUTpaT Kalus, MEIHbIA Kynopoc, cyibdar xenesa (I1I), cynsdar
IIUHKA, cynepdocdar, aMMHuadHas CeIUTpa, MOYeBHHA (KapOamMu 1), XJIOPH KaJHs,
cynbdar HaTPHs, CHIINKAT HATPHSI, CYTb(aT aIFOMAHUS;

e MPOCTHIE BEIIECTBA: YIOJIb, IIMHK, KEJI€30, AIFOMUHHI, MarHui, MeJlb, CBUHELL;
e  CIIOXKHBIE BEILECTBA: MpaMOp, caxap;

e  HMHJUKATOPBI;
e okcunel: meau (II), okcua mapranna



3.0prannyeckue BEUeCTBa:

e COJNM: aleTaT HATpus, PEHOIAT HATPHUS;

e  KHUCIJIOTBI: YKCYCHasl KMCIIOTa, MypaBbUHasl KUCII0Ta, OJIEMHOBAs;

. CIIMPTEI: 3TAHOJI, HBOHGHTHHOBBIﬁ, TJIIMLCPUH, ITPOIIAHOJI;

e Oen3omn, heHom;
e  YIJICBOJBI: KpaxMaJl, IIIF0K03a, caxapo3a.

4.TCO:

e Kowmnerorep
® [IPOEKTOP

e DiektpoHHbIe Tocobust, CD-aucku mo Temam:
® -HEOpPraHWYECKas XUMHUS;
® -OpraHWYecKas XUMHUS;
e -00mas XuMusl.
[Ipunoxenne

KasiennapHo-TreMaTn4eckoe NJIaHUPOBaHNE

Xumusa 8 Kjiace

Ne Tema ypoka Komm | [dara | Jomamn HUcnoab3oBanue
n/ YecTB | MPOBeJ ee 000py10BaHMS LIEHTPA
n 0 eHUsl | 3aJaHue «Touxka pocra»
4acoB
1 2 3 4 5
HavajbHble NOHATHS U 3aKOHBI Xumuu (21 4)
1 | [Ipeamet xumuu. Pojb XUMUU B KU3HA 1
9eJI0BeKa
2 | Metoabl U3y4eHUs XUMUU 1 JlaTuuk TeMnepaTypbl
(TepMoOTIapHBIii),
CIIMPTOBKA
3 | BxoaHas auarHoctuyeckas pabota 1
4 | ArperaTHple COCTOSIHHSI BEIIECTB
5 | IL. p Ne 1 «3nakomcTBO € 1a00paTOPHBIM
obopynoBanueMm. [Ipasuna Th npu
paboTte B KaOMHETE XUMHU»
6 | ®usnveckue sIBICHUS B XUMHA 1 Jlatuuk TeMriepatypsl
TJIATUHOBBIN
7 [Lp.Ne 2 «Ananu3 noyBbI» 1
8 |ATOMHO- MOJIEKYIISIpHOE 1
yueHre. XMMUYECKHE FIEMEHThI
9 |3HaKM XUMHUYIECKUX 1
HIIEMEHTOB.
10 |[Tepuonnyeckas TabauIIa XMMUYECKUX 1




snemenToB /I. .
Meuneneesna.

11

Xumnueckue GopmyIisl

12

Xumudeckue GopmyIibl

13

BayieHTHOCTD

14

BaneutHocTs

15

XUMUYECKUE PEAKIIUU.

16

3aKOH COXpaHEHMS MaCChl BEIIIECTB.
XHWMHUYCCKUE YPABHCHHS

I

Becsl anekTpoHHBIE

17

XHUMHUYECKUE YPABHEHHUS

18

Turnbl XUMHUYECKUX PEaKIMi

19

TuIbl XUMHYECKUX PEAKIIUI

20

[ToBTOpEeHKE M 0000IIIEHUE TEMBI
(HauapHBIE TOHATHS ¥ 3aKOHBI XUMUN)

N

21

K.p.Ne 1 «HavanbHbIe TOHATHS U 3aKOHBI
X TMED)

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUIECCKUX BECIIECTB. KoaunyecTBeHHBbIE OTHOIIEHUSI B XUMHH

(18 v)
22 |Bo31yx ® ero cocTaB 1 [Ipubop ansa onpenenenus
coCTaBa BO3JyXa
23 |Kucnopon 1
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1
pacrio3HaBaHKUE KUCIOPOJIa
25 |Oxcupl 1
26 |Bomopon 1
27 | ILp. Ned «Ilonyuenue, cobnpanue u 11
pacro3HaBaHKHe BOJIOPOJIA»

28 | Kucnotsr 1 [{udpoBoit MuKpockoI
29 | Connm 1
30 |KommnuecTtBO BemecTBa 1
31 |Pemenne pacyeTHBIX 3a/1a4 1
32 |MonspHblil 00beM 1

ra3000pa3HbIX BEIICCTB
33 |PacuéTsl M0 XUMUYECKUM 1

YPaBHCHHSIM
34 |PacuéThl M0 XUMHUYCCKUM 1

YpaBHEHUSIM
35 |Boxa. OcHoBauus 1
36 |PactBophl. MaccoBast 1omns 1

PacTBOPEHHOTO BEWIECTBA
37 | ILp. Ne 5 «IIpuroroBieHue pacTBOPOB 1

COJIEH C MX 3aJJaHHOM MacCOBOM JOJICH»
38 |O6o0061meHre u cucTeMaTu3alus 3HaHu| 1

1o teme: «BaxHeumue npecTaBUTeNn

HEOPraHMYECKUX BEIIECTB.

KonnuecTBeHHBIC OTHOIICHUS B XHMHUF)
39 |K.p.Ne2 o teme: «BaxHneiimme 1

MpEaACTAaBUTECIIN HCOPraHUYCCKHUX
BCIICCTB. KonuuecTBeHHEBIC OTHOIICHUS B
XUMUD)




OcHOBHBIE KJIacChl HeOprannyeckux coequnenuii (10 1)

40 | Oxcupapl: knaccuuKaIms U CBONCTBA 1 Jatuuk pH
41 |OcHoBanus: KIaccu(UKAIMS U CBOHCTBA 1 Haruuk pH, nosarop
00BEMa KUJIKOCTH,
OropeTka, JaTuuK
TEeMITepaTypbl IIATHHO-
BBIM, JaTYMK JaBJICHHS,
MarHuTHas Mellaaka
42 |Kucnotsl. Kiiaccudukanus Kucior 1
43 |CBoiicTBa KHCIOT 1
4 |Knaccudukanus coneit 1
45 |CpoiicTBa coneit 1
46 |I'enetnyeckas CBSI3b MEXKIY KjaccaMu 1
HEOPTaHMYECKUX BEIICCTB
47 | TLp. Ne 6 «Pemienue 1
IKCIIEPUMEHTAIBHBIX 331249
48 |O0001IeHrEe U CUCTEMAaTU3alMs 3HAHUI 1
1o teme. «OCHOBHEIE KJIaCCHI
HEOPraHUYECKHUX COCTMHCHUI
49 | K.p. Ne3 1o teme: «OCHOBHBIE KJIACCHI 1

HeOpraHquCKHXCOCHHHGHHﬁ»

Ilepuoauyeckuii 3akoH u Ilepuoanueckas cucrema
cTpoeHue aroma (8 4)

XUMHNYECCKHUX IJICMCH

ToB /I. 1. MeHnaesieeBa u

50 | EcrecTtBeHHBIE CEMEWCTBA 1
XUMHUYECKHUX 3JIEMEHTOB.
AmdoTepHOCTb
51 | Otkpoitue . . MeHnneneeBbIM 1
[Teproanueckoro 3aKoHa

52 | OcHOBHBIE CBEICHUS O CTPOCHUHU 1

aTOMOB.
53 |CtpoeHue 371eKTPOHHBIX YPOBHEH aTOMOB 1
XuMuueckux 3neMeHToB No«Nel-20 B
tabmume J[. 1. Menneneena.

54 |[Tepuoanueckuii 3aKOH 1
J. . MenneneeBa u CTpoeHHE aToMa

55 | XapakTepucTHKa XUMUYECKOTO 1
AJIEMEHTa Ha OCHOBAHUHU €T0 TOJI0KEHUSI
B [leproanueckont cucreme

56 |XapakTepucTrKa XUMHYECKOTO dJIEMECHTA 1
Ha OCHOBaHUH €T0 MOJIOKECHHUS B
Ilepuonueckoi cucreme

57 |3nauenwue [leprnoaudeckoro 3aKoHa u 1
[Teproardeckoi CUCTEeMBI XUMHYECKUX
anemenToB 1. 1. Menaeneepa

Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 1)

58 |Monnas xuMudeckas CBS3b 1 JaTuuk TemrepaTypbl
TUTATUHOBBIN, TATUUK TEM-
nepaTypbl TEpMONAPHBIN

59 | KoBaseHTHast XUMHUYECKas CBS3b 1

60 |KoBaneHTHas moysipHast XUMAYECKast 1

CBA3b




61

Metammyueckass XMMHUUECKas CBI3b

62 | CtenicHb OKHMCIICHUS
63 | OKHCIUTEILHO- BOCCTAHOBUTEILHBIC
peakuu
64 |OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
peaxiuu
65 |O0600menne 1 cucTeMaTh3alus 3HaHUi
no temam: «I13 u IICXDO» u «Ctpoenue
Bemectsa. OBP»
66 | KonrponbHas padora o reMam: «I13 u
I[ICX9» u «Ctpoenue Bemniectsa. OBPy
67 | Pemenue pacyeTHBIX 337124
68 | IlpomexxyTouHas arTecTanus
Pezepe — 2 uaca - «Pewienue pacuemnix 3a0aw
Xumus 9 kiaace
Ne Tema ypoka Komm | [dara | Jomamn HUcnoab3oBanue
n/ YecTB | MpoBe] ee 000py10BaHMS IIEHTPA
n 0 €HUs | 3aJaHue «Touxka pocray»
JacoB
1 2 3 4 5
1 | Knaccudukanusi HEOpraHu4IeCKux 1
BEIIECTB M UX HOMEHKJIATypa
2 | Kmaccudukamus XuMHYECKUX peaKIuit 1
10 Pa3JIUYHBIM OCHOBAHUSIM
3 | BxonHas nuarHoctuueckas pabora 1
4 | IloHsiTHE O CKOPOCTH XUMUUYECKOU 1 [Tpubop st ui-
peaKkIuu. JIOCTPAIUU 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU
PEaKIuu OT YCIOBHM
5 | Karamus 1
XuMHYeCKHe peakunu B pacteopax (10 1)
6 DNEKTPOTUTHYECKAS 1 JlaTauk TeMIiepaTypbl
JIACCOLHAIUS IUTATHHOBBIN
7 OCHOBHBIE TIOJIOKEHUS] TEOPUU 1
ANEKTPOIUTUICCKON TUCCOITUAITIT
(T3
8 [XuMudeckme CBOWCTBA KHCIOT B CBETE 1 Jlatyuk anexTpo-

O/ MPOBOJHOCTH, 103aTOP
00BEéMa KUJIKOCTH, OF0-
peTKa

9 [XuMHUeCcKHEe CBOMCTBA KHCIOT B CBETE 1

T3]

10 [Xumuueckue CBOMCTBA OCHOBAHUM B CBETE 1

TEOPUU IIEKTPOTUTUIECKON JUCCOIHAIINH

11 Xmmudeckuwe CBOWCTBA COJIE B CBETE 1
TEOPUU IIEKTPOTUTUIECKON JUCCOIHAIINH

12 | IonsaTHe 0 THApPOTU3E CoNeH 1

13 | IL.p. Ne 1. PenieHne sKCIeprUMEHTATBHBIX 1

3aaa4 110 TEMC «aﬂeKTpOHI/ITI/I‘IeCKaf{




IUCCOLIUAIIHY

14 | OO6oOmeHnue u cucTeMaTu3anys 3HaHUN 1
o TeMe «XUMHUYECKUE PEAKIINH B
pacTBOpax MEKTPOIHUTOB
15 | K.p.Ne 1 no reme «Xumuueckue 1
peaKkiuu B PaCTBOPAX JIEKTPOIUTOBY
HemeTtanabl u ux coequHeHus (25 4)
16 |O6mas xapakTepucTUKa 1
HEMETaJJIOB
17 | O6mmas 1 Anmapar 11t mpoBeeHUs
xapakTepucTuka nemeHToB VIIA XMMHYECKUX MTPOLECCOB
TPYIIIBEI — TaJIOTCHOB (ATTXP)
18 | CoenuHeHus rajIoreHoOB 1 JlaT4uuk XJI0pHa- HOHOB
19 | [1.p.Ne 2. «M3yueHue CBOMCTB COSTHOM 1
KHCIIOTBI)
20 | O6mas xapakTepucTuKa 3J1eMeHTOB VI 1 Arnmapat [T TpOBEACHUS
A - xanpkoreHoB. Cepa XUMHUYECKUX PEaKIUi
(AIIXP), mpubop st
MOJTyYEHUs Ta30B WU
annapar Kuna
21 (CepoBoaopos ¥ Cynb(uabl 1
22 [KucnopoHble COeTMHEHHS CEPBI 1
23 | ILp. Ne 3. «M3yuyeHue CBOICTB CepHOM 1
KHCIIOTBD)
24 | Obmas 1 Tepmopesuctop-
XapaKTePUCTHKA XUMHYECKUX JIEMEHTOB HBIA JATYUK TEM-
VA rpymnmsl. A30T neparypsl, JaTYUK
pH, natuuk siek-
TPOIIPOBOHOCTH,
arrmapar aJis mpo-
BEJICHUS XUMUYe-
CKUX pEaKIHil
(AITXP), maraut-
Hasi MeIIajaKa
25 | Ammuak. Conar aMMOHUS 1 JlaTuuk anexTpo-
MPOBOJTHOCTH
26 | IL.p.Ne 4 «[lomyueHrne aMMHaKa u 1
W3Yy4YEHHUE ETO CBOWCTB)
27 | Kucnoponconepxamme coeTnHEHHS 1 JaTumk HUTpaT-
a3oTa HMOHOB
28 [Kucnopojcoepkaniye COeTMHCHUS a30Ta 1
29 | ®ochop u ero coeAMHEHUS 1
30 | Obwas 1
XapakTEepUCTUKa d3JeMeHToB [V A-
rpynisl. YTiaepos
31 | Kucnopoacoaepikaliye COeIMHEHUs 1
yriaepoaa
32 | ILp. Ne 5. «ITomydeHHE YTIACKUCIOTO 1
ra3a ¥ U3y4eHue ero CBONCTBY
33 | Vrieroopo bt 1
34 | Kucnopoacoaepkaiye  OpraHuyecKue 1




COCOMHCHUA

35

Kpemuuii u ero coeguHeHus

36

CuimkarHas
[IPOMBIIIJICHHOCTh

37

[TonyyeHnue HeMeTauIoB

38

[Tonydyenune BaKHEUIIMX
X AMHYECKHUX COCOUHEHUN

39

0O0001menue 1o reme «Hemeramwibl U UX
COE TUHEHUS

40

K.p. No2 1o teme: «<HemeTamsl u ux
COCJTMHCHH S

MeTaaiabl 1

ux coeqnHerus (17 4)

41

[Tonoxxenune MmetaiyioB B Ilepuoanyeckoit
CHUCTEME, CTPOCHHUE aTOMOB U KPUCTAJJIOB

1

42

O01I1e XMMAYECKUE CBOMCTBA METAJLIOB

43

O6m1as XxapakTepucTUKa
[IEJIOYHBIX METAJUIOB

44

OO6m1as xapakTepucTuKa
IEJIOYHBIX METAJUIOB

45

O6m1as XxapakTepucTUKa
IEJI0YHO3EMENTbHBIX
METaJIOB

46

OO6m1as xapakTepucTuKa
IETI0YHO3EMENTbHBIX
METAJIOB

47

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

48

I[Lp.Ne 6. «IlomydeHue xKeCcTKON BOABI U
CIOCOOBI €€ YCTpaHSHUS

JlaTuuk snexTpo-
POBOJHOCTH,
MarHuTHas Me-
manka, npudop
IUIS TTOJTy4EHUs

ra3oB WM amma-

pat Kunna

49

AJTIOMHUHHE U €0 COCIMHCHUA

50

DKene3o

J_—[aT‘II/IK JaBJICHUA

51

CoenmnHeHns xKemesa

52

[1.p. No 7 «Pemienue
DKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«MeTanibl»

N

53

Koppo3usi MeTauioB M CIIOCOOBI 3alllMThI
oT HEeE

-

54

MeTasuibl B IpUPOJE.

55

[TonsiTHE O METAILITYprUU

56

O0001meHue 3HaHU 110 TeMe «MeTauTb»

57

KonTponbHas paboT 3 o Teme
MeTainl»

S

XuMud 1 oK

ykawmas cpena (2 u)

58

D(I/IMI/I'-IGCKaSI OopraHnu3anus IIJTAaHETHI

1|




BemMiig

59 |Oxpana 1
OKPYKarOILIEH Cpeibl OT XUMUYECKOTO
BarpsiI3HEHUS

O0001eHNEe 3HAHMI 10 XUMMU 32 KYPC 0CHOBHOI Kbl [loaroropka k OcCHOBHOMY
rocyJ1apcTBeHHOMY JK3aMeHYy

(019) (79)
60 [BemectBa 1
61 [Xumudeckue peakiuu 1
62 (OcHOBBI 1
HEOPraHUYEeCKOM
XIMHH
63 |OcHOBBI 1
HEOPraHUYEeCKOM
XTMHH
64 [[ToBTOpeHue 1 0000IIEHHE IO TEME. 1
[ToaroroBka K KOHTPOJIBHOM paboTe
65 [KontponbHas pabotaNed «Torosast no 1
KYPCY OCHOBHOM IIKOJIBI»
66 |AHaIM3 KOHTPOJIBHOU PaOOTHI. 1
ITonBeneHne UTOroB roja.
67 |Pe3epBHOE Bpems 2
68

IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 peaMeTa

ITo 3aBCPUICHUIO KYpCa XUMHUH HAa 3TaHC OCHOBHOI'O 06Iuer0 O6p8.30BaHI/I$I BBIITYCKHUKH OCHOBHOM
IIKOJIBI JOJKHBI OBJIAACTL CICAYIONIUMU PE3yJIbTaTaAMU:

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKO TPHHAIEKHOCTH, 3HAHME MCTOPHH XMMHH M BKJIaJa POCCHICKOM
XMMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K O3HAHMIO XMMHM; TOTOBHOCTH M CIIOCOOHOCTH
00y4aroImuxcst K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YUYEHHBIX (DAKTOB, 3aKOHOB U TEOPUI
XUMHH; OCO3HAHHOTO BHIOOpA U MOCTPOCHNUE MHAMBHUIYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;
3)  Popmuposanie 1enoCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, HEOTHEMJIEMOI YacThIO
KOTOPOH SIBIISIETCSI XUMHYECKasi KAPTHHA MHUPA;
4) osnadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM
NPaKTUKA, B TOM YUCIIE H XUMAYECKHAM;
5) oceoenue counanbHBIX HOPM, TIPABHJI MIOBEIEHHUS, Posieil 1 GOPM COIUALHOMN KH3HU B COLUYME,
NPUPOJIC U YaCTHOM JKU3HU Ha OCHOBE IKOJIOTUIECKOH KYIBTYphI U 0€30MacCHOTO 0OpaIieHus ¢
BEIIECTBAMH U MaTepHaIaMU;
6) Popmuposanie KOMMYyHUKATUBHON KOMIIETEHTHOCTU B OOIEHUM CO CBEPCTHUKAMH M B3POCIIBIMH
B IIpoIiecce 00pa3oBaTEIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIeI0OBATEIHLCKON, TBOPUYECKON 1
JPYTUX BUJOB J€SITEIBHOCTH, CBSI3aHHBIX C XUMHEH.




Il. Memanpeomemnuwie pezynomameor:
1) onpeodenenue neneit cobcTBEHHOro 00yUeHHUs, HOCTAaHOBKA M (GOPMYIMpPOBAaHHUE Il CE0S HOBBIX
3aj1ay;
2) naanuposanue TyTel TOCTHKEHMS KEIAEMOT0 Pe3yJbTaTa 00y4eHHs XUMUM KaK TEOPETHIECKOTO,
TaK ¥ SKCIIEPUMEHTAIILHOTO XapaKTepa,
3) coommuecenue cBoux neHCTBHI C MIAHUPYEMBIMH PE3YIbTAaTaAMH, OCYUeCMEeHIe KOHTPOIIS CBOEH
JeSITEILHOCTH B TIPOIIECCE TOCTUIKEHUS PE3yNIbTaTa, onpedeieHue ClIoco00B AeWCTBUH MPH BBHITIOTHEHUT
71a00PaTOPHBIX U MPAKTHYECKUX PaOOT B COOTBETCTBHUH C MTPABIIIAMU TEXHUKH O€30MaCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOI HHPOPMAIIUH, IOTyIEHHE U aHAIU3 €&, CO3aHHE
WH(GOPMAIIMOHHOTO IPOAYKTA U €T0 MPE3CHTAIHUS;
5) ucnonvsosanie OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEPALIMii: aHAIIM3A U CHHTE3a, CPABHEHHS U
CUCTEeMaTH3aIHK, 0000IIEHUS U KOHKPETU3AIINH, 8bls16/1eHUe TPUINHHO-CIICICTBEHHBIX CBSA3CH U
nocmpoeHue JIOTHIECKOTO PACCYKISCHUS U YMO3aKIIOUCHHsI (MHAYKTUBHOTO, IS TyKTHBHOTO U TIO
aHAJIOTHH ) Ha MaTepUalie €CTECTBEHHO-HAYYHOT'O COJICPKAHUS;
6) ymenue co3aroT, IPUMEHATH M IPEOOPA3OBHIBATE 3HAKU U CHMBOJIBI, MOJIETH U CXEMBI [/ PEILCHHUS
y4eOHBIX U IMO3HABATEIIbHBIX 33]1a4;
7) opmuposanue v pazeumue >K0JIOTUYECKOrO MBIIUICHHS, YMEHHE IIPUMEHSTE €r0 B II03HABATENLHOIA,
KOMMYHHKATHBHOH, COIIMAIBHOM MPAKTHKE U MPO(ECCHOHAIBHON OpUCHTAIUHY;

8) cenepupoeanue wneii u onpeneneHue cpeCTB, HEOOXOUMBIX IS MX PEATU3ALUHY.

L1, IIpeomemnvie pesynomamer:

BeInyCKHUK Hay4YuTCH:
®  XapaKTepu30BaTb OCHOBHBIC METO/Ibl TO3HAHUA: HAOIIOJIEHHE, U3MEPEHUE, IKCIIEPUMEHT;

® ONHNCHIBAThL CBOMCTBA TBépI[I)IX, KHUIAKUX, F33006p3,3HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC

IMPU3HAKH,
® pacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHH «aToOM», «KMOJICKYJIay, «XUMUYECKUMN
OJIEMCHT, «IIPOCTOC BECUICCTBO», KCIOKHOC BECUICCTBO», «BAJICHTHOCTL», «(XUMHNYCCKAA

PeaxIusi», NCIOJB3YsI 3HAKOBYIO CUCTEMY XUMUH;

®  PACKpBIBATH CMBICI 3aKOHOB COXPAaHEHHS MAcChl BENIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOMN TEOPUH;

® pa3InYaTh XUMUYECKUE U (PU3UUYECKHE SBICHHUS;

® Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

e OIpEAEIATH COCTaB BEIIECTB 10 UX (popmynam;

® ONpeneNsITh BAJICHTHOCTh aTOMA DJIEMEHTA B COSTMHEHUSIX;

®  OMpeneNsITh THUII XMMUYECKUX peaKIuii;

® Ha3bIBAaTh NPU3HAKU U YCIIOBHS MPOTEKAHMS XUMHUYECKIX PEaKIINH;

®  BBIIBIIATH IPU3HAKH, CBHETEIHCTBYIOIINE O MTPOTCKAHUHA XUMUYECKOH PEaKITH MPH
BBITTOJIHEHIUH XHMHUYECKOTO OIBITA;

e cocTaBiATh (OpMYIIbl OUHAPHBIX COEIUHEHHIA;

® COCTaBJIATH YPaBHEHUSI XUMUUYECKUX PEaKIIHA;

e coOmoaTh NpaBuiia 0e3onacHoi paboThl IPU MPOBECHUH OIBITOB;

® [0JIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM U MTOCY/IOM;

®  BBIUUCIIATH OTHOCUTENIFHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCChl BEIIIECTB;



BBIYUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 (JOpMYJie COeAMHEHUS;

BBIYUCIIATH KOJIMYECTBO, 00BbEM HIIM MACCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB
WM [IPOJYKTOB PEAKLUY;

XapakTepru30BaTh (PU3MUECKHE U XUMUIECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIA U
BOJ0OpPOJA;

H0JIy4aTh, COOMpATh KUCIOPOA U BOJIOPO;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;

pacKpbIBaTh CMbIC] 3aKOHa ABOrasipo;

PACKpBIBATh CMBICII IOHATHH «TEII0BOM 3G GEKT peakun», «MOJSIPHBIA 00bEM»;
XapakTepu3oBaTh (pU3NUECKre U XUMUUECKUE CBONCTBA BOJIBI,

pacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIYHCIIATh MAaCCOBYIO JIOJIK0 PACTBOPEHHOI'O BEILIECTBA B PaCTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MacCOBOM 1OJIEH paCTBOPEHHOTO BEILECTBA;
Ha3bIBaTh COCAMHEHMSI N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BELLECTB;

XapakTepu30BaTh (PU3MUECKHE U XUMUUECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHIX
BCIIIECTB: OKCHOOB, KHCJIOT, OCHOBAHHI, COJICI;

OIPENEATh NPUHAIICKHOCTh BELIECTB K OIIPEACIICHHOMY KJIacCy COCAUHEHUN;

COCTaBJIATh (POPMYJIbI HEOPIraHUYECKUX COEIMHEHUN N3yYEHHBIX KJIacCOB;

IPOBOAMTD OIBITHI, HOATBEPKIAAOIINE XUMUUECKHE CBOMCTBA U3YUEHHBIX KJIaCCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KUCIIOT U LIEJIOUEN IO U3MEHEHHUIO OKPACKU
MHIMKATOPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEX/y KJIaCcCaMU HEOPraHUUYECKUX COECAUHEHUN;

packpsiBaTh cMbIch Ilepuoanueckoro 3akona /. . Menneneesa;

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMUYECKOT'0 3JIEMEHTa,
HOMEPOB I'PYIIIIBI U Ieprofa B nepuoaudeckoi cucreme /. 1. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeesax
MaJIbIX NIEPUOJIOB U IVIABHBIX MOATPYIII;

XapaKTepu30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJIbIUs) HA OCHOBE UX IOJIOKEHUS B
nepuoanudeckoit cucreme Jl. . MenneneeBa u 0cOOEHHOCTEN CTPOEHUSI UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB TepBbIX 20 371€MEeHTOB nieproanyeckoil cucremsl /1. 1.
Menneneena;

PacKpbIBaTh CMBICH MOHATUHN: «XUMHUYECKAsI CBA3bY, <«QIEKTPOOTPULATEILHOCTDY;
XapakTepu30BaTh 3aBUCUMOCTh (PM3NUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIITMUECKON
pelETKY;

OTpPEAENATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COECIMHEHUSX;

n300paxaTh CXeMbl CTPOSHHS MOJIEKYJI BEIIEeCTB, 00pa30BaHHBIX Pa3HBIMHU BUAAMU XUMHUECKUX
CBsI3€H;

PacKpbIBaTh CMBICI MIOHATUHN «HMOH», «KATHOH», «AHUOHY, «QJEKTPOJIMTH), «HEIIEKTPOJIUTHI,
«QIIEKTPOJIMTHYECKAS JUCCOLMALNA», KOKUCIUTENBY, «CTEIEHb OKUCICHUS», «BOCCTAHOBUTEIIbY,
«OKHCIIEHHEY, «BOCCTAHOBIICHHUEY;

OIPEAEIIATh CTENEHb OKUCIEHMSI aTOMa JIEMEHTA B COEINHEHNUU;

PacKpbIBaTh CMBICT TEOPUH JIEKTPOIUTUYECKON TUCCOLUALINN;

COCTaBJISITh YPABHEHHMSI DJIEKTPOIUTHYECKON THCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIeH;



e OOBSCHATH CYHIHOCTb IPOIECCa DIEKTPOIUTHIECKON TUCCOIMALIMT U PEaKIUi HOHHOTO OOMEHa;

® COCTaBJIATH IOJIHBIE U COKpAIIEHHBIC MIOHHBIC YPAaBHEHHSI pPeakInii 0OMEHa;

® OIpeneNsITh BO3MOXKHOCTb POTEKAHUS peakiii HOHHOro 0OMeHa;

® [IPUBOAMTH PEAKIMH, HOATBEPXKIAIOIINE KAaUeCTBEHHbIN COCTAaB Pa3IMUHbIX BEILECTB;

®  OIpEleNATh OKUCIUTENb U BOCCTAHOBUTEID;

® COCTaBJIATH YpPAaBHEHUS OKUCIUTEIBHO -BOCCTAHOBUTENIbHBIX PEAKIIMIA;

e Ha3bIBaTh (PAKTOPHI, BIUAIOLIME HA CKOPOCTh XMMUYECKON peaKkiuy;

e Kiaccu(UUUpPOBaTh XMMHYECKUE PEAKIUH 110 PA3INYHBIM IIPHU3HAKAM;

®  XapaKTEepU30BaTh B3aWMOCBS3b MEXAY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIJIOB;

® [IPOBOJUTH OIBITHI [0 MOJYYEHHIO, COOMPAHUIO U U3YUYEHUIO0 XUMHUUECKUX CBOMCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIIOTO Ta3a, aMMUAKa;

® pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJICKUCIIBINA I'a3 U aMMHAK;

®  XapaKTEepU30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOECHUEM U CBOMCTBAMU METAILJIOB;

® Ha3bpIBaTh OPTaHUYECKHE BEIIECTBA MO WX (popMyre: MeTaH, 3TaH, STUICH, METaHOJ, TAHOI,
[JIMLEPHUH, YKCYCHAas KMCI0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEApUHOBAs KUCJIOTA, OJIEMHOBAs
KHCJI0TAa, TJII0K033;

® OLEHUBATh BIMSIHHE XMMHUECKOT'0O 3arps3HEHMS OKPYKAIOLIEH cpe/ibl Ha OpraHUu3M YeJI0OBEKa;

® IpaMOTHO OOpalIaThCs C BEIECTBAMU B IIOBCEIHEBHOM KHU3HH;

®  OIpEleNITh BO3MOXHOCTh IPOTEKAHUS PEAKIMI HEKOTOPBIX IPEICTaBUTENIEH OPraHUYECKUX
BEILIECTB C KUCIOPOAOM, BOAOPOAOM, METAJUIaMU, OCHOBAaHUSIMH, I'aJIOT€HaMU.

BbINyCKHHK IMOJYYHT BO3MOKHOCTh HAYYHUTHCH:

*  gbIOBULANMD U NPOBEPSINb IKCNEPUMEHMATLHO SUNOME3bl O XUMUUECKUX C8OUCMBAX GeUiecms
HA OCHOBE UX COCMABA U CMPOEHUSL, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUEe PeaKyulU, 0 Xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PEaKYULL,

*  Xapaxmepuzoeamv Gewecmsa o COCMAagy, CMpOeHUIo U COUCMEAM, YCMAHABIUBAIOM
NPUYUHHO-CLEOCMBEHHbLE CE53U MeNCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUjeCmEd,

*  coCmasismb MONEKYIAPHbIe U NOJHbLE UOHHBLE YPAGHEHUS NO COKPAWEHHBIM UOHHBIM
VDABGHEHUSIM,

*  NPOCHO3UPOBAMb CHOCOOHOCHb Beujecmed NPOsGIsING OKUCIUMETbHbLE UTU
BOCCMAHOBUMENbHBLE CEOUICMEBA C YUENOM CMENeHell OKUCIEHUsL DIEMEHMO8, BX00SUUX 8 €20 COCMASB;

* cocmaegusms YpagHeHus peakyuil, COOMEemcmeyouux nocied08amenbHOCmu npeepaujeHul
HeOp2anuiecKux 6ewecms paziuihblx Kiaccos,

*  8bLOBULAMD U NPOBEPSIMb IKCNEPUMEHMANBHO 2UNOME3bl O PEe3VIbMamax 6030eicmeust
PA3TUYHBIX (PAKMOPOS HA USMEHEHUE CKOPOCIU XUMUYECKOU PeaKyull,;

*  UCnONB308aMb NPUOOPEMENHBLE 3HAHUSL 0151 IKOJLO2UHECKU 2PAMOMHO20 NOBEOCHUSL 8
OKpYydrcaroueli cpeoe;

* ucnonv308amv npuoOpeméEénHble Kuiouesble KOMNEeMeHYyul npu bINOIHEHUU NPOEKmMO8 U
VUEOHO-UCCTEe08AMENbCKUX 3A0aY NO U3VUEHUIO C8OUCIS, CROCOD08 NOTYYeHUs U PACHO3ZHABAHUS
geujecma;

*  00BbEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUIeCBAX U XUMULECKUX NPOYECCax;

*  Kpumuyecku OMmHOCUMbCS K NCeBOOHAYYHOU UHDopMayuu, HedoOpoCco8eCcmHOU peKiame 6
Ccpeocmaax Maccosol uHgopmayuu;

® 0CO3HABAMb 3HAYEHUE MeopemU4ecKux SHAHUI NO XUMUU OISl npakmuquKozZ oesimelbHOCmuU



uenogexka,

CO3al0T MOJICITA U CXEMBI [Tl pEIICHUs YUeOHBIX M MMO3HABATEIBHBIX 33/1a4; TOHUMATh HEOOXOANMMOCTh
coOroeHHsI IPEANUCAaHUH, PeylaraéMbIX B MHCTPYKIIUAX IO UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB
OBITOBOM XMUMUHU U JIP.



