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ITosicHuTe/IbHAS 3anUCKa

Pabouas nmporpamma 1no X¥MMuUM Ha YPOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUsSI COCTaBJICHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOW NpPOTpaMMBbl, MPEJCTAaBICHHBIX B DenepaibHOM TrOCyAapCTBEHHOM OOpa30BaTEIbHOM CTaHJAPTE OCHOBHOTO
oOmiero oopazoBaHus, YTBEPKACHHOTO MpUKa3zoM MuHuctepcTBa oOpazoBanus u Hayku PD Ne 287 ot 31.05.2021, ¢ ydyerom [IpumepHOii nmporpamMmsl
Bocriutanus, OCHOBHOM 00pa3oBaTeNbHOI mporpamMmbl OCHOBHOTO oOmiero oOpasoBanuss MBOY COILI Ne4, mporpamwmsl aBt. [I.M.becmanosa,
M.B.lopodeeBa «llpumepHas pabouas mporpamMma mo XumuM s 8-9 KiIaccoB ¢ HCMIONb30BaHHMEM oOOopynoBaHusi IieHTpa «Touka pocta», B
coorBercTBUH ¢ mnonoxkeHnueM MBOY COILl Ne4 r.Aneiicka «O paboueil mporpaMme y4eOHBIX IPEAMETOB, KypcOB BHEYPOUHOH AedrenbHoctd MBOY
COII Ne4 r.Asnetickay (mpukaz3 MBOY COIIl Ne4 r.Aseiicka ot 29.08.2022r. Ne 198) u opueHTHpOBaHA Ha peaM3alldio B ICHTpe 00pa30BaHUs
€CTeCTBEHHOHAy4YyHOU HampaBiieHHOCTH «Touka pocray, co3ganHoro Ha 6aze MbOVY COIL Ne4 ropoga Aneiicka, ¢ 1€JIbl0 pa3BUTUS y 00y4arOIUXCs
€CTECTBEHHOHAYYHOUW, MaTeMaTH4ecKod, HMHQOPMAIIMOHHOM TrpaMOTHOCTH, (OPMUPOBAHUS  KPUTUYECKOTO M  KPEAaTUBHOTO  MBILIUICHUS,
COBEPILICHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKON HAMPaBICHHOCTH, a TAKXKe /IS MPAKTUIECKOH OTpabOTKH y4eOHOro MaTepuana
1o y4eOHBIM MpeaMeraM «Xumush», «bruomorusy.

Ha 6aze mentpa «Touka pocrta» oOecmeumBaeTcss peainu3alusi 0O0pa3oBaTEIbHBIX IPOTPAMM ECTECTBEHHOHAYYHOW W TEXHOJIOTHYECKOU
HaIpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSMU 3aKOHOIATENbCTBA B chepe 0Opa3oBaHus U ¢ YUETOM pekoMeHaanuii denepaibHOTo
oreparopa y4yeOHoro mpenmera «Xumus». OOpa3oBarenbHasi MporpamMma IO3BOJISIET HMHTETPUPOBATH pEATU3yeMble 3/1€Ch MOIXOJbI, CTPYKTYpYy H
cojiepKaHue IpU OpraHu3alnuu oOyueHHs XUMHUM B 8—9 KjaccaxX, BHICTPOEHHOM Ha 0a3e J11000ro M3 AOCTYHMHBIX Y4eOHO-METOJMUYECKUX KOMIUIEKCOB
(YMK). Hcnonb3oBanue 000py10BaHUS LIEHTPA

«Touka pocta» MO3BOJIAET CO3/1aTh YCIOBHUSL:

e JUIS pacHIMPEHUS COJAECPKAHUS IIKOJIBHOTO XUMHUUECKOro 00pa3oBaHMs;

e ]IS TIOBBIIIEHUS MTO3HABATEIbHON aKTUBHOCTH 00YYaIOIUXCsl B €CTECTBEHHOHAYYHOM 001acTy;

e IS Pa3BUTHUS JMYHOCTH pebeHKa B Ipolecce OOy4eHHs XUMHUHU, €ro CHOCOOHOCTEH, (OPMUPOBAHHS U YAOBIETBOPEHHUS COIMAIBHO
3HaYMMBbIX UHTEPECOB U MOTPEeOHOCTEI;

* 175 paboThI C OAAPEHHBIMU HIKOJIbHUKAMM, OPTraHU3aIMK UX Pa3BUTHSI B Pa3IMYHbIX 00JacTsIX 00pa3oBaTeNbHOM, TBOPUECKOH 1€ATENbHOCTH.

[Tpumenss undposbie 1abopaTopun Ha ypoKax XUMHHM, y4allldecss CMOTYT BBIITOJHUTh MHOKECTBO JJAOOPAaTOPHBIX PabOT M SKCIEPUMEHTOB IO
IIporpaMMe OCHOBHOM IIKOJIBI.
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HopMmatuBHas 6a3a

1.  ®enepanbhblii 3akoH 0T 29 .12 .2012 Ne 273-D3 (pex . ot 31 .07 .2020) «O6 obpa3oBanuu B Poccuiickoit depepannm» (C U3M . U JIOI1.).

2.  Ilacmopt HamuoHanbHOrO npoekra «O6pazoBanue» (yTB. mpesuauymom Coseta npu [Ipesugente PD no crparernueckoMy pa3BUTHIO U
HallMOHAJIBHBIM MPOEKTaM, ITPOTOKOJ oT 24 .12 .2018 Ne 16).

3. TocynmapctBennas nporpamma Poccuiickoit deneparun «Pa3putre 00pa3oBaHus.

4.  Ilpodeccuonanpupiii cranmapt «llemaror nomonHutensHOro oOpazoBanusi Aeteid M B3pociabix» ([Ipuka3 MunucrepctBa Tpyaa u
conuaabHOU 3amuThl PO ot 5 mas 2018 . Ne 2981 «O0 yTBepkaeHNH MpodecCHoHaTbHOrO0 cTanaapta «llemaror JOMoJIHUTEIIEHOTO 00pa30BaHUs JIeTei
U B3POCIIBIX»).

5.  @enepalbHBIN TOCYIapCTBECHHBI 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO 0OIIero oOpa3zoBaHus (YTBEPKACH NMpUKa3oM MUHHCTEPCTBA
npocBemnieHnst Poccmiickoii  ®enepanmu ot 31.05.2021  Ne287  «OO0 yrBepxkacHuH — QenepalibHOTO  TOCYIApCTBEHHOTO  00pa30oBaTEIIbHOTO
CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHUs.

6. Meroauueckue pEeKOMEHAAMHU IO CO3AaHHUI0 M (YHKIMOHHPOBAHUIO JETCKUX TexHomapkoB «KBantopuym» Ha 0aze
00111e00pa30BaTeIbHBIX OpraHu3anuil (YTBEp)KICHBI pacropsbkeHrneM MunuctepctBa mpocsenienuss PO or 12 suBaps 2021 r . Ne P-4) . —URL:
http://www .consultant.ru/document/cons_doc_LAW 374695

7.  Mertoauueckue pPEKOMEHIAIMH 10 CO3JaHUI0 M (PYHKIMOHUPOBAHUIO IEHTPOB HHppoBoro odpazoBanusi «IT-kyd» (yTBep>KIAeHBI
pacriopspkenrneM MunucrepctBa npocsenieHust PO ot 12 susapst 2021 r .Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc_LAW_374572

8.  Meroauueckne PEeKOMEHIAIMM 1O CO3JaHWI0 M (PYHKIIMOHUPOBAHUIO B 00mIe00pa3oBaTeIbHBIX OpPTaHHW3aIUsAX, PACIIOIOXKEHHBIX B
CEeJIbCKOM MECTHOCTH M MaJblX TOpoJaxX, LIEHTPOB OOpa30BaHMS €CTECTBEHHOHAYYHOW M TEXHOJOrMueckoi HampaBiaeHHocTed («Touka poctay)
(yTBepsKaeHBI pacropsbkeHueM MuHucTepcTBa npocserieHus Poccuiickoit ®eneparmu ot 12 saBapst 202 1r. NeP-6).
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KpaTkoe onucanue moaxoioB K CTpPYKTYPUPOBAHUIO MATEPHAJIOB

B o6pazoBarensHoit nporpamme (OI1) mpencTaBiieHsbl Clieyomue pa3aeibl:

1.  Meroabl U3ydeHus BEUIECTB U XMMHUYECKUX SIBJICHUN. DKCIIEpUMEHTAIbHBIE OCHOBBI XUMUH .

2 [lepBoHavalIbHBIE XUMUYECKUE TTOHSATHUS.

3 PactBOpHI.

4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUM.

5.  Teopus 3MeKTPOIUTHUECKOMN THUCCOLUALINU.

6 XUMHUYECKUE PEAKIIUH.

7.  XuUMHUYECKHE 3JEMEHTHI (CBONCTBA METAJUIOB, HEMETAJIOB U UX COCIMHEHUN).

B oCHOBY BBIZICIIEHUSI TAaKUX PA3/CIOB 3AT0KCH XUMHUYCCKUN IKCIEPUMEHT, TPAIUIMOHHAS CUCTeMa m3ydeHus: xumud. OcHOBHOU (hopmoi
y4eOHOW NeATeIbHOCTH SIBISETCS XUMHYECKHM OHKCIEPUMEHT, MPOBOAMMBIA B BHUAEC Ja0OPATOPHBIX, MPAKTHUYECKUX pabOT U JIEMOHCTpAIlHil.
JIeMOHCTpallMOHHBIN SKCIIEPUMEHT MPOBOJIUTCS B TOM CIIy4ae, €CJId OH OMACEH JJisi BBIIOJHECHUS YYAIIUMUCS WM UMEIOIIUNCS MPUOOop Mpe/ICcTaBiIeH B
€IMHCTBEHHOM 3K3eMILISIpE.

st M3y4deHusi npeaMeTa « XHMHA» HA 3Tane 0CHOBHOIO 00111ero oopazoBanus orsoautcst 140 yacos:
8 xiracc - 70 gacos; 9 kinacc —70 yacos.

JanHast oOpa3oBarenbHas MporpamMma 00ecIiedrMBaeT YCBOSHUE YUAITUMUCS BaKHEHIINX XUMUYECKAX 3aKOHOB, TEOPHH M TIOHATHIA; (OPMHPYET
IPEJCTaBICHHUE O POJIM XMMUHU B OKPY’KalOIIeM MUpPE U JKU3HU desoBeka. [Ipy 3ToM OCHOBHOE BHMMaHUE YJENAeTCs CYIIHOCTH XUMHUYECKUX Peakuii 1
METOAaM WX OCyIIecTBieHUS.OMHUM M3 OCHOBHBIX INPHHIUIIOB MOCTPOSHHS TMPOTPAMMBI SBISETCS TPUHIMIT AOCTYIMHOCTH . DKCIEPUMEHTAIbHBIE
JIaHHbIE, MOJYYEHHbIE YYaIllUMUCS HPU BBIMOJHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJIIOT Y4alllUMCS CAMOCTOSITENIBLHO JeNaTh BBIBOJIBI, BBISBIISATH
3akOHOMEpHOCTH. [10/1X0/1bI, 3aJI0)KEHHBIE B COJIEPIKaHUE MPOrpaMMBbl Kypca, CO3Jal0T HEOOXOIMMBIE YCIIOBUS JJIsl CHCTEMHOTO YCBOCHHS yYaAIIUMU CS
OCHOB HayKH, /Uil 00ecrieyeHHs pa3BUBAIOIIET0 M BOCHUTHIBAIOIIETO BO3ACHCTBHUS 00y4YEeHHUS Ha JMYHOCTh ydauerocs.@opmMupyemble 3HaHUS 10K HBI
CTaTh OCHOBOM CHCTEMBI YOSIKICHUH IIKOIBHUKA, IEHTPATBHBIM SIPOM €T0 HAYYHOTO MUPOBO33PEHHUS.

Onucanue MaTepualbHO-TEXHUYECKON 0a3pl mHeHTpa «Touka pocTa», HCMOIB3YEeMOTo JUIs peaju3allMd HCMOJIb3yeMoro o0pa3oBaTellb-
HBIX TPOTPAaMM B paMKax MPENoIaBaHMs XUMHH

Hugposaa (komnviomepuasn) nadopamopusa (LIJI), nporpaMMHO-aNmapaTHRI KOMIUIEKC, JaTYMKOBAas CHUCTEMa — KOMIUIEKT Y4eOHOro
000py/10BaHusl, BKIIIOUAIOLINI U3MEPUTENbHBIA OJI0K, HHTEp(Eiic KOTOPOro Mo3BoIsIeT 00eceynBaTh CBA3b C MEPCOHATBHBIM KOMIIBIOTEPOM, U HaOOp
JIAaTYUKOB, PETUCTPUPYIONINX 3HAUEHUS PA3IHUHBIX (PU3MUECKUX BEIUYHH.

Jlamuuk memnepamypust n1amun06blil — IPOCTON M HANEKHBIA TaTUMK, MpeJHA3HAYEH JIJIl U3MEPEHUs TEMIIEPaTyphl B BOAHBIX PACTBOPAxX U B
ra3oBbIx cpenax. Mmeer pasnuusbiii auanazoH maMepeHuit ot —40 no +180 °C. TexHuueckue XapaKTEPUCTHKH JATUYMKA YKa3aHbl B MHCTPYKIHH MO
SKCIUTyaTaluy.

Jlamuuk memnepamypst mepmonapuulii TpeaHa3HaueH A u3MepeHus temmeparyp 1o 900 oC. Mcnomb3yercss Mmpu BBIIOJIHEHUH pPadoT,
CBSI3aHHBIX C U3MEPEHUEM TEMIIepaTyp IUIaMEHH, TUIaBJICHUS U Pa3JI0KEHUS BEILECTB.
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Jlamuuk onmuueckoit niomnocmu (Konopumemp)— TpeIHA3HAYEH [JS U3MEPEHHUS ONTHYECKOW IJIOTHOCTH OKPAIICHHBIX PacTBOPOB.
Hcnonp3yercs npu uzyuennu teM «PactBopb», «CKOPOCTh XUMUYECKUX PEAKLIUI, ONPEACIEHUN KOHIIEHTPAIIMN OKPAIIEHHBIX HOHOB.

Jlamuux pH npennasHaueH Uisi U3MEpeHHUs BOAOpoAHoro mokaszatens (pH) BOIHBIX pacTBOPOB B PA3JIMYHBIX HCCIEIOBAHHUSIX OOBEKTOB
OKpYKarOILEH Cpeibl.

Jlamuuk 31eKkmponposoonocmu nipelHa3HaueH JJIs U3MEPEHUS yIeIbHON JIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHCJIE U BOJHBIX PACTBOPOB
BeulecTB. [IpumeHseTcs npu n3y4eHnu TEOPUU IEKTPOIUTUYECKON TUCCOLMALINY, XapaKTEPUCTUK BOJAHBIX PaCTBOPOB

Jlamuuk x10puo-uono UCIoiib3yeTcs JUisl KOJIMYECTBEHHOTI'O OMPeIeleHHs] COJepKaHusl HOHOB XJIOpa B BOJHBIX PacTBOpax, IMOYBe, MPOAYKTaX
nuTanusa. K JaTyuky mojakirodaercss MoHoceneKTHBHbIN 3iexTpon (MCD) (paGouumit s1meKTpoa), MOTEHIHANT KOTOPOTO 3aBHCUT OT KOHIICHTPALUHU
OTpe/IeNsieMOr0 MOHA, B JIaHHOM ciy4ae oT KoHueHTpauuu aHuoHoB Cl'. Ilorenuuman MCD ompenensitoT OTHOCHUTENBHO AJIEKTPOJa CPaBHEHUS, Kak
MIPaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamuyuk Humpam-uono@ NpeHa3HAuCH IJIS1 KOJIMYECTBEHHOTO OIMpEAENICHUS HUTPATOB B PA3NIMUYHBIX OOBEKTaX OKpPYXKAroIIel Cpeabl: BOJE,
oBoOIIaX, (PpyKTax, KOJIOACHBIX U3AETHUSIX U T. 1.

Mukpockon yughposoii ipeHa3HAYEH AJI U3Y4YeHUS (POPMBI KPUCTAIUIOB U HAOIIOEHHS 32 POCTOM KPHCTAJLIOB.

Annapam 0na nposedenusn xumuueckux peaxkyuil (AIIXP) npenHazHayeH AJis MOJTYyYEHUS U IEMOHCTPAIIUU CBOMCTB TOKCUYHBIX ITAPOB U Ta30B
. OTH BelIecTBa MOJIYy4yaloTcsl B Ko0Oe-peakTope, U MpH HarpeBaHuu (WM 0e3 HarpeBaHHs) Ta3000pa3HbIe BEIIECTBA MPOXOAT Yepe3 MOTJIOTUTEIbHbBIE
€MKOCTH (HacaJlKi) C pacTBOpPAaMH PEareHTOB, BCTYNAIOT C HUMHU B peakuuio. M30bITOK ra3a morjiomaercs )KUJKUMU U TBEPABIMU pEeareHTaMu, a TaKxke
AKTUBUPOBAHHBIM YTIEM. Amnmapar qaiue BCETO UCIIOJIB3YIOT Ui MIOJIy4YEHHUS " JEMOHCTpALNH CBOICTB XJI0pa,
cepoBonioposa. Ipuéop ona demoncmpayuu 3a8UcuMoOCmu CKOPOCMU XUMUYECKUX PEAKUUIl Om pa3nuiHblX pakmopoe NCNob3yloT MpU HU3YYEHHUH
TeMbI«CKOpOCTh XHUMHYECKON peakiuu» U TemoBoro sddexkra xumudeckux peakuuid. [Ipubop AaéT BO3MOXKHOCTb AKCHEPUMEHTAIBHO HMCCIIE0BAThH
BJIUSIHUE HA CKOPOCTh XMMHUYECKHX peaklIMi cieayromux (akTopoB: MPUPOJbl PEearupyroliMX BELECTB, KOHUEHTPALUU pearupyrollyux BELIECTB,
IUIOINAZM TPaHUIBl pa3ziena (a3 B reTeporeHHbIX cucTeMax (MOBEPXHOCTH CONPUKOCHOBEHUS MEXAY pearupyroldMH BeleCTBAMHU), TeMIEpPaTypHl,
KaTajan3aTopa, UHTHOUTOpA.

ITunemka-0o3amop — npucnocoOleHne, HCIOIb3yeMoe B J1abopaTopuu i OTMEPHUBAHUS OINpeNeNéHHOro o0béMa kuakocTu. [Iumerku
BBIIYCKAIOTCSI IEPEMEHHOTO U MOCTOSHHOTO 00b&éMa. B KoMIuiekTsl 000pyI0BaHMs )i MEIULHUHCKUX KJIACCOB BXOJAT YAOOHBIE NMUIETKH- J03aTOPbI
OJTHOKaHaJIbHbIE, TIO3BOJISIONINE HACTPOUTh HEOOXOIUMBIN 00BbEM OTOMpPAEMOil JKUAKOCTH B TPEX pa3IMUHBIX JHAaNa30Hax.

bana kombunuposannaa npegHazHavueHa JJi1 HarpeBa CTEKISIHHBIX U (apdopoBBIX COCYIOB, KOTrJa TpeOyeTcsl co3/1aTh BOKPYT HarpeBaeMoro
coCyJla paBHOMEPHOE TeMIIepaTypHOe TMoje, H30eXaTh HCIOIb30BaHUS OTKPHITOIO IUIAMEHM M PpacKaIEHHOW nsiekTpuyeckoi crnupanu. Kopmyc
KOMOMHHPOBAaHHOW OaHM cJiesiaH U3 amtoMuHMS. JKUIKoCcTHAst YyacTh KOMOMHUPOBAHHOM OaHU 3aKphIBAE€TCS KOJIbIIAMH Pa3IMYHOTO AUAMETpa.

Ilpuéop ona nonyuenusn 2a306 VCTONb3YyeTCs I MOTYyYeHHUS HEOOJBIIMX KOJIMUYECTB ra30B: BOAOPOJAA, KUCIOpoJa (M3 MEPOKCHIAa BOJOPOa),
YTJIEKUCIIOTO rasa.

PaGouasi nporpamma no xumun st 8—9 kiaccoBc Hcnoab30BaHueM o0opyaoBaHueM HeHTpa «Touka pocrayHa 6aze nentpa «Touka
pocta» olecreynBaeTcsl peanu3alus o0pa30BaTeIbHBIX MPOTrpaMM E€CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HalpaBIeHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUH C TPeOOBaHMSMHU 3aKOHOJATENILCTBA B cdepe oOpa3oBaHUs M ¢ y4€TOM pekoMmeHnaiuii denepanbHOro omneparopa y4eOHOro mpeamera
«Xumus».
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OO0pa3oBareibHas IpoOrpaMMa MO3BOJISIET HHTETPUPOBATh PEai3yeMbIC MOIX0IbI, CTPYKTYPY U COICPIKaHUE TP OPraHU3alMU 00YUCHUS XUMUH
B 8—9 Kitaccax, BRICTPOCHHOM Ha 0a3e JII000ro 13 J0CTYMHBIX yueOHO-MeToauueckux komruiekcos (YMK).

Hcnonp3oBanue obopynoBanus «Touka pocray npu peanuzauun qanHor OIT mo3Bomnsier co3aarh yCIOBHS:

-JUTsl PACIIMPEHHUS COICPIKAHUS IIIKOJBHOTO XMMHUYECKOTO 00pa30BaHus;

-JUTS TIOBBIIICHUS TIO3HABATEILHON aKTHBHOCTH 00YYarOINXCs B €CTECTBEHHOHAYYHON 00JIacTH;

-JUIsl pa3BUTHUS JTMYHOCTU peOEHKA B Mpollecce 0O0yUeHHsI XUMHHU, €r0 CIIOCOOHOCTEH, (OPMUPOBAHKS U YIOBICTBOPEHHS COIIMATBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

-JU1s1 pabOThI C OMAPEHHBIMH IIKOJIbHUKAMH, OPTaHU3AIMH UX PAa3BUTHS B PA3IMYHBIX 001aCTsIX 00pa30BaTeIbHOM, TBOPUECKOM AEATEILHOCTH.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEBHOI'O ITPEJMETA «XUMMS» B OCHOBHOM IIKOJIE

W3yueHne XMMHUH B OCHOBHOMH ILIKOJIE HAIPaBJIEHO HA JIOCTHXKEHHE 00yUYarOIIMMUCS JINYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB
OCBOCHHUS y4eOHOTO MpeaMeTa .

JIn4yHOCTHBIE pe3yIbTAThI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IPOTPAMMBI OCHOBHOT'O 00IIEro 00pa30BaHuUs JOCTUTAIOTCS B X0/1€ 00yUCHHSI XUMHUHU B €IMHCTBE YUCOHOH H
BOCIIMTATEIbHOW JesATeNbHOCTH OpraHus3allid B COOTBETCTBUU C TPAAULMOHHBIMM POCCHUHCKHMMM COLMOKYJIBTYPHBIMH M JYXOBHO HPABCTBEHHBIMHU
LIEHHOCTSAMH, NIPUHATHIMU B OOILIECTBE IIPAaBUJIaMU U HOPMaMH MOBENIEHUS, U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COLMAIIN3ALIUU
oOyJaromxcs .

JInuHOCTHBIE pe3yIbTaThl OTPakatoT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

Hlampuomuueckozo éocnumanus

1. 1EHHOCTHOTrO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAayYHOMY HAaCJEJWI0, TOHUMaHUs 3HAYEHHUs] XUMHUYECKON
HayKHM B JKU3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(pOpManuel O MepefoBbIX JOCTUXKEHHUAX U OTKPBITHSIX MHUPOBOH M
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILIECTBA;

I'pasxicoanckozo éocnumanus

1. mpencraBieHHs O COLMATIBHBIX HOPMaX U MpaBHJIaX MEKIMYHOCTHBIX OTHOILIEHHUH B KOJIJIEKTUBE, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM
NEeSTeIbHOCTH TPU BBIMOJIHEHWH YYeOHBIX, IO3HABATEIbHBIX 3aJ]la4, BBIMOJIHEHUH XUMUYECKHUX OHKCIEPUMEHTOB, CO3JaHMU YUYEOHBIX IPOEKTOB,
CTpeMJICHHs] K B3aMMOIIOHUMAHMIO M B3aMMOIIOMOINM B Tpoliecce 3TOH yueOHOW esATeNbHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYIKU
CBOMX TOBApUIIIEH C TO3UIIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN TOCTYIKOB;

Hennocmu nayunozo nosnanus

1. MUHPOBO33PEHUYECKUX MPEACTABIECHUIN O BEIIECTBE U XUMHUYECKOM peakliy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
COCTABIISIOLINX OCHOBY JJIsl IOHMMaHMS CYIIHOCTH HAyYHOM KapTHHBI MHpa; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOTHOM CPEIoi, O POJIU XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;
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2. TIO3HABATEIbHBIX MOTHBOB, HANPABICHHBIX Ha MOJYyYEHHE HOBBIX 3HAHUI MO XUMHH, HEOOXOAMUMBIX JUIsI OOBSCHEHHS HAOIIOZaeMBIX
MIPOLIECCOB U SIBJICHUM;

3. TMo3HaBaTeIbHON W MH(OPMAIIMOHHON KYJIBTYpPbl, B TOM YHCJI€ HABBHIKOB CAMOCTOSTEIBHOW PabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU
JTUTEPaTypOM, TOCTYHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJIOTUH;

4. wuHTepeca K OOyYeHHIO M TIO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa3OBaHHIO, HCCIIEAOBATEIHCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTU U YPOBHSI O0OYUYEeHHUsI B TaTbHEHIIIEM;

Dopmuposanusn Kyabmypul 300p06bs

1. oco3HaHHMe LEHHOCTH >XM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha 3I0POBBIA 00pa3 >KU3HU, OCO3HAHUS
MOCTICICTBUI ¥ HENPUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTHUKOB, KypeHHsI), HEOOXOAMMOCTH COOIOACHHUS TPaBMII 0€30MacCHOCTH
IIpH 0OpalleHNH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PealibHOM JKU3HU;

Tpyooeozo éocnumanus

1. KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOH, YUeOHOUCCIIEIOBATEIbCKON, TBOPUECKONW U IPYTHX BUIAX NESATEIBHOCTH,
UMHTEpeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJa pa3jiMuyHOroO pojaa, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUH,
OCO3HAaHHOTO BBIOOPAa WHAMBHUIYAJIbHOM TPAeKTOPUH MPOAOJDKEHHS OOpa30BaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

IKonozuueckozo ocnumanus

1. »skonoruuecku 1enecooOpa3HOro OTHOLIEHUS K NPUPOJIe KaK HMCTOYHMKY JKH3HM Ha 3emJjie, OCHOBE €€ CyIIECTBOBAaHHUS, TOHUMAaHHS
LIEHHOCTH 3/I0POBOT'0 M 6€30MacHOro 00pasa )KM3HHU, OTBETCTBEHHOI'0 OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHMS
LIEHHOCTH COOJIOACHMS ITpaBUJl 0€30MaCHOT0 OBEIEHUS ITPU paboTe ¢ BELIECTBAMH, a TAKXKE B CUTYyallUsIX, YTPOKAIOIMIMX 3J0OPOBBIO U KU3HHU JIOIEH;

2. cnocoOHOCTH NPUMEHSTh 3HAaHUS, N0JIy4yaeMble MPU U3YYEHUN XMMUH, JUIS peIlIeHHs 3a/1a4, CBA3aHHBIX C OKPY KAIOLIEH NMPUPOTHON CpeioH,
MOBBILIEHUSI YPOBHSI AKOJIOTUYECKOM KYJIbTYpbl,0CO3HAHUS TJI00AJBbHOrO XapakKTepa HKOJIOTMUYECKHX HpoOJieM M MyTed UX pelleHHs] MOCPEeICTBOM
METOJI0OB XUMUU;

3. IKOJIOTUYECKOTO MBIIIICHHUS, YMEHHS PYKOBOJICTBOBATHCS MM B TIO3HABATEIILHOW, KOMMYHHKATHBHOW M COITMATEHON TIPAKTHKE.

MertanpeameTHble pe3yJibTaThI

B cocrtaBe meTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUYUMBIC JUIsl (POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIC MOHATHUS (3aKOH, TEOPHUS,
MPUHIINIL, TUIIOTE3a, (aKT, cUCTeMa, MPOLECC, FIKCIIEPUMEHT U JIp.), KOTOPbIE UCMIOJIb3YIOTCS B €CTECTBEHHOHAYYHBIX YUEOHBIX MPEeIMeTax U MO3BOJISIIOT
Ha OCHOBE 3HAHWUU W3 3TUX MPeAMETOB (HOpPMHpPOBATH MPEACTABICHHUE O IETOCTHON HAyYHOW KapTHHE MHpA, U YHUBEpCalbHbIE y4eOHbIe NEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATHBHbIE, PETYJIATUBHBIE), KOTOpPble 00ECHeurnBaOT (POPMHPOBAHNE FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHPOBAHUIO U
OCYILIECTBIICHUIO YUEOHOH 1 TeNbHOCTH

MetanpeameTHbIe pe3yabTaTbl OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBbI 110 XUMUHU OTPAXKAIOT OBJIa/IEHUE YHUBEPCATIbHBIMY IT03HABATEIHLHBIMU
NENUCTBUSIMH, B TOM YHUCIIE:
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Bbazoevimu nocuueckumu oeiicmeuamu

1. yMmeHHeM HCHOJIBb30BaTh NPUEMBI JTOTUYECKOTO MBIIUICHUS PU OCBOCHUH 3HAHUN: PACKPBIBATH CMBICII XUMUYECKHUX MOHATUHN (BBIAEIATH UX
XapaKTePHBIC TPU3HAKH, YCTAHABIIUBATh B3AMMOCBS3b C IPYTUMHU MOHATUSMH ), UCIIOJIb30BATh TIOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUIA;
BBEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIMYA XUMHUSCKUX BEIIECTB U XUMUYECKUX PEAKIUi; yCTaHABIMBATh PUIMHHO CIICJICTBCHHBIE CBSI3U
MEXIy 00bEKTaMU U3YUYCHHUS; CTPOUTH JIOTHUYECKUE PACCY X ACHUS (MHAYKTHBHBIC, ISyKTUBHBIC, TI0O aHAJIOTHUH ); JIE1aTh BBIBOJIBI M 3aKJIFOUCHHSI;

2. yMEHHUEM MPUMEHSTH B TPOIECCe MO3HAHUSI CUMBOJIUYECKHE (3HAKOBBIE) MOICIH, UCIIOIh3yEeMbIE B XUMUU, IPE0OPa30BBIBATH ITUPOKO
MIPUMEHSIEMbIC B XUMUH MOJICIIbHBIC TTPEICTABIICHUS] — XMMHUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMUYECKasi popMyJia U YpaBHCHHE XUMHUYECKON PeaKIiuu
— MIpH pEIICHUHU Y4eOHOTI03HABATEIBHBIX 33/1a4; C YUETOM ITHUX MOJICIBHBIX MIPEICTABICHUN BBIABIISITH M XapaKT€PU30BaTh CYIIECTBEHHBIE MPU3HAKH
M3Yy4aeMbIX 00OBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYCCKUX PEaKIUK;

Bbazoevimu uccneoosamenvckumu oeiicmeuimu

1. yMeHHWeM HCMOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS, a TAK)KE€ B Ka4eCTBE OCHOBBI JJIsi (hOPMHUPOBAHMS
TUIIOTE3bI 110 TPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHHIA;

2. TpuOOpETEHUE ONbITa MO TUIAHHUPOBAHMIO, OPTaHU3AIlMM W MPOBEJICHUI0 YUYEHHYECKHX SKCIEPUMEHTOB: YMEHHE HaOJ0JaTh 32 XO JOM
MpoIecca, CaMOCTOSATEIHHO MPOTHO3MPOBATH €r0 Pe3ysbTar, (OpMYyJIMpPOBaTH OOOOIIEHUS W BBIBOABI IO pe3ysbTaTaM TMPOBEAEHHOTO OIIBITA,
WCCJIC0OBAHMS, COCTABIIATh OTYET O MPOJICTaHHON paboTe;

Pabomoii ¢c ungpopmavuern

1. ymeHuweMm BBIOMpATh, AaHAIU3UPOBATH U MHTEPIPETUPOBATh MH (OPMAIUIO PA3IMYHBIX BUJIOB U (OPM MPEICTABICHHS, MOTYyYaeMyO U3
Pa3HBIX UICTOYHUKOB (HayYHO-TIOMYJISIPHAS TUTEPATypa XUMHUYECKOTO COJIEp KaHusl, CIIPaBOYHbIE MOCcoOus, pecypchl HTepHeTa);

2. yMEHHUEM MPUMEHATH Pa3IMUHbIe METOMBI U 3allPOCHI MPU MO MCKE U 0TOOpe MHGOPMAIIUU U COOTBETCTBYIOIIUX TaHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHUSI YYE€OHBIX U TIO3HABATEIBHBIX 3a7a4 OMNPEACIEHHOTO THUIA; MPUOOPETEHHE OMbITa B 00JIACTH HCIOIB30BaHUS HUH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJIEHUE KyJIbTYpOH aKTUBHOTO UCIIOIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM;

3. yMeHHWEM WUCIOJb30BaTh W aHAIM3HPOBATh B TPOIECCe YYCOHOW M HCCIICIOBATEIIbCKON JCATEILHOCTH HH()OPMAIMIO O BIUSHUU
MIPOMBILIIIEHHOCTH, CETCKOI0 X0341iCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOTHON Cpebl;

Yuueepcanvnvimu kommynukamuenvimu oelicmeuamu

1. ymeHueM 3aJaBaTh BOIMPOCH (B XOJI¢ AWAIOTa W/WUIM JUCKYCCHH) MO CYHIECTBY 00CYKIaeMOi TeMbl, (JOPMYITUPOBATH CBOM MPEIOKECHUS
OTHOCUTEIIFHO BBITIOTHEHUS MPEJIOKEHHON 3a1a4H;

2. mpuoOpeTeHne OmbITa MPE3CHTAIUN PE3YIbTATOB BRIMOJIHEHNUS XUMUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OIbITa, Ta00PaTOpHO PabOThHI
10 MCCJIEIOBAaHUIO CBOICTB BEIIECTB, YUEOHOTO IPOEKTA);

3. 3aMHTEPEeCOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU MO3HABATENLHON M MCCIEI0BATENbCKONW ACSITENFHOCTA MPU PEUICHHH BO3HUKAIOIINX
mpo0OJieM Ha OCHOBE Y4€Ta 00X HHTEPECOB U COTJIACOBAHUS MO3UIHMA (00CyKIeHUS, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBI» U JIP.);
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Yuueepcanvnvimu pecynamuenvimu deiicmeuamu

1. ymeHHEM CaMOCTOSTENbHO OMNPENENATh LEIH JEATeNIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIATH, KOHTPOJMPOBATh M IPH HEOOXOAUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BBHIOMpATh HamOomnee 3¢ (EKTHBHBIE CIIOCOOBI PEIICHHS y4eOHBIX M TO3HABATEIBHBIX 3a/1ad, KOPPEKTUPOBATH
MPEJIOKEHHBIA aNrOpUTM JAEUCTBUN TPU BHINOJHEHUM 3a/laHUi C y4ETOM TMOJY4YeHHUS HOBBIX 3HAaHMHA 00 H3ydyaeMbIX OOBEKTax — BEIIeCTBaxX M
peakuusx;

2. yYMEHHUEM HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, PEJiaraéMble B YCJIOBHH 3a/1aHUH.

[IpenmeTHbIe pe3yIbTaThI

B coctaBe npeaMeTHBIX Pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJEpPKAHUS, YCTAHOBIEHHOTO AHHOW MPUMEpPHOU pabodeil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIC O0YYaIONIMMICS HAYYHBIC 3HAHUS, YMECHUS U CIIOCOOBI ACUCTBHMA, CICIUPUICCKHIE IS TIPEAMET HOM 00JIaCTH «XUMUS», BUJIBI
JEeSITeIbHOCTH T10 MOTYYSHHIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

[IpeameTHbIC pe3yabTaThI MPEACTABICHBI 110 TOAaM OOYUYEHHS M OTPakaroT CHOPMUPOBAHHOCTD Y OOYHAIOITUXCS CIICTYIOITUX YMEHUM:

8 KUIACC

1. packpevieams CMBICT OCHOBHBIX XMMHUYECKHUX MOHSATHUH: aTOM, MOJIEKYJa, XMMHUYECKHUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO,
CMECh, BaJIEHTHOCTb, OTHOCUTENIbHASL aTOMHAas U MOJIEKYJIIpHas Macca, KOJUYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JIsI XMMHYECKOTO
AJIEMEHTA, MOJISIPHBIN 00BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COIb, DJIEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas peakius, TemI0BO
s dext peaknuu, knaccuuKanys peakiuii, XkMAYECKast CBsI3b, PACTBOP, MAcCOBast 10JIs1 BEIIECTBA B PACTBOPE;

2.  umnoCcmpupo8ams B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM . T . 1) ¥ MPUMEHSTHh TH MOHSATHUS MPU OMUCAHUM BEUIECTB U UX
IIPEBPAILCHHUI;

3. ucnoiv306amv XUMUYECKYIO CHMBOJIMKY TSI COCTaBIIEHUs ()OPMYJI BEUIECTB M YPABHEHHH XUMHYECKUX PEaKIIHii;

4. onpedensimb BaJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX; CTENEHb OKHCIIEHUS 3JIEMEHTOB B OWHApHBIX COECJAMHEHUSX;
MIPUHA/IICKHOCTh BEIIECTB K ONMpeAeNEHHOMY KJlaccy COSIUHEHHH Mo ¢opMyliaM; BUA XUMUYECKON CBs3H (KOBaJCHTHAs W MOHHAs) B HEOPTaHWYECKHUX
COCIMHECHMUSIX;

5. packpvisams cmuicn nepuoaudeckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh MOHMMAaHHE MEPUOIMYECKON 3aBUCHMOCTH CBONCTB
XUMHUYECKUX DJIEMEHTOB OT HX TMOJOXEHHS B IMEPUOJUYECKOM CHUCTEME; 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUSsI, 3aKOHAa ABOTaJIpo; onucvléamsy U xapaxmepuzosams TaOIMYHYIO0 (HOpMY MEPUOIUYECKON CHCTEMbl XUMHUECKUX JIEMEHTOB:
pa3nanyaTth MOHATHS «TJ1aBHAsl moArpymna (Arpynmna)» u «nodounas noarpynna (brpymnma)», manble 1 O60ibllive MEPUOIbL; cCOOmMHOCUmMb 0003HAUEHNUS,
KoTopble UMeErTcst B Tabnuie «llepuonnyeckas cuctema xumudeckux snemeHToB [[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi] Apa, o0IIee YUCIO 3JIEKTPOHOB M pacHpeIesIeHHe UX MO 3JIEKTPOHHBIM CII0SM);

6. wxnaccuguyuposamv XUMUYECKHE IIEMEHTBI; HEOPTAHUYECKUE BEIIECTBA; XMMHYECKHE peakiuH (M0 YUCIy W COCTaBy YYacCTBYIOIIUX B
peaKIfy BEMIECTB, MO TEII0BOMY dhdexTy);

7. xapakmepuzosamu (onucviéams) o0IIMEe XUMHUYECKHE CBOICTBA BEIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPKAas OINUCAHUE TpPHUME paMu
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIUX XUMHUECKUX PEAKIIMIA;
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8. mpoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KaYECTBEHHOT'O COCTAaBa; BO3MOXKHOCTH MPOTEKAHUS XMMHUECKUX MPE BpaIICHUN
B Pa3IMYHBIX YCIOBHSIX;

9. ebIuUCIAMb OTHOCUTEBHYIO MOJIGKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJII0O XHMHYECKOTO 3JIeMeHTa 1o (opmyie
COEIMHEHMS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MMPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

10. npumensams OCHOBHBIC OIEPALMU MBICIUTEIILHOW JEATEIbHOCTH — aHAJIW3 W CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTEeMAaTH3aLUIo,
KJIacCU(UKALIMIO, BBISIBICHUE NPUYUHHOCIEACTBEHHBIX CBA3€M — Ui M3Yy4YeHHs] CBOMCTB BEIIECTB M XUMHUYECKHX DPEaKIIHil; eCTECTBEHHOHAYYHbIE
METO/IbI IO3HAHUSI — HAOJI0ICHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCTICPUMEHT (PEATbHBIN 1 MBICIICHHBIH );

11. cnedosamw npaBUIIaM MOJIB30BAHMSI XUMUYECKOW TTOCYAON U J1abopaTOpHBIM 000pyAOBaHUEM, a TAKKe MpaBHiIaM 00pallleHus C BEIIeCTBAMHU
B COOTBETCTBHH C HWHCTPYKIUSMU IO BBIMIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBJICHHIO PACTBOPOB C OMPENEIEHHON MacCOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U IPOBOAUTH
XUMHYECKHE YKCIIEPUMEHTEHI 110 PACIIO3HABAHUIO PACTBOPOB MICIIOYEH U KUCIIOT C IIOMOIIBI0 HHIUKATOPOB (JTakMyc, (heHondTanenH, MeTUIOPa K U Ip.).

9 KJIACC

1. packpvieams cmbici OCHOBHBIX XUMHUECKUX MOHSATHH: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHUOH, aHUOH, IPOCTOE BELIECTBO,
CJIO’KHOE BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPHUIIATEIIFHOCTD, CTEIICHh OKUCIICHUS, XUMHUYECKas PEaKIHsl, XUMUYECKas CBS3b, TEIIOBOH 3(h(HeKT peakium,
MOJIb, MOJISIPHBIH OOBEM, pacTBOP; SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs AMCCOLMAIUS, PEAKLUU HOHHOrO oOMEHa, oOpaTHMble U
HeoOpaTHMble PEeaKIMM, OKUCIMTEIbHOBOCCTAHOBUTEIbHBIE PEaKIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE W BOCCTAHOBJIEHME, aJIOTPOINMS,
aM(OTepHOCTh, XMMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAs, MeTaJUIMYecKas), KpUCTaJUIM4ecKas peméTka, KOppo3Hs METayIoB, CILIaBbl; CKOPOCTh
XUMHUYECKOHN peaklny, IpeaenbHo gonyctuMas koH nerrpanus (111K);

2.  ULIIOCMpUpPO8amsv B3aUMOCBS3b OCHOBHBIX XMMUYECKMX MOHATHH (CM. M.1) M NPUMEHATh 3TH MOHATUS NPH ONHUCAHUM BEIIECTB U HX
IIPEBPAILCHHI;

3. ucnonv3oeams XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIECHUs ()OPMYJI BELIECTB U YPABHEHUN XUMHUECKUX PEAKLINH;

4. onpedensimb BaIEHTHOCTb U CTENIEHb OKHCIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa; MPUHAAIEKHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJIacCy COeTUHEHMH 1o (GopMysiam; BUJ XMMUUYECKON CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas) B HEOPIraHWYECKUX COECTUHEHUSX;
3aps] MOHAa MO XUMHYECKOH (opMylie; XapakKTep Cpeldbl B BOJHBIX pPacTBOpPax HEOPraHWYECKUX COEJAMHEHUN, THI KPUCTANIMYECKOW pPEIIETKU
KOHKPETHOTO BEIIECTBA;

5. packpuvieams cmuicn nepuonndeckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPUPOBATh €r0 MIOHUMAHUE:!

6. onucvieams u xapakmepuzoéams TAOIUUHYIO (OPMY MEPUOIUYECKON CHCTEMBI XMMHUYECKHX AJIEMEHTOB: Pa3/IndyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpynna)» u «nodounas noarpynna (bpynmna)y», Massie u 6onbline nepruobl;

7. coomnocums 0003HAUEHUS, KOTOpbIE HUMEIOTCS B IEPUOAWYECKOM TabiuIle, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XMUMHYECKHX JIEMEHTOB (COCTAB U 3apsi] sipa, 00lIee YUCII0 3JIEKTPOHOB U paclpeieIeHNe UX 10 3JIEKTPOHHBIM CII0sM);
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8.  00OwacHamy o0mME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB M WX COCIMHEHHUH B Tpeaerax MaibIX MEPHOJOB M TJIABHBIX
HOJTPYII C y4ETOM CTPOEHUS UX aTOMOB;

9.  Knaccugpuyuposams XUMUUECKUE 3JIEMEHTHI; HEOPraHMYECKUE BEIIECTBA; XUMHUYECKHE peakiuH (II0 YHUCIYy M COCTaBy yYacTBYIOLIMX B
PEaKIMU BEIIECTB, 110 TEIUIOBOMY 3((EKTy, 10 U3MEHEHUIO CTENEeHEH OKUCIEHUS XUMUUECKUX IEMEHTOB);

10. xapaxmepuzosams (onucviéams) OOUIME XUMHUYECKUE CBOWCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB, MOJTBEpPXKAas OMHMCAHUE NPUME paMu
MOJICKYJIIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIHIA;

11. cocmaenamb ypaBHEHUs IEKTPOIUMTHUUECKON AMCCOLMALMM KHUCIIOT, LIEJIOYEH U COJIEH; IMOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEaKIMM
HMOHHOT0 0OMeHa; ypaBHEHHs peakivii, HOATBEP)KJAIOIIUX CYILIECTBOBAHNE IEHETUUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

12.  packpvieams CyIIHOCTD OKHUCIUTEIFHOBOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaaHca STUX peakluii;

13.  mpoenosuposams cBOWCTBA BEILIECTB B 3aBUCUMOCTH OT X CTPOEHUS; BO3MOXHOCTH NMPOTEKAHUSI XUMHUECKUX MTPEBPAILEHUI B pa3IMUHbIX
YCIIOBUSIX;

14.  ewiuucnsams OTHOCUTENBHYIO MOJIEKYJISIDHYIO W MOJSIPHYIO MaccChl BEILECTB; MACCOBYIO JOJIO0 XMMHUYECKOro 3jeMeHTa 1o (op myie
COEJIMHEHMSI; MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; IPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKliy;

15. cnedoséamw npaBuIaM MOJB30BaHMS XHMHYECKOH Mocyn0il M jabopaTOpHbBIM 000pylOBaHHMEM, a TakKe IpaBUiIaM OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSAMHU MO BBITIOJHEHHUIO JTA0OPATOPHBIX XWMHUYECKHUX ONBITOB IO TOJXYYEHHIO M COOMPAHHMIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa 1 yrieKHcIIoro rasa);

16. mposooums peakyu, MOATBEPKAAIONINE KAYECTBEHHBIH CO CTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUA OpOMUI,
noaua, kKapOoHar, ¢ocdar, cuiukar, cyibdar, TMAPOKCUINOHBI, KaTHOHBl aMMOHHS M HOHBI HM3YYEHHBIX METAJJIOB, NPUCYTCTBYIOLINE B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

17. npumensms OCHOBHBIE ONEpAIMM MBICIUTEIILHOW JEATEIbHOCTH — aHAJIW3 M CHHTE3, CpaBHEHUE, O0OOIIEHHE, CHCTEeMAaTH3aLUIo,
BBISIBJICHHE NPUYMHHOCIIEICTBEHHBIX CBSI3€W — JUJIS1 U3YUEHHUsI CBOMCTB BEIIECTB U XMMHUYECKHX pPEaKIUi; eCTECTBEHHOHAYyYHbIE METO/Abl TO3HAHUSI —
Ha0JI0IeHNe, U3MEPEHNE, MO/IEIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIH).



TOUKA \!pocm
_COJEPXAHHUE YYEGHOI'O IIPEIMETA «XUMMSI» 110 TOJAM U3YYEHUS 8 KJIACC

IlepBoHaYa/IbHbIE XUMMHYECKHE TOHATHUSA

[Ipenmer xumuun. Ponp xumum B Ku3HM 4enoBeka. Tema u BemectBa. PU3MYECKHE CBOMCTBA BEILECTB. ArperaTHOE€ COCTOSHUE BEILECTB.
[TonaTHe 0 MeTOIaX MO3HAHUS B XUMHUH. XUMHI B CUCTeMe HayK . YnucThle BemecTBa U cMec . CriocoObl pa3esieHus: cMecei .

ATOMBI U MOJIEKYJIBl. XUMUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. [IpocThie M CllOKHBIE BemiecTBa. ATOMHOMOJIEKYJISIPHOE
YYECHHE.

Xumnueckas Gopmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTtHOocuTeNbHAs MOJIEKYIIApHas Macca. MaccoBas 10J11 XUMUYECKOT0 2JIEMEHTA B COCJMHEHUU.

Pu3nyecKkue U XMMHUYECKHE sBJICHUSA. XMMHMUYECKas Peakuuss M €€ NPU3HAKU. 3aKOH COXPAHEHHUs MacChl BEUIECTB. XMMHUYECKUE YPaBHEHUS.
Knaccudukanus XuMHYeCKUX peakiuid (COSTUHEHMS, Pa3I0KEHUS, 3aMEIICHHU ).

XVWMUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYIOW, C MpaBWiIaMH pPadOTBl B JIA0OpaTopul W TpHEMaMU OOpamieHus ¢
1abopaTopHBIM 000PYIOBaHHEM; H3Y4YCHHE U ONucaHue (U3MUYECKUX CBOWCTB OOpPA3I[OB HEOPraHMYECKUX BEIIECTB; HAOMIOACHHE (HU3HMUECKUX
(naBieHUE BOCKA, TasHUE JIbJ]a, PACTUPAHKUE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCALUs BOJbl) U XUMUUYECKUX (TOPEHUE CBEYHU, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMO/IEHCTBHE MeJa ¢ KMCIOTON) SBICHUH, HAOII0/IEHHE U ONMCAaHUe MPU3HAKOB MPOTEKAaHUS XUMUYECKUX peakIuil (pa3iokeHue caxapa,
B3alMOJICICTBHE CEPHOM KUCIOTHI C XJIOpUIoM Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOJeICTBHE Kelle3a C paCTBOPOM COJIH
menu(Il)); usyuenue crnocoboB paszzeneHus cMeceil (¢ MoMoILIbI0 MarHuTa, (PUIbTPOBaHKE, BhIApUBAHUE, AUCTIIIIALMS, XpOMaTo rpadus), IpoBeIeHUe
OYUCTKU TIOBAPEHHOW COJM; HAOIIOAEHHE U OINUCAHHE PE3yJIbTaTOB IPOBEJEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl; CO3/IaHUE
MoJieTiel MOJeKY (IIapOCTEPIKHEBBIX) .

BaxHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3ayx — cmech razos. CocraB Bozayxa. Kucimopon — aneMeHT U mpoctoe BemiecTBo. HaxoxkeHue kuciopona B npupone, puzndeckue u
XUMHUYEcKHue cBoicTBa (peakuuu ropenus). Oxcuasl. [lpumenenue kuciaopoga. CrocoObl MOy4eHHs KUCIOpoAa B JIaOOpaTOPUU U IPOMBIIIIEHHOCTH.
Kpyrosopot kuciopoza B npupoze. O30H — aJljIoTponHas MOAUGHUKALMS KUCIOPOAA.

TeroBoil 3pPexT XUMHUECKON peaklunH, TEPMOXMMHUYECKHE YpaBHEHHS, HK30 M JHIOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH.
3arps3HeHue BO3/lyXa, yCUJICHHE TapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOS .

Bomopon — anemeHT u mpoctoe BemiecTBO. HaxoxaeHue Bogopoia B Mpupoje, GU3ndeckue U XMMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
noixyyeHusi. CocTtaB KUCIOT U COJIEH .

KonuuecTBo BemecTBa. Monb. MonspHas macca. 3akoH ABoraapo. MossipHblil 00bEM ra3zoB. Pacuérsl o XUMHUYECKUM YPABHEHUSIM.

®duznueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PacTBopsl. HachlllieHHBIE M HEHACBHIIEHHBIE PACTBOPBI. Pacmeopumocms eewecms 6
600e.! MaccoBas 10Ns BemecTBa B pacTBope. XHMMHYECKHe CBOicTBa BoAbl. COCTaB OCHOBaHMiA. PONb pacTBOpPOB B NPHPOJE U B JKM3HH YeTOBEKA.
KpyroBopoT Bozs! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ.
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Knaccugukarus neoprannyeckux coequnenuii. Oxkenpl. Kiaccudukaims okcuaoB: coiaeodpa3syromue (OCHOBHBIC, KUCIIOTHbIE, aM(pOTEPHbIE) U
HecoJneoOpa3zyromue. HomeHkiiatypa okcuaoB (MeXIyHapoiHasl U TpuBUaibHast). PU3ndeckue U XMMHUUecKue cBoiicTBa okcuoB. [lonyuenue.

OcnoBanus. Knaccudukanus ocHoBaHuiA: mENOYM U HEpACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHUH (MEXIyHAPOHAS U TPUBUAIIbHAS).
Puznueckne 1 XMMUYECKHE CBOMCTBA OCHOBaHMM. [lonyueHne ocHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. HomeHknatypa Kucior (MeXIyHapoaHas U TpuBUabHas). OU3NYECKUE M XUMHUUECKUE CBOMCTBA KHUCIOT.
Pspn akruBnoctn metaiuioB H. H. bekerora. [lonydyenue kucior.

Comu. Homenknarypa comnelt (MexXayHapoHas ¥ TpUBUaIbHast). DU3ndeckre U XUMHUECKUE CBOMCTBA coieil. CrtocoOBl OTydeHus COJICH.

['eneTnueckas CBA3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

XVUMUYECKUN SKCIIEPUMEHT: KaueCTBEHHOE OIPEAEICHUE COJEp)KaHUs KUCIOpOoJa B BO3JyXe; MOJIy4yeHHE, cOOMpaHMEe, paclo3HaBaHUE U
M3Y4YCHHE CBOMCTB KUCJIOPOJa; HAOMIOIEHNE B3aMMOICHUCTBUS BEIECTB C KUCIOPOJOM U YCIOBUS BOZHUKHOBEHHUS W MpPEKpalleHHs ropeHus (moxapa);
O3HAKOMJIGHHE C 0Opa3lamMH OKCHIOB M ONHCAHWE MX CBOWCTB; IMOJY4YCHHE, COOMpaHMe, paclo3HaBaHUE M M3YYEHHE CBOMCTB BOAOpOAa (TOpeHHE);
B3anMo/ieiicTBie Bogopoaa ¢ okcuaom menu(Il) (Bo3amMoxkHO HCTONb30BaHHE BUACOMATEpUAIOB); HaOI0eHHEe 00pa3I[0B BEIIECTB KOJIMUYECTBOM | MOJIb;
HCCIIeI0BaHUE OCOOCHHOCTEHM PACTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO; TPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOW MacCOBOM J0Jei

pPacTBOPEHHOIO BEUIECTBA; B3aMMOJAEHCTBHE BOJABI C METAUIaMH (HaTPUEM U KajbLiMeM) (BO3MOKHO MCIIOJIb30BAaHUE BHJEOMATEPHAIIOB); ONpPENEICHUE
pPacTBOPOB KHUCJIOT U LIEOYEH C MOMOIBI0 MHIMKATOPOB; MCCIIENOBaHME OOpa3lOB HEOPraHWYECKHUX BEIIECTB pa3 JIMYHBIX KJIACCOB; HAOINIOJIEHHE
M3MEHEHHUs OKpPacKy MHIAMKATOPOB B pacTBOpax KHUCIOT M IeJoueil; n3ydeHue B3aumoeincTsus okcu na Meau(Il) ¢ pactBopom cepHoil KUCAOTHI, KUCIOT
C METaJlZIaMH, peaKklUi HEUTpaau3aluy; MOJIyYEeHUEe HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOIO METajula APYIMM M3 pacTBOpa COJH; peLlCHUE
JKCIIEPUMEHTAIIBHBIX 33a4 10 TeMe « BaxkHeumme Kiaccsl HEOPraHNYECKUX COCTUHEHUI.

Ilepuoauyecknii 3aK0H U MepUOANYECKAs] cUCcTeMa XuMH4yecKux djiemMenToB JI. U. MenaeneeBa. CTpoeHue aToMoB.

XuMmnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIHT

[lepBble MOMBITKH KiIacCU(PHUKAMUA XUMUYECKUX SJeMEHTOB. [IoHSATHE O rpymnmax CXOIHBIX AJIEMEHTOB (IIEIIOYHBIC U IETOYHO3EMENIbHBIC
METaJIJIbl, TaJIOTEHBI, UHEPTHBIE Ta3bl. DIIEMEHTHI, KOTOpbIe 00pa3yroT aMPOTEPHbIE OKCHJIBI U THAPOKCHIBIL.

[Tepuonnueckuit 3akoH. Ilepuogmdeckas cuctema xummudeckux anemeHToB [[. M. MenneneeBa. Buasr Tabmumpsl «Ilepuomgmdeckas cucrema
xuMHuueckux aeMeHToB [ . . MenneneeBay . [lepuoast u rpynnel . Gu3nueckuid CMBbICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IEPU 0J1a U TPYIIIBI DJIIEMEHTA

Crtpoenue aromoB. CoctaB aTOMHBIX siep. M3ortombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB MEpBbIX 20 XMMHUYECKHUX
3JEMEHTOB nepuoandeckon cucreMsl /. . Menaeneesa. XapakreprucTuka XMMHAYECKOTO 3JIEMEHTA 110 €ro NMOJIOKEHUIO B iepuoanyeckon cucreme /. U.
Menneneesna.

3aKOHOMEPHOCTU M3MEHEHUS PaInyCca aTOMOB XMMHUYECKHUX 3JI€ MEHTOB, METAJUTMYECKUX U HEMETAIUNTMYECKUX CBOMCTB IO TPyNIaM U MEPUOIaM.
3HayeHHE MEPUOJMYECKOrO 3aKOHA M MEPUOJAMYECKONM CHCTEMBI XMMHUYECKUX JJIEMEHTOB I pa3BUTUS Haykd U npaktuku . J[ . M1 . Menngeneen —
Y4EHBIN U TPAXKIAHUH .

DIIEKTPOOTPUIIATEITLHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKas CBsI3b (MOHHAs, KOBAJIGHTHAS MOJISIPHAS M KOBaJIeHTHas HenoJisipHas). CTerneHb
okucieHusi. OKUCIUTETbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIeHHs 1 BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEH.
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XUMUYECKUI AKCIEPUMEHT: M3y4YeHHE OOpa3loB BEIIECTB METal JIOB M HEMETaJUIOB; B3aUMOJICHCTBUE TMJIPOKCHA LIMHKA C PACTBOPAMHU KHCIOT U
eNIoueii; TPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIMX TMPUMEPHI OKHUCIUTEILHOBOCCTAHOBUTEIBHBIX pEaKIuii (TOpEeHHEe, PpEeaKIuu pas3loKeHUs,
COCTMHCHHUS ).

MexnpenMeTHsle CBSI3U

Peanuzanus MexXnpeaIMEeTHBIX CBA3€M NMpU M3YyUYEHUU XMMHHM B 8 KJlIacC€ OCYLIECTBIIETCS 4Yepe3 HCIOJIb30BAHHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHSTUMN, TaK ¥ MIOHSATUH, SBISIOIIUXCSI CHCTEMHBIMH TSI OT/ACTBHBIX MPEAMETOB €CTCCTBCHHOHAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHOHAy4YHbIE MOHSTHUS: HAy4dHbIM (PakT, TUMoOTe3a, TEOpHs, 3aKOH, aHallu3, CHHTE3, KiacCUUKalusi, NepUOAUYHOCTb,
HaOJI0ACHNE, SKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPEHHE, MOJIEITb, SIBIICHHE.

®uzuka: mMarepusi, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, M30TOM, PAaAHMOAKTUBHOCTbH, MOJEKYIA, AJIEKTPUUYECKUI 3apsij, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, r'a3, (PU3MYecKre BeTMYNHBI, SMHUALIBI M3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MEHEPAIbI, TOPHBIE TIOPOBI, TOJIE3HBIE UCKOTIaeMbIe, TOTUTUBO, BOJIHBIE PECYPCHI .

9 KJIACC

BeurecTBo M XMMHYECKas peaKkuus

[lepnonnueckuii 3akoH. Ilepuogmueckass cucrema xumuueckux sneMmeHToB J[. M. Menneneea. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB XMMHUYECKUX JJIEMEHTOB INEPBBIX TPEX MEPHUOJOB, Kalusl, KaJIbLUSI U UX COCAUHEHUN B COOTBETCTBUU C MOJOKEHUEM DJIEMEHTOB B
HGpHO}IH‘IGCKOfI CUCTCMEC U CTpOCHI/IeM UX aTOMOB. CTpOCHI/Ie BCIIIECTBA. BUJbI XI/IMH‘ICCKOﬁ CBA3U. Tunsr KpI/ICTaJ'IJ'II/I‘-ICCKI/IX pCIHéTOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BELIECTB (MEXIyHApOIHAsl U TPUBUAIbHASA). XMUMUYECKHE CBOWCTBA BELLIECTB, OTHOCSIINXCS
K pa3JIMYHbIM KJIacCaM HEOPTraHUYECKUX CO €AUHEHUM, TEHETUUECKasl CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XMMHUYECKUX PEaKIUil MO pa3iMyHbIM IpHU3HaKaM (IO YHCIy U COCTaBy yYacTBYIOIIMX B PEaKLMU BEIIECTB, 110 TEIJIOBOMY
3¢ (deKTy, Mo U3MEHEHUIO CTeNeHEeH OKUCICHMS] XMUMHUYECKUX DJIEMEHTOB, MO0 OOpPAaTHMOCTH, MO YYaCTHIO KaTaiu3aTtopa). DK30 U IHAOTEPMUYECKUE
peaKuml, TepMOXI/IMI/IquKI/Ie ypaBHeHI/ISI.

[TonsiTie 0 ckopocTH XUMHYECKOW peakiuu. [loHarne 00 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHUX peakiusx. [[oHATHE O TOMOTEHHBIX U
TETEPOTeHHBIX peakiusx. [lowamue o xumuueckom pasnogecuu. Dakmopwvl, GIUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U NOJI0ANCeHUe
XUMUYECKO20 PABHOBECUSL.

MexaHn3M OKHCIUTEbHOBOCCTAHOBUTENBHBIX PEAKIINI (AIEKTPOHHBIN OaJaHC OKUCIUTEbHOBOCCTAHOBUTENIBHOM peakiinn).

Teopust 3NMEKTPOIUTHUECKON AUCCOLMAIMU. DIEKTPOJUTHl U HEIIEKTPONUThl. KaTHOHBI, aHHOHBL. MeXaHHM3M JHMCCOIMAIlMU BEIIECTB C
paSJ'II/I‘—IHI)IMI/I BUaamMmn XHMH‘—ICCKOﬁ CBs3H. CTeHeHB AUCCOUaIlnn. CI/IJ'II)HBIe 158 CJ'Ia6I)Ie BJ'IGKTpOJ'II/ITI)I.

Peakiiu noHHOro oOMeHa. Y cIoBUs MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa, TIOJHBIC M COKpalIEHHbIE HOHHBIC YpaBHEHUS peakiuii. CBolicTBa
KHCJIOT, OCHOBaHMM U COJEH B CBETe TMPEACTaBICHUH 00 DIEKTPOIUTHYECKOW auccomuanuu. KadecTBEHHbIE peakmuu Ha HOHBI
. [lonsamue o cudponusze cozeti .
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XVUMUYECKUHN 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISMHU KPUCTAJUIMYECKUX PEIIETOK HEOPIaHWYECKUX BELIECTB — METAJJIOB U HEMETAIIJIOB
(rpacduta M anmmasa), CIOXKHBIX BELIECTB (XJI0pHUJa HATPHsI); UCCIEAOBAHHE 3aBUCUMOCTU CKOPOCTH XMMUYECKOH peakluu OT BO3AECHUCTBHS Pa3JIMYHbIX
(bakTOpOB; MCCIENIOBAaHUE DIEKTPOMPOBOIHOCTH PACTBOPOB BEIECTB, MpPOIEcca IUCCOIHUAIMUA KUCIOT, MIEJIOUYeH U cojiel (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); IIPO BEJCHUE ONBITOB, MILTIOCTPUPYIOLIMX IPU3HAKU NIPOTEKaHUsI peaKluil HOHHOro oOMeHa (0O0pa3oBaHUe OCajKa, BbIJCIEHHUE rasa,
00pa3oBaHKe BOJbI); OMBITOB, WILTIOCTPUPYIOMIUX TPUMEPHl OKHCIUTEILHOBOCCTAHOBUTENBHBIX PEaKIU (TOPEHUE, PeaKIIu Pa3IoKEHHS, COCTUHECHNUS);
pacrno3HaBaHNE HEOPraHMYECKHUX BEIIECTB ¢ IIOMOLIbI KAYECTBEHHBIX PEAKIIMI HA HOHBI; PEIIEHUE dKCIIEPUMEHTAJIBHBIX 3a1a4 .

HemeTaibl 1 HX coeJUHEHHSA

OO0wast xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (uU3nvecKue CBOICTBA
IIPOCTBIX BELIECTB — rajoreHoB. XMMHUYECKUE CBOMCTBA HA IpUMEPE XJIopa (B3aUMOEHCTBHE ¢ MEeTalllaMi, HEMETAJUIAMHU, 1eJIo4aMu). XJIOpOBOIOPO.
CounsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, NIOJIy4eHHE, IPUMEHEHne. JlelicTBrE XJ10pa ¥ XJI0POBOJOPOa HAa OPTaHM3M 4elloBeKa. BakHelmme xaopuasl 1
UX HaXOXKJECHHUE B IPUPOJ .

OO6was xapakrepucTka 31eMeHToB VIA rpynmnbsl. OCOO€HHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHMUS.

Crpoenne u (pu3ndYecKkne CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHbIE MOAU(DUKALIMU KUCIOPOJa M cepbl. XUMUYECKHE
cBolicTBa cepbl. CepoBOOpOJ], CTpoeHue, U3NYECKUe U XUMHUYecKue cBoMcTBa. OKCUABI Cepbl Kak MpEeACTaBUTENN KHUCIOTHBIX OKcHIoB. CepHas
KHCJIOTa, (PU3NYECKHE U XUMHUECKUE CBOICTBA (00IIMe KaK MPEICTaBUTENS Kilacca KUCIOT U cnenuduyeckre). XUMUYECKHE PEeaKiuy, JeKalre B

OCHOBE MPOMBIIIIJIEHHOT0 croco0a noiydeHus cepHoil kucnotsl. [lpumenenne. Conn cepHOM KUCIIOTHI, KAUECTBEHHAs! peakiysl Ha CyIb(paTHOH.
HaxoxneHnue cepbl 1 €€ coeIMHEHNH B IPUPO/Ie . XMMHUECKOE 3arpsA3HEHNE OKPY KaIOLIeH cpeibl COETUHEHUSIMU Cepbl (KMCIOTHBIE T0XK]U, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHUS .

OO61as xapakTepucTuka 371eMeHTOB VArpynmnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE€ CTENIEHH OKHCIIEHMS.

A30T, pacnpocTpaHeHue B Npupoje, (pusnueckue M XUMHYeckre cBoicTBa. KpyroBopor a3ora B mpupoae . AMMHak, ero ¢u3nyeckue U
XUMHYECKHUE CBOMCTBA, MoJlyueHne U npumeHeHue. Conu aMMOHMS, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ ModydyeHue, Gu3ndeckue 1 XUMUYecKrue cBoicTBa (001Me Kak MpeicTaBUTeNs Kiacca KUCIOT U crienu MuecKue.
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUSI B Kau€CTBE MUHEPAIbHBIX YAOOpEeHMH. XUMHUYECKOE 3arps3HEHHE OKpYXKarolled Cpelbl COeIMHEHUSIMU
a30Ta (KUCIOTHBIE 10XKIH, 3arps3HEHUE BO3/TyXa, OYBBI U BOJJOEMOB).

®ochop, amnorponHsie Moaudukanuu Qochopa, ¢uznyeckue u xumuuyeckue cpoirctBa. Oxcupa docdhopa(V) u dochopnas kucnora,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA, nosryueHue. Mcnonb3oBanue pocdaroB B kKauecTBe MUHEPAIbHBIX Y00pEHUIA.

OO6mas xapakrepuctrka 35eMeHToB [V Arpymmbsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHUS .

VYraepon, aluioTponHbie MOAUGUKAIIMH, PACIPOCTPAHEHUE B IPUPO/IE, (pr3nUecKre  XuMHUIecKue cBoiicTa. Ayncopouus. Kpyrosopor yriepoaa
B nipupone. Okcuapl yriepoaa, ux Gpu3nvyeckue U XUMUYECKHUEe CBOWCTBA, JIEUCTBUE HA KUBbIE OpPraHU3MbI, OJyYeHUE U MIPUMEHEHHE. DKOJIOTHYeCKue
npobeMbl, CBsI3aHHBIE ¢ OKcHIoM yriiepoaa(IV); runoresa rino0anbHOro MOTEMICHHUS KIMMaTa; NapHUKOBBIN 3 (deKT. YroapHas KUCIOTa U €€ COJIU, UX
¢bu3nyeckne U XUMHUYECKHE CBOMCTBA, MoJlydeHHWEe U npuMmeHeHue. KadyecTBeHHas peakiusi Ha kKapOoHaTuoHbl. Vcmnosnbs3oBanue xapOOHATOB B OBITY,
MEAUILMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.
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[lepBoHayanbHBIC MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX yriepona (MeTaH, 3TaH, STHJCH, alleTHJICH, 3TaHOJ, TIHIEPHH,
YKCYCHasi KUCoTa). Mx cocmag u xumuyeckoe cmpoenue. IIonsTHE 0 OMONOTMYECKM BaXKHBIX BEILECTBAX: )KUpax, Oeikax, yrieBojax — M MX POJIH B
’KU3HU uelloBeKa. MamepuanbHoe eOuHCcmeo Opeanuieckux u HeOpeaHudecKux coeOUuHeHull.

KpemHuii, ero ¢pusndyeckue 1 XMMHUYECKUE CBOMCTBa, MosydyeHue U npumeHenue. CoeMHEHUs: KpeMHus B npupoje. O0mue npecraBieHus oo
okcuge kpemHus (IV) u kpemHmeBoit kucimore. CHIMKAaThl, WX HWCHOJB30BaHWE B OBITY, MEIUIMHE, NPOMBIIUICHHOCTU. Baowchetiuue
cmpoumenvHble MAmepuaIbl: Kepamuka, Cmekio, yemenm, 6emom, dcenezobemon. [poonemvl 6e30nacno2o UCnonb308aHUsL CIPOUMENbHBIX MAMEPUATIO8
8 NOBCEOHEBHOU IHCUZHU.

XUMHUUYECKUH 3KCIIEPUMEHT: U3yUYeHHe 00pa3lioB HEOPIraHNYECKUX BEILECTB, CBOUCTB COJISIHOM KMCIIOTHI; IPOBEACHUE KaUeCTBEHHBIX PeaKLUil Ha
XJIODUJMOHBI M HAONIOACHHWE MPU3HAKOB MX MPOTEKAHHUS; ONBITHI, OTpa)karoliue (pU3MUecKue U XMMHUYECKHUE CBOICTBAa rajlOr€HOB W UX COEJAMHEHUN
(BO3MOXXHO HCIIOJIb30BaHUE BHUAEOMATEPHUATIOB); O3HAKOMJICHME € OOpa3laMu XJOpPHUAOB (TaJlOreHUIOB); O3HAKOMJIEHHE C oOpaslamu cepbl M eé
COCMHEHUSIMH (BO3 MOXXHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB); HAOJIOJIEHHE Tpoliecca OOYIIMBaHMs caxapa NOJ ACWCTBHEM KOHIIEHTPUPOBAHHON
CEepHON KHUCIJIOThI; U3yYCHHE XUMHUECKUX CBOMCTB pa30aBI€HHONW CEpHOM KHUCIOTHI, IPOBEAECHUE KaUeCTBEHHON peaky Ha cysb(aTHOH U HAOI0AeHNe
npu3Haka e€ MPOTeKaHWs; O3HAKOMJIGHHE ¢ (HU3MYECKUMHU CBOWCTBaMH a30Ta, ¢ocdhopa m UX COeAMHEHHH (BO3MOXKHO HCIHOJIB30BAHUE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THBIX U (HOCPOPHBIX yI0OPEHU; MonydyeHue, coOupanue, paco3HaBaHUe U U3y4yeHHe CBOMCTB aMMMAaKa; IIPOBEJICHUE
Ka4eCTBEHHBIX PEAKIMi Ha WOH aMMOHHUS M (ocPaTHOH W HW3y4YCHHE NPU3HAKOB HMX IMPOTEKAHUs, B3aWMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOH
KHUCJIOTBl C MeZbl0 (BO3MOYKHO HCIOJb30BAHUE BHJICOMATEPUANIOB); M3yUYE€HHE MOJENeld KPUCTAIMYECKUX PeIETOK anmMasa, rpadura, QymiepeHa;
O3HAaKOMJIEHHE C MPOLECCOM aACOpPOLMM PACTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YITIEM M YCTPOWCTBOM IPOTHBOrasa; IMOJydeHHEe, coOupaHHe,
pacrio3HaBaHMe U M3y4YeHHE CBOWCTB YIJIEKUCIIOTO ra3a; MpoBeJeHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKATHOHBI U M3yYeHHUE MPHU3HAKOB UX
MIPOTEKaHUs; 03HAKOMJIEHHE C MPOIYKIUEH CUIMKATHOW MPOMBIIUIEHHOCTH; pElIeHNe IKCIIEPUMEHTANbHBIX 3a/1ad 10 TeMe «BakHelne HeMeTamsl U
UX COETMHEHUS».

MetaJuibl M MX COeIMHEHUS

OOmast xapakTepuCTHKa XMMHYECKHUX 3JIEMEHTOB — METAUIOB HAa OCHOBAaHMM HUX TOJOXKEHUS B INEPUOJUYECKOM CHCTeME XHUMHMYECKHX
anemenToB JI. U. MenneneeBa u crtpoeHus aromoB. CTpoeHue MeramioB. MeTaminueckas CBA3b M METaJUIMYECKas KpHUCTAJUIMYECKas pemérka.
DNEeKTPOXUMHUYECKUH Pl HanpsKeHUH MeTaiioB. Pu3nyeckue U XMMUUECKUE CBOWCTBA MeTayuloB. O0mue crnoco0sl nonydyeHus: MetauioB. [lonarue o
KOPpO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alllUThl MUX OT Koppo3uu. CruiaBbl (CTajib, YyTyH, AIOPAIOMUHUMN, OpOH3a) U MX NPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

[IlenoyHble MeTaIBI: TOJIOKEHUE B MIEPUOIUYECKON cucTeMe XuMHuueckux aneMeHToB J[. M. MenzeneeBa; cTpoeHre UX aTOMOB; HaXOXJACHHE B
npuposae. PU3nYecKue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpusa M Kanusi). OKCHIbl U TMAPOKCHUBI HATpus M Kanud. [IpuMeHeHHne mienouHbIx
METaJIJIOB M UX COCIUHEHUN.

[IlenoyHO3EMENBHBIE METAUIBI MarHuii W KajbLUi: TOJOXEHUE B NEPUOAMUYECKON cucTeMe xumuueckux aeMmeHToB J[. M. Menneneesa;
CTpOEHHE UX aTOMOB; HaxOXJAeHHE B mpupoje. Puznueckue U XMMUYECKUE CBOMCTBA MarHus M Kainblus. Baxxueinme coeguHeHHs Kaiablus (OKCHUJ,
THJIPOKCHU, COH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

AJIIOMUHUI: TIOJIO)KEHUE B MEPHOIUYECKON cucTeMe XuMuueckux 3yemeHToB JI. M. MenneneeBa; CTpoeHUE aTOMa; HAXOXKIACHUE B MPHUPOJIE.
dusnuecKue U XMMUYECKHUE CBOMCTBA allOMUHUA. AM(OTEpHbIE CBONCTBA OKCH/IA U THAPOKCHA ATFOMHHUS.
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JKene3o: monoxkeHue B NEPUOJMYECKON cucTteMe Xxumudeckux siaemMeHToB . M. MenpneneeBa; cTpoeHue aToma; HaXOXACHUE B IPUPOJE.
dusnyeckre 1 XMMUUYECKHE CBOMCTBA kelne3a. Okcuasl, ruapokcuabl U cou sxene3a(ll) u sxenesa(Ill), ux cocras, cBOWCTBA M MOJTyUYEHUE.

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMu METAJUIOB U CIUIABOB, UX (PM3UYECKUMU CBOMCTBAMH;, H3yUEHUE PE3yIbTATOB KOPPO3UU
METaJJIOB (BO3MOXKHO HCIIOJIb30BAHHE BHUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCHAA KalblUs M HATpUs C BOAOW (BO3MOXHO
HCII0JIb30BaHUE BUAEOMATEPUAJIOB); MCCIIEJOBAHUE CBOMCTB JKECTKOM BOJBI; IIpOLiECCAa TOPEHUs JKele3a B KUCIO poJe (BO3MOXHO HCIOJIb30BaHUE
BHJICOMAaTEPHAIIOB); MPU3HAKOB MMPOTEKAHUS KAaYECTBEHHBIX PEAKIIM Ha HOHBI (MarHusl, KaJbIus, aTlOMAHMS, IMHKA, sxene3a(l]) u sxeneza(Ill), mequ(1l));
HaOJIIO/ICHUE W OINKCAaHUE TIPOIECCOB OKPAIIMBAHUS IJIAMCHH HMOHAMHU HATpPHUS, Kallus U KajbIUsd (BO3MOXHO HCIOJIb30BAaHHUE BUCOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOMCTB TUIPOKCHIA AITIOMHHHS M TUAPOKCHAA LMHKA, PEIIeHHE SKCIEPUMEHTANBHBIX 3a7ad Mo teme «BaxHeilmue
METaJUIbl U UX COSIUHEHUSD) .

XuMHIA U OKPYXKAKIIAS cpeaa

Hosbie Matepuansl u TexHoJOTUU. BerecTBa u MaTepuanbl B MOBCEIHEBHOM KM3HU UeoBeKa. XUMHUS U 370poBbe. bezonacHoe ucnonbp3oBanue
BEUIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas mo MoIIb Mpu XUMHYECKUX OXOraX W oTpaBieHHsX. OCHOBBI 3KOJOTHM YECKOW TI'PaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (IpeneibHas gonycruMas koHueHTtpanus Bemects — [1JIK). Posib xumuu B penieHnn 3K0I0rHYecKux
poOJeM.

[TpupoaHBIE HCTOYHUKH YTIIEBOIOPOAOB (YToJb, IPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI HX TIEPEPaOOTKH, HX POJIb B OBITY ¥ MPOMBIIIJICHHOCTH .

XVUMHUYECKUH SKCIIEPUMEHT: U3yuyeHue 00pa3Ii0B MaTEpUAJIOB (CTEKIIO, CIUIaBbl METAJUIOB, OJMMEPHbBIE MaTEPHAIIbI).

Me:xnpeamernbie CBA3U

Peanuzanus MexXnpenIMeTHBIX CBsI3€d MpH U3YYEHHH XUMHUU B 9 Kilacce OCYILIECTBISIETCS 4Yepe3 MCIONb30BaHHE Kak OOIIMX €CTECTBEHHO-
HAy4HBIX IIOHATUH, TaK U MOHATHUM, ABJISAIOMIUXCS CUCTEMHBIMU U1 OTAEIBHBIX IPEIAMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

OO0mue ecTecTBEeHHOHAYUYHBIE TOHSTHS: HAy4dHbIM (aKT, TUNOTE3a, 3aKOH, TEOpHUs, aHalu3, CHUHTE3, KJIACCHU(PUKAIMS, MEPUOIUIHOCTD,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHNE, MOJIENb, SIBJICHUE, MTapHUKOBBINA 3¢ (eKT, TeXHONOorus, Marepuaibl. dusnka: Marepus, aToM,
OJICKTPOH, IIPOTOH, HGfITpOH, HWOH, H30TOIl, PaJUuOAKTHBHOCTb, MOJICKYJA, BJICKTpI/ILIeCKI/Iﬁ 3apsaa, MNOPOBOJHUKH, IMOJYIPOBOAHHKH, IHUIJICKTPUKH,
(OTO37IeMEHT, HHIUKATOP, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIIIMUECKas pelIéTKa, CIUIaBhbl,
(bu3nyecKre BeIMYNHBL, €IMHULIBI U3MEPEHHUS, KOCMHUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.

Buonorus: ¢otocunres, apixanue, Ouocdepa, 3KOCUCTEMa, MHHEpaJbHbIE YIOOpPEHHS, MHUKPOIIEMEHTHI, MAaKpO3JIEMEHTHI, MUTAaTeIbHbIE
BEIICCTBA .

['eorpadus: armocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TIOPOBI, T0JIE3HBIE UCKOTIaeMble, TOTITUBO, BOJIHBIE PECYPCHI.
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2 gyaca, 68 yacos

Kanenuapﬂo-TeMaanecRoe IJIAHUPOBAHUE I10 XMMHUH 8 k1acc

Ne Koa-Bo JlaTa Hcnonv3zosanue
n/n Pa3znen. Tema ypoka 4yacoB | mposeje o0bopyoosanusn
HUSA «Touka pocmay

Temal. Xumust — Ba)kKHas1 00J1aCTh eCTeCTBO3HAHMS U NIPAKTHYECKOM
AeSITeILHOCTH YesioBeka (5 1)

1 IIpenmer xumuu Posib XMMUM B KM3HM 4YeJNOBEKa. XUMHS B CHCTEME HayK. MeToabl 1
MO3HAHMS B XUMUHU.

2 3HAaKOMCTBO C MpaBHJIAMH 0€30MaCHOCTH M MpuEMaMu paboThl B XUMHUYECKOH J1abopaTopuu. 1 [Mudposas madbopaTopust
[IpakTrueckas padora: RELEON
Ne 1. TIlpaBmwma pabGoTel B nabopatopuvi W TNPUEMBI OOpalieHHs C JA0OPATOPHBIM [{udpoBoii maTumk
o0opyaoBaHHEM temmeparypsl CiupToBKa

Caeua.

3 Tena u BewmecTBa 1

4 DU3MYECKUE CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB . 1

5 Yucteie BemectBa u cMmecd. CrocoObl pazaenenust cmeceil. [IpakTuyeckas padora 1 udposas naboparopust
Ne2. Paznenenue cMeceli (Ha mpuMepe OYHMCTKH MTOBAPEHHOM COJIH) RELEON
Tema 2. BemectBa u xumuueckue peakuun (15 49)+1 4

6 ATOMBI U MOJIEKYJIbI. XUMUYECKUE ITIEMEHThI 1

7 3Haku (CHMBOJIbI) XUMHUYECKHX AJIEMEHTOB 1

8 [TpocThie U ClI0KHBIE BelIecTBa. ATOMHOMOJIEKYJISIPHOE YUCHHE. 1

9 Xumuyeckasi hopmyna. BaqeHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB 1

10- | 3akoH mocTOsSHCTBA coctaBa BemiecTB. OTHOCHTENbHAs aromMHass Mmacca. OTHOCHUTEIIbHAS 2

11 MOJIEKYJISIpHAsl Macca .

12 MaccoBast 10151 XUMHYECKOTO dJIEMEHTA B COEINHEHUHN 1

13 Du3nuecKue 1 XUMHUECKHUE SIBJICHUS 1

14 Xumnueckas peakuus. [Ipuznaku 1
W YCJIOBHSI POTCKAHMSI XUMUYCCKHUX PEaKIIHA

15 XVMMHUYECKUE YPaBHEHUS 1

16 Turnbl XUMHYECKUX peakiui. Peakuns coeamHeHust 1

17 Peaxius paznoxxeHus 1

18 Peaxuust 3amenieHust 1

19 Peakinsa ooMena 1




20 3akoH coxpaHeHHs Macchl BemecTB. M. B. JIOMOHOCOB — yU€HbII SHITUKIIONEIUCT. 1 BECHl TEXHOXUMHUYECKHE
WJIH 3JICKTPOHHBIC; CBEYA,
KoJ10a miockomoHHas 250
MUT; JIOXKKA JUTS COKUTaHHS
BEIIECTB
21 KonTtposbHast pabora Ne 1 1
Tema 3. Bo3ayx. Kuciaopoa. Oxkeuanl (5 9)
22 Boznyx — cmech razoB. CocraB Bo3ayxa Kucnopog — snemeHT u npoctoe BeuiectBo. O30H 1
— QIIOTpONHAast MOIM (UKL KHCIOpOoaa
23 Haxoxnenue kuciopoga B mpupoiae, (Gu3Myeckue W XUMHYECKHE CBOMCTBA (peakiuu 1
okucnenus, ropenue. [lonsrue 06 okcumax
24 CriocoObl  TONy4YeHHsT KHCIOpoJa B Ja0OpaTopuM M TNPOMBINUICHHOCTH. llpumenenue 1
kucnopona. [Ipaktuueckast pabora Ne 3. [lonyuenue u cobupanue Kuciaopoaa, M3y4eHue ero
CBOJMCTB.
25 TemnoBoit 3 heKkT XUMUYECKOl peakiny, MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHUU, 9K30 U 1
DHJIOTEPMHUYECKUX PEAKIIUIX
26 TomnuBo (yroyib u MeTaH). 3arpsi3HeHHUEe BO3yXa, CIIOCOObI €0 MpeAoTBpaIleHUs. Y CUIICHHE 1
NapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CJIOS .
Tema 4. Bogopoa. CoctaB KHCJIOT H coJieil (5 u)
27 Boiopox — 37eMeHT M MPOCTOE BELIECTBO 1
28 Haxoxnenune B mnpupone, ¢u3nueckue M XUMHUYECKHE CBOMcTBa (Ha IpuUMepe 1
B3aMMOJICHCTBHSI C HEMETaJIJIa MU U OKCHIAMH METaJJIOB
29 [Ipumenenue, ciocoObl MOTYyYEHUS BOJIOPOIA. 1
[Tpaktuyeckas pabora Ne 4. IlonydyeHue u coOupaHue BOAOPOAa, H3yUEHHE €ro CBOMCTB
30- | CocrtaB KHCIIOT H COJEH 2
31
Tema 5. KosinuecTBeHHbIE OTHOIIEHUSI B XUMMHU (4 1)
32 KonmuaecTro BemecTBa. Monb. MolisipHast Mmacca 1
33 3akoH ABorajpo. MossipHbIif 00BEM ra3os . 1
34- | PacuéTpl MO XUMUYECKUM YPaBHEHUSIM. 2
35
Tema 6. Boga. PactBopsl. Ilonsitue 00 ocHoBanusx (5 4)
36 ®Pu3nyecKue CBOMCTBA BOABI. AHAIN3 U CHHTE3 — METOJIbl M3YUYEHHS COCTaBa BOJIBI. 1
37 XVMUYECKUE CBOWCTBA BOJBI (PEAKIIMU C METAJUIaMU, OKCHIAMU METAJIJIOB U HEMETAJIJIOB 1
38 CocraB ocHoBaHui. [TonsiTne 06 MHIMKATOpax 1 I{udposas naboparopust




RELEON

[Tudposoii pH. mratus ¢
32)KUMOM; ITSITh
XUMHYECKHX CTaKaHOB (25
MJI); TPOMBIBAJIKA

39 Bopna kak pactBoputens. PactBopsl. PacTBopuMoCTh BelliecTs B BOJE. pUOOp ISl ONBITOB C
[TpakTuyeckas pabora: AIIEKTPUYECKUM TOKOM;
Ne 5. HMCTOYHHMK OCTOSTHHOT'O
IIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MACCOBOU 10JIEW PACTBOPEHHOTO BEILIECTBA. TOKa: MPOOUPKH — 2IT.
[IPOHYMEPOBaHHBIE;
JYy4YHHKA; CTIUPTOBKA;
IpoOKH — 2 WIT, MMHLET
40 Poip pactBOpoB B mpupoJe W B JKM3HM dYeloBeKa. KpyroBopoT BOABI B TpHpOJE.
3arpsi3HeHue NpUPOIHBIX BoA. OXpaHa M OYHMCTKA IPUPOAHBIX BO.
Tema 7. OcHOBHBIE KJIACCHI HEOPraHMYeCKUX coefuHeHuil (11 u)+ 1y
41 Kraccudukanmsi HeOpraHm4ecKux CoeMHEHUM.
42- | Okcunsl: COCTaB, KJ1accu(puKanus (ocHOBHBIE, KHCJIOTHBIE, amdorepHsIe,
43 HEeCcoJIe00pa3yrolue), HOMEHKIATypa (MK IyHapOoHasl U TPUBUAJIbHAS).
[TonyyeHne M XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB.
44- | OcHoBaHHUA: cOCTaB, Kiaccu(uKalus, HOMEHKJIaTypa (MeXIyHapoaHas W TpUBUAJIbHAA), [Mudposas nadboparopust
45 ¢u3nUecKkrue 1 XMMUYECKHE CBOWCTBA, CIOCOOBI MOTyUSHHS RELEON
[udposoii pH. mratus ¢
32KHUMOM; TITh
XUMHUYECKUX CTaKaHOB (25
MJI); TPOMBIBAJIKA
46- | Kucnotsl: coctaB, kimaccuukanus, HOMEHKIATypa, QU3NYECKHE W XMMHUYECKHE CBOWCTBA,
47 CHOCOOBI OTYYEHHUS.
Psag akTHBHOCTH METaJIJIOB
48- | Comu (cpenHue): HOMEHKJIATypa, CIOCOOBI TONYyYEHHUs, B3aUMOJEHCTBHE COJEH C
49 MeTaJJIaMH, KHCJIOTaMH, IIEJT0YaMHU M COJISIMHU
50 ["'eHeTHUeCKast CBA3b MEX/1Y KJIacCaMHU HEOPTaHMUECKUX COCMHEHUIN
51 [Tpaktuyeckas pabora Ne 6. PemieHue skcrepuMeHTaNIbHBIX 3a7ad Mo Teme «OCHOBHbBIE [Mudposas nadopatopus

KJIACChl HEOPTaHUYECKUX COEAMHEHMI

RELEON

[Tudposoii pH. mratus ¢
32KUMOM; IISTh
XUMHMYECKHUX CTaKaHOB (25




MJ1); IPOMBIBAJIKA.

52 KoHnTtponbHas pabora No 2
Tema 8. Ilepuoanyeckuii 3aK0H 1 NePUOIHYECKAS CHCTEMA XHMHYECKHUX JIeMeHTOoB /I,
N. Menneneea. Ctpoenne atoma (7 4)
53 [lepBbie MONBITKK KIAacCU(DUKALUU XUMUYECKUX 3JIEMEHTOB. [loHATHE O TpyIax CXOIHBIX
JIEMEHTOB (ILLEJIOYHbIE U LEJIOYHO3EMEIbHbBIE METAILIb, FAJIOT€Hbl, MHEPTHBIE I'a3bl) .
o4 DJeMeHTBl, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCHUIBI
95 Ilepuoauueckuii 3aKOH W MEPUOJMYECKAs CHUCTEMA XUMUYeCKux 3semeHtoB [[. .
Menneneesa. Ilepuogas!, rpynmnel, noarpynnsl. @U3H4EeCKUil CMBICI HNOPSAJKOBOTO HOMEpa
9JIEMEHTA, HOME POB IEPUO/IA U TPYIIIHI.
56 Crpoenue atomoB. CoctaB aroMHbIX siep. M3oTons!
S7 OnektpoHbl. CTpOEHUE ANMEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XMMHUYECKUX IJIEMEHTOB
nepuoanyeckoit cucremsl [{. 1. MenneneeBa
58 XapakTepruCcTUKa XMMAYECKOIO 3JIEMEHTA I10 €r0 IOJIOKEHUIO B IIEPUOANYECKON cucteme /.
H. Meunneneena
59 3HaueHUe NEPUOANYECKOTO 3aKOHA U NEPUOJUYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB JJIS
pa3BuTHs Hayku U npakTuku. [[. . MeHneneeB — y4€HbIN, IEJaror v rpaKJaHuH.
Tema 9. Xumnueckas CBA3b.
OKHCINTEJbHO-BOCCTAHOBHUTE/IbHBIE peakuuu (8 1)
60 DIEKTPOOTPULIATEILHOCTh ATOMOB XUMUYECKUX WIEMEHTOB
61 HonHast xummuueckast CBsI3b [Mudposas nadboparopust
RELEON
Hudposoit gaTunx
TEMIIEPATYPBI
IUTATUHOBBIN; TaTYUK
TEMIIEPATYPBI
TepMONAPHBIN
62 KoBajneHTHO-TIOsIpHAA CBA3b [Mudposas nadbopaTopus
RELEON
[Mudposoii gaTunk
TEMIIEPATypPbI
IUTATUHOBBIN; JaT4YNUK
TEMIIEPATyPbI
TepMONAPHBIN
63 KoBaJIeHTHO- HEeNoJIsipHas CBsI3b

64

CreneHp OKUCIECHUSI




65

66 OkucnutenbHO-BocCTaHOBUTENbHBIE  peakuun  (OBP). [Ipomeccel  OKuCTEHUS U
67 BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

68 KontposibHas padora Ne 3

TOUKA \!pocm




KanennapHo-temaTudeckoe miiaHMpoBaHue MO XMMHUH 9 Kiace

2 yaca 68 yacos

Ne Koanue | JlaTa Hcnoab3oBanue
n/n Tema pasnena u ypoka CTBO NpoB odopynoBanust
4acoB e- «Touka pocra
JAeHH
bl
IloBTOpPeHue U yriiydJjieHue 3HAHU OCHOBHBIX pa3iesioB Kypca 8 Kjacca
(5u9)+lu
1 Ilepuonnueckuii 3akoH. [lepuoguyeckas cucrema xumuueckux snemeHToB . M. Menpaeneena. 1
CtpoeHue aTOMOB
2 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX INEPHOAOB, 1
Kanus, KaJblUsl M UX COECJUHEHUH B COOTBETCTBUU C IIOJIOXKEHUEM D3JEMEHTOB B
HEpUOJIMYECKOM CUCTEME U CTPOCHHEM MX aTOMOB
3 Knaccudukaiusi 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB (MEXIYHApOAHAS U TPUBHAIIbHAS) 1
4 XVUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KjaccaM HEOpraHM4eCKHX 1
COEJMHEHUH, UX TeHETUYECKasi CBsI3b HEOPraHUYECKHX BEILECTB
) CrpoeHue BellecTBa: BHUJbl XUMHUYECKOW CBSI3U. THUNBI KPUCTAIIMYECKUX PEILETOK, 1 [Mudposas maboparopus
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEILIETKH . RELEON.  Hudposoii
JaT4uK  TeMIlepaTypbl
TJIATUHOBBIN
6 KontposnpHas padora Nel 1
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX peakuui (4 u)
7 Knaccugukaiius XuMHUECKUX peaklyil 0 pa3IMyHbIM IPU3HAKAM. 1
8 IlonsiTHE O CKOPOCTM XHWMHUYECKOW peakuuH. I[IoHATME O TOMOIEHHBIX U TE€TEPOTCHHBIX 1 [Mudposas mabopaTopus
peaKumsIX . RELEON
[Mudposoit JATYUK
TEMIIEPATYPBI
IIJJATUHOBBIN
9 ITonsiTHE 0 XUMHUYECKOM paBHOBECUH. DaKTOPBI, BIUSAIOLUIME HA CKOPOCTh XUMUYECKON peakLuu 1 [Mudposas maboparopus
Y TIOJI0)KEHUE XUMHUYECKOTO PABHOBECHA . RELEON
[Mudposoii JATYNUK
TEMIEPATypPbl
TJIATUHOBBIN
10 MexaHu3M OKHCIIUTEITbHO-BOCCTAHOBUTEIIBHBIX PEAKITUi (JIEKTPOHHBIN O0aJaHC OKUCIUTEIHHO- 1

BOCCTAHOBUTEJIHLHON peaKkIun).




Tema 2. JaeKTPoJUTHYECKAS THCCONMAIHA. XMMUYECKHE PeaKIuu B pacTBopax (8 1)

11- | Teopus DBHEKTPOJUTUYECKONW AUCCOLNMAIMH. OIJIEKTPOIUTBI W HEIIEKTPOJIUTHL. KaTHoHBI, Hudposas mabopatopus
12 aHUOHBl. MexaHu3M JAMCCOLMALMKM BELIECTB C pa3JIMYHBIMU BHUJAMHM XUMHUYECKOM CBS3H. RELEON
Crenenp aucconuanyu. CUIbHBIE U CJ1a0ble AJIEKTPOIUTHI Hudposoii JATUYUK
AJIEKTPONPOBOIHOCTH
13- | Peakiuu nonHoro ooMeHa, yCciaoBHs UX MpoTeKaHus. IOoHHbIe ypaBHEHUS peaKIil. udposas mabopaTopus
14 RELEON
Hudposoit JATYUK
AJIEKTPONPOBOIHOCTH
15- | XuMuueckre CBOHCTBa KHCJIOT, OCHOBAaHMM M COJIGM B CBET€ NPEACTABICHUA 00
16 AJIEKTPOJINTUYECKON JUCCOLIMAIUN
17 [ToHsiTHE O THIIPOJSIN3E COJICH.
18 [TpakTiueckas pabota Ne 1 Pemienue skcnepuMeHTaIbHBIX 33724 110 TEMe [udposas maGopaTopus
RELEON.
Hudposoi JATYUK
AJIEKTPONPOBOIHOCTH
Tema 3. O6u1as1 xapakTepucTuka XuMuueckux 3jeMeHToB VIIA-rpynnel. I'anorens! (4 4)
19 OO0mass xapakTepucThka TrajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB JTHX JJIEMEHTOB,
XapaKTepHbIe AN HUX cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBONCTBA IMPOCTHIX
BEIIECTB — r'aJIOTEHOB
20 XvMHYecKHe CBOMCTBa Ha MpuMepe Xjopa (B3auMOJEHCTBHE C MeETalslaMH, HeMeTaJUlaMu,
mienoyamu).  Xiopoogopona. CoinsiHas KHCIOTa, XUMHYECKHE CBOICTBa, IOJIyY€HUE,
PUMEHEHUE.
21 OU3NONOTUYECKOE JACWCTBHE XJIOpa M XJIOPOBOAOPOJAa HAa OpPraHU3M ueloBeka. BaxkHeiimue [udposas maGopaTopus
XJIOPHUJIbl U UX HAXO0KJICHUE B PUPOJIE . RELEON
22 [TpakTnyeckas pabora: [Mudposas maboparopus
No 2. TTonydeHne COJIIHOM KUCIIOTHI, M3YYEHHE €€ CBONCTB RELEON
Tema 4. O0masi XxapakTepucTuka XuMHYeckux 3jeMeHTOB VIA-rpynnbl. Cepa um eé
coequHeHus (5 4)
23 OO6mas xapakrtepuctuka s1meMeHTOB VI A rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB 3THX
AJIEMEHTOB, XapaKTEPHBIE JIJIsl HUX CTETICHU OKHCIICHHSI
24 CtpoeHue u puU3NYECKUE CBOWCTBA MIPOCTHIX BEIIECTB — KHUCIOPO/A U CEePHI.
AnnotponHbie MOIU(MUKAITIN KUCITOPOa U Cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBogopos, CTpoeHHe, QU3NYECKHE U XUMHUYeCKHe CcBoicTBa. OKCHUABI cepbl Kak
IPEJICTABUTENIN KHUCIOTHBIX OKCHIOB
25 CepHas Kuciora, GU3nIecKue I{udposas nmabopartopus




U XHUMHYECKHE CBOMCTBa (OOIMME Kak MPEACTaBUTENS Kiacca KHUCIOT M CHerupUYEcKue),

RELEON

IPUMEHEHNE [Mudposoii JATYUK
3JIEKTPOIIPOBOIHOCTH

26 XUMHUECKUE DPEaKLUH, JIeKAL[Me B OCHOBE IMPOMBIIUIEHHOIO CIOCO0a IOJIy4eHUs] CepHOU
KHUCJIOTHI. COJIM CEPHOM KUCIIOTHI.

27 Haxosxnenue cepsl 1 €€ COeTMHCHUI
B IpUpoze. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOWIEH Cpellbl COCTMHEHUSIMHU CEephl (KHUCIOTHBIC
JIO%/IM, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 NPEAOTBPALICHUS
Tema 5. O6masi xXapaKkTepUCTHKA XMMHYECKHX 3J1eMeHTOB VA-rpynisbl.

A3ot, ¢ochop u ux coennnenusn (7 4)

28 OO6mass xapakrepucTuka 3i1eMeHTOB VArpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB JTHX
3JIEMEHTOB, XapaKTEPHbIE JUIl HUX CTEIIEHU OKUCIICHUS

29 A30T, pacripocTpaHeHHE B Ipupoze, Gu3ndeckue 1 Xumuueckue csoiicrsa. Kpyrosopor azora B
npupoze

30 AmMmuak, ero ¢u3Myeckue M XHMHUYECKHE CBOWMCTBa, MoyiyueHHMe U mnpumeneHue. Conu
aMMOHUS, UX (pU3HYECKNEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.

ITpaktuyeckas padora Ne 3. IloaydyeHue aMMuaka, U3y4eHHe ero CBOMCTB.

31 A3OTHas KHCIOTa, e PU3NIeCKrue U XMMUYECKHE CBOMCTBA (00IIMe KaK MpeICcTaBUTENs Kiacca [Mudposas maboparopus
KUCIOT W crnenuduueckue). Mcmonb3oBaHue HUTPATOB M cojlied aMMOHHS B KadecTBe RELEON
MUHEPATBHBIX YI00pEHUM Mudposoit JTATYUK

3JIEKTPOIIPOBOIHOCTH

32 XUMHYECKOE 3arps3HeHHE OKpPY)KAIoUIeH Cpelbl COCTUHEHHSAMH a30Ta (KHUCIOTHBIE IO,
3arps3HEHUE BO3/y Xa, HOYBBI M BOJOEMOB

33 docdop, amnorponHsle Mogudukamu pochopa, pusnueckue 1 XMMUYECKHE CBOMCTBA

34 Oxkcua dhochopa(V) u pochopnast kuciora, puznueckue U XUMHUIECKUE CBOMCTBA, MTOJIyUCHHE.

Hcnonb3oBanue ¢ocdaroB B KayecTBE MUHEPAIbHBIX yA0OpeHHUH. 3arps3HEHUE NPUPOAHBIX
BOZI0EMOB (pochaTamu

Tema 6. O01masi XapaKkTepUCTHKA XMMHYECKHX 3J1eMeHTOB IVArpynnsl.

Yriepoa u kpemHuii U UX coefuHeHus: (8 u)+ 1

35 Yraepon

36 Oxkcuppl yrieposaa, ux Gu3ndeckue u XUMHIEeCKHe CBOMCTBA.

37

38 VYronbHas kucnota U e€ cond, MX (U3MYECKHMEe W XMMHUYECKHE CBOMCTBa, MOIy4YE€HUE H
pUMEHEHHE.

39 [lepBoHauyanpHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COCAMHEHUSX Yriepoja:

OCOOEHHOCTH COCTaBa U CTPOCHUA. Ilonsatre 0 OMOJIOTHMYECKH Ba)KHBIX BCIICCTBAX:. KHpaX,




OeJKax,

40 KpemHnii, ero ¢pusznueckre 1 XMMUYECKHE CBOMCTBA, MOJYyUYCHHUE U TPUMEHEHHE.
41 [Tpaktuaeckass padora Ne 4 TlomyueHuwe yriekucinoro rasza. KadecTBeHHas peakuus Ha [Mudposast mabopaTopus
KapOOHaT-HOH RELEON
[udposoii JATYUK
IEKTPOIPOBOJIHOCTH
42 [Tpaktuyeckas pabdara Ne 5 Pemenne sxcriepuMeHTaIbHBIX 33124 110 TeMe «HemeTrams). [Mudposas maboparopus
RELEON
[udposoii JAT4YUK
IEKTPOIPOBOJIHOCTH
43 KonrtposnbHas padora
Tema 7. O61ue cBoiicTBa MeTaLIOB (4 1)
44 OO011ast XapaKTepUCTUKAa XUMUUECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUU UX IOJIOKEHUS B
MIEPUOJNYECKON cucTeMe XUMUYeCKnX 3eMeHToB J1 . I . MenpaeneeBa u CTpO€HHsI aTOMOB
45 Crpoenne MeraioB. Mertaumueckas CBsI3b M METaUIMYECKas KPUCTAJIMYECKas pPEHIETKA.
DNEKTPOXUMHUUECKHUH psil HAIPSHKEHUH METaJIIOB
46 Puznyeckue ¥ XMMUYECKHE CBOMCTBA METAJLIOB.
47 O61me ciocoOb! nosydyeHus: MeTayuioB. [ToHATHE 0 KOPPO3UU METAJIJIOB U OCHOBHBIE CIIOCOOBI
3amuTel 0T Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUM, OpOH3a), UX NpPUMEHEHHUE B
OBITY ¥ IPOMBILILIEHHOCTH
Tema 8. Baxkneiinime Metasibl U MX coeqnHeHust (16 1)+ 2
48 [I{emounsle Metaiel. Ilonoxenue B MepUOAMUECKON CUCTEME XUMUYECKHUX diieMeHToB 1. U.
Mengeneesa, ctpoeHre atoMoB. Haxoxienue B npupozne.
495 | ®dusnyeckre U XMMUYECKHE CBOWCTBA (HA MpUMepe HATPUS U Kalus
0
51 OKcubl ¥ THAPOKCHIBI HATPUS U KaJIus
52 [TpyMeHEHNE MIETOUHBIX METAJJIOB U UX COEIMHEHUM.
53 [[lenoyHo3eMeNbHBIE METAIBI MarHMd W KajblMii, CcTpoeHue aroMoB. I[lonmoxeHue B
NEPUOANYECKON crucTeMe XuMHueckux anemenToB JI. M. MenneneeBa. HaxoxaeHue B npupoae
54- | dusnyueckre U XMMUYECKHE CBOMCTBA KaNIbLUs U MarHus
55
56 Baxkneiimume coenHeHus: Kalblysl (OKCUI, THAPOKCH, COJIH).
S7 KectkocTh BoJbI U criocoObl ee ycTpaHeHus. [Ipaktuueckas padota Ne 6. XKéctkocTh BOABI U

METO/Ibl €€ YCTPaHEHHUSI

58

AJIOMUHUHA.




596

®dusndeckue 1 XUMHIECKUE CBOMCTBA. AM(DOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA

61 XKemneso. [Mudposas maboparopus
RELEON
[udposoii JATYUK
JaBJICHUS
62 Puznyeckue 1 XMMUYECKHE CBOMCTBA JKeJe3a
63 Oxkcupl, THAPOKCUIBI U cosn xkene3a(ll)
u xeneza(lll) .
64 [TpakTrueckas padota Ne 7. Penenue skcnepuMeHTaIBHBIX 33/1a4 110 TeMe «MeTalbD . [udposas mnabopartopus
RELEON
Hudposoi JATYUK
JABJICHUS
65 Kontponpnas padora Ne3
Tema 9. BemecTBa m MmaTepuaJibl B JKM3HHU YeaoBeKka (3 9)
66 HoBeie MaTepuansl 1 TEXHOJIOTHH. BerecTBa 1 MaTepraibl B IIOBCETHEBHOM KU3HU YEIIOBEKA.
XuMHUS U 37I0POBbE.
be3omnacHoe UCIOJIb30BaHUE BENICCTB M XMMHYCCKHUX PEAKIIHA B OBITY.
67 [TpuponHblE WCTOYHUKU YTIIEBOAOPOJOB (Yroilb, MPUPOAHBIN Tra3, HedTh), MPOAYKTHl HX
nepepaboTKH, UX POJb
B OBITY U TPOMBIIIJIEHHOCTH
68 OCHOBBI JKOJIOTUYECKOW T'PaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpYyXar IIed cpeabl

(mpeaenbHO omycTuMas KoHIeHTpaus BemectB — [1/1K).
PoJib XUMHM B peLlICHUH YKOJOTHUECKUX MPOobIIeM

TOUKA !'pocm




JlaGopaTropHble padoThl. 8 Kiacc

ITpaktuueckas padota Ne 1. «M3yueHue CTpOCHHS TUIAMEHI

Teopernueckas yactb: ['OopeHME — CIIOKHBIM IPOLECC, CONPOBOXKAAIOIINNCSA BBIJEICHUEM 3HEPIUM, KaK MPaBUIIO, B BHUJE TEIJIAa U CBETA.
Pa3znuyaror romoreHHoe ropeHue (Harpumep, Ipu padboTe ra3oBoil TOpeKr), U TeTEPOreHHOE TOpeHre (HanpuMep, FOpeHre CIUpTa U CyXOro TOPIOYero).
B paccMOTpeHHBIX ITpUMepax MIamsi UMEET CXOJHOE CTpoeHue. B HEM MOYKHO BBIIEIUTH TPU YaCTH.

BHyTpeHHUI KOHYC TEMHOTO IIBeTa (B Clydae ra30BOM TOPEJIKM CHHETO ILBeTa) ¢ HU3KOH TemrepaTypoit ~ 300—500 °C. 3xech mpoucxoauT
HCIIApPEHUE U Pa3JI0KEHUE TOPIOYETO BELIECTBA.

Cpennuii BOCCTaHOBUTENbHBIH KOHYC COCTOMT M3 CMECH BO3JyXa U TOpAIIEro rasa. 3/1ech MOJ BIMSHHEM O0ojiee BBICOKOW TeMIepaTypbl
(1500—1800 °C) mpomyKTbl HCIIAPEHHsT M PA3JIOKEHUS TOPIOUMX BEIIECTB AKTUBHO pEarupyroT ¢ KuciaopoxoMm. Ecimm yacTth yriepoja ocraércs
CcBOOO/HOM, TO €ro MeJIbYallliie YacTHIIbl PACKANSAIOTCA W MPUIAIOT TUIAMEHH SIPKOe CBEYEeHHEe. JTa 4YacTh IUilaMeHu Oorara yrapHeiM razom CO —
CWJIBHBIM BOCCTAHOBUTEJIEM, II03TOMY €€ Ha3blBalOT BOCCTAHOBHUTENbHOM. Touka HauOoyiee BBICOKOHW TEMIEpAaTypbl HAXOAMUTCS Ha OCTpUe
BOCCTaHOBUTEJIBHOTO KOHYCA.

BHemHMl OKHCIHTENBHBIA KOHYC OOpa3yeT HEBHIMMYIO OOOJOYKY, OKPYXAMOIIy IUIaMs. 3/eCh I0Jl BIMSHHUEM 3HAYUTEIHLHOTO
IpUTOKA KHCIJIOpOJa BO3AyXa IMPOUCXOTUT MOJTHOE OKHCIeHUe roprodero Bemectsa 10 CO2 u H20 (pu ropeHnu cyXxoro Toprovero Ha OCHOBE YPOTPOIIHHA TAKKE 06p asyercst N2). HpI/I TOM

ocTaéTcsi M30BITOK KHUCIOPOJa, KOTOPBIH HPU BBICOKOW TeMmmeparype 00iagaeT BBICOKOW OKHMCIMTENbHOH aKTHBHOCTBIO, IMOSTOMY BHELIHSS 4YacTb
TUTAMEHH Ha3bIBACTCS OKHCIUTEIbHOM. VICOb3ys MOIyB BO3/1yXa, MOKHO YBEIIMYUTH TEMIIEPATYPY TUIAMEHH.

[pakTryeckas yacTb: Llenb onbITa: U3yYUTh CTPOCHUE IUTAMEHH, OIPE/ICIUTH TEMIIEPATYPY B Pa3HBIX €r0 30HAX IPHU MCIOIb30BAHUU PA3INYHBIX
MCTOYHHKOB TETIa .

Ilepeuenv damuukoe yugposoli rabopamopuy: TATIYUK TeMIEpaTypbl TEPMONAPHBIN. [Jononnumensvroe 060pyoosanue: MTATUB C 3aKUMOM;
AeprkaTenb s IPOOUPOK; CIUPTOBKA . Mamepuansl u peakmugel: CIUPT ITUIOBBIN; CyX0€ TOpIoYee; CBeya.

Texnuxa bezonacrocmu

1.  Pabora cBsi3aHa C OTKPBITHIM IJTAMEHEM — O€peruTech 0¥Kora.

2. Tepmomapa mociue U3BJI€YEHUS U3 TNIAMEHH OCTBIBAET HE cpa3y — Oeperureck oxora. 3.B cnupToBKe coiepKUTCs roproydast AKHUJIKOCTb.

Puc. 1. Toukn n3mepenus TeMneparypsl JIaMeHn

TOUKA !'POCTA



Hﬂcmpym;uﬂ K 8bINOJIHEHUIO.

1. IlopxirounTe BBHICOKOTEMIEPATYPHBIM AATYUK (TEpMONApy) K PErHCTpPaTopy JAHHBIX (KOMIBIOTEPY). 3aKpenuTe AaTYUK B IITaTUBE Tak,

YTOOBI €ro KOHYHK Kacajcs (1)I/ITI/IJ'I$[ CIIMPTOBKH .

2. 3axrure cnupToBKY. Koraa nmokasanusi CTaOMIM3HPYIOTCS, 3AMUIIUTE 3HAYCHHE TeMITIepaTyphl Ha cXxeMe TuiaMeHu (puc. 1).

3. Ilepememaiite maTyuk TemIepaTypbl B CIEAYIOLIYI0 TOUYKY IUJIAMEHH B COOTBETCTBHHM cO cxemoi. [lns atoro ocnabnsiite Myhty u
nepemenaiTe e€ (BMecTe ¢ JIAKOW M JaTYMKOM) B HykHOe MecTo. Korja mokasaHus CTaOMIM3UPYIOTCS, CHOBA 3aHOCHTE 3HAYCHHE TEMIIEPaTyphbl B

COOTBCTCTBYIOH_IGI‘/'I TOYKEC Ha CXCMY .

4 . Tak u3MeppTe TEMIIEPATypy BO BCEX TOUKAX IJIAMEHHU, OTMEUEHHBIX Ha CXEME .

5 . IloBTOpUTE NEUCTBUS CO CBEYOM U CyXHM TOPIOYHM.
6.00parute BHuManue! [Ipu u3ydeHnun CTPOCHHS IIAMEHHU CYyXOTr0 TOPIOYETo UCTIOb3yeTcs 1/4 yacTh TabneTku. Kycodek roprovero nmomMemarot

Ha KCPaMHUYCCKYIO IININTKY.

7 . BHecuTe B I1aMs CHMPTOBKH Ha IMOJIMUHYTHI TPOOUpPKY. M3BIeKnTe MpoOUpPKyY M3 TUIAMEHH U PACCMOTPUTE €€ TIOBEPXHOCTb.
8 . IToBTOpUTE OMBIT cO cBeuoil. Kakoro npera obpazoBaics Hanér? Yto 310 3a BemecTBO? Pe3ynbraTsl uaMepeHuil/Ha0mo e Huit

VICTOYHUK TeIIOThI Temmneparypa okoJ10 Temmneparypa B cpenHeit Temmneparypa B BepxHel Yro obpazoBanock Ha
¢uTmig (Kycouka Y4aCcTH IIAMEHH YaCTH IUIAMEHU MIOBEPXHOCTU IPOOUPKHU
TOPIOYEro)
CnupToBKa
Caeua
Cyxoe roprouee

Buisoowi:

B BbIBOZIaX yKas3aThb, KaKOW MCTOYHHK TEIIIIOTHI MMpEAIIOYTUTCIIBHO UCITIOJIB30BATh B XHUMHUYCCKOU J'Ia60paTOpI/II/I U Io4YeMy .

Konmponvnsie 6onpocwi:
Kakoii ncTouHUK iaMeHu ObII UCIIOIb30BaH?
Kaxkas yacTe niamenu camas ropsiyasi?

Yro ropsiuee — LEHTp IIJIAMEHU WM Kpas?

arONE

CIIUPTOBOK?

IS

7. 3apmanue nis noaroroBku k ['IA, BITP.

Jlo Kakoi MakCUMAaJIbHOM TeEMITepaTyphl yIaETCsl MPOrpeTh TepMonapy?

Kaxkne mpotykTsl TOpeHHUs! OIMHAKOBBI Y CHUPTOBKHU U CBEYU?

[Tpu HarpeBaHuu TBEPABIX BEIECTB B MPOOUPKE HEOOXOIUMO:

TOUKA ! POCTA

[ToueMy cnupTOBKa TOPUT MOYTH OECHBETHBIM IUIaMEHEM, a CBeua — CBETAMMM? MOXHO JM UCHOJB30BaTh CBEUM B JaOOpaTOpUU BMECTO




1. B3sTH IPOOHMPKY B PyKH M HArPEBATh Ty YaCTh, TJI€ JIEKHUT BEIIECTBO;

2.3aKpenuTh NPOOUPKY B IITATHBE U HArPEBATH TY YaCTh, TI€ JICKUT BEIIECTBO;

3.B34Th MPOOUPKY B PYKH, IIPOTPETH BCIO NPOOHPKY, a 3aTEM Ty YacTb, TI€ JICXKUT BELIECTBO;

4.3aKpenuTh NPOOUPKY B MITATHBE, MPOTPETh BCIO MPOOUPKY, a 3aT€M Ty YacTh, TJe JEeKHUT BemecTBo. ([IpaBuiabHbII
oTBeT: 4 .)

8. 3aganue nis pa3BuTHs (PYHKIMOHAIBHOW IPaMOTHOCTH

B kuure Maiikna ®apanes «Mcropus cBeum» aBTOp ONHUCHIBACT OIBIT, KOTOPHIH OH JIEMOHCTPHUPOBAJI Ha CBOMX
JeKIusaX. B mimams cBeun oH momenian H30THYTYIO CTEKISIHHYIO TpYOKy. OMH KOHel TpyOKHU OITyCKaJICs HeJalleKo OT (puTuiis, *
BTOPOI1 BBIBOJWJICS HA HECKOJILKO CAaHTHMMETPOB OT ITaMeHH. Uepe3 HEeKOTopoe BpeMst K KOHILY TPYOKH HOAHOCHIIN TOPSIIYIO
nyuuny. [1osBISIIOCE MIaMsi, KOTOPOE CYIIECTBOBAJIO OTAEIBHO OT IUIAMEHH cBe4r. Kak MOXHO OOBSICHUTH 3TO siBJICHUE?

OtBet: B 37001 yacTn iamenn npoucxoaut ucnapenue napaduna. [lapsl mapadhuHa Ha BO3AyXe, IPU MOUKUTAHUH, e
3aroparoTcs.

Puc. 2. OneIT ¢ 1aMeHeM CBEeYH

JleMOHCTPaIlMOHHBII 3KcnepuMenT Ne 1.

«Bvloenenue u noznowenue menna — npu3HAK XUMUYECKOU peaKyuu)

Teopernueckas yactb. PaboTa npoBoauTcs npu U3ydeHuu TeMsl «lIpu3Haku XUMHUYECKUX peakiuii». Beiienenue u

MOTJIOUIEHUE TEIUIOThl, U3MEHEHUE OKPAcKH PACTBOPOB MJIM BEILIECTB, BBIJIEICHHME Tra3za SIBISIIOTCS OCHOBHBIMHM IpPHU3HAKAMH XMUMHUYECKHUX
peakumii. Takxe UMeeT CMbICI TOBTOPUTH PA0OTY MPU BBEJCHUU MOHATHS «TEIII0BOM 3 (EeKT peakium .

[TpakTrueckas yacTb. Lleap paboThl: TPOAEMOHCTPUPOBATh BBIJCJICHNE U MOIJIOUIEHHE TeIla MPU XMMHUUYECKUX peakuusx. CBsi3aTh MOKa3aHUs
JaTUYMKA TEMIIEPATYPBI C OCA3aTENbHBIMU OLYIIEHUSIMHU.

Ilepeuenv oamyuxos yughposoii nabopamopuu: 1aTYNK TEMIIEPATYPbI MJIATUHOBBIM.

Hononnumenvrnoe o06opyoosanue: JBa XUMHUYECKMX cTakaHa (50 wmu1), NMpoMbIBajJKa C JUCTUUIMPOBAHHOM BOJOW, CTakaH JaJsl CIMBa
0TpabOTaHHBIX PACTBOPOB.

Mamepuanvt u peakmugul: aNIOMUHUEBAs IPOBOJIOKA WX rpanyibl, 20%-Hblil pacTBop ruapokcuaa Hatpust NaOH, 10%-Hbli1 pacTBOp yKCyCHOM
kuciotel CH3COOH, ruapokap6onat Hatpust NaHCO3 .

Texnuka 6esonacnocmu:

1 .PaboraTh B OuKax.

2. Tpebyetcst coOmoieHue Mep 6e30MacHOCTH MpH padoTe ¢ THAPOKCHUIOM HATPHs U HarpeBaTeIbHBIMUA IPUOOPaMHU.

Hnempyrkyus k goinonanenuro.

1.B xumunueckuii crakan Hanelrte pactop menoun NaOH. M3meprsre ero temneparypy. Ilomecture rpanysisl Wiy IpoBOJIOKY alFOMHUHHUSA Tak,
yTOOBl HAJl HUMH OCTaBajics ciod >kuakoctu. Korga HauHETcs peakuus, oOpaTuTe BHMMAaHUE IIKOJIBHMKOB Ha BBIJENIEHUE Ta3a U YBEIUYEHUE

TOUYKA \'POCTA . .
\ teMriepatypsbl. JKemnarenbHo (ecim peakius UAET HE CIUIIKOM OypHO) MPOWTH IO KJacCy M JIaTh IIKOJIHUKAM MOTPOTaTh



CTaKaH, 4ToObl YOeIUThCS, UTO €ro COAepKUMoe paszorpenock. OTMETbTe MaKCHMaIbHYIO TeMIleparypy pactBopa. [lonydeHHbIN pe3yiabTaT 3aHECUTE B
TadIuUILy .

2. [Ipomoiite naTyrk TeMIiepaTypbl BoIol. B cTakaH HayelTe ykCycHyI0 KHCIOTY Ha 1/3 mo BeicoTe. MI3MephTe e€ Temmneparypy.

HeGonpmymu mopuusiMu HaChINIBTE TUAPOKAPOOHAT HATPHSA, NMOMEIIMBAs IaTYMKOM Temmeparypbl. OOpaTuTe BHMMaHHE IIKOJBHUKOB Ha
BbIJIEJICHHE ra3a - IpU3HaK XuMuieckon peakiun. [locmorpure, kak u3meHsercs remneparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEPATypy pacTBOpA.

[Tonmy4eHHbIH pe3yabTaT YYCHUKH 3aHOCAT B TAOJHUILY.

Pe3ynbTarsl u13MepeHuii /HabIo1eHu

Pearupyromue Bemecrna HauanpHas TemmnepaTtypa pactBopa | MakcumalibHas/ MUHUMAaTbHas Beigenenne  wiM - IOTJIOLIEHUE
TEeMIIepaTypa pacTBOpa TEIJIOTHI

PacTBop 1mienouyu u aaoMuHuiA

PacTBOp YKCYCHOM KUCIIOTHI U cOJa

Bv1600bi: YKazaTh NpU3HAKU XUMUYECKUX pEaKLUi.

Koumponvhusie sonpocwi:

1. [IpuBeguTe npuMepsl peakuid, MPOTEKAOIINX C BBIAEIECHUEM TEIIOTHI.

2. Jns monydeHus: HEeram€HOW M3BECTHM MeJl MPOKAJIMBAIOT MPU BBICOKOM TemmepaType. K kakoMy THIy MOXHO OTHECTH 3Ty PEaKIuio?
3.3ananue aia noaroroBku k ' MA, BIIP: Tonbko XxuMuueckue siBICHUS MIEPEUYUCIICHBI B TPYIIIE:

1. T'openue cBeun, BBIMAICHUE TOKIEBBIX Karlelb, KUTICHHE BOJIbI

2. Ckucanue s6JI0YHOTO COKa, CKMCaHHUE MOJIOKa, pACTBOPEHHUE Mella B YKCyce.

3. TasHMe cHera, IJIABJICHUE CBUHIIA, IPOTYXaHUE KYPHHOTO SHIIA.

4. Ob6pa3zoBaHue TyMaHa, TOpeHHEe OCHTaIbCKOM CBEYH, TOPEHUE MPUPOTHOTO ra3a.

JleMOHCTPANIMOHHBII IKcepuMeHT Ne 2. «Pa3znoscenue 600bl 21eKMPUYECKUM HOKOM»

Teopernueckas vacte. [lepen Hauanom paboThl cienyeT oOCYyAUTh CO IMIKOJIBHUKAMHU BOIPOC: MPOCTHIM HIIM CIIOKHBIM BEIIECTBOM SIBIISIETCS
BOJaa. Ilocie BBIJIBOKCHHUA YYAITUMHACA PA3JIMYHBIX TUIIOTE3 YUUTEIIb IMIPOCUT MPEATIOKUTE BaApUAHTBI UX 3KCHepHMeHTaHBHOﬁ ITIPOBEPKHU.

OOBIYHO JaHHBIN OMBIT PEKOMEHAYIOT MPOBOAUTH B mpubope ['odMaHa, yCTPOMCTBO KOTOPOTO SBISIETCS JOCTATOYHO CIOXKHBIM JIJISt
BOCHBMUKJIACCHHKOB. Y I00HEe ero MPOBOJHUTE B TPUOOPE JIJIS OMBITOB C IEKTPUYSCKUM TOKOM, HCITOJIB3Ys B KadecTBe AnekTponuta 10%-HbIi pacTBOp
THIPOKCH/Ia HATPHs M CTalbHBIC (JTydYllle HUKENEBbIe) MEeKTpoaAbl. Bo m30ekaHue BCIIEHWBAHUS PacTBOpa MPH JIEMOHCTPAIUHU K AJICKTPOJIUTY CIEAYET
n00aBUTH dTHJIOBBIN ciupT (Ha 4 00BEMa pacTBopa ekTpoauTa 1 006éM 95%-HOTO pacTBOpa CriUpTa) .

[TpakTudeckass 4yacth. Llenb paboThl: chopMUpOBaTh MPENCTABICHHS y yYallUXcs 00 aHAIM3€ CIOXKHBIX BEIIECTB M M3MEHEHUH MOJEKYI
CJIOKHBIX BCIIECCTB B X0J1€ XUMHNUYCCKUX peaKHI/II\/II.

TOUKA \' POCTA
\ Jononnumenvroe obopyoosanue:.




npuOOp U OIBITOB C AJIEKTPUYECKUM TOKOM; MCTOYHHK ITOCTOSHHOTO TOKA: MPOOMPKH - 2 IIT., IPOHYMEPOBAHHBIC, JYYHHKA; CIIUPTOBKA;
NpOOKH — 2 [T, THHLET .

Mamepuanvt u peakmugol: cnupT 3TUIOBBIN, 10%-HBII pacTBOP MIETOYH.

Texnuka 6ezonacnocmu: Pabotats B oukax. TpeOyroTcs crienuaabHble Mepbl 0€30IacHOCTH IPH paboTe ¢ TUAPOKCHIOM HATPHS .

Huempyxkyus k gvinonnenuro: 1.3amoHUTE 3MEKTPOIUTHUECKYIO BaHHY U J€MOHCTPALIMOHHBIE TPOOUPKH PACTBOPOM 3JIEKTPOJIMTA 3apaHee, 10
ypoka. 2.IIpoaemMoHcTpupyiiTe MPUOOP yHIamuMcs, OOBSICHUTE €r0 YCTPOUCTBO U BKJIFOUUTE TIOCTOSIHHBIN 3JIEKTPUICCKHIA TOK.

1. HaOmtogaercs BblfelieHHE Ta30B Ha 3JEKTpojax mpubopa. OOpaTtuTe BHUMaHHE Y4YalllUXCsl Ha TO, YTO OJUH M3 Ta30B BBIICIAETCA
WHTEHCUBHEH M 3aHMMaeT B JIBa pa3a 0OJIbIIHIA 00BEM IO CPABHEHHUIO CO BTOPHIM I'a30M.

2.  Ob6cyaute Habm0JaeMble MPU3HAKK XUMUYECKON PeaKIiy, ceaiTe MpernoloKeHus: O TOM, B KaKuX MPOOHpPKaxX HAXOJATCS KUCIOPOA U
BOJZIOPO/I. DJIEKTPOIIN3 MPEKPATUTE, KOTJa B IPOOHUPKax HAOEPETCs OKOJIO 6 MIJI BOJOPO/Ia M 3 MJT KHCIIOPO/IA.

3. OOparuTe BHHMaHHE Ha pa3iHuHble O00BEMBI COOpaHHBIX Ta30B. [IpoOUpPKM MIOTHO 3aKpoiiTe MpPoOKaMH TOJ CIOEM 3JIEKTPOJIHTA.
Tnerormiet IydnHOM ONpeAeIUTe HATMYUE KUCIOpoa B IPOOUPKE, TOpAIIEH JTyYHHON MOJI0KIUTE BOOpo. [Ipennoxkure yqamumces 3aHeCTH Pe3yabTaThl
HaOII0JICHUH B TAOJIHILY.

Pe3ynbTaThl HAOIIOICHMIA
Howmep npobupku O6béM raza Haszpanue raza
1
2

Bv1600sb1: OTpa3uTh, 4TO MPOUCXOJUT C MOJIEKYJIAMH CIOKHBIX BEIIECTB B XOJI€ XUMUYECKOU PEaKIUU.

KoumponwHule 6onpocur:

1.MoxHO 111 110 BHEHIHEMY BUAY OTJIMUUTH I'a3 BOAOPOJ OT ra3a Kuciopoaa?

2 .Kakue yacTHuIlbl COXPAHSIOTCS B XO/I€ MPOTEKAHUSI PEAKIINH PA3JIOKEHHUS BOJBI, & KAKUE Pa3pyIIAIOTCs?

3. Kak nmokasartp, 4TO B cocTaBe caxapa coepKarcsi aToMbl yriaepoaa?

4 3apanue mias noarorosku k ' A, BIIP.

[Tpu cobupanuu ra3oB UCHOIB3YIOT MPUOOPHI, MpeAcTaBIeHHbIe HAa pUcyHKe. C TMOMOIIbIO, KAKUX U3 YKa3aHHBIX MPUOOPOB MOXKHO COOMpATh
Boaopoa? OOOCHYHTE CBOM OTBET, UCXO/IS U3 CBOMCTB JJaHHOTO rasa.

Puc. 7. IlpuGops! 17151 coOMpaHus Ta3oB

(A) (B)

/ i (B) _ L
r— | = X g//i Z

TOUKA \fpocm

JdeMoHCTpauMOHHBIN IKcepuMeHT Ne 3. «3aK0H COXpaHEeHUS MacChl BellleCTB)



Teopernueckas 4acTs.

[Tpu n3yueHnn JaHHOM TEMBI 1IETIECO00Pa3HO CO3AaTh MPOOIEMHYIO CUTYAILHIO, ISl pa3pelIeHHS

KOTOPOM ydaluecs BIABUTAIOT TUIIOTE3bI, TPEOYIOIINe IKCIIEpUMEHTaIbHON poBepKu. [Ipu 06cyk1eHnu npeyioKeHHbIX BAPUAHTOB ITPOBEPKU
BBIIBUHYTBIX T'HIIOTC3 BOCBMHUKIIACCHUKHU NPCJIAraroT pas3JIMdHbIC BapUaHTbl KOHCTPYKIUN HpI/I60pOB, T.C. IPOABJIAKOT TBOPUCCKYIO aKTUBHOCTb, B XO/C
KOTOPO# MPOUCXOIUT MEPEOCMBICIIEHHE TPUOOPETAEMBbIX 3HAHUI.

Ha ypoxke yuamuecst y3natotr o padorax M. B. JlomonocoBa u A. JlaBya3be, NOCBSIIIEHHBIX OTKPBITHUIO 3aKOHA COXPAHEHHUS MAacCChl BEIIECTB,
GbOopMyIHUPYIOT 3aKOH, MPUXOAAT K BBIBOAY, YTO MAacca BEIIECTB B XOJE PEaKIUH JOHKHA OCTaBaThCS MOCTOSHHOH. J[0OMBIIKMCH MOHUMAHUS JaHHOTO
TE3HUCa, YUYUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

[TpakTHyeckas 4acTb.

L{enb pabOThI: SKCIIEPUMEHTAIILHO JIOKA3aTh 3aKOH COXPAHEHUS MACCHI BEIIECTB .

HononnumenvHoe obopyoosanue: BeChl TEXHOXUMHUYECKHUE WM JJIEKTPOHHBIE; CBeua; Koyida MiIockoJoHHass 250 MII; JIOKKa JUIS COKUTAHUA
BEILIECTB.

Mamepua/lbz u peaxkmuenvl: CBCYd.

Texnuxa 6ezonacrocmu: BRITIOTHATH TPEOOBAHUS TIPH PAOOTE C OTKPHITHIM IIJIAMECHEM.

Hucmpykyus k evinonnenuro: Ha ppluaXHBIX WM 3JIEKTPOHHBIX BECAX YPAaBHOBEIIMBAETCS CBEYa, a 3aTEM YUYMUTENb 3aXuraer e€. Yyamuecs
Ha6JIIOIIaIOT, YTO B TedyeHue ~1 MuH PaBHOBECHUC BCCOB HAPyIIACTCA, HalllKa C FOp?IHIGf/'I CBEUOit MMOAHUMACTCA BBEPX. y‘IaHII/IMCH 3aar0TCs BOIIPOCHI:
«Kak MoxxHO 00bsacHUTH HabmOgaeMbli pakT? Kak »TOT ¢akT cornacyercst ¢ 3aKOHOM COXpaHEHHsI Macchl BemecTB?» OOCyKIeHHe JaHHBIX BOIPOCOB
MPUBOAMT YUAITUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT POBEIEH HEKOPPEKTHO, CIEAYEeT M3MEHUTh KOHCTPYKIMIO TpuOopa.

Vuurens 3apaHee 10JKEH NOArOTOBUTH KOJI0Y JOCTATOYHO OOJIBIIOT0 00BEMA € XOPOLIO MOJOTHAHHOHN MPOOKOM, B KOTOPYIO BCTABJICHA JIOKEUKA.

Puc. 8. IIpubop 1151 AeMOHCTpaIIMK 3aKOHA COXPAHEHUST MACChI BEIIECTB

B noxeuke 3akperuisieTcst cBeva. Bech nmpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korja yvamuecs mpuxoaaT K BBIBOY,
YTO OMBIT CIEAYET MPOBOIUTH B 3aKPHITOM MPUOOPE, YUUTENh TOCTAET BECHI C KOJIOOM, 3a)KUTAET CBEUY, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U
MIJIOTHO 3aKPBIBACT. YUaIuecs BUIAT, YTO PABHOBECHE BECOB HE HAPYIIAETCS B XOJ/I€ BCETO IKCIIEPUMEHTA .

TOUKA \ POCTA
N BriBoabI:



B BbIBO/1aX HEOOXOAMMO OTPa3UTh TE3UC, YTO MACCa BEIIECTB IIPH MPOTEKAHUHM XMMHUECKON peakIuyi COXpaHseTcs .

Koumponvnvie sonpocwi:

3ananus A pa3BUTUS GYHKIIMOHATIBLHONW IPaMOTHOCTH

1.  Tlpu roperun apoB ocTaércs 30y1a. Macca 307161 MEHBIIIE MACChI B3ATHIX JUIS CKUTAHMS IPOB. Kak MOXHO 00BSICHUTE 3TOT (PaKT?

2.  Jlnsa mpuroToBieHUs MACHOTO OyJIbOHA IOBAp B3sUT KyCOK Msica Maccoi 1 kxr . [Tocie Bapku kycok msca cran Becutb 800 r . [Touemy macca
M3MEHUIACh?

JleMOHCTPallMOHHBIH 3KcIepuMeHT Ne 4.
«OmnpenesieHue cOCTaBa BO31yXa»

Teopernyeckas 4acTs.

[lepen mpoBeaeHHEM 3KCIEPUMEHTA YYallUMCS HEOOXOAMMO OOBSCHUTH YCTPOMCTBO MpuOOpa, YTO O3HAUaAIOT JeseHusd. Takke HeoOXOAMMO
yOenuTbes, 9To mpoOKa mpubdopa repMETHYHO 3aKPBIBAET COCY/I.

[TpakTryeckas yacTb. Llenap paboThl: SKCIEpUMEHTAIBHO OMPEIEIUTh 00bEMHYIO I0JII0 KUCIOPOAA B BO3IyXE .

Lononnumenvnoe obopyoosanue: IpudOP IS ONpPEAETCHUs] COCTaBa BO3]yXa, IITATUB, COUPTOBKA, CTEKISHHAs MajlouKa, Jy4yHMHA, CTaKaH C
BOJIOM.

Mamepuanwt u peaxmuewl: KpacHbIit Gpochop.

Texnuxa 6ezonacrnocmu: C OCTOPOKHOCTBIO 00pariarbest ¢ ropsamum Gochopom.

Huempykyus K 6blnoanenuio:.

1. KpucrannuzaTop HamoJIOBUHY 3amojiHUTe Boaoil. Ha moBepxHocTh BoAsl momectute (apdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro
dbocdopa.

2.00paTtuTe BHMMaHUE Ha HEOOXOAMMOE YCJIOBHE SKCIIEPUMEHTa — BIaXKHBIA (ochop ucnonap3oBarh Henb3s! docdopa 10MKHO OBITH B3ATO
0oJbIIe, 4yeM TpeOyeTcs Ui CBSI3bIBAHUS BCETO KHCIOPO/1a, HaXOASILErocs B COCye.

3. OTkpoiiTe mpoOKy MpudOpa U MOMECTUTE KOJIOKOJI B KPUCTAIUIU3ATOP ¢ BOoM. [lorpy3nuTte KoI0KOaI B BOLY HACTOIBKO, YTOOBI YPOBEHb BOJIBI
COBIAJIaJl C HWKHUM JIelIeHHeM KoJiokousia. [Ipu 3ToM HMXKHMI Kpail KOJOKolIa He JOJDKEH JAOXOOUTh 10 JHAa KpHucTaumsaropa . Jljig 3Toro Kojiokosi
3aKperuTe B MITATUBE WM MOMECTUTE Ha THO KPUCTAIIN3AaTOpa JBE CTEKIITHHBIE MaTOYKH .

4. CunbHO pa3orpeB KOHEI] CTEKJISTHHON MaJIOYKH, OMycTUTe €€ B KOJoKoJ W momoxrure ¢gocdop. Kak tompko docdop 3aropencs, ObICTpo
U3BJICKUTE MAIOYKY M 3aKpOiTe KOJIOKOJI MpoOKkoi. Kosoko: 3amonHseTcs ryCTbIM OeJIbIM JIBIMOM, COCTOSIIMM U3 YacTH4eK (POCHOPHOTo aHTHIpHUIA.

5. Ilpu ropenuu docdopa 00bEM BO3ayxa BHYTPU KOJOKOJA BHayajle OT HAarpeBaHUS HEMHOTO YBEJIMYHBAETCS, 4 YPOBEHb BOJBI B KOJIOKOJIE
noHmxaercs . [To Mmepe pacxoioBaHMs KHCIOPOa MIaMs MOCTENEHHO TacHeT. benblit ¢pochopHblit anruapua pactBopsiercs B Boje . Cocy oxiaxaaercs,
ra3 B KOJIOKOJIE TIOCTENIEHHO YMEHbIIAeTCs B 00bEME . YPOBEHb BOJIbI B KOJIOKOJIE MOBBIIIAETCS . B KpuctanmuzaTop JojeiiTe BoJbl B TaKOM 00beMe,
9TOOBI BHYTPHU U CHAPY>KU KOJIOKOJIA YPOBHU OBUTHA OJIMHAKOBHI M COBIA/IATIU CO BTOPHIM JICJICHUEM KOJIOKOJA.

6. OTkpoiiTe TpUOOP M MPH MTOMOIIH TOPSIIEH TyYHHBI YOSTUTECh B TOM, YTO OCTABIIUICS B KOJIOKOJIE Ta3 HE IMOIICPKUBACT TOPEHHUSI.

TOUKA \'POCTA .
\ Pesynbrarel HAaOMOACHMI



Yucno aeneHnii B mpuOope, 3amoaTHEHHBIX
BO3JIYXOM ([0 MPOBEACHUS PEAKIIMN)

Uwucno aenennii B mpubope, 3armoTHEHHBIX
razami (1ocje NPOBEACHUs PEAKIIH )

Kakoii ra3 npopearuposan?

BriBoanbI:

B BbIBO/Iax yKka3zaTh cofepaxaHue KIUCIOpoaa B Bo3yxe (B %).

KoHTpoJIbHBIE BOIIPOCHL:

1. Kakoii ra3 pacxojyercs npu cxuranuu ¢pocdopa B Bozmyxe?

2. Kaxkoii 00béM kuciopoaa B Bo3ayxe? CKOJIIBKO 3TO COCTaBIISIET B MPOILIEHTaX ?
3. [Touemy ny1st IpOBEICHUS dKCIIEpUMEHTa OepyT U30bITOK hocdopa?

4. Kakoii ra3 ocrajics B KOJIOKoJie Tocie cropanus ¢ocdopa?

5. 3aganus nug nmoarorosku k I'HA, BITP

YKa)KI/ITe, B KaKYIO I'pYIIITY BXOJAT BCIICCTBA, 3arpA3HAI0INC BO3AYX:

1. BopgsHOM nap, yriaeKuciblii ras;
2. CEPHHCTBIN ra3, OKCUJIBI a30Ta;
3. KHuCIopoJ, a30T;

4. TeNnuid, KUCIOPOI

9 kjaacc




JleMOHCTPAIMOHHBIH IKcepuMeHT Ne 1.

«TemnoBoii 3ppexT pacTBOPeHH BeLIECTB B BO/Ae»

Teopernueckas yacTb. PacTBOpeHHe BelIeCTB MpPEJICTaBIsAeT COOOH CHOXKHOE (DU3MKO-XUMHUYECKOE SBJIEHUE, 3aBUCSILEE OT IPUPOJBI
PacTBOPEHHOTO BEIIECTBA U PACTBOPHUTENS, OT TEMIEPATyPbl U KOHIICHTPALMU 00pa3yroIIerocsi pacTBopa.

ITpu pacTBOpEHUH KPUCTAUINYECKUX BEIECTB B BOJIE IPOUCXOIAT TPU OCHOBHBIX IIPOLIECCa.

1.Pa3py1ienne KpucTaluIMuecKol pelETKU pacTBOPSIEMOI0 BEIIECTBA — YHAOTEPMHUECKUN ITPOLECC.

2. I'mpparanus, T.e. B3auMoJeicTBUE YacTUl] (MOHOB MJIM MOJEKYJ) pacTBOPSIEMOro BEIIECTBA C MOJIEKYJaMHM BOJbl — 3K30T€PMHUYECKHUM
pouecc.

3. IlepeHoc rMIpaTUPOBAHHBIX YACTHIl OT TPAHUIBI KPUCTAUI-PACTBOP B OOLIMI 0OBEM pacTBOpa, 3TOT MPOLECC HE CONMPOBOXKIACTCA HU
BBIJICJICHUEM, HU ITOIVIOLIEHUEM TEIUIOTHI.

B 3aBucuMocTu 0T TOro, TemioBoi 3pGEeKT KaKoro U3 AByX MpOLECCOB (pa3pylLleHne KpUcTaliia WK THapaTalys YacTull) npeodagaer, o0 it
TEIUIOBOU AP PEKT pacTBOPEHUS MOXKET OBITH BEIMYMHON MOJIOKUTEILHON MIIM OTPULIATEITHHOM.

ITpakTHUeckas 4acThb.

Llenv pabomul: onpenenuTb TeIIOBoN 3P PEeKT pacTBOPEHUs CEPHOI KUCIOThI, THIPOKCUAA HATPUS U HUTPATa aMMOHHUS .

Ilepeuenv oamuukos yughposoii nabopamopuu: JaATINK TEMIEPATyPhl INITATUHOBBIH .

Hononnumenvroe ob6opyoosanue: crakad Ha 150 mi1 — 3 1T.; CTEKISIHHAS MaJ0YKa; IPOMBIBAJIKA; MEpHas MPOOMPKa; MInaTeab — 2 T .
Mamepuanet u peakmugwl: cepHasi KUCIOTa (KOHII .); THIPOKCHI HATPHUS KPUCTAIUTMYECKHIT; HUTPAT aMMOHHS .

Texnuka 6e3onacnocmu.

1.CepHas KHCIOTa U TUAPOKCH]T HATPHSI SBIISTIOTCSI arPECCUBHBIMHE BerecTBaMu. Heo0XonuMo octeperatbest UX MOMaaHust Ha KOXKY U OFCKIY.
2.bepeus rnaszal

3.Heo0OxoauMo MOMHUTH NPaBUIIO Pa3BEACHUS KHCIIOT.

4.Ha pabouem MecTe JOJKHBI ObITh HEUTpAIN3yIOIIKe CpecTBa: 2%-Hble pacTBOPHI THAPOKApOOHATa HATPUS M YKCYCHOM KUCIIOTHI.

Huempyxyus k 6b1noaHEHUIO!

1.B nepBslii crakan Haneite 50 M1 BOJBI.

2.C mOMOIIBIO JaTYUKA ONPEEINTE €€ TEMIIEPATypy.

3. OrmeprTe 10 MII KOHIICHTPHPOBAHHOW CEPHOM KHCIOTHI M MENJICHHO, NPH TEPEeMENIMBAHUN PAcTBOpPA CTCKIISIHHOW IMalO4YKOW BIMBAiTE
cepHyIo KHcaoTy. OOparure BHUMaHUE HA MOPSAOK CMEIINBaHMUS BOJABI U cepHOM kucaoThl! Creaure 3a M3MEHEHHEM TeMIIepaTyphl IPU PacTBOPEHUU
kucnotel. Hanbomnee BricOKOE MOKa3aHUe TeMIEpaTypbl 3aHECUTE B TabnuIly. JlaTyuk TIIATEIbHO MTPOMOITE BOAOH.

4. Bo BTOpO# CTakaH MOMECTUTE OKOJIO § T' TBEPAOrO MOPOIIKA THAPOKCHIA HAaTpus U Bieite 50 mi Boabl. OMycTUTE NaTYUK TEMIEpPaTyphbl U
nepemMeniaite pactop. OTMEThTE CaMOE€ BHICOKOE 3HAYCHHUE TEMITEPATYPhI. TIIATeIbHO MPOMOWTE TATYUK BOJOM.

TOUKA \!pocm



5. B Tpetnii ctakaH HachImbTe 15 T' METKOKPHUCTAUTMYECKOTO HHUTpaTta amMMmoHus U mpmiente 50 mur Boawl. OMycTUTE AATUYMK TEMIIEpaTyphl
ObICTpO mepemenaiite pactBop. Hanbonee HU3K0e 3HAUCHHE TEMIIEPATYPhl 3aHECUTE B TAOJIHILY.

Pe3ynbTaThl H3MepeHH/Ha0II0ACHUI
Wccnenyemas cucrema | JluctuimpoBaHHas BOJa Boxa +HpS04 Boma + NaOH Boxa + NHANO3
Temneparypa, °C
Buisoowt:
OTpa3uTh, KaKoH TEII0BOM 3(pdekT mpeodiagaeT Npu paCTBOPSHUH B BOJC CEPHOM KMCIIOTHI, HUTPaTa aMMOHMS, TUAPOKCUIA HATPHS.
Koumponvuvie sonpocoi:
1.00BsicHUTE, ITOYEeMYy IIPH PACTBOPEHUHU OJHUX BEIIECTB B BOJE BBIACIISACTCS TEILIOTA, APYrux — moromaercs. 2.I1peamonoxuTe TermioBoi
3¢ ekt mporiecca paCTBOPECHHUS B BOJAC THAPOKCHIA KA.

[TpakTuueckast padora Ne 1.

DJEKTPOIUTHI U HEINEKTPOJIUTHI

Teopernueckasd yactb. [Ipy pacTBOpeHHH B BOJI€ MOHHBIX COEJUHEHMH HOJISPHBIE MOJEKYJbl BOJABI OKPYKalOT (CONBbBATHUPYIOT) 3apsKEHHBIE
WOHBI, IIEPEBOJ UX B pacTBOp. MoJeKyJsIpHbIE COEIUHEHUS COJIBBATUPYIOTCS, HO HE PAclaJaloTcs Ha MOHBI . B mepBoM cilydae pacTBOp IPOBOJIUT
AIEKTPUYECKUI TOK, BO BTOPOM HET .

Onpenenuts NPUHAAIECKHOCTh BEIIECTBA WM PACTBOPA BEUIECTBA K DJIEKTPOJUTAM MOXHO IPU IMOMOILM HU3MEPEHUS 3JIEKTPONPOBOJHOCTH.
Ecnam snekTponpoBOIHOCTh BENHMKA, TO HCCIEAYEeMbI OOBEKT — d3JeKTposiuT. Eciu 3HadueHue 37aeKTpomnpoBOgHOCTH MeHbine 20 MkCwm/cMm, TO 3TO
HEDJIEKTPOJINT .

ITpakTHUeckas 4acThb.

Llenv pabomul: onpenenuTb MPUHAIICKHOCTD BEIIECTB, CMECEH BEIIECTB M paCTBOPOB BEILECTB K IEKTPOIUTAM U HEINEKTPOIUTAM .

llepeuenv oamuuxos yugposoi rabopamopuu: NATIUK IEKTPONPOBOIHOCTH . JIOMOIHUTENbHOE 000py/I0BaHUE: cTakaHbl Ha 50 MJI; IITATUB C
32KMMOM; TpOMbIBaJIKa . MaTepHuaiabl U peakTHBBI: JTUCTHIUIMPOBaHHas Boja; Mo 20 MJ 3THJIOBOTrO crnupTa, OeH3uHa, KepocHHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa cnupta (1:1), 5%-Horo pactBopa xiopuaa Hatpus; 5%-HOT0O pacTBOpa XJIOPOBOJOpoAa; 5S%-HOTO pacTBOpa THAPOKCHIA HATpPHUS,
NoBapeHHas coilb (TBEpAaAst), caxap (TBEPIBIN) .

Texnuxa 6ezonacnocmu. Ilpu paboTe ¢ TOPIOUNMH KHUAKOCTAMU (CIIUPT, O€H3UH, KEPOCHH) BOJIU3U HE TOJKHO OBITH OTKPBITOIO OTHS.

Huempyxyus k 6b1noaHeHuio:.

1.B cTakaH nmomecTuTe NOBAPEHHYIO COJIb M OMYCTUTE B CTAKaH JATYUK JIEKTPONPOBOJHOCTH . [IpOBOAUT 1IN COJIb 2IEKTPUUECKUN TOK?

2.AHanOru4HbIE IEHCTBUS IPOBEIUTE C CaXapo30H .

3 . B crakan HaneiTe 20 M1 BCCIIeIyeMOTo pacTBopa.

4 OmycTuTe B HETO AATYMK 3JIEKTPOIIPOBOJIHOCTH, 3aKPEIUIEHHBIN B JIAIIKE ITATHUBA.

5 HaOmionaiiTe 3a U3MEHEHHEM 3HAUEHUS AJIEKTPONpoBogHOCTU. Korja mokasaHus 1aTyrka NepecTaHyT U3MEHATHCA, 3allUIINTe €ro 3HaYeHHE B

TabNuILy .
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6 OO6parute BHUMaHue! JlaTunk mociie KaKI0To OIbITa THIATEILHO TPOMBIBAE€TCS BOJIOM. 7
7 3aTreM JaTyuK OIYCTUTE B CIEAYIOLIUI pacTBOp . AHAJIOTUYHBIE AEUCTBUSI IPOJIEIANTE CO BCEMU PACTBOPAMH.

Pe3ysbTarsl u3MepeHui

No HasBanue BemiecTBa, pactBopa
OTbITa

3HaYeHHE ICKTPOIPOBOIHOCTH,
MrCwm/cM

DAEKTPOIUT WU HEITEKTPOIUT

KOHmpOJleble eonpocsl.

1.0O6pamatoT BHUMaHKe, YTO HU IUCTUIUIMPOBAHHAS BOJA, HU TBEPAs COJIb HE MPOBOMSAT 3JIEKTPUUECKOro TOKa. TeM He MeHee pacTBOp COJIU B
BOJIC TIPOBOJMT DJICKTPHUYSCKHA TOK. DTO 3HAYWT, YTO B PACTBOPE OTKYIAa-TO MOSBISIOTCS TOIBMXKHBIC 3apsnabl. [log 3T0 HaOmoIeHUE BBOIST
ONpeIEICHUE IICKTPOIUTA U MEXAHU3M HIIEKTPOIUTUUECKON JUCCOLUALINH.
2. Bcerma nu BOJHBIC PAcTBOPBI BEIISCTB MPOBOMIST JJIEKTpUYeckWii Tok? He Bcerma, T.e. HEKOTOpHIE BEIIECTBA HE JAOT HOHOB IPHU
PacTBOPEHHUH . DTO — BELIECTBA C MOJIEKYJIIPHON KPUCTAININYECKON PEIIETKOM.

3.3aganus qisg noarorosku k 'MA, BIIP

A) K xopo1io pacTBOpUMBIM 3JIEKTPOITUTAM OTHOCATCS:

l.ruapokcun Oapusi;
2.pocdaT maraus;
3.cynppun meau(Il);
4.xapOoHAT KaJbIHA.

b) Dnextpuueckuii TOK MPOBOAUT:
l.pacTBOp 3THIIOBOTO CIUPTA;
2.pacTBOp TIIULEPUHA;

3.pacTBOp TITFOKO3BI;

4.pacTBOp THIPOKCHUIA KATbIIHS.

JlabGopaTtopusbiit onbiT Ne 1. «Bausinue pacTBopuTensi Ha JUCCOLMAIIIION»
Teopernyeckas 4yacTb. Bo MHOrMx XJIOpuaax MNEPEXOJHBIX METAJUIOB CBA3M HMEIOT B 3HAYMTEIBHOW MEpe KOBAJIEHTHBIM XapakTep
MarnononspHble pacTBOPUTENH (COUPT WIK AlleTOH) COJIBBATUPYIOT MOJIEKYJBI HenukoM. [Ipu goOaBieHUH BOJABI OHA COJBBATHPYET HWOHBI, BBI3BIBAS
3JIEKTPOJIUTUYECKYIO TUcconnanuio . [IBeT pacTBopa npu 3TOM U3MEHSIETCS, a AIEKTPOIPOBOJHOCTh PE3KO BO3PACTAET .
[TpakTrdeckas yacTb. Llenas paboThl: chopMUpOBaTH MPEACTABICHUE O POJIM PACTBOPUTEINS B AIEKTPOIUTHIECKON TUCCOITUAIIH.
Ilepeuenv oamuukos yughposoti 1abopamopuu: NATIUK IEKTPOITPOBOTHOCTH .
HononrnumenvHoe 06opyoosanue: TBa BELICOKUX XUMUYECKUX cTakaHa (50 mi1); CTeKIITHHAS Mal0vKa.
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Mamepuanet u peakmusor: CuCl2 6e3BoHBIN (MMeeT KOpHUIHEBBIN 1BET . [lomydaroT, HarpeBas KpUCTALUIOTHIPAT B YaIIKe JJIS BBHITTAPUBAHUS .
XpaHAT B IJIOTHO 3aKPHITOM COCY/I€); alle€TOH WU CIUPT .

Texnuxa 6ezonacnocmu:

1 . Conupt U aneroH — roproune BemecTBa. He ucnonp3oBare oTKpeITOe MmiaMs. CrienuanbHble Mephl 0€30IMacHOCTH NpU PaboTe C TOPIOYNMHU
xuakoctaMmu. M30erate nomaganus cojeil Meu Ha KOXKY U OJIEKAY, TaK KaK OHH SITIOBUTHIL.

2 . Ilpu nmonaiaHUM CMBITH XOJIOJTHOW BOJION O€3 MbLa.

Hncmpykyus Kk 8b1noaHeHuIo"
1. B xumumyeckuii crakad HachibTe ~0,5 r 6e3BoHOT0 Xmopuaa meau (1) CuCl2 u naneiite ~25 M ciupTa Uiy aneToHa .

2. PacTtBOpuTe BemIecTBO, MEpEeMEIINBasi COJACPKMMOE CTaKaHa CTEKISHHOW mNamouykoil. Eciu pacTBOPUTH CONIb MOJTHOCTBIO HE yHAETCH,
aKKypaTHO CJIEHTe MOJyYeHHBIH pacTBOP B APYroi CTaKaH.

3. Torpysure B pacTBOp HIyn JaTYMKa dJIEKTPOIPOBOIHOCTH U H3MEPBHTE FIEKTPOIIPOBOTHOCTS .
4. OOpatute BHUMaHUE Ha 1IBEeT pacTtBopa. [Ipuielite k pactBopy 25 mut Boabl. [lepemernaiite, oOpatute BHUMaHUE HA U3MEHEHHE OKPACKH.
5. H3mepbTe 251eKTPONPOBOIHOCTD [TOJIyYEHHOT'O PacTBOPA.

Pe3ysbpTaTel N13MEpEeHUIA/HAOIIO ICHUN
BemiectBo DIEKTPONPOBOJHOCT B CHUPTE (alI€TOHE) DIEKTPONPOBOAHOCTh MOCIE J0OABICHHS BOJIbI
Xnopun meau (1)

Bv1600b1: OTpa3uth BIUSHUE PACTBOPUTEIS HA DIIEKTPOIPOBOIHOCTH COJIH.
Konmponvhuvie 6onpochwi:
1.0 4éM CBHUIIETENBCTBYET POCT AIEKTPOIMPOBOAHOCTH COJH MPH 100aBIEHUU BOJIBI?
2 . [louemy u3mMeHseTcs BET pacTBopa’?
3 . Kak BnusieT mpupoja paCTBOPUTEINS Ha DJIEKTPOIUTHIECKYIO TUCCOLUAIINIO?

JlabGopaTtopHbIii onbIT Ne 2. «CHUITbHBIC B CITA0BIEC DJICKTPOJIUTHI

TeopeTnyeckas 4acTh.

DIIEKTPOIUTAMU Ha3bIBAIOTCS BEIIECTBA, PACIAJAI0IINECsS HA MOHBI BCIEICTBUE IIEKTPOIUTHUECKOU

OUCCOUAIIUN. PaCTBOpBI BJ'IGKTPOJ'II/ITOB SABIIAKOTCA HpOBOHHI/IKaMI/I BTOpOl"O pogla, TaK KakK HpOBO)ISIT BHGKTpI/I‘IeCKI/Iﬁ TOK 32 CUET HWOHOB. HO
CIIOCOOHOCTH K DJCKTPOJUTUYECKOW NUCCOIMAIUU DJICKTPOIUTHI YCIOBHO PA3eNsioT HAa CUlbHBIC U ciabbie. CUIbHBIE DIIEKTPONIUTHI MPAKTUYECKH
IIOJTHOCTBIO )II/ICCOHI/II/IpOBaHBI Ha MOHBI B p336aBJ'IeHHI)IX paCTBopa . K aum OTHOCATCS MHOTHEC HeOpFaHI/I‘IeCKI/Ie COJINn, HeKOTopBIe KHCJIOTHI 1 IIICJIIOYN

Cnalbple DJIEKTPONUTHI JUIIb YAaCTUYHO JHCCOIMUPOBAHBI HA HMOHBI, KOTOpblE HAXOAATCA B JUHAMUYECKOM pPaBHOBECHH C
HG)II/ICCOHI/II/IpOBaHHBIMI/I MOJ'IeKy.]'IaMI/I . K CJ'Ia6BIM 3J'I€K'I‘pOJ'II/ITaM OTHOCATCS MHOTHEC OpFaHI/I'-IeCKI/Ie KHUCJIOTHI U OCHOBAHUA .

IIpakTHyecKas YacTkb.
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Ueﬂb pa5ombl: ONpCACIINTDG, ABJIAIOTCA JIA BbIAAHHBIC BCIICCTBA CHUJIBHBIMHU HIIN cl1a0bIMU OJICKTPOJIMUTaMU Ha OCHOBAaHHUHU H3MCPCHUA
SJICKTPOMMPOBOAHOCTHU UX PACTBOPOB .

Ilepeuenv oamuuxos yughposotl 1abopamopuu: TaTIUK SIEKTPOIIPOBOTHOCTH .

Jlononnumenvroe obopyoosanue: TpU XUMHUECKUX cTakaHa (25—>50 mi1), mpoMbIBajiKa ¢ AUCTHUILIMPOBAHHOMN BOJIOH .

Mamepuanet u peakmuewt: 10 %-Hble pacTBOPHI COJISTHOM, a30THOM U YKCYCHOM KHCIIOT (JKEJIaTeNIbHO B KaNelbHUIAX); puiabTpoBaibHas Oymara .
Texnuxa 6ezonacrnocmu: Co0iroaiiTe Mepbl 0€30MaCHOCTH MPU PadOTE C KUCIOTaMU U MIEIOYaMH.

Hucmpykyusi K bIn0IHEHUIO:

1. B Tpu crakana Haneite no 25—>50 Mi1 JUCTWIIIIMPOBAHHON BOJBI.
2. B mepBsIii crakaH 100aBbTe | Karmito YKCYCHOM KHUCIOTHI, BO BTOPOIM — COJISTHOM, B TPETUN — a30THOM.
3. V3MephTe 3IEeKTPOIPOBOIHOCTD KaXIOTO PAaCTBOPA, BEITHPAs IIyIl (GMIBTPOBAIBHOM OyMaroi mocie Kaxxjaoro u3MepeHusl.

Pe3ynprarel n3MepeHui
Ne mpo6b1 3HayeHue IEKTPONPOBOAHOCTH, MKCM/CM Ha3BaHue BbIIAHHOTO BELIECTBA

2
3

Bv1600b1: OTpaszurte MpUHAIEKHOCTD BEIECTB K CHIIBHBIM H CJIa0bIM 3JIEKTPOIUTAM.

KoHTpoJIbHBIE BOITPOCHL:

1.ITouemy pacTBOp COJSHOM KUCIOTHI Jy4lI€ MPOBOAUT SJIEKTPUUECKUM TOK 110 CPABHEHHUIO C PACTBOPOM YKCYCHOM KHUCTIOTHI?
2.K KaKkuM 3JIEKTPOJIUTAM OTHOCUTCS PACTBOP a30THOM KUCIIOTHI?

3 . 3amanue g noarorosku k I'MA, BITP

DopMyJIBI TOJIBKO CJIA0BIX JEKTPOJIUTOB MPEACTABICHBI B PSIY:
1.Ca(OH)2, H2$, H2504 2.H2CO3, NH3~H20, H25 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

JleMoHCTpaimoHHbIN onbIT Ne 2.

«M3ydeHne BIUSTHUS Pa3IMIHBIX (PaKTOPOB HA CKOPOCTh PEAKIIUI)

TeopeTnyeckas 4acTkb.

Cy1ecTByIOT pa3Hble MOAUGUKAIIIN TPHOOpa IJIs U3yUEHUS XUMUYECKUX peakinii. B 0IHON KOHCTPYKIIMU POJIb PEaKTOpa BBIMOIHSIET OOBIYHAS
npoOupka, B Ipyrou, 6oyee coBpeMeHHoi, — cocy JlanmonbTa.

OnHako TEXHHUKA JIEMOHCTPAIMHM SKCIEPUMEHTa OCTAaETCS OJMHAKOBOW. MeEHseTCs JHIIb TOPSIOK CMENIMBAHUS PEarupyronux BelIeCTB.
CHayana B mpoOHPKY-PEeaKTOp 3AJIMBAETCS PACTBOP KUCIIOTHI, @ B HETO MOMEIIAeTCs TBEP0e BEUIECTBO (IIMHK, MPaMop).

IIpakTHueckas 4acThb.

[{enb paboThI: U3YYUTH BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIUH.

Ilepeuenv oamuukos yughposotl 1abopamopuu: NaTINK TEMIIEPATYPHI TUTATHHOBBIM.




Jlononnumenvroe 0bopyoosanue: IpUOOP I U3YUEHUS CKOPOCTH XUMUUYECKHX PEAKIIUN; dJEKTPUUECCKas TUIMTKA;, CTakaH XuMudeckuit Ha 250
MJT; LIMATENb; KPUCTATU3ATOP U1 TPOMBIBaHUS cocynoB Jlanmonbra; mpodupku [1X-21 (3 mr .) .
Mamepuanst u peakmusol: consiHas kuciota (4%-ubiif); comsiHas kuciora (10%-HBIf); KycOukH Mpamopa; MOpOIIOK Mpamopa; YKCyCHas
kuciota (6%- HbIi); UHK; Iepokcul Bogopoaa (3%-usiil); nuokcua mapranna (IV) .
Texnuxa 6ezonacrnocmu: CodmoaaTh npaBuia paboThl ¢ KUCIOTaMU M HarpeBaTeIbHbIMU AJIEKTPUUECKUMU MPUOO- paMH .
Hucmpykyus K 6blnoaHenuio:
Onvim 1.BausiHue NpupoAbl pearupyonrx BeecTB Ha CKOPOCTh XUMUYECKON peaKiuu
1. B ogno xoiseno cocyna Jlangonwsra Haneite 3 mut 1 M pacTtBop yKCycHOU KUCIOTHI ( 6%-HbIi pacTBOP), B Ipyroe KOJeHO NoMecTute 2—3
rpanyiibl nuHKa. Bo Bropoii cocyn Jlan- nonbra Haneiite 3 M 1 M constHoi kucnotsl ( 4%-Hbli), B Apyroe KojieHo — 2—3 rpaHyJibl HUHKA
2. Tlpucoenunute cocynsl JIaHI0IbTa K MAHOMETPUIECKUM TPYOKaM.
3. Obpamume eHumanue! OMHOBpPEMEHHO TepeneiTe KUCIOTh B cocydax JlanmonsTa K rpanynaMm IuHKa. CpaBHUTE YPOBHH YKHJIKOCTH B
MaHOMETPUYECKUX TpyOKax. Ydaluecs JejatoT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIHH .
Onvim 2. BnusiHie KOHIEHTPALUU PEarupyoIiX BEIIECTB HA CKOPOCTh XUMUYECKON PeaKkIuu
1. B oano xoineno cocyna Jlangonera HanenTe 3 Mt 4%-HOM COJISTHON KUCIIOTHI, B IPYroe€ KOJEHO OMeCTUTe 2—3 rpaHyJibl IuHKa. Bo BTOpoi
cocyn Jlannonbra Haneite 3 M 10%-HOH COJIIHON KHUCIIOTHI, B IPYTrO€ KOJIEHO — 2—3 IpaHyJibl HXHKA.
2. Ilpucoemunure cocynsl JIaHI0IbTa K MAHOMETPUIECKUM TPYOKaM.
3. Obpatutre BHuManue! OgHOBpeMEHHO MepeseiTe KUCIOTh B cocynax Jlanmonbra k rpaHyiam nuHka. CpaBHUTE ypOBHHM KUAKOCTU B
MaHOMETPHYECKHUX TpyOKax. Ydaluecs JeiatoT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEaKIU.
Onvim 3. BiusiHue TeMIepaTypbl pearupyroLiX BEIecTB Ha CKOPOCTh XUMUUECKOH peakiuu
1. B oxno xoneno cocyna Jlangonwsra Haneite 3 M 10 % coyistHONM KUCIIOTHI, B IPYTro€ KOJIGHO MOMeCTUTe 2—3 TpaHyJsbl IIMHKa . Bo BTOpOI
cocyn Jlannonbra Hanelte 3 M 10%-HoM coiisi- HOM KUCIIOTHI, HarpeTol Ha BoJsHOM Oane n0 50 °C, B npyroe KojeHo — 2—3 rpaHyJibl
IIUHKA.
2. Tlpucoenunure cocysl JIaHI07IbTa K MAHOMETPUUECKUM TPYOKaM.
3. OOparute BHUMaHue! OIHOBpPEMEHHO MepernenTe KHUCIOTH B cocynax JlaHmompra K rpaHyiaMm muHKAa. CpaBHUTE YPOBHHU XKHIKOCTH B
MaHOMETPUYECKUX TPyOKax. Yyaluecs JenatoT BBIBOJ O Pa3HOH CKOPOCTH XMMHUYECKUX PEAKLUH .
Onvim Ne 4. BnusitHue OBEPXHOCTH CONPUKOCHOBEHHS pearnpyroIuX BEIIECTB Ha CKOPOCTh XUMUYECKON peaKIuu
1. B onHo kosneHo cocyna Jlannonsta Hanelte 3 M1 4%-HOH COJNSIHON KUCIOTHI, B Pyroe KOJEHO MoMecTuTe 1 T Mpamopa, B3ATOro B BHJIE
Kycouka. Bo Bropoii cocyn JlanmonbsTa Haneite 3 Mt 4%-HOM COJITHON KHUCIIOTHI, B IPYTO€ KOJICHO — 1 T mopoIika MpamMopa.
2. Tlpucoenunure cocysl JIaHI07IbTa K MAHOMETPUUECKUM TPYOKaM.
3. Obpamume enumanue! OIHOBPEMEHHO TepelieiiTe KUCIOTH B cocyaax JlaHmonbra K Mpamopy IuHKA. CpaBHUTE YPOBHHU KHIKOCTH B
MaHOMETPUYECKUX TPyOKax. Yyaluecs JealoT BbIBOJ O Pa3HON CKOPOCTH XUMHUECKUX PEaKLUH.
Onvim 5. BnusiHue kaTtaau3aTopa Ha CKOPOCTh XMMHUYECKOH peakiuu
1. B crakan ¢ Bomo#, Harperoii 1o 50 °C, momectute 2 NEMOHCTpAIMOHHBIE MPOOUPKU ¢ 2 mil 3%-HOro pacTBOpa MEPOKCUAA BOAOPOJA.
BriaepxuBatoT npoOUpKU B BOJIE OKOJIO 2 MUH.
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2. M3pnekute npoOMpPKU U3 BOASHOW OaHM M MPOJEMOHCTPUPYHTE ydaIllMMCS Pe3ysibTaT — Ha CTEHKaxX MPOOUPKU MOSIBUIMCH My3BbIPbKHU raza
Kucinoposaa. B oqHy u3 npoOMpok BHECHTE Ha KOHUHMKE mmarens quokeun mapradia (IV) . Habmonarot sHepruyHoe BhIZCTICHHE KUCIOPO/a.

Koumponvnvie sonpocswi:

1.0t kakux (haKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu?

2.IloueMy pa3iiokeHHE NEPOKCUIa BOJOPO/ia B IPUCYTCTBUM AuoKcuaa Mapranua (IV) cuauana uaé€r oueHs ObICTpO, a 3aTEM 3aMenseTcs?
1.  3aganus ans pa3BUTHS QYHKIMOHAIBHON T'PAMOTHOCTH:

Puc. 20.

B Tpu oauHaxkoBble NPOOMPKM YUYEHUKH HAIWIM 1O 5 MJI pacTBOpa COJITHOW KUCIIOTHI OJMHAKOBOM
KOHLEHTpaluuu. B nepByro nMpoOUpKy MOJIOKUIIU CTPYKKH KeJie3a, BO BTOPYIO — CTPYKKHM LIMHKA, B TPEThIO —
CTPY’KKH HEHM3BECTHOTO CBETJIOrO SpKO Ojecrsmero Meramia. Hambonee MHTEHCHUBHO BbIIEIEHUE Tasa
HAOJIOaMM B TPEeThei MPOOMpPKE ¢ HEM3BECTHBIM MeTauIoM. Bo BTOpO# mpoOupke ¢ MUHKOM WHTEHCHBHOCTH
A BbIJICJIEHUS r'a3a Obula MEHbILE, YeM B TpeThel. B mepBoil nmpoOHpKe ¢ Kejie30M MHTEHCUBHOCTh BBIJICJIEHUS
_ rasa ObliIa HAUMEHBIIIEH.
" a) JleiicTBre Kakoro akTopa, BIUAIOLIET0 Ha CKOPOCTh peaKkIK, HaOIroAanu yyaiuecs?
0) Kakoii MeTasiin MOTr HaXOIUThCS B TpeThel Npodupke? 3anuinTe Ha3BaHUE MeTalIa.
1. Harpaduke npeacrapieHa 3aBUCUMOCTh KOHLEHTPAIIMHM UCXOIHBIX BELIECTB U MPOJTYKTOB PEAKLUU OT BpEMEHU MPOTEKaHUs PEaKLIUU:
['paduk 3aBUCMMOCTH KOHIIEHTPALMN UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIMH OT BPEMEHU IPOTEKAHUS PEAKIINH
Omnpenenure, Kakas KpUBasi ONUCBHIBAET M3MEHEHUE KOHIIEHTPAIMK HCXOJHBIX BEILECTB, a KaKas — IPOJYKTOB PEAKIINH .
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