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MosscHuUTenbHasa 3anucka.

Paboyaa nporpamma no XMmMM Ha ypPOBHe OCHOBHOrO obuiero obpa3oBaHMA COCTAaBNEHA HA OCHOBE
NONOXEHUN 1 TpeboBaHUI K pe3y/ibTaTaM OCBOEHMA OCHOBHOM 0bpa3oBaTe/sbHOM Nporpammsl, npea-
CTaBneHHbIx B DegepanbHOM rocyfapcTBeHHOM 06pa3oBaTelbHOM CTaHAapTe OCHOBHOIO obuero obpa-
30BaHUA, YTBEPKAEHHOIO NpUKazom MuHucTepcTBa 0bpa3oBaHmMa 1 Haykn PO Ne 287 ot 31.05.2021, ¢
yyetom lNpumepHon nporpammbl BocnuTaHuaA, OcHoBHOW obpasoBaTesbHOM nporpammbel MBOY COLLU
Ne8 r. KoHakoBo ocHoBHOro obuiero obpasoBaHuA, NPUMepPHON paboyen nporpammbl UHCTUTYTa CTpa-
Termm passutna obpasosaHuna Poccmninckon Akagemmnn obpasoBaHuns M, 2022

N OpPMEHTMPOBAHA Ha peanu3aumio B LEeHTpe 06pasoBaHUA ecTeCTBEHHOHAYYHOMN HanpaBieHHOCTelN
«ToyKa pocTa» y obyyatomxca ecTecTBEHHOHAYYHOW FPamMoTHOCTU, GOPMMUPOBAHMA KPUTUYECKOTO U
KpPeaTMBHOrO MbILIEHWA, COBEPLUEHCTBOBAHMA HABbIKOB €CTECTBEHHOHAYYHOM HamnpaBieHHOCTH, A TaK-
Ke ANA NPaKTUYEeCKon oTPaboTKM y4ebHOro matepmasna no y4ebHbim npeameTam «Xumma».

Ha 6a3e ueHTpa «To4Ka pocTa» obecneunsaercsa peannsaums obpasoBaTeNbHbIX NPOrPamMm ecTecTBeH-
HOHaY4YHOM M TEXHONOTMYECKOW HanpasaeHHOCTel, pa3paboTaHHbIX B COOTBETCTBUM C TpeboBaHMAMM
3aKoHOoAaTeNbCTBa B chepe 06pa3oBaHMA U C Y4ETOM pekomeHaaumii deaepanbHoro onepaTtopa yyeb-
Horo npeameta «Xumwua». ObpasoBaTesibHasA Mporpamma MNO3BONSAET MHTErpupoBaTb peanusyemble
34€ecb NOAXOAbl, CTPYKTYPY U CoAepskaHue npu opraHunsauumn obydeHua xvumumn B 8-9 Knaccax, BbICTPO-
€HHOM Ha 6ase ntoboro U3 AoCTynHbIX yyebHO-MeTogmyecknx komnaekcos (YMK). Ucnonb3oBaHue o60-
pyaoBaHua LeHTpa «TouKa pocTa» No3BO/AET CO34aTb YCA0BUA:

e /1 pPaclIMpPeHUs COAEPKaHUA LKOIbHOIO XMMNYECKOro 06pa3oBaHus;

e /17 NOBbIWEHUA NO3HABATE/IbHOW aKTUBHOCTM 06YYatoLMXCA B eCTEeCTBEHHOHAYYHOM 0bnacTty;

e [/1 Pa3BUTUA INYHOCTU pebeHKa B npoLecce 0byyeHusa XMmmK, ero cnocobHocTel, popmumpo-
BaHMA U YA0BNETBOPEHUSA COLMANLHO 3HAYMMBbIX MHTEPECOB M NoTpebHoCcTew;

o117 paboTbl C 0AAPEHHBIMU LUKONbHUKAMM, OPraHM3aLmm UX PasBuTMA B pasanYHbIX obnactax obpaso-
BaTe/IbHOW, TBOPYECKOMN AeATENbHOCTU.

MpumeHaAa uMbpoBble 1abopaTopuM Ha YPOKaX XMMUK, yYaLLMECA CMOTYT BbIMOJHUTL MHOMKECTBO 1abo-
PaTopPHbIX PaboT 1 SKCMEPUMEHTOB NO NPOrPamMme OCHOBHOM LWKOAbI.

Pabouasn nporpamma no Xxmummu 8 Knacca cocTaB/ieHa B COOTBETCTBUM C HOPMaTUBHbIMU
AOKYMEHTaMMU:

1. PepepanbHbIM rocyaapcTBeHHbIM 06pasoBaTe/ibHbIM CTaHAAPTOM OCHOBHOTO obLwero obpasoBaHus,
17.12.2010 N21897

2. OcHoBHOW 0b6pa3oBaTeNbHOM NPOrpaMmMoin OCHOBHOTO obLero obpasoBaHmMa, ogobpeHHon Peae-
panbHbIM y4ebHO-MmeToAnYeCKMM 0bbeanHeHnem no obuemy obpasosaHuio (lpoTokon 3aceaaHns ot 8
anpena 2015 r. Ne1/15).

3. MpumepHOI NporpaMmmoi ocHOBHOro obLero obpasoBaHua no xummum «lpoceeleHne», 2011 roa
(cTaHAapPTLI BTOPOro NOKOSIEHUS).

4. NMporpammoit 0CHOBHOMo 06Lero obpasosaHMa no xmmmuun. 8-9 knaccol. AsTopbl O. C. NabpuensH, A. B.
Kynuosa.

Mporpamma paccymTaHa Ha 2 Yyaca B Hegento, obliee KomyecTeo 68 4acos.



OnucaHne matepuanbHO-TeXHUYECKOW Ba3sbl LLeHTpa « TOUYKa pOCTa», MCNOJIb3yemoro Ala peannsaumum
06pas3oBaTesibHbIX MPOrpamMmm B pamMKax NnpenogaBaHus XMMum

Lucppoeasa (komnbvromepHasa) nabopamopus (LJ/1), nporpammHo-annapaTHbIA KOMMNAEKC, AaTYMKOBanA
cMcTEMA — KOMMAEKT y4yebHoro obopynoBaHua, BKAKOYALOLWMIA M3MepPUTE/IbHbIN 610K, MHTepdenc KoTo-
poro no3eosiAeT ob6ecneynsaTh CBA3b C NEPCOHA/bHLIM KOMMbIOTEPOM, M HaBOP AATYMKOB, PEFUCTPU-
PYIOLWMX 3HAYEHMA PA3IUYHbIX PUSUYECKUX BE/TUYMH.

Aamyuk memnepamypsl naamuHo8bslii — NPOCTON U HAAEXKHbIM AaTYMK, NPeAHa3HaYeH 419 usmepe-
HWA TemnepaTypbl B BOAHbIX PAacTBOPAX M B ra30oBbIx cpenax. MMeeT pasnnyHblii AManasoH usmepeHui
oT—40 po +180 °C. TexHMYEeCKNE XapaKTEPUCTMKN AaT4MKa YKA3aHbl B MHCTPYKLMKU MO SKCMyaTaumu.
JAamyuk memnepamypsl mepmonapHsliii npegHasHavyeH ana usmeperHuns temnepatyp go 900 °C. Uc-
No/ib3yeTcs NPW BbINOJHEHUM PAabOT, CBA3AHHbIX C UISMEPEHNEM TEMNEPATYP NJAMEHMU, NAABAEHUA U
pa3noXeHUs BELLECTB.

Aamuuk onmuyeckoii nnomHocmu (Konopumemp) — npeaHasHayeH ANs U3MepeHUa ONTUYECKOoM
NNIOTHOCTU OKPaLLEHHbIX PAacTBOPOB. Mcnonb3yeTcsa Npu nsyyeHnn Tem «Pacteopbl», «CKOPOCTb XMMmUYe-
CKMX peakuminy, onpeaeneHnmn KOHLEHTPaUUN OKpaLleHHbIX MOHOB.

JAamyuk pH npeaHasHayeH Ana namepeHus BOAOPOAHOro nokasaTens (pH) BoAHbIX pacTBOPOB B pas-
JIMYHBIX UCCNeAoBaHMAX 0ObEKTOB OKpYKatoLLel cpeabl.

Aamyuk anekmponpoesodHocmu npefHasHaYeH 418 U3MEPEHNA YAEe/bHOW 3/1eKTPONPOBOAHOCTU KUA-
KOCTel, B TOM YMC/ie U BOAHbIX PacTBOPOB BELWECTB. [pMMeHSEeTCcA Npu U3yyeHUr TEOPUMN INEKTPOSIUTH-
YecKoW gMccoLmaLmm, XapakTePUCTUK BOAHbIX PacTBOPOB

Mukpockon yugpoeoli npeaHasHauyeH Ana nyyeHna Gopmbl KpUCTaNNoB U HabaoaeHMA 32 POCTOM
KpWUCTannos.

Pabouas nporpamma no xmmuum gna 8 KnaccoB ¢ UCnosib3oBaHMEM OGOPYAOBBHMH

ueHTpa «To4yKa pocra»
Ha 6a3e ueHTpa «TouKa pocTta» obecneunsaeTca peannsaumsa o6pa3oBaTesibHbIX NPOrpaMmm ecTecTBeH-
HO-HAY4YHOM M TEXHO/IOFMYECKOI HanpaBAeHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUMU C TPeOOBaAHUAMM

3aKoHoAaTenbCcTBa B chepe obpa3oBaHMA U € y4ETOM pekomeHaaumn PegepanbHoOro onepatopa y4veb-
HOro npeameta «XMMua»,

O6pasoBaTesibHan Nporpamma No3BoAET MHTErPUPOBATL peannsyemble NoAXoAbl, CTPYKTYPY U coaep-
¥KaHue Npu opraHM3aLmm obyyeHns XxMmmm B 8 Kiaccax, BbICTPOEHHOM Ha Hbase 1lo60oro U3 AoCTynHbIX

y4yebHo-meToamyecknx Komnnekcos (YMK).

Mcnonb3osaHue obopyaoBaHma «ToUuKa pocTa» Npu peanusaumm gaHHoi Ol no3eosseT co3gaThb ycno-
BUA:

-ANnAa pacwmnpeHmna cogepXaHma WKONbHOIro XuMmmn4eckoro 06pa3OBaHVIFI,'
-ANnAa NnoBblWEHUA No3HaBaTe/IbHON aKTUBHOCTU o6yqarou.|,mxc5| B eCTeCTBeHHOHay‘-IHOﬁ oﬁnacm;

-ANA Pa3BUTUA IMYHOCTM pebEHKa B npouecce 0byyeHma xummmn, ero cnocobHocteir, GopMUpPOBaHUA U
YA0BNETBOPEHMA COLMANBHO 3HAYMMbIX MHTEPECOB M NOTPebHoCTe;



-AnAa pa6OTbI C O aPEHHbIMM LWIKOJIbHMKAMM, OPraHmn3aLmnm nx passBnTuA B PasINYHbIX obnactax o6pa30-
BaTeanOVI, TBOpLIeCKOﬁ AeATENDbHOCTU.

Lenwn:

. bopMMpPOBaHME Y YUALLUXCA XMMMUYECKOM KapTMHbI MMPa KaK OpraHMYecKoi 4acTu ero LenocT-
HOW ecTecTBEHHOHAYYHOM KapTUHbI;

. pa3BUTME NO3HABaTE/IbHbIX MHTEPECOB, NHTENIEKTYaIbHbIX U TBOPUYECKNX CNOCOBHOCTEN, y4a-
LMXCA B NPOL,ECCe U3YYEHUS MU XMMMUYECKOW HAYKM U ee BKNaLa B COBPEMEHHbIN Hay4yHO-
TEXHUYECKMI Nporpecc;

o bopMMpOBaHME BaXKHENLLMX NOTUYECKMX ONepaLmnin mbllinenus (aHanms, cuHTes, ob6obLueHKe,
KOHKpEeTU3aLuma, cpaBHeHUe 1 A4p.) B NpoLecce No3HaHMUA CUCTEMbI BaXKHEMLLNX NOHATNIN, 3aKOHOB U
Teopuii 0 coCTaBe, CTPOEHWUU M CBOMCTBAX XMMUYECKUX BELLLECTB;

. BOCNUTaHWNE yBEKAEHHOCTM B TOM, YTO NMPUMEHEHME MONYYEHHbIX 3HAHWUI U YMEHWUI N0 XUMUM
ABNAETCA 06bEKTUBHOM HEOOXOAMMOCTbIO AN 6e3onacHo paboTbl C BELWECTBAMM M MaTepuanamm B
6bITY U Ha NPON3BOACTBE;

. NPOEKTUPOBAHME N peanunsaLma BbliNMyCKHUKAMMU OCHOBHOW LIKOJIbl IMYHOM 06pa3oBaTeibHOM
TpaeKTopuun: BbIbop npoduna obyyeHns B cTapluein WKone nan npodeccmoHanbHoro obpasoBaTesibHOro
yuperKaeHus;

i OoB/NageHune Knw4vyesbiMn KOMNETEHLMAMMU (y‘-le6HO-I'IO3HaBaTe}'IbeIMVI, MH¢OpMaLI,MOHHbIMVI,
LEHHOCTHO-CMbIC/ZTOBbIMM, KOMMyHMKaTMBHbIMM).

B cooTtBeTcTBUM C PeaepanbHbIM rocyAapcTBeHHbIM 06pa3oBaTelbHbIM CTaHAAPTOM OCHOBHOrO obLe-
ro 06pasoBaHMA yyaLmMecs 40KHbI OBNAAETb TAaKMMM NO3HABATE/IbHbIMM YY4EOHBIMUN AEUCTBUAMM, KaK
ymeHue bopmyanposatb npobaemy 1 runoTtesy, CTaBuUTb LLeN M 3a4a4K, CTPOUTL NAaHbl 4OCTUKEHUA
Lenein n pelweHns NoCTaBNeHHbIX 33434, MPOBOAMTb SKCMEPUMEHT M Ha ero OCHOBE Ae/1aTb BbIBOAbI U
YMO3aKA04YeHUsA, NPEACTAaBAATb X U OTCTaMBaTb CBOO TOUKY 3peHus. Kpome 3Toro, yyalumecs AOKHbI
0BNAafeTb NpMemMamu, CBA3aHHbIMK C onpeaeneHnem NoHATUI: OrPaHNUYNBaTb X, OMUCbIBATb, XapaKTe-
pv30BaTb U cpaBHMBaTb. Cief0BaTeIbHO, MPU U3YYEHUM XMMUU B OCHOBHOW LIKOJIE YYalmecs A0KHbI
0BNAZETb y4ebHbIMUN AeNCTBUAMM, NO3BONAIOWMMU UM AOCTUYb IMYHOCTHBIX, NPegMETHbIX U MeTa-
npeameTHbIx 06pa3oBaTe/ibHbIX Pe3yAbTaTos.

[aHHan nporpamma no XMMmnu packpbliBaeT BKAag y4ebHOro npegmera B AOCTUHEHME LieNeid OCHOB-
Horo obuiero 06pasoBaHNA 1 oNpeaenseT BaxKHenWwne coaeprKaTesibHble AMHUM NpegmeTa:

® «BewecrtBo» — 3HaHMEe O COCTaBe U CTPOEHUN BeLLEeCTB, UX CBOMCTBax 1 bBUonornyeckom 3Ha4YeHunu;

® «(XMMMYECKas peaKkumsa» — 3HaHWe O NPeBPaLLEHUAX O4HMUX BELLECTB B ApYr1e, yC0BUAX NPOTEKAHUSA
TaKMX NpespaLleHnii n cnocobax ynpasaeHUs peakumamu;

® «MPUMeEHEeHMe BeLLeCTB» — 3HaHWe U onbIT 6e3onacHoro obpalleHuaA ¢ BewecTBamu, maTepmanamm u
npoueccamu, Heob6XoANMbIMM B BbITY M Ha MPOU3BOACTBE;

® «A3bIK XMMUMU» — OMNEPUPOBAHME CUCTEMOM BasKHEMLLIUX XMMUYECKUX MOHATUIA, 3HaHNE XMMUYECKOM
HOMEHKANATYPbI, a TaKXKe BAaJeHUe XMMUYECKON CUMBOIMKON (XMMMYecKkummn Gopmynamm 1 ypasHe-
HUAMM).

B npouecce oCBOeEHNA NpPOorpaMmmbl Kypca Xumunn gna OCHOBHOWM LUKO/IbI ydyauwmeca osnaaeBaroT yme-
HUAMU CTaBUTb BOMPOCHI, Ha6]'||-0,£l,aTb, 06'bFICHﬂTb, KJ'IaCCVId)MLI,VIDOBaTb, CpaBHMBATb, NPOBOAUTb 3KCNe-
PUMEHT N UHTEPNPETUPOBATb BbIBOAbl Ha €ro OCHOBe, onpeaenAaTb UICTOYHUKHU XMMUYECKOM VIHd)OpMa-



U1K, NONy4aTb U aHAZIU3NPOBATb €€, a TaKXKe roTOBUTb Ha 3TOM OCHOBE COBCTBEHHbIN MHd)OpMaLI,MOHHbIﬁ
NPOAYKT, Npe3eHTOBAaTb €ro n BeCTtn ANCKYCCUIO.

[aHHaA nporpamma XoTA U HOCUT OBLLEKYNBbTYPHbIM XapaKTep M He CTaBUT 33434y NpodecCUOHANbHOM
NOATOTOBKM YYaLLMXCA, TEM HE MEHEE NO3BOIAET UM ONPeAeNnTbCA € BbIbopom npoduns obyyeHua B
cTapluei wkone.

3HaunTeNbHOE MECTO B coaepaHn KypcCa oTBOANUTCA XMMNYECKOMY SIKCMEPUMEHTY. OH nossonser
Cd)OpMMpOBaTb Y y4alWnXxca cneunanbHble npeameTHble ymeHunAa pa6OTaTb C XUMNYeCKNMMU BellleCTBaMy,
BbINMOJIHATb MPOCTblE XMMUYECKNE ONbITbl, HAYYUTb UX 6E3OI'IaCHOMy M 3KO/I0TUYECKHN TPaMOTHOMY 06-
palweHunto ¢ Belecteamum B 6bITy M Ha npon3soacTee.

NnaHupyembie pe3ynbTaTbl 0CBOEHUA yuebHOro matepmana no HeopraHuye-
CKOU XMUM.

MpepmeTHble pe3ynbTaTbl 06yyeHuUs.
Yuawminca JONKEH YMETb:

NCNO/Ib30BaTb MPU XapPaKTEPUCTUKE BELLECTB MOHATUA: «aTOM», K MOJIEKYNAY, KXMMUYECKUIA SINEMEHTY,
KXMMWUYECKUI 3HAK, UK CUMBOJ», KBELLLECTBOY, KMPOCTOE BELLECTBOY», KC/IOXKHOE BELLECTBO», KCBOMCT-
Ba BELLECTBY, KXXMMUYECKME ABMEHUAY, KDU3UYECKNE ABNEHUAY, KKOIDDULMNEHTbI», KUHAEKCHI», KOTHO-
cUTeNbHaAA aTOMHAA Macca», KOTHOCUTENIbHAA MOJIEKYNIAPHAA Macca», «KMacCcoBasa A0NA 3IEMEHTa»;
3HaTb: NPeAMETbl U3YYEHUA eCTeCTBEHHOHAYYHbIX ANCUMMNINH, B TOM YNCIE XUMNU; XUMUYECKNE CUM-
Bosbl: Al, Ag, C, Ca, Cl, Cu,Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, nx HazBaHMA N NPOUN3HOLLEHWUE;

KnaccmduumpoBaTb BeLLecTBa Mo COCTaBy Ha MPOCTbIE M CNOXKHbIE; Pa3AnyaTh: TeNa U BELLECTBA; XMMU-
YECKWU 3/1IEMEHT M NPOCTOE BELLECTBO; ONMCbIBaTb: GOPMbI CYLLECTBOBAHUA XMMNYECKUX 3N1EMEHTOB
(cBOBOAHDBIE aTOMBI, MPOCTbIE BELECTBA, C/IOXKHbIE BEWecTBa); TabauuHyto dopmy Meproamnyeckon cuc-
TEMbI XMMWYECKMX 3/IEMEHTOB; NOJIOXKEHWNE 3nemeHTa B Tabauue [. N. MeHaeneesa, UCNONb3ya MOHA-
TMA «Nepuoay, «rpynna», «rnaBHasa noArpynna», «noboyHan NoArpynna»; CBOMCTBA BELLECTB (TBepapIX,
MUAKMX, ra3006pasHbix);

06BACHATb CYLLLHOCTb XMMMNYECKMX ABAEHWUI (C TOUKM 3pEHMA aTOMHO-MOIEKYIAPHOrO YYEHUA) U UX
NPMHLMNNANABHOE OTAMYME OT GPU3UUECKUX ABJAEHMUIN; XapaKTEPM30BaTb: OCHOBHbIE METOAbI U3YyYeHUA
€CTeCTBEHHbIX AUCUMNAUH (HabntoaeHNe, SKCNePUMEHT, MOAE/IMPOBaHME); BELLECTBO N0 €ro Xummye-
CKoM hbopmyne cornacHo NaaHy: KayecTBEHHbI COCTaB, TUN BelLecTBa (NPOCTOe UK CAOXKHOE), Koaude-
CTBEHHbII COCTaB, OTHOCUTE/IbHAA MOJIEKY/IAPHAA Macca, COOTHOLEHME MAcC 3/1IEMEHTOB B BELLECTBE,
MacCOBble A0/IM 3N1EMEHTOB B BELLECTBE (417 CIOXKHbIX BELLECTB); PONb XMMUM (MONIOKUTENBHYIO U OT-
pULATENbHYIO) B }KM3HW YeoBeKa, apryMeHTUPOBaTh CBOE OTHOLIEHME K 3TOW Npobneme;

BbIYMCAATL OTHOCUTE/IbHYIO MONEKYIAPHYIO MacCy BELLECTBA U MaCcCOBYIO 010 XMMMUYECKOTO 31eMeHTa
B COeAMHEHUAX; NPOBOAUTb Habl0AeHMA CBOMCTB BELLLECTB U ABEHWUI, MPOUCXOAALLNX C BELLECTBAMMU;
cobnogath NpaBuaa TeXHUKK 6e3onacHOCTU NpU NpoBeAeHUM HabaoaeHN U NabopaToPHbIX OMbITOB;

NCNONb30BaTh MPU XapPaKTEPUCTUKE aTOMOB MOHATUA: KMPOTOHY, KHENTPOHY, KINEKTPOH», KXUMUUYECKUIA
3NEMEHT», KMACCOBOE YMUCO», KU30TON», KINIEKTPOHHbBIN CNOIN», KIHEPFreTUYECKMIA YPOBEHDY, K3/1IEMEH-
Tbl METANIbI», K3NEMEHTbI HEMETANbIY; NPU XaPaKTEPUCTUKE BELLLECTB MOHATUA KMOHHAA CBA3bY, KMO-
HbI», KKOBaJIEHTHaA HEMONAPHAA CBA3bY», KKOBANIEHTHAA NONAPHAA CBA3bY», KI/IEKTPOOTPULATENBHOCTbY,
«BaJIEHTHOCTb», K MeTaJI/IMYeCcKas CBA3b»; ONMUCbIBATb COCTaB U CTPOEHWE aTOMOB 3/1IEMEHTOB C NopPAa-
KoBbIMW HOMepamu 1—20 B MNeprogmyeckon cncteme xummndecknx anemeHtos . . MeHnaeneesa; co-
CTaBAATb CXEMbI pacnpeaeneHuns 31eKTPOHOB NO 3/1IEKTPOHHbIM C/I0AM B 3/IEKTPOHHOM 060/104Ke aTo-
MOB; CXeMbl 06pa3oBaHMA PasHbIX TUNOB XMMNYECKOM CBA3UN (MOHHOW, KOBA/IEHTHOM, MeTaN/INYeCKon);
06BACHATb 3aKOHOMEPHOCTU U3MEHEHMUA CBOMUCTB XMMUYECKUX SNEMEHTOB (3apAa0B AAep aTOMOB, YunC-



Na 3/1eKTPOHOB Ha BHELWWHEM 3/IeKTPOHHOM C/10€, YMC/IO 3aMOHAEMbIX 3/IEKTPOHHbIX C10EB, paanyc
aToMa, 3N1eKTPOOTPUL,ATEIbHOCTb, META/IZIMYECKME U HEMETA/I/IMYECKME CBOMCTBA) B NepMogax v rpyn-
nax (rnaBHbIX noAarpynnax) Mepuoanyeckoi cucTeMbl XMMUYECKUX anemeHTos [I. . MeHaeneesa ¢ Tou-
KW 3pEHMS TEOPUM CTPOEHMA aTOMa; CPaBHMBATb CBOMCTBA aTOMOB XMMUYECKMX 3/1IEMEHTOB, Haxoas-
LMXCA B 04HOM Mepuoae UK rnaBHoi noarpynne Nepruoanyeckoit CMCTEMbI XMMUYECKMX dN1emeHToB [.
N. MeHaeneeBsa (3apAaos saaep aTOMOB, YMC/a INEKTPOHOB Ha BHELLUHEM 3/1IEKTPOHHOM CN0€, YACAO 3a-
NOJIHAEMbIX 3/IEKTPOHHbIX C/I0EB, PAagMyC aTOMa, 3N1EKTPOOTPULATENIbHOCTb, METa/lIMYECKUE N HEMe-
TanNnYeckne CBOMCTBA);

[0aBaTb XapaKTePUCTUKY XMMUUYECKMX 31EMEHTOB MO UX NONOMKEHUI0 B MepruoamyecKkoi cucteme XMmMm-
yeckux anemeHTos [l. . MeHaeneesa (XMMUYECKUIA 3HAK, MOPAAKOBLIN HOMepP, Nepuoa, rpynna, noa-
rpynna, oTHOCMTebHaA aTOMHas Macca, CTpoeHue aToma — 3apAg A4pa, YUCA0 NPOTOHOB U HEUTPOHOB
B A4pe, oblliee YACNO INEKTPOHOB, pacnpeaeneHne 31eKTPOHOB MO SNEKTPOHHbLIM CNOAM);

onpeaensaTb TUN XMMUYECKOW CBA3M No Gpopmye BelecTBa; NPUBOAUTL MPUMEPBI BELLECTB C Pa3HbIMU
TUNAMKN XMMUYECKOMN CBA3U; XapaKTepn3oBaTb MexaHU3mbl 06pa3oBaHNA KOBaeHTHOM cBA3M (0bMeH-
Hbll), MOHHOM CBA3W, METANZINYECKOW CBA3M; YCTaHaBANBATb NPUYMHHO-CNEACTBEHHbIE CBA3W: COCTaB
BellecTBa — TUM XMMMUYECKOM CBA3K; COCTaBNATb GOPMYJbl BUHAPHbIX COeAUHEHWNI N0 BaNI@HTHOCTMY;
HaxoAMTb BalEHTHOCTb 3/1IeMEeHTOB Mo popmyne 6MHAPHOro COeAMHEHUS; ; UCNOIb30BaTh MPU XapaKTe-
PUCTUKE BELLECTB NOHATUA: K METabl», KNNACTUYHOCTbY, KTEMNONPOBOAHOCTbY, «3NEKTPONPOBOA-
HOCTb», KHEMETaNNbI», Ka/IOTPONUAY, KaNNOTPOMHbIE BUAOUIMEHEHUA, UM MOANDUKALMMNY; OMUCHI-
BaTb MOJIOXEHWE 3/1eMEHTOB META/IJIOB U 3/1IEMEHTOB HEMETaNI0B B Mepnoamyeckoin cucteme xmmmye-
CKMX anemeHToB [I. U. MeHgeneeBa; KnaccupuumposaTb NPOCTble BellecTBa Ha MeTa/lbl U HeMeTanbl,
3N1EeMEHTbI;

onpeaensaTe NPUHaSNEKHOCTb HEOPraHNYECKMX BELLLECTB K O4HOMY M3 M3YYEHHbIX KNAacCOB — MeTas/bl
N HEMETa//bl; A0Ka3blBaTb OTHOCMTEIbHOCTb Ae/IeHNA NPOCTbIX BELWECTB Ha METa//ibl U HEMEeTaNbl;
XapaKTepusoBaTb obune Gpusnyeckme CBOMCTBA META/II0B; YCTaHAB/IMBATbL MPUUYMHHO-C/IeACTBEHHbIE
CBA3M MEKAY CTPOEHWEM aTOMa M XMMMUYECKOM CBA3bIO B MPOCTbIX BELLLECTBAX — METaNNaxX U HeMeTal-
nax; 06bACHATb MHOroo6pasme NPOCTbIX BELWECTB Taknm GpaKTOpPOM, KaK anaoTponus;

OnUCbIBaTb CBOMCTBA BELWWECTB (Ha NpMMepax NPOCTbIX BELLECTB — METa/IJIoB MU HeMeTanloB); cobto-
AaTb NpaBuaa TeXHWKKM 6e30NacHOCTM NpU NpoBeaeHUn HabatoaeHUin n NabopaToPHbIX OMbITOB;

MCNO/Ib30BaTb MPMW PeLIeHMM PacYeTHbIX 33434 MOHATUA: KKOIMYECTBO BELLLECTBA», «MOJIbY», KNOCTOAH-
Has ABOraZpo», «MOJIAPHAA Macca», KMOJIAPHbIN 06bEM razoB», KHOPMasibHbIE YCNOBUA»; NPOBOANUTL
pacyeTbl C UCMOIb30BAHMEM MOHATUIA: KKONNYECTBO BELLECTBAY, KMOJIAPHAA Macca», KMOJIAPHbIN 06b-
€M ra3oB», «NOCTOAHHAA ABOraApo»; UCNONb30BaTb NPU XapaKTEePUCTUKE BELLLECTB MOHATUA: KCTENEHb
OKUC/NIEHUA», BAZIEHTHOCTbY», KOKCUAbI», KOCHOBAHUAY, KLLLEJI0UYMN», KKAYECTBEHHAA Peakuma», KUHAN-
KaTop», KKUCNOTbI», KKMCNOPOACOAEPIKALLME KUCAOTbI», «BECKMCNOPOAHbIE KUCNOTbI», KKMCNOTHaA
cpefa», «lesoyHan cpesa», «HeMTpanbHaa cpeaa», «lwKana pH», «connm», «kamopdHble BeLecTBa,
KPUCTANNINYECKME BELLECTBaY, KKPUCTAN/IMYECKAA PELIETKA», KMOHHAA KPUCTA/IIMYECKasA PeLIETKa»,
«aTOMHan KPUCTaNINYECKan peLleTKa», «MOJEKYIAPHAA KPUCTaNNNYECKan pelleTkay, «MeTanandecKkas
KPUCTaN/IMYecKan pelleTkay, «CMecu»; KNaccupuuMpoBaThb CI0XKHbIE HEOPraHMYeCcKMe BELLLEeCTBA No
COCTaBY Ha OKCUAbl, OCHOBAHUSA, KUCAOTbI U COJIM; OCHOBAHMSA, KUCAOTbI U CO/IM MO PAacTBOPUMOCTU B BO-
[€; KNCNOTbl MO OCHOBHOCTU M COAEPKAHUIO KUCA0POAa;

onpeaenATb NPUHALNEKHOCTb HEOPraHUYECKMUX BELLECTB K OAHOMY M3 M3YYeHHbIX KNaccoB (OKcuAbl,
NeTyune BOAOPOAHbIE COeAMHEHUNA, OCHOBAHMA, KMCAOTbI, COM) No GopmMyne; OnmcbiBaTb CBOMCTBA OT-
Ae/bHbIX NpeacTaBuTeNen oKCMAoB (Ha Npumepe BOAbl, YIIEKMCNONO rasa, HeraweHom U3BecTu), neTy-
YyMX BOAOPOAHbIX COeAMHEHMI (Ha NMpMMepe X/J0poBOAOPOAa M aMMMaKa), OCHOBaHWI (Ha npumepe
r'MAPOKCUAOB HATPMUA, KaZnsa N KanbLus), KUCNOT (Ha Npumepe cepHOoM KUCOTbI) U conei (Ha npumepe
XNopuaa HatpuA, KapboHaTta Kanbums, docdaTta KanbLma); cocTaBnAaTb GOPMY/bl OKCUMAOB, OCHOBAHUN,



KMUCAOT M COJielt NO BAZIEHTHOCTAM U CTENEHAM OKUC/IEHUSA 9/1EMEHTOB, a TaKXXe 3apAJaM NOHOB, YKa3aH-
HbIM B Ta6m/|u,e PacTBOPUMOCTU KMUCANOT, OCHOBAHUN U COJ'IEVI; COCTaB/ATb Ha3BaHMA OKCMA0B, OCHOBa-
HMﬁ, KHUCNOT U COI'IEVI; CpaBHMBATb BAaZ1IEHTHOCTb U CTeneHb OKNCNEHNA; OKCUAbl, OCHOBAHWNA, KNCNOTbl U
COJIn NO COCTaBy,; NCMNOJ1b30BaTb Ta6nv|u,y PacCTBOPUMOCTU ONA onpeaeneHna pactBOpMMOCTU BELLLECTB,

yCTaHaBAMBaATb TEHETUMYECKYID CBA3b MeXAy OKCMAOM W TMAPOKCUAOM M HaAobopOT;, MPUUYMHHO-
CNeACTBEHHbIE CBA3W MEXAY CTPOEHMEM aTOMa, XMMMWYECKOW CBA3bI0O M TUMOM KPWUCTaN/IMYecKol pe-
LWETKN XUMMNYECKMX COeANHEHUIN; XapaKTepmn30oBaTb aTOMHbIE, MONEKYAAPHbIE, MOHHbIE MeTaNIndecKkue
KpUCTaNIMYeCcKMe pelleTKn; cpedy pacTBopa C NOMOLLbIO WKanbl pH; NpuMBOAMTL NPUMEPHI BELLECTB C
PasHbIMK TUMAMM KPUCTANIMYECKOM peLleTKU; NPoBoANTL Hab/lo4eHNs 33 CBOWCTBaMM BeLLecTB M AB-
NEeHUAMM, NPOUCXOAALLMMM C BELLLECTBAMM;

nccenoBaTh Cpeay PacTBopa C NOMOLLbIO MHAMKATOPOB; SKCMEPUMEHTAIbHO Pas3inyaTb KUCAOTbI U Lie-
04K, NOJMb3YACb MHAMKATOPAMM; MCMONb30BaTb MPU PELeHMM pacyeTHbIX 33434 MOHATUA «MaccoBas
[ONS 3N1eMEHTA B BELLECTBE», «MACcCOBasA [0S PAaCTBOPEHHONO BELLECTBA», «06beMHas 401a rasoob-
pasHOro BELEeCTBa»; NPOBOANTbL PacyeTbl C UCNOIb30BaHMEM NOHATUI «MaccoBan A0/A 3/IeMeHTa B Be-
LecTBe», «MaccoBas A0/A PacTBOPEHHOro BellecTBa», «o6bemHaa Aona razoobpasHoOro BelecTBar;
MCMNO/Ib30BaTb MPU XapaKTEPUCTUKE BELLECTB MOHATUA: KAUCTUANALMAY, KMNEPEeroHKay, «Kpucraaimsa-
LMA», «BblNnapuBaHme», «GUNbTPOBAHME», «BO3rOHKA, UK cyBaMmauma», «oTcTanBaHume», «ueHTpudy-
rMPOBaHME», «KXMMUYECKaA Peakumna», «XMMUYECKoe YpaBHEHUE», «Peakuun CoenHeHUA», «peakLumm
Pa3NOKEHUA», «peaKUUN 0BMEHa», KPEeaKLMM 3aMeLLEHNA», KPeaKLUU HEUTPANN3aLUMNY, KIK30TEePMU-
YecKMe peakLum», «IHA0TEPMUYECKMNE PeaKLMM», «peaKkLm rOpeHna», KaTanmnsaTopbl», «GepmeHTbI»,
«0bpaTUMble peakuumn», «HeobpaTMMble Peakuumn», «KaTaMTUUYECKUe peakuumn», «HeKkaTaauTuyeckue
peaKkumm», «pag akTMUBHOCTU METaNN0BY», KTUAPOAN3Y;

YCTaHaB/IMBaTb NPUYNHHO-C/1€ACTBEHHbIE CBA3U MeXay ¢M3VI‘-IECKVIMM CBOMCTBaMM Beuwects U Ccnoco-
6om pa3aeneHnAa CMECEI\/‘I; 06BbACHATb 3aKOH COXpaHeHNA MacCcCbl BelwecCTB C TOYKM 3peHnA aTOMHO-
MONERYNIAPHOIo y4eHuA, COCTaB/ATb YPABHEHUA XUMUYECKUX peaKu,Mﬁ Ha OCHOBE 3aKOHa COXpPaHeHUA
MacCcCbl BEWLECTB; ONNCbIBATb peaKLUnN C MOMOLLbIO €CTECTBEHHOIO PYCCKOTO A3blKa U A3blKa XUMUMW,

KNaccuouumpoBaTb XMMUYECKUE PeaKLMM MO YMCY U COCTaBY MCXOAHBIX BELLECTB M NPOAYKTOB peak-
unn; Tennosomy 3dbdeKTy; Ha NpaBAEHUIO NPOTEKAHMA PeaKkLUnn; y4acTUIo KaTaamnsaTopa; MCNonb30BaThb
TabAnLy PacTBOPMMOCTM AN ONpeAesieHUs BO3MOXKHOCTM NPOTEKaHUA peakuuii 0bMeHa; 31eKTPoXu-
MUYECKUIN psL HanpsKeHW (aKTMBHOCTW) MeTaNNoB AN onpeaeneHuUs BO3MOXKHOCTM MPOTEKaHNUA pe-
akUuMii mexay MeTannamm n BOAHbIMW PacTBOPaMM KUCAOT M coneit; HabaaaTb U ONUCHIBaTb MPU3HAKK
N YCNOBUA TEYEHUSA XMMUYECKUX PEAKLLMIA, AeNaTb BbIBOAbl HA OCHOBaHUWM aHanM3a HabaaeHWI 3a 3Kc-
NnepumMeHToM;

NpoBOAMTb pacyeTbl MO XMMUYECKMM YPaBHEHUAM Ha HaxoXAeHWe KoamyecTBa, maccbl UAn obbema
NPOAYKTa peakLmMmn No KOAMYecTBy, macce namM ob6bemy UCXOAHOTO BELLECcTBa; C UCNO/Ib30BaHUEM MOHA-
TMA «A0NA», KOrAa UCXoAHOe BelecTBo AaHO B BUAE pacTBOpa C 3aflaHHOM MaccoBOW A0/ei pacTso-
PEHHOro BEeLW,EecTBa UAN COAEPKUT onpeaeNieHHyYIo 400 NpUMeceit;

obpalatbea ¢ nabopatopHbim 060pyaoBaHUEM U HarpeBaTebHbIMW NPUBOPaMKN B COOTBETCTBMM C Npa-
BMJIaMM TEXHUKM 6E30MacHOCTM; BbINOMHATL NPOCTeMne npuembl paboTsl ¢ 1abopaTopHbIM 060pyao-
BaHMeMm: NabopaTopHbIM WTAaTUBOM; CMMPTOBKOW; HabnoaaTh 3a CBOMCTBAMW BELLECTB U ABNEHUAMMU,
NPOMCXOAAWMMM C BELLEeCTBaMM; OMMUCLIBAaTb XMMUYECKUI IKCMEPUMEHT C MOMOLLbI0O eCTeCTBEHHOTO
(pycckoro unm pogHoro) sAsbika M A3blka XMMWUW; AenaTb BbIBOAbI NO pe3y/ibTaTam NpoBeAEeHHOro 3Kcne-
pUMeHTa; roTOBUTb PacTBOPbI C ONpeaeneHHON MaccoBOM A0/ei pacTBOPEHHOro BellecTea; NpPUroTo-
BMTb PacTBOP M PaccynTaTb MacCOBYHO 40/1t0 PACTBOPEHHONO B HEM BELLLECTBA; MCMO/1b30BaTb NPU XapakK-
TEPUCTUKE MPEeBPaLLEHNA BELECTB MOHATUA: «PACTBOPY, «3NEKTPOAUTUYECKAA AMCCOLMALMAY, KI/1eK-
TPONUTBIM, KHE 3EKTPO/IUTbI», KCTEMEHb AUCCOLMALNNY, KCU/bHbIE SNEKTPOIUTbIY, «Cabble 3/1eKTPpo-
JINTbI», KKATUOHbI», K@HUOHbI», KKUCIOTbI», KOCHOBAHUAY, KCONNY», KMOHHbIE PeaKLumm», «Heconeobpa-



3yloLME OKCUAbI», «COoNeobpasyloLine OKCUIbI», «OCHOBHbIE OKCUbI», «KMCNOTHbIE OKCUAbIY, «cped-
HME CONM», «KUC/ble COMWUY», «OCHOBHblE COMMY», «FEHETUYECKUI pAaa», «OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE PeaKkLUn», KOKUCAUTE/Nb», KBOCCTAHOBUTENb», KOKUC/IEHUEY, «BOCCTAHOB/EHUEY;
OnuCcbIBaTb pacTBopeHUe KaK PpUBUKO-XMMUYECKUA NPOLLECC; UANKCTPUPOBATb NPUMEPaMMU OCHOBHbIE
MO/IOXEHNA TEOPUM SIEKTPONUTUYECKON AUCCOLMALMM; TEHETUYECKYIO B3aMMOCBA3b MeXKay BelllecTsa-
M1 (NPOCTOE BELLECTBO- OKCUA, - TMAPOKCUA, -COMb);

XapaKTepu3oBaTb 06LMe XMMUYECKME CBOMCTBA KMCIOTHbIX M OCHOBHbIX OKCUA0B, KUC/IOT, OCHOBaHUIA U
CoNel € No3nLUIA TEOPUM INEKTPOINTUYECKON AMCCOLMALLIUM; CYLLHOCTb SNEKTPONTUYECKON AMccoLma-
UMM BELEeCTB C KOBaJNEHTHOW NONAPHON M MOHHOW XMMUYECKOW CBA3bIO; CYLLHOCTb OKUCNUTENbHO BOC-
CTaHOBMUTE/bHbIX peaKkuuii; NPUBOAUTL NPUMEpPLI peaKkuuii, NOATBEPHKAAIOLMX XMMUYECKUE CBOMCTBA
KUCNOTHbIX M OCHOBHbIX OKCUAOB, KMCNOT, OCHOBAHUIA W CONEN; CyLLecTBOBaHME B3aUMOCBA3U MexAay
OCHOBHbIMM KNaccamMmn HeopraHMYecKux BeLLecTs;

KnaccuduumMpoBaTb XMMUYECKME peakuMM NO «M3MEHEHMIO CTerneHel OKUCNeHWa 3nemeHTos, obpa-
3yHOLLMX pearmpylolme BelecTsa»; COCTaBAATb YPaBHEHUA 3NEKTPOAUTUYECKON AMCCOoLMaLMU KUCAOT,
OCHOBaHWI 1 CONe; MONEKYNAPHbIE, MOJHbIE U COKPALLEHHbIE MOHHbIE YPAaBHEHWUA pPeaKumii C yyacTmem
3/1eKTPOINTOB; YPABHEHUS OKWUCIUTE/IbHO-BOCCTAHOBUTE/IbHBLIX PEAKUMIA, UCNOb3YA METOA 3/1EKTPOH-
Horo 6anaHca; ypaBHEHUA peaKkumid, COOTBETCTBYIOWMX NOCAeA0BaTENbHOCTM («Lenoyke») npespalle-
HWA HEOPTraHWMYECKMX BELLLECTB Pa3/IMYHbIX K/AaCcCOB;

onpeanenATb OKUCANUTENNb U BOCCTAHOBUTE/Ib, OKUC/IEHUE N BOCCTaHOB/1EHNE B OKUCINTE/NIbHO BOCCTAHO-
BUTEJIbHbIX peaKUUAX; YCTaHaB/IMBATb NPUYUHHO-CNIEACTBEHHbIE CBA3UN: KNaCC BeWeCTBa — XMMUYECKNE
CBOICTBA BellecTBa; Ha6}1|'0p,aTb N ONnCbiBaTb peakunn mexay 31ekKTpo/iMTamMmm C NOMOLLbIO eCTeCTBEH-
HOro (pyCCKOFO nnn pO,D,HOFO) A3blKa U A3blKa XMMUW; NPOBOAUTbL OMbITbl, NOATBEPXAatoWne xmmm4ye-
CKMe CBOWCTBA OCHOBHbIX K/1accoB HEOPraHM4YeCKnx seLecrTs.

MeTtanpeameTHble pe3ynbTaTbl 06yueHus.
Yyalwmiica JOMKEH yMeTb:

onpeaenatb Npobaembl, T. €. YCTaHaBANBATb HECOOTBETCTBME MEXAY Ke/NaeMbiM U AeNCTBUTENIbHbIM;
COCTaBNATb C/IOXHbIW NNaH TEKCTa; BAaAeTb TaKMM BUAOM U3/I0XKEHNA TEKCTa, KaK NOBECTBOBaHWE; NOA
PYKOBOACTBOM Y4yuTens NpoBoAuTb HenocpeacTBeHHoe HabnogeHue; noj PyKOBOACTBOM y4yuTens
0dOpPMAATL OTYET, BKAOYAIOLLMIA onncaHue HabntoaeHus, ero pesybTaTtos, BbIBOAOS;

MCMO/1Ib30BaTb TaKOM BUZ MbICIEHHOTO (MAEaNbHOI0) MOAENNPOBAHUA, KaK 3HAKOBOE MOAENNPOBaHNE
(Ha NpuMepe 3HaKOB XMMMUYECKUX SNEMEHTOB, XMMUYECKMX GOPMY); MCNOIb30BaTh TaKOW BUA MaTepu-
anbHOro (NpeameTHOro) MoLeIMpPoBaHWsA, Kak dM3nYecKoe MOLEMPOBaHME (Ha Npumepe Moaeanpo-
BaHMA aTOMOB M MOJIEKYN);

NoJIly4aTb XMMMUYECKYIO MHOOPMALMIO U3 Pa3/IMYHbIX UCTOYHMKOB; ONpPeaenTb O6BEKT U acneKT aHanu-
33 U CMHTE3a; onpeaenaTb KOMNOHEHTbl 06beKTa B COOTBETCTBMM C aCMeKTOM aHa/iv3a U CMHTe3a; ocy-
LWEeCTB/IATb KAYeCTBEHHOE W KOJIMYECTBEHHOE ONMMcaHMe KOMMOHEHTOB O6bEeKTa; onpeaensaTb OTHoLe-
HUA 00bEKTA C APYrMMM 0ObEKTaMU;

onpesensATb CylLecTBEHHbIE MPU3HaKM 06beKTa; GopMyIMpPOoBaTb MMNOTE3y MO peleHno npobnem; co-
CTaBNATb MNAaH BbINOAHEHMA y4ebHOM 3a4a4n, pelweHna npobaem TBOPUYECKOro M MOMCKOBOrO XapaKTe-
pa, BbIMOJHEHUA NPOEKTa COBMECTHO C YYMUTENEeM; COCTaB/AATb TE3UCbl TEKCTAa; BNAAETb TaKUM BMAOM
M3/I0’KEHWUA TEKCTa, KaK OMMCaHME; UCMONb30BaTb TaKOW BUA MbIC/IEHHOTO (MAEaNbHOIo) Mo4EeMpPoBa-
HMA, KaK 3HaKoBOe MOAEeIMpPoBaHMe (Ha MPMMepe COCTaBAeHUA cXxeM 06Pa30BaHMNA XMMUYECKON CBA3K);
MCMNO/Ib30BaTb TaKOW BMA MaTepMaNbHOro (MpeaMeTHOro) MOAE/IMPOBAHNA, Kak aHaI0roBoe MoAeanpo-



BaHME; MCMNO/b30BaTb TaKOW BWA MaTepuanbHOro (npeameTHOro) MoAenMpoBaHMA, Kak dusandeckoe
MoZe/IMpoBaHue (Ha Npumepe mogenei CTPOeHUn aTOMOB);

onpeaenAaTb 06bEKTbI CpaBHEHMA N aCNEKT CpaBHEHUA 06'beKTOB,' BbIMNOJ/IHATb HEMNOJZIHOE OAHOJ’IMHGVIHOG
CpaBHeHUE; BbINO/IHATb HEMOJ/IHOE KOMMNJIEKCHOE CPaBHEHUE; BbINOJ/IHATb NOJIHOE OAHOJ’IMHGVIHOG Cpas-
HeHWe,; COCTaBNATb KOHCMEKT TEKCTA, CAMOCTOATE/IbHO NCMO/ZIb30BaTb HeENOCpPeaACTBEHHOE Ha6mo,u,eHv1e;
CaMOCTOATENBHO Od)OpMJ'IﬂTb OTHET, BKJ'II-O‘-IaI'OLLI,Mﬁ onncaHume HaﬁﬂI-OAEHMFI, €ro pe3ynbraTtos, BbiIBOAOB,
BbIMNO/IHATb MO/IHOE KOMMJIEKCHOE CPpaBHEHWE; BbINO/IHATbL CPaBHEHWE NO aHa/10TUK,;

COCTaB/1ATb HAa OCHOBE TEKCTA TaﬁJ'IVILI,bI, B TOM 4Hnucne Cc npyumeHeHnem cpeacrts UKT;

nog4 PyKoBOACTBOM yUuTENA NPOBOAUTL ONOCPEA0BaHHOE HabitoAeHWe; Mo PYKOBOACTBOM yUnTeNs
00hOPMATL OTYET, BKNHOYAIOLLMIA ONMCaHME IKCMepUMEHTa, ero Pe3y/1bTaToB, BbIBOAOB; OCYLLECTBATb
WHAYKTMBHOE 0606LLeHUe (OT eAMHMYHOTO A4OCTOBEPHOTO K 06LLeMy BepOoATHOCTHOMY), T. €. onpeae-
NATb 06LWMe CyLWwecTBEHHbIE NPU3HAKK ABYX U 6osiee 06BEKTOB M GUKCUPOBATL UX B GOpMe NOHATUS UK
CY)AEHUA; OCYLLECTBAATL AeAyKTUBHOe 0606LeHMe (NoaBeaeHne e AMHUYHOIO 4O0CTOBEPHOro nog 06-
LLee AOCTOBEPHOE), T. €. aKTYa/IM3MPOBaTb NOHATUE WU CYXKAEHME, U OTOXKAECTBAATL C HUM COOTBETCT-
BYHOLLME CYLLECTBEHHbIE NPU3HAKM OGHOTO UK Bonee 06HLEKTOB;

onpeaenAaTb acneKT KnaccupuKaumm; ocyLLLeCcTBAATb KnaccuduKaLmio; 3HaTb U UCNOJIb30BaTb Pasnuny-
Hble GopMbl NpeacTaBNeHNA KnaccudUKaLMK; COCTaBAATb Ha OCHOBE TEKCTA CXEMbI, B TOM YMC/e C NPK-
MmeHeHuem cpeacts UKT; camocToaTenbHO 0GOPMAATL OTUHET, BKIKOYAIOLLNIN ONMCaHMe IKCMePUMEHTa,
ero pesynbTaToB, BbIBOAOB; UCNO/b30BaTh TAKOW BUA MbICIEHHOIO (MAeaNbHOro) MOAeIMPOBaHUSA, KaK
3HaKoBOE MOAENMPOBaHMNE (Ha NpuMmepe YypaBHEHNN XUMUYECKUX peaKkumii);

pa3nnyaTtb 06bEM M coaepKaHue NMOHATUI; pa3inyaTb POAOBOE U BUAOBOE MNOHATUSA; OCYLLECTBAATb
pOA0BMA0BOE OnpeaeneHUe NoHATUI;

AenaTb NOMETKM, BbIMUCKU, LUTUPOBAHME TEKCTA; COCTABAATL LOKNAL; COCTAB/ATL HA OCHOBE TEKCTA
rpaduKkn, B TOm uncae ¢ npumeHeHnem cpeacts MKT; BlageTb TaKMM BUAOM M3N0MKEHNA TEKCTA, KaK
paccykAeHue; UCNONb30BaTb TaKOW BUA, MbIC/IEHHOTO (MAeanbHOro) MOAEIMPOBAHMSA, KaK 3HaKoBOE
MoZe/IMpoBaHMe (Ha NpuMepe YpaBHEHUI peakumit AMCCOLMALNN, MOHHBIX YPaBHEHWI peaKkLmii, nony-
peaKkumit OKUCNEHMSA - BOCCTAHOBNEHNA); pa3nnyaTb KOMMNOHEHTbI OKa3aTeNbCTBa (Te3nc, aprymMmeHTbl 1
dopmy foKa3aTenbCTBa);

JINYHOCTHbIE pe3ynbTaTbl 06yyeHUs.
yLIaLLI,VIVICﬂ AO01KeH 3HAaTb U MOHUMATb:

OCHOBHble UCTOpPUYECKME COBbITUA, CBA3AHHbIE C Pa3BUTUEM XMMUK M 06LLECTBA; AOCTUKEHNA B obnac-
TN XMMUU U KYNbTYPHble TPAANLMM (B YaCTHOCTU, HayYHble TPAZMLUMKN) CBOEM CTpaHbl; 06LeMnpoBble
AOCTUXeHMA B 061aCTU XMMUW;

OCHOBbI 340p0BOro 06pasa KM3HK; NpaBMaa NOBEeAEHNA B Ype3BblYaHbIX CUTYyaLUsAX, CBA3AHHbIX C BO3-
AeCTBMEM Pa3/INYHbIX BELLECTB; COLMabHYIO 3HaYMMOCTb U coAepKaHne npodeccunin, CBA3aHHbIX C
XUmMmmuen;

OCHOBHble NpaBa 1 06A3aHHOCTM rparkaaHMHa (B TOM YMCAe yyaleroca), CBA3aHHbIE C IMYHOCTHbIM,
Npo¢$eccoHaNbHbIM U X KM3HEHHBIM CaMOONpPeaeeHUEM; UCTIbITbIBATb: YYBCTBO FOPAOCTM 33 POCCUM-
CKYI0 XMMMYECKYHO HayKy W YBaXKeHUe K UCTOPUN ee PasBUTUs;

yBaXKeHMe U NPUHATME LOCTUNKEHUIN XMMUM B MUPE; YBAXKEHUE K OKPYIKAIOLLMM (YUYaALLMMCS, YUUTENAM,
poAUTENAM M AP.) — YMETb CAYLWaTb M CblWaTb NapTHepa, MPU3HaBaTh NPABO KaKAoro Ha cobcTBeHHOoe
MHEHWE N NPUHUMATb PELIEHNA C YYETOM NO3MLMIA BCEX YYaCTHUKOB; CaMOYBaXKeHWEe M SMOLMOHAIbHO
NOJIOXKUTEIbHOE OTHOLLEHWE K cebe;



NpM3HaBaTh: LLeHHOCTb 340P0BbA (CBOEro M ApYyrux ntoaei); HeobXxoAMMOCTb CAaMOBbIPaXKEHNA, CaMo-
peanusaumn, CoLMaNbHOTO NPU3HAHMS;

OCO3HaBaTb: FOTOBHOCTb (MJ'IM HEI'OTOBHOCTb) K CaMOCTOATE/IbHbIM NOCTYNMKamM " AEﬁCTBMﬂM, NPUHATUIO
OTBETCTBEHHOCTU 3a UX Pe3Yy/ibTaTbl, FTOTOBHOCTb (VIJ'IVI HEI'OTOBHOCTb) OTKPbITO Bblpa*XaTb 1 OTCTanBaTb
CBOO NO3UNLINUIO U KPUTUYHO OTHOCUTBLCA K CBOUM MOCTYNKaM,;

NposABAATb: 4OOPOXKENaTeNbHOCTb, 4OBEPUE U BHUMATEIbHOCTb K II0AAM, TOTOBHOCTb K COTPYAHMYECTBY
N Apy»Kbe, OKa3aHWIO NOMOLLM HYKAAOLWMMCA B HEN; YCTONUMBBIA NO3HABaTe/IbHbIN MHTEPEC, UHULMA-
TMBY M Nt0603HATENbHOCTb B U3YYEHUN MUPA BELLECTB U peaKkuuii; LeneycTpemMneHHOCTb U HacToMum-
BOCTb B JOCTUMKEHWUMN LIE/Iei, FTOTOBHOCTb K NPE0A0NEHUNIO TPYAHOCTEN; yOeXKAeHHOCTb B BO3MOMKHOCTM
No3HaHMA NPUPoOAbl, HE0BXOANMOCTM Pa3yMHOro UCNO/Ib30BaHMA AOCTUKEHUI HAYKM U TEXHONOTNIA aNs
pa3BuTMA 0b6LecTBa;

YMeTb: YCTaHaBAMBaTb CBA3b MeXAY Le/blo U3yYeHUs XMMUU U TeM, A/1A Yero OHO ocylecTeaseTca (Mo-
TUBaMM); BbINOAHATb NPOrHOCTUYECKYIO CAMOOLLEHKY, PEryIMPYIOLLYI0 aKTUBHOCTb IMYHOCTU Ha 3Tane ee
BK/IOYEHMA B HOBbIN BUA, AEATENbHOCTU, CBA3aHHbIN C HaYa/I0M U3yYeHUA HOBOro y4yebHoro npeamera
— XMMMUU; BbINONHATb KOPPUTMPYIOLLYIO CAMOOLLEHKY, 3aK/1H04aIOLLYHOCA B KOHTPO/1E 33 NPOLEeCCOM U3y-
YeHMA XMMNKN U BHECEHUM HEOBXOAMMbIX KOPPEKTUBOB, COOTBETCTBYHOLLMX Tanam 1 cnocobam msyye-
HWA Kypca XMMUU; CTPOWUTb }KU3HEHHbIE U NPodecCcMoHaNbHble NAaHbl C YYETOM KOHKPETHbIX CoLManbHO-
NCTOPUYECKUX, NONUTUYECKUX U SKOHOMUYECKUX YCIOBUIM; 0CO3HABaTb COBCTBEHHbIE LLeHHOCTU U UX CO-
OTBETCTBME MPUHUMAEMbIM B ¥U3HW peLleHUAM; BECTU ANANOT Ha OCHOBE PaBHOMPaBHbIX OTHOLIEHMIA U
B3aMMHOTO YBaXeHWA; BblAeNATb HPABCTBEHHbIM acnNeKT NoBeAeHMA U COOTHOCUTb MOCTYNKK (CBOU U
APpYrnx ntoaein) u cobbITUA C NPUHATBIMU 3TUHECKMMM HOPMaMK; B Npeaenax CBOMX BO3MOXKHOCTEM npo-
TUBOAENCTBOBATbL AEUCTBUAM U BAUAHUAM, NPEACTaBAAOLWMM Yrpo3y ¥U3HW, 340P0BbI0 M Be3onacHo-
CTU INYHOCTU M 0bLLecTBa.

CopeprkaHue nporpammbl yuebHoro Kypca 8 knacca (2 yaca)
ﬂepBOHaqaanble XUMHNyecKkue NoHATUA

MpeameT xumun. Poab Xmumnm B XXM3HU Yenoseka. Tena v sew,ecTea. dusnyeckne ceoiictaea BeLllecTB.
ArperaTHoe cocTtoaHue BelecTs. [oHATME O MeToAax MO3HAHMUA B XMMUU. XUMUA B CUCTEME HayK . Yuc-
Tble BelwecCTBa N CMecCH . Cnocobbl pasaeneHuna cmecen .

ATOMbI M MOIEKY/IbI. XUMUMYECKME 31emMeHTbl. CUMBOJIbI XMMUYECKMX 3/1eMEHTOB. MPOCTbIe U COXKHbIE
BeLecTsa. ATOMHOMO/IEKYNAPHOE YUYeHHe.

Xnmmnyeckasn d)opmyna. BaneHTHOCTb aTOMOB XMMUYECKNX 3/1eMEHTOB. 3aKOH NOCTOAHCTBA COCTaBa Be-
wects. OTHOCMTEIbHAA aTOMHaA macca. OTHocUTebHaA MonekynapHaa macca. Maccosas gona Xumn-
YeCKOro afiemMeHTa B CoegnHeHnNn.

dusnyeckmne n xMmmyeckne ABeHUA. XMMMUYECKan peakumsa 1 eé NpM3HaKu. 3aKoH COXpaHeHMUA Macchbl
BELEeCTB. XMMUYecKme ypaBHeHMA. KnaccupuKauma XMMUYECKUX peakLmii (CoOeguHEHMs, PasioKeHus,
3ameLleHuns).

XMMMYECKUNI SKCNEPUMEHT: 3HAKOMCTBO C XMMWYECKOM NOCYyAoMn, C NpaBuaammu paboTbl B nabopaTtopum
n Nnpnémamm obpalleHna c nabopaTopHbIM 060PYA0BaAHNEM; U3YUYEHUE U ONUCaHME PU3MUYECKUX
CBOMCTB 06pasL,0B HEOPraHUYECKMX BELLECTB; HabatoaeHne dmusnyeckunx (nnasaeHne Bocka, TanHue
NibAa, pacTUpaHue caxapa B CTyMnKe, KUNeHWe U KoOHAEeHcaUuMa BoAbl) U XMMUYECKUX (ropeHmre ceeuu,
NnpoKannBaHne meaHOM NPOBOJ/IOKU, B3aUMOAENCTBUE MeJa C KUCNOTOWN) ABNEHUIA, HabaoaeHre u onu-
CaHWe NPM3HaAKOB NPOTEKAHMA XMMUYECKMX PeaKLMii (pa3noKeHue caxapa, B3aMMoaencTBmMe cepHom



KMCNOTbI C X10pnaom bapusa, pasnoskeHune ruapokecuaa meam (1) npu HarpesaHuu, B3aMmogencreme
enesa c pactsopom conm megu(ll)); nsyyermne cnocobos pasaeneHunsa cmecel (C NOMOLLbIO MarHUTa,
dunbTpOBaHMe, BbiNapMUBaHUe, AUCTUANALUA, XPOMaTO rpadus), NposBeaeHUe OYNCTKU NOBapPEeHHOW Co-
Nv; HabogeHWe M onncaHne pesynbTaToB NPoBeAeHNA OMNbITa, AMIOCTPUPYIOLWLETO 3aKOH COXPaHeHUsA
Macchbl; co3gaHne mogeneit MosiekyA (LapocTepsKHeBbIX) .

BarKkHelilumne npeaCcTaBUTENN HEOPraHMYECKUX BELLecTB

Bo3ayx — cmecb rasos. CocTas Bo3ayxa. Kncnopoa — anemeHT 1 NpocToe BelecTso. HaxoxaeHne Ku-
cnopoga B npupoae, dUsnyeckme n XMMUYecKue CBOMCTBa (peakumu ropenuns). Okcuabl. NpumeHeHne
Kucnopoga. Cnocobbl noaydeHMa Kucaopoaa 8 1abopatopnn M NPoMbILLAEHHOCTM. KpyroBopoT Kucio-
pogaa B npupoge. O30H — annoTponHasa moanuduKauma Kncaopoaa.

TennoBon adPeKT XMMMUECKOIN peakumm, TEpPMOXMMMYECKME YPaBHEHUSA, 3K30 U SHAOTEPMUYECKME pe-
akumu. TonanBO: yroaib MU MeTaH. 3arpa3HeHne Bo34yxa, yCuaeHue napHnkosoro adpdekTa, paspylieHue
030HOBOrO C/101 .

BOﬂ,OpOﬂ| — 3/1EMEHT U NPOCTOE BELWECTBO. HaxoxxaeHune BOOOpPOAa B npupoae, ¢M3MLIGCKM€ n xmmmye-
CKune CBOﬁCTBa, npunmeHeHwue, cnocobbl noayyeHua. Coctas KUCNOT U conen .

Konunuyecteo Bewectsa. Mosb. MonsipHas macca. 3akoH Asoragpo. MonapHbIi 06bEM ra3oB. PacuéTbl no
XUMUYECKMUM YPaBHEHUAM.

dusmyeckne cBOICTBa BoAbl. Boga Kak pacTBopuTenb. PacTBopbl. HacbiWweHHbIe M HEHACLIWEHHbIe pac-
TBOPbLI. Pacmeopumocms sewecms 8 8ode.” MaccoBas [0 BelecTBa B pacTBope. XMMUYecKmue CBoM-
cTBa BoAbl. CocTaB OCHOBAHMI. Posib pacTBOPOB B NPUPOLE M B }KU3HM YesioBeKa. KpyroBopoT BoAbl B
npupoae. 3arpasHeHne NpMpoaHbix Bod. OxpaHa 1 04MCTKA NPUPOAHbIX BOA,

Knaccndukauma HeopraHUdecknx coeamHeHuin. Okemabl. KnaccuduKkaumsa okcnaos: coneobpasytolme
(ocHOBHbIe, KMCNOTHbIE, amboTepHble) M Heconeobpasylouime. HomeHKNaTypa OKCMA0B (MexayHapoa-
Has M TpuBManbHas). PrU3nyecKkme u XMmmyecKkue CBOMUCTBa oKkcnaos. MonyyeHue.

OcHoBaHusA. Knaccndukauma ocHOBaHWUIA: LWENOUYM N HEPACTBOPMMbIE OCHOBaHUA. HoOMeHKaTypa OCHO-
BaHWUI (MexayHapoaHas v TpuBManbHasn). PUsnyeckne n XMMmnYeckne cBoOMCTBa 0OCHOBaHWI. NMonydeHne
OCHOBaHUM.

Kucnotbl. Knaccndmkauma kucnot. HomeHknaTypa KMCNOT (MeXayHapoaHasa U TpuBManbHan). Pusmye-
CKMEe M XMMUYEeCcKue CBOMCTBa KNCAOT. Pag akTtnBHocTM meTannos H. H. beketoBa. [MosyyeHne Kncnor.

Conun. HomeHKnatypa conen (MexayHapoaHas u TpusmanbHas). Pusnyeckne n xummnyeckune cBOMCTBa
coneit. Cnocobbl Noay4YeHUs cone.

FeHeTMYyecKana cBA3b mexay KnacCamm HeopraHM4ecknx COG,D,VIHEHVII\;L

XMMUYECKMNI SIKCNEPUMEHT: KaYecTBeHHOe onpesesieHne CoAepKaHusA KMCopoaa B BO34yXe; Noayye-
HWe, cobupaHue, pacnosHaBaHWeE N U3yYeHMe CBOMCTB KUCI0POAa; HabaodeHne B3aumoaencTeuns se-
LLLECTB C KUC0POAOM U YC0BUA BO3HUKHOBEHMA W NPEKPaLLEHUA ropeHna (noxapa); o3HaKomaeHue ¢
obpasuamm OKCMAO0B M ONUCAHME UX CBOWCTB; NOJyYeHne, cobrpaHue, pacrosHaBaHWE U U3yYeHue
CBOWCTB BOAOPOAa (ropeHue); B3aumoaeiicteme Boaopoaa ¢ okcnaom mean(ll) (B03mMo»KHO MCnob3o-
BaHMe BMAeOMaTepuanos); HabaloaeHne ob6pasLOB BELLECTB KOANMYECTBOM 1 MO/b; UCCNeaoBaHNe 0Co-



6eHHOCTel pacTBOPEHUA BELLLECTB C Pa3/IMYHON PacTBOPMMOCTbIO; MPUroTOBJAEHME PACTBOPOB C onpe-
AeNEHHOM MaccoBOM AoNel PaCTBOPEHHOTO BELLECTBA; B3aMMOAENCTBME BOAbI C METanamu (HaTpnuem
N Kanbumem) (BO3MOXKHO MCMONb30BaHNE BUAEOMATEPUANIOB); ONpeaefieHne pacTBOPOB KUCIOT U Lie-
Jloyel C NOMOLLbIO MHAMKATOPOB; Ucc/ieoBaHMe 06pa3sLL0B HEOPraHNMYECKMX BELLLECTB Pas JIMYHbIX Kaac-
coB; HabloaeHMEe U3MEHEHUA OKPACKM MHAMKATOPOB B PaCcTBOPaXx KMCAOT U LLeoYeit; u3ydeHume B3au-
moaencteus oken aa meau(ll) ¢ pacTBopom CepHOM KUCAOTbI, KUCAOT C MeTalaMM, peakLuin HenTpanu-
3aLMK; NONyYeHMEe HEPACTBOPMMBbIX OCHOBAHWUM, BbITECHEHWE O4HOMO METa1a APYrMM U3 pacTBopa Co-
NI1; peLleHmne 3KCNepuMeHTasIbHbIX 334a4 No Teme «BaxKHellme Knaccbl HEOPraHMYecKnx coeanHe-
HUAY,

Mepuoguueckuii 3aKoH U NepuoamnyecKkan cucTema XMmuuyeckux anemeHTos . . MeHgeneesa.
CrpoeHue aToMoOB.

Xumunueckasn ceasb. OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbIE peakuyumn

Mepsble NONbITKK KﬂaCCVId)MKaLI,MM XUMUYECKUX INeMeHTOB. [ToHATME O rpynnax CXOAHbIX 3/1eMEHTOB
(LLI,eﬂOLIHbIe M LWesoYHO3eMe IbHble MeTal/ibl, FaJ0reHbl, MHEPTHbIE ra3bl. DN1eMeHTbl, KOTopble o6pa3y-
oT aMd>0Tepr|e OKCu1Abl U TMAPOKCUADI.

Mepunoamyeckunin 3akoH. NMepuoanyeckan cuctema xummyeckux anemeHtos . . MeHgeneesa. Bugpbl
Tabanupl «MNepnoanyeckan cuctema xummyeckux anemeHTos [l . . Mengeneesa» . MNepuoabl v rpynnbl
. DU3MYECKUIA CMbICN MOPSAKOBOrO HOMePa, HOMEPOB Nepu 04a M FPynnbl 3EMEHTa .

CtpoeHue atomoB. CocTaB aTOMHbIX sigep. M30Tonbl. D1eKTpoHbl. CTpoeHue 3/1eKTPOHHbIX 060/104eK
aTomoB nepsbix 20 XMMUYECKUX 31EMEHTOB Neproaunyeckom cuctembl 4. U. MeHaeneesa. Xapakrepu-
CTMKA XMMMYECKOro 31eMEHTa NO ero NoAoXKeHWto B nepuognyeckon cucteme . . MeHpeneesa.

3aKOHOMEPHOCTN U3MEHEHMA Paanyca aTOMOB XMMUUYECKUX 3718 MEHTOB, MEeTalZIMYECKUX U HEMEeTaNIn-
YeCcKMX CBOWCTB NO rpynnam v nepuogam. 3HauyeHvne nepmoamMYeckoro 3aKkoHa U NepruoamYeckoi cucre-
Mbl XUMUUYECKNX 3/1EMEHTOB A/1A Pa3BUTMA HayKM U NPaKTUKK . [, . N . MeHaenees - yu4éHblit U rpaxkaa-
HWH .

DNEeKTPoOTPMLATENBHOCTb XMMUYECKUX INEMEHTOB. XMMMNYECKan CBA3b (VIOHHaH, KOBaJIeHTHaA NoONApPHaA
N KOBaJZIEHTHAA HeI'IOJ'IﬂpHaﬂ). CreneHb okucneHuna. OKUCANTENbHO-BOCCTAHOBUTE/IbHbIE peakyunun. I'Ipo-
LLeCCbl OKMCNEHUA U BOCCTaHOBAEHMA. OKNCANUTENN N BOCCTAHOBUTENN.

XUMnyeckuii IKCNEPUMEHT: N3y4yeHumne 06pa3LI,OB Beuw,eCTB MeTana 10B U HEMETANJIOB, B3aMMOAeﬁCTBME
rMMAapoKcnaa LLMHKa C pactBOpamum KUCAOT U m,enoueﬁ; nposeaeHmne onbIToB, UNNOCTPUPYHOWKUX NpUmMme-
Pbl OKNCNTENBHO-BOCCTAHOBUTE/IbHbIX peaKLI,MVI (ropeHme, peakunn pas3noxKeHusa, COE,D,VIHGHMH).

MexxnpeameTHble CBA3MU

Peanusauuna MeXnpeameTHbIX cBAsen Nnpu N3y4eHnm xsmummmn B 8 Knacce OocCywecTBnAeTcAa 4epe3 Ncnosb-
30BaHME KakK O6LLI,VIX ecTeCTBeHHOHay4HbIX I'IOHFITMﬁ, TaK U I'IOHFITMﬁ, ABNAOWMNXCA CUCTEMHbIMU OANA OT-
AENbHbIX NpeamMeToB eCTeCTBEHHOHAY4YHOIo UmKna.

O6uue ecTecTBEHHOHAY4YHbIE MOHATUA: HAaYYHbIM GaKT, rMNoTesa, Teopus, 3aKoH, aHaAN3, CUHTE3, Kiac-
cubuMKaums, NepuoamMUHoCTb, HabloaeHre, SKCNepUMEHT, MOAeNNPOBaHMe, U3MepeHne, MoaeNb, AB-
NeHue.



®dusnka: matepus, aTom, 31EKTPOH, NPOTOH, HEMTPOH, UOH, N30TOM, PaANOaKTUBHOCTb, MOIEKYA, INEK-
TPUYECKU 3apAg, BELLEeCTBO, TeNo, 06bEéMm, arperaTHoe coCToAHWE BelllecTBa, ras, dusmyeckme Bennum-
Hbl, @ AUHNLIbI U3MEPEHMA, KOCMOC, NaaHeTbl, 38€3abl, ConHue.

Buonorua: dotocuHTes, AbiXxaHue, bBuocdepa.

Feorpadua: atmocdepa, rngpochepa, MMHepasbl, FOPHbIE MOPOAbI, NONE3HbIE MCKOMAaemble, TOMNBO,
BOAHbIE pecypchbl.

YyebHO-meToaNUECKUI KOMMNIEKT
1. labpuensaH O.C. Xumua. 8 Knacc: yuebHUK ana obweobp. yupexgeHuin. — M.: Apoda, 2016.

2. labpuenar O.C. Xummsa. 8 Knacc: paboyas TeTpap K y4ebHuky O.C. labpuenaHa / O.C. Fabpue-
naH, A.B. Awykosa. - M.: fipoda, 2017

3. BupTtyanbHana wKkona Kupunna n Medbogusa. Ypokn xummun Knpunna n Medogmsa. 8-9 knacc. 2005

4, lapa H.H., Fabpycesa H.N. C60pHMK 3aaa4 Ans npoBeaeHNs YCTHOMO 3K3ameHa No XMMKUK 33
KYpPC OCHOBHOWM WKoAbI. 9 Knacc. — M.: ipoda, 2000

KaneHaapHo-TemaTtnyeckoe naaHMpoBaHue nNo Xumum 8 Knacc

2 yaca, 68 yacos



Ne | Pasgen. Tema ypoka Kon- [aTa npo- Ucnonv3osaHue
BO BeaeHusA
yacos obopydosaHus
«Toyka pocma
Tema 1. Xumua — BaxkHaa 06,1acTb eCTeCTBO3HAHUA U NpaK-
TUUYECKOW AeATeNbHOCTU YenoBeKa (5 u)
1 MpeameT XMumn Ponb XMMnNU B XKU3HU YenoBeKa. XMmMna B 1
cucTteme Hayk. MeToZbl NO3HAHMA B XUMUN.
2 3HaKOMCTBO C npaBuiamn 6esonacHoCTN U Nnpuémamm pabo- 1 Uundposan naboparo-
Tbl B XMMUYecKoi nabopatopuu. NMpakTnyeckan pabora: pusa RELEON
Ne 1. MpaBuna paboTbl B nabopaTopun n npuémol obpalLeHmn Uundposoit gatumk
¢ nabopatopHbiM 060pya0BaHMEM Temnepartypol Cnnp-
ToBKa CBeva.
3 Tena v BewecTea
®un3nyeckne cBOMCTBA BeLLECTB. ArperaTHoe COCTOAHUE Be-
LLeCTB .
5 YucTble BewecTBa M cmecu. Cnocobbl pasaeneHmsa cMmecen. 1 Uundposan naboparo-
MpakTnueckas pabortaNe 2. PasgeneHune cmecelt (Ha npume- pusa RELEON
pe OYUCTKM NOBapPEHHOM Cconu)
Tema 2. BewectBa
M XMMUYECKUe peakuum
(15u)+1y
ATOMbI U MONEeKyNbl. XMMUYECKUE 3/IeMEHTbI
3HaKn (CMMBO/bI) XMMUYECKUX S/IEMEHTOB
8 MpocTble 1 cnoXHble BewecTBa. ATOMHOMONEKYAAPHOE yye-
Hue.
9 Xvmunyeckasa popmyna. BaneHTHOCTb aTOMOB XMMUUYECKUX 1
anemeHToB
10- | 3aKkoH nocTosAHCTBa cocTaBa BelwecTB. OTHOCUTENbHAA aTOM- 2
11 | HaAa macca. OTHOCUTEIbHAA MONEKYIAPHAA Macca .
12 | MaccoBad JonAa XMMUYECKOro a1eMeHTa B CoOeJUHEHUM
13 | dusunyeckue n xummyeckue aBaeHus
14 | XvmunyecKasa peakuma. NpusHaKm
W YCNOBUA MPOTEKAHNA XUMUYECKUX PeaKLmii
15 | Xumunyeckume ypaBHeHuUA 1
16 | Tunbl XMMUYECKMX peaKkunin. Peakuma coegnHeHns 1
17 | Peakuua pasnoxeHus 1
18 Peakuusa 3ameleHunn 1
19 | Peakuwns obmeHa 1
20 | 3aKOH coxpaHeHuA maccol Bewects. M. B. JlomoHocoB — yué- | 1 BeCbl TEXHOXUMMNYe-

HbIW SHUMKNONEAMUCT.

CKMe NN 3NEKTPOH-
Hble; cBeya; Konba
NJ10CKoA0HHasA 250
MA; NOXKKa ANA CHUra-
HUA

BellecTs




21 | KoHTponbHana pabota Ne 1
Tema 3. Bo3gyx. Kucnopoa.

OKcupbl
(54)

22 Bo3ayx — cmechb rasos. Coctas Bo3ayxa Kucnopog — ane-
MEHT 1 npocToe Bew,ecTtBo. O30H — annoTponHaa moandu-
Kauma Kucaopoaa

23 | HaxoxaeHue Kncnopoga B npupoae, dmsmyeckne n xsummnye-
CKMe cBOMCTBa (peaKunn okucneHus, ropeHune. NoHATre 06
oKcnaax

24 | Cnocobbl nonyyeHumna Kucnopoda B nabopatopmmn U NPomMblLL-
neHHocTu. MNpumeHeHne Kncnopoaa. Mpaktuyeckas paboTa
Ne 3. NMonyyeHue 1 cobnpaHune KMcnopoaa, UsyyeHume ero
CBOWCTB.

25 | TennoBoit apPeKT XMMUYECKON peaKkLmm, MOHATUE O TEPMO-
XMMUYECKOM YPABHEHUM, 3K30 U SHAOTEPMUYECKUX PeaKLMAX

26 | TonauBso (yronb 1 meTaH). 3arpAasHeHne Bo3ayxa, Cnocobbl
ero npeaoTBpaLlleHusn. YcuneHme napHukosoro a¢dekra,
pa3pyLleHne 030HOBOTO C/10A .

Tema 4. Bogopop. CoctaB Kucnor u coneu (5 y)

27 Bogopoa — anemeHT 1 NpocToe BeLLecTso

28 | HaxoxageHue B npupoae, dU3nyYeckne u XMMmuyeckmne cBOMCT-
Ba (Ha npMmepe B3aMMOAENCTBMA C HEMEeTanNa MU U OKCU-
baMU MeTannoB

29 | NpumeHeHue, cnocobbl Nony4yeHMa Bogopoaa.
MpaKTnyeckas paboTta Ne 4. NonyyeHne u cobupaHune Boao-
poAa, U3y4yeHue ero CBOMCTB

30- | CocTaB KMCANOT U coneit

31
Tema 5. KonnyecteeHHble OTHOLWEHUA B XUMUN
(4 4)

32 Konunyectso Bewecrtsa. Monb. MonAapHasa macca

33 | 3akoH ABoragpo. MonApHbIn 06bEM rasos .

34- | PacyéTbl N0 XMMMYE CKUM YpaBHEHUAM.

35
Tema 6. Boga. PactBopbl. MoHATUE 06 ocHOBaHUAX (5 u)

36 | ®u3nyeckme cBoOMNCTBa BOAbl. AHAIU3 N CUHTE3 — METOpbI
M3y4YeHMA COCTaBa BOAbI.

37 | XMmmyeckune cBoCTBa BOAbI (peaKkuum c meTaniaMmm, OKCU-
[aMW MEeTaNN0B U HEMETANNO0B

38 | CoctaB ocHoBaHuit. NoHATHE 06 MHAMKaTOpPaAX Undposan nabopato-

pva RELEON




Uundposoit pH. wratus
C 3a’KMMOM; NATb XM-
MWYECKNX CTaKaHOB
(25 mn); npombiBanka

39 | Bopaa Kak pactsopuTtenb. PactBopbl. PacTBopumocTb BellecTs npubop AnA onbITOB C
B BoZe. MpakTnyeckan paborta: 3NeKTPUYECKUM TO-
KOM; UCTOYHUMK NOCTO-
Ne 5. MpurotoBaeHMe pacTBOPOB C onpeaenEéHHON MaccoBOW AHHOrO TOKa: Npobup-
[onel pacCTBOPEHHOTO BELLECTBA. KW — 2 WT. NpOHYMe-
POBaHHblE; NYYMHKQ;
CNUPTOBK3;
NpPo6KM — 2 WT, NUH-
uet
40 Ponb pacTBopoB B Npupoae v B XM3HU Yenoseka. KpyrosopoTt
BOAbI B Npupoae. 3arpAsHeHne npupogHbix Boa. OxpaHa u
OUYMCTKA NPUPOAHbLIX BOA,
Tema 7. OCHOBHbI€e KNacCbl HEOPraHUYEeCKUX coegUuHEeHUN
(124)+ 1y
41 Knaccudmkauma HeopraHMYeCcKnx coeamHeHUM.
42- | OKcuabl: cocTas, KnaccudurKauma (0OCHOBHbIE, KUCIOTHbIE,
43 | amdoTepHble, Heconeobpasytowme), HOMeHKAATypa (MexKay-
HapoZHas v TPUBMA/IbHASA).
MonyyeHne N XMMMUYeCKMe CBOMCTBA KMCNOTHbIX, OCHOBHbIX U
amOoTepPHbIX OKCUAOB.
44- | OcHoBaHus: cocTaB, KnaccudurKaumsa, HOMeHKNaTypa (Mex- Uundposana naboparo-
45 | ayHapogHas U TpMBMaAbHaA), PUMYECKME U XMMUYECKUe pva RELEON
CBOWCTBA, cnocobbl Nony4YeHuns
Undposoit pH. wratms
C 3aX*XMMOM; NATb XM1-
MMUYECKMX CTaKaHOB
(25 mn); npombiBanka
46- | Kncnotobl: cocTas, KnaccuduKaumsa, HOMeHKNaTypa, dpusmnye-
47 | CKMEe U XMMUYe CKMe CBOMCTBA, CNOCOobbl NoyYeHus.
Pap, akTMBHOCTU meTannos
48- | Conun (cpenHue): HomeHKNaTypa, cNocobbl NOYYEHUA, B3au-
49 | mogaencTBMe conel C MeTanaMm, KUCAOTAaMK, LLLEI0YaMU U
conamu
50 | leHeTuMuecKas cBA3b MEXAY KNacCamMu HEOPraHUYEeCcKMX co-
eINHeHNN
51 | NpakTuuyeckan paborTa: Undposana nabopato-

Ne 6. PewweHune akcnepMmeHTabHbIX 33434 No Teme « OCHOB-
Hble K/1lacCbl HEOPraHMYECKUX COeAMHEHNN

pva RELEON

Undposoit pH. wrtatms
C 32KMMOM; NATb XM-
MWYECKUX CTAaKaHOB




(25 mn); npombiBanka.

52 | KoHTponbHas paboTa Neo 2
Tema 8. NepuoguuecKkuii 3aKoH U nepuoguyecKkas cuctema
Xxumuuyeckux anemeHtos . U. MeHgene esa. CtpoeHue
aTtoma (7 u)
53 | NepBsble NONbITKM KAaccudUKaLmMm XMMUYECKUX SN1€MEHTOB.
MoHATHE O rpynnax CXoAHbIX 3/1EMEHTOB (LLLENOY Hble U Le-
NIo4HO3eMeNbHble MeTan/bl, ranoreHbl, MHepTHbIE rasbl) .
54 | dnemeHTbl, KOTOpble 06pasytoT amdoTepHbIE OKCUAbI U Tna-
poKcMAabl
55 | MepuroanyecKkmii 3aKoH 1 nepuoanyeckan cuctema xmmmye-
cknx anemeHToB [1. . MeHpeneesa. Nepuoabl, rpynnbl, Noa-
rpynnbl. PU3NYECKNt CMbIC/I NOPAAKOBOr0 HOMEPA 3/IEMEHTA,
HOMe poB Neproaa 1 rpynnel.
56 | CrpoeHune atomoB. CocTaB aTOMHbIX Agep. M3oTonbl
57 | dneKkTpoHbl. CTpoeHMe 3neKTPOHHbIX 060/104eK aTOMOB nep-
BbIX 20 XMMUYECKUX 3NEMEHTOB Nepuoamyeckomn cuctemsl .
. MeHaeneesa
58 | XapaKTepucTMKa XMMMUYECKOro 3/1IeMEHTA MO €ro NoA0KEHUIO
B nepuoamnyeckoit cucteme 4. . Mengeneesa
59 | 3HauyeHMe nepnogmMYeCcKoro 3akKoHa
M NepuoaMyYecKon CMCTEMbI XMMUYECKNX 3/1IEMEHTOB AR pPas-
BUTMA HayKM M NpakTuku. . U. MeHgenees — y4éHbli, nega-
ror v rpa*KaaHuH.
Tema 9. Xumunuyeckas cBAsb.
OKUCAUTENIbHO-BOCCTAaHOBUTE/IbHbIE peaKLum
(8 4)
60 | DneKTpooTpMuaTeIbHOCTb aTOMOB XMMMUYECKUX 3/IEMEHTOB
61 MOHHaA xMmnyeckas cBAsb Undposana nabopato-
pva RELEON
Undposoit gaTumk
TemnepaTtypbl NNaATH-
HOBbIN; AaTYUK TEM-
nepaTypbl Tepmonap-
HbIN
62 | KoBaneHTHO-NoAsApHas CBA3b Undposana nabopato-
pva RELEON
Uundposoit gatumk
TemnepaTtypbl NNaATH-
HOBbIN; AaTYUK TEM-
nepaTypbl Tepmonap-
Hbli
63 | KoBaneHTHO- HenoaApHaa CBA3b




64- | CteneHb OKUCNeHUA 2
65
66- | OKMCAMTENbHOBOCCTAaHOBUTENbHBIE peakumm (OBP). Mpouec- 2
67 | cbl OKMCNeHuAa n BoccTaHoBAeHUA. OKUCAUTENN U BOCCTAHO-
BUTENN.

68 | KoHTposbHas pabota Ne 3 1

TOUKA \'pocm

\ NabopaTtopHbie paboTbl 8 Knacc MpakTuueckan pabota Ne 1. «M3yyeHne cTpoeHun
nAameHn»

TeopeTnyeckas Yactb: lopeHne — C/IOXKHbIN npowuecc, COI'IpOBO)'Kp,aIOLLI,MI\;ICH BblaeneHnem sHeprmun, Kak

npasunno, B

BMAE Tensa 1 cBeta. PasnnyatloT romoreHHoe ropeHune (Hanpumep, Npy paboTe rasoBoi ropesiku), 1 re-
TeporeHHoe ropeHue (Hanpumep, ropeHne CMpPTa U CyXoro roptoyero). B paccMoTpeHHbIX Npumepax
nAams MMeeT CXOA4HOEe CTPOoeHMe. B HEM MOXKHO BbIAEANTb TPW YacTy.

BHYTpPEeHHWI KOHYC TEMHOTO LBeTa (B C/yyae rasoBoii ropesiku CMHEro LBeTa) C HU3KOM TemnepaTtypon ~
300—500 °C. 3aecb NpoMcxoauT UCNAPEHME N PA3/IOKEHNE FOPHOYEro BELLLecTBa.

CpefHnin BOCCTAHOBUTEbHBIN KOHYC COCTOUT U3 CMECK BO34yXa U ropALLEro rasa. 34ecb NoA BANAHUEM
6onee BbicOKoM TemnepaTypbl (1500—1800 °C) npoAyKTbl UCNAPEHMA U PA3/IOMKEHMA FOPIOYMX BELLLECTB
aKTUBHO pearnpytoT ¢ Kucnopoaom. Ecam yacte yrneposa octaércs cBo604HOM, TO ero Mesbyanume
YacTULbl PACKANAOTCA U NPUAAIOT NNAMEHM APKOe cBeYEeHMe. ITa YacTb N1aMeHM 6oraTta yrapHbIm ra-
30M CO — CcW/IbHBIM BOCCTAHOBUTENEM, MOSTOMY €€ Ha3blBatOT BOCCTAHOBUTENIbHOW. TOUKa Hanbonee
BbICOKOM TeMnepaTypbl HAXOANTCA Ha OCTPUE BOCCTAHOBUTENBHOTO KOHYCA.

BHELIHMI OKMCAMTENbHBIN KOHYC 06pa3syeT HeBUAMMYIO 060/104KY, OKPYXaloLLyto naama. 34eck nog,
BAVAHWEM 3HAUUTENLHOTO NPUTOKA '/ 1OPOAR BO3AYXE IPOUCXOAAT NONHOE OKACTEHNE opiO|ero Bewectaa Ao COH uH O (npu roperun
CYXOFO TOPIOTIETO Ha OCHOBE YPOTPOMMNA 13 ke obpasyeTca N2). Mpu 3Tom ocTaéTca N3bbITOK KUCA0Poaa, KOTOPbIN
Npw BbICOKOW TemnepaTtype 061a4aeT BbICOKON OKUCAUTENbHOM aKTUBHOCTbIO, MO3TOMY BHELLHASA Y4acTb
NAaMeHM Ha3blBAETCA OKMCANTENbHON. MCnonb3ya noaays BO3AyXa, MOXKHO YBEMYUTb TeMnepaTypy

naamMeHNn.

MpakTMyeckan YacTb: Llesib onbITa: U3yunTb CTPOEHME NJAAaMEHK, ONpeaennTb TeEMNepPaTypy B PasHbIX ero

30HaX NPV UCMOb30BaHUM PA3NYHbBIX UCTOYHMKOB Tenna .
lNepeyeHb damuuKkos yugposol nabopamopuu: AaTYMK TeMnepaTypbl TepmonapHbIn. JonoaHumesno-
Hoe obopydosaHue: WTATUB C 3aXKMMOM; AeprKaTeNb AN NPobupoK; cnnpToBKa . Mamepuansi u peak-

musebl: CNnpT 3TM}10BbIl\/’1,' Cyxoe ropro4yee,; cseva.

TexHUKa 6esonacHocmu:




1. .PaboTa cBA3aHa C OTKPbITbIM N1ameHem — 6eperntech oXora.
2. .Tepmonapa nocse n3BAeYEHUA U3 NNaMEHM OCTbIBAET He cpa3sy — 6eperutech oxkora. 3.B
CNUPTOBKE COAEPIKUTCA roprovan XUAKOCTb.

UHCMpPYKUUA K 8bIMOAHEHUIO:

1.MogKnounTe BbICOKOTEMMNEPATYPHbIN AaTUMK (TepMmonapy) K pernctpatopy AaHHbIX (KomnbloTepy).

3aerI'IMTe AaT4UK B LWUTATUBE TakK, yTOObI €ro KOHYMK Kacascs d)VITMJ'IFI CNNPTOBKA .

2 . 3aruTe CNMpPTOBKY. Koraa nokasaHua cTabuamnsmpyroTca, 3anuwimnte 3HadeHme TemnepaTypbl Ha cxe-

Me nnamenu (puc. 1). 3.MepemellaiiTe AaTYNK TemNepaTypbl B CIeAyIOLYH0 TOYKY NAaMeHU B COOTBET-
CTBMM CO cxemoit. [ns aToro ocnabnsante mydpty n nepemeryante eé (Bmecte € 1ankon U 4aTYNKOM) B
HY}KHOe mecTo. Koraa nokasaHusa cTabuansmnpyroTcsa, CHOBa 3aHOCUTE 3HaUYeHMe TemnepaTypbl B COOT-

BETCTBYIOLLI,Eﬁ TOYKE Ha CXemy .

4 . Tak usmepbTe TeMNepaTypy BO BCEX TOUKAX NNaMeHMN, OTMeYEHHbIX Ha cxeme . 5 . MoBTopuTe AeicT-

BMA CO CBEYOM U CYXm roproymm.

TOUYKA \!pocm

6.06patute BHMMaHKe! Mpun U3ydyeHUn CTPOEHNA NAaMEHN CyXOro ropHYero mc-

nonb3yetca 1/4 yactb TabneTkn. Kycouek roptoyero NoMeLLaoT Ha KepaMUUECKYHO MNTKY.

Puc. 1. TOYKM U3MepeHns TemnepaTtypbl NnameHun 7 . BHecute B naama CMPTOBKM HA NMOJIMUHYTbI NPO-
B6UpKyY. N3BNeKMTe NPOBUPKY U3 NAaMEHM N PACCMOTPUTE €€ NOBEPXHOCTb.

8 . MNoBTOpWUTE ONbIT CO cBeYoi. Kakoro uBeta obpasosanca Hanét? YT1o 3To 3a Bew,ecTso? Pe3yabTaTbl

nsmepeHuin/HabnoaeHuni

UCTOYHMK Ten- Temnepatypa okono ¢putnuna | TemnepaTypa B cpeaHem TemnepaTtypa B BepxHel
noTbl (Kycouka roptoyero) 4YacTu NNaMeHU 4YacTU NNaMeHU

Ne

1 CnupTtoBKa

2 Cseua

3 Cyxoe roptouee

Bb1800bI:

B BblBOAax yKa3saTb, KaKOM UCTOYHMK TENNOTbl npegnovYTuTenbHO NCNONTb30BaATb B XMMUYECKOM na6opa-

TOPWM U NoYeMmY .

KoHmposbHble 8onpocsi:



1. KaKko# UCTOYHMK nnameHun bbla Mcnonb3oBaH? 2 . Kakasa YacTb N1aMeHn caman ropadyas’?

3. [lo KaKo MaKCcMManbHOM TemnepaTypbl yAaETca nporpetb Tepmonapy? 4 . Yto ropayee — LEHTP
naameHn Nan Kpaa?

1. .Tllo4yemy CNMPTOBKA FOPUT NOYTH BECLBETHLIM NIamMeHeM, a CBeva — CBeTAWMM? MOXKHO n 1c-
NoNb30BaTb CBEYM B 1abopaTopMM BMECTO CMIMPTOBOK?

2. . Kakue nNpoayKTbl rOpeHns 0ANHAKOBbI Y CUPTOBKM M CBeYmn? 7 . 3aAaHne AN NoAroTOBKM K
TUA, BMP

Mpu HarpeBaHWK TBEPAbIX BelLecTs B NpobupKe Heobxoanumo: 1.83aTb NPOBGMPKY B PyKM U Harpesatb Ty
YacTb, r4e NeXNT BELLLEeCTBO; 2.3aKpenuTb NPOBUPKY B LUTATMBE M HAarpeBaTb Ty YacTb, I4e JIEXKNT Belle-
CTBO;

(}

3.83ATb NPOBUPKY B PYKW, NPOrpeTb BCIO MPOBMPKY, a 3aTeM Ty 4YacTb, rae ne-
KUT BELLEeCTBO; 4.3aKpenuTb NPobUPKY B LUTAaTUBE, MPOTPETb BCHO NPOBUPKY, a 3aTEM Ty YaCTb, F4e NEXUT
BellecTso . (MpaBunbHbIN OoTBET: 4 .)

8.3agaHve ans pasBUTUSA GYHKUMOHANBHOMN rPaMOTHOCTH

B KHure Maitkna ®apagen «McTopma cBeYn» aBTOP OMMUCLIBAET OMbIT, KOTOPbIV OH AEMOHCTPMPOBAN Ha
CBOMX NEKUMAX. B n1amsa cBeum oH NnomeLan U30rHyTYIO CTEKNAHHYI TPYBKy. OauH KoHel, Tpy6KM onyc-
KancA HeAaneKko oT GUTUAA, BTOPOI BbIBOAMCA HAa HECKO/IbKO CAaHTUMETPOB OT NAaMeHU. Yepes HeKo-
TOpOoe Bpems K KOHLY TPYOKM NOAHOCUAN ropALLYyto Ny4MHY. MOoSBASAOCH N1ams, KOTOpOe CYLLECTBOBA/IO
OTAEe/bHO OT NAaMeHM cBeUYn. Kak MOXKHO 06bACHUTb 3TO ABAEHUE?

OTBeT: B 3TOW YaCTM NNaMeHN NPOUCXOAMUT UcnapeHne napadumHa. Mapbl NapadrHa Ha BO3ayxe, Npu
NOAMKMTaHUK, 3aropatoTcA.

Pwuc. 2. OnbIT ¢ n1ameHem cBeYun

TOUKA \'pocm .
\ JDemoHcTpauMoHHbIN 3kcnepumeHT Ne 1. «BbidesieHue u no2aowjeHue menaa —

NMPU3HAK xumuyeckoli peakyuu»

TeopeTnyeckas YacTb. PaboTa NpoBogUTCA NPU U3ydyeHUn Tembl «MPU3HAKM XMMUYECKUX peakuuiny. Bol-
AeneHuve u




NorioLLeHMe TENNOTbI, U3BMEHEHME OKPACKU PacTBOPOB W/IN BELLLECTB, BblAeseHMe rasa ABAATCA OC-
HOBHbIMM NPU3HAKAMMN XUMUYECKUX PeaKkLM. TaKkkKe MMeeT CMbICA MOBTOPUTb paboTy Npu BBEAEHUN
NOHATUA «TenoBoM 3PPEKT peakunmy .

MpakTnyeckas Yactb. Lenb p360TbI2 npoAeMOHCTPUPOBATb BblaeneHmne n nornoweHne tenaa npu Xxmumm-
Yeckux peakumax. CeaAsaTb NOKA3aHMA AaTYMKA TeMNepaTypbl C 0CA3aTE/IbHbIMM OLLYLLEHNAMM.

lNepeyeHb damuuKos yugposol nabopamopuu: AaT4MK TeMmnepaTypbl NAaTUHOBbIMN.

JononHumensHoe o6opydosaHue: ABa XMMMUYECKUX cTakaHa (50 mA), npombliBasiKa ¢ AUCTUNNIUPOBAH-
HOM BOZOM, CTaKaH ANA C/iMBa OTPabOTaHHbIX PacCTBOPOB.

Mamepuasnel u peakmuagsl: aNtOMUHMUEBAA MPOBOJIOKA UM FPaHybl, 20%-HbIM PacTBOP rMAPOKCUAA Ha-
TpuAa NaOH, 10%-HbI pactBop yKcycHon kucnotbl CH3COOH, rugpokapboHat HaTpua NaHCO3 .

TexHuKa 6e3onacHocmu: 1 .PaboTtaTtb B oukax. 2.TpebyeTtca cobntogeHne mep 6esonacHocTv npu pabore
C F’MAPOKCUAOM HaTPUA U HarpeBaTeNbHbIMKU Npnbopamm.

UHCcmpyKyusA K 8binosHeHuto: 1.B xMmnyeckuin ctakaH Hanelte pacteop wenoum NaOH. M3amepbTe ero
Temnepatypy. [lomectute rpaHybl NN NPOBONOKY aIFOMUHNA TaK, YTODObI HAZ HUMK OCTaBaCA C/IOM
XKUAKOCTU. Korga HauHETCA peaKkuma, 06paTnte BHUMAHWE LLKOJIbHUKOB Ha BblAefieHMe ra3a 1 yBeanye-
Hue TemnepaTypsbl. enaTenbHo (ecnn peakumns MGET He cAUIWKoMm BypHO) NPOITM NO Kaaccy U AaTb
LUKONIbHMKaM MOTporaTb CTakaH, YTobbl ybeanTbca, YTo ero cogeprkumoe pasorpenocb. OTMeTbTe MaK-
CMManbHYO TeMnepaTypy pacTBopa. MonyyeHHbl pe3ynbTaT 3aHecuTe B Tabaumuy .

o o V) ?
2.MpomoinTe gaTymk TemnepaTypbl BOAOW. B cTakaH HanenTe yKCyCHYHO KUCIOTY Ha 1/3 no BbicoTe.
M3mepbTe eé TemnepaTypy.

He601bWMMM NOPLUUAMM HaCbINbTE rTMAPOKAapP6OHAT HAaTPUA, NOMELUMBAR AaTYMKOM TemnepaTypsbl. 06-
paTuTe BHUMaHUE LWKOJbHWKOB Ha BblAe/IeHNE rasa - NPU3HaK XMMUYECKoW peakumu. MocMmoTpuTe, Kak

n3meHseTca Temnepatypa. OTMeTbTe MMHUMAa/bHYIO TeMMNepaTypy pacTeopa.

Mony4YeHHbIN pe3ynbTaT yYeHUKM 3aHOCAT B Tabauuy. PesynbTaTbl usmepeHuii /HabnogeHni

Pearnpytowue BeLLecTsa HauyanbHasa TemnepaTypa pacTBo- MaKcumanbHasa/MUHUMaAbHaA
pa TemnepaTtypa pacteopa

PaCTBOP wenoym 1 a/IlOMUHNIM

PacTBOp YKCYCHOM KMCNOTbI U cOAa

Bbig0o0bi: YKa3aTb NPU3HaKM XMMUYECKUX peaKkLuii.
KoHmposbHble 8onpocsi:

1. .MpuBeanTe Npumepbl peakymii, NPOTEKAIOLWMX C BblAENEHUEM TENNOTbI.

2. .[0ns nonyyeHua HeraweéHom N3BecTM Mes NPOKaNBaKOT NpuY BbICOKOM TemnepaType. K Kakomy
TMMNY MOXHO OTHECTM 3Ty peakumto? 3.3agaHue ana noarotosku K FTMA, BIMNP: TonbKo xumnye-
CKUWe ABNEHUA NepeYncsieHol B rpynne:



1.fopeHwue cBeun, BbiNnadeHue A0XKAEBbIX Kaneb, KuneHue Bogbl 2.CKkMcaHme A6/104HOro COKa, CKMca-
HWe MOJIOKa, pacTBopeHMe mesna B yKcyce 3.TaaHue cHera, NaaBaeHne CBUHLA, NPOTyXaHMe KYPUHOro
Aua 4.06pa3oBaHMe TYMaHa, ropeHne BeHrasbCKoM CBeYn, ropeHne NPMpPoAHOro rasa

TOUKA \'pocm .
\ .[JeMOHCTpaLNOHHbII 3KcnepumeHT Ne 2. «Pa3noxceHue 800bl 31eKMpPUYECKUM

MOKom»

TeopeTnyeckasa YacTb. I'Iepe,u, Ha4a/iom paﬁDTbI cnenyet 06CY,£I,VITb CO WKOJIbHUKaMM BOMPOC: MPOCTbIM
WKW CNOXHbIM BeLWeCcTBOM ABAAETCA BOAA. locne BblABUMKEHMA YHALLMMMCA PA3/IUYHBIX TMNOTE3 yum-
TENb NPOCUT NPEaNOHKUTb BAPUAHTbI UX 3KCI'IepMMeHTaJ'IbHOI7I NPOBEPKU.

OO6bIYHO AAHHbIN ONbIT pEKOMEHAYIOT NPoBOAUTL B Npnbope NodmaHa, ycTpoMCTBO KOTOPOro ABAAETCA
[OCTAaTOUYHO CNOKHbIM 151 BOCbMUKNACCHUKOB. YA06Hee ero nposoAnTb B Npubope AN1A ONbITOB C 3/1eK-
TPUYECKMM TOKOM, MCNONb3YA B KauecTBe 31eKTpoanta 10%-Hbl pacTBOp rMAPOKCMAA HATPUA U CTaNb-
Hble (Nyyle HMKeneBble) a1eKTpoabl. Bo n3berkaHne BCneHMBaHMA pacTBoOpa Npy A4eMOHCTPaLUM K
3NeKTPoNnUTy cneayet fo6aBuTb 3TUAOBLIN cNUpPT (Ha 4 06bEMma pacTBopa anekTpoaunTa 1 06bém 95%-
HOro pacTBopa cnmpTa) .

MpaKTMyeckan YacTb. Llesib paboTbl: chopmmpoBaTb NPEACTaBAEHUA Y yYaLLMXCA 06 aHan3e C0MKHbIX
BELLECTB U U3MEHEHMM MOJIEKY/ CIOXKHbIX BELLECTB B XO4E XUMNYECKMX PeaKLUi.

JononHumensHoe obopydosaHue: Npubop ANA ONbITOB C 3NEKTPUYECKMM TOKOM; MCTOYHMK NOCTOSHHO-
ro TOKa: NPOBUPKM - 2 WT., NPOHYMEPOBAHHbIE; IYYMHKA; CMMPTOBKA; NPOBKM — 2 WIT, NUHLET .

Mamepuansl u peakmugbl: CIUPT 3TUA0BbIN, 10%-Hbl PacTBOP LLEA0UMN.

TexHuka 6e3onacHocmu: PaboTaTb B ouKax. TpebytoTca cneumanbHble mepbl 6esonacHocTu npu pabote
C r’MAPOKCUAOM HaTpuA .

UHCMPpPYKYUA K 8bInosaHeHuro: 1.3anoHUTe 3NEKTPONNTUYECKYIO BAHHY U A@MOHCTPALMOHHbIE Npobup-
KW pacTBOPOM 3/1EKTPO/IMTa 3apaHee, A0 ypoKa. 2.MpoaemoHCcTpupyiTe npnbop yyawmmes, 06bACHUTe
€ro YCTPOMICTBO U BKAKOUMTE NOCTOAHHbIN 3/1€KTPUYECKUIA TOK.

1. HabnopaaeTtca BblAe/ieHMe ra3oB Ha 3/1ieKTpoaax npubopa. ObpaTuTe BHUMaHME yYallMXca Ha To,
YTO OAMH M3 ra3oB BblAENAETCA MHTEHCUBHEN M 3aHMMaET B ABa pa3a 60bLumMii 06BEM MO cpas-
HEHWIO CO BTOPbIM ra3om.

2. 06cyaute HabaogaeMble NPU3HAKU XMMUYECKOW peakunn, caenamnte npeanosioKeHusa o Tom, B
KaKuMX NpobupKax HaxoAATCA KNCOpOA U BOAOPOA. DNEKTPOAN3 NpeKpaTmTe, Koraa B npobup-
Kax HabepéTca okono 6 ma Bogopoaa 1 3 M1 KUC/I0POAa .

3. OO6paTute BHUMAHKUE Ha pa3/inyHble 06bEMbl COBPaHHbIX ra3oB. [PobUpPKU NAOTHO 3aKpoiTe
npobKamu noa cnoem sneKkTpoanTa. Taetowen 1y4nHom onpeaennte Haamune KUCIopoaa B
NpPobuMpKe, ropaLLEN NYYNMHOM NOZOKIUTE BOAOPOA. [peanoxuTe yyalummea 3aHeCTn pesyibta-
Tbl HabAOAEHMI B Tabaumuy. PesynbTaTbl HabAo4eHW

Homep npobupku Ob6bém rasa HasBaHue rasa

1




Bbigo0dbl: OTpa3unTb, YTO NPOUCXOAUT C MOSIEKYNAMM CNOMXKHbIX BELLLECTB B XO4E XMMUUYECKON peakLmu.
KoHmposneHsie sonpocer: 1.M0OXHO v N0 BHELWHEMY BUAY OT/IMYUTb a3 BOAOPOA OT rasa kucaopoga? 2
.Kakune yactmupl coxpaHAOTCA B X04e NPOTEKaHMA PeaKL MM Pa30oKeHMA BOAbI, @ KaKMe paspyLlatoTca?
3 .KaK poKa3aTb, 4TO B COCTaBe caxapa cogepKaTca aTombl yriepoaa?

4 .3apaHue ana noarotosku K FTMA, BIP. Mpu cobupaHnmn razos UCNonb3yoT Npubopsbl, NpeacTaB/leHHble
Ha pucyHKe. C NOMOLLbLO, KaKMX U3 YKa3aHHbIX NPUH0POB MOXKHO cobupaTb Bogopoa? Ob60ocHyMTe CBOM
OTBET, UCXO4A U3 CBOMCTB AaHHOrO rasa.

Puc. 7. Npubopbl ana cobupaHma rasos

(A) (B) (B)

TOUKA !'POCTA

JleMOHCTpaLMOHHbIN 3KkcnepumeHT Ne 3. «3aKOH CoXpaHeHWA MacChbl BELLLECTB»

TeopeTnyeckasa YacTb. |_|pl/l n3y4yeHunun AaHHOVI TEMbI u,enecooﬁpasHo Cco34aTb I'IpOﬁJ'IEMHYI-O CnTyauuto,
AnAa paspeweHna

KOTOPOW yyaLliMecs BblABUratoT rmnoTessl, Tpebytowme aKkcnepMmeHTabHOM NpoBepKu. Mpu obeyxae-
HUW NPeAOMKEHHbIX BAPMAHTOB NPOBEPKM BblABUHYTLIX TMNOTE3 BOCbMMUK/IACCHUKM NpeanaratoT pas-
NIMYHbIE BapUaHTbl KOHCTPYKLMM NPpMBOPOB, T.€. NPOABASAIOT TBOPUYECKYIO aKTUBHOCTb, B XO4€e KOTOPOit
NPOMCXOAUT NepeocMbic/ieHre NpruobpeTaemblx 3HaHU.

Ha ypokKe yyalumeca ysHatoT o pabotax M. B. JlomoHocoBa 1 A. JlaByasbe, NOCBALLEHHbIX OTKPbLITUIO 3a-
KOHA COXpaHeHMA Macchl BelecTs, GOPMYINPYIOT 3aKOH, NPUXOSAT K BbIBOAY, YTO Macca BELLECTB B XO-
[O€ peakLMmM JOKHA 0CTaBaTbCs NOCTOAHHON. [oOMBLUMCL MOHMMAHWA AAaHHOMO Te3uca, yunTens ae-
MOHCTPUPYET IKCMEePUMEHT .

MNpakTnyeckasa Yactb. Llenb pa6OTbIZ IKCNepMMeHTa/ZIbHO A0Ka3aTb 3aKOH COXpPaHeHUNA MaCCbl BELLECTB .

JononHumensHoe 060pydosaHue: BECbl TEXHOXUMUYECKMUE MU SNIEKTPOHHbIE; CBEYa; KoNba NA0CKo-
AOHHaA 250 mn; NoXKKa ANS CKUFaHUSA BELLECTB.

Mamepuanbl u peakmussl: cBeYa.
TexHUKa 6e30nacHoCMu: BbINONHATb TPE6OBaHMﬂ npu paﬁoTe C OTKPbITbIM N1aMeHEM.

MHcmpquu,q K 8bInosHeHuro: Ha PbIYa*XHbIX NN SNTEKTPOHHbLIX BECAaX YPaBHOBELWUMBAETCA CBEYa, a 3aTEM
YUYUTEND 3aXKUTraeT eé. Yyawmeca Ha61'll-0ﬂ,alOT, YTO B TeyeHue ~1 MUH pPaBHOBECKE BECOB HAPYLIAETCA,



YallKa C ropsliei cBevoi NogHNMMaeTca BBepPX. YUallmmca 3a4at0Tca BONpockl: «Kak MOXKHO 06BbACHUTL
Habaogaemblit GakT? Kak 3TOT $aKT cornacyeTcs C 3aKOHOM COXPaHeHUs Macchl Belects?» Obcyxae-
HWMe AaHHbIX BOMPOCOB NPUBOAUT YYALLMXCA K MbIC/IY O TOM, YTO SKCMEPUMEHT NPOBEeAEH HEKOPPEKTHO,
cneayeT U3SMEHUTb KOHCTPYKLMIO Npubopa.

Yyutenb 3apaHee A0MKeH NOAroToBUTb KOBY A0CTaTOUYHO 60/1bLLOro 06bEMa C XOPOLLO NOAOTHaHHOM
nNpo6KoW, B KOTOPYIO BCTaB/EHa JIOXeUKa.

B noskeuke 3akpenaseTcsa ceeya. Becb npmubop B cbope 3apaHee ypas-
HOBeLIMBaeTCcA Ha Becax (puc. 8) . Koraa yyawmecs NnpMxoanaT K BbIBOAY, YTO ONbIT cieayeT NpoBOAUTb B
3aKpbITOM Npubope, yunTeb JOCTAET BECHI C KOO, 3aXKNraeT cBeYy, 3aKPenEHHYIO B IOXKEUYKe, BHO-
CUT B KONBY M NNIOTHO 3aKpbiBaeT. Yyallmecs BUAAT, YTO PaBHOBECKE BECOB HE HAPYLLAETCA B XO4e BCEro
3KCMEepUMEHTa .

Puc. 8. Npubop Ana AeMOoHCTPaLUM 3aKOHa COXPaHeHMA MacChl BeLLecTs

BbiBoAb!:

B BbIBOAAX H606X0,£I,VIMO OTPa3nTb TE3NUC, HTO MacCCa BeELWLECTB NPN NPOTEKaHUN XMMMUYECKON peakum1un
COXpaHAaeTCcA .

KoHmposbHble 8onpocyi:
3agaHus gna pasBuTUA GYHKLUMOHANIbHOM rPamoTHOCTH

1. Mpw ropeHnn apos ocTaéTtca 301a. Macca 30/1bl MeHbLLEe MacCbl B3ATbIX AN1A CHUraHUA ApoB. Kak
MOXHO 0ObACHUTb 3TOT aKT?

2. [nA npurotoBneHUA MACHOro 6ynbOHa NoBap B3AA KyCOK MAca maccoit 1 Kr . Mocne BapKu KycoK
msca ctan BecuTb 800 r . Noyemy macca M3meHMNacb?

TOUYKA \!pocm

JleMoHCTpaLUmMoHHbI akcnepumeHT Ne 4. «OnpeaeneHune coctaBa Bo3ayxa»

TeopeTnyeckasn Yactb. MNepes NnpoBeAeHMEM SKCNEPUMEHTA YHaLLMMCA HEOBX0ANMO 0O BACHUTD YCTPOIA-
CTBO NpMbOopa, 4To O3HayvaloT AeneHns. Takke Heobxoanmo ybeantbcs, 4To NpPobKa npmubopa repme-




TUYHO 3aKpbiBaeT cocya. MpakTuyeckasn YacTb. Llenb paboTbl: IKCNEPUMEHTaNbHO onpeaenTb 06bEM-

HYHO A0/110 KUC/10poda B BO3ayXe .

HonoaHumensHoe o6opydosaHue: I'Ipl/l60p Aana onpegeneHnAa coCrtaBa Bo3ayxa, WTAaTuB, CMMPTOBKa,

CTEKNAHHAA Nas1o4Ka, Ny4YnHa, CTakaH C BO,D,OVL

Mamepuansl u peakmussl: KpacHbln docdop.

TexHuka 6e3onacHocmu: C 0OCTOPOXKHOCTbIO 06paLLaThea ¢ ropawmm pocdopom.

UHCMpPYKUUA K 8bIMOAHEHUIO:

1.KpuctannmsaTop HanonoBUHY 3ano/iHUTe BoAoW. Ha noBepxHOCTb BoAbl NomecTuTe dpapdoposyto

yawky ¢ 1—1,5 r cyxoro KpacHoro pocdopa. 2.06patnte BHMMaHWe Ha HeobxoaMmoe ycioBme IKcne-
pPUMEHTa — BNaKHbI pochop Mcnosib3oBaTb Heb3s! Pocdopa foKHO ObITb B3ATO HonbLe, YemM Tpe-
byeTcA Ana CBA3bIBAHUA BCErO KUCI0POAA, HAaXOAALWErocs B COCyAe.

OTKpoiTe NpobKy Npnbopa M NOMECTUTE KOIOKON B KPUCTaNAN3aTOp C BOAOM. MNorpysunTe Koso-
KO/ B BOAY HACTOJ/IbKO, YTOObI ypOBEHb BOAbLI COBMAaLaN C HUXKHUM AeneHnem Konokona. Mpu
STOM HUMKHUW KPai KONOKONA He JO/MKEH JOXOAMUTb A0 AHA KpUCTanamsaTopa . Jaa storo Kono-
KO/ 3aKpenuTe B LUTATUBE MAM MOMECTUTE HA AHO KPUCTANAN3ATOPA ABE CTEKNAHHbLIE MANIOUKM .
CUNbHO pa3orpeB KOHeL, CTEKIAHHOM NasoyKkK, ONycTuTe eé B KOJIOKON 1 noaoxrute ¢pocoop.
Kak TonbKo pocdop 3aropencs, 6bICTPO U3BAEKUTE NASIOUKY U 3aKPOMTE KOMOKOA Npobkoi. Ko-
JIOKOJ1 3aM0JIHAETCA ryCTbiM 6enbiM AbIMOM, COCTOALMM M3 YacTUYeK GocPopHOro aHrMapmaa.
Mpw ropeHnn pochopa 06bEM BO3ayXa BHYTPM KONOKOIa BHaYane OT HarpeBaHUs HEMHOTO
YBE/IMYMBAETCSA, @ YPOBEHb BOAbI B KOJIOKO/IE NOHMMKaeTcA . 1o mepe pacxoLoBaHUA KMcaopoaa
nnaama nocTteneHHo racHeT. benbiit dochopHbI aHrMapuMA pacTBopseTca B Boae . Cocya oxnax-
OAeTcs, ras B KOJI0KO/1e NOCTENEHHO yMeHbluaeTcs B 06bEme . YpoBeHb BOAbI B KOJIOKOAE NO-
BbllWaeTcs . B Kpuctannusatop gonelite BoAbl B TaKOM 06beme, YToObl BHYTPU U CHAPYKM KOJO-
KO/1a YPOBHM Obl/IN OAMHAKOBbI M COBNAAAN CO BTOPbIM Ae/leHNeM KOJIoKoAa.

6 . OTKpoKTe NpUbop 1 NPM NOMOLLM FopALLEN NYYMHbI ybeanuTecb B TOM, YTO OCTaBLUMINCA B KOJIOKO/1e
ras He NoAAepPKMBAET ropeHnsn. Pe3ynbTaTbl HABAOAEHWUI

Yucno geneHunii B npubope, 3ano/IHEeHHbIX
BO34YXOM (40 NpoBeAeHus peakuun)

Yucno geneHnin B npubope, 3anosHEH-
HbIX razamu (nocsie NpoBeAeHUn peak-

Lmn)

KakoWm ras npopearup

BbiBoAap!:

B BbIBOAAX YKa3aTb coAeprKaHue Kucaopoaa B Bosayxe (B %).

KoHTponbHble Bonpocskl: 1.Kakow ras pacxogyetca npu cxkuraHum pocdopa B Bosayxe? 2.Kakoh 06bEM
Kucnopoza B Bo3ayxe? CKO/IbKO 3TO COCTaBAAET B NpoueHTax? 3.Movyemy gnsa nposeseHMA SKCNEPUMEH-

Ta 6epyT M3bbITOK pocdopa?

4.KaKoii ras ocTa/ica B KOJIOKoe nocne cropaHma ¢ocdopa? 5.3agaHuna gnsa noarotosku K N'MA, BMP

YKaxuTe, B KaKyo rpynny BXo4AT BeLWECTBa, 3arpA3HAOWMNE BO3AYyX:

1. BoAAHOM Nap, YINEKUCNbIN ras; 2.cepHUCTbIN ra3, OKCUAbl a30Ta; 3.KMCA0POa, a30T; 4.reni, Ku-

cnopoga,



TOUKA \!pocm






