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IHosicHuTEILHAA 3aIIUCKA

PaGouass mnporpaMMa 1O XHMHM Ha YPOBHE OCHOBHOro oOwIero oOpa3oBaHUs
COCTaBJI€Ha HAa OCHOBE IIOJIO)KEHUH W TpeOOBaHMH K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOM MpOrpamMMbl, IpeAcTaBlIeHHbIX B denepaqbHOM TOCyJapCTBEHHOM
00pa3oBaTEIbHOM CTaHJIAPTE OCHOBHOTO OOLIET0 OO0pa3oBaHMs, YTBEPKIEHHOTO IMPHKA30M
MunucrepctBa obOpa3oBanus U Hayku PD Ne 287 or 31.05.2021, c¢ yuerom IIpumepHoit
IIPOrpaMMbl BOCIIUTaHUS,0CHOBHON 00pa3oBaTenbHoi nporpammsl MBOY COILII c.bummmiruno
OCHOBHOT0 0011ero oOpa3oBaHus, MOJIOKEHUS 0 pabouell mporpaMMe ydyeOHOro mpeaMera
MBOY COII c.bummruHo M OpHUEHTUpOBaHA Ha pealu3aliio B IEHTpe 00pa3oBaHUS
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKON HampaBieHHOCTEN «Touka pocTa», CO31aHHOTO Ha
6aze MBOY COIIl c.bummruHo ¢ meiabio pa3BUTUS Y 00y4YaromUXCsl €CTeCTBEHHOHAYYHOM,
MaTeMaTH4eCcKOM, HH(POPMALMOHHON TPaMOTHOCTH, (HOPMUPOBAHHMS KPUTHUECKOTO MU
KpEaTUBHOTO  MBIIIJICHUS,, COBEPILICHCTBOBAHMSI  HAaBBIKOB  €CTECTBEHHOHAyYHOW U
TEXHOJIOTUYECKON HampaBIeHHOCTH, a TakKXe JUIsl IMPaKTUYecKOH OTpaboTKH y4yeOHOro
Marepuaa 1no yueOHbIM npeameram «Dusnkayn,« Xumus», «buonorus, « TexHomorus.

Ha 6aze nentpa «Touka pocrta» oOecmeunBaercs peajau3alus 00pa3oBaTEIbHBIX
MPOrpaMM €CTECTBEHHOHAYYHON W TEXHOJOTMYECKOM HaIlpaBJIIEHHOCTEW, pa3paboTaHHBIX B
COOTBETCTBHHM C TpeOOBaHUSAMM 3aKOHOZATENbCTBA B cdepe 0o0pa3oBaHUs M C YYETOM
pexkomennanuii denepanbHOroO omeparopa yueOHOTO npeamera «Xumus». OOpa3zoBareabHas
[IporpaMMa IO3BOJIAET WHTETPUPOBATh pPEATU3YEMBIE 3]1€Ch MOIXOIbl, CTPYKTYypy H
coJiepKaHUE TPU OpTraHW3allid OOydeHHMs XUMUU B 8—9 Kilaccax, BBICTPOCHHOM Ha 0ase
mo00ro M3 JAOCTYNHBIX y4yeOHO-MeToauueckux KomiuiekcoB (YMK). Hcnonb3oBanue
0o0opyI0BaHUs LIEHTpa

«Touka pPoOcCTa» MO3BOJIACT CO3/JaTh YCIIOBUS:
e JUJId paClIUPCHUA COACPKAHUSA INKOJIBbHOTO XUMHUYCCKOI'O O6pa3OBaHI/IH;

e JUIS TOBBIIMICHHS TTO3HABATEILHON aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBCHHOHAYYHOM
oOJacrtu;

e JUIS Pa3BUTHS JIMYHOCTH peOCHKA B IMpoIlecce OOYYEHHUS] XUMHHU, €ro CIocOOHOCTEH,
CbOpMI/IpOBaHI/Iﬂ n YAOBJICTBOPCHUA COIIUAJIBHO 3HAYNUMBIX HUHTEPECOB n
MOTpeOHOCTEH;

sl paboThl C ONAPEHHBIMH INKOJbHUKAMH, OPTaHM3AllMUd WX Pa3BUTHS B Pa3IUYHBIX
obacTsx 00pa3oBaTeNbHON, TBOPUYECKON JAEATEIBHOCTH.

[Tpumensiss tudpoBble TabOpaTOpUud HAa ypoKaxX XHMHUHU, Y4YalIUecs CMOTYT BBHITIOJHUTH
MHOECTBO JIa0OPAaTOPHBIX PabOT M IKCIIEPUMEHTOB TI0 MIPOTpaMMe OCHOBHOM IITKOJIBI.

Hopmarusnas 6a3a
1. ®enepanbubiii 3akoH oT 29 .12 .2012 Ne 273-03 (pexn . ot 31 .07 .2020) «O6 obpazoBaHuH
B Poccuiickoit deneparnum» (¢ u3m. u omn., Beryn . B cuity ¢ 01.09.2020) .

2.Ilacnopt HamuoHanbHOrO mpoekTa «OOpa3oBaHue» (yTB. npesuauymoM CoBeTa ImpH
[Ipesunente PO no crparernyeckoMy pa3BUTHIO M HALMOHAIBHBIM NPOEKTaM, IMPOTOKOJ OT
24 .12 .2018.)

3. TocymapctBennass  mporpamma Poccuiickoii ®Denepanmn «Pa3Butne o00pa3oBaHU
(yrBepkaeHa nocranonneHueM IIpaBurenscrBa PO ot 26 .12.2017 Ne 1642 (pen . ot 22 .02 .
2021) «O06 yTBepkIeHUH TOCYyAapCTBEHHOU TTporpammbl Poccuiickoit denepanun «Pazputne
o0pa3oBaHWUsI».

4. ITpoeccuonanbuelii cranaapt «llegaror (memarorndeckas A€ATENbHOCTD B JIOIIKOJIBHOM,
Ha4yaJbHOM OO0IlleM, OCHOBHOM 001eM, cpeaHeM obmeM oOpa3oBaHHM), (BOCIUTATENb,



yuutenb)» (pea. ot 16.06.2019 r.) (Ilpukaz MunucTepcTBa Tpyla U COLMANBHON 3amuTsl PO
oT 18 oktsa6pst 2013r . Ne 544H, ¢ u3MeHeHUsIMHU, BHECEHHBIMU MpHKa3oM MuHHCTEpCTBa
Tpyaa u corBamuThl PO ot 25 nexabpst 2014 r. Ne 11151 u ot 5 aBrycta 2016 r . Ne 422n).

5.IIpodeccuonanbubiii  ctanaapt «llemaror MOMONHUTETHLHOTO OOpa30BaHUS JETEH |
B3pocibix» (IIpukaz MunucrepcTBa Tpyzna u conuanbHoi 3aumTel PO ot 5 mag 2018 r. Ne
298u «O06 yrBepxkaeHnn mpodeccuoHanbHOrO cTaHaapra «llegaror MOMOTHUTENHHOTO
o0Opa3oBaHwsI IeTEH U B3POCIBIXY).

6.QenepaibHbIil  TOCYAApCTBEHHBIH 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOI'O OOILEro

oOpazoBanwus (YTBEpkAEH MprKa3oM MuHHCTEpCcTBa 00pa3zoBanus u Hayku P ot 17 nexadps
2010 . Ne 1897)

7.Meroandyeckue — pEeKOMEHJAIMM O  CO3JaHMI0 M (DYHKIMOHUPOBaHHMIO B
00111€00pa30BaTENFHBIX OPTaHU3ALUAX, PACIOIOKEHHBIX B CEJIBCKOM MECTHOCTH M MaJbIX
ropojax, [EHTPOB 00pa30BaHUS €CTECTBEHHOHAYYHON U TEXHOJOTHYECKOM HampaBIeHHOCTEH
(«Touka pocta») (yTBepXka€HbI pacnopsbkeHMeM MuHucrepcTBa npocenieHus: Poccuiickoit
®enepanuu ot 12 ssuBaps 2021 . Ne P-6)

Kpatkoe ommcanume mnoaxol0B K CTPYKTYPHPOBAHHMIO MaTepHaioB B 00pa30BaTeIbHOM
nporpamme (OIT) mpencTaBiaeHb CIEAYIONINE PA3ACIIbI:
1. MeTonapl U3y4eHHUsI BEUIECTB U XMMHUYECKUX SIBJICHUH. DKCIEPUMEHTAIbHBIE OCHOBBI
XHUMMH.

2. IlepBoHauanbHble xuMuueckue ToHATUS . 3 . PactBophl. 4.OCHOBHBIE KIIACCHI
HEOpraHuyeckux coeauHeHu. 5. Teopust ANEKTPOIUTHUECKON Aucconmanuu. O.
XUMHYECKHE peakiuu. 7. XUMHUYECKUE DIEMEHTHI (CBONCTBA METAJIIOB, HEMETAIIJIOB U
WX COCTUHEHUM ).

B 0oCHOBY BBIIENEHHS TaKUX Pa3[eOB 3aJI0KEH XUMHUUYECKUM DKCIEPUMEHT, TPaJAULIMOHHAS
cucreMa n3ydeHus XumMuu. OCHOBHOM (popMoit yueOHOM AeSITeTbHOCTH SBISETCS XUMUYECKHM
HKCIEPUMEHT, IPOBOJUMBIN B BUJE JIAOOPATOPHBIX, MPAKTUYECKUX PabOT M JIEMOHCTPALHA.
JIEeMOHCTPAallMOHHBIN JKCHEPUMEHT IIPOBOJAWUTCA B TOM Clly4ae, €CIM OH ONaceH JuIs
BBIMIOJIHEHUS] YYalIUMUCS WJIM UMEIOIIMACS TpuOOp TMpeacTaBIeH B €IUHCTBEHHOM
JK3EMILLIPE.

Jlig nu3ydenus npeaMera «XUMHsS» Ha 3Tale OCHOBHOrO o01iero oopa3zoBanus orsoaurcs 140
gacoB: 8 kimacc - 70 4dacoB; 9 kmacc —70 vacoB. /lamHas oOpa3zoBaTenbHas Iporpamma
o0ecrieurnBaeT yCBOCHUE YYANTUMUCS BAKHEUIITNX XUMHYECKUX 3aKOHOB, TCOPUN U MOHSITHIA,
dbopMupyeT NpeCTaBICHUE O POITU XUMUU B OKPYKAIOIIIEM MUPE U )KU3HHU YeIOBeKa.

IIpu 3TOM OCHOBHOE BHMMAHHE YJEISAETCS CYIIHOCTH XMMHMUYECKUX PEaKIMi U METoJaM HX
OCYILIECTBJICHHUS.

OIHUM U3 OCHOBHBIX MPUHIIMIIOB MOCTPOCHUS MPOTrPaMMBbl SIBJISIETCS TPUHIUIT JOCTYITHOCTH.
DKCnepyUMeHTAIbHbIE JaHHBIE, MOJTYYEHHbIE YUAIIMMHCS MPU BHITOJIHEHUH KOJIWYECTBEHHBIX
ONBITOB,  MO3BOJSIIOT  Y4YallMUMCSl ~ CaMOCTOSITENIbHO  JielaTh  BBIBOJIBI,  BBISIBIIATH
3aKOHOMEpHOCTH. lloaxoapl, 3all0KEHHBIE B COAEpKAHUE NPOrpaMMbl Kypca, CO3Jar0T
HEOOXOAMMBIC YCJIOBHS IS CHCTEMHOTO YCBOCHHUS YYalIUMHCS OCHOB HAyKH, IS
o0ecrieueHrs pPa3BHBAIOIIETO M BOCIHUTHIBAIOIIETO BO3ACUCTBUS OOYYCHHMS HA IJHUYHOCTH
yuamerocsi. ®dopmupyemble 3HAHHS JOHKHBI CTaTh OCHOBOW CHCTEMBl YyOEKIEeHUU
IIKOJIbHUKA, LICHTPAJIBHBIM SIIPOM €TI0 HAYYHOTO MUPOBO33PEHUS.

Onucanue MarepualbHO-TeXHH4YeCKO# 0a3bl neHTpa «Touka pocray,
HCIO0/Ib3YEeMOro /ISl peajin3aluu
o0pa3oBaTe/IbHBIX IPOIPAMM B PAMKAaX NPENoAaBAHUS XUMUH



Hugposeaa (komnvromepnasn) naéopamopus (LlJI), nporpaMMHO-aInapaTHeI KOMILIEKC,
JATYUKOBAsl CUCTEMa — KOMILIEKT Y4eOHOTro 000py10BaHUs, BKIIOUAIOIIUN U3MEPUTEIbHBIN
010K, uHTep(delic KOTOPOTO MO3BONISIET 00ECTIEUYNBATE CBSI3b C MEPCOHATBHBIM KOMITBIOTEPOM,
1 Ha0Op JaTUYMKOB, PETUCTPUPYIOLIUX 3HAUCHUS PA3IUYHBIX (PU3NUECKUX BETUUHH.

Hamyuk memnepamypsvt na1amuHo6slili — TPOCTOM M HAJAEKHBIM TaTUMK, IPEAHA3HAYEH IS
U3MEpEeHUsl TeMIepaTypbl B BOAHBIX PacTBOpax M B Ta30oBbIX cpenax. Mmeer paznuuHbIit
nuana3oH usmepeHuit ot —40 1o +180 °C. TexHuueckue XxapakTepUCTUKU JJaTYMKa yKa3aHbl B
MHCTPYKLIMU O SKCIUTyaTal1H.

Jamyuk memnepamypsl mepmonapHulil IpeIHA3HAYCH 11 U3MEpeHus Temreparyp 10 900
°C. Mcnonp3yeTcst Ipy BBITIOJIHEHUU PaboT, CBSA3aHHBIX ¢ U3MEPEHUEM TEeMIIEpaTyp IIaMeHH,
TJIABJICHUS Y PA3JIOAKEHUS BEILIECTB.

Jamuux onmuueckou naomuocmu (Konopumemp) — TpPEAHA3HAYEH I U3MEPEHUs
ONTUYECKOM MJIOTHOCTH OKpAlIE€HHbIX pacTBOPOB. Mcrmonb3yercs NpU H3Yy4YEHUHM TeM
«PactBOpBI», «CKOPOCTH XUMHUUECKUX PEAKLINN», ONPEACTICHUN KOHLIEHTPALUN OKPALIEHHBIX
HOHOB.

Jamuyux pH npenHa3HaueH JUIsi U3MEpeHHs] BoAopoAHoro mokaszatens (pH) BoaHbIx
PacTBOPOB B pa3IMYHBIX UCCIIEAOBAHUIX OOBEKTOB OKPYXKAIOIIEH Cpe/ibl.

Jlamuux 2J1eKMPOnpo6ooOHocmu TIpeTHa3HAYCH TUISt U3MEpEeHUs yIAeTBHON
SJICKTPOIIPOBOAHOCTHU H(HHKOCTeﬁ, B TOM 4YHCJIC U BOOAHBIX PAaCTBOPOB BCIICCTB. HpI/IMeHSIGTCSI
OpU  HM3YYCHHH TEOPUH DIICKTPOJIUTUYECKOW JMCCOIMAIMM, XapaKTEPHUCTUK BOIHBIX
pPacTBOpOB

Jlamuuk X10puo-uonoe ucnoiib3yercsl i1 KOJWYECTBEHHOTO ONpENENICHUsl COAepKaHUs
HMOHOB XJIOpa B BOAHBIX PacTBOpax, MOYBE, MPOAYKTaxX MUTaHusA. K gaTdunky moaximrodaeTcs
noHocenekTuBHbIN d1ekTpos (MCD) (pabouunii 37€KTpoA), MOTEHIIMAT KOTOPOTO 3aBHCUT OT
KOHIEHTpAllUU ONpEeNieMOr0 MOHA, B JIAHHOM cllyyae OT KOHLEHTpauuu aHuoHoB Cl.
[Morenuman WCD onpenensitoT OTHOCUTENBHO DSJIEKTPOAA CpPAaBHEHUs, KakK MPaBUIIO,
XJIOPCEPEOPSHOTO.

Jlamuux numpam-uonoe nipeHaA3HAYEH JUIsI KOJIMYECTBEHHOTO OTMPENEICHUS HUTPATOB B
Pa3IMUHBIX 00BEKTAX OKPYXKAIOUIEH Cpebl: BOJEe, OBOIAX, PPyKTaxX, KOIOACHBIX U3JENUIX U
T.J.

Mukpockon yugpoeoii npeHa3HaveH Ui U3y4eHHUs (POPMbI KPUCTAJUIOB UM HAOIIOAEHUS 3a
POCTOM KPHCTAJIIOB.

Annapam ona npogedenusn xumuueckux peakyuii (AIIXP) npegHazHaueH AJis MOTy4YEeHUS U
JEMOHCTPAIMM CBOWCTB TOKCHYHBIX MApOB M Ta30B . DTH BEIIECTBA IOJyYarOTCS B KOJIOE-
peakTope, ¥ Py HarpeBaHuu (WK Oe3 HarpeBaHus) Ta3000pa3HbIC BEIIECTBA MTPOXOIAT Yepe3
MOTJIOTUTENbHBIC EMKOCTH (HACA/IKH) C pPACTBOPAMH PEareHTOB, BCTYIAIOT C HUMH B PEAKIIUIO.
M3065ITOK ra3a IIorjiomacTcda XUAKUMHU U TBépZ[I:IMI/I pcarcHraMiu, a TaK:XKC aKTUBUPOBAHHBIM
yréM. Anmapar yaiie BCero UCHONB3YIOT JUIS TIOYYEHUS M IEMOHCTPAIIMKA CBOWMCTB XJIOpa,
cepoBozopoaa. Ilpudop ona demoncmpayuu 3a6UcCUMOCHU CKOPOCMU XUMUYECKUX PEaKyU
Il Om paziuyHbIX PaKmMopoe NCIONb3YIOT TIPU U3YYCHUU TEMBI

«CKOpOCTh XMMHUECKON peakium» M TermioBoro 3¢¢exkra xumuueckux peakuuid. [Ipubdop
Ta€T BO3MOXKHOCTb JKCIIEPUMEHTAJIBHO HCCIENOBAaTh BIUSHUE HAa CKOPOCTh XMMHMUYECKHUX
peakuuil crefyromux (QakTOpoB: MPUPOAbl PEATUPYIOUIMX BELIECTB, KOHLEHTpalUU
pearupyoomux BelEeCTB, IJIOMIAAN TpaHULBl pasfena ¢a3 B TETEPOreHHBIX CHUCTEMax
(TTOBEPXHOCTH CONPUKOCHOBEHHUSI MEXIy pearupyroluMi BEIIeCTBaMHU), TEMIIEpaTyphl,
KaTaJln3aTopa, UHruourTopa.



Ilunemka-0o3amop — TpUCTIOCOONIEHUE, HCIIONB3yeMOe B JIADOpATOPUH JJISI OTMEPHUBAHHUS
onpenenéHHoro o0bémMa *uAKocTu. [IUnmeTky BBIMYCKAIOTCS MEPEMEHHOTO0 U MOCTOSHHOTO
00BEMa. B koMIUIeKTh 000pyIOBaHUS ISl METUIIUHCKUX KIaCCOB BXOMAT yIOOHBIE TUIETKH-
J103aTOPBI  OJTHOKAHAJIBHBIC, TO3BOJISIONINE HACTPOUTH HEOOXOAMMBIM 00BEM OTOMpaeMoit
KUIKOCTH B TPEX Pa3IUYHbIX AHana3oHax.

bana kombéunuposannas nperHazHayeHa JJis HarpeBa CTEKIISIHHBIX U GaphopoBbIX COCYIOB,
Korja TpedyeTrcsi co3/1aTh BOKPYI HarpeBaeMoro cocy/la paBHOMEPHOE TEMIIEpAaTypHOE IOJIE,
n30eXaTh MCIOJIb30BAHUS OTKPBITOTO TUIAMEHU M PACKaJEHHOW AJIEKTPUYECKOW CIHpAaIH.
Kopnyc  komOunupoBanHOM Oanu chenmaH u3  amoMuHUs.  JKHJIKOCTHasT — 4acTh
KOMOMHHMPOBAHHON OaHM 3aKPBIBAETCS KOJIbLIAMHU PA3IMYHOTO JUAMETPA.

Ilpuébop ona nonyyenus 2a3z06 VCTONb3yeTCs Ul MOJIyYE€HUST HEOOIBIINX KOJIWYECTB Ia3oB:
BOJIOpOAA, KUCIOpo/ia (U3 MEepOKCHIa BOAOPOIA), YIIIEKUCIOro rasa.

PaGouas nporpamma nmo xumum aJs1 8—9 kiaccon
€ UCMOJIb30BaHUEM 00opyaoBaHus eHTpa «Touka pocra»

Ha 6a3ze uentpa «Touka pocta» obecrieuuBaeTcs peanusanusi 00pa3oBaTelIbHBIX MPOrpaMMm
€CTECTBEHHOHAYyYHOW M  TEXHOJOTMYECKOM  HalpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHHM C TpeOOBaHUSAMM 3aKOHOZATENbCTBA B cdepe 0o0pa3oBaHHUs M C YYETOM
pexkoMeHanuii deaeparbHOrO onepaTopa yueOHOro IpeaMeTa « XUMHUs.

OO0pazoBatenbHas IporpaMmma Mo3BOJISIET HHTETPUPOBATh PeaTu3yeMble MOIXO0/IbI, CTPYKTYPY
U COJIEpXKaHHWEe MPH OpraHu3anuyd oOyueHHs XMMUU B 8—9 Kilaccax, BBICTPOCHHOM Ha 0ase
T000T0 U3 IOCTYITHBIX Y4eOHO-MeToanuecKuX KoMruiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» mpu peanuzauuu ganHo OIl mosBossier
CO3J1aTh YCIIOBHS:

=T paCIUPECHUA COACPIKAHUA MKOJIbHOI'0 XUMHUYCCKOTO 06pa3013aH1/1;1;

-7l TIOBBIIIEHUS TMO3HABATEIHHONW AaKTHBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOM
obOnacTu;

-1 pa3BUTHS JIMYHOCTH peOEHKa B TIporiecce OOydeHHUsT XUMHUHU, €ro CIIOCOOHOCTEH,
(GbopMUpPOBaHUS U YIOBJIETBOPEHUS COIIMATIbHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

=JI pa6OTI)I C O}IapéHHI)IMI/I IOKOJIbHUKaAMH, OpraHu3allii HX pa3BUTUA B PaA3JIMYHBIX
o0macTsax O6p330B3.TCJ'IBHOfI, TBOp‘-ICCKOfI ACATCIIBHOCTH.

Hopmbl o11eHOK 32 Bce BHAbI IPOBEPOYHBIX padoT

«5» — YypOBEHb BBINOJHEHUS TPeOOBAaHUI 3HAUUTENBHO BBILIE YIOBIETBOPUTEILHOTO:
OTCYTCTBHE OMIMOOK, KaK IO TEKyIIeMYy, TaK U MO MPEebIaylieMy y4eOHOMY MaTepuany; He
0oJIee OHOTO HEAOYETA.

«4» — ypoBEHb BHINOJHEHHsSI TPEOOBAaHMIA BBIIIEC YAOBIETBOPUTEIHHOIO: Hajgnmuue 2—3
omMO0K MM 4—6 HEeJ0UYETOB MO TEKYIIeMy YIeOHOMY MaTepHaiy; He Oosee 2 ommoOoK win 4
HEMOUETOB 10 TPOMIEHHOMY MaTepuaiy, HCIOIb30BaHUE HEpalMOHATBHBIX TPHEMOB
penieHus yueOHoH 3a/1a4u.

«3» — J0CTaTOYHBIH MUHUMAJIbHBIN YPOBEHb BBIMOJIHEHUS TPEOOBAHUM, MPEIBIBISEMBIX K
KOHKpeTHOU pabore: He Ooinee 4—6 ommbok uiau 10 HeTOUETOB MO TEKylIEMY y4yeOHOMY
MaTepuaiy; He Oonee 3—5 ommbok Uiy He 6osee 8 HEAOYETOB MO MPOHACHHOMY y4eOHOMY
MaTepHany.



«2» — ypOBEHb BBIMOJIHEHUs TPeOOBAaHUI HIDKE YIOBIETBOPUTEIHHOTO: Hanmuue Oonee 6
omuOok wiu 10 HemoYeToB MO TEKyIeMy MaTepuainy, Oojee 5 omubOok wim Oonee 8
HEJ0YETOB IO MPOWIEHHOMY MaTepuay.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O ITIPEJIMETA «XUMMSI» B OCHOBHOM IIKOJIE

H3y‘ICHI/Ie XMMHH B OCHOBHOM MIKOJIE HaIllpaBJICHO Ha JOCTUIKCHHUC O6y‘~IaIOH_II/IMI/IC}I
JIMYHOCTHBIX, MECTAIMPECAMETHBIX U IPCIMETHBIX PE3YJIbTATOB OCBOCHUSA y‘-Ie6HOl"O nmpeamMeTa.

JIMYHOCTHBIE Pe3yJabTaThl

JIMYHOCTHBIE ~PE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
AJOCTUTAKOTCA B XO€ 06yquI/1$1 XUMHUHU B €AUHCTBEC yqe6HOfI Y BOCIIUTATEIbHOMU ACATCIIbHOCTHU
Opranu3andd B COOTBETCTBUH C TPAJAUIHOHHBIMA POCCHHCKUMHU COIMOKYJIBTYPHBIMU H
AYXOBHO-HPABCTBCHHBIMU LECHHOCTSAMHU, MNMPUHATBIMH B O6III€CTBC npaBUJiaMMd WU HOpMaMU
MOBE/ICHUsI, U CIOCOOCTBYIOT MPOIECCaM CAaMOITO3HAHUSI, CAMOPA3BUTHS M COLMATU3AINN
00yJaromuxcs.

JImgHOCTHEIE PE3YJIbTATHI OTPAXKAIOT C(I)OpMI/IpOBaHHOCTL, B TOM YHMCJIC B HaCTH:
Hampuomuuecxozo eocnumaHuA

l. IEHHOCTHOrO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4HOMY HACIEQUIO, [IOHMMAHMs 3HA4YCHHUs XUMUYECKOM HAyKM B JKU3HU
COBPEMEHHOI0 O0OIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(popManuen o
NIEPEAOBBIX JOCTHKEHUAX M OTKPBITUSX MHUPOBOM M OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MHpa U 00ILECTBA;

I'pasxcoanckozo éocnumanus

1. mpencraBieHUs O COLUMATBHBIX HOpPMax W MpPaBUIaX MEKIUYHOCTHBIX OTHOIICHHUN B
KOJUICKTUBE, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JEATEIBbHOCTH TMPH
BBITIOTHEHUH  y4eOHBIX, T[IO3HABAaTENbHBIX  3a7a4, BBIMIOJHEHUN XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHHH y4E€OHBIX MPOEKTOB, CTPEMJICHHS K B3aWMMOIIOHUMAHHUIO U
B3aMIMOIIOMOIIM B TPOIIECCE JTON Yy4eOHOUW MesATENbHOCTH, TOTOBHOCTH OIICHHUBATH
CBOE TIOBEJEHHWE W TIOCTYNKHA CBOWX TOBApPHUIIEH C TO3UIMA HPABCTBEHHBIX |
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

llennocmu HAYYHO20 NO3HAHRUA

1. MHpPOBO33pEHUYECKHX NPEACTAaBICHUM O BEHIECTBE W XHUMHUYECKOW pEakiuw,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO pPa3BU THS HAyKM M COCTABJISIOIIMX
OCHOBY JUIsi TIOHUMaHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHpPA; TMPEACTABICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHA NPUPOIbI, B3aUMOCBI3SIX UEIIOBEKa C
MPUPOJAHON CPEeNIOr, O POJIM XUMHH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

2. TO3HABaTEIbHBIX MOTHUBOB, HAIIPpaBJICHHBIX HAa IOJYUYCHUC HOBBIX 3HAHUU TI0 XUMHU,
HGO6XOI[I/IMBIX JJIA 00BsACHEHUS Ha6J'IIOI[aeMBIX MpouecCCcoOB U HBJ'IeHPIﬁ;

3. mo3HaBaTeabHOW ¥ UWHGOPMALMOHHOM KYJIBTYpPbl, B TOM YHCJE HABBIKOB
CaMOCTOSITENIbHONH pabOThl ¢ y4eOHBIMM TEKCTaMH, CHPABOYHOW JIUTEPaTypoOi,
JOCTYIHBIMU TEXHUYECKHUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJIOTUH;

4. wHTepeca K 0OYYEHHUIO U IMO3HAHUIO, JII0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K €caMOOOpa30BaHUIO, HCCIICAOBATEILCKOW JIEATEIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHsI O0y4YeHUs B IajbHENIIEM;

Dopmuposanus Kyibmypsl 300p06bs



1. oco3HaHUS LEHHOCTU S>KWU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBIA 00pa3 >KW3HH, OCO3HAHUS TIOCICACTBHA W HENPHUATHSI
BPEAHBIX  TMPUBbIUEK  (YMOTpeOJeHHs]  aJKOTroJs, HApKOTUKOB,  KypeHHs),
HEOOXOAMMOCTH COOIOJICHUS MPABUIT OE30MACHOCTH TIPH OOPAIICHUH C XUMHYECKUMHU
BEIIIECTBAMH B OBITY M pEaNbHOM JKU3HH;

Tpyooeozo eocnumanus

. KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOM, y4eOHO-
HCCIIEIOBATENILCKOM, TBOPUYECKOM M JPYTMX BHJAX JEATEIIBHOCTH; HHTEpeca K
MPaKTUYECKOMY HU3YYeHHIO Mpodeccuil W TpyAa pa3IMdHOTO POjJia, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHUS TMpPEeIMETHBIX 3HAaHWH TI0 XUMHH, OCO3HAHHOTO BHIOOpA
UHAMBUAYAJIbHON TPAeKTOPUHM NPOAOKEHHs 00pa3oBaHUs C Y4ETOM JIMUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKonozuueckoz2o eocnumanus

1. SKOJOTMYECKH I1eJIeCO00pa3HOr0 OTHOLIEHHS K MPHUPOJAE KaK WCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYyIEeCTBOBAaHUS, MIOHUMAaHUS [IEHHOCTH 3JI0pPOBOr0 M 0€301acHOro
o0Opa3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHUSI LIEHHOCTH COOJIOACHHUS IMpPaBUI OE30MacHOrOo
MOBE/ICHHUS TP paboTe C BEIIECTBAMU, a TAK)KE B CUTYALUAX, YTPOKAIOLIUX 3/10POBbIO
U KM3HHU JIIOJICH;

2. crmocoOHOCTH MPUMEHATh 3HAHMSA, MOJydaeMble NMPH M3YYEHUU XMMUH, JJIS PELICHUs
3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEW NPUPOJHON CPEAOW, IOBBIIMICHHUS YPOBHS
HKOJIOTUYECKOW KYJbTYpbl, OCO3HaHMS IJI00AJTBHOIO XapakTepa 3SKOJIOTHYECKUX
po0JIeM U MyTel UX pPelIeHusl HOCPEACTBOM METOJI0B XUMUM;

3. DKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMATILHOMN MPAKTHKE.

MertanpeamMeTHbie pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pe3yJabTaTOB BBIACIAIOT 3HAUYUMbIE s (OPMHPOBAHUS
MHUPOBO33pEHUs 00IIeHayYHbIEe TOHATHUS (3aKOH, TEOpHsl, MPUHLIMUII, THUIOTE3a, (PakT, cucrema,
npolecc, SKCIEPUMEHT U JIp.), KOTOpPbIE HCIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX Y4EOHBIX
npeaMeTax ¥ IO3BOJSIOT Ha OCHOBE 3HAaHWM W3 OJTUX TpeaMeToB  (OpPMHPOBATH
NpeJICTaBJIeHNE O 1IEJIOCTHON Hay4yHOW KapTWHE MHUpPA, U YHUBEpCaJbHbIE yueOHbIE JIeHCTBUS
(mo3HaBaTenabHbIE,  KOMMYHUKATHUBHBIE,  PETYJIATHUBHbIE),  KOTOphle  OOECHEUYMUBAIOT
(dbopMHpOBaHHE TOTOBHOCTM K CAaMOCTOSATEIBHOMY IUIAHUPOBAHUIO U  OCYILECTBIICHUIO
y4eOHOM e TEIbHOCTH.

MertarnpeamMeTHbIe pe3yIbTaThl OCBOCHUS 00pa30BaTENbHON MPOTPAMMBI 110 XUMHUH OTPaXKaroT
OBJIaJICHNE YHUBEPCAIbHBIMU [T0O3HABATEIIHBIMY JICHCTBUSMH, B TOM YHCJIE:

ba3zoevimu nozuueckumu oelicmeuimu

1. YMCHHUEM HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBIIIJICHHUA IIPpU OCBOCHUU 3HAHUIM:
PaCKpbIBaTb CMBICII XHMHWYCCKHX TOHATHH (BLII[GJ'IHTB HUX XapaKTCPHBIC ITPHU3HAKH,
YCTaHaBJIMBATL B3aMMOCBA3bL C APYTUMU HOHSITI/ISIMI/I), HCIIOJB30BAaTh IIOHATHA OJIA
0OBsCHEHUS OTACIBHBIX (I)aKTOB n HBH@HHﬁ; BBI6I/IpaTB OCHOBAHHA U KPHUTCPHUU JIA
KJIaCCI/I(bI/IKaIII/II/I XHUMHUYCCKUX BCHICCTB U XHUMHYCCKHX peaKuHﬁ; YCTaHaBJIMBATb
MNPUYIUHHOCIICACTBCHHLIC CBA3U MCIKIY 00BeKTaMH HU3Yy4YCHUSA; CTPOUTDL JIOTHYCCKHC



paccyxaeHus (MHIyKTHBHBIC, IEAYKTUBHBIC, IO AaHAJOTHH); JAeNaTh BBIBOJIBI U
3aKJIIOUCHUS;

YMEHHEM NPHUMEHATh B IPOLECCE IMO3HAHWSI CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
UCIIONIb3YEMbIE B XHMHH, MPEOOPa3OBbIBATH IIUPOKO MPHUMEHSEMbIE B XUMHUHU
MOJIETIbHBIE MPEJICTABICHUS — XUMHUYECKHI 3HaK (CMMBOJI AJIEMEHTA), XMMHUYECKas
dbopMyna u ypaBHEHHE XUMHYECKOHW peakuu — TpH peHIeHUH Yy4eOHO-
[IO3HABATEJIbHBIX 337ay; C YYETOM 3THUX MOJEIBHBIX IPEICTaBICHUN BBISABISATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMBIX OOBEKTOB — XHMHUYECKUX
BELIECTB U XUMUUECKHUX PEAKIIHIA;

bazoevimu uccneoosamensckumu oelucmeuamu

1.

YMCHHEM HUCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA,
a TaxKKC€ B Kady€CTBC OCHOBBI JIJIA (bOpMI/IpOBaHI/IH THIIOTE3bI IO IPOBCPKE
MMPaBUJIbHOCTU BBICKA3BIBACMBIX CY)KHCHHﬁ;

MpUOOpETEHUE OMBITA MO TUIAHWPOBAHUIO, OPTaHU3AIMHN U TPOBEACHUIO YUECHUUYECKUX
HKCHEPUMEHTOB: YMEHHME HaOJIoJaTh 3a XO JOM IHpOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBAaTh €ro pe3ylbTar, (OpMyIupoBaTh O0O0OOIIEHUS U BBIBOABI IO
pe3yapTaTaM MPOBEAEHHOTO OIBITA, UCCIIEI0BAHMS, COCTABIIATh OTYET O MPOJIETAHHON
pabore;

Pabomoii ¢ ungpopmayueii

1.

YMEHHUEM BbIOMPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh UH (POPMALIHIO PA3ITUUYHBIX
BUJOB U (OpM TMpeACTaBIEHUS, MOJYy4yaeMyl0 U3 pa3HbIX HMCTOYHHUKOB (Hay4HO-
NOMYJISIPHAsL JIUTEPaTypa XUMHUYECKOTO COJIEpXKaHUs, CIIPAaBOYHBIE TTOCOOHS, PecypChl
Wurepuera);

YMEHHEM TPUMEHATh pa3IUYHble METOAbl M 3alpochl IpU IO HCKE U OTOOpe
MHPOPMALIMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Ui BBINOJIHEHHS
y4eOHBIX M INO3HABAaTEJbHBIX 3a7au OINpPEAEIEHHOIO THUIA; MPHOOPETEHUE ONbITa B
o0JlaCcTH ~ MCIOJB30BaHMUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BaHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

YMEHHEM HCII0JIb30BaTh M aHAJIM3UPOBATh B Mpoliecce Y4eOHOW U UCCIIE0BATENLCKOM
NS TeNbHOCTH MH(POPMAIUIO O BIMSIHUM IPOMBIIUIEHHOCTH, CEJIbCKOI0 X034WCTBa U
TPaHCIIOPTa HA COCTOSIHUE OKPYKAIOLIEH MPUPOJHON CPELIBI;

Yuusepcaﬂbnbmu KOMMYHUKAMUBGHbIMU oelicmeuamu

yMEHHEM 3aJaBaTh BOMPOCHI (B XOJE€ JHaJora W/WIM JUCKYCCHH) TIO CYIIECTBY
o0cyxkaaemMoi TeMbl, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEILHO BBITIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

PUOOpETEHUE OIbITa MPE3CHTALMKM PE3YJIbTATOB  BBIIOJHEHUS XHWMHUYECKOTO
SKCIIEPUMEHTa (J1TaOOPaTOPHOTO OIBITa, JTAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO
CBOWCTB BEIIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTE B COBMECTHOM CO CBEpCTHHUKAMHM IIO3HABATEIBHONM U
UCCIIEI0BATENIbCKON JEATENbHOCTU IPU PEIIEHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yuéTa OOLIMX MHTEPECOB M COIJIACOBAHUS MO3ULUI (00CYyXaeHusl, 0OMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI» U Jp.);

Ynueepcanvnvimu pecynamugnvimu oeiicmeuamu

YMCHHUEM CaMOCTOSATCIIbHO OIPCACIIATH Ja(SAN051 ACATCIIbHOCTH, IJIaHUPOBATD,
OCYIICCTBJIATb, KOHTPOJIHUPOBATH W IIPpHU HGO6XOJII/IMOCTI/I KOPPEKTUPOBATE CBOIO



JesTeNbHOCTb, BbIOMpaTh HauOoiee 3(dekTuBHBIE CMOCOOBI peleHus: Y4eOHBIX |
ITIO3HABATENIBHBIX 337a4, KOPPEKTHUPOBATH MPEIJIOKEHHBIM aIrOPUTM JIECUCTBHM IpH
BBINOJIHEHUH 33JJaHUi ¢ YYETOM IOJyYeHHsI HOBBIX 3HaHUHM 00 M3ydaeMbIX 00bEKTax
— BENIECTBAX U PEaKIusX;

2. yMEHHEM WUCIOJIb30BaTh M AHAIMU3UPOBATH KOHTEKCTHI, MpEAJiaraeMble B YCJIOBHH
3aJaHUN.

IIpeameTHbIe pe3yabTaThl
B cocraBe mpeAMETHBIX pe3yNbTaTOB IO OCBOCHHUIO 00s3aTEeIBLHOTO  COJEpKaHUS,
YCTAaHOBJICHHOTO JaHHOW TPUMEPHOW pabodeid MporpaMMOMN, BBIJEISIOT: OCBOCHHBIC
OOy4arolUMUCS Hay4yHble 3HAHHs, YMEHHUS U CIOCOOBI JeHCTBUH, crnenuduueckue s
npeaMeT HOW 00JacTu «XUMUS», BHIBI JESITEIBHOCTH 1O TMOJYYSHUIO HOBOTO 3HAHMUS, €T0
UHTEpIpEeTallud, NPeoOpa3OBaHUI0 W TPUMEHEHHIO B PAa3IUYHBIX YYeOHBIX M HOBBIX
CUTYyalHUsIX.

[IpenMeTHble  pe3ynbTaThl  NPEJACTaBIEHbl MO TrojaM  OOydyeHUus U OTPaXKaroT
c(hOpMUPOBAHHOCTH Y O0YYAIOUINXCS CIEIYIOIMINX YMEHUH:

8 KITACC

1) packpviéams CMBICII OCHOBHBIX XHMHYECKUX TMOHSTHUNA: aTOM, MOJEKYyNa, XUMHUYECKUI
AJIEMEHT, TPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTb, OTHOCHTEIIbHAS
aTOMHasi ¥ MOJIEKYyJIsipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAST Macca, MaccoBast
JOJIT XMMHYECKOTO DJIEMEHTa, MOJISPHBIA O0O0BEM, OKCHI, KHCIIOTa, OCHOBaHHWE, COJb,
ANEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas peakius, TEraoBod 3QeKT
peaknuu, Kiaccuukanus peakiui, XuMrIeckasi CBsi3b, PaCTBOP, MaccoBasi JIOJIsl BEIIECTBA B
pacTBope;

2) unnmrocmpupogams B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHITHUH (CM . T . 1) U IPUMEHSTH
ST TIOHSITHS TIPU OMMCAHUU BEIIECTB U UX MIPEBPAILICHUI;

3) ucnonv3osames XUMUYECKYIO CUMBOJIUKY Uil COCTaBICHUS (POPMYIT BEIIECTB U YpaBHEHUH
XUMHUYECKUX PEAKIUN;

4)onpedensmv BAIEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COEJAMHCHUSAX; CTENCHBb
OKHCJICHHSI JJIEMEHTOB B OWHApHBIX COCAMHEHHSX; MPUHAIJICKHOCTh BEIIECTB K
OIpeeIEHHOMY KJIacCy COEIMHEHHH Mo (opMyliaM; BUJ XUMHUYECKOM CBA3M (KOBaJEHTHAs U
MOHHAs1) B HEOPTaHUYECKUX COCTUHCHUSX;

5) packpwvieams cmwvicn iepuonudeckoro 3akoHa [[. VM. MenpaeneeBa: JIeMOHCTPUPOBATH
MMOHUMAHUE TEPUOJUYECKONM 3aBHCUMOCTH CBOWCTB XUMHUYECKHUX DJIEMEHTOB OT UX
IIOJIOKEHUS B HGpHOJIH‘—I@CKOfI CHUCTEME; 3aKOHOB COXpPaHCHHA MACChl BCUICCTB, ITIOCTOAHCTBA
COCTaBa, ATOMHOMOJIEKYJIIPHOTO yYeHHUs, 3aKOHa  ABOTrazpo; onucvléams u
xapaxkmepuzoéams TaOANUHYIO (HOpPMY MEPUOAMYECKON CUCTEMBI XHUMHUYECKHUX DIIEMEHTOB:
pa3inuaTh MOHATUS «TJaBHas moarpymmna (Arpynmna)» u «mnobounas noarpynna (brpymma)y,
Majible W OOJbIIME TMEPUOJIbI; cOOmHOCUMb 0003HAYEHHSI, KOTOPbIE HMEIOTCS B Taliwuile
«Ilepuoguueckas cucrtema xumuueckux snemeHtoB JI. M. MeHnaeneeBa» ¢ 4YHUCIOBBIMHU
XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsj sijpa, olIiee
YHCJIO AJIEKTPOHOB U Paclpeie]IEHUE UX MO JIEKTPOHHBIM CIIOSM);

6)knaccuguyuposams XUMMUYECKHE 3JIEMEHTHI; HEOPraHWYEeCKHE BEIIeCTBA; XMMHUYECKHE
peakiuu (10 YMCITy U COCTaBy yYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY d(h(deKTy);

T)xapaxmepuzosams (onucvléamsp) oOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TTOATBEPIK/IAsi ONTUCAHUE TTPUME PaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIUH;



8) npocrHo3upoeantb CBOICTBaA B€OICCTB B 3aBHCHUMOCTH OT HX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IMTPOTCKAHUA XUMHUYCCKUX ITPEC BpaHIeHI/II\/’I B Pa3JIMYHBIX YCJIOBUAX;

9) eviuucaAmMb OTHOCUTEIBHYI0 MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO
JOJII0 XMMHUYECKOTO D3JEeMEHTa Mo (QopMysie COSAUHEHHS; MacCOBYIO JIOJII0 BeIIeCTBa B
pacTBoOpe; MPOBO IUTh PACUYETHI 0 YPAaBHEHUIO XMMHUYECKOM peaklinu;

10) npumernssimes OCHOBHBIC OTEpAIIMN MBICIUTEIHHON AESITETbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHUCTEMATHU3AINI0, KIACCH(UKAINIO, BBIABICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBS3e€M — i1 WM3Y4YCHHs] CBOICTB BEIIECTB M XHMMHYECKUX PEaKIIHii;
€CTCCTBCHHOHAYYHBIC METOIBl TO3HAHWS — HAOJOJICHNE, HM3MEpPEHUE, MOJCITHUPOBAHUE,
AKCIIEPUMEHT (peaabHbI U MBICJICHHBIN);

11)credoéame ipaBuIaM  TMMOJB30BAaHUS ~ XMMHYECKOW  TOCYIOoM W JabOpaTOpHBIM
o0OpyIOBaHMEM, a TaKKe TpaBWiIaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIUSMHU IO BBIMIOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OMBITOB IO MOJNYYEHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOIA U KUCIOPOJa), TPUTOTOBICHHIO PACTBOPOB C
onpenenEéHHOW MaccoBOM [oJiell pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh U IPOBOJIUTH
XUMUYECKHE SKCIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakmyc, (heHoIPTaICHH, METHIIOPAHXK U . ).

9 KJIACC

1) packpvisamb cmblci OCHOBHBIX XUMHUYECKUX TOHATUN: XUMHUYECKMH DSJEMEHT, aToM,
MOJIEKYyJla, WOH, KaTHOH, aHUOH, INPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULIATEIBHOCT, CTENIEHb OKHUCIICHUS, XMMHUYECKas DPEaAKIMsl, XUMHYECKas CBS3b,
TerioBol  3¢dexkr peakuuu, MOJdb, MOJSAPHbIE O00BEM, pPAcTBOP;  AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOTUTHYECKAs IUCCOLMAIINS, PEAKIIMU HOHHOTO 0OMeHa, oOpaTUMBbIe U
HeoOpaTUMble  peakluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMHU, OKHCIUTEIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAaHOBJECHHE, aJUIOTPONHUSA, aM(pOTEPHOCTh, XUMUYECKas
CBA3b (KOBaJIEHTHasl, HOHHAs, MeTaJUIMYecKas), KpUCTAIJIMYEcKas pemeTKa, KOppo3us
METAJIJIOB, CIUIABBI; CKOPOCTh XMMUYECKON pEaKlu, PEAEIbHO JT0IyCTUMAs KOH IIEHTpaIus

(ITK);

2)unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUU (CM. M.1) U MPUMEHSTH
9TH MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPAILEHU;

3)ucnonvbzo6ams XUMUYECKYI0 CUMBOJIUKY JUISl COCTaBIEHUs (DOPMYJI BEIIECTB U YpaBHEHUI
XMUMUYECKHUX peaKIIHii;

4)onpeodensamp BaEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX AJIEMEHTOB B COCAMHEHUSX
Pa3IMYHOrO COCTaBa; MPHUHAJUIEKHOCTh BELIECTB K OINpPENEIEHHOMY KJIACCy COEAUHEHHUH IO
dbopMynaM; BHJ XMMHYECKON CBSi3M (KOBajJeHTHAas, WOHHAs, MeTalJIMuyecKas) B
HEOpPraHWYECKUX COEIUHEHMSIX; 3apsA] MOHA 10 XMMMYECKOH (opMyiie; XapakTep cpelbl B
BOJHBIX pAcTBOpaX HEOPraHWYECKUX COEAMHEHUH, THUIN KPUCTAJUIMYECKON pPEmETKU
KOHKPETHOI'O BEIIECTBA;

S)packpvieams cmuicn nepuoanueckoro 3akona J[. M. MeHaeneeBa U 1eMOHCTpUPOBATH €TI0
MMOHUMAHUE: ONUCHIBAMb U XapaKkmepu308ams TaOINUHYI0 (HOpMYy MEPUOIUUYECKON CUCTEMBI
XMMUYECKHUX HJIEMEHTOB: Pa3inyaTh MOHITUS «TJaBHAs MOATpyNna (Arpymma)» 1 «no0oyHas
noarpynna (brpymma)y, Mansle U 60JbIIME NEPUOABL; COOMHOCUMb 0003HAUEHUS, KOTOPbIE
UMEIOTCA B MEPHOAMUYECKON TaOIHIle, ¢ YMCIOBBIMHM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsAl spa, oOllee YUCIIO AJIEKTPOHOB U paclpeiesieHue
UX M0 DJIEKTPOHHBIM CIIOSIM); 00bACHAMb OOIUE 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
AJIEMEHTOB M MX COEIMHEHUI B Ipelenax MaybIX NMEepHOJO0B U IJIaBHBIX MOATPYII C y4ETOM
CTPOEHHMSI UX aTOMOB;



6)xknaccughuyuposams XUMHUECKUE DJIEMEHTHI; HEOPTaHWYEeCKUE BEIIECTBA; XUMUYECKUE
peaknuu (Mo YUCITY U COCTaBY YYacCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY (P deKTy,
M0 U3MEHEHUIO CTETIEHEH OKHUCIEHUS! XUMUYECKUX DJIEMEHTOB);

7)xapaxmepuzosams (onucvieams) oONME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOJATBEpKJasi ONHMCAHWE TPHUME paMH MOJCKYJISPHBIX W HWOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

8)cocmasnams ypaBHEHHs 3JIEKTPOJUTHUECKON JUCCOLMALMU KHUCIIOT, IIEI0o4Yel U CcoJel;
WOHHBIE M COKpalI€HHBbIE YpaBHEHHsI PEaKIuii HOHHOTO OOMEHa; YpaBHEHHS peaKluH,
MTOATBEPKIAIOIINUX CYIIECTBOBAHUE TEHETHMUECKOW CBS3M MEXKY BEIIECTBAMH Pa3IUIHBIX
KJIaCCOB;

9)packpvieams CyIIHOCTb ~ OKUCIHMTEILHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  MOCPEICTBOM
COCTABIICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

10) npocHo3upoeantb CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUA; BO3MOXKXHOCTU
IMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX;

11) swiuucaams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MaCCOBYIO
JOTI0 XMMHMYECKOTO DSJeMEHTa 1Mo (QopMylie COCTUHEHHs; MAacCOBYIO JOJNIO BEIIEeCTBAa B
pacTBOpE; MPOBOAUTH PACUETHI MO0 YPABHEHUIO XUMUYECKON PEaKIINU;

12)cnedosams paBUiIaM  TOJIB30BAHUSI ~ XMMHMYECKOM  MOCYAOM M J1abOpaTOpHBIM
o0OpyIOBaHUEM, a TaKKe TIpaBWIaM OOpalIeHUs] C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSAMHU 110 BBIIOJHEHUIO JIAOOPATOPHBIX XWMHYECKUX OIBITOB MO TMOJYYEHHUIO U
coOupaHuIo ra3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO rasa);

13)nposooums peakuiuu, MOATBEPKIAIONIME KAYECTBEHHBIM CO CTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpUI OpoMuJ, WOAuI, KapOoHar, docdar, cuimkar,
cynbdaTr, THIPOKCHIUOHBI, KATHOHBl AaMMOHHUS W HOHBI HM3yYEHHBIX METaJIOB,
MPUCYTCTBYIONINE B BOJHBIX pACTBOPaX HEOPTraHUYECKHUX BEILECTB;

14)npumensms OCHOBHBIE ONEpPALUU MBICIUTEIBHON JAEATEIbHOCTH - aAHAJIW3 U CHHTE3,
CpaBHEHUE, 0000IIeHIEe, CHCTEMATH3AIIHIO, BBISBICHUE MPUIHMHHO-CIICICTBEHHBIX CBSI3CH- IS
M3Y4YEHUSI CBOMCTB BEIHICCTB M XHUMHYECKUX PEAKIHUA, eCTECTBEHHOHAYYHBIE METO/IbI
MO3HAHUS — HAOMIOJeHNe, W3MEpPEeHUE, MOJCIUPOBAHUE, OKCIEPUMEHT (peanbHBbId U
MBICJICHHBIN).

COJAEP)KAHHME YYEBHOI'O ITIPEMETA «XUMMUS» 110 'OJAM U3YYEHUA
8 KJIACC
IlepBoHavyajbHBIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poins XuMun B )KM3HM 4YesioBeKa. Tena m BemecTBa. OU3nyeckue CBOMCTBA
BEILIECTB. ArperatHoe coctostnue Beuects. [loHsATHE 0 METOAaX MO3HAHUS B XUMUU. XUMUS B
cucteme Hayk. YucTteie BemecTBa U cmecu . CriocoObl pa3aesieHust CMecei .

ATOMEI 1 MOJICKYJIBI. Xummndeckue dj1eMeHThl. CHMBOJIBI XUMIUYECKHX DJIEMEHTOB. HpOCTbIG u
CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'IHpHOG YUCHHC.

Xumunyeckas Gopmyia. BaleHTHOCT, aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemecTB. OTHocUTenbHAas aToMHass Macca. OTHOCUTENIbHAs MOJEKYJspHas Macca.
MaccoBast 10J11 XMMHYECKOTO DJIEMEHTa B COCIMHECHHN.

dusudeckue W XUMHYECKHE SBJICHHA. XHUMHUYECKas pcakuusa u eé IMPU3HAKH. 3aKkoH
COXpaHEHHUsI MacChl BEIIeCTB. XHMHUYecKHe ypaBHeHHs. Kiaccuukamus XUMHUECKUX
peakiuii (CoeIMHEHUs, Pa3I0KEHUS, 3aMEIICHHS).



XUMHUUECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOW IMOCYNOH, ¢ mpaBUiIaMu palboOThl B
naboparopun U mnpuémMamu oOpaileHusi ¢ J1a00paTOpHBIM OOOpYIOBaHUEM; H3yUEHUE U
ornucaHue (U3NYECKUX CBOMCTB OOpa3l0B HEOPraHWYECKUX BEILECTB; HaOIOJCHHUE
¢buzmdeckux sBIeHWN (TUIaBJICHUE BOCKA, TasHHWE JIbJla, PacCTHUPAHHE caxapa B CTYIKE,
KUTMIEHUE W KOHJIEHCALMsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE METHON
MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHCJIOTOW) SBJICHWH, HAOJIOJIEHWEe U OIHUCAHHE
IIPU3HAKOB ITPOTEKAHUS XUMUUECKUX peakUuil (pa3ioKeHue caxapa, B3aUMOJIEHCTBUE CEPHOM
KHCIIOTBI C XJIopuJoM Oapusi, pasnoxkeHue ruapokcuna wmenu (1) mpu HarpeBanum,
B3auMoJieiicTBue kene3a ¢ pactBopoM coimu meau (II)); usydeHume cmocoGoB pasneneHus
cMeceil (¢ MOMOLIbI0 MarHurta, (UIbTPOBAaHUE, BBIMAPUBAHHUE, IUCTHUISALMS, XPOMAaTO
rpadusi), NMPOBEJCHNE OYMCTKU IMOBAPEHHOM COJM; HaONIOJEHHE W ONKCaHHE Pe3yJbTaToB
MIPOBEJICHUS OMbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl; CO3JaHHME Mojenei
MOJIEKYJ (IIapOCTEPIKHEBBIX. )

Baxueiiniue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx-cmech razoB. CoctraB Bo3nyxa. Kucmopon-sneMeHT W TpOCTOE  BEMIECTBO.
Haxoxnenue kucimopona B Tpupone, (U3NYECKHE U XMMHUYECKHE CBOMCTBAa (peakuuu
ropenusi). Oxcunel. I[lpumenenue xkuciaopoma. CrmocoObl TOMyYeHHS KHCIOpPOJa B
nabopaTtopur ¥ MPOMBINUIEHHOCTH. KpyroBopoT kucinoposaa B npupojae. O30H - alIoTpoIHas
MoauUKaIKs KUCIOPOa.

TermoBoit >PQeKT XUMHUYECKOH peakluu, TEPMOXUMHYECKHE YpaBHEHHUS, OK30 H
OHAOTEPMUYECKUE peakuuu. TOoIMBO: yroiab M MeTaH. 3arpsi3HEHUE BO3[yXa, YCUJICHHE
napHUKOBOTO 3(dekra, pa3pyieHre 030HOBOTO CIIOS.

Bonopon-anemeHnt u mpocroe BemecTBo. HaxokaeHue Bogopona B mpupoje, Gpusnyeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCO0bI oaydeHus. CocTaB KUCIIOT U COJIeH .

KonuuectBo BemectBa. Moib. Monsipast macca. 3akoH ABoraapo. MomsipHblii 00bEM Ta30B.
PacdéThl M0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne cBoWcTBAa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIEHHbIE PAaCTBOPBL. Pacmeopumocmsb eewyecme 6 6ode. MaccoBasi J10Js BEIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOJbI. COocTaB OCHOBaHUMU. PoiIb pacTBOpOB B IPHUPOJE U B
KU3HU 4YesoBeka. KpyroBopoT Bojbl B MpUpoOJE. 3arps3HEHHE NMPUPOAHBIX BoA. OxpaHa u
OYHCTKA MPUPOJHBIX BOJI.

Knaccudukanus ©Heopranwdeckux coeauHenmid. Oxcuapl. Kraccudukanus OKCHIIOB:
cosieoOpazyromue  (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIE) W  HECOJIeOOpa3yroIIHe.
Homenkmarypa OKCHIOB (MEXKIyHapoiHas W TpuBHANIbHAs). DU3NYECKUE U XUMHUYECKUE
cBoicTBa okcua0B. [lonyuenue.

OcHoBanuga. Kiaccubukanus ocHoBaHMM: IIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui (MEXIyHapoJaHas W TpuBHaibHas). PuU3NUECKUe U XMUMHUYECKUE
CBOMCTBa ocHOBaHUH. [loiryuenre ocCHOBaHMM.

Kucnorel. Knaccudukanmss  xucmor. Homenkmatypa KucnoT — (MeXAyHaponHas W
TpuBHaibHas). PuU3nUecKue U XUMHUECKUE CBOMCTBA KUCIOT. Pan akTuBHOCTH MeTayuioB H.
H. bekeroBa. [lonyueHne KUCIIOT.

Comu. Homenknarypa coseit (MexayHapo/iHas U TpuBHUalbHasA). PU3NUECKHE U XUMUYECKHE
cBoiicTBa cosieil. CriocOOBI MOTYYEHUS COJICH.

I'enernyeckas cBSI3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/II;'I.

XUMHYECKUH ~ HKCIEPHMEHT:  KaueCTBEHHOE OINpeNelieHHe COACp)KaHMs KHUCIOpoaa B
BO3IyXe; IOJyd4eHHe, coOMpaHWe, pACIO3HABaHWE W W3yYEHHE CBOWCTB KHCIIOPOJa;



HAOMO/IEHUE B3aMMOJICHCTBHUS BEIIECTB C  KUCIOPOJOM U YCIOBUS BO3HMKHOBEHHS U
MpeKpaIieHus ropeHus (moxkapa); O3HAKOMJIEHHWE ¢ oOpa3liaMu OKCHIOB M ONHCAHHE WX
CBOWCTB; MOJIyuyeHHe, COOMpaHKe, paclio3HaBaHUE U M3yUeHHE CBOWCTB BOAOPOAA (TOpeHHe);
B3auMojieiicTBue Bojopona ¢ okcupom wmenu  (II)  (Bo3MOkHO — HWCTIONb30BaHHUE
BUJIEOMATEpHAaJIOB); HAOMIOAEHNE OOpPa3lloB BEIIECTB KOJIWYECTBOM | MOJIb; HCCIEI0BaHHE
OCOOCHHOCTEM pacTBOPEHHUS] BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO; MPHUTOTOBJICHHE
pacTBOpPOB C OINpPEAEIEHHOM MACCOBOM JOJIEW PAaCTBOPEHHOIO BEILECTBA; B3aWMOJCUCTBHUE
BOJBI C METaJulaMU (HAaTpHEM M KaJiblueM) (BO3MOKHO HCIOJIb30BAaHUE BHUJEOMATEPHAIIOB);
OIIPEEIIEHUE PACTBOPOB KUCIOT W WIEJIOYEH C TIOMOINBIO HMHJIMKATOPOB; HCCIIEIOBaHHUE
00pa30B HEOPraHMYECKUX BEIECTB pa3 JIMYHBIX KJIACCOB; HAOMIO/I€HNE U3MEHEHHSI OKPACKU
HMHJUKATOPOB B PACTBOpPAx KUCIOT U IIeJoueii; u3yueHue B3aumoaeiicteus okcu aa menu(1l) ¢
pacTBOPOM CEPHOM KHCIOTHI, KHCIOT C METallJIaMH, PeaKIUil HeHTpanau3aluu; MoJydeHue
HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOIO METajyla JPYTMM U3 PacTBOpa COJH;
pelleHrne SKCIEepUMEHTaJIbHBIX 3a7ad Mo Teme «BakHeimue kiacchl HEOpPraHUYECKHX
COEIUHEHUIN.

Ilepuoauyeckuii 3aKOH M MEPUOAMYECKAS] CHCTeMAa XUMUYecKuX jaeMenToB . . Menje
-1eeBa. CTpoeHue aTOMOB.
Xumnueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBbIE PeaKINU

[lepBbie MOMBITKK KiIacCU(PHUKAIMM XUMUYECKHX 3y1eMeHTOB. [loHSATHE O rpymnmax CXOJHBIX
JJIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl.
DJeMeHTbI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI U THAPOKCUIBL.

Ilepnonnueckuit  3akoH. Ilepmonmueckass cucrema XuMuueckux anementos J[. M.
MenneneeBa. Buasl tabmuier «lleprogundeckas cuctemMa XuMuU4deckux diaemMeHToB J[ . U .
Menpneneesay» . Ilepuoasl u rpynnsl . OU3HYECKUN CMBICI TOPAJIKOBOIO HOMEPA, HOMEPOB
IIEPU OZ1a U TPYIIIBI DJIEMEHTA .

Crpoenne aromoB. CoctaB aTroMHbIX saep. M3oronsl. DnekTpoHsl. CTPOCHHE AIIEKTPOHHBIX
000J704eK aToMOB MepBbIX 20 XMMHYECKHX 3JEMEHTOB Nepuoauueckoil cucremsr [l W.
MenpeneeBa. XapakTepuCcTHKa XUMUYECKOTO 3JIEMEHTA IO €ro MOJIOKEHUIO B IEPUOIUUECKON
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajiyca aTOMOB XHMHUYECKUX 3JEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IpynnaMm M IepuojaM. 3HAueHHE NEePUOJUYECKOrO 3aKOHAa U
NEPUOJINYECKON CHCTEMBl XMMHMUYECKHX JIEMEHTOB Ul pa3BUTHsS HAayku W npaktuku [ .
MeHeneeB-y4€HbIi U TPaXkIaHVH .

3J'ICKTp00TpI/II_IaTCJ'ILHOCTB XHUMHUYCCKUX 9JICMCHTOB. Xumu4eckas CBA3b (I/IOHHa}I,
KOBAJICHTHAA IOJIsIpHAas W KOBAJCHTHAsA HGHOJ’ISIpHaf{). Crenenp okucieHus. OKUCIUTSIBHO-
BOCCTAaHOBUTCIIBHBIC PCAKIUU. HpOHCCCLI OKHMCJICHHS ¥ BOcCCTaHOBICHHS. OKUCIUTENH U
BOCCTaAaHOBUTCIIN.

XUMHUYECKUN OSKCIIEPUMEHT: HU3yuyeHUE O0O0paslloB BEIIECTB METal JIOB M HEMETAJUIOB;
B3aUMOJICVCTBUE TMAPOKCHUIA IIUHKA C PACTBOPAMH KHCIIOT U ILIEJI0YEH; TPOBEJACHHUE ONBITOB,
WUTIOCTPUPYIOIIMX  NPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluuid (FOpeHwue,
pEaKIuu pa3ioKeHUs, COSTUHEHUS).

MesknpeaMeTHbIe CBSI3H

Peanuzanuss MeXNpeIMETHBIX CBS3€M MpPU U3YYEHUU XMMHHM B 8 KJIacce OCYIIECTBISAETCS
gepe3 UCIHOJb30BaHUE KaK OOIIUX eCTECTBCHHOHAYUYHBIX TIOHSATHH, TaK W TIOHSATHUH,
SIBIISIFOIIUXCSI CACTEMHBIMH JIJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHOHAYUYHOTO ITUKIIA.



O6H_II/IC CCTCCTBCHHOHAYYHBIC TTOHATUA: Hay‘-IHLIﬁ (I)aKT, TUIOoTE34a, TCOPUS, 3daKOH, AHAJIN3,
CHUHTCE3, KJ'IaCCI/I(i)I/IKaHI/IH, NEPUOANIHOCTD, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT, MOACIINPOBAHUC,
HU3MCPCHUC, MOACIIb, ABJICHHUC.

dusuka: Marepusi, aToMm, d3JEKTPOH, TMPOTOH, HEUTPOH, WOH, H30TOIN, PAJTHMOAKTHBHOCTD,
MOJIEKYJIa, JIEKTPUUECKHI 3apsiji, BEIIECTBO, TE€NO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, (U3NYEeCKUEe BETUIMHBI, SIUHUIIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPATBI, TOPHBIE TTOPOJBI, TTOJIE3HBIE HCKOMAaeMEbIe,
TOILTUBO, BOJIHBIE PECYPCHI .

9 KJIACC
BemecrBo u XUMHYeCKasi peaKuust

[lepuonuueckuii 3akoH. Ilepmoandeckas cucrema Xxumuyeckux ossemeHtoB [l U.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalausl, KaJblUsl U UX COCAMHEHUNW B COOTBETCTBUU C
MOJIOKEHUEM DJIEMEHTOB B IEPUOJAMYECKON CHCTeME U CTpOeHHEeM ux aToMoB. CTpoeHue
BEIIECTBA: BHJbl XMUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIAa KPUCTAUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

KHaCCI/I(bI/IKaI_[I/IH U HOMCHKJIIaTypa HCOPraHMYCCKUX  BCILICCTB (MC)KIIYHapOI[HaH )41
TpI/IBI/IaJ'II)HaSI). XUMHUYeCcKHe CBOMCTBa BCIICCTB, OTHOCAIIUXCA K Pa3IM4HbBIM KJlacCaM
HCOPTaHNYCCKUX COCﬂHHCHHﬁ, FCHCTUYCCKAA CBA3b HCOPraHNYICCKUX BCIICCTB.

Knaccugukanus XUMHUECKUX peakUUH MO pa3IMyHbIM IpU3HAKaM (110 YUCIy U COCTaBY
Y4acTBYIOUIMX B PpEaKLMU BEHIECTB, IO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHUIO CTENeHEen
OKHCJIEHHUS XMMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, MO YYacCTHIO Karajusaropa). JK30 U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUSI.

Ilonsatue o CKOpPOCTH XHUMHUYECKOH pCaKkmuu. [Toustue 06 O6paTI/IMBIX )51 HCO6paTI/IMLIX
XUMHUYCCKUX PCaAKIUAX. IloussTie 0 TOMOTCHHBIX HU IFCTCPOrCHHBIX PCAKIUAX. Tousmue o
XUMUHECKOM

paesHoeecuu. CDaKfYLOpr, GuAwuUe Ha CKopocniob XUMUYECKOU PeAKyUU U NOJNOIAHCEHUE XUMUYE
CKO20 paBHOBECUAL.

MexaHu3M ~ OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakUMid  (AJEKTpOHHBIM  OaslaHC
OKHCJINTEIbHO-BOCCTAHOBUTENIBHOM peakiiun).

TCOpI/IH BJICKTpOJII/ITI/I‘{CCKOﬁ JUCCOorManu. BHCKTPOJII/ITLI U HEIJICKTPOJIMUTHI. KaTI/IOHLI,
aHWOHBI. MexaHu3M Jucconuan BE€HICCTB C pPas3IMYHBIMH BUIAMU XUMHYSCKOU CBSI3H.
CrereHn JUCCoranuu. CunbHBIC U cl1a0ble OJICKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. YCJIOBHUS TNPOTEKAHUs PEAKIUH HOHHOTO
oOMeHa, TIONHBIE M COKpAIICHHbIC WOHHBIC YPaBHEHUS PEAKITHIA.
CBoiicTBa KHCIIOT, OCHOBAaHMH M COJICH B CBETE MpEACTaBICHUN 00
AIEKTPOIUTHYECKON aucconnanuu. KauecTBeHHbIE peakiid Ha HOHBI
Tousmue o eudponusze coset.

XuMH4YecKni OKCIICPUMCHT. O3HAKOMIICHUEC C MOACIIAMHU KPUCTATUIMYCCKUX peIHéTOK
HEOPraHMYECKUX BEIIECTB - METAJUIOB U HEMETaIIOB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB
(xJopuga HaATpUsA); HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peakiuud OT
BO3JICHCTBUS  Pa3NUYHBIX (DAKTOPOB; HCCIEAOBAHUE AJIEKTPOMPOBOJHOCTH PaCTBOPOB
BEIIIECTB, IMPOIECcca JAUCCONMAIMHA KUCIOT, IIeIo4Yeld M coiiel (BO3MOXHO HCIOJh30BaHUE
BHUJICOMATEPHANIOB); MPO BEACHHUE OMNBITOB, WUIIOCTPUPYIOMINX TMPU3HAKH MPOTEKAHUS
peaknuii MOHHOTO OoOMeHa (oOpa3oBaHWE OcCajKa, BBIJCIICHHE Ta3a, O00pa3oBaHWE BOJIbI);



OMBITOB, WJUIIOCTPUPYIOUIUX  HPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIUN
(ropeHme, peakiuy pa3IoKEHUs, COSTUHEHNS); pACIIO3HABAaHNE HEOPTAaHMUECKUX BEIIECTB C
MOMOIIIbIO KaYECTBEHHBIX PEAKINI HAa MOHBI; PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/a4 .

HemeTtayasl u ux COCANHCHUA

OOmiast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHsI ATOMOB, XapaKTEpHbIE CTEIIEHU
okucienuss. CrpoeHne u (u3MYECKHE CBOIMCTBa MPOCTBIX BELIECTB — TaJIOTEHOB.
XuMHYecKre CBOMCTBA Ha MpuMepe Xjopa (B3aUMOJEHCTBUE C MeTalljlaMH, HeMeTalllaMHu,
menoyamu). Xnopoogopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyueHHE,
npuMeHeHue. /[leficTBue Xjopa M XJOPOBOAOPOJA HAa OpraHU3M 4YeloBeKa. BaHeinmme
XJIOPUJBI U UX HAXOXACHUE B IIPUPOJIE.

OO6mrast  xapakTepucThKa 23yeMeHTOoB VIArpynmbl. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

Ctpoenue u pu3HUeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOITHBIE
MoauUKAIMK KUACTOpoAa M cepbl. XMMUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
¢usnueckue M XUMHYeckHe cBoicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX
okcunoB. CepHas KucnoTa, (pU3nUeckue U XUMHUYEeCKHe CBOMCTBaA (00IIMe KaK MpeacTaBUTENs
Kjacca KHUCIOT | crneuuduyeckue). XHUMHYECKHE pEaKLUH, JIeXallde B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiydyeHusi cepHoil kucnotbl. [lpumenenue. Conm cepHOM
KHCJIOTHI, KaueCTBeHHasi peakuus Ha cynbdartnoH. HaxoxaeHue cepel U €€ COeIMHEHHMN B
npupoie . XMMUYECKOe 3arps3HEHNE OKpPYKAOIEel cpelibl COEUHEHUSIMH Cepbl (KUCIOTHBIE
T0XK]1U, 3arpsiI3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAILICHHUS .

OOmiast xapaktepucTuka dJIeMeHTOB VArpynnbl. (OcoOeHHOCTH CTpPOEHUS aTOMOB,
XapaKTEPHbIEC CTENIEHNU OKUCIICHUSI.

A30T, pacripocTpaHeHHEe B IpUpoe, GU3nUecKue U XuMHUECKue cBoicTBa. KpyroBopor azora
B IIpUpojie . AMMHUAK, €ro pU3NYecKue U XMMHUECKHUEe CBOICTBA, MOMyuYeHUE U MPUMEHEHUE.
Conu aMMOHHMA, MX (QHU3MUECKHE M XMMHUYECKHE CBOWCTBa, npuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHHMs. A30THasl KHCIIOTa, €€ mojaydeHue, (pu3nuecKkue U XMMHYECKHe
cBoiicTBa. lcnonp30BaHME HHUTPATOB U COJEM aMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKarolled cpelbl COeIWHEHUSIMH a30Ta
(KUCIIOTHBIE JOXAH, 3arPA3HEHNE BO3/lyXa, IIOYBBI U BOLOEMOB).

dochop, amrorpornHbie Moaudukanmuu ¢Gocdopa, GU3NIECKHE U XUMHUUYECKHE CBOWMCTBA.
Oxcun  dochopa(V) u dochopHas kucinora, ¢(uU3HUECKHE €W XUMHUYECKHE CBOWCTBA,
nony4yenue. Mcrnons3oBanue hocdaroB B kKauecTBe MUHEPATLHBIX YI0OPCHHI.

OO6mass xapaktepuctuka »dieMeHToB I[VArpynmsl. OcoOEHHOCTH CTpOEHHMS aTOMOB,
XapaKTEepHbIE CTETIEHN OKUCIICHUS.

Yrnepoa, amnioTpomHble MOAM(PHUKAIMHM, paclpocTpaHeHWe B Npupoae, (usnueckue u
XUMHUYecKue cBoiicTBa. Ancopouus. Kpyrosopot yrieposaa B npupoje. OKCHabl yriepoja, ux
¢buznyecKkue W XUMHYECKHE CBOWCTBA, NEHCTBHE Ha >KMBBIE OpPraHU3MBI, IOJY4Y€HHE H
MPUMEHEHHEe. DKOJIOTHYECKHe TPOOJIeMbl, CBs3aHHBIE ¢ okcuaoMm yriepona(lV); rumotesa
r7100aJBbHOTO MOTETJICHUS KIMMAaTa; MapHUKOBBIN dPQeKT. YrompHas KUCIOTa U € COJIH, UX
¢du3nueckrue U XUMHYECKHE CBOWCTBA, MOyuYeHHe U puMeHeHne. KadecTBeHHast peakius Ha
KapOoHaTHOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH |
CEJbCKOM XO35IMCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COSAMHEHUAX YTIiepoja
(MeraH, 3TaH, STWIEH, alleTWIEeH, ATaHOJ], TJIUUEPUH, YKCyCHas KHUCIoTa). Mx cocmas u
xumuueckoe cmpoerue. [IoHITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OelKax,



YrjeBoJax - nu ux poiin B KHU3HU
YCIO0BCKa. MamepuaﬂbHoe eoOUHCmeEo OpP2AHUYECKUX U HEOP2AHUYECKUX coeOuHeHUll.

KpewmHuii, ero ¢puzndyeckne u XuMHUUECKUE CBOMCTBA, TIOTy4YeHUe U puMeHeHne. CoeTnHeHus
KpeMHHus B npupoe. Obure npecrapieHus 06 okcuae kpeMHusi(IV) u kpeMHHEBOH KUCTIOTE.
Cunukarsl, ux UCIIOJIb30BaHUE B ObITY, MEAMIINHE,
IIPOMBILIEHHOCTH. Baoicheliuiue cmpoumenvHvle MAmepuansl: Kepamukd, CIekio, yemeHm,
bemon, sncenezobemon. [Ipobremvl bezonactozo

UCNONL306AHUSL CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU IHCUSHUL.

XUMUYECKHI 3KCIEpUMEHT: U3yUeHHe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHON
KHCJIOTBI; TIPOBE/ICHHE KAYeCTBEHHBIX PeakIMii Ha XJIOPUIUOHBI U HAOII0IeHHE TPU3HAKOB X
MPOTEKAHUs; OMBITHI, OTpaXKaroue (U3NYECKUe U XMMHUYECKHE CBOMCTBA TaJOTEHOB M HX
COEMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BHJEOMATEPHANIOB); O3HAKOMIJIEHHE C oOpaslamu
XJIOPUIOB (TAJIOTEHUOB); O3HAKOMJICHHE C 00pa3iaMu Cephl U €€ COeTMHEHHUSIMU (BO3 MOXKHO
UCMOJIb30BaHUE BHJIEOMATEpUANIOB); HAONIOJEHHE Tmpoliecca OOYIIIMBaHHUS caxapa IOA
JNEUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTBHI; HM3Y4YEHHE XHMHYECKUX CBOMCTB
pa30aBIeHHON CepHOW KHUCIOTHI, NMPOBEJCHHE KAuyeCTBEHHOW peakIuu Ha Ccynb(aTHoH U
HaOJI0/IeHUe MpU3HaKa e€ MPOTEeKaHMs; 03HAKOMJIEHHE C (PU3MYECKHMMH CBOMCTBAMH a30Ta,
dochopa M MX coenTUHEHUH (BO3MOYKHO HCIOJIB30BaHUE BHIEOMATEpHANIOB), OOpazLaMu
a30THBIX U (OCHOPHBIX yAOOpPEHUI; TOJMydeHHne, coOMpaHue, paclo3HaBaHWE W H3YyYCHHE
CBOWCTB aMMHMaKa; MpPOBEJIEHHE KAYECTBEHHBIX pEakIMii Ha MOH aMMOHHUS U (ocdaTHOH H
M3y4eHUE IMPU3HAKOB HUX TMPOTEKAHMS, B3aMMOJICHCTBHE KOHUEHTPUPOBAHHOM a30THOM
KHUCJIOTBl C MeJbl0 (BO3MOJKHO HCIIOJIb30BaHUE BHIEOMATEPHAJIOB); HM3YYEHHE MOAEIeH
KPUCTAJUTMYECKUX PEIIETOK anmasza, rpaduta, ¢yuiepeHa; 03HAKOMIIEHHE C IPOLECCOM
azicopOLMU pacTBOPEHHBIX BELIECTB aKTMBMPOBAHHBIM YIJIEM U YCTPOWCTBOM HPOTHBOTA3a;
noJjiyueHue, coOupanue, paclio3HaBaHHE U M3Y4YE€HHE CBOWCTB YIJIEKHUCIIOTO Ta3a; MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT U CUJIMKATHOHBI M U3yYeHHUE NMPU3HAKOB UX MPOTEKAHHUS;
O3HAKOMJICHUE c IPOTyKIIHEN CUJIMKaTHOMN IIPOMBIIUIEHHOCTH; pelienue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe «BaykHel1e HeMeTallIbl U UX COEIUHEHUS.

MeTasibl M HX COCINHCHUSA

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB - METAJJIOB HA OCHOBAHUH UX TIOJIOKEHUS B
MEePUOINYECKON cucTeMe XuMuueckux snemeHToB J[. M. MenneneeBa u CTpOEHHUs aTOMOB.
Crpoenune MmetayioB. Meramnyeckas CBA3b M METaUIMYECKas KpUCTAIJIMYecKas peméTka.
DNEeKTPOXUMHUECKUN psAJl HaNpsDKeHUH MeTaiioB. Pu3nueckue U XMMHYECKHE CBOWMCTBA
MetaiioB. OO6mue crnocoObl monydyeHus MeTauwioB. [loHsATHE O KOppO3WM METalIoB,
OCHOBHBIE CIIOCOOBI 3alUTHl WX OT Koppo3uu. CruaBbl (CTanb, YYT'yH, AIOPATIOMUHUM,
OpoH32a) U WX MPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[[lenoyHble METAIUTBL: TTOJIOKEHUE B IEPUOJAUUECKON CHUCTEME XUMHUUYECKUX dyiemMeHToB [I. .
MenzeneeBa; CTpOEHHE HX aTOMOB; HAaXOXKIeHHE B npupoae. dusnueckne U XUMHUYECKUE
cBOiicTBa (Ha mnpumepe HaTpusd U Kaiust). OKCHUIBl WM TUAPOKCUABI HATpUsS W KajMsl.
IIpyMeHeHne MIETOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenoyHo3emMeNbHBIE METAUTBI MarHWid M KaJbLHH: MOJIOKEHHE B MEPUOAUYECKON CHCTEME
xuMuueckux aneMeHToB . M. MenzeneeBa; CTpO€HHE UX aTOMOB; HaXOKJICHUE B MPUPOJIE.
du3nueckre U XUMAYECKHE CBOMICTBA MarHus W Kalblusd. BaxkHelmme coeqnHEHUS KaJIbIHs
(okcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AJIIOMUHHI: TIOJIO)KEHHWE B MEPHOJUYECKON CcHCTeME XHUMHUYecKux anemeHtoB /JI. .
MeHeneeBa; CTpOEHHE aroMma; HaxokJaeHue B mnpupoje. DuU3MUecKHe U XUMHUYECKHE
CBOlcTBa aTtoMUHMS. AMGPOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHUIA AITFOMUHUS.



’Kene3o: nosoxxeHne B NEPUOJUIECKOI cucTeMe xumuueckux anementoB JI. Y. Menaeneena;
CTPOCHHUE aTOMa; HAXOXKICHWE B mpupoje. PU3NUecKne W XMMUYECKHE CBOMCTBa JKeJesa.
Oxcunsl, runpokcusl u conu xxenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOTyYEHUE.

XUMHUECKUI OKCIIEPUMEHT: O3HAKOMJICHHE C O0pasllaMd METaUIOB U CIUIaBOB, WX
(U3MYECKUMU CBOWCTBAMU; H3YYCHHE pPE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCTIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHAA KaIbLUSA H
HATpUsl C BOAOM (BO3MOXHO HCIOJB30BAHHE BHJEOMATEPHAIIOB); HMCCIIEOBAHUE CBOMCTB
KECTKOM BOJBI, TIpollecca TOPEHUsl Kelle3a B KUCIO poje (BO3MOXKHO WCIIOJIb30BaHHUE
BHJICOMATEPHAJIOB); TPU3HAKOB TPOTEKAHMS KAaYECTBCHHBIX pEaKIWid Ha HWOHBI (MarHus,
KaJIbIIMs, aTroMUHMS, 1THKa, xkene3a (1) u xenesza(Ill), meau (II)); HaOmroneHne U oNMHMCcaHKe
MPOIIECCOB OKpAIlIMBaHWS TUTAMEHM WOHAMH HATpUs, Kaaus H KajdbIus (BO3MOXKHO
UCTIOJIB30BaHUE BHCOMATEPHAIIOB); HWCCIEIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTIOMUHHMST W THIPOKCHJIA [IMHKA; pEIIeHHe OJKCIEPUMEHTAIBHBIX 3a/lad 10 TeMe
«BakHeie MeTaubl B UX COCTMHECHUS.

XuMHA U OKpY:KaKOIas cpeaa

HoBbie Marepuanbl u TexHoJioruu. BemectBa um marepuansl B MOBCEIHEBHOM KHU3HU
yesjoBeKka. XUMUA U 3710poBbe. be3omacHoe HCIoJIb30BaHUE BEIIECTB U XMMUYECKUX PEaKIui
B ObITy. [lepBast mo MOIIs MPU XUMHUECKUX 0XKOTaxX U OTpaBiieHUAX. OCHOBBI IKOJIOTH YECKOU
IPaMOTHOCTH. XUMHYECKOE 3arpsi3HEHHE OKPYXKAIIIeH cpeasl (MpeaesibHasi IO0mycTHMas
koHnenTpamus Bemects-I11K). Pons Xxumun B pelieHnn 3K0JI0THYECKUX TPOOIeM.

[IpupoaHble UCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIN Ta3, HE(Th), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY M IPOMBIIIIEHHOCTH.

XVMHUYECKUH 3KCIEPUMEHT: M3ydeHHE 00pa3lioB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJMMEPHbBIE MaTEpUAIbI).

MexnpeameTrHblie CBSI3U

Peanuszanus MeXIpenIMETHBIX CBS3ed NpU M3YyYEHUH XUMUHU B 9 Kilacce OCYLIECTBISIETCS
Yyepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX IOHATUH, TaK U MOHATHH,
SIBJISIFOLUXCSI CACTEMHBIMU JUJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHOHAYYHOI'O IUKJIA.

OOmre ecTeCTBEHHOHAYYHBIE MOHATHS: HAy4YHBIA (pakT, TUMOTE3a, 3aKOH, TEOPUS, aHAJH3,
CUHTE3, KiIaccu(UKamus, TEePUOJUIHOCTh, HAOJIOJICHUE, 3KCIEPUMEHT, MOJCIMPOBAHNE,
U3MEepeHne, MOJEINb, SBICHHE, MapHUKOBBIN >(QeKT, TexHomorusi, marepuanbl. Dusnka:
MaTepHus, aTOM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOIl, PaJUOAKTHBHOCThH, MOJICKYJa,
ANEKTPUYECKUI  3apsii, MPOBOJAHHUKH, TOJXYIPOBOJAHUKH, JUAJIEKTPUKU, (HOTOIJIEMEHT,
WHWKATOP, BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSHUE BEMIECTBa, Ta3, PacTBOP,
pPacTBOPUMOCTh, KpPUCTAITUYECKAs pPEIIETKa, CIUIaBbl, (U3UYECKHE BEIHMYUHBI, €IUHUIIBI
MU3MEpEeHHS, KOCMIYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: gorocunres, aAbIxaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEpAJIbHbIE YI0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHThI, TUTATEIIbHBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IBI, TOJIE3HBIE UCKOTIAEMBIE,
TOIIJIMBO, BOJHBIE PECYPCHI.



Kanenpapno-rtemaTudeckoe niiaHupOBaHue 10 XMMHH 8 Kiacc

2 yaca, 70 yacos

Ne Paznen. Tema ypoka Koua- | Ucnosib3oBanue
BO 6
o0opynoBanusi
yaco pyA
B «Touka pocra
Tema 1. Xumusg — BakHasi 00J1aCTh €CTECTBO3HAHUS
U NIPAKTHYECKOMH 1eATeJIbHOCTH YesioBeKa (5 1)
1 [Ipeamer xumuu Ponp XuMuM B KU3HHU 4esloBeKa. Xumus B | 1
cUcTeMe HayK. MeTo/ibl MO3HAHUS B XUMHUH.
2 | 3HakOMCTBO ¢ mpaBujgaMu Oe3omacHOCTH u mpuémamu | 1 Hudposas
paboThl B xuMHUYecKo# 1aboparopu. [IpakTnueckas padora. naboparopust
" RELEON
Ne 1. TlpaBuma pabGoTsl B nabopaTopuui U HPUEMBI
oOparieHus ¢ J1abopaTopHbIM 000PYIOBAHHEM udposoii
JaTYUK
TEeMITepaTyphl
CnupToBka
Cgeua.
3 | Tena u BemiecTBa 1
4 | dusnyeckue CBOMCTBAa BeHIECTB. ArperaTHoe cocTosHue | 1
BEIIIECTB .
5 | Ywucteie BemectBa U cMmecd. CrocoOwbl  paszmenenus | 1 Hudposas
cmeceil. IlpakTudyeckas padoraNe 2. Paznenenune cmecein naboparopus
(Ha mpuMepe OYUCTKU IOBAPEHHOW COJIN) RELEON
Tema 2. BemmectBa n xumudeckue peakuuu (15 a)+1
6 | ATOMBI 1 MOJIEKYJIbl. XUMUUYECKUE FJIEMEHTHI 1
7 | 3Haku (CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB 1
8 | IIpocteie M cnoXHBIE BemecTBa. ATOMHOMOJIEKYJsIpHOE | 1
yUEHHE.
9 | Xumuueckas (opmyna. BameHTHOCT, aTOMOB XMMHYECKHX | 1
AJIEMEHTOB
10 | 3akoH mocTosiHCTBa cocTaBa BemlecTB. OTHocUTeNbHAS | 2
- | atomHas macca. OTHOCUTENbHASI MOJIEKYJISIPHAs Macca .
11
12 | MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU |
13 | ®usndeckue U XUMUYECKHUE SBJICHUS 1
14 | Xumnueckas peakuus. [Ipuznaku 1
Y yCIIOBUSA MPOTEKAHUSA XUMUYECKUX PEaKIIUN
15 | Xumuueckue ypaBHEHUS 1




16

Turbl XUuMUYECKUX peakuuil. Peakuus coennHeHus

17 | Peakuus pasnoxeHus
18 | Peakiug 3aMeneHus
19 | Peakuusa ooMeHa
20 | 3akoH coxpaHeHusi Macchl BemectB. M. B. JlomonocoB — BECHI
YUYEHBIN SHUUKIIONEIUCT. TEXHOXUMHYECKU
e WIH
JJIEKTPOHHBIE;
cBeua; Ko0J10a
IJIOCKOJOHHAs
250 wmm; JOXKKa
JUISL CKUTaHUs
BEIIECTB
21 | KontposnbHas padota Ne 1
Tema 3. Bo3ayx. Kucsopoa. Oxcuabi (5 9)
22 | Bo3nyx -cmech ra3oB. CoctaB Bo3ayxa Kuciaopoa -3nemMeHT u
npoctoe  BemecTBO. O30H-a/IOTpomnHas — MoaudUKaLus
KHCII0pOoJia
23 | HaxoxnaeHnue Kuciaopoaa B Ipupone, (usnyeckue u
XMMHUYECKHUE CBOICTBa (peakiuu OKUCJIEHHs, TOpEHHE.
[TonsiTue 06 oxcuaax.
24 | CnocoObl  mosyyeHHMsI KUCJIOpoJa B JIabopaTopuu U
npomsinuieHHOCTH. [IpruMenenne kucnopona. IIpaktuyeckas
pabota
No 3. Tlomydyenue m coOWpaHHe KHCIOPOJa, U3YUYCHHE €Tro
CBONCTB.
25 | TeroBoii 3(deKkr XUMUYECKOH peakuuu, TIOHIATHE O
TEPMOXMMHYECKOM YpPaBHEHUHU, HK30 U SHIAOTEPMHUYECKUX
peakuusax
26 | TommBo (yroib W MeTaH). 3arpsi3HEHHE BO3JIyXa, CIOCOOBI
€ro MpeJOTBpAILCHHUSA. YCWICHHE MapHUKOBOTO 3(deKTa,
paspylieHre 030HOBOIO CIIOS .
Tema 4. Bogopoa. CoctaB KHCJIOT U coJteid (5 1)
27 | Bomopoa-ai1eMeHT U MPOCTOE BEIIECTBO
28 | Haxoxnenue B mnpupoje, (usnueckue H XUMHUYECKUE
CBOICTBa (Ha MpUMepe B3aUMOJICHCTBUS C HEMETAJIaMU U
OKCHJIaMU METAJIJIOB
29 | [IpumeneHue, criocoObl MOTYYSHUS BOJOPOIA.

[Ipaktuyeckas pabora Ne 4. IlomydyeHue u coOupaHue
BOJIOPOJia, U3YyUEHHE €0 CBONCTB

30

CocTaB KHUCJIOT U COJIEH




31

Tema 5. KomuyecTBeHHbIe OTHOLIEHUSI B XUMUH (4 1)

32 | KonnuecTBo BemiectBa. Moss. MosnspHas macca
33 | 3akon ABoraapo. MosipHbIif 00EM Ta30B .
34 | PacuéThl M0 XUMUYECKUM YPABHEHHSIM.
35
Tema 6. Bona. PacTtBopbl. IlonsiTie 06 ocHoBaHusx (5 1)
36 | ®usnueckue CBOWMCTBA BOALI. AHAJIN3 U CHHTE3 — METOJILI
M3Y4YEHUSI COCTaBa BOJBI.
37 | XuMu4eckue CBOWCTBA BOABI (peakluM C MeTaUIaMH,
OKCHJIaMHU METAJJIOB U HEMETAJUIOB
38 | CoctaB ocHoBanwuii. [TonsiTe 06 MHAMKaTOpax Hudposas
naboparopust
RELEON
Hudposoii  pH.
IITaTUB C
3KUMOM;  TISITh
XUMHYECKHX
CTaKaHOB (25
MII);
POMBIBAJIKA
39 | Bona xkak pactBoputenb. PactBopel. PacTBOpmMMOCTB npudop TUIst
BelIecTB B Bojie. [IpakTuyeckas pabora: OTIBITOB c
. . INEKTPUUECKUM
Ne 5. IIpuroTtoBneHre pacTBOPOB € OMPEEIEHHON MacCOBOM
. N TOKOM; UCTOYHHK
J0JI€il paCTBOPEHHOTO BEILIECTBA.
MIOCTOSIHHOTO
TOKa: MPOOUPKU
— 2 IT.
MIPOHYMEPOBAHH
bI€; JTYyYUHKA;
CIIUPTOBKA;
npoOKu — 2 T,
MTUHIET
40 | Pob pacTBOpOB B IIpUpPOJE M B JKU3HM 4YEJIOBEKA.

Kpyrosopot Boabl B ipupoje. 3arpsi3HeHUE NPUPOJHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOJHBIX BOJ.

Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIUHEeHU

(11a)+ 14




41 | Knaccuduxanus HEOpraHMUECKUX COCTUHEHUI.
42 | Okcupgpl: cocTaB, Kiaccuuxaius (OCHOBHBbIE, KHUCIOTHBIE,
- am¢oTepHbIE, HECO0JIE00pa3yoIIne), HOMEHKJIaTypa
43 | (MexxayHapoaHas ¥ TPUBHAIBHAS).
[TonyueHue u XUMHUYECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHUJIOB.
44 | OcHoBaHMs:  COCTaB, KjaccHUUKAIMsA, HOMEHKJIATypa Hudposas
- | (mexayHaponHass W TpUBHANbHast), (U3MYECKHE U naboparopust
45 | XMUMHYECKHE CBOMCTBA, CTIOCOOBI MOTYICHUS RELEON
Hudposoii  pH.
IITaTHUB C
32KAMOM;  TISITh
XUMHYECKHX
CTaKaHOB (25
M),
MIPOMBIBAJIKA
46 | Kucnotel:  coctaB,  kiaccuuKamus,  HOMEHKIATYPA,
- | dusnyeckue U XuMU4E CKUE CBOMCTBA, CIIOCOOBI MOTYyUEHUSI.
47
Psn akTuBHOCTH MeETaIoB
48 | Conu (cpenHue): HOMEHKJIATypa, CHOCOObI IOJIy4EHHs,
- | B3auMopelicTBUE  COJE€M € METallaMH,  KHCJIOTaMH,
49 | menoyamMu U COJSIMU
50 | I'enetnueckast CBSI3b MEXIYy KJIaccaMU HEOPraHMYECKUX
COEIMHEHU
51 | IIpaktuueckas padora: Hudposas
naboparopust
Ne 6. Pemienue dsKcrepuMEHTANBHBIX 3a7a4 IO TEMe RELEON
«OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCTMHEHHIA
Hudposoit  pH.
HITaTUB C
32KAMOM;  TISITh
XUMHYECKHUX
CTaKaHOB (25
MII);
MIPOMBIBAJIKA.
52 | KontponpHas padota Ne 2
Tema 8. Ilepuoanyecknii 3aK0H M EPHOANYECKAS CHCTEM
a XuMHUH
yeckux 3jeMeHToB JI. U. Menneneea. Ctpoenue atoma (
7 4)
53 | [lepBble MONBITKH KJIACCU(PUKAIIMA XUMHYECKUX AIIEMEHTOB.

Ilonstue o rpymmnax CXOAHBbIX 3JICMCHTOB (H_IG.IIO‘-IHI:IC u
IIECJIOYHO3CEMEIIBHBIC METAJIJIbI, I'aJIOTCHBI, HHEPTHEBIC l"aSBI).




54 | DnemeHTBI, KOTOpBIE OOpPa3ylOT aMQOTEpHBIE OKCHUABI H
TUAPOKCH/IBI
55 | [leppoanueckuii  3aKOH M IEpUOJMYECKAss  CHCTEMa
xumuueckux anemMeHtoB JI. M. Menneneesa. Ilepuonsl,
rpynmnsl, noArpymnmbl. @OU3NYECKUd CMBICT MOPSAKOBOIO
HOMeEpa JIEMEHTA, HOME POB IIEPUOJIA U TPYIIIIBL.
56 | Crpoenue atomoB. CocTaB aTOMHBIX siaep. M30Tomnbl
57 | Onexktponbl. CTpoeHHE dJIEKTPOHHBIX 000JOYEK aTOMOB
nepBolx 20 XMMHMYECKHMX 3JEMEHTOB  INEPUOJUYECKON
cuctemsl . V1. MenaeneeBa
58 | XapakTepucTUKa  XMMHUYECKOTO  JJIEMEHTa [0  €ro
II0JIOKEHHUIO B nieproauueckoi cucreme /1. 1. Menneneesa
59 | 3naueHne NePUOIUIECKOTO 3aKOHA
U TMEpPUOANYECKON CHUCTEMBbl XHUMHUYECKHUX JJIEMEHTOB IS
pa3BuTHA Hayku U npaktuku. [[. . MenneneeB — y4€Hbli,
Meaaror U rpak/JlaHuH.
Tema 9. Xumnueckasi CBfI3b.
OKuCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC PeaAKIMHU
(8 1)
60 | DIEKTPOOTPULIATETBHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB
61 | MoHHas xumMHuueckas CBs3b Hudposas
nabopatopust
RELEON
Hudposoii
JATYUK
TEMIEPATyphI
TUIATUHOBBIN;
JTATYUK
TEMIIepaTypbl
TEPMOIIAPHBIN
62 | KoBaneHTHO-NIOJISIpHAs CBS3b Ludposas
nabopaTopus
RELEON
Hudposoit
JTATYUK
TEMIIepaTyphl
IUIATHHOBBII;
JATYUK
TEMIEPATypPhI
TEPMOIIApHBIN
63 | KoBaJIeHTHO- HEMOJIsIpHAs CBSI3b

64

CrernieHb OKUCIIEHUSA




65

66 | OKMCIUTEIBbHO-BOCCTAHOBUTEIbLHbIC peakuuu (OBP). | 2
- | Ilponeccol okucneHUs: U BoccTaHOBiEHUA. OKuCIUTENH U
67 | BOCCTaHOBUTEIN.
68 | KonrposbHas padota Ne 3 1
69 | Pezepn 2
70
Kanennapno-remaTnyeckoe niiaHupoBaHue 10 XMMHH 9 Kiacc
2 yaca, 70 yacoB
Ne Tema pa3sjaeia u ypoka Koa- Ucnoan3oBanue
BO
00opyaoBaHus
yac
«Touka pocra
IloBTOpPEHME H
yriay0JieHre 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kiiacca
5u)+lua
1 [lepuonnueckuii  3akoH. Ilepuoamdeckass cuctemMa XUMHYECKHX | 1
anemenToB /. 1. MenneneeBa. CtpoeHnue aToMoB
2 | 3aKOHOMEPHOCTU B H3MEHEHUU CBOWCTB XHWMHUYECKHX 3JIEMEHTOB | |
NEepBBIX TPEX MEPHOJOB, KalMs, KalblLMs U HUX COECIUHEHHH B
COOTBETCTBHUH C IMOJIOKEHUEM 3JIEMEHTOB B MEPUOJIUYECKON CHCTEME
U CTPOEHHEM HX aTOMOB
3 | Knaccudpukanuss W  HOMEHKJIAaTypa HEOpPraHMYECKHUX BemecTB | 1
(MexayHapoHasi U TpUBUAJIbHAS)
4 | Xumuueckue CBOMICTBa BEIIECTB, OTHOCALIMXCA K pa3ivyuHbIM | |
KJlaccaM HEOpPraHWYeCKUX COEAMHEHUN, HUX TeHeTHYecKas CBs3b
HEOPraHUYECKUX BEIIECTB
5 CtpoeHne BeliecTBa: BHUIbl XUMHUYECKOW  cBsizu. Tumbl | 1 [udposas
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT naboparopuss RELEON
THUIA KPUCTAJUIMYECKOW PEHIETKU. .
Hudposoit JaTYUK
TEMIEPATYPhI
IIJITATUHOBBIN
6 | Kourpoabnas paboraNel 1




Tema 1. OcHOBHBIE 3AKOHOMEPHOCTH XUMHYECKUX peakumii (4 1)

7 | Knaccudukanus XMMHUECKUX peaKIUi Mo pa3IuuHbIM MPU3HAKAM.
8 IloHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. [JoHsATHE O TOMOrEHHBIX Hudposas
Y T€TEPOTEHHBIX PEAKLUAX. naboparopuss RELEON
[Mudposoit JTATIUK
TEMIEPATYPBI
IJIaTUHOBBIN
9 IlonssTne O xXuMHYeCKOM paBHOBeCHMM. DaKTOpPBI, BIHAIOLIME Ha Hudposas
CKOPOCTh XMMHUYECKOW peaklMu W MOJOXKEHUE XHUMHUYECKOTO nabopatopus RELEON
aBHOBECHSI. .
P Hudposoit JATYHUK
TEMIIEPATYPBI
IJIATUHOBBIN
10 | Mexanusm OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaxkuuit
(27EKTPOHHBIN OalaHC OKUCIIUTENBHO-BOCCTAHOBUTEILHON PEaKIIUHN).
Tema 2. DnekTpoanTrnyeckas auccounanus. XuMHYeCKHe peakuu
U B pacTBopax (8 u)
11 | Teopuss 3JIEKTPOIUTHYECKON  TUCCOIMAIMU.  DJEKTPOJIUTHI U Hudposas
12 | HeanekTposuThl. KaTvOHBI, aHWMOHBI. MeXaHU3M JAUCCOIMALIMHU nabopatopus RELEON
BEUIECTB C pa3JMYHBIMU BHJAMU XHUMHYECKOM cBsizu. CrerneHb .
Hudposoit JAT4YHUK
nucconuanuy. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI
3JIEKTPOIPOBOIHOCTH
13 | Peakiun uoHHOrO o0OMEHa, YCIOBUS HX TMpoTekaHus. VoHHbIe Hudposas
14 | ypaBHEHHUs peakLuil. naboparopuss RELEON
[{udposoit JTATIAK
AJIEKTPONPOBOTHOCTHU
15 | Xumudeckrue CBOMCTBA KHMCJIOT, OCHOBAa HHMH M COJCH B CBETE
16 | mpencraBieHuii 00 SIEKTPOITUTUUECCKON TUCCOIHAIINN
17 | IloHsiTHE O TUAPOIU3E CONEH.
18 | Ilpaktuueckas paborta Ne 1 Pemenue skcriepuMeHTaNbHBIX 3a/1a4 IO Hudposas
TeMeE naboparopuss RELEON
[{udposoit JTATIAK
AJIEKTPONPOBOTHOCTHU

Tema 3. O0masi xapakTepHCTHKA XMMHYECKHX 3J1eMeHTOB VIIA-
rpynnsl. I'ajiorens (4 1)




19

OO0mas xapakTepucTuka raaoreHoB . OCOOCHHOCTH CTPOCHUSI aTOMOB
3TUX DJIEMEHTOB, XapaKTEpHbIC JUIS HHUX CTCICHH OKUCIICHHS.
Crpoenue u pU3NIECKUEe CBOWCTBA MPOCTHIX BEIIECTB — T'aJlOTEHOB

20

XUMUYecKue CBOWCTBa Ha TpHMepe Xxyopa (B3aMMOJICHCTBHE C
MeTaJljJaMHi, HEeMeTajlaMu, Ienodamu). Xsoposogopod. CossHas
KHCIIOTa, XUMUYECKHE CBOWCTBA, TTOJyYeHUE, TPUMEHEHHE.

21

dusnonornyeckoe IEHCTBHE XJIOpa M XJIOPOBOJIOPOJA HAa OPraHHU3M
yesoBeKka. BaxkHeie XI0pruapl 1 X HaX0XKJICHUE B IPUPOJIE .

Hudporas
naboparopuss RELEON

22

[IpakTuueckas pabora.

Ne 2. TlomyueHue constHON KHUCIOThI, U3y4YE€HUE €€ CBOWCTB

Hudposas
naboparopuss RELEON

Tema 4. O0mas xapakTepucTHKA XUMHUYeCKUX jeMeHTOB VI A-
rpynnsl. Cepa u eé coequHeHus (5 u)

23

OOmass xapakrepuctuka siaeMeHToB VI Arpynmel. OcoGeHHOCTH
CTPOEHMSI aTOMOB 3THUX 3JIEMEHTOB, XapaKTEpHbIE ISl HUX CTEHEHU
OKHCJICHHUS

24

CrpoeHnue u pu3nyeckue CBOWCTBA MIPOCTHIX BEIIECTB — KHUCIOpPOa U
CEpBL

AnnorponHsle MOAM(UKALMU KUCIOPOJAa U cepbl. XHUMHUYECKHE
CBOMCTBA CEPBI.

CepoBoopo, cTpoeHue, (U3MYECKHE W XHUMHUYECKHUE CBOMCTBA.
OKCI/I)II)I CCPhI KaK NpCACTAaBUTCIIN KUCIIOTHBIX OKCUJI0B

25

CepHas kucnora, (pu3nyeckre U XUMHYECKHE CBOWCTBa (0OIIMe Kak
MIpeJICTaBUTENS KJlacca KUCIIOT U criennduyeckue), MpuMeHeHne

Hudposas
naboparopuss RELEON

Hudposoii JaTYUK
AIIEKTPOIIPOBOHOCTH

26

XUMHUYECKHUE peaknuuu, JCKamue B OCHOBE IMTPOMBIIIJICHHOT'O crocoba
MMOJIYYCHHA cepHoﬁ kucioTel. Conn cepHoﬁ KHCJIOTHI.

27

Haxoxnenue ceppl m €€ coeauHEHU B TpUpoJe. XUMHUECKOE
3arpsi3HEHUE OKPYXKAroLIeW Cpellbl COCIMHEHUSAMU CEpbl (KUCIOTHbBIE
NOXIHW, 3arps3HEHUE BO3JyXa U  BOJOEMOB), CIIOCOOBI  €ro
IIPEIOTBPALLICHUS

Tema 5. O0masi xapakTepuMCTHKA XUMHYECKHX 3JIeMEeHTOB VA-
rpynnsl. A30T, pochop u ux coequHeHus (7 1)

28

OO6mrast  xapakTepucThka djaeMeHTOB VArpynmbl. OcoOeHHOCTH
CTPOCHUA AaTOMOB JTUX 3BJICMCHTOB, XapPaKTCPHBIC IJId HHUX CTCICHU




OKHCJICHUA

29

A30T, pacmpocTpaHeHHe B TNpUpoae, (U3MUECKHe M XHUMHUYECKHe
cBorictBa. KpyroBoport a3ora B npupoze

30

AMMI/IaK, €ro (1)H31/I‘IGCKI/IG Hn XUMHWYCCKHEC CBOﬁCTBa, MOJIy4Y€HUEC U
IMPUMCHCHHUC. Conn aMMOHHA, HX (1)I/ISI/I‘IGCKI/IG n XHUMHUYCCKHEC
CBOﬁCTBa, IIPUMCHCHHC.

[Tpaktuueckass padora Ne 3. IlomydeHme ammuaka, HU3y4eHHE €rO
CBOJWCTB.

31

A3oTHas Kuciorta, e€ (u3M4ecKue M XMMHUYECKHe CBoWcTBa (oOuue
Kak  TpeACTaBUTENs  Kilacca  KUCIOT H  CrHeuupUYecKue).
Hcnonb3oBaHue HUTPATOB M  COJEH aMMOHHUS B  KauyecTBe
MUHEPAIBHBIX YA0OpEHUI

[udposas
naboparopus RELEON

Hudposoit JaTYUK
AJIEKTPOIIPOBOTHOCTH

32

XUMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPEAbl COEAUHEHHUSIMHU a30Ta
(KUCTIOTHBIE O/, 3arPsI3HEHNE BO3/IyXa, MOYBBI U BOJJOEMOB

33

®ocdop, amnorponHsie Moaudukanuu Qocdopa, ¢GuzMUecKue u
XMMHUYECKHE CBOMCTBA

34

Oxcun  docdhopa(V) u  dochopHas KucioTa, (U3HUECKUE U
XMMUYECKHE CBOWCTBa, MoiydyeHue. Mcmomp3oBanue ¢ochatoB B
KayeCTBE MHUHEPAIbHBIX YIOOpPCHHUH. 3arps3HEHUE MPUPOIHBIX
BOJ10EMOB (ochaTamu

Tema 6. O011as1 XapaKTePUCTHUKA XMMUYECKHX 3JjieMeHTOB [VA-
rpynnbl. Yrjiepoa i KpeMHHi U uX coequHenus (8 1)+ 1

35

Yraepon

36
37

OKCI/II[BI yriepoada, ux (I)I/I3I/I"ICCKI/IC 1 XUMHYECKHE CBOMCTBA.

38

VronpHas KHUCIOTa M €€ COJIM, HX (I)PBH‘ICCKI/IC n XUMHYCCKHEC
CBOP'ICTBa, MOJIY4YCHHUE U TIPUMCHCHUC.

39

[TepBoHayanbHble TOHATHS 00 OPraHWYECKUX BEIIECTBAX KakK O
COCJIMHCHHSX YIJIepoJia: OCOOCHHOCTH COCTaBa M cTpoeHus. [loHsaTue
0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: XKUPAX, OEIKaX,

40

Kpemuuii, ero ¢usnueckue u XMMHUYECKUE CBOWCTBA, MOJyYEHHUE U
MIPUMEHEHUE.

41

[Tpaktnueckass pabora Ne 4 [lomydeHue yriaekWcioro rasa.

[{udposas




KavecTBenHas peakius Ha KapOOHAT-UOH naboparopus RELEON
Hudposoit JaTYUK
3EKTPONPOBOIHOCTH

42 | llpaktnyeckast pabota Ne 5 PemieHue skcrepuMeHTaNbHBIX 337ad M0 Hudposas

teMe «Hemeramb. naboparopus RELEON
Hudposoii JaTYUK
IEKTPONPOBOIHOCTH

43 | KonTponpHas pabora
Tema 7. O0mue cBoiicTBa METAJIOB
(4 1)

44 | O0mas XapakTepUCTHKa XHMHYECKHUX DJIEMEHTOB — METAJUIOB Ha
OCHOBAaHUM X IOJIOXKCHHUS B MEPUOJNYECKON CHCTEME XMMHUYECKHX
anemeHToB J[.1 . MenzaeneeBa u CTpoeHUs: aTOMOB

45 | Crpoenune MetaioB. Merammndeckass CBA3b W METAIIMYECKas
KpUCTAJUIMYECKasl peméTka. DIEeKTPOXUMHUECKUH psij HalpsHKeHUN
METAJIJIOB

46 | dusnueckue U XMMHYECKHE CBOMCTBA METAJJIOB.

47 | Obmue cnocoObl monydeHus MertaysioB. IloHATHe O KOppo3uu

METAJIJIOB UM OCHOBHBIE CHOCOOBI 3almUTBhl OT Koppo3uu. CruiaBbl

(cranp, 4yryH, JIOpaJlOMHHUHN, OpOH3a), UX NMPHUMEHEHHE B OBITY U

MIPOMBIIIJIEHHOCTH

Tema 8. Baxkneiinmue MeTa/uIbl U UX coeMHeHus (16 u)+ 2

48 | llemouynsie wmetamwibl. [lomokeHue B MEPUOJUYECKON CHUCTEME
xuMuueckux a3nemeHtoB JI. M. MenzaeneeBa, CTpOCHUE aTOMOB.
HaxoxneHnue B npupoze.

49 | ®usnueckue U XMMUUYECKHE CBOMCTBA (HA MpUMEpPE HATPUsL U KaJus)

50

51 | Oxcunbl ¥ THAPOKCUIBI HATPHUS U KaJIUs

52 | IlpumeHeHue MIeNIOYHBIX METAILUIOB U UX COSIUHEHUM.

53 | lllenoyHO3€MENBHBIE METAJIIIBI MAarHUM U KaJbLUH, CTPOCHHE aTOMOB.

[TonoxxeHue B NEPUOIUUECKON CUCTEME XUMUUYECKUX di1eMeHTOB /[, U.
Menneneesna.




Haxoxnenue B npupoje

54 | ®uznyeckre U XUMUYECKHE CBOMCTBA KaJblUsl U MarHus
55
56 | Baxneiimue coeMHEHUs KambIus (OKCU, TUAPOKCHU, COJIN).
57 | KectkocTh BOABI M crOcOObI ee ycTpanenwus. [Ipaktuueckas pabota
Ne 6. )KEcTKOCTH BOIBI M METOIBI €€ YyCTPAHEHUS
58 | AnroMUHHH.
59 | ®uznyeckue W XUMHYECKHE CBOMCTBAa. AMQOTEpHbIE CBOWCTBA
60 | okcuaa u TUAPOKCUIA
61 | XKeneso. Hudposas
nabopatopus RELEON
Hudposoit JAT4YHUK
JIaBJICHUS
62 | ®usnyeckne U XUMUYECKHE CBOMCTBA JKeJe3a
63 | Okcunpl, rugpokcuabl U conu xeneza(ll)
u xene3a(lll) .
64 | [Ipaktuueckas pabora Ne 7. Pemienue skcriepuMeHTaIbHBIX 3a7ad IO Hudposas
TeMe «MeTaib) . naboparopuss RELEON
[Hudposoit JTATIUK
65 | KonTpoawsHas padora Ne3
Tema 9. BemmecTBa n1 MaTepuaJibl B ’KU3HH YesaoBeka (3 1)
66 | HoBple Marepuanel M TexHOJIOTMU. BemiectBa M Marepuainsl B
ITOBCETHEBHOM KU3HHU YEJIOBEKA. XUMUS U 310POBbE.
be3omnacHoe KUcIo/Ib30BaHNE BEUIECTB U XUMUUECKUX PEAKLIUN B OBITY.
67 | [lpupoaHble HMCTOYHUKH YIJIEBOJOPOJIOB (yroyib, MPUPOIHBIA Ta3,
HE(TB), MPOTYKTHI X MEPePabOTKH, UX PO
B OBITY ¥ IIPOMBILICHHOCTH
68 | OCHOBBI HKOJOTHMYECKOH TI'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE

OKpyXaro Iel cpenpl (MpeneiabHO JAOMYCTHUMAasi KOHIICHTpPALUS




Bemects - [1/1K).

Poap xumMuu B PCHICHUHN 5KOJIOTHICCKUX HpO6JIeM

JlaGopaTtopusie pabotsr 8 kiacc [Ipaktuueckas padora Ne 1. «M3ydeHue cTpoeHus mIaMeHmn»
Teopernyeckas yacte: ['opeHHME — CIOXKHBIM NPOLECC, CONPOBOXKIAIOIIUICSA BbIICICHUEM
SHEPTUH, KaK MpaBUjIO, B BUJE TEIJIa U CBeTa. Pa3nmnyaioT roMoreHHoe TOpeHue (HampuMmep,
npu paboTe Ta30BOM TOpPENKH), U TeTepOreHHOE TOopeHHe (HampuMmep, TOpeHHe CHupTa U
CyXOTo Toprouero). B paccMOTpeHHBIX mMpuUMepax IuiaMsi UMEET CXOAHOe cTpoeHue. B HEM
MOHO BBIJICIUTb TPU YaCTH.

BHyTpeHHH KOHYC TEMHOTO IBeTa (B Ciy4ae ra3oBOM TOPEJIKH CHHErO IBETa) C HU3KOH
temrnepatypoir ~ 300—500 °C. 3nmech NPOUCXOIUT HCIAPEHUE U PA3JIOKEHHE TOPIOYEro
BEIIIECTBA.

CpenHuii BOCCTaHOBUTENBHBIN KOHYC COCTOMT U3 CMECH BO3/yXa U TOPALIEro rasa. 34ech noj
BIMsiHUEM Ooisiee BbIcOkOM TemmepaTypbl (1500—1800 °C) mnpoayKThl HCHApeHUs Hu
pa3IoKEHUs] TOPIOYMX BELIECTB aKTUBHO PEarupyroT ¢ kuciopoaom. Ecimu yacte yriepoaa
ocTaércs CBOOOIHOM, TO €ro MeNbyaiilie YaCTULbl PACKAJIIOTCS U NPUAAIOT IJIAMEHH SIPKOoe
CBEUYEeHHE. DTa 4acTh IulaMeHu OoraTta yrapHbiM razomMm CO — CHUJIbHBIM BOCCTAHOBHTEIEM,
MO3TOMY €€ Ha3bIBAalOT BOCCTAHOBUTENIbHOW. Touka Hamboyiee BBICOKOW TeMIepaTypbl
HaXOJUTCs HA OCTPUE BOCCTAHOBUTEIBLHOI'O KOHYCA.

BHemHmil OKUCIUTENBHBI KOHYC O0pa3yeT HEBUIUMYIO OOOJIOUKY, OKPYKAIOIIYIO ILIamsl.
3IICCB HO,H BHHHHHGM ?)Han/ITeHBHOrO HpI/ITOKa— KHCIIOpOJa BO31yXa NMPOUCXOAUT IIOJITHOC OKHMCIICHHE I'OPrOYEro BEIIECTBa 10
C02 u H20 (IpU TOPEHMH CYXOro TOpIYEro Ha OCHOBE YPOTPONHHA TaKXKe O6pa3yeTC5I N2) HpI/I 3TOM OCTaéTCH
M30BITOK  KHCIIOPOJa, KOTOpBIM TMpH BBICOKOM TemrmepaType o0lanaeT BBICOKOM
OKHCJIUTEJIBHOM  AKTUBHOCTBIO, IO3TOMY  BHEWIHSAS  4acTh  IUIAMEHUM  HA3bIBAECTCS
OKUCIUTENBHOU. Mcrionb3ys, TOIyB BO3yXa, MOKHO YBEIUYUTh TEMIIEPATYPY IJIAMEHHU.

IIpakTryeckas yacte: [lenp omnpITa: U3ydynuTh CTPOEHUE IUIAMEHH, ONPEIEIUTh TEMIIEPATYpPy B
Pa3HBIX €0 30HaX IIPU UCIIOJIIB30BAHUU PA3JIMYHBIX UCTOUHUKOB TEILIA.

Ilepeuens 0amuukos yughposoii nabopamopuu: JaTYUK TEMIEPATyPhI
TEpPMOTAPHBIN. [JononnumenvHoe 060pyo0osanue: IMWITATUB C 3aXHMOM; JAep)KaTellb Ul
MPOOUPOK; CIUPTOBKA. Mamepuanvl u peakmuguvl: COUPT ITUIOBBIN; CyX0€ roproyee; cBeya.

Texnuxa 6esonacnocmu:
1.PaboTa cBsi3aHa C OTKPHITHIM IJITAMEHEM — OEPEeruTech 0XKOora.

2. Tepmomnapa mociie U3BIEUYCHUS U3 TUIAMEHH OCTHIBAET HE cpa3dy — OeperuTech 0Xkora.
3.B cniupTOBKE CONEPKUTCS TOPIOYAs KUIKOCTb.

HHcmpykuuﬂ K 8blNOJIHEHUIO:




1. TlogkmiounTe BBICOKOTEMIEPATYpPHBIM AATYUK (TEPMOIApy) K PETUCTPATOpPy ITaHHBIX
(koMmBIOTEpY). 3aKpenuTe AaTYUK B INTAaTUBE TaK, YTOOBI €ro KOHYMK Kacajics (QuTwis
CIIUPTOBKH .

2. 3Baxrure cnuptoBKy. Korzma mnokazaHus CTaOMIU3UPYIOTCS, 3alMIINTE 3HAYCHHE
TeMmriepatypbl Ha cxeme Itiamenu (puc. 1). 3.Ilepememiaiite natyuk TemMmeparypsl B
CIIEAYIONIYI0 TOUKY IUIAMEHH B COOTBETCTBHU cO cxeMoM. [[ng storo ocnabnsaiite mydry u
nepeMenaiite e€ (BMecTe C JIAaIKOM M AaT4YMKOM) B HyxkHoe MecTto. Korjga mnokaszaHus
CTaOMJIM3UPYIOTCS, CHOBA 3aHOCUTE 3HAUYE€HUE TEMIIepaTypbl B COOTBETCTBYIOLIEH TOUKe Ha
CXEMY .

4 . Tak wu3MepbTe TeMIepaTypy BO BCEX TOYKax IUIAMEHH, OTMEYEHHBIX Ha CXeme. 5.
[ToBTOpPHUTE NEMCTBUS CO CBEYOM M CYXHUM TOPIOYHM.

6.06parute BauManue! Ilpu M3ydeHUU CTPOEHUS IUIAMEHU CYXOTO TOPIOYEro HMCIOIb3yeTCs
1/4 gactb Tabnetku. Kycodyek roproyero noMemarT Ha KepaMHUYECKYIO IIUTKY.

Puc. 1. Touku u3MepeHuss Temmeparypbl IulamMeHu 7 . BHecuTe B IutaMs CIMPTOBKM Ha
MOJIMUHYTHI TPOOUPKY. M3BIIeKHUTE MPOOHPKY U3 IJIAMEHU M PACCMOTPHUTE €€ MOBEPXHOCTb.

8 . IToBTOopuTe OMBIT cO cBevoid. Kakoro 1iBera oopazoBasics HanéT? UTo 3TO 3a BemecTBo?
Buvigoowi:

B BmIBOjgax ykazaTh, KakOW MCTOYHHK TEIUIOTHI MPEANOYTHUTEIIBHO HCIIOJIb30BaTh B
XUMHUYECKOH J1abopaTOpHH U MOUEMY.

Koumponwvnwvie gonpocnwi:
1 . Kakoit ucTouHuk miaMmeHu ObuT Ucnonb3oBan? 2 . Kakast yacThb mjiaMeHu camas ropsidas?

3 . Jlo kakoli MakCUMaJIbHOM TemmepaTypsl yaa€Trcst nporpets Tepmonapy? 4 . Uro ropsiuee —
LEHTp IUIAMEHH WU Kpas?

5.IloueMy CIUPTOBKA FOPUT MOYTH OECIIBETHBIM TUIAMEHEM, a CBeYa — CBETAIUM? MOXHO Jin
HCIONIb30BaTh CBEYH B TaOOPATOPUU BMECTO CIIUPTOBOK?

6. Kakue mpoayKThl TOPEHHSI OJJTMHAKOBBI Y CHUPTOBKH U CBeUM? 3aJaHue JJIsl MOArOTOBKHU K
I'UA, BIIP

[Ipu HarpeBaHuu TBEPIBIX BEIIECTB B MPOOUpPKE HEOOXOAUMO: 1.B3SITh MPOOUPKY B PYKU U
HarpeBaTh Ty YacTb, I7IE JIKUT BEIIECTBO; 2.3aKPENUTh MPOOUPKY B LITATUBE U HArpeBaTh TY
4acThb, [JI€ JIEKUT BEIIECTBO;
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3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MIPOOUPKY, a 3aTEM Ty HacTh,
IJIe JISKUT BEIIEeCTBO; 4.3aKpenuTh MPOOUPKY B IITaTUBE, MPOrPETh BCIO MPOOUPKY, a 3aTeM
Ty 4acTh, e JeXUT BeulecTBo. (IIpaBuibHbIN 0TBET: 4 .)

8.3amanue ais pa3BUTHs QYHKIIMOHATBHOM TPaMOTHOCTH



B xHure Maiikia ®@apanes «lcropus cBednm» aBTOP OIMCHIBAET OIBIT, KOTOPBIA OH
JEMOHCTPHUPOBAJI Ha CBOMX JEKUIMAX. B muiams cBednm OH momenial M30THYTYHO CTEKIISTHHYIO
TpyOky. OnuH KoHel TpyOKH OITycKaJjicsli HEAaJeKo OT (UTHUIS, BTOPOH BBIBOAWICA Ha
HECKOJIbKO CAaHTUMETPOB OT IUIaMEHHU. Uepe3 HeKOoTopoe BpeMs K KOHILy TPYOKH MOJHOCHIH
ropsILyto ay4duHy. [1osSBIsAI0Ch TU1aMsl, KOTOPOE CYIECTBOBAJIO OTAEIBHO OT IUIAMEHHU CBEUHU.
Kax M0»kHO 00BACHUTH 3TO sIBIEHHE?

OtBeT: B 9TOif yacTH TUIaMEHU TPOUCXOAWT wHcrapeHwe mapaduHa. Ilapel mapaduHa Ha
BO3J/lyX€, NPU MOJKUTAHUU, 3arOPAIOTCSI.

Puc. 2. OnbIT ¢ j1aMeHEM CBEYH

JleMOHCTpalHOHHBII dKcniepuMeHT Ne 1. «Boidenenue u noznowenue mennia — npu3nax
XUMUYECKOU PeaKyuu»

Teopernueckas gacte. Pabora mpoBomutcs mpu u3ydeHuH Tembl «lIpU3HAKM XHUMHYECKUX
peakuuii». Beinenenue u

MOTJIOUICHUE TEIJIOThl, M3MEHEHUE OKpPAacKd pacTBOPOB WJIM BEIIECTB, BbIJEIIEHUE Tra3a
ABJIAIOTCS OCHOBHBIMHU IIPU3HAKaMU XMMHUYECKHMX peakiuil. Taxke MMEeT CMBICI MOBTOPUTH
paboTy MpH BBEACHUU MOHITUS «TEIIOBOU 3((HEKT peakumy .

[MpakTudeckas yacTb. [lens paboOThI: MPOIEMOHCTPUPOBATH BBIJICIICHNUE U MOTJIONIEHUE TeTlia
pU XUMUYEeCKHX peakiusx. CBsA3aTh MOKa3aHUS JaTYMKa TeMIepaTypbl C OCS3aTelbHBIMU
OILYIICHUSIMHU.

Ilepeuenv oamuukos yughposoii 1abopamopuu: JaTIUK TEMIIEPATYPbI IIIATHHOBBII.

Jlononnumenvrnoe o060pyodosanue: IBa XUMHUYeCKHX cTakaHa (50 wi1), TpoMbIBajgKa ¢
JTUCTUJUTMPOBAHHOM BOJIOM, CTaKaH JIs CJIMBa OTPAOOTAHHBIX PACTBOPOB.

Mamepuanvt u peaxmugvl: aNIOMUHHEBas NPOBOJIOKA WIM rpanyibl, 20%-HBIA pacTBOp
ruapokcuna  Hatpus NaOH, 10%-nmwiii  pactBop ykcycHoit kucimotsl CH3COOH,
ruapokapoonat Harpus NaHCO3 .

Texnuka b6eszonacnocmu: 1 .Pabotats B oukax. 2.Tpedyercs coOmroeHue Mep 0€30MacHOCTH
pu paboTe ¢ TUAPOKCUIOM HATPUS U HATPEeBATEIHLHBIMU MTPHOOPAMHU.

Uncmpykyus k evinonnenuro: 1.B xumudeckuid crakaH HajedTte pactBop mieinoun NaOH.
N3mepsTe ero Temneparypy. [lomectuTe rpaHyibl WU TPOBOJIOKY AIFOMUHUS TakK, YTOOBI HaJI
HUMHU oOcTaBajcsi ciod xuakoctu. Korma HauHETCs peakiusi, oOpaTuTe BHHUMaHUE
ITKOJTbHUKOB Ha BBHIJICJICHUE Ta3a W yBEIWUYEHHUE TeMIiepaTyphl. JKemaTenpHO (€ciu peakius
UAET HE CIAUIIKOM OYpHO) MPOWTH IO KJIACCY U JIaTh IIKOJBHUKAM MOTPOTaTh CTaKaH, YTOObI
yOeIuThCS, UYTO €ro CoAepKUMOE paszorpeioch. OTMETbTe MaKCHUMaJbHYIO TEMIIEpaTypy
pactBopa. [Tony4eHHbIH pe3ynbTaT 3aHeCUTe B TAOIHILY .

2.IlpoMoiiTe AaTUMK TeMIepaTypsl BojOH. B crakaH HayelTe yKCyCHYrO KUCIOTY Ha 1/3 mo
BbIcOTE. I3MepbTE €€ Temmeparypy.

HeGonpmmMu mopuussMu HAchIIbTE THAPOKAPOOHAT HATPUS, MOMEIIMBAsl AATYUKOM
temriepaTtypbl. OOpaThTe BHHUMAaHHE IIIKOJHHHKOB Ha BBIJICJICHHE Ta3za - TMpPU3HAK
xumudeckon peakuuu. Ilocmorpute, Kak wu3MeHsierca Temneparypa. OTMmerbTe
MHHUMAJIbHYIO TEMIIEPATYpPy pacTBOpA.

Bv1600wbi: YkazaTe npU3HaKU XUMUYECKUX PEAKLUH.

KOHmpOJZbele eonpocsl.



I.HpI/IBe,I[I/ITC MMPUMCPLBL peaKHHﬁ, MMPOTCKAOUINX C BBIACIICHUCM TCIIJIOTHI.

2. J151st moJiydeHus HEeTalméHOW M3BECTH MeJl MPOKAIMBAIOT MPHU BBICOKOM Temmeparype. K
KaKoMy THUITy MO>XHO OTHECTH 3Ty peakuuio? 3.3amanue miusa nojarotoBku k ['MA, BIIP:
Tonpko XUMUYecKHe SIBICHUS IEPEUUCIICHBI B TPYIIIIE:

1.'openne cBeun, BHIMAJACHUE MOXKIACBBIX Karenb, KAMEHHE BOAbI 2.CKucaHUE SOJOYHOTO
COKa, CKMCaHHE MOJIOKA, pacTBOpeHHe Mena B ykcyce 3.TasHue cHera, IUJIaBJIEHUE CBUHIIA,
MpoTyXaHue KypuHoro siiina 4.00pa3oBaHue TyMaHa, ropeHue OEHraJIbCKOM CBEYM, TOpeHue
MIPUPOAHOTO ra3a

JdemoHcTpaunoHHbIH YKCIepuMeHT Ne 2. «Pa3znoscenue 600bt 31eKmpudeckum moKom»

Teopernueckas yacte. [lepen Hagamom paboThl ciaeayeT 00CyIUTh CO IIKOJIbHUKAMH BOMPOC:
MPOCTBIM WJIM CJIOKHBIM BELIECTBOM sBJIsieTcss BoAa. llocie BBIABMIKEHHUS Yy4YallUMUCH
pPa3IUYHBIX THUIIOTE3 YYUTENh MPOCUT TMPEIOKHUTh BAapUAHTHI HUX OSKCICPUMEHTAIBHON
MIPOBEPKHU.

OOBIUHO JJAHHBIN ONBIT PEKOMEHAYIOT MPOBOAUTH B pubdope I"'opmana, ycTpoicTBO KOTOPOTro
SBJIIETCS JOCTATOYHO CJIO’KHBIM U1l BOCBMHUKIJIACCHUKOB. Y JOOHEE €ro MpoBOJIUTH B IpHOOpe
JUIsL OTIBITOB C AJIEKTPUYECKUM TOKOM, UCIOJIb3Ys B KauecTBe 31eKTpoauTa 10%-Hblit pacTBOp
THJIPOKCHJIa HAaTpusi M CTalbHble (JIyd4llle HHKENIEeBbIE) »dJeKTpoAsl. Bo wn30exanue
BCIICHMBAHUS PAcCTBOpa IpH JEMOHCTPALMU K 3JIEKTPOJIUTY CleAyeT J00aBUTh STHUIIOBBIM
cupt (Ha 4 o0BbEMa pacTBopa AnnekTpoauta 1 006EM 95%-Horo pacTBopa criupTa) .

IIpakTudeckas yacTb. Llens paboTel: chopMupoBaTh NPEACTABICHUS Y yyaluxcs 00 aHaIu3e
CJIOKHBIX BEILIECTB M U3MEHEHUH MOJIEKYJT CJIO’KHBIX BEHIECTB B X0/1€ XMMHUYECKUX PEaKIIUi.

Lononnumenvnoe obopyoosanue: IpUOOP VISl ONBITOB C AIEKTPUYECKUM TOKOM; MCTOUYHHUK
MOCTOSTHHOTO TOKA: MPOOUPKH - 2 IIT., IPOHYMEPOBAHHBIE; JIYUHHKA; CIIUPTOBKA; MPOOKH — 2
T, TTAHIIET .

Mamepuanst u peakmugol: cnupT 3TUNOBBIN, 10%-HbII pacTBOP 1IETOUH.

Texnuka beszonachocmu: Pabotath B oukax. TpeOyroTcsl crenuaibHble Mepbl 0€30MMacHOCTH
pu paboTe C TUAPOKCUIOM HATpHS .

Hncmpykyus k evinonnenuro: 1.3am0JHUTE ANIEKTPOIUTUUECKYIO BAHHY U IEMOHCTPAI[MOHHbBIE
MpOOUPKH PACTBOPOM IJIEKTPOJUTA 3apaHee, A0 ypoka. 2.IIpomemoHCTpupyiiTe mpudop
y4YalmMcsi, 0OObSICHUTE €r0 YCTPONCTBO U BKIIFOUUTE MOCTOSTHHBIHN SJIEKTPUYECKUN TOK.

1. HaOmiomaetrcs BbAeNeHHE Ta30B Ha JJeKkTpoaax mpubopa. OOpartute BHHUMaHHE
YYaIIuXxcsl Ha TO, YTO OJIUH W3 Ta30B BbIIEIAECTCS MHTCHCUBHEN U 3aHUMAET B JIBa pas3a
007b1IKN 00BEM MO CPABHEHUIO CO BTOPBIM T'a30M.

2. OOcynurte HabMIO1aeMble PU3HAKKA XUMUYECKON PEaKIINH, CACIIalTe MPEeOIOKEHUS
0 TOM, B KaKUX MPOOUPKaX HAXOMAATCS KHCIOPOJ U BOAOPO. DIEKTPOIU3 MPEKPATUTE,
Korja B mpoOupkax HabepETcst 0KOI0 6 MII BOJOpOAa U 3 MJI KUCIIOPO/Ia .

3. OOpaTthTe BHUMaHHE Ha pa3U4YHbIE 00BEMBI COOpaHHBIX ra3oB. [IpoOMPKH TUIOTHO
3aKpoiiTe TpPOOKaMM IO CIIOEM 3JIEKTpONuTa. TIeromel Jy4nHOW OmpeaeInTe
HAJIMYME KHUCIOpoJa B TPOOWpKe, TOpALICH JIyYWHOW TOHOXKTUTE BOJOPO/I.
[TpeanoxuTe y4amMcsl 3aHECTH PE3yJIbTaThl HAOMIOAEHWH B Tabmuiy. Pesymbrarsl
HaOII0ACHUI

Howmep npobupku O0Bém raza Ha3Banue raza
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Bwvi6o0owvi: OTpa3uTk, 4TO MPOUCXOTUT C MOJIEKYJIAMU CIOKHBIX BEIIECTB B XOJI€ XUMUYECKOU
peaxuuu.

Koumponvhnvie gonpocwi: 1. M0OXHO 1M 10 BHEIIHEMY BUAY OTIMYUTH a3 BOJOPOJA OT rasa
kuciopoga? 2 .Kakue yacTHIbl COXPaHSIOTCA B XOJI€ NMPOTEKAHUS PEAKIUU Pa3I0KEHUS
BOJIbI, a Kakue pazpymarrca? 3 .Kak aokazarh, 4TO B COCTaBE caxapa COAEPKATCS aTOMBI
yriepoaa?

4 Bamanue qisa noarotoBku k ['MA, BIIP. Ilpu cobupanuu ra3oB HCIOIB3YIOT MPUOOPHI,
MpeJICTaBICHHbBIE Ha pucyHKe. C TTOMOIIBIO, KAaKUX M3 YKa3aHHBIX PUOOPOB MOXKHO COOUPATH
Bogopoa? OOOCHYITE CBOM OTBET, UCXO/IS U3 CBOMCTB JJAHHOTO rasa.

Puc. 7. IlpuGops! 1151 coOrpaHus Ta3oB
(A) (B) (B)
I _Z 2 ﬂ i—

JleMoHCTpalnOHHBIHN 3KcriepuMeHT Ne 3. «3aKOH COXpaHEHHUs MAacChl BEILIECTBY»
Teopernueckas yacTb. [Ipy u3yueHun JaHHOW TEeMbI LEIE€COO0Pa3HO cO34aTh MPOOJIEMHYIO
CUTYaLIMIO, JAJI pa3pelieHus

KOTOPOM yyamiuecs BbIABUTAIOT TUIIOTE3bI, TPEOYIOLIUE SKCIIEPUMEHTAIbHOM poBepKu. [Ipu
00CYXKJICHUH MPEIOKEHHBIX BAPHAHTOB MPOBEPKHU BBIIBUHYTHIX THIIOTE3 BOCBMUKIACCHUKHI
MpeyiaraloT pa3jinyHble BapHUAHThl KOHCTPYKLUHUU HPUOOPOB, T.€. MPOSBIAIOT TBOPYECKYIO
aKTHBHOCTb, B X0/1€ KOTOPOI MPOUCXOIUT MEPEOCMBICIIEHIE TPHOOPETAEMBIX 3HAHUH.

Ha ypoke yuamuecs y3Hator o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX
OTKPBITHIO 3aKOHA COXPAaHEHHUS! MacChl BEIIECTB, (POPMYIHUPYIOT 3aKOH, MPUXOAST K BHIBOAY,
YTO Macca BEIIECTB B XOJ€ peakUuH JO0JDKHA OcCTaBaTbcsi IOCTOSHHOM. JloOuBIIKMCH
ITIOHUMAaHUs JaHHOTO TE3HUCA, YUUTEIb JEMOHCTPUPYET SKCIEPUMEHT .

[IpakTudeckas yacTb. [lens paboThI: 3KCTIEpUMEHTAIIBHO JI0Ka3aTh 3aKOH COXPAaHCHHSI MacChl
BEIILIECTB.

ﬂonwmumeﬂbﬁoe 060py006aHue: BC€Chl TCXHOXUMHUUYCCKHUEC HIIM JJICKTPOHHBIC; CBCYA; Koyba
IIJIOCKOJJOHHAasA 250 MJI; JIOKKa IJId COKMI'aHHUs BCIICCTB.

Mamepuanvt u peakmusbsl: cBeya.
Texnuxa 6ezonacnocmu: BbIIOJIHATH TPEOOBaHUS IPU pabOTE C OTKPHITHIM IIAMEHEM.

Hncmpykyusa k @vinonnenuro: Ha pblYaKHBIX MIIM 3JIEKTPOHHBIX BECaX YPAaBHOBELIUBACTCSA
CBeuYa, a 3aTeM YYMTeNlb 3aXuraer e€. Yuamuecs HaONIOJAlOT, 4TO B TeueHHe ~1 MuH
paBHOBECHE BECOB HAPYIIAETCS, YallKa C TOPAILLEH CBEUOM MOJHUMAETCA BBEPX. YUALIUMCS
3ajatoTcad  Bompockl: «Kak MOXkHO o00bsicHUT, HaOmonaemsidi ¢dakt? Kak s1oT (akr
COIJIaCyeTCsl C 3aKOHOM COXpaHEHMsI Macchl BelecTB?» OOCyXIeHUE TaHHBIX BOIPOCOB




NPUBOAUT YYALIUXCS K MBICIM O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIETyeT
M3MEHUTh KOHCTPYKIHUIO IprOopa.

VYuutenb 3apaHee JOJKEH MOJATOTOBUTH KOJOY JOCTATOYHO OOJBIIOr0 00bEMa C XOPOIIO
MOJIOTHAHHOM MPOOKOH, B KOTOPYIO BCTaBJICHA JIOKEYKA.

B noxeuxe 3akperuisiercs cBeda. Bech mpubop B cOope
3apaHee ypaBHOBellMBaeTcs Ha Becax (puc. 8) . Korga ywamuecs npuxofsT K BBIBOAY, YTO
OIIBIT CIIEAYET MPOBOIUTH B 3aKPHITOM MPHOOpE, YUUTENb TOCTAET BECHI C KOJIOOM, 3aKUTraeT
CBEUY, 3aKpPEIUICHHYIO B JIOKEUYKE, BHOCHT B KOJIOY M IJIOTHO 3aKpBIBACT. YJalllUecs BUIIAT,
YTO paBHOBECHE BECOB HE HApYILIAE€TCs B XOJI€ BCETO IKCIEPUMEHTA.

Puc. 8. IIpuGop 1151 A€MOHCTpAIMU 3aKOHA COXPAHEHHS MACChI BEIIIECTB

BriBos!:
B BBIBO/IaxX HEOOXOAMMO OTPA3UTh TE3WC, YTO MAcCa BEUIECTB MPHU MPOTCKAHUH XUMHUYCCKON
peaKLMK COXPaHSIETCS.

Koumponvnvie 6onpochwi:
3amanus Ui pa3BUTHS GYHKIMOHAIBHON TPaMOTHOCTH

1. Ilpu ropenuu apoB ocTaércs 30a. Macca 305161 MEHbIIIE MACChI B3SITHIX JUIsI COKUTaHUS
npoB. Kak MOXHO 0OBSICHUTH 3TOT (hakT?

2. Jlnst mpUroTOBJIEHUsI MSICHOTO OyJIbOHA MOBap B3sJ1 KycOoK msica Maccou 1 kr. [locne
BapKH Kycok msica ctan BecuTh 800 r. Ilouemy Macca nsmenuiacob?

JemoHcTpannonHsbIi 3xcriepuMeHT Ne 4. «OmnpeneneHne cocTaBa BO3ayxXa

Teopernueckas yacte. Ilepen mpoBeneHHMEM OJKCHEpUMEHTa ydalluMcS HE0OXO0IUMO
OOBSICHUTH YCTPOHCTBO MPHOOpPA, UTO O3HAUAIOT JelieHUs. Takke HeoOXOIuMO yOeIUThCS,
4910 mpoOka mpubopa TepMETHYHO 3aKpbIBaeT cocyh. IIpakTtuyeckas yactb. Llenp paboThI:
HKCIEPUMEHTAIBHO ONPEACTUTh 00BEMHYIO JI0JII0 KHCIOPO/Ia B BO3IyXE.

Hononnumenvrnoe o6opyoosanue: TpuOOp Ui ONpPEAETCHHUS COCTaBa BO3AyXa, LITATHB,
CIHUPTOBKA, CTEKJISIHHAS MAJ04Ka, JIyYnHa, CTaKaH C BOAOH.

Mamepuanvt u peaxmusst: KpacHbIi Gocdop.
Texnuka 6ezonacnocmu: C 0CTOPOKHOCTBIO 00OpaIaThCst ¢ ropaumm hochopom.
Hucmpyrkyus k 6inonenuro:

1. KpucrannuzaTop HaNoJOBHHY 3amojHUTEe BOJ0oM. Ha mMOBEpXHOCTh BOJBI MOMECTHUTE
dapdopoByto uamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocopa. 2.006paTure BHUMaHHE Ha



HE00X0IMMOE YCIIOBUE IKCIEPUMEHTAa — BIaXHBINH (hocop ucnonb3oBaTh Henb3si! Docdopa
JTOJDKHO OBITH B35TO OoOsbilie, YemM TpeOyeTcss IS CBS3BIBAHUS BCETO KHCIOPOJa,
HaxOJIAILIErocst B COCye.

1. Otkpoiite mpoOKy mpubopa W TOMECTUTE KOJOKON B KPUCTAIM3ATOP C BOJOM.
[Torpy3ure KOJ0KOJ B BOAY HACTOJBKO, YTOOBI YPOBEHb BOJbI COBMAJAN C HIKHUM
neneHreM Kojokoia. [Ipu 3ToM HUKHUI Kpail KOJIOKOJIa HE TOJKEH JTI0XOJUTh 10 AHA
KpUCTaJIM3aTopa . [l 3TOro KOJIOKOJ 3aKpenuTe B IITaTUBE WM IIOMECTUTE Ha JTHO
KpUCTAJUIM3aTOPA JIBE€ CTEKIISIHHBIC MMAJIOYKH .

2. CuibHO pa3orpeB KOHEIl CTEKJITHHON MaOYKH, OMYCTHTE €€ B KOJIOKOJ U MOJ0KTHTE
dochop. Kak Tonpko docdop 3aropencsi, ObICTPO H3BICKUTE MAIOYKY M 3aKpOMTe
KOJIOKOJI TIpoOKkoit. KoJtokos 3amonHseTcs TycThIM O€NBbIM JBIMOM, COCTOSIIAM W3
gacTuuek (pocGopHOro aHruIpua.

3. Ilpu ropenun ¢ochopa 00bEM BO3ayXa BHYTPH KOJIOKOJIAa BHayalle OT HarpeBaHUs
HEMHOTO YBEJIMYUBAETCS, a YPOBEHb BOJbl B KOJIOKOJe TNoHMkaeTcs . Ilo mepe
pacxoJoBaHus KHCIOpoa Ijams mocteneHHo racHer. bensiit Gpochopubiilt anruapug
pactBopsiercss B Boje . Cocyn OXJaxJIaeTcs, ra3 B KOJIOKOJIE IOCTENEHHO
yMeHbIlIaeTcsi B 00BEME . VYpoBeHb BOJBI B KOJOKOJE TMOBBIIAeTcs . B
KPUCTAJLIIM3ATOp JOJIEHTE BOJBI B TAKOM 00bEME, YTOOBI BHYTPU M CHAPYX U KOJOKOJIA
YpOBHU OBUTH OJIMHAKOBHI M COBIAAANI CO BTOPHIM JIEJICHHEM KOJIOKOJa.

6 . OTkpoiiTe MPUOOP M MPHU MOMOIIH TOPSIIEH TyYUHBI YOSIUTECh B TOM, YTO OCTABIIHMICS B
KOJIOKOJIE Ta3 He MOJiepKUBaeT ropeHus. Pe3yabTaTel HaOMI0IeHHIA

UYucno penennit B mpubope, | Uucno nenenuii B mpubope,
3allOJIHEHHBIX ~ BO3AYXOM (/10 | 3alOJHEHHBIX razamu (Imocie .
Kako#i raz npopearuponain?
MIPOBEICHUS PEaKI1H) MIPOBE/ICHUS PEaKI1H)
BeiBOIBI:

B BrIBO/Iax yka3zathb cojepkaHue KUCIOpoia B Bo3ayxe (B %).

Kontponbabie Bompockl: 1.Kakoit ras pacxomyercs mpu cxkuranuu (ocdopa B Bo3myxe?
2.Kakoii 00péM Kuciaopoaa B Bozayxe? CKoIbKO 3TO cocTaisieT B nporeHTax? 3.ITouemy mist
MPOBEJICHUS dKCTIepUMeHTa OepyT U30BITOK docdopa?

4.Kakoit ra3 ocraincs B KOJIOKOJe mocie cropanust pocdopa? 5.3aganus s MOATOTOBKU K
I'A, BIIP. Vkaxure, B KaKyro IpyIITy BXOJIAT BEIIECTBA, 3arpsA3HSIIOIINE BO3IyX:

1. BoasHON map, yrJeKUCHbIN Ta3; 2.CepHUCTBIM ra3, OKCHABI a30Ta; 3.KHCIOPOJ, a30T;
4.renuii, KUCIOPO

9 kiacc
JemoncTpaunonubiid 3kcnnepuMenT Ne 1. « TermnoBoii 3¢¢deKT pacTBOpeHHUs BelleCTB B B
oae»

Teopernueckas yacTb. PacTBOpeHHe BelecTB NpeAcTaBiIsieT co00i CIOXKHOE (PU3UKO-
XUMHUYECKOE SIBJICHHUE, 3aBUCSAIIEE OT MPUPOABl PACTBOPEHHOIO BEIIECTBA U PACTBOPUTEIIS, OT
TeMIepaTypbl U KOHIIEHTPAIIMK 00pa3yIolerocs pacTBopa.




[Ipu pacTBOpEHHH KPUCTAIIIMYECKUX BELIECTB B BOAE IMPOUCXOIAT TPU OCHOBHBIX IIPOIIECCA.
1.Pa3pymienne KpuCTauIMYECKOW PEIETKH PACTBOPSEMOIr0 BEHIECTBA — IHAOTEPMHUYECKHI
rpotecc.

2.TI'mppatanusi, T.e. B3aUMOJICHCTBUE YacTUIl (MOHOB HJIM MOJIEKYJ) paCTBOPSIEMOTO BEIIECTBA
C MOJIEKYJIaMH BOJIbI — 3K30TepMHUUECKUl mnpouecc . 3.1lepeHoc rupaTupOBaHHBIX YaCTHIL
OT TPaHUILIbI KPUCTAJUI-PACTBOP B OOIIUNA 00BbEM pacTBOpa, ITOT MPOLIECC HE COMPOBOXKIACTCS
HU BBIJICJICHUEM, HU MOTJIOIEHUEM TETIOTHI.

B 3aBucumoctu 0T TOro, TemnoBod S((EKT Kakoro u3 JBYX IMPOLECCOB (pa3zpylieHHe
KpUCTaJUTa WK THApATAIMs YacTHI]) MpeodiamaeT, oOnuil TemioBoi 3GGeKT pacTBOpEHUs
MOJKET OBITh BEIMYUHON MOJIOKUTETHHON WIIH OTPUIIATEILHOM.

IIpakTuyeckas 4yacTb. []ens pabomul: ONpENeNUTh TEIIoBOW 3PQEKT pacTBOPEHUS CEepHOU
KHUCJIOTBI, THAPOKCHJIA HATPUSI U HUTPATa AMMOHHUS .

Ilepeuensv oamuuxos yughposou r1abopamopuu: NaTINK TEMIIEPATYphI IITATHHOBBIH .

Jlononnumenvroe obopyoosanue: ctakan Ha 150 M — 3 1T.; CTEKJIsHHAs I1aJIOYKa;
IIPOMBIBaJIKA; MEpHas MpOoOUpKa; MmaTeiab — 2 T .

Mamepuanvt u peakmugvl: cepHasi KUCIOTa (KOHI] .); TUAPOKCUJ HATPUS KPUCTAJUTMUECKUM;
HUTpaT aMMOHHUS .

Texnuka bezonacnocmu: 1.CepHasi KACIOTa M TUIPOKCHU]l HATPUS SIBISIOTCS arpeCCHBHBIMH
BemecTBamMu. HeoOXoanumMo octeperarbesi X MOMafaHus Ha KOXKY U ofexay. 2.bepeun rmazal
3.Heo0xo01uMoO MOMHUTH MPaBWIO pa3BefeHus: kucior. 4.Ha paboueM mecTe MOJKHBI OBITH
HelTpanu3ymue cpeacTBa: 2%-Hble pacTBOPBl THApPOKapOOHATa HATPUS U YKCYCHOM
KHCJIOTHI.

Hucmpykyus k 66inoHeHur0:

1.B mnepBbiii crakan Hameite 50 Ma Boabl. 2.C MOMOIIBIK JIaT4YMKa OIpenenuTe e€
TeMIIepaTypy.

2.01™eppTe 10 M1 KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI M MEAJIEHHO, TP NIEpPEMEIINBAHUH
pacTBopa CTEKJISIHHOM Majo4ykoill BiIuBaiTe cepHyl Kkuciaory. OOparuTe BHUMaHHE Ha
MOPSAIOK CMELIMBAaHMsI BOJBI U CEpHOM KUCIOThI! Criequre 3a N3MEHEHUEM TEMIIEpaTyphl IIpU
pacTBopeHHH KHca0Thl. Hanbonee BpICOKOE NOKa3aHUE TeMIEpaTypbl 3aHECUTE B TaOJIMILy.
JlaT4MK TIIATEIBHO IPOMOMTE BOJOU.

3.Bo BTOpOIi cTakaH MOMECTUTE OKOJIO 8 T TBEPAOTO MOPOIIKA TUIPOKCHIA HATPUS U BJICUTE
50 mu Boabl. OmycTUTe JaTYMK TEMIIEpaTyphl U mepemMemniaite pactBop. OTMeTbTe camoe
BBICOKOE 3HAYeHHE TeMIeparyphl. TiaTensHO MPOMONTE TaTYUK BOJIOM.

4.B TpeTuil cTakaH HaChIIbTE 15 I METKOKPUCTAUIMYECKOTO HUTPATA aMMOHMS U NPUIIEUTE
50 mi Boasl. OmycTUTE JAaTYMK TeMIIEpaTypbl M ObICTpO mepemeriaiite pactBop. Hambonee
HU3KO€ 3HAYCHHE TEMIIEPATYPhI 3aHECUTE B TAONIHUILY.

Pesynbrarel n3mepeHuii/Ha0Iro IeHN

Hccnenyemas cuctema | JIMCTHIUTMpOBAHHAS Boa + HpS04 Bona + | Bosa*NH4NO3
BOJIA NaOH

Temneparypa, °C

Buisoowi:




OTpa3uTth, Kakol TerioBoi 3¢ ekt npeoliagaeT Npu paCTBOPEHUU B BOJE CEPHOI KUCIIOTHI,
HUTpaTa aMMOHHUS, THJIPOKCH]Ia HATPUS.

KOHmpOﬂbele eonpocsl.

1.00bsicHUTE, TIOYEMY MpPH PACTBOPEHHHM OJHHUX BEIIECTB B BOJIE BBIIEISIETCS TEIUIOTA,
npyrux — noryomaercs. 2. I1penmnonoxkure TemnoBoi ekt mporecca pacTBOPEHUsST B BOJIE
TUAPOKCUJIA KAJIUS.

[TpakTrueckas padorta Ne 1. DJIEKTPOIUTHI U HEDJICKTPOIHUTHI

Teoperuyeckas yacte. [Ipy pacTBOpeHUU B BOJIE MOHHBIX COCIUHEHUMN TOJISIPHBIE MOJIEKYJIBI
BOABl OKPYXKalOT (CONBbBAaTHPYIOT) 3apsHKEHHBIE HOHBI, TMEpPeBOJS UX B  PacTBOP.
MonekynsipHble COEAMHEHUS! COJIBBATUPYIOTCS, HO HE pacmlajaroTcs Ha MOHBI . B mepBom
cllydae pacTBOpP MPOBOJIUT IEKTPUUECKUN TOK, BO BTOPOM HET .

Onpenenuts MPUHAUIEKHOCTh BELIECTBA MM PAaCTBOpPA BEIIECTBA K AJIEKTPOJIIUTAM MOKHO
IIPY TIOMOIIM M3MEPEHUs DJIEKTPONPOBOJHOCTH. ECIM 3JIEKTpONpPOBOJHOCTH BEJIHKA, TO
UCCIIETyeMbIl OOBEKT — 3JEKTpOoNUT. Eciau 3HaueHue 3JIeKTPONpPOBOJHOCTH MeHblne 20
MKCM/CM, TO 3TO HEDNIEKTPOJIUT.

IIpakTuyeckas 4acTb.

L]env pabomul: onpeAenuTh NPUHAUIEKHOCTh BEIIECTB, CMECEH BEIIeCTB U PACTBOPOB
BEILIECTB K JIEKTPOJIUTAM U HEIJIEKTPOIUTAM.

Ilepeyenw 0amuuKos yughposoti nabopamopuu: JTATIAK
AJEKTPONPOBOIHOCTU.JIOMIOJIHUTENBHOE 000pyAOBaHME: cTakaHbl Ha S50 MJI; IITaTUB C
32)KUMOM; TpOMBIBaNiKa . MaTepuanbl W PEeaKkTHBBI: MUCTHIUIMpOBaHHas Boja; mo 20 mi
STHJIOBOTO CIIUpTa, OEH3MHA, KEpOCHHa; 5%-HOT0 pacTBOpa caxaposbl, pactBopa criupta (1:1),
5%-Horo pacTBOpa xyopuaa HaTpus; 5%-HOro pacTBopa XJI0poBOAOpoAad; 5%-HOro pacTBopa
THJIPOKCH/Ia HAaTpus, IOBapeHHas coib (TBEpAast), caxap (TBEpABIN) .

Texuuxa 6ezonacnocmu: Ilpu paboTe ¢ TOPIOYMMH KUAKOCTAMU (CIHUPT, OCH3MH, KEPOCHH)
BOJIM3M HE JTOJDKHO OBITH OTKPBITOTO OTHS.

HHcmpym;uﬂ K 8blNOJIHEeHUIO:

1.B cTakan noMecTuTe MOBAPEHHYIO COJIb M OIYCTUTE B CTaKaH AATUMK 3JIEKTPOIPOBOJIHOCTH.
[IpoBOaUT M CONB AAEKTPUUECKUN TOK? 2. AHAJIOTUYHBIE NEUCTBUSL MPOBEAUTE C Caxapo30u
B crakan Hanelite 20 M HCCIIETyEMOTO PacTBOpA.

3.0nycTuTe B HEro MAaT4MK »HJIEKTPONPOBOAHOCTH, 3aKPEIUIEHHBIH B JIallke IITATHBA.
HaOmropaiiTe 3a M3MEHEHHEM 3HAYCHMs DIIEKTPONpPOBOAHOCTH. Koraa mokasaHus naTdmka
NEPECTaHyT U3MEHATHCS, 3alUIINTE €r0 3HaUeHHE B TaOJIHILY .

4.00parure BHMMaHue! JlaT4MK Mocie KakJOro OMNbITa TIIATEIbHO MPOMBIBAETCS BOJOM.
6.3aTeM aT4YMK OMyCTUTE B CIEAYIOIIMM pacTBOp . AHAJOTUYHbIE ACUCTBUS MPOJEIANTE CO
BCEMM pacTBOpamMu. Pe3ynbTaThl H3MEPEHUIT

Ne HasBanue BemecrBa, | 3HaueHne DIEKTPOIUT WU HEIJICKTPOIIHT
OTBITa | pacTBOpa ANEKTPOMPOBOIHOCTH,

MECM/cMm
1




KoumponvHnuvie onpocawi:

1.00pamatoT BHUMaHue, 4TO HU JUCTWIJIMPOBAaHHAs BOJAA, HU TBEpHAs COJIb HE MPOBOIST
JJIEKTPUYECKOr0 TOKAa. TeM He MEHee pPacTBOp COJIM B BOJAE IIPOBOJIUT DIIEKTPUYECKHUU TOK.
OTO 3HAUUT, YTO B PACTBOPE OTKYAA-TO TMOSBISAIOTCA MOABMKHBIE 3apsnabel. [lox sTo
HaOJIOZIGHUE BBOJAT  OINpPENENCHUE JJIEKTPOJIMTa M MEXaHU3M  BJICKTPOIUTHYECKON
JUCCOLUALINH.

2 . Bcerpa nu BoJHBIE pacTBOPHI BEIIECTB MPOBOAAT 3JeKkTpuyeckuil Tok? He Bcerna, T.e.
HEKOTOpBHIC BEIIECTBA HE JTAIOT MOHOB NPH PACTBOPEHHH. OTO-BEIIECTBA C MOJICKYJSAPHOMN
Kpuctayummueckout pemérkoit. 3.3aganus aa noarotosku k A, BITP

A) K xopo110 pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSATCS:

l.rugpokcua Oapust; 2.bocdhar marHus; 3.cynbbun memu(ll); 4.xapbonar kambmms. b)
DNEeKTpUYECKU TOK MPOBOIUT:

l.paCTBOp 9TUWJIOBOT'O CIIUPTA, 2.paCTBOp MO CpuHa, 3.paCTBOp TJIFOKO3EbI; 4.paCTBOp
THAPOKCH A KaJlbIus.

JlaGopatopusrii onbIT Ne 1. «BiausHue pacTBOpUTEINs Ha TUCCOLHALIUIO

Teopernueckasd yacTb. Bo MHOrumx Xjopuaax HEpexOJHBIX METAJUIOB CBS3UM HMEIOT B
3HAYUTENIBHOM Mepe KOBAJICHTHBIM XapakTep . MasomnojsipHble pacTBOPUTENU (CIUPT WIIH
alleTOH) COJIbBATUPYIOT MOJEKYyJbl IeaukoM. [Ipu noGaBieHMM BOJbI OHA COJIbBATHPYET
VOHBI, BBI3bIBAsL AIEKTPOJIIMTUYECKYIO UcconManuo . [[BeT pacTBopa nmpu 3TOM U3MEHsIETCs, a
AJIEKTPONPOBOIHOCTH PE3KO BO3PACTAET .

IIpakTtuyeckas yacte. Llens paboTel: copMHUPOBATH MPEACTABICHUE O POJIHM PACTBOPUTENS B
JIEKTPOIUTUYECKOM TUCCOLMALINY.

llepeuensy oamuuxos yughposoii 1abopamopuu: NaTIUK JIEKTPOIPOBOJHOCTH.

JonornumenvHoe 0bopyoosanue: IBa BBICOKUX XHUMHUYECKUX cTakaHa (50 MuT); CTEKIIsHHAs
najxoyka.

Mamepuanvi u peakmuser: CuCl2 0e3BOaHBIM (MMEET KOPUYHEBBIA IIBET.
[Tonmy4aroT, HarpeBasi KpUCTAJUIOTUAPAT B YaIlIKe JUIsl BBINAPUBAHUS . XPAHAT B
IUIOTHO 3aKPBITOM COCYJI€); alleTOH WM CIIUPT .

Texnuka 6ezonacnocmu: 1 . CnupT W aleToH — roprouue BemiectBa. He ucmonb3oBaTh
oTkpbIToe Mmaams. CrienuanbHble Mepbl 0€30MaCHOCTH MPHU PaboTe C TOPIOYUMH SKUIKOCTSIMH.
N36eraTh nmomagaHus coyieii MEM HA KOXKY U OJCKIY, TaK KaK OHH SJJOBUTHI.

2 . [Ipu momaiaHuy CMBITh XOJOHOW BOAOK O€3 MbLia.
Hncempykyus K 6bInOJIHEHUIO:

1.B xumuueckuit crakan HacwinbTe ~0,5 T 6e3BoaHoro xmopuga meau (II) CuCl2 u
HaJlelTe ~25 MJI cliupTa WK aleToHa.

2.PacTtBOopHTE BEHIECTBO, NEPEMEIINBAsI COACPKUMOE CTaKaHa CTEKISIHHOW mayioukou. Ecium
PacTBOPUTH COJIb MOJIHOCTBIO HE YIAETCs, aKKYpaTHO CJIEUTE IOIYYEHHBIM pacTBOpP B APYroi
CTaKaH.

3.Ilorpy3ure B  pacTBOp  IIyIml  JaT4yuka  DJIEKTPOINPOBOJHOCTH W H3MEPhTE
3EKTPONPOBOJAHOCTb.



4.006paTtuTe BHUMaHKUE Ha LBET pacTBopa. [Ipuineiite k pactBopy 25 mi Boasl. [lepemernaiite,
oOpaTuTe BHUMaHNE HAa U3MEHEHHE OKpacKu. 5.M3MepbTe 311eKTpOnpOBOAHOCTh IOJIyY€HHOTO
pacTtBopa .

Pe3ynbrarel n3amMepenunii/Ha0m0 e HUH

BemecTro DJEKTPONPOBOAHOCTh B | DJICKTPOIPOBOAHOCTH MOCIE TIOOABICHUS BOIbI
crupTe (aleToHe)

Xnopupg
meau (1)

Bv1600b1: OTpazuth BIUSHUE PACTBOPUTEINS HA AJIEKTPOIPOBOTHOCTD COJIH.

Konmponvnuvie 6onpocwi: 1.0 4éM CBUAETENBCTBYET POCT 3IIEKTPONPOBOJHOCTH COJIH IPH
nobasnennn Bozabl? 2 . Ilouemy m3mensiercs nser pactBopa? 3 . Kak Buuser npupona
pacTBOPUTENIS HA ANEKTPOIUTUYECKYIO AUCCOLUAIIO?

JlaGopatopuslii onbIT Ne 2. «CunbHbIe U criabble AIEKTPOTUTHD

Teopernueckas 4acTb. DIEKTPOJUTAMU HA3bIBAKOTCS BEILECTBA, pAacClaJaroIluecs] Ha HOHBI
BCJIEACTBUE DJIEKTPOJIMTUYECKOM JAHCCcOIMAalMU. PacTBOpBI  AJIEKTPOJIUTOB  SIBISAIOTCS
MIPOBOJAHMKAMH BTOPOTO POJa, TaK KaK MPOBOJAT 3JIEKTpUUYECKUM TOK 3a cuéT MoHOoB. Ilo
CMOCOOHOCTH K 3JIEKTPOJIMTUYECKON AMCCOLMAIMM DJIEKTPOIUTH YCIOBHO pAa3JENAOT Ha
cuiibHble U cnadble. CUIbHBIE JEKTPOIUTHI MPAKTUUYECKH MOJHOCTHIO AMCCOLMUPOBAHBI Ha
MOHBI B pa30aBleHHbIX pacTBopax. K HHMM OTHOCATCSI MHOTME HEOpraHWYEeCKHe COJIH,
HEKOTOpbIE€ KUCIOTHI U miesioun. Ciabble 371eKTPOIUTHI JIUIIb YACTUYHO JTUCCOLMUPOBAHBI Ha
HOHBI, KOTOpBIE HAaxXOJATCS B JIMHAMHUYECKOM paBHOBECHMM C HEIUCCOLMUPOBAHHBIMU
MosiekynaMu.K  crabbIM  JIEKTpOSIMTaM OTHOCSITCS MHOTME OpraHMYecKHe KHCIOTHI U
OCHOBAHMUS.

[IpakTuyeckas 4Yacte. [Jenv pabomei: ONPENENUTb, SBISIOTCS JHU BBbIJAHHBIE BEIIECTBA
CWIBHBIMH WJIH CITA0BIMH JIEKTPOJIMTAMH HA OCHOBAHUH U3MEPEHUS SJIEKTPOIPOBOJHOCTH MX
pacTBOpPOB.

Ilepeuens oamuuxosé yughposoii 1abopamopuu: NaTIUK IEKTPOIPOBOJIHOCTH.

Jlononnumenvhoe obopyoosanue: TpU XUMHUYECKUX cTakaHa (25—50 wmul), mMpoMBIBaJKa C
JUCTUJTMPOBAHHOU BOJIOM.

Mamepuanvt u peakmusvt: 10 %-HbIE pPacTBOPHI COJSHON, a30THOM W YKCYCHOM KHCIIOT
(>kenaTenpHO B KamnenbHUIaX); GUIbTpOBaTbHAS Oymara.

Texnuka b6ezonacnocmu: CoOmogaliTe Mepbl 0€30MAaCHOCTH TPH paboTe C KHUCIOTaMH H
IeTI0YaMH.

Hncmpykyus k 661noaHeHuIo:
1. B Tpu ctakana Haneirte no 25—>50 M1 AUCTUIUIMPOBAHHOM BOJIBI.

2. B nepBbIil crakaH a00aBbTe | Kamio yKCYCHOM KHCIIOTBHI, BO BTOPOW — COJISTHOM, B
TPETUHN — a30THOM.

3. U3mepbTe 371€KTPONPOBOHOCTh KaXKAOI0 PAcTBOpA, BBITUpAs LIyN (PUIBTPOBATIBHOMN
Oymaroii mocje Kaxa0ro u3MepeHus . Pe3ynbraTsl u3MepeHuit

Ne 3HaueHue MEKTPONPOBOAHOCTH, MKCM/cM | Ha3BaHue BBIJAHHOTO BElIECTBA




poObI

Bvi6oowi: OTpazure NpUHAAIEKHOCTh BEIIECTB K CHJIBHBIM U CJIA0BIM  DJIEKTPOIUTAM.
KoHntposibHbIE BOITPOCHI:

1.IToueMy pacTBOp COJITHOM KUCJIOTHI Jy4ll€ MPOBOJUT JIEKTPUUECKHUM TOK IO CPAaBHEHUIO C
pacTBOpOM YKCyCHOM Kuciotbl? 2.K Kakum >JEKTpoSiMTaM OTHOCHUTCS PAcTBOP a30THOMU
kucnotel? 3 . 3aganue mis moarorosku k I'MA, BITP

DopMyITBI TOJIBKO CIIA0BIX AJIEKTPOIUTOB MPEICTABICHBI B PSIY:

1.Ca (OH)2, st, H2S04 2.H2C03, NH3-H20, st 3.KOH, KNO3, HCl 4.ZnSO4, MgClz, HBr

JlemoHcTpannoHHbI onbIT Ne 2. «M3yueHue BIMSHUS pa3IWYHBIX (AKTOPOB HA CKOPOCTh
peakuum»

Teopernueckas yactp. CylmiecTBYIOT pa3Hble MoOAM(PHUKAMK Tpubopa g HU3YUCHHUS
XUMHUYECKUX peakuuidl. B OgHONH KOHCTpYKUMHU POJb PpPEaKTopa BBIIOJHSAET OOBIYHAS
npoOupKa, B Ipyroi, 6oiee coBpeMeHHOH, — cocy JlanmombTa.

OpHako TEXHUKA JEMOHCTPALMM HKCIEPUMEHTa OCTaéTcsi OAMHAKOBOM. MeHsercs JHIIb
HOPSIOK CMEIIMBAaHUs pearupyromux BemecTB. CHauana B NPOOMPKY-pEakToOp 3aJIuBaeTCA
pacTBOp KUCIIOTHI, a B HETO IOMEIIAETCs TBEPIOE BEUIECTBO (LIMHK, MPaMop).

[IpakTudeckas yacTb. [lens paboOThI: M3yYUTh BIUSHUE PA3TMYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIUU.

llepeuens oamuuxos yughposoii 1abopamopuu: NaTIMK TEMIIEPATYPbI IUTATHHOBBIMN.

Hononnumenvrnoe obopyooeanue: NpudOp AL U3yUCHUS CKOPOCTH XMMHUECKHX pEaKIWi;
JIeKTpUYECKasl IJIMTKA; CTakaH XUMHUYeckuil Ha 250 mul; mimatelnb; KpUCTAIM3aTOp JUIs
npombIBaHus cocynoB Jlanmonbra; npodupku [1X-21 (3 mr .).

Mamepuanst u peakmusvl: consiHas kucnotra (4%-ubiif); consHas kuciora (10%-Hbril);
KYCOYKH MpamMopa; MOPOIIOK MpamMopa; yKCycHas KucioTa (6%- HbIi); IUHK, MEPOKCH]
Boaopona (3%-ubiit); nuokcua mapranmna (IV) .

Texnuxa 6esonacnocmu: CobmoaTh TMpaBwia pabOThl C KUCIOTAaMH W HArpeBaTebHBIMU
AIIEKTPUYECKUMHU MTPUOOPAMH.

HHCI’I’lpyKL;uﬂ K 6bINOJIHEHUIO.
Onvim_1.BnvsHue TpUPOJIbl PEarupyronux BEIIECTB HA CKOPOCTh XUMHUECKON PEaKIuu

B oxno koneno cocyzna Jlannonbsra HaneiTe 3 Ma 1 M pactBop ykcycHOM KucioTsl ( 6%-
HBIM pacTBOp), B APYroe KOJIEHO MOMecTUTe 2—3 rpaHyibl nuHKa. Bo BTOpO# cocyn Jlan-
nonbTa Hajeire 3 mi 1 M comnstHO# kucnoTsl ( 4%-Hblit), B Apyroe KoJeHO — 2—3 rpaHyIbl
uHKa . [Ipucoenuante cocypl JIaHm0mbTa K MAHOMETPHUYECKUM TPYOKaM.




Obpamume enumanue! OTHOBpEMEHHO TepeNieiiTe KHCIOThl B cocynax Jlanmomera K
rpanyinaM 1uHka. CpaBHUTE YpOBHHU >KUJIKOCTHM B MaHOMETPHUYECKHUX TpyOKax. Ydaruecs
JIENA0T BBIBOJI O PA3HOM CKOPOCTU XMMHUYECKUX PEAKLINM.

Onvim 2. BrnusHUE KOHIIEHTpAIlMM pPEearupyroux BeEIIeCTB Ha CKOPOCTh XHMHUYECKOM
peakiuu

B ongno koneno cocyna Jlangonera Haneiite 3 mi 4%-HOM COJSHON KHUCIOTBHI, B JIPyroe
KOJIEHO ToMecTuTe 2—3 Tpanyiibl IuHKa. Bo BTOpoii cocyn Jlangonsta Hanewte 3 miu 10%-
HOM COJIIHOM KHUCIIOTBI, B APYroe KojeHo — 2—3 rpaHyisl HuHKA. [Ipucoenunure cocybl
Jlannonbra K MAHOMETPUYECKUM TPYOKaM.

Oo6parute BHIManue! OJHOBPEMEHHO TepesieiTe KUCIOTH B cocynax JlanmonpTa K rpanyiam
nuHKa. CpaBHMTE YPOBHHM JKHJIKOCTM B MaHOMETPHUECKMX TpyOkax. Yuamuecs AenaroT
BBIBOJ] O Pa3HOM CKOPOCTH XUMUYECKHUX PEAKLIUM.

Onwvim 3. BnusiHMe TeMIepaTypbl pearupyolnxX BEIIECTB HA CKOPOCTh XUMUUECKON PEaKINH

B onHo xoneno cocyna JlangonsTta HanenTe 3 mut 10 % CoOJISIHOM KUCTIOTHI, B IPYroe KOJIEHO
nomectute 2—3 rTpanynbl nMHKa . Bo BTOpoii cocyn Jlanmonbra Haneiite 3 mi 10%-Hoi
COJISI- HOM KHUCJIOTHI, HarpeToi Ha BoasHou Oane 1o 50 °C, B npyroe KojeHo — 2—3 TpaHyJIbl
uuHka. [Ipucoeaunure cocyasl Jlana0bTa K MAHOMETPUYECKUM TPYOKaM.

Oo6patute BHUMaHue! OTHOBpEMEHHO MepenelTe KUCIOThl B cocyaax JlaHmonbTa K rpaHyiam
nuHka. CpaBHUTE YpPOBHU JKHUIKOCTH B MAaHOMETPHUYECKHX TpyOKax. Ydamiuecs IenaroT
BBIBOJI O Pa3HOW CKOPOCTH XMMUYECKUX PEAKLIUM .

Onbim Ne 4. BnusiHre mOBEPXHOCTH CONMPUKOCHOBEHHUSI PEArupyIONIUX BEIIECTB HAa CKOPOCTH
XUMHUYECKON peakinu

B ongno koneno cocyna Jlangonera Haneiite 3 mi 4%-HOM COJSHON KHUCIOTBHI, B JIPyroe
KOJICHO momecTuTe |1 r mMpamopa, B3ATOro B BUIE Kycouka. Bo Btopo#t cocya JlanmonbTa
HaneiTe 3 mia 4%-HOW COJSHOM KHUCIOTHI, B JAPYroe KOoJeHO — | I mopolka mpamopa.
[Ipucoenunante cocynpl JlaHm0IBTa K MAHOMETPUIECKUM TPYOKaM.

Ob6pamume enumanue! OTHOBPEMEHHO IepeseiiTe KUCIOTH B cocynax JlanmombTa K Mpamopy
nuHKa. CpaBHMTE YPOBHHM JKHJIKOCTM B MaHOMETPHUYECKMX TpyOkax. Yuamuecs AenaroT
BBIBOJ] O Pa3HOM CKOPOCTH XUMUYECKHUX PEAKLIUM.

Onvim 5. Bausaune KaTalin3daTopa Ha CKOPOCTh XUMHUYECKOH pcaknuuun

B crakan ¢ Bogoi, Harperoit g0 50 °C, momecTuTe 2 IEMOHCTPAIIMOHHBIE TPOOUPKHU € 2 MII
3% -HOrO pacTBOpa MEPOKCHa BOAOPOJAA. BhIAEpKUBAIOT MPOOUPKH B BOJE OKOJO 2 MHH.
N3Bnekure mpoOUpPKH U3 BOASHOW OaHW M MPOJEMOHCTPUPYHTE ydaIlMMCsl pe3yiabTaT — Ha
CTCHKaX MPOOUPKH MOSBUIIMCH My3BIPHKH Ta3a KUCIOpOAa. B ofHY U3 mMpoOMpOK BHECHUTE HA
KOHYHWKe mmareis auokcua mapranna (IV) . HabnrogaroT sHepruyHoe BhIICTIEHHE KHCIOPO/Ia.

Koumponwvnvie 6onpocwvr: 1.0T kakux (hakTOpoOB 3aBUCUT CKOPOCTh XHMHUYECKOW peakiuu?
2.Ilouemy pasniokeHHE IEPOKCHAA BOAOPOAAa B MPUCYTCTBUHM Juokcuaa Mmapranna (IV)
cHauasa UJIET OYeHb ObICTPO, a 3aTEM 3aMesIsieTcs?

1. 3anmanus it pa3BUTHA (YHKIIMOHATBLHON TPAMOTHOCTH:



t B Tpu oguHakoBBIE POOMPKU YYEHUKM HAIWIM 110 5 MII
pacTBopa COJSTHOM KHCIIOTHI OJJMHAKOBOW KOHIICHTpAalMU. B TepByr0 MpOOHPKY MOIOKHUIH

CTPYXKKH JKeJie3a, BO BTOPYIO — CTPYXKKH I[HHKA, B TPEThIO — CTPYKKH HEH3BECTHOTO CBETIIOTO
SPKO OJIECTSIIIETO

Metanna. Hambosnee WHTEHCHMBHO BBIJICICHHE Ta3a HAOMOJanu B TPEThbe MPOOHpKE C
HCU3BCCTHBIM MCTAJIJIOM. BO BTOpOI\/II np06HpKe C IIMHKOM HMHTCHCHBHOCTBH BBIJACIICHHUA ras3a
ObLTa MEHbIIIE, YeM B TpeThel. B mepBoil mpodupke ¢ kene30M HHTEHCUBHOCTH BBIICICHUS
rasa OblIa HAaUMEHDIIIEH.

a ) JleiictBue kakoro (hakTopa, BIUSIONIETO HA CKOPOCTh PeaKIuy, HabMoqanu yJamuecs? 0)
Kaxkoit MmeTaimm Mor HaxX0IUTHCS B TPETheH MpoOupke? 3amuimTe Ha3BaHUE METalIa.

1. Ha rpaduke mnpencraBieHa 3aBUCUMOCTh KOHIICHTPAIIMM WCXOJHBIX BEIMIECTB U
MPOAYKTOB PEAKIIMU OT BPEMEHU ITPOTEKAHMS PEAKIINU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHIEHTPAIIMU HUCXOJHBIX BEHIECTB U MPOAYKTOB PEAKIUU OT
BPEMEHHU MPOTEKAHUS PEAKIINU

OHpe,Z[e.HI/ITC, Kakasgd KpuBasd OINUCBIBACT HU3MCHCHHC KOHICHTpAIlMUM HCXOIHBIX BCHICCTB, a
Kakas — IIPOAYKTOB PCaKIUH.
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