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Hannas pabouast mporpamma mo xumuu s 8 9 kimacca paspaborana Ha ocHoBe PI'OC
BTOPOTO MOKOJICHUS, IPUMEPHOI MPOTrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHUs 10 XUMUU
(6azoBbIii ypoBeHb) W aBTOpckod mporpammbl O.C. T'aGpuensHa (IIporpamma kypca
xumun s 8-9 kiaccoB o0meodpazoBaTenbHbIX yupexaenuid, ['apa H,H. IIpocsenienue,
2011 r.
ABTop coctaButenb - O.C. I'abpuenss., .I'. Ocrpoymos, C.A. CrnagkoB
Y4yebHuku: xumus. 8 kmacc. 9 kmacc: ydeb. mis obGmieoOpasoBar. Opranmzammii / O.C.
I'abpuensn., .I'. Octpoymos, C.A. Cnankos. — M. : IIpocsemenue, 2019.

1.IInanupyemble pe3yabTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa:

[To 3aBepiIeHNIO Kypca XMMHH Ha 3Tare OCHOBHOTO 00IIero o0pa3oBaHUs BHITYCKHUKH
OCHOBHOM IIKOJIBI JOJKHBI OBJAJIETh CIECAYIOIUMHU PE3yIbTaTaMU:

JInyHOCTHBIE pe3yJIbTAThI:

1) ocosnanue cBOEH ODTHUYECKOW NPUHAJICKHOCTH, 3HAHME HWCTOPHUHM XHMHUU M BKIIAJa
POCCUHCKON XUMUYECKOM HAYKU B MUPOBYIO XUMHUIO;

2) ¢hopmuposanie OTBETCTBEHHOT'O OTHOIICHHS K TTO3HAHUIO XUMHHU; TOTOBHOCTH U CIIOCOOHOCTH
00y4aromuxcsi K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE M3yYEHHBIX (DAKTOB, 3aKOHOB U
TEOPH XHMMHH; OCO3HAHHOTO BHIOOpAa W MOCTPOSHHE WHAWBUAYAIBHOW 00pa30BaTeIbHON
TPaeKTOPHH;

3) gopmuposanue 1ETOCTHONW E€CTECTBCHHO-HAYYHOW KApPTUHBI MHpA, HEOTHEMJIEMOM YacCThIO
KOTOPOM SBIISETCS XUMUYECKasi KapTUHA MUDA,

4) oe6nadeHue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOLIMM YPOBHIO pa3BUTUS HAyKU WU
0OIIECTBEHHON PAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

5) oceoenue couManbHBIX HOPM, MPABWII TOBEICHHS, pojed W (OPM COIMATBHOW JKU3HU B
coluyMe, MPHUPOAEC U YACTHOW >KM3HHM Ha OCHOBE JKOJOTMYECKOW KYIbTYpbl U 0€30MMacHOro
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;

6) @opmuposanue KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOINECHHH CO CBEPCTHHUKAMH |
B3POCJIBIMH B IpoIecce 00pa3oBaTeIbHON, 00IIECTBEHHO MOJIE3HON, YIeOHO-UCCIIeI0BATENHCKOM,
TBOPYECKOH U JPYTrUX BUIOB AEATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

Peasun3auus BocnuTaTeJHLHOIO MOTEHIMAJIA YPOKA MPeaINoJiaraer cieaylomiee:

-yCTaHOBJIEHHE [OBEPUTEIbHBIX OTHOIIEHUH MEXIy YYUTelleM M €ro y4eHHKaMH,
CIIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPUSITHIO y4YallUMHCS TpeOOoBaHMI W MpochO yduTes,
NPUBJICUEHUIO MX BHHMMaHHUS K O0OCyXJaeMoil Ha ypoke uH(pOpMalMM, aKTMBHM3allUU HX
IMO3HABATEIILHOM JICSITCIIFHOCTH,

-MoOYy’XJIeHHE LIKOJbHUKOB COOJIOJAaTh HAa YpOKe OOIICTIPHHSATbIE HOPMbI IMOBEACHUS,
IpaBwiia OOLIEHUS CO CTapUIMMM (YUUTEISIMU) M CBEPCTHUKAMH (IUIKOJIbHUKAMH), TPUHIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aINH;

-IPUBJICYCHNE BHUMAHUS [IKOJHFHIKOB K IIEHHOCTHOMY aCMEKTy M3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3anus ux paboThl ¢ HOIy4aeMoi Ha ypoKe COLMaIbHO 3HAYMMOM HHpopMarien
— MHHUIUUPOBAHHUE €€ OOCY)KIICHHsI, BHICKA3bIBaHUS yYAIIUMICS CBOETO MHEHUS TI0 €€ TOBO.Y,
BbIpaOOTKH CBOETO K HEl OTHOLICHHUS;

-1 CII0JIb30BaHHE BOCIIUTATEIbHBIX BO3MOKHOCTEN CO/Iep KaHNs y4eOHOT0 TpeIMeTa yepes
JIEMOHCTPAIMIO JIETSIM TMPHUMEPOB OTBETCTBEHHOI'O, T'PAaXXJTAHCKOTO IOBEIEHUS, MPOSBICHUS
YEJIOBEKOIIOOUS U TOOPOCEPIEUHOCTH, Yepe3 MOI00p COOTBETCTBYIONINX TEKCTOB I YTCHHS,
3a[a4 JJIs pelIeHus], MPoOJIEMHBIX CUTYAIMH /Ui 00CYXK/IEHUS B KJIacce;

-IPIMEHEHNE Ha YPOKE MHTEPAKTHBHBIX (OPM PaOOTHI YUAILIHXCS: HMHTEIICKTYAIbHBIX
UTP, CTUMYJIMPYIOUINX MO3HABATEIbHYIO MOTHBAIIMIO LIKOJbHUKOB; TUCKYCCHH, KOTOPBIE JAIOT
yUYaIIAMCSl BO3MOXKHOCTh TIPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTHBHOTO JHMAJOra; TPYIIIOBOM
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paboThI WK paboTHI B Mapax, KOTOPbIE yyaT IKOJIbHUKOB KOMaHIHOW paboTe 1 B3aUMOJICHCTBHIO
C ApYTUMH E€TbMH;

-BKJIIOYEHHE B YPOK UIPOBBIX IIPOLIELYP, KOTOPBIE IIOMOTalOT MOAAEPKATh MOTHUBALUIO
JleTeH K IOIy4YEHUIO 3HAaHUH, HaJIaKUBAHUIO ITO3UTUBHBIX MEKIIMYHOCTHBIX OTHOLIEHUH B KJlacce,
IIOMOTAIOT YCTAHOBJIEHUIO 100pOXkKenaTeaIbHONU aTMOC(ephl BO BpEMsl YPOKa;

-opranu3anys ImedCcTBa MOTHBHPOBAHHBIX W OJPYJUPOBAHHBIX YyYalUXCs HaX HX
HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMHM, JAAIOIIEr0 IIKOJbHUKAM COLMAIBHO 3HAYUMBIM OIBIT
COTPYAHHUYECTBA U B3aUMHOU IIOMOLIH;

-MHULIMMPOBAHKE U NOIEPKKA UCCIIEN0BATEIbCKOM AEATEIbHOCTH INKOJIBHUKOB B PAMKaX
peanu3ald UMU HWHIMBUAYAJIbHBIX M TPYIIIOBBIX HCCIIENOBATEIBCKUX IIPOEKTOB, YTO JACT
HIKOJbHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CaMOCTOSTEIBHOIO PELICHUS TEOPEeTHYECKOU
npo0JIeMbl, HaBBIK T€HEPUPOBAHUS M O(hOPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXXKUTEIHHOTO
OTHOILIEHMUsI K YYKUM HJesM, O(OPMIIEHHBIM B paboTax Ipyrux HCCieoBaTeNell, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS Nepel ayJUTOPUEN, apryMEHTUPOBAaHUS U OTCTAUBAHMSI CBOEH TOUKU
3peHusl.

-CIIEIMANIbHO pa3paboTaHHbIE 3aHATHS (My3eHHBIE YPOKH, YPOKH MYKECTBA, 3aHSITHA-
9KCKYpCUM, TPE3EHTAalluM, WHTETPUPOBAHHBIE YPOKM U  Jip.), KOTOpbIE pacIIUPSIOT
00pa3oBaTesbHOE MPOCTPAHCTBO PEAMETA, BOCIIUTHIBAIOT JIFOOOBH K IPEKPACHOMY, K IIPUPOJIE, K
moasam, Ponune.

HenpepreiBHBII MOUCK TPUEMOB U (JOPM B3aMMOICHCTBHS NIEIAaroroB M 0OYJaIOIINXCs Ha
y4eOHOM 3aHATUHU TO3BOJIAET NMPUOOPETEHHBIM 3HAHUSAM, OTHOIIEHUSM M ONBITY NEperTu B
COLIMAJIBHO 3HAYMMBIE BUJIbI CAMOCTOSTENIBHOU IEATEIbHOCTH.

1. MeranpeamMeTHbIe pe3yJIbTaThl:

PervasituBubie YV JI:
e CAMOCTOSITENILHO OOHapyKUBaThb U (HOPMYIHPOBATh Y4eOHYIO TpPOOIEMy, OMpPENENiTh
1eJIb y4eOHOU 1eITeIbHOCTH;
e BBIJIBUTATh BEPCHUH PELICHHs POOJIEMbl, 0CO3HaBaTh KOHEUHBII pe3yibTaT, BHIOUPATh U3
MPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA JTOCTHIKEHUS LIETH;
e COCTaBJIATh (MHAWBUIYAJIHHO WM B TPYIIIE) IJIaH PEIICHUS TPOOIEMBI;
e paboTas 10 TUIaHy, CBEPSTh CBOU JCHCTBHUSA C LIETBIO U, TP HEOOXOAMMOCTH, UCTIPABIISAThH
OIIMOKH CaMOCTOSITEILHO;
e B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIIHLHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.
ITo3HaBaTeabHble YY/I:
e QHANIM3UPOBATh, CPABHUBAThH, KIACCHPUIMPOBATH U 0000maTh (GaKThl U SBICHHUS.
BBISBISITE IPUUKHBI U CIIEICTBUS MPOCTHIX SIBJICHUH.
e OCYIIIECTBIISITh CPAaBHEHHE, KIACCH(PHUKAIUIO, CAMOCTOSTENIbHO BBIOMpPAs OCHOBAHUS W
KPUTEPUU JJI YKa3aHHBIX JIOTUYECKUX OTIEepaIlnii;
e CTPOUTH  JIOTMYECKOE  PACCYXKIEHUE, BKIIOYAIOUIEE YCTAHOBJIEHHE NPUYMHHO-
CJIIEICTBEHHLIX CBS3EH.
e CO3/1aBaTh CXEMAaTHYECKUE MOJEIH C BBIJCICHUEM CYUIECTBEHHBIX XapaKTEPUCTHK
00BeKTa.
e COCTaBJISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.).
e Tpeo0Opa3oBhIBATh MHPOPMAIIMIO M3 OJHOTO BUJA B IPYro# (TaOauIly B TEKCT U TIP.).
e YMETh OMPEIEATh BOZMOKHBIE HCTOUHUKH HEOOXOANUMBIX CBEACHH, POU3BOIUTH MIOUCK
nH(popMaIu, aHATU3UPOBATh M OLICHUBATh €€ TOCTOBEPHOCTb.
KommynukaTuBubie YV JI:
CaMoCTOsTeThHO OPTaHU30BBIBATh YUEOHOE B3aMMOJICUCTBHE B TPYyIe (ONMPenessiTh O0Ire
1IEJTH, PaCIIpeAeIIITh POJIH, TOTOBAPUBATHCS IPYT C APYTOM U T.1.).




I11. IlpexmMeTHBIC pe3yIbTATHI:
1) ymenue 0003HaYaTh XUMHYECKHUE SJIEMCHTBI, HAa3bIBaTh MX U XapaKTEPH30BaTh Ha OCHOBE
nostoxenus B [lepuognueckoit cucreme /. . Menneneesa;
2) popmynuposanue N3y4SHHBIX TMOHATHI: BEIIECTBO, XUMHUYCCKHUN DJICMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHUOH, MPOCTOE M CJIOXKHOE BEIIECTBO, XUMHUUECKAsI PeaKIusi, BUbl XUMUYECKHX
peaKkui U T. I1.;
3) onpedenenue no hopmysaam coctaBa HEOPraHUICCKUX M OPraHUYCCKHUX BEIICCTB, BAJICHTHOCTH
aTOMOB XMMHYECKHX 3JIEMCHTOB MJIM CTETICHU MX OKHUCIICHUS;
4) nonumarue WHPOPMAIMH, KOTOPYIO HECYT XMMHUYECKUE 3HAKHU, (DOPMYIIbI U YpaBHCHUS;
5) ymenue knaccuguyuposams NpocThie (METALIBI, HEMETAILIBI, OJIATOPO/THBIC Ta3bl) U CIIOKHBIC
(OmHapHBIE COCMHEHUS, B TOM YHCJIE U OKCHJBI, a TAKXKe TUAPOKCH]IBI — KUCIOTHI, OCHOBAHHS,
amM(OTEepHbIC THIPOKCHUJIBI U COJIH) BEIIIECTBA,
6) popmynuposanue Ileproanveckoro 3aKoHa, 0ObsiCHeHUe CTPYKTYPbl U HHPOPMAIHH, KOTOPYIO
Hecér [lepmonmmyeckas cucrema xumuueckux semeHToB [I. M. MennpeneeBa, packpwimue
3Ha4yeHus lleproanyeckoro 3akoHa;
7) ymenue xapaxmepu3osams CTPOCHUE BEIECTBA — BHIbl XUMHYCCKUX CBSI3€H W THIIbI
KPUCTAJUIMYECKUX PELICTOK;
8) onucanue cTpoeHUs AaTOMOB XUMHYECKUX 37eMeHTOB No 1—20 u Ne26 u omobpasicenue ux ¢
MIOMOIIIBIO CXEM;
9) cocmasnenue (HOpMyaT OKCHIOB XHMHUYCCKHX JJIEMCHTOB W COOTBETCTBYIOIIUX UM
THJIPOKCUIOB;
10) manucanue CTPYKTYpPHBIX (OPMYJT MOJEKYJISIPHBIX COCTUHEHHH M (DOPMYJIBHBIX €IHHHMIL
MOHHBIX COCIMHEHHI 110 BAJIGHTHOCTH, CTETICHSM OKHCIICHUS HITH 3apsaaM HOHOB;
11) ymenue popmyrupoeéams OCHOBHBIE 3aKOHbI XHMHHU — IIOCTOSHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOCHHUSI, COXPAHEHHUSI MacChl BELIECTB, 3aKOH ABOTa/Ipo;
12) ymenue popmynupoeams OCHOBHBIC MOJOKESHUS aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI U TEOPHH
AIIEKTPOIIUTUIECKOH TUCCOIMALINY;
13) onpedenenue npu3HaKOB, YCIOBUM MPOTEKAHUSA U MPEKPAIICHUS XUMUYECKHX PEaKIINii;
14) cocmasnenue MONEKYISIPHBIX YPaBHEHUH XUMHUYECKUX PEAKIHiA, TOITBEPIKIAIONIMX OOIIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB M OTPAXKAIOIIUX CBS3U
MEXK]y KJIacCaMU COCIMHECHUH;
15) cocmaenenue ypaBHeHUI peakiyii ¢ y4acTHEM 3JICKTPOIUTOB TAKXKe i B HOHHOH (opme;
16) onpedenenue MO XUMUYECKUM YpPABHEHHSIM TPUHAUICKHOCTH PEAKIMA K OMpeIeIEHHOMY
TUIY WK BUJLY;
17) cocmasnenue ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C TIOMOIIBI0 METO/Ia
3JIEKTPOHHOI0 OajaHca;
18) npumenenue MOHITUN «OKHUCICHHE» U «BOCCTAHOBJICHHEY IS XaPAKTEPUCTHKH XMMHUYCCKIX
CBOWCTB BEILIECTB;
19) onpedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIUIA XJIOPHI-, CYIb(AT- U KapOOHAT-aHUOHBI 1
KaTHOH aMMOHMSI B PacTBOPE;
20) obwsicHeHue BIUASHYS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYICCKUX PEAKITHIA;
21) ymenue xapakmepuzoeams TMOIOKEHHE METAIUIOB U HeMeTayuioB B [lepronnueckoii cucreme
DIIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJLIOB, O0IINE (GU3NIECKHE K XUMUIECKHIE CBOMCTBA;
22) 00wsicHenue MHOTO00Opa3usi MPOCTHIX BEIIECTB SIBICHHEM a/UIOTPONUU C yKa3aHHEeM o€
PUYHH,
23) ycmarnogneHue pa3nuuuil THAPO-, UPO- U AIEKTPOMETAILTYPTUU H ULTHOCMPUPOSAHUE WX
pUMEPaMH MPOMBIIUIEHHBIX CITIOCOO0B TIOTYYEHUS METAIIJIOB;
24) ymenue oasams o01yt0 Xapakrepuctuky snemenTos |, 1, VIIA rpynm, a taxke Bogopona,
KHCIIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHHUS H 00pa30BaHHBIX MU MPOCTHIX BEIIECTB
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U BaXHEUIIMX COCTUHEHHWU (CTPOCHHE, HAXOXICHWE B TPUpPOJE, IMONydeHHe, (pu3mueckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHUE);

25) ymenue onucvieams KOPPO3HIO METAIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymenue npouzeo0ums XUMHUECKUE PACUETHhI ¢ MCIIOJIb30BAHHEM IMOHIATUH «MaccoBas JOJIs
BEIIIECTBA B CMECHY, KKOJIUYECTBO BEIIECTBAY, «MOJISPHBIH 00bEMY» 10 (hOpMyJIaM U ypaBHEHUSIM
peaKkuuii;

27) onucanue CBONCTB U MPAKTUIECKOTO 3HAUCHUS U3yUCHHBIX OPraHMYECKUX BEIIECTB;

28) svinonnenue 0003HAYCHHBIX B MPOrPaMME SKCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAaHUIECKUX
BEIIECTB 110 COOTBETCTBYIOIIUM IIPH3HAKAM;

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

3.Coaep:xanue yuedHnoro npeamera (8 kiacc)
HavajbHble IOHATHSA U 3aKOHBI XMMHH

Tena u BemiectBa. CBOHCTBa BEIIECTB. JTAJIOHHBIE (U3NYECKHE CBOICTBA BEIIECTB.
Marepuansl u MaTepuanoBeeHue. Poib XUMUH B )KM3HU COBPEMEHHOT0 o01ecTBa. OTHOLIEHHE
o0riecTBa K XUMHUH: XeMOopmIns 1 xeMo(poOusi.

Mertoabl u3yuenust xumuu. HaGmionenuwe. DxcnepumeHT MogaenupoBanue. Mojenu
MaTepHaJIbHbIE U 3HAKOBBIE WJIH CUMBOJIBHBIE.

I'asel. JKunpkoctu. TeEpaple BemecTBa. B3aummHble nepexonsl MeEXIy arperaTHbIMU
COCTOSIHMSIMHU BEIIECTBA: BO3TOHKA (CyOIMManusi) u AecyOnumMarusi, KOHISHCAUs U HCIapeHune,
KPUCTAJIIIN3aLMs U IUIABJICHHE.

®usnueckue sABJIeHUs. YUCThIE BEIECTBA U CMECH. | OMOTEHHBIE U T€TEPOTEHHBIE CMECH.
Cwmecu razoobpasHele, >xuakue u TBEpHbIe. CrocoObl pa3feneHus CMecel: NMEeperoHka, Wiu
JUCTWUISALMS,  OTCTauBaHue,  (UIbTpPOBAaHUE,  KPUCTAUIM3ALMsl  WIM  BbIIApHUBAHUE.
Xpomarorpadus. [IpumMenenue 3Tux cnoco0oB B 1a00paTOPHOI MpakTHKE, HA POU3BOJICTBE U B
OBITY.

XUMUYECKHE DJIEMEHTBl. ATOMBI M MOJEKynbl. lIpocTele M CIOXKHBIE BelIECTBA.
AmoTponus Ha npumepe Kuciopoaa. OCHOBHbBIE MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHMSL.
Houbl. BemecTa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS.

3Haku (CHUMBOJIBI) XUMHYECKHUX »dJeMeHTOB. MH@opmaius, KOTOpYyHO HECYT 3HaKH
XUMHYECKHX DJIEMEHTOB. OTHMOJIOTHSI Ha3BaHMM HEKOTOPBIX XMMHUYECKHUX DJIEMEHTOB.
[Tepuoanueckas tabnuua xumuueckux sneMeHToB [[. M. MenzaeneeBa: KOpOTKONEPUOAHBIN U
JUIMHHOTIEPUOIHBIN BapHaHThl. [lepuonbl u rpynnsl. ['1aBHas u mobodHas noArpynnsl uin A- u
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumnueckue (opmynsl. MHnekcel u kodpduumentsl. OTHOCUTENbHAS MOJEKYJISIpHas
Macca. MaccoBasi 1oJisl XUMHUYECKOTI0 3JIEMEHTa B coequHeHUH. MHpopmalus, KOTOpyro HECYT
XUMHYECKHE (HOPMYJIBI.

Banentnocts. CTpykTypHBIE (OpMYIBl. XUMHUYECKHE OHJIEMEHTHI C TOCTOSSHHOM |
NEpEeMEHHOI BaJleHTHOCTbIO. BBIBOJ (opMynbl coenuHeHHs 1Mo BajeHTHOCTU. OmpenerneHue
BAJEHTHOCTH XUMHYECKOIOo »3JieMeHTa 1o ¢opmyne BemectBa. CocTaBieHUe Ha3BaHUU
COEIMHEHUH, COCTOSALINX U3 ABYX XUMUYECKUX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSTHCTBA
COCTaBa BEUIECTB.

XuMH4ecKue peakuu. PeareHTsl u NpoLyKTsl peakuuy. [I[pu3Haku XUMHUYECKUX PEAKIIUH.
VenoBuss HMX TNPOTEKaHW M OpekpalleHus. Peakuuu ropeHus. OK30T€pMUYECKHE U
SHJOTEPMUYECKHUE PEAKIIUH.

3aKOH COXpaHEHUs MACCHI BEIECTB. XUMHUYECKUE ypaBHEHMs. COCTaBICHUE XUMUYECKUX
ypaBHeHH. HpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudukanys XuMHUYECKUX peakiuil M0 COCTaBy M YMCIY PEareHTOB U MPOIYKTOB.
Tumbl XUMUYECKUX peakuui. Peaknum coenMHEHMs, pa3ioKeHus, 3aMelleHus U OoOMeHa.
KaranusaTops! u kaTanms.

JdemoHcTpaumu.



e Koueknus MmaTepuanoB U U3ACIIHI U3 HUX.
e (OOBEMHBIE U MIAPOCTEPKHEBBIE MOJEIN HEKOTOPHIX XUMUYECKUX BEILECTB.
e Mopenu KpUCTAJUIMYECKUX PEHIETOK.

ArperaTHble COCTOSIHUS BOJIBI.

YcranoBka g puiabTpoBaHus U €€ padboTa.

VYcraHoBKa /715 BeIIapuBaHus U e€ padora.

oprpetst 1. 5. Bepuennyca u JI. . Menzeneesa.

KoHcTpyrnpoBanue mapocTepKHEBbIX MOJIENIEH MOJIEKYJI.

[Toptpersr M. B. JlomonocoBa u A. JI. JIaByasbe.
BzaumopeiicTBre COJISIHON KUCIIOTHI C UUHKOM.

e [Tlonyuyenue ruapoxcuna meau(Il) u ero pasnoxkenue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI.

1. O3HaKOMJIEHHE C KOJUICKITUEH J1ab0paTOPHOM MOCYIBI.
2. IlpoBepka mpubopa 11t MOJTYUEHHUS Ta30B HA TEPMETUYHOCTD.
3. O3HakOMJIEHHE ¢ MUHEpajIaMH, 00pa3yrOIIMMH IPAHUT.
4. IlpuroToBiieHHE T€TEPOreHHON CMECH MTOPOIIKOB CEPBI U JKEJI€3a U UX Pa3/eICHHE.
5. B3aumogeiicTBre pacTBOPOB XJIOPUAOB U MOIUI0B Kausi C paCTBOPOM HUTpaTa cepedpa.
6
7
8

. [lonyuenune runpokcua menu(Il) u ero B3aumoielicTBUE C CEPHON KMCIOTOM.

. BsaumopeiicTBue pacTBOopa cojibl ¢ KUCIOTOM.

. IlpoBepka 3akoHa COXpaHEHHs] MAacChl BEIIECTB Ha NMPUMEPE B3aMMOACUCTBHS IMIENOYU U
KHUCTIOTHI.
9. IIpoBepka 3aKOHA COXpPAHEHUSI MAcChl BEIIECTB Ha MPUMEPE B3aUMOICHCTBHS IIENOYN U COITU
xenesa (II0).
10. PasnokeHue mepokcuja Bojaopoia c¢ momolubto okcuaa mapranua (IV). 11.3amemenue
JKEJIe30M MM B METHOM KYIIOpOCE.
IIpakTHyeckue padoTsbl.
1. 3nakoMcTBO ¢ J1abopaTopHBIM 000pynoBaHueM. [IpaBuna TeXHUKN G€30MacCHOCTH MpU padoTe
B KaOuHeTe xuMuu. Hekoropeie BUABI padoT.
2. Anamu3 mouBsl (aHaJIOT paboThl «OYHCTKA TOBAPCHHON COJINY).

BaxkHeiiliue npeacTaBuTe M HEOPraHUYeCKHX BelllecTB. KoinuecTBeHHbIE OTHOIIEHHS B

XUMHHU
Cocras Bo3ayxa. [Tonsrie 06 00beMHO# [1071€ () KOMIIOHEHTa IPUPOTHOI Ta30BOM cMecH
— Bo3nyxa. Pacuer o0beMa KOMIIOHEHTA ra30BOM CMECH TI0 €r0 00BEMHOM J10J1€ M1 HA00OPOT.
Kucnopoa. O3o0u. Ilonyuenue kucnopona. CobupaHue U pacrno3HaBaHHE KUCIOPOAA.

XUMHUYECKHE CBOMCTBA KHCIOPOAA: B3aUMOJICHCTBHE C METAITIAMH, HEMETAJIJIAMH U CIIOKHBIMHU
BemecTBamu. [Ipumenenune kucnopona. Kpyropopot kucinopoja B mpupoJe.

Oxkcuapl. O0pa3oBaHue Ha3BaHUM OKCUIOB MO UX dopmyrnam. CoctaBiaeHue Gopmys
OKCHJIOB I10 UX Ha3zBaHusAM. [IpencTaBuTen OKCHIOB: BOJA U YITIEKUCIbIHA ra3, HerameéHas
M3BECTh.

Bonopon B npupozae. duznueckue u XMMUYECKUE CBOMCTBA BOJIOPO/IA, €T0 MOJTyYeHHE U
pUMEHEHHE.

Kucnotsl, ux cocras u ux knaccudukanus. Manukaropsl. Tabnuia pacTBOpUMOCTH.
CousiHas ¥ cepHasi KUCIIOTHI, UX CBOWCTBA M IPHMEHEHHE.

Comnu, ux coctaB U Ha3BaHus. PactBopumocTs coneit B Boze. [lpeacraBurtenu coneit:
XJIOpUJI HAaTpus, KapOoHaT HaTpusl, pocdaT KaabLus.

[Tocrosinnas ABoranpo. KonnuectBo BemectBa. Mosb. Momsipuas macca. KpaTthbie
€IMHUIIBI U3MEPEHUS KOJIMUYECTBA BEMIECTBA — MUJUTUMOJb U KAJIOMOJIh, MIJLTUMOJISIpHAS 1
KHAJIOMOJISIPHAsl MacChl BELIECTBA.

PacdeTs! ¢ ncnonb30BaHNEM TOHSATHH «KOJHMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«TMIOCTOSTHHAsE ABOTa/IpoO».



3akoH ABoraapo. MossipHbIi 00beM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS
IUIOTHOCTb OJIHOTO Ta3a o IpyroMy.

KpatHbie equHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIH 00bEMBI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ ncnonab30BaHNEM MOHITHI «KOJIUYECTBO BEIIECTBAY», «MOJIIPHAs MACCAy,
«MOJISIPHBII 00BEM ra30By, «IIOCTOSTHHAS ABOTaIpO».

PacueTsl ¢ ncnonab30BaHNEM MOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MAcCay,
«MOJISIPHBII 00BEM ra3zoBy, «4UCI0 ABOTaIpoO».

I'unpocdepa. KpyroBopoT Boasl B ipupoae. Puzndeckie 1 XUMHUUECKHE CBONCTBA BOJIBI:
B3aUMOJICUCTBUE C OKCUAAMM.

OcHoBaHus, ux cocras. PacTBopuMOCTh OCHOBaHUH B BOJE. MI3MeHEHHE OKpacKu
VMHJIUKAaTOPOB B LIENOYHOM cpene. [IpencraBurenu menoden: THAPOKCUIbI HATPUS, KAIUS U
KaJIbLIMSL.

PactBoputens u pactBopénHoe BeniecTBo. PactBopsl. PactBopenue. ['naparsr.
MaccoBas 10J11 pacTBOPEHHOIO BEIIECTBA. PacdyeTsl, CBA3aHHBIE C UCIIOJIb30BAHUEM MOHSTHS
«MaccoBasi 1011 PACTBOPEHHOT'O BEILIECTBAY.

JdeMoHcTpanum.

[Tonryuenue Kuciaopoja paziokeHueM NepoKcuIa BoJOpoia.
CoOupaHne METOI0M BBHITECHEHHS BO3TyXa U BOJIBL.
Pacno3znaBanue kucmoposa.

Komneknusa okcuaos

[Tonryuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPOJIA.

['openue Bogopona.

Konnekuus MUHEpaIbHBIX KUCIIOT.

[TpaBuiio paz0aBieHUs CepOil KHCIOTHI.

Komnnexuus comei.

Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJE.
Konnekuus ocHoBaHUM

JlabopaTopHble ONBITHI.

12. IloMyTHEHHE N3BECTKOBOM BOJIBI IIPU MPOIYCKAHUU YIJIEKUCIIOTO Ta3a.
13. Tlony4yeHue BOAOPO/Ia B3aUMOICUCTBUEM ITUHKA U COJISTHOM KUCIIOTHI.
14. Pacrio3HaBaHuE KUCIOT UHAUKATOPAMH.

15. U3MeHeHne OKpacKy MHIMKATOPOB B IIETIOYHOMN Cpee.

16. O3HakomIIeHHE C IpernapaTaMu JOMAIHEN WIH IIKOJIbHOM alTeYKH — paCTBOPAMHU IEPOKCUIA
BOJIOPO/A, CIIUPTOBOM HACTOMKH MOJ1a M HAIATBIPHOTO CIIUPTA.
IIpakT4yeckune padoThl.

3. [Tomyuenue, cobrpanue 1 pacrio3HaBaHUE KUCIOPO/aA.

4. ITonyyenue, cobupaHue 1 pacrio3HaBaHHE BOJIOPOJIA.

5. IIpuroroBieHue pacCTBOPOB COJIEH € UX 3aJaHHON MacCOBOM JTOJIEH.

OcHoBHbBIE KJ1aCChl HEOPTAHUYECKUX COeIMHEeHU

OO6oOuienne cBefeHU 00 OKCHAaX, MX KilacCU(UKAIMM, HA3BaHUSAX M CBOMCTBAX.
CnocoOsbI TOTydeHUsT OKCHUIOB

OcHoBaHusl, ux Kiaccudukanus, Ha3BaHUA U CBOWCTBa. B3auMoneicTBre ¢ KUCIOTaMH,
KUCJIOTHBIMM OKCHJAaMU M CcoJIAMU. PaznojkeHue HepacTBOPUMBIX oOcCHOBaHUM. CrocoObl
MOJTYyYECHUSI OCHOBAHUM.

Kucnorsl, ux xmaccuduxanus u Ha3BaHus. OOUIMe XMMHUYECKHE CBOWCTBA KHCIOT.
B3auMopeiicTBHE KHCIOT C METaUIaMH. OJIEKTPOXUMHUYECKHHM psAJl HANpsHKEHUH METaJUIoB.
B3aumogeiicTBue KMCIOT C OKCHIaMU METaIoB. B3anmMmoaeicTBiue KUCIOT ¢ OCHOBaHHUSIMH —
peakusi HeWTpanu3auuu. B3aumozeiicTBue kuciot ¢ consiMu. [lonydeHne GeCcKUCIOPOIHBIX U
KHCJIOPOJICOIEPKALUX KUCIIOT.
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Comn, wux xknaccudukamus W CBOWCTBA. B3ammopelicTBue coyieid ¢ MeTaulaMH,
O0COOCHHOCTH 3TUX peakuuid. BzaumopeiicTBue coneit ¢ COMsIMH.

'enernueckue psAnpl MeTala W HeMmeTauia. ['eHeThdeckas CBA3b MEXIY KilaccaMu
HEOPraHUYECKHUX BEIECTB.

JlaGopaTopHbIe ONBITHI.
17. BzanmoaeicTBHE OKCUA KaJIbIUs C BOHOM.
18. [TomyTHEHHE U3BECTKOBOM BO/IBI.
19. Peakus HelTpanu3anuu.
20. [Tomyuenue runpoxcuaa meau (I11) u ero B3anmoielicTBHE ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau (I11) npu HarpeBanumu.
22. B3zauMopgencTBrue KUCIOT ¢ METAJIAMHU.
23. B3anMOJeHCTBHE KUCIOT C COJISIMHU.
24. O3HaKOMIJICHHE C KOJICKIEH COJIei.
25. BzaumopeiictBue cynbdara meau (1) ¢ sxene3om.
26. B3aumoelicTBre COJIEN C COJISIMU.
27. I'eneTnuecKast CBsI3b Ha IPUMEPE COEITUHEHUHN MEIH.
IpakTnyeckne padoThl
6. Penienne sKCriepuMEeHTAIBHBIX 3a7a4.
IMepuonuueckuii 3axkon u [lepuoanyeckas cucrema XumMmuueckux jiemenTon JI.U.
MeHnpesieeBa U CTpOEHHE aTOMa

EcrecTBeHHBIE ceMeMCTBA XMMHUYECKHUX DJIEMCHTOB: IIECJIOUHBLIC U IIEIIOYHO3EMEIbLHEIC
METaJUIbl, TAJIOTEHBI, UHEPTHBIC (Osaropoanbie) ra3el. AMQOTEpHOCTh. AM(POTEpPHBIE OKCHIIBI H
ruspokcuibl. KoMriekcHbie comu.

Otkpsitue . 1. MenneneeBbim Ilepuoauueckoro 3akoHa u co3nanue uM [leproguueckoit
CHCTEMBI XMMHYECKHX 3JICMEHTOB.

AToMBI Kak ¢opMa CYIIECTBOBAHHUS XMUMHYCCKHUX 3JeMEHTOB. OCHOBHBIC CBEICHHS O
CTPOCHHMHM aTOMOB. JloKa3zaTenbcTBa CIIOKHOCTH CTpoeHus aroMoB. OmbITel Pesepdopna.
[1naneTapHast MOJIe]Ib CTPOCHUS aTOMA.

CoctaB aTOMHBIX sA€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAs AaTOMHas Macca.
B3anMoCBsI3b MOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHASI Macca.

Mukpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpPOBHEH AaTOMOB XUMHYECKUX
aneMeHToB NeNe 1-20. TIoHsiTHE O 3aBEpPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @uznueckuii cmpici cumBoiuKkd llepuoguyeckoit cucrembl. CoBpeMeHHas
dbopmynupoBka Ilepuonnueckoro 3axkoHa. M3MeHeHUsT CBOWCTB 2JIEMEHTOB B IEpHOAAX U
rpynnax, kak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTuKa DJIEMEHTa-MeTalla M DJIEMEHTAa-HeMeTallyla 10 MX TIOJIOKEHUI0 B
Ilepuoauueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Menaeneena.

JdemMoHCcTpaumu.

e Paznuunbie popmbl TAOIUI] TEPUOTNIECKON CUCTEMBI.
JlabopaTopHbIie ONBITHI.
28. [Nomyyenue ampoTEPHOTO TUAPOKCUIA U UCCIIEOBAaHUE €TI0 CBOMCTB.
XuMmnueckas cBsizb. QOKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUA

Nonnas xumuueckasi cBsizb. MoHbl, 00pa3oBaHHbIE aTOMaMH METANIOB U HEMETAJIJIOB.
CxeMbl 00pa30BaHUsS MOHHOW CBSI3U JUIsl OMHApHBIX coequHeHu. VMOHHBIE KpHUCTaUTMUECKUe
peméTKy M (HU3UYECKHE CBOMCTBA BEIIECTB C dTUM THUMOM peméTok. [lorstue o GopmynbHOM
CIMHUIIC BEILCCTBA.

KoBasieHTHast XuMUYeCcKast CBs3b. DJIEKTPOHHBIE U CTPYKTYypHBIC opmynsl. [lorsTHE O
BajieHTHOCTH. KoBajieHTHas HemomsipHas CBsi3b. CxeMbl 00pa30BaHUSI KOBAJICHTHOW CBSI3U IS
OMHAPHBIX COCNWHEHHH. MOJNEKYISpHbIE U aTOMHBIC KPUCTAJUTMYECKUE PEIIETKH, W CBOMCTBA
BEILECTB C ’TUM THUIIOM PEIIETOK.
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DJIEKTPOOTPULIATENBHOCTh. Psii  3nmekTpooTpunarebHOCTH. KoBajlleHTHast monsipHas
XuUMHU4YecKast cBs3b. Jumonb. CxeMbl 00pa3oBaHMs KOBAICHTHOW MOJSIPHOM CBSI3U 11 OWHAPHBIX
coenquHeHU. MoNeKynsapHble U aTOMHBbIE KPUCTAJUTMUYECKHUE PELIETKH, U CBOICTBA BEIIECTB C
9TUM THUIIOM PEIIETOK.

Mertannnueckass XUMHUYECKas CBSI3b M MeTa/UIMdeckas KpUCTaluindyeckas peméTka.
CBolicTBa BEIIECTB € TUM TUIIOM pelI€TOK. EnuHas npupoja XUMHUYECKUX CBS3EH.

Crenenb okucnenusi. CpaBHEHUE CTENEHU OKUCICHUs U BaJleHTHOCTHU. [IpaBuna pacuéra
CTETICHEH OKUCIIEHUS 10 (PopMysIaM XUMHUYECKUX COCIMHEHUH.

OKHCINTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OmnpeneneHue CTeneHed OKUCICHUS s
AIIEMEHTOB, O0Opa3yIoOUIMX BEIIECTBA pPa3HBIX KiaccoB. Peaknuu uoHHOrO oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTETh W BOCCTAHOBUTENb, OKHCIECHUE U
BoccTaHOBJeHHE. (COCTaBIE€HUE YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLui
METOJIOM 3JIEKTPOHHOTO OasiaHca.

JemMoHCTpanmu.
o Komnexmus «MeTallibl U CILIaBbI».
e BzaumojeicTBUE IIUHKA C CEPOM, COJISTHOM KUCIO0TOH, Xmopuaom meau (II).
JlaGopaTopHble ONBITHI.
29. H3zroToBiieHHE MOJEIH, WILTIOCTPUPYIOIIEH CBOMCTBA METAJUTHYECKOM CBS3H
9 kJaacce
IloBTOpeHue U 00001IEHUE CBeIeHUIT 110 Kypcy 8-ro kiacca

bunapnsie coequnenus. OKCHIBI coeo0pa3yroniue u HecojeoOpasyomue. ['uapoKkcub:
OocHOBaHHUsA, aM(oTepHbIe, KUCIOTHI. CpeHue, KUCIIble, OCHOBHBIE COJIH.

O0600611eHre cBeIeHUi 0 XUMHUYECKHUX peakiuax. Kinaccuukanus XuMUYeCKIX peakiui
M0 Pa3IMYHBIM OCHOBAHUSM: COCTaBY W YHCIY PEArupyroldx U OOpa3yIIIUXCs BEUIECTB,
Ter10BOMY 3P hEeKTy, HAPaBICHUIO, U3MEHEHHIO CTENIEHE OKMCICHHSI DIIEMEHTOB, 00pa3yIOIINX
pearupyolire BenecTna, (pase, NCI0JIb30BAHUIO KaTalu3aTopa.

[TonsiTHEe O CKOpPOCTH XUMHYECKOW peakuuu. DakTophl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKUX PEaKUIUW: MPUPOJa PEarupyrollnx BEIIECTB, WX KOHIICHTpALMs, TEeMIIepaTypa,
IUIOMIA/Ib COMPUKOCHOBEHMSI, HATMUUe KaTanuzaropa. Karamus.

JdemMoHCcTpaumu.

e (O3HAKOMIIEHHE C KOJUIEKIUSIMH METAJJIOB U HEMETAJIOB.

e (O3HAaKOMIIEHHE C KOJUIEKUHUSIMH OKCHIOB, KUCJIOT U COJIEH.

e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH pEeaKMu OT MPUPOJIbl pearupyrolnX BEIIECTB.

e 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pEaKIUH OT KOHIIEHTPAIlMU pPearupyrommnx

BELIECTB.
e 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM peakuuy OT IUIOHaAN CONPUKOCHOBEHUS
pearupyroumx BemecTB («KUTSIIUN CII0i).

e 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOHN PEeaKIuu OT TeMIIepaTyphbl pearupyroInX BEeIIeCTB.
JlabopaTopHble ONBITHI.
1. B3aumopeiicTBre aMMHaKa 1 XJIOPOBOJOPOA.
2. Peaknust HeMTpaIn3aluu.
3. Habnronenue temnoBoro ¢ ¢hekra peakiiui HeuTpaanu3aluu.
4. BzaumoseiicTBue cepHoil KucioTel ¢ okcuaom menu (11).
5. Paznoskenue nepoKkcuaa BOAOPO/ia C MOMOIIBIO KaTana3bl KapTodens
6. 3aBUCHMOCTh CKOPOCTH XHUMHUYECKON PpEaKIMu OT TPHUPOJLI PEarupyronux BEIIECTB Ha
npuMepe B3aUMOJICHCTBUSL PAacTBOPOB THOCYIh(hara HATPUS M XJopuaa Oapus, THOCyIb(ara
HATPHS U COJITHON KHUCIIOTHI.
7. 3aBUCUMOCTBH CKOPOCTH XMMHYECKOM peaklK OT MPUPO]Ibl METAJIJIOB MPU UX B3aUMOJICUCTBUU
C COJITHOM KHMCIIOTOM.
8. 3aBUCMMOCTh CKOPOCTH XUMHUUYECKOW pEeaKIMu OT MPUPOJIbI KUCIOT MPU B3aUMOACHCTBUU UX C
KEJIE30M.
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9. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOUN pEaKIMU OT TEMIIEPATypPhl.

10.3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIIMKU OT KOHLEHTPALINH.

11. 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakliy OT IUIOIIA U COIPUKOCHOBEHUS pearupyromnx
BELIECTB.

12. 3aBUCUMOCTBh CKOPOCTH XMMUYECKON PEaKLUU OT KaTaau3aropa.

XHMMHYeCKHe peaKIlii B PACTBOPAX 3J1eKTPOJIMTOB

[TonsiTe 00 SIEKTPOIUTUYECKON AHCCOIUAIMM. OJIEKTPOIUTHI W HEIIEKTPOJUTHI.
MexaHusm  quccouManuil  3JEKTPOJIMTOB €  Pa3jM4YHBIM  XapakTepoMm cBsi3u. (CTeneHb
ANEKTPONUTHYECKOM nucconnanuu. CUbHbIE U c1a0ble 371eKTPOIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPUU DJICKTPOIUTHUYECKON muccornmanuu. Kiaccudpukarus
MOHOB M MX CBOMCTBa. KHCIIOTBI, OCHOBaHHUS U COJIM Kak 3JeKTpoiuThl. WX knaccuduxanus u
JUCCOLIMALIHS.

OO0mue XUMHYECKHE CBOMCTBA  KHCIOT: H3MEHEHHME OKpPackKd HHAUKATOPOB,
B3aMMOJIEMCTBHE C METAJUIAMU, OKCHJIaMHU M THJIPOKCHIaMU METAJUIOB U COJIAIMU. MOJeKysipHbIE
U MOHHBIE (IIOJTHBIE U COKPAIIEHHbIC) YPAaBHEHUS PEaKIMi. XUMUYECKHI CMBICI COKPALIEHHBIX
YpaBHEHUU. Y CIOBUS MPOTEKAHUS PEAKLIHUA MEXKIY SJEKTPOJIUTAMH 0 KOHIA. Pl akTUBHOCTH
METAaIJIOB.

OO0mue XMMHUYECKUE CBOMCTBA ILEIOYEH: B3aUMOJEHCTBUE C KHUCIOTaMH, OKCHIAMU
HEMeTaUIoB, cojsMu. OOmmMe XUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUM:
B3aMMOJICHCTBHE C KUCIOTaMU, Pa3yI0KEHNE IIPU HAaIrPEBAHUU.

OOmue XWMHUYECKHE CBOWCTBA CpPEOHUX COJIEH: B3aMMOJEUCTBHE C KHCIOTAMH,
11eJI09aMy, COJISIMUA U MeTaJulaMu. B3anMoIelicTBUE KUCIBIX COJIEH CO IIEIIOYaMH.

I'unponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJe ¢ BOAOW. ['MApoNn3 colu CUIBHOTO
OCHOBaHHUSA U c11ab0# KUCIOTHL. ['MapoIn3 conm c1aboro OCHOBAHUS M CHIIbHOM KucioThL. [lIkana
pH.

CBolicTBa KHUCIIOT, OCHOBaHHM, OKCHJIOB U COJIEW B CBETE TEOPHUM DJIEKTPOIUTHUECKOMN
JUCCOLMAIIMU ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

JdemMoHCcTpaumu.
e lcnbITaHue BELIECTB U UX PACTBOPOB HA SJEKTPOINPOBOAHOCTh
e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KUCIIOTBI OT KOHIIEHTPALIMH.
e JIBMXKEHHE OKpAIIECHHBIX HOHOB B MJIEKTPUYECKOM I10JIE
e OrmnpezneneHue XxapakTepa Cpelipl B pacTBOpax COJIEH.
JlabopaTopHbIie ONBITHI.
13. luccounanus cinaObIX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOU KHCIIOTHI.
14. I3MeHeHne OKpacKu UHAUKATOPOB B KMCIOTHOM Cpene.
15.Peaknus HeUTpanu3aluy pacTBOPa MIENOYHN PAITMYHBIMU KHCIIOTAMHU.
16. [Tomyuenue ruapokcuaa meau(ll) u ero B3aumoaencTBIE € pa3TUUYHBIMUA KUCIOTAMHU.
17. B3auMopelicTBrUe CHIIBHBIX KUCIOT ¢ okcuaoM menu(1l).
18-20. B3zaumopeiicTBue KUCIOT C METAJIIIAMHU.
21. KayecTBeHHas peakiusi Ha KapOOHAT-HOH.
22. IlomyyeHue cTyiHd KPEMHUEBOM KUCIIOTHI.
23. KadecTBeHHas peakius Ha XJIOPH/I- WIN CyIb(aT-MOHbI
24. I3MeHeHue OKpacKyu MHIUKATOPOB B IIEJIOUHOU CpeJie.
25. BzaumopaencTBIE MIEN0UYe C YIIIEKUCIBIM Fa30M.
26. KauecTBeHHas peakius Ha KAaTHOH aMMOHHUS.
27. llomyuenue runpoxcuaa meau(Il) u ero paznoxenue.
28. B3aumopelicTBie KapOOHATOB C KMUCIOTaMH.
29. Ilonyuyenue ruapokcuma xenesa(Ill).
30. BzaumopeiictBue xene3a ¢ pactBopoM cyibdara meau(ll)
IIpakTuyeckue padoTnl
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1. CgoiicTBa KHCJIOT, OCHOBaHHMI, OKCHJOB WU COJIEM B CBETE TEOPUU DIICKTPOJIUTHUYECKOU
JUCCOLMALIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLIUN
HemeraJuibl 1 MX COeJUHEHHSA

CrpoeHue aToMOB HEMETANIOB W UX mnojiokeHue B Ilepuonuueckoit cucreme. Psin
JNeKTpooTpuLarenpHocTH. Kpucrammmyeckue pemeéTkd HEMETaluIOB — IPOCTHIX BEILECTB.
Annorponus U e€ npuuuHbl. Ou3nyeckue cBoiicTBa HemeTauioB. O0IIMe XUMUYECKHE CBOMCTBA
HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIC.

l'asiorensl, cTrpoeHue HMX aroMOB M MOJIeKyl. DHU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJIOT€HOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOTEHOB B 3aBUCHMOCTH OT MX IIOJIOKEHUS B
[lepuonnueckoii cucreme. HaxoxkaeHue rajgoreHoB B MPUPOJAE U UX MOJIyYCHHE. 3HAYEHUE U
IIPUMEHEHHE TAJIOTEHOB.

I'amoreHoBOIOpOBI M COOTBETCTBYIOLIME UM  KHCIOTBI: IUIABUKOBas, COJIAHAs,
OpoMoBOIOpOIHAsI, MOAOBOJOpoaHas. [amoreHunpl. KauecTBeHHble peakluu Ha TajloreHua-
uoHsbl. [IpuMeHeHne coeiMHEHN raloreHOB U UX OMOJIOTHYECKas POIlb.

OOmas xapakrepuctuka 31emMeHToB VI A — rpynnsl. Cepa B nipupoze u e€ mojyyeHue.
AnnoTponHble MOAM(HKALKMK Cepbl M HMX CBOHCTBa. XHMMHUYECKHE CBOWMCTBAa cephl M €
IIPUMEHEHHUE.

CepoBoz1opo/1: CTpOEHUE MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKUE, TOTyYCHHE 1 3HAYCHHUE.
CepoBonoponnas kucnora. Cynb(uasl U ux 3HaueHue. JlroMmuHO(OPBI.

Oxcun cepoi(IV), cepuucras kucnora, cynbdurel. KauecTtBeHHas peakuus Ha Cynb(ur-
WOH.

Oxcun cepoi(VI), cepras kuciota, cymbdarel. Kpucrammoruapartel. KauecTBeHHas
peakuus Ha cylb(haT-uoH.

CepHast KHCIOTa — CHIIBHBIN A51eKTpostuT. CBOMCTBA Pa30aBICHHON CEPHOI KUCIOTHI, KaK
TUIMYHOW KHUCIIOTBI: B3aUMOJICHICTBUE C MeTaJulaMU, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIaMH,
OCHOBAHMSAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coyisiMU. KauecTBeHHast peakuus Ha Cyibdar-
WOH.

OO0mast xapakTepucTUKa 3JeMeHTOB VA rpynnbl. A30T, CTPOEHHE aTOMa U MOJIEKYJIBI.
duznyeckue M XHUMHUYECKHME CBOMCTBA M IIPUMEHEHHE a30Ta. A30T B IPHUPOAE U €ro
Ouosiornueckasi poib.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (PU3NYECKHE CBOWCTBA. AMMHUauHas BOJa, HallaTIPHBIN
CIUPT, THApAT aMMHUaka. JlOHOpHO-aKIENTOPHBIH MEXaHW3M O00pa30BaHMS KaTHMOHA aMMOHUS.
BoccranoBurenbHble cBoMicTBa amMmuaka. Conn aMMOHMSI M HMX npuMeHeHue. KauecTBeHHas
peakuys Ha KaTHOH aMMOHHSI.

Oxcuzpl a3ora: HeconeoOpasyrole M KUCIOTHbIe. A30THCTasi KUCIOTa U HUTPUTHI.
A30THas KKCI0Ta, €€ mojiyueHue u ceorictsa. HutpaThl.

docdop, crpoerne atoma u amiorponus. Pocunel. Pochun. Okeun Gocdopa(V) u
oprodochopnas kucnota. Docdarel. Dochopubie ynodpenusi. MTHCEKTHITUIBL.

OOmiast xapakTepucTuka 3JieMeHTOB [V A- rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
IIPOCTHIX BEIIECTB U COEAUMHEHMI B 3aBUCHUMOCTH OT MOJIOXKEHUS 37eMeHTOB B [lepuoanueckoi
cucreMe. Yriepoa. ANIoTponHble MoAU(UKaIUU: anMas, rpadut. AMoOphHBINH yriiepoa U ero
copTa: caxa, aKTUBUPOBAaHHBIA yrosib. AjncopOrus. XUMHUECKHE CBOWCTBA yIjepoja.
Kokcoxumuueckoe mpou3BOJCTBO U €ro npoaykius. Kapoumsl.

Oxcupn yrnepona(ll): ctpoeHme Momekynbl, MoiaydeHHMe U ero cBoicTBa. Okcup
yraepona(IV): crpoeHne Monekynbl, MOJyYeHHE U €ro CBOMCTBA. YrosbHas kuciorta. Comiu
YrOJIbHOM KUCJIOTHI: KapOOHATHI U THIPOKapOOHaThl. TeXHUYecKas U MUILEeBas Co/a.

Heopranuueckne M OpraHM4ecKkue BELIECTBA. YTJIEBOAOPOJbl. XMUMHUYECKOE CTPOECHHE
OpraHUYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHS] aTOMOB B MOJIEKYJIE TI0 BaJICHTHOCTH.

Meran, 3TaH, KaKk IPECIIbHbBIE YIIIEBOJOPOAbl. DTUJIEH U ALIETUIIEH, KaK HENPEACIbHbIE
(HeHachIlleHHbIe) yraeBoaopoabl. ['openue yrieBomoponoB. KadecTBeHHblE peakIMu Ha
HeNnpeaebHbIE COSUHEHHUS.
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OTUJIOBBIM CIIUPT, €ro TOJydYeHHe, NPUMEHEHHE H (U3HOJOTHUECKOE JICHCTBHE.
TpexaToMHbIi criupT rinnepuH. KauecTBeHHas peakiusi Ha MHOTOaTOMHBIE CIUPTHI. Y KCyCHasI —
MIPEJICTaBUTEIDb KJlacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoiicta. Kpemuuii B npupoje. Cunuuuapl U cujaH.
Oxkcua kpemuusa(IV). Kpemaunesas kucinora u e€ comu.

IIpousBoacTBo crexna W neMeHTa. IIpoayknus CHUIMKAaTHOM IPOMBIIIIIEHHOCTH:
ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasuc. Onruueckoe BOJIOKHO.

Hemeramnel B mpupone. PpakiuoHHAs TMEpPEroHKa >KUIKOTO BO3/AyXa, Kak CIOCO0
MOJTyYeHUs KUCIIOpOoa, a30Ta, aprona. [lonydenue gpocdopa, kpemuusi, xjaopa, noja. DIEKTPOIU3
pacTBOpOB.

[Tonyuyenue cepHOM KUCTOTHI: CHIPBE, XUMHU3M, TEXHOJIOTMYECKAsk CXeMa, METO/1 KUIISIIETro
CJIOSI, IPUHIUITBI TEINIOOOMEHA, TPOTUBOTOKA M IUPKyIsinuu. Oneym. [Ipon3BoacTBO aMMuaka:
CBIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXEMa.

JdemMoHcTpanuu

e TopeHue HEMETaNIOB — MIPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.
e BsanmoaeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
e OOyriMBaHHe OPraHMYECKHUX BEIIECTB KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
e [lonyuyenue, coOupaHue U pacro3HaBaHUE aMMHAaKa
e B3saumonelcTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO
Monenu MoeKy MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.
e (OOue XuMHUYECKHE CBONCTBA KUCIIOT Ha MMPUMEPE YKCYCHOM KUCIIOTHI
e KauecTBeHHas peakiusi HA MHOTOaTOMHBIE CIIUPTHI
e Komieknus cTekiia, KepaMUKH, LIEMEHTa U U3JEJIUNA U3 HUX
JlaGopaTopHble ONBITHI
31. Pacnio3HaBaHue rajoreHu-nOHOB
32. KauecTBeHHBIE peakiuu Ha Cylb(aT-noHbI
33. KauecTBeHHast peakiusi Ha KATHOH aMMOHUS
34. XuMuueckue CBOMCTBA a30THOM KUCIIOThI, KaK 3JIEKTPOJIUTA
35. KauectBeHnHbie peakiuu Ha pocdar-noH
36. Ilony4yeHnue u CBOMCTBA YTOJIBHON KUCIIOTHI
37. KauecTBeHHas peakiys Ha KapOOHAT-NOH
38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJINKAaTa HaTPHUs
IIpakTuyeckue padoTnl
2. VI3yueHue CBONCTB COJISIHOM KMCIOTBI
3. 3ydeHune cBOMCTB CepHON KUCIOTHI
4. Ilony4yeHne aMMuaKka U U3y4€HHUE €r0 CBONCTB
5. Ilosmy4yeHue yrileKUCIoro raa u M3y4eHue ero CBOMCTB
MeTtanibl ¥ ux coequHeHus (16 1)
[Tonoxxenue meramnoB B [lepuoanueckoit cucreMe xumudeckux snemeHtoB . 1. Menneneena,
CTPOEHHE UX aTOMOB M KPUCTAJJIOB. MeTajuinueckas CBsi3b M METaJUINYECKAsl KPUCTAJUINYECKAs
pemérka. du3NuecKUe CBONCTBA METAJJIOB: 3JIEKTPO- M TEIJIONPOBOJHOCTh, OTpa)karoIiast
CHOCOOHOCTh, MIACTUYHOCTb. CIuIaBbl YEPHBIE U LIBETHBIE.
Meramibl Kak BOCCTAHOBHUTENH. OJIEKTPOXMMHUYECKUH psii HanpsbkeHWd. BiammopeiicTBue
METAJIJIOB C HEMETAJIJIAaMH, OKCUJIaMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMUSL.
Okcuapl W TUAPOKCHIBI IIETOYHBIX METAJUIOB, HMX IIOJy4YeHHe, CBOICTBa, NpPHUMEHEHHUE.
Bakneiimme coiM IET0YHBIX METAIOB, UX 3HAYEHHUE B )KMBOW M HE)KUBOM MPUPOAE U B KU3HU
YEJI0BEeKa.
Oxcupl ¥ THAPOKCUABI IIETOYHO3EMEIBHBIX METAJUIOB, UX IOIY4YEHHE, CBOWCTBA U IPUMEHEHHE.
Baxneilmune conu ménoyHo-3eMeNbHbIX METAJUIOB, UX 3HaYCHHE B MPUPOJAE U KU3HU YEJIOBEKa.
KapOonatsl 1 ruipokapOOHaThl KJIbLUS.
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KéctkocTh BOIBI: BpeMEHHas U MOCTOsHHAas. CrocoObl YCTpaHEHUSI BPEMEHHOM KECTKOCTH.
Crioco0bl ycTpaHeHUs TOCTOSTHHON KECTKOCTH. VOHUTHL.
CoenuHeHus amOMUHUSA B IpUpoe. XUMUYECKUE CBOMCTBA amoMUHUA. OcoOOEHHOCTH OKCHUIA U
THJIPOKCUA ATFOMUHUS KaKk aM(OTEpPHBIX COeAMHEHUH. BaxHelme conu amoMuHus (XJIOpU,
cynbdar).
Ocobennoctu crTpoeHust aroma xenesza. JKenezo B mpupoge. Baxkueitmme pynsl xenesa.
[Tomydyenue uyryna u cranu. Oxcuasl u rugpokcust sxeneza(ll) u (I1). Comm xeneza(Il) u (III).
OO6HapykeHrEe HOHOB KaTHOHOB eJIe3a B pacTBOpE. 3HAUEHNUE COETMHEHU JKeme3a.
Koppo3us xummuueckast v 3JIEeKTPOXUMUAYECKAsL. 3alIuTa METAIIOB OT KOPPO3UH.
Mertaiel B ipupojie: B cBOOOIHOM BUJE U B BUJie coeinHeHul. [Tonstue o metamypruu. Uépnas
W UBETHas Metautyprus.  [lupomeramnyprus, TUAPOMETAIUIYPrus, 3JIEKTPOMETAILTYPIHS.
Jomennsrii npouecc. [lepepaboTka uyryHa B ctajib. DIEKTPOJIU3 PACILUIABOB.
JemMoHCTpauMu

e BsaumoneicTBre HATPUs, TUTUS U KaJbLHS C BOJOM.

e B3saumonelcTBUE CMECU IIOPOLIKOB CEPBI U XKelle3a, [IMHKA U CEPBI.

e  B3aumopeiCTBUE aIIOMHUHHS C KUCIIOTaMH, IIISJIOYaMH U BOJOM.

e BsaumopneiicTBUEe MeIU C KOHLIEHTPUPOBAHHOW CEPHOW KHUCIOTOM M a30THOW KHCIOTOMN
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).
Oxkpacka IIaMeH! COETMHEHUSIMU 11IE€JI0YHBIX METANIOB
Oxkpacka IIaMeH! COETMHEHUSIMU 11IET0YHO3EMENbHBIX METAIIJIOB
["amieHne n3BecTH BOJOM.
Kosmekuus npupoaHbIX COCTUHEHUN alTFOMUHUSL.
[Tony4yenne am(oOTEepHOTO THAPOKCHIA ATFOMUHUS U UCCIICTOBAHHE €T0 CBOMCTB
JlabopaTropHble ONBITHI
39. BzaumoneiicTBue xene3a ¢ pactBopoM cyibbata meau(ll)
40. [TomyuyeHnue U3BECTKOBOM BOBI U OTBITHI C HEM
41. Monyuenue ruapoxcuaos sxemnesa(ll) u (1)
42 KauecTBEeHHbIE pEAKIIMHU Ha KATHOHBI JKeJe3a
IpakTnyeckne padoThl
6. [Tomyuenue skecTKOM BOJIBI U CITOCOOBI €€ YCTpaHEHHUS
7. PerieHne sKkcriepuMEHTaIbHBIX 3a1a4 110 Teme «MeTais»
XuMus M OKpyxamouas cpeaa
Crpoenne 3emnu: sApo, MaHTHs, 3€MHas KOpa, UX XuUMHUUeckuil coctaB. Jlutochepa u eé
xumuueckuit coctaB. Munepansl. Pynbl. Ocanounblie mnoponsl. [lonesHble HCKOIaeMble.
XUMHUECKUH cocTaB ruipocdepbl. XMMUUYECKHH cOCTaB aTMOC(EpHI.
HcTOYHUKHM XUMHYECKOIO 3arpsi3HEHUs OKpyKarolled cpenbl. [100albHbIE IKOJIOTHYECKUE
npoOjemMbl YenoBeYecTBa: NApHUKOBBIA 3((EKT, KHUCIOTHBIE JOXKAH, O30HOBBIE JBIPHI.
MexnyHapoHOE COTPYIHHUYECTBO B OOJIACTH OXpaHbl OKPYKAIOIIEH Cpelbl OT XUMHYECKOIO
3arpsi3HEHUs. «3eNEHas XUMHUSD.
MapkupoBKa YIaKOBOYHBIX MAaTE€pUaOB, 3JEKTPOHUKM M OBITOBOM TEXHHUKH, MPOAYKTOB
MIUTaHM, STUKETOK TI0 YXOAY 3a OJEXKI0M.
JleMoOHCTpaL U1

e Kosneknus MUHEPAIOB U TOPHBIX TOPOJL

e  Komnekuus «Pynasl MeTamios
JlaGopaTopHbie ONBITHI
43. N3yueHne rpaHuTa
44. 3y4yeHne MapKUpOBOK PA3JIMUHBIX BUA0B IPOMBIIIIEHHBIX U ITPOJOBOIBCTBEHHBIX TOBAPOB
O0o0menne 3HAHUI MO XMMHUHU 32 Kypc OCHOBHO# mkoJibl. [loaroroBka k OcHOBHOMY
rocy1apCcTBEHHOMY JK3aMeHY
Crpoenue aroma B COOTBETCTBHM C IOJIOXKEHHUEM XUMHUYECKOIro 3jeMeHTa B llepuomnueckoi
cucreme. CTpOEHHE BELECTBA: XUMHUUECKAsl CBA3b M KPUCTAJUIMUECKUE PEIIETKU. 3aBUCHMOCTb
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CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEUIECTB (METAJIJIOB, HEMETAIIJIOB, OJIArOPOIHBIX
ra3oB) OT IOJOXeHUs 3ieMeHToB B llepmonmyeckoil cucreme. Tumosnoruss HEOPraHM4YECKUX
BEIIECTB, JICJICHUE UX Ha Kiacchl U rpymisl. [IpencraBurenu.

[Ipu3Hakuy u ycioBUs IPOTEKaHUS XUMUUYECKUX peakiuui. THUIIONOrus XUMHUYECKUX PEaKLUi 110
pa3INYHbIM OCHOBAHUSIM. Peakuuu HMOHHOTO oOMeHa. OkuCIUTENBbHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHYEeCKHE  CBOICTBAa  NPOCTBIX  BeHIeCTB.  XapaKkTepHblE  XUMHYECKHE  CBOWCTBA
coJIeo0pa3yrIINUX OKCHJIOB, TUAPOKCUIOB (OCHOBAHUH, KUCIOT i aM(OTEPHBIX THAPOKCHJIOB).
3.1. ®opmbl 00yYeHHUSA: OYHAS U AUCTAHIIMOHHAS

3.2.IlpuMeHeHne JJIEKTPOHHOIO OOy4YeHHS] M JUCTAHIHOHHBIX 00pa30BaTeJbLHBIX
TeXHOJIOT M.

1.Bupryanpubiit  Metopmyeckuit  kabmnmer  OTAOY IO «benlPO» -  URL:
https://beliro.ru/deyatelnost/metodicheskaya-deyatelnost/virtual-cabinet/.

2. /IBaanate TPUIIOKCHWA W BEO-CEPBUCOB B IMOMOIIL INKoIbHUKaM [adumaDaily]. 2016.
https://daily.afisha.ru/brain/1124-20-sajtov-i-prilozhenijkotorye-pomogut-shkolnikam-luchshe-
uchitsya/.

3. domamnsas 1mkona InternetUrok! VYmobmas mxoma y Bac goma [Youtube]. 2015.
https://www.youtube.com/watch?v=7ExpfDdSEXQ&feature=youtu.be.

4. Jlomarsss 1IKOJIA u SKCTEpHAT dokchopna [BrookesMoscow]. 2018.
http://www.schoolioneri.com/item/shkola-foxford.

5.Mos mikona B online: https://cifra.school/.

6. [Topran «/loctyn Bcem» (CHUCOK JydInX OeCIUIaTHBIX CEPBUCOB U aKIIUW, KOTOPHIE CO3/IaHbI B
Poccun s nucranimonHoro ooyuenus): https://nocrynscem.pd/education.

7.Ilpe3eHTanuu K ypokam, IJIaHbl U KOHCHEKTHI 3aHATHHM ¢ 1 mo 11 knacc — cepBuc KiaccHas
pabora oT LECTA:
https://lecta.rosuchebnik.ru/classwork?fbclid=iwar2qzmhjv6t2kdxklmjcgxfmdaxkg
zombbuw6mddmlmhvh5-cwsj4-bngxi.

8. Xumus st yaitHukoB [ Camoyuutens| https:/himidka.ru/samouchitelpo-himii.

9Ilombopka 1O XUMUHM U KypC TOATOTOBKM K  JK3aME€HaM  [BHJECO-YpPOKO|
https://himi4ka.ru/videouroki-po-himii).

10.9nexTpoHHbIN  0oOpa3zoBarenbHblii pecypc (DOP) «Xumus. BupryanbHas mabopatopus.
Sagaun.8-11»
https://www.youtube.com/watch?v=PXSNJa8Lv{8&fbclid=IwARONdvicmgMGAqW5XB9%hwS5
Ha9wk00nKu44F39uNVYKg-nbINutCzdKgsDo.

11. Egunas xomnexuus LIOP http://fcior.edu.ru/.

12. Buneoypoku no xumuu, 7-11 k. http://mriyaurok.com/categories/himiya/.

13.Ilpe3enTanuu K ypoKam u BHEKJIACCHBIM MEPOTPHUITHSIM, XUMHUS
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html.

14 Xumus and  Bcex: WUIIOCTPUPOBAaHHBIE MaTepuaibl IO OOIIei, OpraHuv4eckon u
Heopranuuyeckoi xumui http://school-sector.relarn.ru/nsm/.

15. Xumnueckuit cnpaBoynuk http://tehtab.ru/Guide/GuideChemistry/.

16. Xumus TUTSt BCEX. Cepus «O0yuaromue SHIUKJIOTICTUN
http://www.informika.ru/text/database/chemy/START.html Paznensr: o0rmas XUMHUS,
HEOpraHMYecKasi XUMUsI, OpraHuIeCKass XUMHUsI, TECTHI, CIIPABOYHBIC MaTepHabl, CTEPEOMOICITN
MOJIEKYII.

17. lucranuimonHoe oOy4yeHue 1o xumuu http://chem.olymp.mioo.ru/ CalT XuMHYECKOTO
¢axynpreTa MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA.

18.3aHnMarenbHas XUMHS: MIPOEKT o METONINKE MIPEeToIaBaHus XHMHH.
(http://home.uic.tula.ru/~zanchem/). Marepuansl caldTa: HHTEpECHbIE ONBITHI, XUMHUYECKUE
UCTOPHUH U KYpPbE3bl, PACCKA3bI O BEIMKUX YUYCHBIX-XUMHKAX U JIp. DJIEKTPOHHAsS Bepcus TaOIHIIbI
MenpeneeBa. bonbiioe konuyecTBO Marepualia, UMEETCS IOUCK IO CalTy, 0COObI HHTEpec


https://beliro.ru/deyatelnost/metodicheskaya-deyatelnost/virtual-cabinet/
https://daily.afisha.ru/brain/1124-20-sajtov-i-prilozhenijkotorye-pomogut-shkolnikam-luchshe-uchitsya/
https://daily.afisha.ru/brain/1124-20-sajtov-i-prilozhenijkotorye-pomogut-shkolnikam-luchshe-uchitsya/
https://www.youtube.com/watch?v=7ExpfDd5EXQ&feature=youtu.be
http://www.schoolioneri.com/item/shkola-foxford
https://cifra.school/
https://доступвсем.рф/education
https://himi4ka.ru/samouchitelpo-himii
https://himi4ka.ru/videouroki-po-himii
https://www.youtube.com/watch?v=PXSNJa8Lvf8&fbclid=IwAR0NdvfcmgMGAqW5XB9hw5Ha9wk00nKu44F39uNVYKg-nbINutCzdKqsDo
https://www.youtube.com/watch?v=PXSNJa8Lvf8&fbclid=IwAR0NdvfcmgMGAqW5XB9hw5Ha9wk00nKu44F39uNVYKg-nbINutCzdKqsDo
http://fcior.edu.ru/
http://mriyaurok.com/categories/himiya/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://school-sector.relarn.ru/nsm/
http://tehtab.ru/Guide/GuideChemistry/
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MPEICTaBISIeT pa3feNl «IOoJIe3HbIe CCBUIKM», B KOTOPOM MpEICTaBIEHbI ajpeca Hauboiee
WH(OPMATUBHBIX CAUTOB IO XUMHUHU.
19.Bc¢ o xummm: MeTtoawueckue M auaakruueckue wmarepuainsl  (http://www.chemistry-
43school.narod.ru/) TpeHupoBOYHBIE W TPOBEPOUYHBIC 3aJaHUsl MO XUMUM st 8-11 Kimaccos;
porpaMma MojAroTOBKH K 9K3aMEeHaM 10 XUMUU, Matepuaisl EI'D; TBopueckue u 3aHMMAaTeIbHbIE
3a[aHMs; PEIIeHUs 3a/1ad JAONOJHEHUs (CTaTbM, UCTOPUYECKHE (DAKThI, XMMHUYECKHUE CXEMbI U
TaOJIHIIBI).
OcHoBHBIE pecypchl BUPTYaJIbHBIX JIa0opaTopuii

1. becrunarusiii on-line pecype Virtulab.Net (http://www.virtulab.net/%C2%A0) — ogun U3 nopranos,
MOCBAIICHHBIX BHUPTYaJbHBIM 0Opa3oBarenbHbIM JaboparopusiMm. Ha caiiTe mpemioxKeHbl
o0pa3oBarebHble HHTEPAKTUBHBIE PA0OTHI, O3BOJISIFOIINE YYAIIUMCS IPOBOAUTH BUPTYaJIbHbIE
OKCIIEPUMEHTHI 110 XUMUH, OUOJIOTUH, IKOJIOTUH, (U3HUKE U APYTUM MPEAMETAM.
2. becrmutatuwiii pecypc Emunas xomrekmus IIOP  (http://schoolcollection.edu.ru/catalog/) —
WHTEPAKTUBHBIE JIA0OpaTOpHbIE pabOThl IO XWMHUHW U JPYyrUM mpeameram. JlaHHBIM
00pa3oBaTeIbHBIM PECYPCOM MOKHO TOJIB30BaThCs Kak on-line, Tak u off-line.
-laboratoriya) — HHTEpaKTUBHBIE JTAOOPATOPHBIE PAOOTHI 10 XUMHH U IPYTUM TPEAMETaM..
3.. Thoisoi — 10ThIOOG-KaHANl ¢ ONBITAMU 1O BCEM pazfiesiaM XUMHUU. ABTOP HE TOJIBKO CHUMAeT
3pEeNMIIHBIE OMBITHl, HO W TOAPOOHO OOBSACHSET CYTh HAOMIONAaeMbIX sIBJICHHUU. Takxke OH
MOKA3bIBACT, C KAKUMH CJOXHOCTSMU CTOJKHYJICS TpPU TPOBEACHUU OKCIEPUMEHTa U
pacckasbIBaeT, MOYeMy MPOU30IIIIa Heyaaya.
5. «Xumust — IIpocto» — OTHIOO-KaHAN C OONBIIMM KOJMYECTBOM POJIUKOB, MOCBAIICHHBIX
KOHKPETHBIM 3JIEMEHTaM U UX COSAMHEHUSIM. ABTOp KaHaia Anekcanap MiBaHOB paccka3biBaeT 00
OCHOBHBIX XUMHYECKIX OCOOCHHOCTSIX BEIIECTB U MOKA3bIBAET OIBITHI C HUMH.
6.. «Hayka mysa te6s» — rpynmna Bo «BKoHTakTe» ¢ 1Mone3HbIMU MaTepraiaMu JJisi TOJATOTOBKU K
EI'D no xumuu. Bener BeimyckHUK XumMudeckoro gaxynsrera MI'Y.



4. TemaTu4eckoe IJIAHUPOBAHUE
Xumus 8 kiacc

16

Ne Pa3zngesanbl nporpaMmmbl Kouauu
o\ €CTBO
4acoB

1 HauanbHble MOHATHS ¥ 3aKOHBI XUMUU 20

2 Baxxueiimue npencTaBuTeNId HEOPraHMUECKUX BEIIECTB. 19
KonnuecTBeHHBIC OTHOIICHUS B XUMUU

3 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUN 10

4 [Iepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKUX 8
snemenToB /.M. MeHieneeBa u ctpoeHue aroma

S) XuMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 11
UTOTO 68

TemaTnueckoe NJIAHNPOBaHHE
Xumus 9 kiaace
Ne Tema Koumnu
o\ €CTBO
4acoB
1 [ToBTOpeHME 0 00OOIICHNE CBEICHUH 110 Kypcy 8-TO Kilacca. XUMUYECKUe | 5
peaxiuu

2 XHUMHYECKUE PEaKIIUU B PaCTBOPAx 10

3 Hemerasuiel ¥ X cOeTUHEHUS 25

4 Mertaisl ¥ UX COEIUHEHUS 17

5 XHMHS U OKpY’KaroIlas cpena 2

6 O060011eHre 3HaHU{ IO XMMHH 32 Kypc OCHOBHOM Iikonbl. [TonroroBka k| 9
OCHOBHOMY TOCy/IapcTBeHHOMY dk3ameHy (OI'D)
UTOTO 68




