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TOUKA \!Pocm

IHosicHUuTE/IbHASA 3aIIMCKA

Paboyas mporpamma o XMMHUHU Ha ypOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHus COCTAaBIICHA Ha
OCHOBE II0JIOKEHUH U TpeOOBaHUI K pe3ysIbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHON IPOIPaMMBI,
npeacTaBiIeHHbIX B DenepanibHOM roCcyIapcTBEHHOM 00pa30BaTeIbHOM CTaHAapTEe OCHOBHOTO OOIIET0
o0pa3oBaHUs, YTBEPKICHHOTO MTPUKa30M MUHHCTEpCTBA 00pazoBanus U HayKu PO Ne 287 ot
31.05.2021, ¢ yuerom [Ipumepnoit mporpammsbl Bocriutanus, OCHOBHON 00pa30BaTeIbHON MPOrPaMMbI
MBOY COI Ne 78 1. I'mrant ocHOBHOTO 00111er0 00pa3oBaHusi, AZaNTHPOBAHHON TPOIPaMMBI
OCHOBHOTO 00m1ero oopazoanus pumana MBOY COLL c.MevetHoe B ¢.JIt0OMMOBO , TIpUMEpHOU
paboueii mporpammsl MHCTHTYTA cTpaTterun pa3Butus oOpasoBanus Poccuiickoit Akagemun
obpazoBanus M, 2021

B COOTBETCTBHU C
- [lonoxenuem o paboueil mporpaMme yueOHOTro npeamMera

1 OPMEHTHPOBAHA Ha pealin3allMio B LIEHTpEe 00pa30BaHusl ECTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOM
HarpaBlieHHOCTel «Touka poctay, co3manHoro Ha 6a3e punuana MbOY COIII c.MeyeTtHOE B
c.JIroOMMOBO ¢ 11eNIbI0 pa3BUTHSY 00YUJaIOLIUXCSl €CTECTBEHHOHAYYHOM, MAaTEMAaTUYECKOM,
WH(GOPMAIIMOHHOM IPaMOTHOCTH, (POPMHPOBAHUS KPUTHIECKOTO U KPEATUBHOTO MBIIIICHHUS,
COBEpPILIEHCTBOBAHHS HABBIKOB €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM HANPaBICHHOCTH, a TAKXKE IS
MIPaKTUYECKON 0TpabOTKK yueOHOro MaTepuaa no yuyeOHbIM npeameram «Dusukay, «XuMus»,
«buonorus.

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peaausaius 00pa3oBaTeIbHBIX MPOTPaMM
€CTeCTBEHHOHAYYHOH M TEXHOJIOTHYECKOH HATPaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHUH C
TpeOOBaHUSAMHU 3aKOHOIATEILCTBA B chepe 00pa3oBaHus U ¢ yIETOM pekoMmeHaanuii denepaibHOTO
oreparopa y4eOHOro npeamera « Xumus». O0pazoBaTenbHas MporpamMma Mmo3BoJIsieT HHTETPUPOBATh
peann3yeMbie 311eCh MOAX0IbI, CTPYKTYPY U COJCp)KaHUE TIPH OpraHU3aIuy 00ydeHUs] XUMUH B 8—9
KJIaccax, BEICTPOEHHOM Ha 6a3e JIFo00ro U3 JOCTYIMHBIX yd4eOHO-MeToanuecknXx kKoMmruiekcoB (YMK).
Hcnonps3oBanue 000pynoBaHMs IIEHTpa

«Touxka POCTa» MO3BOJIACT CO3/1aTh YCIIOBUA:
e JIJId paCHIMPEHUA COACPKaHUA KOJbHOT'O XUMHUYCCKOT'O 06pa30BaHI/IH;
e JIJIsd IIOBBIIICHUA IMO3HaBaTEJIbHOM aKTUBHOCTHU 06yqafomnxc5{ B CCTGCTBCHHOH&y‘IHOﬁ 06J'IaCTI/I;

e JUIA pa3BUTHA JTUIHOCTHU pe6eHKa B ITpoLecce 06y‘leHI/I$I XHMHHU, €TO0 CHOCO6HOCT€I>1,
(I)OpMI/IpOBaHI/IH " YAOBJICTBOPCHHA COHUAIIBHO 3HAYUMbBIX HUHTCPECOB U HOTpe6HOCTeﬁ;

*1JI1 pa6OTbI C OI[apéHHBIMI/I IIKOJIbHUKAMH, OPraHru3allui UX pa3BUTHA B PA3JIUIHBIX 001acTax
O6paSOBaTCHLHOﬁ, TBOp‘ICCKOfI ACATCIBbHOCTH.

HpI/IMeHHH I_[I/I(prBbIe J'Ia60paT0pI/II/I Ha YpOKax XUMHUH, yHAIIHUECS CMOTYT BBIIIOJITHUTh MHOKECTBO
J'Ia60paTOpHI>IX pa60T H DKCIICPUMCHTOB I10 IIPpOTpaMMe OCHOBHOM IIIKOJIBI.



TOUKA \! POCTA

1.

= HopmarusHnas 6a3a

®enepanbHblii 3aKk0H OT 29 .12 .2012 Ne 273-03 (pex . ot 31 .07 .2020) «O6 o6pa3oBanuu B
Poccuiickoit @enepanuun» (¢ U3M . u jiot ., Bety . B cuity ¢ 01.09.2020) . — URL: http://www
.consultant .ru/document/cons_doc_LAW 140174 (nara o6pamenus: 28 .09 .2020)

[TacniopT HanmonaneHOTO TIpOekTa «O0pazoBanue» (yrB. npesuauymoM Cosera ripu [Ipesuaente
P® no crparernueckoMy pa3BUTHIO M HaLlMOHAJIBHBIM IIPOEKTaM, IPOTOKOJ OT 24 .12 .2018 Ne
16). - URL: https://login .consultant.ru link?req=doc&base=LAW&n=319308&demo=1 (nata
obpamenus: 10.03.2021)

INocynapcrennas nporpamma Poccuiickoit @enepanuu «Pa3Butie 06pazoBanus» (yrBepxkaeHa
nocta"oBieHueM [IpaButensctBa PO ot 26 .12.2017 Ne 1642 (pen . ot 22 .02 .2021) «O0
YTBEPKJICHHUH TOCyIapcTBEHHOM TporpamMmmbl Poccutickoii @enepanun «Pa3Butue o0pa3oBaHus .
— URL.: http://www .consultant .ru/document/cons_doc_LAW _286474/cf742885e783e08d938
7d7364e34126187ec138f (nara oopamenus: 10 .03 .2021)

[Ipodeccuonanpusiii crannapt «llemaror (megaroruueckasi AESITENBHOCTD B IOIITKOJIBHOM,
HavyaJIbHOM OO0IT[eM, OCHOBHOM 00IIIeM, CpeTHeM 0011eM oOpa3oBaHun), (BOCIIUTATEb,
yuutenb)» (pea. oT 16.06.2019 r.) (Ilpuka3z MunuctepcTBa Tpyaa u cCOnUanbHOM 3amuThl PO ot
18 oxTs16pst 20131 . Ne 544H,c u3MeHEeHUSIMU, BHECEHHBIMU NPHKa30oM MUHHCTEpPCTBA Tpya U
comzamutebl P® ot 25 nexabps 2014 r .

Ne 11151 m ot 5 aBrycra 2016 r . Ne 422H) . — URL: // http:/npodcrannaproenarora.pd

10.

(matao6pamienus: 10 .03 .2021)

[Tpodeccrnonanpubiil crannapT «llegaror JOMOTHUTEIBEHOTO 00Pa30BaHUS JIETEH U B3POCIBIX)
(ITpukaz MunHHCTEpCTBa TpyAa U conmanbHOM 3ammThl PD oT 5 Masg 2018 1. Ne 298H «O06
yTBEpKJIeHUH npodeccuoHanbHoro cranaapra «llemaror 10moIHUTEIBPHOTO 00pa30BaHUs ACTEH U
B3pocisix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-
blok/natsionalnyy-reestr-professionalnykh- standartov/reestr-professionalnykh- standartov/index
.php? ELEMENT _ID=48583 (nara o6pamenus: 10 .03 .2021)

denepanbHbIi rOCYIApCTBEHHBIH 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOTO 00IIEro 00pa3oBaHus
(yrBepka&H mpukazoM MuHHCTEpCcTBa 00pa3oBanus U Hayku P® ot 17 nexadps 2010 r . Ne 1897)
(pem.21.12.2020) . — URL.: https://fgos.ru (mata obpamenus: 10 .03 .2021)

®denepalibHbII rocyAapCTBEHHBINM 00pa30BaTENIbHBIN CTaHIAPT CPETHErO O0IIEero 00pa3oBaHusI
(yrBepkaéH nprkazoM MuHHCTepcTBa 00pa3oBanus U Hayku P® ot 17 mas 2012 r. Ne 413)
(pen.11 .12 .2020) . — URL.: https://fgos.ru (nara o6pamenus: 10 .03 .2021)

MeTtoanueckre peKOMEHIAIMH 10 CO3/IaHUI0 U (PYHKIIHOHUPOBAHMIO JIETCKUX TEXHOAPKOB
«KBanToprym» Ha 6ase 0011e00pa3oBaTEILHBIX OpraHu3alyil (YTBEPKICHbI PACIIOPSIKEHHEM
Munucrepersa npocserienus PO ot 12 susaps 2021 r. Ne P-4) . —URL.: http://www .consultant
.ru/document/cons_doc_LAW 374695 (nara obpamienus: 10 .03 .2021)

Metoanyeckre peKOMEHAAUH 110 CO3aHNI0 U (PYHKIIMOHUPOBAHUIO IEHTPOB LU(PPOBOTO
oOpazoBanus «IT-ky0» (yTBepKaeHbl pacniopsbkeHneM MuHuctepcTBa npocserienust PO or 12
stuBapst 2021 r . Ne P-5) - URL.: http://www .consultant.ru/ document/cons_doc_LAW_ 374572

(mata obpamenus: 10 .03 .2021)

Metoauyeckre peKOMEHAALUH 110 CO3JaHHI0 U PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX
OpraHu3aIusIX, PacloI0KEHHBIX B CEIbCKON MECTHOCTH U MaJIbIX rOpoJiaX, IIEHTPOB 00pa30BaHUs
€CTECTBEHHOHAYYHOH M TEXHOJOrHuecKoi HanpasneHHocTel («Touka pocTtay) (YTBepkKIeHbI

pacnopsbkeHrneM MunuctepcerBa npocsemienus Poceuiickoit @enepanuu ot 12 suBaps 2021 . Ne
P-6) . — URL: http://www.consultant.ru/docyiment/cons_doc_ LAW_374694/ (10 .03 .2021)
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Onucanue MecTa yueOHOI0 MpeaMeTa, Kypea 8 kiacca

®enepanbHbIi 0a3UCHBIN y4eOHBIH T1aH 11 00pa30BaTEIbHBIX YUPEKIACHUH 0TBOIUT 70 YyacoB st

00s13aTeNTLHOTO M3YYCHHSI XUMUH B 8 KIlacce U3 pacuera 2 4aca B HeJento (35 ydeOHBIX He/Ielb), B TOM
quclie ISl NPOBEIEHUS KOHTPOJIbHBIX PadOT — 5 4YacoB, MIPAKTUYECKUX pabOT — 5 yacos.

CortacHO yueOHOMY TUIaHY Ha U3ydeHUE XUMUU B 8 Kitacce oTBoauTCs 70 yacoB u3 pacyera 2
4 B Hejento. Pabouas nporpamMma paccuntana Ha 68 4acos, (2 yaca BbIIAAAIOT HA IPa3AHUYHbIE THU —
8 Mapta u | Mas1, HO3TOMY: Ha U3yUYEHHE TAaHHOU TeMbl « TUIIBI XMMMUYECKUX peaKluil Ha IpuMepe
CBOMCTB BOJIbL.», OTBOJAUTCS | yac, BMECTO 2 4acOB U3y4EHUS], B TOMUUCIIE, KOHTPOJIbHBIX padboT — 5
4acoB, IPAKTUYECKUX paboT — 7 4acoB.

Y4eOHuk:

I'a6puensn O.C. Xumus 8 kiaacc: yued. 1iis o0meodopasoBarebHbIX opranusanuii/O.C.
I'a6puenssn— M.: [Ipoda, 2016. — 287 c.

9 KJIACC

®denepanbHblil 0a3UCHBIA yueOHBIN IJIaH JUId 00pa30BaTEIbHBIX YUPEXKACHUNH OTBOIUT 68 yacoB
JUTsl 00s13aTEIBHOTO M3YUYEHUsI XUMUU U3 pacdeTa 2 yaca B Heaenmto (34 ydeOHBIX HENelb), B TOM YHCIIe
JUI TIPOBEJIEHUS KOHTPOJIBHBIX pabOT —5 4YacoB, MPaKTUYECKUX padOT — 7 4acoB.

CornacHo yuebHOMy turany MBOY COII Ne 78 m. I'mrant Ha m3ydeHue xumMum B 9 Kiacce
oTBoAUTCS 68 wacoB M3 pacyera 2 4 B Heaemto. PaGodast mporpamMma paccuntana Ha 68 4acoB, B TOM
quclie, KOHTPOJIbHBIX PadOT — 5 4acoB, MPAKTHUECKUX paboT — 7 4acoB.

PaGowas mporpamma amantupoBaHa K ydeOHuUKYy «Xumusi 9 kiaace» O.C. I'adpuensin, WU.T.
OctpoymoBs, C.A. CiaagkoB MockBa «IIpocBemenne» 2019.

KpaTkoe onucanue noaxo10B K CTpyKTypHpOBaHuUio MaTepuanos B obpazoBatenbnoil mporpamme (OI1)
IIPEJCTABIICHbI CIEAYIOIINE Pa3ebl:
1. Meroabl U3ydeHHs BEIECTB U XUMUUECKUX SIBICHUNA. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUHU.

HepBOHaqaanHe XUMHUYCCKUEC ITOHATHA.

PacTtBOpBI.

2
3
4. OCHOBHBIC KJIaCChl HEOPTAaHUYECKUX COCAMHEHHH.
5. Teopus 37IEKTPOJMTUUECKON AUCCOLMAIIHH.

6

XuMu4deckue pEaKIuu.
7. XUMHUYECKHE DJIEMEHTEI (CBOﬁCTBa MCTalJIOB, HEMCTAJJIOB U UX COGHHHCHHﬁ).

B ocHOBY BbIJIeIEHHS TAKHX Pa3/IeiOB 3AJI0KEH XMMUYECKUI SKCIIEPUMEHT, TPAJUIIMOHHAS CUCTEMA
u3zyueHus xumu. OCHOBHOM (hopMoit yueOHOI NeATeNbHOCTH SABISIETCS XUMHUYECKUNA SKCIIEPUMEHT,
MIPOBOJMMBIN B BUE Ta00OPATOPHBIX, TPAKTUUYECKUX padOT U JEeMOHCTpaluid. JeMOHCTpaIMOHHBIH
AKCIEPUMEHT MPOBOJAUTCS B TOM CJIy4ae, €CJIM OH OMACEH ISl BHINOTHEHUS YUATUMUCS HIIA UMEIOLIHICS
mpuOOp MPEICTaBICH B €AUHCTBEHHOM DK3EMILISIPE.

Jnst u3ydeHus npeaMera « XuMHUsD» HA ITane OCHOBHOI0 001ero odopasopanus orpoaurcs 138

yacoB: § knacc - 70 yacos; 9 kiacc —68 vacos. [lanHas oOpa3oBaresbHas IporpaMMa o0ecredrBaeT
YCBOEHHE yJaIIUMHCS BAKHEHIITNX XUMUUECKUX 3aKOHOB, TEOPHIA U MOHATUI; HOpMHUpYET
IIPEJICTABJICHHUE O POJIM XUMHUH B OKPYKAIOIIEM MUPE U KU3HU 4esoBeKa. [Ipu aToM 0CHOBHOE BHUMaHMe
YIESAETCS CYIIHOCTH XUMHUYECKUX PEAKIIUI U METOJaM UX OCYILLECTBICHMS.

O)IHI/IM N3 OCHOBHBIX IIPUHIUIIOB TOCTPOCHUA IPOTPAMMEI ABJIACTCA MPUHIUIT JOCTYITHOCTH.
3KCHepI/IMCHTaJ'IBHBIC JAaHHBIC, MOJITYYCHHBIC YHAlIIUMUCS IIPU BBINIOJIHCHHUU KOJIMYCCTBCHHBIX OIIBITOB,
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MO3BOJIAIOT yHallTUMCA CAMOCTOATCIIBHO ACJIaTh BbIBO/bI, BBISIBJIATH 3dKOHOMCPHOCTH. HOI[XOI[BI,
3aJIOKCHHBIC B COACPIKAHUC TPOrpaMMBI KypcCa, CO31ar0T HCO6XOI[I/IMBIG yciaoBuAa 4k CACTCMHOT'O
YCBOCHUA yHallIUMUCS OCHOB HAYKH, IJIA oOecrieueHust Pa3BHUBAOUICTO U BOCIIUTHIBAIOIIICTO BOSI[GP'ICTBHSI
OGy‘-IGHI/ISI Ha JIMYHOCTD y4allCrocs.

dopmupyemMble 3HAaHHUSI JOJDKHBI CTaTh OCHOBOW CHCTEMBI YOKICHUH IIKOIbHUKA, IICHTPAIBHBIM SIPOM
€ro Hay4HOI'0 MUPOBO33PEHUSI.

Onucanue MarepralbHO-TEXHUUYECKOH 0a3bl ieHTpa «Touka pocTay,
HCII0JIb3yEeMOr0 VISl peau3alui 1 00pa3oBaTe/IbHbIX IPOrPaMM B PaMKaXx NMpenoAaBaHus XUMUH

Hugposasa (komnvromepnasn) navopamopus (LIJI), nporpaMMHO-anmapaTHIA KOMILIEKC, TaTIYMKOBAs
CHUCTEMa — KOMILJIEKT y4eOHOT0o 000py10BaHUS, BKIIOUAIOLIUN U3MEPUTENBbHBIN 0J10K, uHTEpdeiic
KOTOPOTO MO3BOJISIET 00ECIeUnBATh CBSA3b C IEPCOHAIBHBIM KOMIIBIOTEPOM, U HA0OP TaTYUKOB,
PErUCTPUPYIOMIMX 3HAYSHUS! PA3INYHbIX PU3NYECKUX BEIUYMH.

Jlamuuk memnepamypul n1amMuH06blil — IPOCTOW U HAJEKHBIN TaTYUK, TPEAHA3HAYECH IS U3MEPECHUS
TeMIepaTypbl B BOJAHBIX PACTBOPAX U B ra30BbIX cpefax. MimMeer pa3snuuHblii Auana3zoH uaMepenuit ot —40
1o +180 oC. TexHn4yeckne XapaKTePUCTUKN JaTYMKA YKa3aHbl B MHCTPYKITUH TI0 SKCILUTyaTalnuy.

Jamuux memnepamypvt mepmonapuslii NTpeaHa3HAYCH 114 u3MepeHus: temneparyp 10 900 oC.
Hcnonws3yeTcst pu BHITIOJHEHUN PabOT, CBA3AHHBIX C H3MEPEHUEM TeMIIEpaTyp IUIAMEHH, TUIaBJICHUS U
pa3oKeHus BELIECTB.

Jlamuuk onmuyeckoii niomuocmu (Koaopumemp) — npeiHa3HAYEH 7151 U3MEPEHUS ONTHYECKON
IJIOTHOCTH OKpallleHHBIX pacTBOpoB. Mcnomns3yercs npu nzydenuu teM «PactBopby, «CKopocTh
XUMHUYECKUX PEaKIIUii», ONpeIeIeHUN KOHIIEHTPAIMU OKPAIIEHHBIX HOHOB.

Jlamuuk pH nipenHazHayeH JUIsl ©I3MEPEHUs BOJAOPOAHOTO noka3atens (pH) BoAHBIX pacTBOPOB B
Pa3IMYHBIX UCCIETOBAHUSAX 0OBEKTOB OKPYKAIOIIEH CPEJIbI.

Jlamuuk 31eKkmponpoeoornocmu ipeiHa3HAuCH 1711 U3MEPEHUS YIeTbHOM AIEeKTPOIIPOBOIHOCTH
KUAKOCTEH, B TOM YHCIIE M BOJHBIX PACTBOPOB BellecTB. [IpuMensiercs mpu u3y4eHuu Teopuun
ANIEKTPOJIUTUYECKOM TUCCOLIMALINU, XapaKTEPUCTUK BOJHBIX PACTBOPOB

Jlamyuk x10pud-uonoe NCToNb3yeTcs Uil KOJTUYECTBEHHOTO OIPEIeIeHUs COIep KaHNsl HIOHOB XJIOpa B
BOJIHBIX PacTBOpax, MouBe, NPOAYyKTax nuranus. K JaTyuky noaxirodaercss HOHOCEIEKTUBHBIN AJIEKTPO T
(UC3) (pabouwmii >5eKTpo1), OTEHLIHAT KOTOPOTO 3aBUCUT OT KOHIIEHTPAI[UH OMPEIEISIEeMOTr0 HOHA, B
JaHHOM citydae oT KoHueHTpauuu anuoHoB Cl'. [Torennman NCO onpenenstoT OTHOCUTEIBHO AJIEKTPOoIa
CpaBHEHHSI, KaK MPABUJIIO, XJIOPCEPEOPSIHOTO.

Jlamuuk Humpam-uoHo6 NpeIHa3HAYCH JIJIs1 KOJTUYECTBEHHOTO ONPECIICHHS HUTPATOB B Pa3JIMYHBIX
00BEKTaX OKpYXKaIoIIel cpeapbl: BoJAE, OBOIIaX, GPyKTax, KOJIOACHBIX U3IEIHIX U T. 1.

Mukpockon yugposoit ipeHa3HaueH I U3y4eHUs (POPMBI KPUCTAIIIOB U HAOIIOJCHHS 32 POCTOM
KPHUCTAIIJIOB.

Annapam ona npogedenus xumuueckux peaxyuil (AIIXP) npenHasHaueH JUisd NOTYYEeHUs U
JI€MOHCTpAIMK CBOMCTB TOKCHYHBIX ITAPOB U Ta30B. DTH BEILIECTBA MOJIy4aroTCs B KOJI0e-peakTope, U Mpu
HarpeBaHMHU (MK 0e3 HarpeBaHus) ra3000pa3Hble BEIECTBA MPOXOAT Yepe3 MOTJIOTUTENbHbIE EMKOCTH
(HacaJKM) ¢ pacCTBOpPaMHU PEAareHTOB, BCTYMAIOT C HUMU B Peaklnio. MI30bITOK ra3a MoriomaeTcs
KHUJIKUMU ¥ TBEPJBIMU peareHTaMu, a TAK)Ke aKkTUBUPOBAHHBIM YTIIEM. ANIapar 4ale BCero UCIoJb3yroT
JUISL TIOJYYEHUS M IEMOHCTPAIIH CBOICTB XJI0pa, CEpOBOOPOIA.

Hpuﬁop ons Oemoucmpauuu 3asucumocmu CKopocmu xumuuecxuxpeakuuﬁ om pas3jiu4Hblx
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¢haxkmopoe NcroNb3yIOT IPU U3YUEHUH TEMBI:

«CKOpOCTh XUMHYECKOM PeaKkum» 1 TeTIOBOTO 3 peKTa XUMHUECKuX peakuuid. [Ipubop maér
BO3MOKHOCTb SKCIIEPUMEHTAIILHO MCCIIE0BATh BIUSHNAE HA CKOPOCTh XUMUYECKUX PEAKIUN CIEAYIOIINX
(baxTOpOB: MPHUPOIBI PEATHPYIOMINX BEIIECTB, KOHIIEHTPALUU PEarupyronux BeIecTB, IO
rpaHuIlbl paszena Gas3 B reTepOreHHbIX CUCTEMax (IOBEPXHOCTH COMTPUKOCHOBEHUS MEXKTY
pearupyronMMH BEIEeCTBAMHU), TEMIIEpaTyphl, KaTaIu3aTopa, HHrHOuTopa.

ITunemka-0o3amop — npucnocoOiIeHHEe, HCIOIb3YEMOE B JTa00OPATOPUU VI OTMEPHBAHUS
onpeaenéHHOro 00béMa KUAKOCTHU. [IUIeTky BBITYCKalOTCs IEPEMEHHOIO U IOCTOSTHHOTO 00béMa. B
KOMIUIEKTHI 000pYJJOBaHUS JJISI METUIIMHCKHUX KJIACCOB BXOJST YOOHBIE TTUIIETKU- 103aTOPHI
OJTHOKAaHaJIbHBIE, TTO3BOJISIOIINE HACTPOUTH HEOOXOIUMBIN 00BbEM 0TOMPAEMOH KUAKOCTH B TPEX
Pa3IMYHBIX JUANa30HAX.

bana kombunuposannaa npeaHasHaueHa JJis HarpeBa CTEKISIHHBIX U (hapPopoBBIX COCYOB, KOTJa
TpeOyeTcs co31aTh BOKPYT HarpeBaeMoro cOCy/la pABHOMEPHOE TEMIIEPATYpPHOE T0JIE, N30ekKaTh
MCI0JIb30BAHUS OTKPHITOTO MJIAMEHH U pacKallEHHOM anekTpuyeckoil cnimpanu. Kopmyce
KOMOMHHUPOBAHHOW OaHM cliesaH u3 antoMuHus. KuaKocTHast yacTh KOMOMHUPOBAaHHOM OaHU
3aKpBIBAETCS KOJIbI[AMU PA3JIMYHOIO JUAMETPA.

IIpuéop ona nonyuenus 2a306 NCNONb3YETCs VIS TOTyYSHUST HEOOIBIINX KOJIMYECTB Ia30B: BOAOPO/A,
KHCI0po/ia (M3 IepoKCUaa BOJOPO/Ia), YTIEKUCIOro rasa.

PaGouas mporpamma o xumuu it 8—9 Kiiaccos
¢ MCI0JIb30BaHUueM o0opyaoBaHus HeHTpa «Touka pocta»

Ha 6a3e nentpa «Touka pocra» odbecrieunBaeTcs peainsalus 00pa3oBaTeabHbIX IPOrPaMM €CTECTBEHHO-
Hay4YHOU M TEXHOJIOTMUYECKOHN HalpaBiIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMU
3aKOHOJATENhCTBA B cepe 00pazoBaHus U ¢ yUI€TOM pekoMmeHaanuii denepanbHOro oneparopa
yueOHOTro npeamera « XuMUs».

Oo0pazoBarenbHas IporpaMMa T03BOJISIET HHTETPHUPOBATH PEATH3YEMBbIE ITOAXO0IbI, CTPYKTYPY U
coJiepKaHue TIPU OpraHu3aly 00y4YeHHsI XUMHUH B 8—9 Kitaccax, BEICTPOSHHOM Ha 6a3e JIro060oro u3
JTOCTYIHBIX Y4eOHO-METOIu4YeCKuX KoMIIIekcoB (YMK).

Hcnonb3oBanue ob6opynoBanus «Touka poctay npu peanusanuu aanHoit OII mo3Bossietr co3aarhb
YCIIOBUSA:

-JI paCIUPEHUA COACPKKAHUA ITKOJIbHOI'O XUMHUYCCKOT'O 06pa30BaHI/I$I;
=JI IIOBBIILICHU S M03HABAaTEILHON aKTUBHOCTH 06yqa101unxc51 B CCTCCTBCHHOHaquOﬁ O6J'IaCTI/I;

-JI71s1 pa3BUTHS IMYHOCTH peOEHKA B Ipoliecce 00yUeHUs XUMUH, €0 CIOCOOHOCTEH, popMHUpOBaHUS U
yIIOBJIETBOPEHUS COLMATBHO 3HAYMMbBIX HHTEPECOB U IOTPEOHOCTEI;

=1JIA pa6OTbI C OI[apéHHBIMI/I IIKOJIbHUKAMH, OPraHru3allvui UX Ppa3BUTHA B PA3JIUMIHBIX o0macTIx
O6paSOBaTCHLHOﬁ, TBOp‘IeCKOﬁ ACATCIBbHOCTH.

Hopmbl onieHOK 32 Bce BUbI IPOBEPOYHBIX PadoT

«5» — YPOBCHB BBITIOJIHCHU Tpe6OBaHI/II71 SHAYUTECIIbHO BBIIIC YAOBJICTBOPUTCIILHOT'O: OTCYTCTBUC
OI_I_II/I6OK, KakK 110 TCKYIIECMY, TaK U 1O NPECAbLAYIIEMY y‘le6HOMy Marepuaily; HE Oomee OJIHOTO HeJOo4YETa.

«4» — ypoBeHb BBITIOJHEHUSI TPEOOBAHHI BbIIIE YAOBIETBOPUTEIBHOTO: HANWYMe 2—3 OMMO0K WK
4—06 Herou€TOB MO TEKyIIeMy yueOHOMY MaTepHaiy; He OoJiee 2 ommOoK UK 4 He0UYETOB 110
MPOIIECHHOMY MaTepHaiy; UCIOIb30BAHUE HEPALMOHAIBHBIX IPUEMOB PEIICHUs yIeOHO! 3a1a4H.

«3» — JIOCTaTOYHBI MHHUMAJIbHBINA YPOBEHB BBIMOJIHEHHS TPEOOBAHUI, TPEIBSIBIIEMBIX K KOHKPETHOM
pabote: He 6osiee 4—6 ommbok uin 10 HenOYETOB 1O TeKyleMy y4eOHOMY MaTepuany; He 6onee 3—5
OLIMOOK WK He OoJiee 8 HeIOUETOB 0 MPOIICHHOMY Yy4eOHOMY MaTepUay.
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«2» — ypOBEHb BBITIOJHEHUSI TPEOOBAHMUI HUKE YOBIECTBOPUTEIBHOTO: HaIUYKe Oosee 6 OmuboK Wiu
10 HEeoYeTOB 1O TeKyIeMy Marepuay; 6osee 5 ommboK wim OoJiee 8 HETOYESTOB IO MTPOUTCHHOMY
MaTepHainy.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA
YYEBHOI'O ITIPEJIMETA «XUMHSI» B OCHOBHOM IIKOJIE

N3ydeHune xuMuy B OCHOBHOH IIKOJIE HAIIPABJIEHO Ha IOCTUKEHUE 00yJaroIUMHCS
JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS y4EOHOTO IIpeIMETa.

JInyHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE Pe3yabTAThl OCBOCHUS MPOIPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHuUs JOCTHTAIOTCS B XOJI€
o0Oy4eHHsI XUMUU B €IMHCTBE y4eOHOM U BOCITUTATENBHOM JesTeIbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIMLIHOHHBIMU POCCUNCKUMU COLIMOKYIbTYPHBIMH U JyXOBHOHPABCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMU B 0OIIIECTBE MPAaBUIIAMU U HOPMaMH MOBEJIEHUS, U CIIOCOOCTBYIOT MPOIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3ALUHN 00yYarOIUXCS.

JIMYHOCTHBIE PE3yJdbTAaThbl OTpaXaroT C(l)OpMI/IpOBaHHOCTB, B TOM 4YHUCJIC B HaCTH:

1. IHampuomuueckozo éocnumanus

- IEHHOCTHOTO OTHOLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HacCJICan0O, IOHMMAaHHUA 3HAYCHU XUMHYIECKOH HAYKH B )KM3HU COBPEMECHHOT'O 06HICCTB3,
CTIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MHPOPMAIIHEH O TIEPETOBBIX JOCTIKEHHUSIX M OTKPBITHSIX
MHUPOBOH ¥ OTE€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 YCTpONCTBE
MUpa U 00IIeCTBa;

2. TIpascoanckozo éocnumanusn

- IPECTaBIIEHUS O COLMATBHBIX HOPMaxX U MpaBHJIaX MEKJIUYHOCTHBIX OTHOIIICHUHN B
KOJUIEKTHBE, FTOTOBHOCTH K Pa3HOOOPa3HO COBMECTHOM NESTEIbHOCTH MTPH BBIIIOJHEHUU
yueOHBIX, T03HABATENBHBIX 33]1a4, BBHIMOJIHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB, CO3/1aHUU
y4eOHBIX POEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIHY B IIPOIlecce ITOM
y4eOHOM e TeIbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOUX TOBApHUIIEH ¢
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMUS MMOCIIEICTBUI MOCTYIKOB;

3. lIeHHocmu HAYYHO20 NO3HAHUA

- MHUPOBO33PEHUYECKUX MPECTABICHUHN O BEIIECTBE U XUMUYECKOM PeaKkI[ii, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BU THsI HAYKH M COCTABIIAIOIIUX OCHOBY Il MOHUMAHHUSI CYLITHOCTH
Hay4YHOU KapTHUHBI MUpPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOJIBI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM Cpeioi, O POJIM XMMUU B IIO3HAHUU ATHX
3aKOHOMEPHOCTEI;

- IIO3HABATCIIbHBIX MOTUBOB, HAIIPABJICHHBIX HA INOJIYYCHHUEC HOBBIX 3HAHUH 110 XHUMMHU,
H606XOI[I/IMHX JUIA 00BACHEHHS Ha6J'IIO,Z[aeMBIX IMponecCoB 1 HBHCHHﬁ;

- I0O3HABaTEIbHON M MHPOPMAIIMOHHOM KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOATEILHON PabOTHI €
y4eOHBIMU TEKCTAMU, CIIPABOYHON TUTEPATypPO, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;

- HHTCPECA K o6yqumo " IIO3HAHUIO, J'IIO603HaTeJ'IBHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH, K OCO3HAHHOMY BBI60py HAITPpaBJICHHOCTHU
" YPOBHHA O6yLIeHI/I$I B ,ZLaJ'ILHefIHIeM;

4. @opmuposanusn Kyibmypsl 300p08bs

- OCO3HAaHUA HCHHOCTH KU3HHU, OTBCTCTBCHHOI'O OTHOIICHUA K CBOEMY 310POBbIO, YCTAHOBKH Ha
3,[[0p0BLIfI o6pa3 KHU3HHU, OCO3HAHUA MOCIEACTBUH U HCIIPUATHA BPCAHBIX ITPHUBBIYCK
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(ymoTpeOiieHust anKoroJis, HAPKOTUKOB, KypeHHs ), HEOOXOIUMOCTH COOTIOCHHUSI PABUIT
0€30MMacHOCTH NP OOpaICHIH ¢ XHMMUYSCKIMU BEIIECTBAMU B OBITY H pPEAIbHOM JKU3HH,

5.Tpyooeozo éocnumanusn

- KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHO-MCCIIeI0BATEIBCKOM,
TBOPYECKOH M JPYruX BUAAX NESITEIBHOCTH; HHTEpECa K MPAKTUYECKOMY U3YUSHHIO Mpodeccuii u
TpyJa PasjIM4HOro pojaad, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUMU 110 XUMHUH,
OCO3HAHHOTO BbIOOpA MHANMBHIyaIbHON TPACKTOPUH MPOI0JKEHUS 00pa30BaHus C yuETOM
JUYHOCTHBIX HUHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

6. IKkonozuueckozo eocnumanusn

- 9KOJIOTHYECKH IIeJIECO00PA3HOTO OTHOIICHUS K IPUPOJIC KaK HCTOYHUKY JKU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBAHUS, IOHUMAaHUS IIEHHOCTH 3JI0POBOTO M OE301MacHOTO 00pa3a KU3HH,
OTBCTCTBCHHOT'O OTHOIIICHUS K CO6CTB€HHOMy (1)1/131/1qec1<0My 158 HCI/IXI/I‘ICCKOMY BI[OI)OBI)IO,
OCO3HAHUS IEHHOCTHU COOJIO/ICHUS MPaBUJl OE30TIaCHOTO TIOBEICHUSI P pabOTe C BEIIECTBAMH, a
TaK)K€ B CUTyallUsIX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIOCH;

- CIIOCOOHOCTH MPUMEHSTH 3HAHMSI, [T0JIydaeMble ITPU U3YYEHUH XUMUH, JUIsl pelIeHus 3a1a4,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJTHON CPEIOH, OBBIIICHUS YPOBHS IKOJOTMYECKOU KYIbTYpHI,
OCO3HAaHUS TTI00aJIBFHOTO XapaKkTepa dKOJOTHYECKUX Mpo0sieM U MyTel X pelieHus IOCPeICTBOM
METOJIOB XHMHH;

- DKOJIOTMYECKOTO MBIILJICHHS, yMEHUSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COIMAJIbHON MPAKTHUKE.

MeTanpeaMeTHbIe pe3yabTaThl

B cocTaBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYUMBIE U1 (GOPMHUPOBAHUS
MHPOBO33pEHHUs 00IIIeHAYYHbIE TIOHATHUSA (3aKOH, TEOPHS, IPUHIIMIL, THUIIOTe3a, PaKT, cucTeMa, MpoIiecc,
SKCIEPUMEHT U Jp.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX YU€OHBIX IPeIMETaX U MO3BOJISIOT
Ha OCHOBE 3HAHUH U3 3TUX NMPEAMETOB (GOPMHUPOBATH MPEICTABICHHE O LIEIOCTHOI Hay4YHOU KapTHUHE
MHpa, U YHUBEpCallbHbIE yueOHble IeHCTBUS (TI03HaBaTeIbHbIe, KOMMYHUKATUBHBIE, PETyJIATUBHEIC),
KOTOpbIe 06ecreunBaioT (OpMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U
OCYILIECTBIICHUIO Y4EOHOU JesITENbHOCTH.

MeTaHpeI[MeTHHe PE3YyIbTAaTbl OCBOCHUSA 06p330BaTeHBHOﬁ IMpOorpaMMBI 110 XUMHUH OTPAXKAIOT
OBJIAICHUC YHUBCPCAJIBbHBIMHU II03HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHCJIC:

Bazoevimu nocuueckumu oeiicmeuamu

1. YMCHHUEM HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUS ITPU OCBOCHUH 3HAHWM: PaCKpPbLIBATh
CMBICJI XUMHYECKUX TTOHSITHI (BBI,Z[GJ'IHTL HX XapaKTCPHBIC [TPU3HAKU, YCTAHABJIINBATH
B3aMMOCBA3b C ApYIrUMU HOHHTI/IHMI/I), HCIIOJIBb30BAaTh IIOHATHA IJIA 00BICHEHHUS OTACIBbHBIX
q)aKTOB n HBHCHHﬁ; BBI6I/IpaTB OCHOBAHHUA U KPUTCPHUH JIA KJ'IaCCI/I(bI/IKaI_[I/II/I XHUMHYCCKHX BCIICCTB
U XUMHWYCCKHUX peaKHHﬁ; YCTAaHABJIMBATb NPUYINHHOCJICACTBCHHDBIC CBA3U MCKAY 00BEeKTaMU
HU3YUCHUS; CTPOUTD JIOTUUCCKUEC PACCYKACHUS (I/IH,HYKTI/IBHLIG, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I);
AC€JIaTh BBIBOABI M 3aKJIFOUYCHU A,

2. YMCHHEM IIPUMCHATDH B IIPOUECCE MO3HAHNA CUMBOJIMYCCKUC (3H3.KOBBIC) MOJCIIN, UCIIOJIb3YEMbIC
B XUMUWU, Hp606pa30BBIBaTB IMAPOKO NPUMCHACMBIC B XUMHUHW MOJCJIBHBIC ITPEACTABJICHUS —
XHUMHUYECKUM 3HAK (CI/IMBOJ'I BHGMCHTa), XUMHUYCCKasa (bopMyna " YpaBHCHHUC XHMHUYECKOH peakuuun
— IIpH pCHICHUH y‘IC6HOH03HaBaTeJ'IBHBIX 3aaay, C y‘{éTOM OTHUX MOJCIBHBIX HpeI[CTaBJ'IeHI/Iﬁ
BBIABJIATH U XapaKTECPU30BaATh CYHICCTBCHHLIC IPU3HAKU U3YYACMBbIX 00BEKTOB — XUMHYECCKHUX
BCIICCTB U XUMHUYCCKUX peaKI.IPIfI;



bazoevimu uccneoosamenvckumu oelicmeuamu

1.

YMCHHEM HCIIOJIb30BaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUS, @ TAKKC B
Ka4y€CTBC€ OCHOBBI AJIA q)OpMI/IpOBaHI/ISI THUIIOTE3ELI 110 MPOBCPKE NPABUIILHOCTU BBICKA3BIBACMBIX
CYKIECHUMU;

nproOpeTeHre ONBITA 10 IJIAHUPOBAHUIO, OPTaHU3AUN M TPOBEACHUIO YICHUYECKUX
SKCIEPUMEHTOB: YMEHUE HAO0aTh 3a X0 JIOM IIPOLECCA, CAMOCTOSTENILHO IPOTHO3UPOBATH €TI0
pe3yabTat, GopMyINpOBaTH 0OOOIIEHHS U BBIBOBI IO PE3yIbTaTaM IMPOBEIEHHOTO OTBITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIEIaHHON paboTe;

Pabomoii ¢ ungpopmayueii

1.

2.

3.

YMEHHUEM BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH (POPMAIHIO PA3IHMUHBIX BUJOB U
(dopM mpeAcTaBICHUS, TTOIY4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHOTOIYJISIpHAS JINTEpaTypa
XMMMUYECKOTO COJIep’KaHus, CIIpaBOYHbIe ocoOus, pecypcsl HTepHETA);

YMEHHEM MPUMEHSATH Pa3JInYHbIE METObI U 3aIIPOCHI IIPH 110 UCKE U 0TOOpE MH(POPMaLUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOAUMBIX IS BBIIIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 33124
OTPEeeNIEHHOTO TUIIA; TPUOOPETEHNE ONbITA B 00JIACTH UCIOJIB30BAHUSI HH(DOPMAIIMOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIBTYPO aKTUBHOIO UCIIOJIb30BAHMS PA3JINYHBIX
ITONMCKOBBIX CHCTEM;

YMEHHEM HCII0JIb30BaTh U aHAIM3UPOBATh B Mpoliecce y4eOHON U HCCe0BaTeNbCKOM
ACATCIIBbHOCTHN I/IH(l)OpMaIII/IIO O BJIMAHUHW TPOMBINIJICHHOCTH, CCJIBCKOTO XO3SIUCTBA U TpaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH MPUPOTHON CPEbI;

Yuueepcaﬂbubtmu KOMMYHUKAMUBHbIMU oeiicmeuamu

1.

YMEHHUEM 33/1aBaTh BOMIPOCHI (B XOJ€ IHUAJIOTa U/WIM TUCKYCCHUU) TIO CYIIECTBY O0CYKIaeMO
TeMBI, (OPMYITHPOBATH CBOM MPEIUIOKEHUSI OTHOCHTEIHHO BBHITIOTHEHHUS TPEATIOKECHHOH 3a/1a9H;

MpHOOPETEHUE OTBITA MPE3CHTALUH PE3YIHTATOB BHITIOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO
MPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEpCTHUKAMU TMO3HABATEIbHOMN U UCCIIEI0BATEIbCKON
NEeSITeNIbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U
COTJIaCOBaHUS MO3UIHI (00CYXKIeHHS, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI» U JIp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeusamu

1.

2.

YMCHHUEM CaMOCTOATEIIbHO ONPEACIIATE HEIN ACATCIbHOCTH, INIaHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH HCO6XO,I[I/IMOCTI/I KOPPCKTHUPOBATL CBOKO ACATCIIbHOCTD, BBI6I/IpaTB
HauoOojee 9(1)(1)6KTI/IBHLI€ CII0COOBI peUICHUsA y‘le6HBIX H IIO3HABATCJIbHBIX 3a1a4, KOPPCKTUPOBATH
Hpe,[[J'IO)KeHHHﬁ AJITroOpuTM HeﬁCTBHﬁ IIPpH BBITIOJTHCHUHA Sa,I[aHI/Iﬁ C y‘léTOM MOJIYYCHUA HOBBIX
3HaHUK 00 HU3y4aCMbIX 00BEKTaxX — BCHICCTBAX U PCAKIUAX,

YMCHHEM UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, MTPEAJIaracMbI€ B YCIIOBUU 38.,[[8.HPII>’I.

IIpeameTHbIe pe3yabTaThl

B cocraBe npeMeTHBIX pe3ysIbTaTOB 110 OCBOEHHUIO 00513aTENILHOIO COJIEP)KAaHNUs, YCTAHOBICHHOTO
JAHHOM MpUMepHOIl pabouell MporpaMMoi, BBIJEISIOT: OCBOCHHBIE 00YYaIOLUIMMHKCS HaydHbIe 3HAHNUA,
YMEHHUS U CIIOCOObI JIeHCTBUH, crieruduueckue Ui npeaMeT Hoi 001acTi « XUMHUs», BUABI
JeATeIbHOCTH 0 TOJIY4YE€HHIO HOBOTO 3HAaHUS, €r0 HHTepIpeTaliy, NIpeoOdpa3oBaHUIO U MPUMEHEHUIO B
Pa3IUYHBIX YYEOHBIX M HOBBIX CUTYyaIUSX.

[IpenmeTHbIe pe3ysbTaThl IPEACTABICHBI 110 TOJIaM 00YUeHHs U OTPaXkatoT CPOPMHUPOBAHHOCTH Y
o0yJaromuxcs CIeAYIOMNX YMEHHH:
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1.

10.

11.

PAcKpvleams CMbICH OCHOBHBIX XUMHUYECKUX MTOHITHI: aTOM, MOJIEKYJIA, XUMHYECKUN 3JIEMEHT,
MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH, BAJIEHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast A0JIA
XUMHUYECKOTO 3JIEMEHTA, MOJIAPHBIN 00bEM, OKCHJI, KMCJIOTA, OCHOBAHUE, COJIb,
AIIEKTPOOTPHUIIATEIHHOCTb, CTETIEHh OKUCIICHUS, XUMUYECKask PeaKLus, TETIIOBOH S PeKT
peakiuu, Kiaccuukamys peakinii, XAMA4YecKas CBs3b, PACTBOP, MacCOBast JIOJISI BEIIECTBA B
pacTBOpE;

UNLTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM . 11 . 1) M IpUMEHSATh 3TU
IIOHATHS IIPY ONIMCAHUU BEUIECTB U UX IIPEBPALCHUN;

UCNONb306aMb XUMUUYECKYIO CUMBOJIUKY JJIS1 COCTABJIEHUS (JOPMYJI BEILECTB M ypaBHEHUN
XUMUYECKUX PEAKIUH;

onpedensimsb BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX; CTENIEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUAX; IPUHAIJIEKHOCTD BEIIECTB K ONpEeACIEHHOMY KJIacCy
COeIMHEHUH 1o popMyinaM; BUJ XMMHUECKOHN CBS3U (KOBAJIEHTHAS U HOHHASI) B HEOPTaHUYECKUX
COCIMHECHUSX;

packpvieams cmbica ieproamdeckoro 3akoHa /1. M. MenneneeBa: 1eMOHCTPUPOBATH IIOHUMAaHUE
HepHOHquCKOﬁ 3aBUCUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB OT UX ITOJIOKEHUS B
MEPUOINIECKOI CHCTEME; 3aKOHOB COXPaHEHHSI MAaCChI BEIIECTB, OCTOSTHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTAJIPO; ONUCHIBAMb U XAPAKMEPU306amsb TAOTHIHYIO POpMY
HepHOHquCKOﬁ CUCTEMbI XUMHUYCCKUX 3JICMCHTOB: pa3jindyaThb IOHATHA «TJIaBHA MOATPYIIIa (A-
rpynmna)» u «nodounas noarpynna (b rpymnma)y, manbeie u 60bIITHE

MIEPUOJIBI; COOMHOCUMb 0003HAYCHHUSI, KOTOPBIe UMEIOTCs B Tabmuie «llepuomudeckas cucrema
XuUMUYeckux 31emeHToB /1. . MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XHUMUYECKHX JIEMEHTOB (COCTaB | 3apsi siapa, 00IIee YICII0 IEKTPOHOB U paclpeieiiCHue X 110
AIIEKTPOHHBIM CJIOSIM);

K1accuguyuposams XUMHUUECKHE JIEMEHTHI; HEOpPraHMYeCKHUEe BELIECTBA; XUMUYECKHE peaKuu
(M0 YKCITy M COCTaBY Y4acCTBYIOUIUX B PEAKI[UU BEIIECTB, M0 TEIJIOBOMY 3P EKTY);

Xapaxmepuzo8amuv (ONUCbI8amMsb) OOITHE XUMHYECKIE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOTBEPIK/1ast ONTMCAHNE TIPUME PaMU MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHYECKHX
pEeaKIuii;

npocHo3Upoeantb CBOMCTBA BC€IIECTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa, BO3MOXKXHOCTHU
INPOTCKAaHUA XUMHUUYCCKUX IIPC BpaH_[eHI/Iﬁ B pa3/IMYHbIX YCIIOBHUAX;

6bl4UCiAMb OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BEIIECCTB, MAaCCOBYHO 1OJIIO
XHUMHNYCCKOI'O 3JICEMCHTA I10 (1)0pMy.He COCANHCHUA; MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC; IIPOBO
AUTb paC‘IéTH IO YpaBHCHHIO XUMHYECKOU pE€aKuum;

npumersims OCHOBHBIC OTIEPALIMU MBICIUTEILHON IESTEIbHOCTH — aHaIM3 U CHHTE3, CPAaBHCHHE,
0000111eHIEe, CUCTEMATH3AIHIO, KIacCU(PUKAIIHIO, BHISBICHUE MPUIMHHOCIEICTBEHHBIX CBSI3eH —
JUTS U3YYEeHHSI CBOMCTB BEUIECTB U XMMHUECKUX PEAKIIHii; €CTEeCTBEHHOHAYUYHbIE METO/IbI
MOo3HaHUsI — HaOII0ZeHNEe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (peallbHbINH U
MBICIIEHHBIH );

ciedosams MpaBUIIaM IOJIb30BaHUSI XUMUYECKOH MOCY10# U 1abopaTopHbIM 000pyJOBaHUEM, A
TaKKe MpaBUiIaM 00palleHHs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKLUSAMU 1O BBITIOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB
(BoJOpOJa ¥ KUCIIOPO/1a), IPUTOTOBIEHHIO PACTBOPOB C ONPEIEIEHHON MacCCOBOM A0eH
PacTBOPEHHOTO BEILIECTBA; TUIAHUPOBATH U MPOBOJANUTH XUMHUUYECKUE IKCIIEPUMEHTHI 110
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pacro3HaBaHUIO PACTBOPOB MIEJIOUEH M KUCIIOT ¢ IOMOIIBIO0 HHIUKATOPOB (JIAKMYC,
(denondranenH, METUIOPAHK U JIp.).

9 KJIACC

1.

10.

PACKpbl6ams CMbIC1 OCHOBHBIX XMMUYECKUX MOHITHI: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPHUIIATETHLHOCTD, CTETICHb OKHCIICHUSI, XAMUYECKasl PEaKIIUsl, XHMUUYECKasl CBSI3b,
TEIUTOBOH 3PPEKT peakiuu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP; AIMEKTPOJIUTHI, HEAICKTPOJIUTHI,
AIEKTPOJIUTUYECKAS TUCCOLUALINS, PEAKIIMM HIOHHOTO 0OMEHa, 00paTUMble U HEOOpaTUMbIE
peaKkify, OKUCIUTEIIEHOBOCCTAHOBUTEIHHBIC PEAKIIMH, OKUCINUTEh, BOCCTAHOBUTEIb, OKUCIICHUE
Y BOCCTAHOBJICHUE, AJIOTPOTIHs, aM(POTEPHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAS, HOHHAS,
METaJUTMYeCcKas ), KpUCTAIUTMYECKas peléTKa, KOppo3usi METaJUIOB, CIIaBbl, CKOPOCTh
XMMHMUYECKOHN peakluu, IpeaenbHo gonyctuMmas kol nentpauus (IIJ1K);

ULTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUHN (CM. 11.1) ¥ IPUMEHSTH 3TU
MIOHSATHS IIPY ONIMCAHUU BEUIECTB U UX IPEBPALICHUN;

UCNONb306amMb XUMUUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJIECHUs ()OPMYII BEIIECTB U yPABHEHUI
XUMUYECKUX PEAKIUH;

onpedensimsb BaJEHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKHX JIEMEHTOB B COETMHEHUSIX
Pa3INYHOTO COCTAaBa; MPUHAIEKHOCTh BELIECTB K ONIPENEIEHHOMY KJIACCY COEIMHEHMI 110
(dbopmynam; BUJ XUMUYECKON CBS3U (KOBaJICHTHAsI, MOHHAs, METAJUIMUECKasi) B HEOPraHUYECKUX
COEJIMHEHUSX; 3aps]] MOHA TI0 XMMHUYECKOI (opMyIie; XapaKTep Cpelibl B BOJHBIX pacTBOPax
HEOPraHWYECKNX COCANHEHUH, THUI KPUCTAINIMYECKON PEIIETKH KOHKPETHOTIO BEIIIECTBA;

packpvieams cmbica iepruoamdeckoro 3akoHa /1. M. MenneneeBa 1 IeMOHCTPUPOBATH €TI0
MMOHUMaHUE: ONUCLIBAMb U XAPAKMEPU3068amb TAOTNUHYI0 (HOPMY NEPUOANIECKON CHCTEMBI
XUMUYECKHX JIEMEHTOB: pa3inyarh MOHATHS «TJaBHas moArpymnmna (Arpymnmna)» u «modoYHast
noarpynma (bpynmna)y, Manbie 1 60bIIHE IEPUOIBI; COOMHOCUMb 0003HAYCHHS, KOTOPBIC
HUMEIOTCS B IEPUOINIECKOM TaOHUIIE, C YUCIIOBBIMHU XapaKTEPUCTHKAMH CTPOSHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi siapa, 00IIee YHCII0 IEKTPOHOB U paclpeieiiCHue X 110
AJIEKTPOHHBIM CIIOSIM); 0OBsCHSMb OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB 3JICMEHTOB U
WX COCTMHCHUH B MpeJieiax MajbIX IEPUOJIOB H TJIABHBIX MOATPYII C YYETOM CTPOCHUS MX
aTOMOB;

K1accuguyuposams XUMHUUECKUE JIEMEHTHI; HEOPraHMUECKUEe BEIECTBA; XUMUYECKHE PEaKIIuu
(Mo uMcy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3D (eKTy, 0 U3MEHEHUIO
CTETeHeW OKUCICHUSI XUMHUUECKUX 2JIEMEHTOB);

Xxapaxkmepuzoeams (OnUCbl6ams) OOIINE XUMHUECKHE CBOICTBA BEILIECTB PA3IUYHBIX KJIACCOB,
MOATBEPK/1asi ONMMCAHKE MPUME PaMU MOJIEKYISPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEaKIIHii;

cocmaeiims ypaBHCHUA SHGKTpOHHTquCKOﬁ Jucconuanuu KHucCJIoT, miejJouei u COJ'ICIZ; IIOJIHBIC U
COKpaH_[éHHLIe YpaBHCHHUA peaKI_II/II\/’I HOHHOI'O O6MeHa; YpaBHCHHUA peaKHHfI, MNOATBCPKAAOIITUX
CYIIECTBOBAaHHUC T€HETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB;

packpvieamsb CYIIIHOCTb OKHUCIIMTCIIbHOBOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MOCPEACTBOM COCTABJICHUA
QJICKTPOHHOT'O OaaHca 3TUX peaKHHﬁ;

npocHo3upoeanto CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BOBMOKHOCTHU ITPOTCKAHUA
XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;
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11. éviuucasams OTHOCUTENBHYIO MOJIEKYIIIPHYIO U MOJIAPHYIO MacChl BELLIECTB; MACCOBYIO 0O
XUMHUYECKOT0 3JIEMEHTA 110 (op MyJIe COSTMHEHUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUECKOU peaKIvH;

12. cnedosams nipaBUiIaM MOJIb30BAHMS XUMUYECKOH MOCY10# 1 1ab0paTopHbIM 000pyJOBaHUEM, A
TaKKE TPaBUIaM OOpAIllCHHS C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIIUSMHU IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yriieKuciaoro rasa);

13. nposooums peakumu, MOATBEPKIAIOIINE KAUECTBEHHBIH CO CTaB Pa3IMYHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPH] OPOMUJI, O, KapOoHaT, ocdar, cuaukar, cyibdar,
TUAPOKCUANOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

14. npumenssims OCHOBHBIE OTIEPALIUN MBICIUTEIBHON ACSITEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000111eH1e, CHCTEMATH3ALNIO, BBISIBIIEHUE IPUYMHHOCIEICTBEHHBIX CBSA3EH — JUISl U3yYEHUSI
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIINI; €CTECTBEHHOHAYYHbIE METO/Ibl IO3HAHUS —
Ha0II0IeHNe, U3MEPEHNE, MOJICJIMPOBAHKE, SKCIEPUMEHT (pealbHbI M MBICIICHHBIH).

COHAEPXAHUE YUEBHOI'O NIPEAMETA «XUMU» 110 TOAAM U3YUEHU S 8 KITACC
IlepBoHaya/ibHbIE XUMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poss xuMuM B )KU3HU YelioBeKka. Tena u BemecTBa. @U3ndecKkue CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BenlecTB. [IoHsTHE 0 METOIaX MO3HAHUS B XUMUU. XUMUS B CHCTEME HAYK .
YucTteie BemectBa u cMecH . CriocoObl pa3aesieHus: CMECEH .

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHTHI. CHMBOJIBI XUMUYECKHUX IJIEMEHTOB. [IpOCThIEC U CIIOKHBIE
BEIIECTBA. ATOMHOMOJIEKYJISIPHOE YUCHHUE.

Xumunyeckas popmysa. BaneHTHOCTh aTOMOB XMMHUECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHUTEIbHAsI MOJIEKYJIsIpHas Macca. MaccoBast 1ot
XMUMHUYECKOTO JIEMEHTAa B COCTUHEHUH.

du3nyuecKkue U XUMAYECKHE SBIICHHS. XMMHUYECKas peakius U e€ MpU3HaKu. 3aKOH COXPaHEHHS MacChl
BeniecTB. XUMUYeCKHe ypaBHeHUs1. Kitaccupukanus XUMAYECKUX PEakiuid (COSMHEHUS, Pa3IoKEHHS,
3aMeIeHus ).

XUMUYECKUH KCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCY0M, ¢ MpaBUiiaMu pabOThI B 1TaOOpaTOpuu 1
npuémMamu 0OpalieHus ¢ 1adopaTOpHbIM 000PYI0BaHUEM; U3YUEHUE U ONMCaHUE PU3NYECKUX CBOMCTB
00pa310B HEOPraHUYECKHUX BEIIeCTB; HaOmoieHue pu3nueckux (IJIaBlIeHUe BOCKA, TassHUE JIb/Ia,
pacThpaHue caxapa B CTYIKe, KUTICHHE U KOHACHCAIUs BOAbI) U XMMHUYECKUX (TOpEHUE CBEUH,
MPOKAJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMO/JICHCTBIE MeJla C KUCIOTOMN) sIBJICHUH, HAOII0ACHUE U
OTIMCaHKE MPU3HAKOB MPOTEKAHMS XUMUYECKUX PEaKIHii (pa3ioKeHne caxapa, B3auMOJICHCTBUE CEpPHOIT
KHUCTIOTHI C XJIOpUJIOM Oapusi, pa3ioxenue ruapokcuaa meau (1) mpu narpeBanuu, B3auMoielicTBHE
xeinesa ¢ pactBopoM conn Meau(1l)); uzydenne cnocoOoB paszzieneHus cMeceil (C MOMOIIbI0 MarHUTa,
¢bunbTpOBaHUE, BEIIAPUBAHKE, AUCTUILIALINSA, XpOMAaTo rpadus), poBeIeHNE OYNCTKH MOBAPEHHOMN COJIH;
HaOII0/IEHNE U OMTUCaHKe PE3yIbTAaTOB MPOBEACHHUS OTbBITA, MIUTFOCTPUPYIOIIETO 3aKOH COXpaHEHUS
MaccChl; CO3/ITaHUe MOJIeNiel MOJIeKy (IIapOCTEeP KHEBHIX) .

Bakneiiiue npeacTaBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmecsk razos. Coctas Bo3ayxa. Kucinopox — aneMeHT U npocroe BemecTso. Haxoxnenue
KHCJIOpOJa B IpUpoJie, pu3nyeckre U XMMHUYecKre cBoiicTBa (peakuuu ropenust). Oxcusl. [Ipumenenue
kuciopoaa. CriocoObl MoydeHHs KUCIOpoaa B 1a00paTopuu U MpoMbIieHHOCTH. KpyroBopot
Kucinopozaa B mpupoje. O30H — auIoTponHas MOU(pUKaLUs KUCIOPOa.
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TennoBoit 3¢ pexT XUMHUUECKOH peaknu, TEePMOXUMUYECKHAE YPABHEHUS, K30 U SHIOTEPMUUECKUE
peakiuy. TOIINBO: yroyib U MeTaH. 3arpsA3HEHNE BO3IyXa, YCUIEHUE TapHUKOBOTO Y dekTa,
paspylLIeHUE 030HOBOIO CIIOA .

Bonopon — sneMeHT u nnpoctoe BemecTBo. HaxoxaeHue Bogopoaa B pupoae, pusnueckue u
XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CTIOCO0bI orydeHus. CocTaB KUCIOT U COJIEH .

KonnuectBo Bemecta. Mosb. MounsipHas macca. 3akoH ABorazipo. MossipHblil 00bEM ra3zos. Pacuérsl 1o
XHUMHUYCCKHUM YPABHCHUSAM.

dusnyeckue cBoicTBa BOAbl. Bona kak pactBopurenb. PacTBopel. HackllieHHbIE 1 HEHACHILLICHHBIE
pacTBopsL. Pacmeopumocns seujecms 6 6ode.t MaccoBas oIS BEIIECTBA B pacTBOpe. XUMUIECKHE
cBoiicTBa BoJbl. CocTaB ocHOBaHMM. Posib pacTBOPOB B PUPOAE U B )KU3HU uesnoBeka. KpyroBopot Bobl
B IIpUpo/ie. 3arpsisHEHUE NPUPOAHBIX BOJ. OXpaHa U 0YMCTKA IPUPOJAHBIX BOI.

Knaccudukanus Heoprannueckux coeauHenunid. Oxcuapl. Kinaccudukanus okcuoB: coieodpasyroniue
(ocHOBHBIE, KUCITOTHBIE, aM(OTepHBIE) U Hecosteobpasyromire. HoMeHkmaTypa OKCHI0B (MEXTyHapOTHAasT
U TpuBHaNbHAas). PU3NUYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenue.

OcHoBanus. Knaccugukaius ocHoBaHUM: MIENOUN U HEpACTBOpUMBIE ocHOBaHUA. HoMeHkaTypa
OCHOBaHUH (MEXIyHapoIHas U TpUBHAJbHAs ). PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHU.
[Tosmydenne ocHOBaHUH.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kuciaot (MexIyHapoIHasi U TPUBUATIbHAS).
du3nYECKre U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonyyenue
KHCJTIOT.

Comu. Homenknatypa coneit (MexayHapoHasi U TpuBuaidbHas). DU3ndecKkrne 1 XMMUUECKHE CBOMCTBA
couieif. CriocoOBI MOTYyICHUS COJICH.

I'enetnueckas cBI3b MCKIY KilaCCaMH HCOPraHNMYCCKUX COGI[HH@HI/Iﬁ.

XUMUYECKUH SKCTIEPUMEHT: KaUeCTBEHHOE OIpeIeJIeHHE COAEep KaHUsI KUCIOPOa B BO3/AyXe; MOJTyYeHueE,
coOupaHue, pacrio3HaBaHue U U3ydeHHE CBOWCTB KUCIOPO/1a; HAOII0AeHHE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (moxapa); 03HaKOMJIEHHE ¢ 00pa3aMmu
OKCHJIOB U OTICAaHHE WX CBOWCTB; MOJIydeHUE, COOMpaHue, paclio3HaBaHue U U3yYeHHE CBOWCTB
BOJIOpO/JIa (ropeHue); B3aumo/ieiictBue Bogopoaa ¢ okcugom meau(Il) (Bo3amMoxkHO nCroab30BaHue
BHJIEOMATEPHUANIOB); HAOII0IeHHE 00Pa3L0B BEIIECTB KOJIMUYECTBOM 1 MOJIb; HCClIeZJIOBaHUE OCOOCHHOCTEM
pacTBOpPEHUs BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO; IPUTOTOBIICHHE PACTBOPOB C OMPENCIEHHOI
MaccoBOM JI0JIeil pacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBHE BOIbI C METaJNIaMU (HATPUEM U KaJIbLIUEM )
(BO3MOKHO MCIIOJIb30BAHHUE BUJICOMATEPHAIIOB); ONPE/IEIIEHNE PACTBOPOB KHUCIIOT U I1IEJI0Y€EHl C MOMOUIBIO
WHMKATOPOB; UCCIeOBaHNE 00pa3I[0B HEOPraHUUECKHUX BEIIECTB pa3 JIMUHBIX KIACCOB; HAOIIOICHUE
W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT M LIENOYCH; U3ydeHHUE B3aUMOICHCTBUS OKCH Ja
meau(Il) ¢ pactBopoM cepHO# KUCIOTHI, KUCIOT C METaJUIaMU, PeaKINi HEeUTpaau3aluu; IoJy4eHrue
HEPACTBOPUMBIX OCHOBAHMI, BRITECHEHHE OJTHOTO METajlia APYTUM U3 PAaCTBOPA COJIM; PEIICHUE
SKCIEPUMEHTAJIBbHBIX 3a7au Mo TeMe «BakHel1e Ki1acchl HeOPraHMUYEeCKUX COSTUHEHHI.

Ilepuoauyeckuii 3aK0H 1 NMepHOAMYECKAsi cMcTeMa Xumn4yeckux 3emMenToB [I. U. MenaeneeBa.
Crtpoenne atomoB. XumMu4eckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUM.

HepBLIe IOIIBITKH KJ'IaCCI/I(i)I/IKaI_II/II/I XHUMHUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmnax CXO0IHbIX 2JICMCHTOB
(H_IGJ'IOLIHI)IC " IMECJIOYHO3CMCEIIBHBIC METAJIJIbI, I'AJIOTCHbI, UHCPTHBIC I'a3bI. 3J'IeMeHTBI, KOTOPBIC 06pa3ymT
aM(l)OTepHLIe OKCHUIBI U TUAPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucreMa xumuueckux anemeHToB . . Menneneesa. Buabl
Tabnuiel «llepuoanueckas cuctema xummuaeckux snemeHToB [I. V1. MenneneeBay». [lepuoap! u rpynisl.
DU3NYECKUI CMBICIT TTOPSAAKOBOIO HOMEPA, HOMEPOB IEpU OJ1a U TPYMIIBI AIEMEHTA.
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Crpoenune atomoB. CoctaB aTOMHBIX sep. M3oTombl. DnekTponbl. CTpoeHHEe JIEKTPOHHBIX 000J10YeK
aTOMOB 1epBbIX 20 XMMHUYECKUX 3JIEMEHTOB nepuoauueckoit cuctemsl 1. M. Menneneesa.
XapakTepuCTUKa XUMHUYECKOT'0 3JIEMEHTA 110 €r0 MOJIOKEHUIO B Iiepuoaudeckon cucreme J1. U.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaJryca aTOMOB XMMHUECKHUX 3J1€ MEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIiaM U MepruoaaM. 3HaYeHUE NEPUOTUIECKOTO 3aKOHA U
MEPUOIMYECKON CUCTEMbI XUMHUYECKUX DJIEMEHTOB ISl pa3BUTUS HayKu U nipakTtuku. /1. 1. Menneneen
— Y4EHBIN U IPAKIAHUH .

3JI€KTpOOTpI/IIIaTCJII)HOCTI) XUMHNYCCKHUX DJIICMCHTOB. XI/IMI/I‘-IGCKEUI CB3b (I/IOHHaﬂ, KOBAJICHTHAs HOJ'IHpHaH
" KOBAJICHTHAA HCIIO JI?IpHaﬂ). CTGHGHL OKHCJICHUS. OKI/ICJII/ITGJII)HOBOCCTaHOBI/ITeJH)HI)Ie peaKHI/II/I.
[Iponeccrr okucieHus u BocCTaHOBICHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH KCIIEPUMEHT: U3y4eHHE 00pa3lioB BELUIECTB METAJl JIOB M1 HEMETAJNIOB; B3aUMOJAECHCTBHE
TUAPOKCHU/IA IUHKA C PACTBOPAMM KUCJIOT U IIEJIOYEH; TPOBEACHHUE OIBITOB, HIITIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHOBOCCTAHOBUTENIbHBIX peaklnil (TOpeHne, peakliuy pa3ioKeH!sl, COeIMHEHU).

MexnpeaMeTHbIE CBSI3H

Peanu3zanus MeXnpeaMETHBIX CBA3€H NPU U3y4EeHUN XUMUU B 8 KJIaCCE OCYLIECTBIISIETCA Yepes
HCI0JIb30BAHNE KaK OOLINX €CTECTBEHHOHAYYHBIX OHITUM, TaK U MOHATUH, SIBISIOIINXCS CHCTEMHBIMU
JUISL OTJIEIBHBIX IPEMETOB €CTECTBEHHOHAYYHOTO [IUKJIA.

OO01ue ecTecTBeHHOHAYYHbIE TIOHTHS: HaydyHbIH (DaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTES,
KJ1accu(pUKaus, IepuoAUYHOCTb, HAOIIOeHHE, SKCIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHHUE, MOIETb,
SIBJICHUE.

dusnka: MaTepusi, aTOM, JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII, PAIUOAKTHBHOCTH, MOJIEKYJIA,
ANEKTPUYECKHUH 3apsifl, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NIECKHe
BEJIMYWHBI, €IMHUIIBI U3MEPEHUSI, KOCMOC, TIaHeThl, 3BE3/1bI, CoJTHIIE.

buonorus: poTocuntes, npixanue, ouocdepa.

I'eorpadust: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOMIAeMbI€, TOILIIMBO,
BOJTHBIE PECYPCHI .

9 KJIACC
BemecTtBo 1 XUMHYeCKas peaKuus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumudeckux 3iueMeHToB 1. 1. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHCHUH CBOMCTB XUMHYECKHX JIEMEHTOB MEPBBIX TPEX TEPHO/IOB,
KaJInsl, KQJIBITUS U UX COSAMHEHUN B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B IIEPUOJIMUECKON CHCTEME
U CTpOEHHUEM UX aTOMOB. CTpoeHHE BEIIECTBA: BUJbI XUMUYECKOUM CBSI3U. THUIIBI KpUCTANTUYUECKUX
pPEenETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMUYECCKOW PEIIETKY U BHIa XUMUYCCKOM
CBSI3H.

Knaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEXAyHApOIHAS U TPUBUAIbHAS).
XUMUYECKHE CBOMCTBA BEUIECTB, OTHOCAIINXCS K PA3IMYHBIM KJIACCAM HEOPTaHUYECKUX CO €AUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB.

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHNUYCCKHUX peaKuHﬁ 110 PA3JIMYHBbIM ITPpHU3HAKaAM (HO YHUCIY U COCTABY Y4aCTBYIOIIUX B
pCaKknuu BEUICCTB, 110 TCINIOBOMY 3(1)(1)eKTy, M0 U3MEHEHUIO CTEICHEH OKUCICHUS XUMHUUECKUX
9JICMCHTOB, I10 06paTI/IMOCTI/I, o y4aCTHuro KaTanmaTopa). OK30 U SHAOTCPMUYCCKHUEC PCAKIIHHU,
TCPMOXUMHUYCCKUC YPABHCHUS.

Ilonsatue o CKOpOCTHU XHMHUYECKOH pCaKkIuu. [Tousitue 00 06paTI/IMLIX n HCO6paTI/IMBIX XUMHNUYCCKHUX
pCaKknusx. IIoHsATHE O TOMOT€HHBIX U TCTCPOTCHHLIX PCAKIUAX. Tonamue o xumuueckom

pasHoeecuu. CDaKmopbl, eruAIOwuUe Ha CKopocmb XUMUYECKOU peaxkyuu u noaN0AHCEeHUe XUMUHECKO2O0 PpA6HO
eecusl.
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MexaHu3M OKHUCIUTETHbHOBOCCTAHOBUTENIBHBIX PEAKIU (3JEKTPOHHBINA OaJaHC OKHCIUTEIBHO -
BOCCTAaHOBUTEJIBHON PEAKIINH).

Teopus 31eKTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M IMCCOMALUY BEUIECTB C Pa3IMUHbIMU BUJIAMU XUMUYECKOU CBsI3U. CTENEHb JUCCOLUALINH.
CuiibHbIE U Cl1a0bIe 3JEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. YcioBus NpoTEKaHUs peakuii HOHHOTO 0OMEHA, MOJIHbIE U COKPALEHHBIE
HMOHHbIE ypaBHEHUS peakuuil. CBONCTBa KUCIOT, OCHOBAaHUM U COJIeH B CBETE MPEACTaBICHUI 00
UIEKTPONUTUYECKOH Tucconuannu. KauecTBeHHble peakuu Ha UOHBI . [lonamue o 2udpoauze coneu .

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJICIISIMUA KPUCTAUTUNIECKUX PEIIETOK HEOPraHHUECKIX
BEIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U ajiMasa), CJI0KHbBIX BELECTB (XJIOpHUa HATpus);
MCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peaKkIy OT BO3JACUCTBUS Pa3IMIHBIX (DaKTOPOB;
UCCIIEZIOBAHUE DIIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, IPOLECCA AUCCOLUAINY KUCIIOT, HIeI04ed 1
coJiei (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); PO BEACHUE OMBITOB, MILTIOCTPUPYIOIITUX
MIPU3HAKK IPOTEKAaHUs PEaKIUii HOHHOTO 0OMeHa (00pa3oBaHueE OcajIKa, BblJIJIEHNE Ta3a, 00pa3oBaHue
BOJIbI); OTIBITOB, HJUTFOCTPUPYIOMIMX MMPUMEPBI OKUCITH TETHPHOBOCCTAHOBUTEIFHBIX PEAKIINH (TOpeHue,
PEaKIHy pas3yIoKEHUs, COSTMHEHNS ); PacliO3HABaHWE HEOPTaHMUYECKHIX BEIIECTB C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIINI HA HOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ay .

HemeTtanasl 1 ux COeqUMHECHUA

OOmast xapakTepUCTHKA rajloreHoB. OCOOEHHOCTU CTPOEHUS ATOMOB, XapaKTEpHbIE CTENIEHU OKUCIICHHUS.
Crpoenue u ¢pu3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB — raJIoT€HOB. XMMHUECKHE CBOMCTBA HAa IpUMeEpe
XJI0pa (B3aMMOJICHCTBHE C METaJlIaMH, HEMETaJlJIaMH, Ieno4aMu). XnopoBoaopo. CosHas KUCIIOTa,
XMMHWYECKHE CBOMCTBA, NOJIy4eHUE, IIPUMEHEHHE. JlelcTBHE XJI0pa U XJIOPOBOAOPOJAa HA OPraHu3M
4esloBeKa. BaykHenme XJopuasl U MX HaX0XKACHUE B IPUPOJIE .

O6mras xapakrepuctuka 31eMeHTOB VIATrpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTePHBIC
CTETIeHU OKUCIICHHUSL.

Crtpoenue u pu3HIECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJIa U CEPhl. AJITOTPOITHBIE
MOAU(UKAIIIN KUCIOPOAa U cepbl. XUMUYECKUE CBOWCTBA cepbl. CepoBOAOPOA, CTpOEHHE, PU3NUECKUEe U
XUMHUYEcKre cBOMCTBA. OKCHIBI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIOTa,
¢buznyeckue 1 XMMUYECKHEe CBOMCTBA (001IMe Kak IPeICTaBUTeNs Kilacca KUCIOT U crieupudecKue).
XUMUYECKUE pPeaKlny, JIeKAIIHe B OCHOBE TPOMBIIIJICHHOTO CII0C00a MOJIy4eHUS! CEPHOI KUCIIOTHI.
[Ipumenenne. Conu cepHON KUCIOTHI, KaUeCTBEHHAs peakius Ha cynbdaTtuoH. HaxoxaeHue cepsl u eé
COEIMHEHUH B MpUpPOJie . XUMUUECKOE 3arps3HeHNE OKPYKAIOIIel cpeibl COETUHEHUSIMH CEPBI
(KuCNOTHBIE JOXKAM, 3aTPSI3HEHHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHS

OO61as xapakTepucTuka 3neMeHToB VArpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTETIEHU
OKHCJICHUS.

A30T, pacpocTpaHeHue B pupoe, hpusndeckue 1 XumMuueckue cBoiictsa. KpyroBopoT a3ora B mpupoe
. AMMHUax, ero (pu3NYecCKue U XUMUYECKHE CBOMCTBA, MoTy4YeHrue u npuMeHeHue. Com aMMOHUS, UX
¢buznueckue U XMMUYECKHUe CBOICTBa, MpruMeHeHne. KauecTBeHHas peakiiysi Ha MOHBI aMMOHUS. A30THAas
KHCTIOTa, e€ Moy4YeHue, pusndeckue U XMMHUeCKrue CBOICTBa (001ue Kak MmpeacTaBUTeNs Kiacca
KHUCTIOT U cnerduueckue. Micnonp30BaHue HUTPATOB U COJNIEH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX
ynoopeHuil. XuMuueckoe 3arpsi3HeHNEe OKPYKaoIIel Cpellbl COeAMHEHUAMU a30Ta (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB).

docdop, amnorponHsle MoaupuKanuu gocdopa, puzndeckue U XuMuueckue cBoiicrea. Okcun
docdopa(V) u bochopHas kucnota, pusndeckre U XMMUYECKUE CBOMCTBRA, oNy4deHue. Vcnonbp3oBanue
¢dochaToB B kauecTBe MUHEPAIBHBIX YA00PEHUIA.

Oomas xapakTepuctuka neMeHToB [VArpymmbsl. OCOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTEePHbIE
CTETIEHU OKUCIICHHUS .
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VYraepon, aJuIOTPOIIHBIE MOTU(BHUKAIIMY, PACTIPOCTPaHEHHE B IPUPOJE, (PU3NUECKUE U XUMHUECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B mpupoae. Okcuabl yriiepoa, ux pusndeckue u
XMMUYECKHE CBOMCTBA, JICHCTBHE HA )KHUBBIE OPraHU3MBbI, OJYyYCHNE U IPUMEHEHHE. DKOJIOTUIECKHE
npo0emMsl, cBsI3aHHBIE ¢ OKcuaoM yriepoaa(IV); runoresa riao6anbHOrO NOTEIICHHS KIIUMATa;
NapHUKOBBIN 2P dekT. YrospHas KUCIOTa U €€ CONU, NX (PU3NIECKUE U XUMHUECKHE CBOICTBA,
noJiydeHue 1 npuMenenue. KauectBeHHas peakuus Ha KapOoHATHOHBI. Vcnoap30BaHne KapOOHATOB B
OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHBIEC MOHATHA 00 OPTAHMYECKUX BEIIECTBAX KaK O COSUHEHUAX yriiepoja (MeTaH, 9TaH,
STUJIEH, alleTUJIEH, 3TAaHOJI, INIMLIEPUH, YKCYCHas KUCII0Ta). Mx cocmag u xumuyeckoe

cmpoenue. TloHITHE 0 OMOJIOTUYECKH BaXKHBIX BEIICCTBAX: )KHUPaX, OCIIKax, YrieBOAaX — U UX POJIH B
KU3HU 4enoBeka. MamepuanbHoe eOuHCmeo OpeaHuiecKux U Heop2aHuyecKux coOeOuHeHull.

Kpemnunid, ero pusnyeckre u XuMHUYECKUE CBOMCTBA, IOTydYeHUE U TpuMeHeHne. COeTMHEHUS] KPEMHHUS B
npupoje. O6uue npecrasiaeHus 06 okcuae kpeMuus(IV) u kpemuuesoit kucinore. CUIUKAThI, UX
WCTIOJIb30BaHUE B OBITY, METUITMHE,

MIPOMBIIUIEHHOCTH. Baoichetiuue cmpoumenbHble MAmMepuansl: Kepamukd, Cmekio, yemeHm, Oemo, scei
e300emon. [Ipobremuvl bezonacrHo2o

UCNONIb308AHUSL CIMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHIL.

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3ll0B HEOPraHUYECKUX BEIECTB, CBOWCTB COJITHOM KUCIIOTHI;
MIPOBEJIEHNE KaUeCTBEHHBIX PEAKINI Ha XJIOPUIUOHBI U HAOII0A€HNE PU3HAKOB UX MPOTEKAHUS; OTIBITHI,
oTpaxaromue (GU3nuecKre 1 XMuMUYeCKHe CBOWCTBA TaJIOT€HOB U UX COECAMHEHUH (BO3MOKHO
HCI0JIb30BaHNE BUIEOMATEPHAJIOB); 03HAKOMIJIEHHE C 00pa3liaMy XJIOPHUIOB (TaJOr€HUIOB);
03HaKOMJIEHHE C 00pa3liamMu cepbl U €€ COeIMHEHUSIMH (BO3 MOYKHO HCIOJIb30BAHNE BUIEOMATEPHUAJIOB);
HabJ0IeHNe Mpoliecca 0OYTrIMBaHuUs caxapa MoJ| JeHCTBUEM KOHIIEHTPHUPOBAHHON CEPHOM KUCIIOTHI;
M3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, IPOBEICHUE KAaUeCTBEHHOM peaKIuy Ha
cynb(haTHOH U HAOMIOIEHUE TTpU3HaKa €€ MPOTeKaHuUs; 03HAKOMJICHHE ¢ (PU3MUeCKUMU CBOMCTBAMU
azota, pochopa U X CoeTMHEHHH (BO3MOXKHO MCIIOJIB30BAHKUE BUICOMATEPHUAIIOB), 0Opa3aMu a30THBIX
u pochopHBIX y1oOpeHuii; moaydeHne, CooOnpanne, paclio3HaBaHUE U U3yUCHUE CBOMCTB aMMHAKa;
MIPOBEJICHNE KaUeCTBEHHBIX PEeaKI1il Ha NOH aMMOHUS U GochaTHOH U U3ydeHUe MPU3HAKOB UX
MPOTEKaHUsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJbIO (BO3MOKHO
HCI0JIb30BAHME BUICOMATEPHUAIIOB); U3YUYE€HUE MOJIEel KPUCTAITMYECKUX pemETOK aMasa, rpadura,
¢bymiepeHa; 03HaKOMJIEHHE C MPOLIECCOM aCOPOLUU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTUBOTA34; MOIy4YeHUEe, COOMPaHUE, paclioO3HABaHUE U U3YUYE€HHE CBONCTB YIIIEKHUCIOTO
ras3a; IpoBeJICHHE KaueCTBEHHBIX peaklnii Ha KapOOHAT U CHIIMKATHOHBI U U3y4EHUE MPU3HAKOB HX
MPOTEKAHUS; 03HAKOMJICHHE C TPOAYKIIMEH CHIIMKATHON POMBILUIEHHOCTH;, PEILICHNE
SKCIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «BaxkHelnre HeMeTaIbl U UX COSIUHEHUS.

MeTtajuibl U UX COETMHEHUS

OO11ast XapakTepUCTUKAa XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX IOJIOKEHHUS B
NepruoaAndeckoil cucteme xumndeckux anemeHToB Jl. Y. MenneneeBa u crpoenust aroMmoB. CTpoeHue
MeTaJuI0B. MeTajuinyeckas CBA3b U METAJUINYECKas KpUCTANINYECKas pelEéTka. DIeKTPOXUMUYECKUN
psia HanpsDKeHUH MeTasuioB. PU3HUecKue U XUMUYecKue cBoicTBa MeTaisioB. OO01mue crnocoosl
MOJIy4eHHUs1 MeTaJuIOB. [IoHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CnutaBsl (CTalib, Uyr'yH, JIOPAJTIOMUHUNA, OpOH3a) M UX IPUMEHEHUE B ObITY M IPOMBIIUIEHHOCTH.

[I{esT0uHbBIE METAILIBL: TTOJIOKEHUE B IEPUOANYECKON CUCTEME XUMUYECKUX ieMeHTOB /1. 1.
MeHnzeneeBa; CTpOEHHE UX aTOMOB; HaXOKJIeHUE B mpupoje. Pu3nyeckue 1 XUMUIECKHe CBONCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUIBI HATpUsSI U Kasus. [I[puMeHeHne MIeI0YHbIX METAIJIOB
U UX COCIUHECHUH.

H_[eJ'IOqHO3CMCJ'IBHBIC MeTaJIbl MAarHUM M KaJIbIUN: IIOJIOXKEHUE B HCpHOI[H‘-ICCKOﬁ CHUCTEMEC XUMHUYCCKUX
9JICMCHTOB I[ " MCH,I[CJ'ICCB&; CTPOCHHUC UX AaTOMOB; HAXOKIACHUC B IIPUPOAC. DOU3NYECKUE U
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XMMHMUYECKHE CBOMCTBA MarHus M Kanblys. Baxkneine coeuHenns Kanbuust (OKCUA, THIPOKCH, COJIH).
JXKeEcTkocTh BOBI M CIIOCOOBI €€ yCTpaHEHHUS.

AJNIOMHHMIL: TIOJIOKEHUE B IIEPUOANYECKON CUCTEME XUMUYEeCKUX 31eMeHToB [1. 1. Menneneesa;
CTpPOEHHUE aToMa; HaxOoXJeHHe B pupoae. Pusnueckre 1 XUMUYECKUE CBOMCTBA aTFOMUHMUSL.
AmdoTepHbIe CBOCTBA OKCHU/IA U THAPOKCH]IA ATFOMHHHUS.

Keines3o: nongoxeHue B NEPUOANUECKON cCUCTEME XUMHUYECKUX 3iieMeHTOB . M. Menaeneesa; ctpoenue
aToMa; HaXOXXACHHUC B IIPUPOJC. dusnueckre u XUMHYECKHE CBOMCTBA JKeJIe3a. OKCHI[I:I, TUAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(lll), ux cocras, CBONCTBA U MOJTyYCHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIICHHE C 00pa3aMy METAJUIOB M CIUIABOB, UX (PU3NIECKUMU
CBOMCTBaMU; U3y4EHHE PE3YIbTaTOB KOPPO3UH METAIUIOB (BO3MOKHO HUCIOIb30BAHUE
BUJIEOMATEPHUAJIOB), 0COOEHHOCTEN B3aUMOJECHCTBUS OKCUA KaJIbLIUS U HATPUS C BOJIOH (BO3ZMOXKHO
UCIOJb30BAHUE BUICOMATEPUAIIOB); UCCIIEI0BAaHIE CBOWCTB KECTKOW BOJIbI; IIPOLIECCa TOPEHNUS JKETIe3a B
KHCJIO pojie (BO3MOYKHO HCIOJIb30BAHNUE BUJIEOMATEPUAJIOB); MPU3HAKOB IPOTEKAHUS KaUeCTBEHHBIX
peakiuii Ha MOHBI (MarHus, Kajablus, allOMUHUs, IMHKa, xkene3a(ll) u xxeneza(Ill), menu(11));
Ha0JII0/IEeHNE U ONTMCaHKe MPOLIECCOB OKpPAIIMBAHUS JIAMEHU MOHAMU HATpUsl, Kalus U KaJbLus
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHUAIIOB); UCCIIEI0OBaHUE aM(POTEPHBIX CBOMCTB THPOKCHIA
QIIOMHUHMS ¥ THAPOKCUIA IMHKA; PELIEHUE SKCIIEpUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeline MeTauibl
U UX COEIMHEHUSD .

XuMHS U OKPY/KAKOIIAS CpeAa

HoBsie maTepuaisl 1 TexHOJIOrMU. BemecTBa u Marepraibl B TOBCEHEBHOM )KMU3HU YEJIOBEKA. XUMUS U
310poBke. be3omnacHoe ncnonp30BaHne BENECTB U XUMUYECKUX peakiuii B ObITy. [lepBas mo mMoms mpu
XUMHUYECKUX 0KOTraxX U OTpaBieHUsIX. OCHOBBI IKOJIOTH Y€CKOM IPAaMOTHOCTH. XUMHUUYECKOE 3arpsi3sHEHUE
OKpyXarolen cpepl (peaenbHas nomyctumas Konentparus Bemects — [1/1K). Poss xumun B
PEIIECHUH YKOJIOTHIECKUX MPOOIIEM.

[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB (YTOJb, MIPUPOIHBIN Ta3, HE(MTH), TPOIYKTHI UX TIEPEPAOOTKH, UX
POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH .

XUMHUYECKUH SKCIIEPUMEHT: H3y4eHHEe 00pa3I[0B MaTEePUAIIOB (CTEKIIO, CIUIABBl METAILIOB, TIOJMMEPHEIC
MaTepuabl).

Me:knpeaMeTHbIe CBSI3U

Peamuzanms MCKIIPEAMETHBIX CBsA3eH IIpU U3YYCHUHN XUMHU B 9 knacce OCYHIECTBIIACTCA UCPE3
HCITIOJIb30BaHHE KaK 06H_II/IX €CTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK 1 HOHHTHI;'I, ABJIAIOIIUXCS CHCTEMHBIMH
AJId OTACIIBHBIX MIPEAMETOB €CTCCTBEHHOHAYYHOTI'O LIUKIIA.

O6H_[I/Ie C€CTCCTBCHHOHAYYHBIC ITOHATHUS: Hay‘lHLIfI q)aKT, rumnoTe3a, 3aKOH, TCOpU:A, aHaJIM3, CUHTC3,
KJIaCCI/I(bHKaLIHH, MNEPUOANYIHOCTD, Ha6J'IIOI[CHI/Ie, OKCIICPUMCHT, MOJACIUPOBAHUEC, H3BMCPCHUC, MOICIIb,
SIBJICHHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TCXHOJIOT'UA, MaTCPHAJIbI. duzuka: MaTCpus, aToOM, 3JICKTPOH, ITPOTOH,
HeﬁTpOH, HOH, U30TOII, paAUOAKTHUBHOCTb, MOJICKYJIA, SHGKTpI/I‘IeCKI/Iﬁ 3apsa, IpOBOAHUKMH,
MOJIYIIPOBOAHUKHU, TUIJICKTPHUKH, (I)OTOSJ'ICMCHT, HHIUKaATOp, B€EIECTBO, TCJIO, 06’béM, arperaTHocC
COCTOAHUEC BCIICCTBA, I'a3, paCTBOP, PaCTBOPUMOCTb, KPUCTAJIIIMNYCCKAA pCI_HéTKa, CILJIaBHBI, (1)I/I3I/I‘IGCKI/IG
BCJIIMYNHBI, CAUHUILIBI UBMEPCHUA, KOCMHUYCCKOC ITPOCTPAHCTBO, IJIAHCTHI, 3Bé3I[BI, COJ'IHI_Ie.

buonorus: CI)OTOCI/IHTG?», JABIXaHHC, 6I/IOC(I)epa, 9KOCUCTEMA, MUHCPAJIbHBIC YI[O6peHI/ISI, MHKPOSJICMCHTHI,
MAakKpO3JICMCHTBI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalIbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIIUBO,
BOJHBIE PECYPCBI.
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TemaTn4yeckoe NVIaHNPOBaHUE YPOKOB XMMHH B 8 Ki1acce

(68 uacos, 2 yaca B HeJ1eJII0).

Tema

Koa-Bo
NMPAKTHYECKH
X

KoaunuectBo
qacoB

Koa-Bo
KOHTPOJIbH
BIX

OcHoBHbBIE
HaTpaBJIeHUS
BOCIHMTATEILHOMH
AeATeIbHOCTH

Pazgen 1.
BBEJEHMUE.
INEPBOHAYAJIbHBIE
XUMHNYECKHUE
IMOHATUA

7 4acoB 1

I'paxxnanckoe
BOCIIMTAHUE,
IIaTPUOTUYECKOE
BOCIIMTaHUC

1,2

Paznen 2.

ATOMBI
XUMHNYECKHUX

9JIEMEHTOB

9 yacoB

2,5,6

Pa3pnea 3.
IMPOCTBIE BEHHLIECTBA

7 4acoB

1,2,3,4,5,6

Pa3pnen 4.
COEJIMHEHUSI
XUMHNYECKHX
9JIEMEHTOB

14 4gacos 1

1,2,5,6

Paznen 5.
MU3MEHEHMUSI,
MPOUCXOJAIIUE C
BEILIECTBAMM.

15 4gacos 2

13,4,6

Pa3znean 6.
PACTBOPEHHME.
PACTBOPBLI. PEAKIIUHA
HMOHHOI'O OBMEHA U
OKHUCJIUTEJBHO -
BOCTAHOBUTEJIbHBIE
PEAKIIUMN.

16 ygaca. 1

1,2,3,4,5,6

Bcero uacos

68 gacos 5
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Ka.ﬂeﬂuapﬂo — TEMATUYECKOC IVIAHUPOBaHHE. 8 KJace.

Ne | Ne Ko Jara npoBeaeHus
n/m | Y Coaep:kaHue TeMbl YPOKa JI-
po BO 10 IJIaHY no akry
Ka yac
OB
Ilepsasn uemeepms — 16 uacos. Ilp. p. — 1.
K. p.-1
PA3JIEJI 1. BBEJIEHUE. 7
NEPBOHAYAJIBHBIE XUMNYECKHUE
MNOHATUSA
1 1 | Boauslit uuctpykrax Th. Xumus - yactb 1
€CTEeCTBO3HAHUSI.
2 2 | [Ipenmet xumuu. BemecTsa. 1
3 3 | Ip.p. Ne 1. «IIpaBuia TeXHUKH 0€30MTaCHOCTH 1
pu padboTe B kabuHere XuMuu. [Tpuémbl
oOparieHus ¢ J1abopaTopHBIM 000PYIOBAHUEM).
4 4 | IlpeBpatienust BemecTB. Pojib XUMUU B )KU3HU 1
YeNoBeKa.
5 5 | Kparkuii ouepk uctopuu pa3BUTHS XUMUU. 1
6 6 | [leproaudyeckas cucTeMa XUMHUYECKHX 3JICMCHTOB 1
J.W. MenneneeBa. 3HaKu XUMHUYECKHX
AIIEMEHTOB.
7 7 | Xumnyeckue Gopmynbl. OTHOCUTENbHAS aTOMHAS 1
Y MOJIEKYJISIpHasi Macchl.
PA3JIEJI 2. ATOMBI XUMHUYECKHUX 9
IJIEMEHTOB
8 1 | OcHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. 1
9 2 | W3menenus B cocTaBe siep aTOMOB XUMHUYECKUX 1
31eMeHTOB. M30TOomBL.

10 | 3 | CtpoeHue IEKTPOHHBIX 000JI0YEK ATOMOB. 1
11 | 4 | M3MeHeHHe uncia 3JIeKTPOHOB Ha BHEIITHEM 1
SHEPreTHUYEeCKOM YPOBHE aTOMOB XMMHYECKHUX

AJIEMEHTOB.
12 5 | B3aumMmoeiicTBre aTOMOB 3JIEMEHTOM-HEMETALIIOM 1
MEXTy COOOi.
13 | 6 | KoBanenTHas noJisipHas cBsi3b. MeTamndyeckas 1
CBSI3b
14 7 | O00OIIeHNE U cCUCTEMATH3AIMA 3HAHUHA 110 TEME: 1
«ATOMBI XUMHUYECKHUX 3JIEMEHTOBY
15 | 8 | K. p. Ne 1 no reMe «ATOMBI XUMHUYECKUX 1
AIIEMEHTOBY.
16 | 9 | AHanu3 KOHTPOJIbHOW pabOTHl. YTIpakHEHHs Ha 1
oTpe/ieNieHUue TUIa XUMUYECKOW CBS3H.
Bmopas uemeepms — 15 uacos. K. p. — 1.
PA3/IEJI 3. TIPOCTBIE BEHIECTBA 7
17 | 1 | IlpocTble BemecTBa — METAILIBI. 1
18 | 2 | IIpoctsle BemecTBa — HEMETAJLIBL. 1
19 | 3 | KomuuecTBo BeriecTna. 1
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20 | 4 | Monspuslit 00bEM Ta30B. 3aKOH ABOraipo. 1

21 | 5 | Pemenwue 3aa4 ¢ MCIOIH30BAHUEM ITOHSATHI 1
«KOJTMYECTBO BEIIECTBA», KIIOCTOSTHHAS
ABOTaJIpOY», «MOJIIPHAS MACCa», «MOJISIPHBIN
00BEM ra3oBy.

22 | 6 | ObobuieHHe U cUCTEMAaTH3AIMsI 3HAHUH 110 TEMeE: 1
«IIpocTeie BemecTBay.

23 | 7 | K.p. Ne 2o teme «IIpocThie BemecTBay. 1
PA3JIEJ 4. COEAUHEHUSA XUMHWYECKHUX | 14

JIEMEHTOB

24 | 1 | AHanu3 KOHTPOIBbHOHM paboThl. CTeneHb 1
OKHCJICHUS Y BAJICHTHOCTb.

25 | 2 | Baxuelmmue KjIacchl OMHAPHBIX COCIMHEHUN — 1
OKCHJIBI ¥ JICTYYHE BOJOPOIHBIC COCTUHEHHUS.

26 | 3 | OcHoBaHwms. 1

27 | 4 | Kucnotel. PaboTa Haj MPOEKTOM TIO TeMeE 1
«KuCcmoTel B MpUpOE U TOMay.

28 | 5 | Comm. 1

29 | 6 | ObobueHre 3HAHMI O KITaCCU(BUKAIIH CITOKHBIX 1
HEOPraHMYECKUX BEIIECTB.

30 | 7 | Kpucrajuimueckue penieTKy. 1

31 | 8 | Yuctele BeniecTBa U cMecH. PaboTa Hax mpoektom | 1
«Crioco0bl pa3ieicHus cMecel, MPUMEHSIEMBIC B
OBITY»

Tpemovs uemeepmo — 21 uac. Ilp. p. — 3,
K. p. - 2.

32 9 | MaccoBas 1 00beMHAS 10U KOMIIOHEHTOB CMECH 1
(pactBOpa).

33 | 10 | Pemenue 3amaq mo teme «MaccoBas 1 o0ObeMHas 1
JIOJISL CMECH».

34 | 11 | Pemenue 3ama4 Ha TeMy «MaccoBast 1 00beMHas 1
JI0JIsL pacTBOPA».

35 | 12 | Ip. p. Ne 2. «IIpuroToBieHue pacTBopa caxapa u 1
pacyer ero MaccoBOM /101U B pacTBOpe». Tekymui
UHCTpYKTax. Pemenue 3amay.

36 | 13 | O600ueHre 1 cucTeMaTU3aus 3HaHUHA 110 TEME 1
«CoeuHEeHNs] XUMUYECKHUX 3JIEMEHTOB.

37 | 14 | K. p. Ne 3 «CoenuHeHNsT XUMHUYECKUX 1
JIIEMEHTOBY.

PA3JIEJI 5. UBMEHEHUS, 15
MNPOUCXOJALIUE C BEHLIECTBAMMN.

38 | 1 | AHaim3 KOHTPOJILHOH paboThl. DU3HUECKHE 1
SIBJICHUS B XUMHH.

39 | 2 | Hp. p. Ne 3. «<HabmroneHus 3a U3MEHEHUSMH, 1
MIPOUCXOJAIIME C TOPSAILLEH cBeYOi». TeKymuit
WHCTPYKTaX.

40 | 3 | XuMHUECKHE PEaKIHH. 1

41 4 | Op. p. Ne 4. «[Ipu3Haku XUMHUYECKUX PEAKITUI. 1

Texymuit HHCTpyKTaXx. Pelrenne XuMu4eckux
YpaBHEHUM.
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42 | 5 | XuMHYECKUE YpaBHEHHUS. 1
43 | 6 | CocraBneHHe ypaBHEHUH XUMHUECKUX PEAKIUil. 1
44 | 7 | Pac4eTbl 10 XUMHUYECKUM ypaBHEHUSIM. 1
45 | 8 | Peakuuu pa3inoxKeHHS. 1
46 | 9 | Peakuuu coenuHeHUsI. 1
47 | 10 | Peakuuu 3amenieHus. 1
48 | 11 | Peakuuu oOMeHa. 1
49 | 12 | Tunsl XUMHYECKHX PEaKIMii Ha IPUMepe CBOICTB 1
BOJIBL.
50 | 13 | O6o6meHne u cucTeMaTH3alus 3HaHUH 110 TeMe 1
«I3MeHeHMSI, TPOUCXOIAIIHE C BEIICCTBAMID)
51 | 14 | K. p. Ne 4 no Teme «/I3MeHeHMsI, POUCKOIATITIE 1
C BEIIIECTBAMM.
52 | 15 | AHanu3 KOHTPOJIBHOU paboThl. Pemmenne 1
XUMHYECKUX YPAaBHCHHM.
Yemeepmasn uemeepmos — 16 uacoes. Ilp. p. — 1,
K.p. -1
PA3JIEJI 6. PACTBOPEHUE. PACTBOPBI.
PEAKIIUX UOHHOI'O OBMEHA U 16
OKUCJIUTEJBHO -
BOCTAHOBUTEJ/IBHBIE PEAKIIUH.
53 | 1 | PactBopeHue. PacTBOprMOCTh BEIIECTB B BOJIC. 1
54 2 | DNEeKTpOJUTHYECKAS TUCCOIUAITHS. 1
55 | 3 | OcHOBHBIE MMOJIOKEHHS TCOPHH 1
ANEKTPOJIUTUYECKOM TUCCOLIMALITT
56 HoHHbIe ypaBHEHUS. 1
57 VYrpaxHeHus: B COCTaBJICHUH TIOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH.
58 6 | Kucnotsl, ux kinaccudukaius u CBOHCTBA. 1
59 7 | OcHOBaHUs, MX Kiaccu(UKaIUs U CBONCTBA. 1
60 8 | Oxcuppl, ux Ki1accupUKaIMs U CBOMCTBA. 1
61 9 | Conn, ux KIaccuguKanus ¥ CBOMCTBA. 1
I'enetnyeckas cBsi3b MEXAY KllaccaMu
HEOPraHNYECKHUX BEIIECTB.
62 | 10 | OxucauTEILHO — BOCCTAHOBUTEIBHBIC PEAKIIUH. 1
63 | 11 | IIp. p. Ne 5. «Pemnienne 3KkCepUMEHTATBHBIX 1
3amauw». Texymuii uHcTpykrax. OBP.
64 | 12 | YopaxHeHHs B COCTaBICHUU OKUCIUTEIbHO- 1
BOCCTaHOBUTEJIbHBIX PEAKIUH.
65 | 13 | O606meHre u cucTeMaTH3aIus 3HAHU 110 KypCy 1
XUMHH 3a 8 Ki1acc.
66 | 14 | MroroBasi KOHTpOJILHAsI padoTa. 1
67 | 15 | AHanu3 UTOrOBOM KOHTPOJIBHOM paboTHI. 1
68 | 16 | O606meHre TPaKTUYECKUX 3HAHUI TIO KYpCy 1

XAMMH 3a 8 Kiacc.
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9 KJIACC

TemaTn4eckoe IIAHUPOBAHUE C ONIPEACTICHUEM OCHOBHLIX BU/I0B yqeﬁﬂoﬁ HCATCJIbHOCTH

Kanace: 9
Paznen Koa- TeMbl Kou1- OcCHOBHBIE BHABI A€ATEJIHbHOCTH OcHoOBHBIE
BO BO o0yyaronuxcs (Ha ypoBHe HalNpaBJIeHHUs
qaco Yaco | YHHMBEpPCAJIbHBIX YUeOHBIX IeHCTBHII) | YHHBepcaJIbH
B B bIX JecTBUH
PA3JEJ 1. 6 | Broamsrii 1 OOmbsicHeHre  ¢usuueckoro  cmeicna | [laTpuoTtHueck
O06o0menne MHCTPYKTaXK Tb. aroMHOro  (MOPSAAKOBOr0)  HOMEPa | O€ BOCIUTAHHE,
3HAHMI N0 Knaccuduxanus XUMHUYECKOTI'O 3JIEMEHTA, HOMEpPOB | 9KOJIOTHYECKOE
Kypcy 8 XUMHYECKUX IrpyHmnbl M TEpUoja B TNEPUOJUYCCKON | BOCIIUTAHHE
KJ1acca. COCJIMHEHU cucreme /.. MenneneeBa; o0ObsICHEHME 1,2,3,5,6
XuMHYECKH Knaccndukanus 1 3aKOHOMEPHOCTH H3MCHCHHUSI CTPOCHHUS
€ peaKiuu. XUMHYECKUX aTOMOB, CBOMCTB 3JICMEHTOB B Ipe/eiax
COCIMHEHUI. MaJIbIX IIEPUOAOB U TIaBHBIX MMOATPYIIIL,
Krnaccudpukanms 1 | packpeitue cmeicna [lepuoanyeckoro
XUMUYECKUX pEaKLUn 3akoHa J[.I. Menneneesa.
CxopocThb 1 XapakTepucTuka XUMHUYIECKUX
XUMHNYECKUX peaKHI/Iﬁ JJIEMEHTOB HAa OCHOBE HX IIOJOKCHHS B
Karanus 1 | nepuoauyYecKon cucTeMe AN.
K.p. No 1| 1 | MenneneeBa U 0COOCHHOCTEH CTPOSHUS
«XuMHUECKHUE HAX aTOMOB.
peaKumy
PA3JIEJ 2. 10 Anamus 1 Ormpenenedrie BUIa XUMUYECKOU CBSA3H 1,2,45,6
XuMnyeckn KOHTPOJIEHOH B HEOPTaHUYECKUX COENNHEHUSX.
€ peakuuu B paloTHI. Onpenenenrie  CTENEHH  OKHUCICHUA
pacrBopax. OnekTposnTHYecKast aToMa  DJJIEMEHTa B  COCJUHEHHH.
JIMCCOTTHAITHISL. CocraBneHue ypaBHEHHI OBP;
OCHOBHBIC 1 | ompeneneHue OKHUCITUTEIS u
TTOJIOXKEHHS TEOPUHU BOCCTAHOBHTEJIS.
AIEKTPOTUTHYECKON CocraBrieHre TOMHBIX M COKPAIEHHBIX
JICCOIMAIIHN. WOHHBIX YpaBHEHHWU peaklud OOMEHa;
XUMHUYECKUE 1 | ompeneneHue BO3MOXKHOCTH ITPOTEKAHUS
CBOICTBA KHCIIOT KaK peaxInii HOHHOTO 0OMEHa.
3JIEKTPOJINTOB.
XHUMHUIecKre 1 | YMenue kacCUUIHPOBATE XHMHUICCKHE
CBOIICTBa OCHOBaHUM PEeaKUUH [0 pa3NUYHbIM IPU3HAKAM.
KaK JIEKTPOJIUTOB.
XuMuyeckue 1
CBOIICTBA coJiel Kak
AJIEKTPOJIUTOB
IIpakTHyeckas 1
padora Ne 1
«Pemmenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«DNMEeKTpONHTHYECKA
sl TACCOIHALIFSD.
Tekymuii
WHCTPYKTaX.
IMunponus coneii. 1
Bonoponnsiit
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I1oKa3aTeib.

O0o006menue u
cucTeMaTHu3anus
3HAHUM I10 TeMe
«XUMHUYECKHUE
peakuuu B
pacTBopax»

KonTpoabnas
padoTa Ne 2
«XuMHu4ecKmne
peakuum B
pacTBopax»

Amnanus
KOHTPOJIbHOU
paboThL.
YupaxHeHus Ha
peIIeHue TP OoIn3a
coJiei.

PA3JIEJ 3.
HemeTajabl
n 175.4
coeIMHEeHHUSs].

31

OOwas
XapaKTepUCTHKA
HEMETAJUIOB.

Pemenue pacueTHeix
3ajau.

Oommas
XapaKTepUCTUKa
sneMmenToB VIIA-

TPYIITBI —
raJoreHoB.

CoennHeHus
raJIoreHoB.

IIpakTyeckas
padora Ne 2
«3yueHune cBOMCTB
COJISTHOM KHCIIOTBDY.
Tekymunii
WHCTPYKTaX.

Xampkorensl. Cepa.

CepoBomopon u

XapaKkTepucTrKa (u3nIecKux u
XUMHUYECKUX CBOMCTB IIPOCTBIX BEUICCTB
u ux COGHHHCHHﬁ; IMOJIYyUYCHUEC u
coOMpaHHe KUCIIOpOJia H  BOJIOPOJA,
VIJIGKUCIIOr0  raza W aMMHaKa;
pacCrio3HaBaHUE OIIBITHBIM IIyTeEM
ra3000pa3HbIX BEIIECTB.
XapakTepucTuka (bu3nIecKux 51
XUMHWYECKNX CBOMCTB BOJBI.
Brruucnenne komudectBa, o0beMa WIH
Macchl ~ BEIIECTBA IO  KOJIHYECTBY,

o0beMy,  Macce  pearcHTOB  WJIH
MPOIYKTOB PEaAKIIHH.
Onpenenenve MPUHAICKHOCTH

BEIIECTB K ONpEIEIIEHHOMY Kiaccy

COEIMHEHU; yMeHUeE Ha3bIBaTh
COCIIMTHEHUS M3YYEHHBIX KIIACCOB
HEOPTraHWYEeCKUX BEIIIECTB;
XapaKTepUCTHKA (uzmIecKux u
XUMHUIECKUX CBOICTB OCHOBHBIX
KIIACCOB ~ HEOPTaHWYECKUX  BEIIECTB:

OKCHJIOB, KHCIIOT, OCHOBAaHHM, COJICH.

CyIbQUIBL. XapakTepuCTUKA B3aUMOCBA3H MEKIY
Kucnoponneie KIIAaCCAMH HEOPTaHMYECKUX COCAMHEHUH.
COCIIMTHEHUS CEPBI. Tposenerue OIIBITOB,

IIpakTHyeckas TIO/ITBEPIK TAFOIIIX XUMHUYECKUE
pabora Ne 3 . CBOMCTBA U3yYCHHBIX KJIaCCOB
<<H3Y‘1fHHe CBOMCTB HEOPraHHYECKUX BCIICCTB;
CEpHOU ISHCHOTH»- pacro3HaBaHue ONBITHBIM myTeM
Texymuii OCHOBHBIX KJIaCCOB COCTUHCHH;
UHCTPYKTaX. IPOBEIEHHE peaxuui,
O61as HO/ITBEPIKAAOIINX KauyeCTBEHHBIN
XapaKTECpUCTUKA COCTaB Pa3JIMYHbIX BELIECTB.

3JeMEHTOB VA- CocraBiienue ypaBHEHUI OBP;
rpynmnsl. A30T. ONPENEIICHUE OKHUCIIUTENS u
Ammuak. Conn BOCCTAHOBHUTEJIA.

AMMOHMS. CocraBneHue MONHBIX U COKpAaILEHHBIX
IIpakTHyeckas uoHHbIX ypaBHenuii PHUO; ompenenenne
paGora Ne 4

2,5,6
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«[lonyuenune
aMMHaKa U U3ydeHue
€ro CBOMUCTBY.
Tekymumi
HHCTPYKTaX.

CepHaﬂ KHCJIOTa U €€
COJIN.

Kucnopoansie
COEJIMHEHHUS a30Ta.

®dochop u ero
COCITMHCHUSI.

O6mas
XapaKTepUucTUKa
aneMeHToB [IVA-
rpynibl. YIJIEpOL.

Kucnopoansie
COCJIMHCHUS
yriIepoaa.

IIpakTyeckas
padora Ne 5
«ITonyuenue
YIIIEKUCIIOro ra3a.
KauecTBenHnas
peakmus Ha
KapOOHAT-HOHBIY.
Tekymumi
HHCTPYKTAXK.

YrineBoaopoibl.

Kucnopoaconepxaiit
rie OpraHuvecKue
COEIMTHEHHI.

Kpemuuii u ero
COEIMTHEHHI.

CumkaTtHas
[IPOMBIIUIEHHOCTb.
Lement. Crekio.

CwmkaTHas
MPOMBIIIIICHHOCTb.
Kepammuxka. ®apdop.

ITonyuenue
HEMETaJIJIOB.

ITonyuenue

BayKHEHIITNX
XAMHUYECKUX
COCTMHEHUMN
HEMETAJIJIOB.

O0o0111eHE U
CHCTEMAaTU3allHs
3HAHMH 110 TEME:
«HemeTamibl 1 ux
COEIMHEHUSI

Kountpoabhas
padora Ne 3
«HemeTamnbl u ux
COCIMTHEeHH .

Ananus
KOHTPOJIBHOH

BO3MOKHOCTH npotekanus PUO.

CoOmtoficHrEe  TIpaBUII Oe3onacHoi
paboThl MpH  MPOBEACHUH  OIBITOB;
YMEHHE TOJb30BATHCS  JIAOOPATOPHBIM
000pyJOBaHHEM U MOCYOMH.
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pabotsl. Pemenue
pacyeTHbIX 3a]a4 Ha
pactBopsl. Pemenue
YpaBHEHUI
XUMHUYECKUX
NIPEBPALCHUMN.

Pentenue nemnouek
XUMHUYECKUX
IIPEBPALLECHUI.

Pemenue pacuerHeix
3a/a4 Ha U30BITOK

BEIECTBA.

PA3JIEJI 4. 11 Oo0mas OnucaHue CBOWCTB TBEPIBIX, KHUJIKHX, 1,2,3,6
Meraibl 1 XapaKTepUCTHKA ra3o00pa3HbIX BEINECTB;, COCTaBJICHUE

HX METaJIJIOB. YpPaBHEHUN  XUMHUYECKUX  PEaKLUi;

coeMHEH U XuMuueckre BEISIBJIEHUE MIPHU3HAKOB,

CBOMCTBA METAJIOB.
Oo0mas
XapaKTepUCTUKa
351eMeHTOB [A-

TCPYIIIBL.

Oommas
XapaKTepUCTUKa
yneMenToB [TA-

TPYIIIBL.

JKecTkocTb BOABI U
CIIOCOORI €€
YCTpaHCHHUS.

AIOMUHUAI U €70
COEIMHEHUS.

IIpakTyeckas
padora Ne 6
«KecTkocTh BOMIBI U
CIIOCOOBI €¢
YCTpaHEHUS».
Tekymuni
HHCTPYKTaX.

Kemneszo u ero
COEIUHEHUSL.

IIpakTnuyeckas
pa6ota Ne 7
«Pelienue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«Mertaby.
Tekymuii
WHCTPYKTaX.

Koppozust merannos
M CIIOCOOBI 3aIUTHI
OT Hee. MeTaiiel B
pupone. [lorstue o
METaJUTYPTHUH.

O0600111EHE U
CHCTEMAaTHU3aIIus
3HAHMH 110 TEME:
«MeTasl ¥ UX
COEIMHEHU S

CBI/II[eTeJ'II)CTBYIOIlII/IX 0 HpOTeKaHI/II/I
XPIMPI‘-IGCKOFI peaKHI/H/I HpI/I BBIITIOJIHCHUHN
XUMHYECKOI'O OINBITA.

CocraBJieHHE YpaBHEHUH OKHCIUTEIHHO
-BOCCTAHOBUTCIIBHBIX peaKuMﬁ;
orpeneneHue OKHCIIUTEIS "
BoccTtanoBuTenst. CocTaBiae€HUE IMOIHBIX
nu COKpaHIeHHBIX HNOHHBIX ypaBHeHI/Iﬁ
peaKIuu obmeHa; OTpeJieICHNE
BO3MOXXHOCTM  IPOTEKAHUS  PEAKLUI
HOHHOI0 OOMeHa.

XapakTepuCTHKa B3aUMOCBSI3H MEKIY
COCTaBOM, CTPOCHHEM M CBOWCTBaMHU
METAJIIOB.

CoOmroneHne  TPaBHIT Oe3omacHoOi
paboTel TPU  TPOBEACHUH  OIBITOB;
YMEHHE TOJIb30BAThCS  JIA0OPATOPHBIM
000pyIOBaHUEM U TIOCYTOM.
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KonTtpoabnas

padora Ne 4
«MeTa/u1bl M UX
COeIMHEeHHUs».
PA3JEJI 5. Ananus ['pamoTHOE OOpaleHue C BelecTBaMu B 2,4,5,6
Xumusa # KOHTPOJIbHOM MOBCCTHEBHOW  JKWU3HU;  IOHMMAaHHUE
OKPY KO padoTHL. HE00XOIMMOCTH coOnroieHus
as cpena. XUMHUYECKUMN COCTaB NpeANuCaHmi, MpeIJIaraeMbIx B
ILUTAHETHI 3eMJIs. HHCTPYKIUAX 10 HUCIIOJIB30BAHUIO
Oxpana JIEKapCTB, CPENCTB OBITOBOM XMMHH H JP.
OKpY’Karollen Cpebl
OT XUMHYECKOI'O
3arps3HEHHS.
PA3JEJI 6. Bemectga. OObsicHeHHE  (U3UYECKOTO  CMBICIA 1,2,3,4,6
006006 enne aTOMHOTO (TIOpsIKOBOTO) HOMEpA
3HAHMI{ MO XUMHYECKOTO  JJIEeMEHTa,  HOMEpPOB
XUMMH 32 TpYyIIbl U TEPHoAa B TEPHOAUIECKON
Kypc¢ cucreme A.N. Menpeneesa;
OCHOBHOM 00BsICHEHUE 3aKOHOMEPHOCTH
IIKOJBL WU3MEHEHUS] CTPOCHHsSI aTOMOB, CBOMCTB
IHoaroroBka 3JIEMEHTOB B IIpe/eNiax MaJbIX IEPHOI0B
k THA U TJABHBIX IIOATPYINI; PACKPBITHE
(019). cmeicna [lepmogmaeckoro 3akona JI.U.
XUMUYECKUE Menneneesa.
peaxIuu. XapakTepucTrka XUMHYECKUX
OcHOBBI 3JIEMEHTOB Ha OCHOBE WX IOJIOKEHUS B
HEOPraHNYECKOU MIEPUOIUYECKON cucreme AN.
XUMUM. MenpneneeBa 1 0coOEHHOCTEH CTpPOEHHS
HUrorosas HX aTOMOB.
KOHTPOJILHAA OnpezleneHHe BHUAA XUMHUYECKOH CBS3U
pabora. B HEOPTaHUYECKUX COENNHEHUSX.
AHaJIH3 UTOTOBOL Onpenenenrie  CTENEHH  OKHUCIICHUA
KOHTpOHBHOﬁ aToMa 3JICMCHTA B COCOMHCHHNU.
paGoTEL. CocraBicHue ypaBHEHHI OBP;
orpeneneHne OKHCITUTENS "
BOCCTAHOBHTEJIS.

CocraBiieHre TIONMHBIX M COKPAIEHHBIX
WOHHBIX YpPaBHEHHWH peakiuu OOMEHa;
orpe/ieNIieHne BO3MOXKHOCTH MPOTEKAHUS
peaxInii HOHHOTO 0OMEHa.

YMeHue KnaccupuuupoBaTh XUMHUIECKUE
PEaKLUH 110 Pa3IuYHBIM IPU3HAKAM.
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KaJIeHZ[apHO —TEMATHYECCKOC IJIAHUPOBAHHEC
KaﬂeHIlaPHO — TEMATUYECKOC IVIAHUPOBaHHE. 9 kaace.

Ne | Ne Ko [ara npoBenenus
n/ | yp ConepxxaHue TeMbl ypoka 1-
o | oK BO 10 IaHy no akry
a qac
OB
Ilepsas uemeepms — 16 uacos. K. p. — 2,
IIp. p. -1.
PA3JEJI 1. O6001menue 3Hanuii mo kypcey 8 6
Kj1acca. XUMHYECKHE peaKIuu.
1 | 1 | Beoansiii uncrpykrax Th. Knaccudpukanus 1
XUMHYECKUAX COCTMHCHHM.
2 | 2 | Kimaccuukanuss XUMHUYECKAX COCTMHCHHM. 1
3 | 3 | Knaccuduranus XMuMUIECKUX PEaKIInn 1
4 | 4 | CkopoCTh XUMHUYECKUX PEAKIUH. 1
5 | 5 | Karamus. 1
6 | 6 | K.p. 1l «Xumuueckne peakuum». 1
PA3JAEJI 2. Xumuyeckue peakunu B 10
pacTBopax.
7 | 1 | AHanu3 KOHTPOJBHOM pabOTHI. 1
DNEKTPOTUTHYECKAS TUCCOIHAIINS.
8 | 2 | OCHOBHBIE MOJIOKEHUS TEOPUH 1
ANEKTPOIUTUYECKON JUCCOITUAIIIH.
9 | 3 | XumHueckue CBOMCTBa KHCIOT KaKk 1
AJIEKTPOJIUTOB.
10 | 4 | Xumuyeckue CBONCTBA OCHOBaHMH Kak 1
3JIEKTPOJIUTOB.
11 | 5 | XuMuueckre CBOMCTBA COJIEH KaK AJICKTPOJIUTOB 1
12 | 6 | IlpakTuyeckasi padora Ne 1 «Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME
«INEKTpOoIUTHYECKAs quccounranusy. Texkymun
uHcTpykrax. JJ1C.
13 | 7 | I'mmposm3 coneit. BogopoaHbIil mOKa3aTes. 1
14 | 8 | O0oOIIeHNE U cUCTEMATH3AIIASA 3HAHUN 110 TEME 1
«XUMHUYECKUE PEAKIIMH B PACTBOPaxX»
15| 9 | KourpoabHasi padora Ne 2 « XuMuueckune 1
peakuyu B pacTBOpPax»
16 | 10 | AHanu3 KOHTPOJIBHOM paboTHl. YTpakHEHUs Ha 1
pelIeHne THIPOTU3a COMNei.
Bmopasa uemeepmu: 16 uacos. K. p. -,
1L p. - 3.
PA3JIEJI 3. HemeTanabl M UX 31
CocJINHECHUA.
17 | 1 | Obmas xapakTepUCTHKa HEMETAILIOB. 1
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18 | 2 | PemeHue pacyeTHBIX 3a1ad. 1
19 | 3 | OG6mas xapakrepucTuka 3neMeHToB VIIA- 1
TPYIIIBI — TAJIOTCHOB.
20 | 4 | CoemuHeHUS rajJoOreHOB. 1
21 | 5 | IpakrTuyeckas padora Ne 2 «/3yuenue 1
CBOMCTB COJISTHOM KUCIOTBI. TeKyIui
WHCTPYKTaX.
22 | 6 | Xampkorensl. Cepa. 1
23 | 7 | CepoBOaOpO 1 CYIb(UIBI. 1
24 | 8 | KucnopoaHble COeTMHEHHS CEPHI. 1
25 | 9 | IIpakTuyeckas padora Ne 3 «M3yuenue 1
CBOMCTB CEpHOM KUCIOTHI». TeKymun
MHCTPYKTaX. XaJIbKOT€HBI.
26 | 10 | OGmas xapakTepucTuKa 31eMeHTOB VA-rpyrmbl. | 1
A3orT.
27 | 11 | Amvuak. Conu aMMOHHUSI. 1
28 | 12 | IlpakTuyeckas padora Ne 4 «[lonydenue 1
aMMHMAKa ¥ U3y4EHUE €ro CBOMCTBY. Tekymuii
WHCTPYKTaX.
29 CepHast KUCIIOTa B €€ COJIH. 1
13
30 KucnopoiHbIE COeTMHEHUS a30Ta. 1
14
31 ®dochop u ero coeMHECHHS. 1
15
32 | 16 | Pemenne pacyeTHBIX 33124 1
Tpemobs uemeepmo: 22 uaca. K. p. — 1,
Ilp. p. -2.
33 OO6mrast xapakTepucTuka ieMeHToB [VA- 1
17 | rpynmel. Yraepos.
34 Kucnoponnsie coemHeHus yriepoa. 1
18
35 IMpakTuyeckasi padora Ne 5 «Iloydenne 1
19 | yraekwucioro rasa. KauecTBeHHast peakius Ha
KapOOHAT-UOHBD». TEeKyINN HHCTPYKTaX.
36 YTIeBOA0POIBI. 1
20
37 Kucnopoacoaepikame opraHu4ecKue 1
21 | coequHEHUS.
38 Kpemuwuii u ero coequHeHusI. 1
22
39 CunukaTHasi IPOMBIIUIEHHOCTh. [{eMeHT. 1
23 | CrexkJo.
40 CunukaTHas NpoMBIIUIEHHOCTh. Kepamuka. 1
24 | dapdop.
41 [Tonyuenue HeMeTaLIOB. 1
25
42 [Tonyuenune BaXXHEUIINX XMMHUYECKUX 1
26 | coenMHEHU HEMETAJIOB.
43 O06o01eHne u cucTeMaTH3alus 3HaHU 10 TeMe: 1
27 | «HeMmeTamabsl U UX COETUHEHUI
44 KonTposabnas padora Ne 3 «<Hemera/uibl 1 X 1
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28 | coequHEHUND».
45 AHanu3 KOHTpPOoJIbHOH paboTel. Pemenue 1
29 | pacueTHBIX 3aj]]a4 Ha paCTBOPHIL. PerieHue
YPaBHEHUN XUMHUYECKUX IIPEBPALICHUMN.
46 Pemenue nenoyek XuMUYECKUX MPEBPAILICHUM. 1
30
47 Pemenue pacdeTHbIX 337249 Ha H30BITOK 1
31 | Bemiectna.
PA3EJI 4. MeTa/lJIbl H HX COeTHHEHMUSI. 11
48 | 1 | Obmas xapaKTepUCTHUKA METAIIJIOB. 1
49 | 2 | Xumudeckue cBoiicTBa MetauioB. Oomas 1
XapaKTEePUCTHKA AIIEMEHTOB [ A-rpymibl.
50 | 3 | OGmas xapakrepucTika 3neMeHToB [[A-rpymnmsl. 1
51 | 4 | XKecTkocTh BOJIbI U CIOCOOBI €€ YCTPaHEHMUS. 1
52 | 5 | ATroMUHUH U €T0 COCTUHEHUSI. 1
53 | 6 | IIpakTuyeckas padora Ne 6 «KecTKoCTh BOIBI 1
U CIOCcOObI ee ycTpaHeHus». TeKymunii
WHCTPYKTaX.
54 | 7 | XKene3o u ero coenuHEHN . 1
Yemeepmasn uemeepmo: 14 uacoe.
K.p. -2, Ip. p. -1.
55 | 8 | Koppo3swusi MeTaIOB M CITIOCOOBI 3alTUTHI OT HEe. 1
Mertaibl B mpUpoe.
56 | 9 | MpakTuueckasi padora Ne 7 «PemnicuHue 1
AKCTIEPUMEHTAIBHBIX 33134 1Mo TeMe «MeTautby.
Tekymuit nacTpyKTax. [IoHsITHE O METAILTYPTHH.
57 | 10 | O0oO0menne u cucreMaTh3aIis 3HaHUH 110 TEME: 1
«MeTasutbl ¥ UX COCTUHCHUSD)
58 | 11 | KonTpoJabHas padoTa Ne 4 «MeTaJuibl U UX 1
COeTMHEHHUs».
PA3/IEJI 5. Xumusi v okpy:Karomas cpeaa. 2
59 | 1 | AHanu3 KOHTPOJIBHOU paObOThl. XUMUYECKUI 1
COCTAaB IUIAaHETHI 3eMJISL.
60 | 2 | OxpaHa OKpyXaroIiei cpebl OT XUMUIECKOTO 1
3arpsi3HCHUSL.
PA3JIEJI 6. O6001enne 3HAHUI 0 XUMHH 32 8
KYpcC 0cHOBHOI1 mikoJibl. [Toaroropka k 'HA
(0O1).
61 | 1 | BemecrBa. CTpoeHHe BemecTBa. XUMHIECKas 1
CBSI3b.
62 | 2 | Kiaccudukanus HeOpraHM4eCKMX BEIIECTB. 1
63 | 3 | Knaccudwukanus XuMHUECKUX PEAKITUH. 1
64 | 4 | Peakuuu nonnoro oomena. OBP. 1
65 | 5 | OcHOBBI HEOPraHUYECKOW XUMUH. 1
66 | 6 | XuMHuueckue CBOMCTBA CIOKHBIX BEIIECTB. 1
67 | 7 | UToroBasi KOHTPOJIbLHAsA padoTa. 1
68 | 8 | AHaiu3 UTOrOBOM KOHTPOJIBHOW PaOOTHI. 1
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y JlabopaTtopHble paboThbl 8 knacc

MpakTuyeckas paboTta «/3y4eHune CTpoeHUsl NnaMmeHn»

TeopeTtunyeckasi YacTb: [OpeHne — CNOXHbI NPOLLECC, COMPOBOXAAOLLMIACS BblAENEHNEM SHEPTUN, KaK
npaewno, B BUAe Tenna v ceeta. PasnuyatoT roMoreHHoe ropeHune (Hanpumep, npu pabote ra3oBoii
ropernku), U reTeporeHHoe ropeHne (Hanpumep, ropeHne CNupTa 1 Cyxoro roptoyero). B paccMoTpeHHbIX
npumepax niams UMeeT CXxoaHoe CTpoeHne. B HEM MOXHO BblAeNUTb TpU YacTu.

BHYTpeHHMi1 KOHYC TEMHOrO LiBeTa (B Cryyae ra3oBoi ropesku CUHEro LIBETa) C HU3KOW TemnepaTypon ~
300 500 °C. 3necb NpoUCXoAnUT UCMapeHne 1 pa3fnoXeHne ropioyero BeLLecTaa.

CpeaHuii BOCCTaHOBUTESbHbIN KOHYC COCTOUT M3 CMECU BO3yXa 1 ropsiLlero rasa. 3a4ech Nof BAMSAHUEM
6onee Bbicokomn Temnepatypbl (1500 1800 °C) npoayKTbl MCNApeHns U Pa3noXeHUs roploYnx BELLECTB
aKTMBHO pearupytoT ¢ Knucnopogom. Ecnu yacte yrnepoga octaérca cBO60AHON, TO €ro Menbyaniune
YacTuLbl packanaTcs U NpUAatoT NamMeHn ApKoe cBeYeHne. JTa YacTb NnameHn 6oraTta yrapHbiM razom
CO — cunbHbIM BOCCTaHOBUTENEM, NO3TOMY €€ Ha3bIBalOT BOCCTAHOBUTESNbHOW. TOUka Hanbosiee BbICOKOWM
TemnepaTypbl HAXOAUTCA Ha OCTPUE BOCCTAHOBUTENBHOrO KOHyCa.

BHeLIHWI oKMCnUTENbHBI KOHYC 06pa3yeT HEBUAMMYH 060S104KY, OKpYXatoLLyto nnamsi. 3aechb nopg,

BJ-I MﬂH MeM 3Hal_| MTeJ‘l bHoro anTOKa Kucnopoaa Bosayxa NPOUCXOAMT MOJSIHOE OKWUCTIeHUE roproYero BeLlecTsa Ao C02 " H20 (NpY ropeHnK Cyxoro roproyero Ha ocHoBe

veerpona TaKKE 06pasdyeTcst N2). MNpu aTom ocTaétcs 3bbITOK KMCNOPOAa, KOTOPbIV Npu BbICOKON TemnepaType
06r1aaeT BbICOKOW OKUCTIUTENbHOW aKTUBHOCTbIO, MO3TOMY BHELLHSIS YacTb NiiaMeHu Ha3bliBaeTcs
OKMUCNMTENbHON. Mcrnonb3ys noaayB BO3ayxa, MOXHO YBENUYUTb TeMNepaTypy ninamMeHu.

MpakTnyeckasn YyacTtb: Llenb onbita: U3y4ynTb CTPOEHME MNAMEHU, ONpeaenTb TEMNepaTypy B pa3HbIX ero
30Hax NPV UCMOMb30BaHUN Pa3nNYHbIX UCTOYHUKOB Tenna .

lNepeyeHb Oamyukos yugposoli nabopamopuu: [aTYMK TeMNepaTypbl
TepmonapHblii. [JornonHumensHoe 060pydosaHue: LITATUB C 3aXNMOM; AepXaTesb Ana Npobupok; CnMpToBka
. Mamepuanbi u peakmusbl: CNMPT 3TUMNOBbLIN; CyX0e roproyee; ceva.

TexHuka 6e3onacHocmu:
1. . Pabota cBsizaHa C OTKpbITbIM NNameHeM — beperntecb oxora.

2. . Tepmonapa nocrne u3BnevYeHnsa n3 niameHn OCTbIBaeT He cpaly — bepernteck oxora. 3.B
CMUPTOBKE COAEPXUTCH roptoyasi XMaKocCTb.

UHCMpPyKyUsi K 8bIMOTHEHUIO:

1.MNopknounTe BoiCOKOTEMMNEPATYPHbINM AAaTUMK (TEpMONapy) K perucTpatopy AaHHbIX (KOMMbloTepy).
3akpenuTe AaTuvK B LUTaTUBE Tak, YTOObI €ro KOHYMK Kacancs (oMTnns CMpTOBKMY .

2 . 3axrute cnnpToBKy. Koraa nokasaHus cTabunuanpyoTcs, 3anMumnte 3HadeHne TemnepaTtypbl Ha cxeme
nnamexun (puc. 1). 3.Nepemewante gaTyumk TemnepaTtypbl B CIEAYIOLLYI0 TOYKY NflaMEHN B COOTBETCTBMM CO
cxemoin. [1ns atoro ocnabnsnte MydTy 1 nepemelLanTte eé (BMecCTe C Nankon 1 AaT4nkoMm) B Hy>KHOEe MecCTO.
Korpa nokasaHusi ctTabunuanpyoTcs, CHoBa 3aHOCUTE 3Ha4YEeHNe TeMnepaTypbl B COOTBETCTBYIOLLEN TOUKE Ha
CXEMY .

4. Tak Mn3MepbTe TeMnepaTypy BO BCEX TOYUKaxX niiaMmeHn, otTMe4eHHbIX Ha CXeMe . 5. nOBTOpVITe nencrTeus
CO CBEYON U CYyX1M roproymm.
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3 6.06paTuTe BHUMaHue! Mpu N3yvyeHUm CTPoEHUS NaMeHN CYXOro roployero

Nncnosib3yeTcAd 1/4 yacTb TabNeTKN. Kycoqu roproyero noMewaroT Ha KepaMn4eCcKyro MNInUTKY.

Puc. 1. Toukn namepeHus Temnepatypbl nrameHn 7 . BHecute B nnamsa CMPTOBKKU Ha NOSIMUHYTbI NPOGUPKY.
N3BneknTe npobupky 13 nnameHn n pacCMoTpuTe €€ NoBEPXHOCTb.

8 . MNoBTOpUTE ONbIT CO cBeYo. Kakoro LpeTa obpa3oBarncs Hanét? YTo aTo 3a BewecTBo? Pe3ynbTaThl
n3mepeHuni/HabnrogeHui

McTOoYHMK TemnepaTypa OKoso Temnepatypa B TemnepaTtypa B
Ne TennoTbl putnna (Kycodka cpeaHenyacTu BEpXHen4vacTu
- roproyero) nrnameHu nnameHu

1 CnunpToBka

2 CBeua

3 | Cyxoe roptoyee

Bbi8o0dhbi:

B BbiBOgax YKa3aTb, KaKoW UCTOYHWK TEMMOTbI npegnoyvTnTenibHoO UCNoJib30BaTb B XUMUYECKOMN na6opaTop|/|v|
n no4yemy .

KoHmporibHble 80rpochI:
1. Kakol UCTOYHMK nnameHu 6bin ncnonb3oBaH? 2 . Kakasi YacTb nnameHu camas ropsyas?

3 . o Kakon makcMmarsbHOM TeMmnepaTtypbl yaaéTtcs nporpeTb Tepmonapy? 4 . Yto ropsadee - LEHTP NNameHn
unu Kkpaa?

1. . Moyemy cnnMpTOBKa ropuT NOYTM GECLIBETHBLIM MTAMEHEM, a cBeYa - CBETAWMM? MOXHO nu
ncnonb3oBaThb CBeYM B nabopatopun BMECTO CMMPTOBOK?

2. . Kakne npofyKTbl rOpEHUS OAMHAKOBbI Y CMIMPTOBKM U cBeUYn? 7 . 3agaHue ans noarotosku kK MNA,
BIMpP

Mpwn HarpeBaHUKN TBEPAbIX BELLECTB B NPOOMpKe Heobxoanmo: 1.839Tb NPOOUPKY B PYKU U HarpeBaTb Ty
4acTb, roe NeXuT BELECTBO; 2.3aKpenunTb NPpobUpKY B LUTATUBE U HAarpeBaTb Ty YacTb, IAe JIEXUT BELLECTBO;

3.B39Tb NpobUpPKY B PyKU, NpOrpeThb BCIO NPpobUpKy, a 3aTeM Ty YacTb, rae nexuT
BeLLeCTBO; 4. 3aKpenuTb NpobupKy B LUTATUBE, MPOrpeThb BCIO NPOBUPKY, a 3aTEM Ty 4acTb, rge NexuT
BewecTBO ([MpaBunbHbI OTBET: 4).

8.3apaHune anga pa3suTtua QyHKUNOHANIbHON rPaMOTHOCTU

B kHure Mankna ®apagen «Mctopmna ceeun» aBToOp ONUCHIBAET OMbIT, KOTOPbIA OH 4EMOHCTPUPOBar Ha
CBOMX NleKumsax. B nnamsa cBeun oH nomeLLan n3orHy Tyl CTEKNsIHHY0 Tpybky. OanH KoHew, TpybKu onyckarncs
Hefaneko ot pMTuns, BTOPOM BbIBOAWICS HA HECKONBbKO CaHTUMETPOB OT NiameHu. Yepes HeKOTopoe BpeMs
K KOHLy TpyOKu1 NogHOCKIN ropsaLyto nyyuunHy. MNoasnanock nnams, KOTopoe CyLecTBOBano oTaenbHo oT
nnameHun ceeun. Kak MOXHO 00BbSICHUTE 3TO ABMEHNE?

OteeT: B 3101 YacTy nnameHn npoucxoguT ncnapeHne napadwuHa. lNapbl napaduHa Ha Bo3ayxe, Npu
NOAXWUraHnn, 3aropatoTcsi.
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Puc. 2. OnbIT ¢ nnameHeM cBeun

TOUKA i'pocm y
3 [deMOoHCcTpaunoHHbIN 3kcnepumMeHT Ne 1. «BbidenneHue u nozsaoweHue mernsaa —

NMPpU3HakK Xumudeckou peakuyuu»

TeopeTnyeckasn YacTb. PaboTa npoBoauTcs Npu N3yyeHumn TemMbl «[prU3HaKU XMMUYECKUX peakLmuny.
BbiaeneHue un

NnornoLeHe TennoTbl, UAMEeHEHEe OKpacKu pacTBOPOB WUIY BELLECTB, BblAeNeHne ra3a aBnawTcA
OCHOBHbIMM NPU3HAKaMMN XMMUYECKUX peakLmin. Takke UMEEeT CMbICH NMOBTOPUTbL PaboTy Npu BBEAEHUU
NOHATUA «TeNnnoBon ahPeKkT peakuumny .

[MpakTnyeckas YacTb. L',eJ'Ib paGOTbIZ npoOoemMoOHCTpPUpOBaThb BblaeneHne u nornoweHne tenna npu
XUMUNYECKNX peakuunax. CBsa3aTtb NokasaHna gatynka TemMnepartypbl C 0OCA3aTelIbHbIMU OLLYLLEHUAMN.

lNepeyeHb Oamuukos yugposol 1abopamopuu: AaTYNK TeMMepaTypbl NNaTUHOBLIN.

HononHumensHoe 0bopydosaHue: ABa XMMN4ecknx ctakaHa (50 M), npombiBasnka ¢ AUCTUNAMPOBAHHON
BOLOOW, CTaKaH Ana cnvBa oTpaboTaHHbIX PacTBOPOB.

Mamepuarnbi u peakmusbi: antOMMHUEBAsA NPOBOSIOKa unu rpanynbl, 20%-HbI pacTBOP rMapoKcuaa HaTpus
NaOH, 10%-Hbin pactBop ykcycHom kucnotel CH3COOH, ruppokapboHat HaTpus NaHCO3 .

TexHuka 6e3onacHocmu: 1 .PaboTatb B oukax. 2. TpebyeTcs cobnogeHne mep 6e3onacHocTy npu paboTte ¢
rMOpPOKCUAOM HATPUSi U HarpeeaTesibHbIMK Npubopamu.

UHecmpykyus K ebinosiHeHUro: 1.B xummyeckun ctakaH Hanente pacteop wenodn NaOH. M3amepbTe ero
TemnepaTtypy. [ToMecTuTe rpaHynbl NN NPOBOSOKY antoMUHUS Tak, YTOObI Hag, HAMK OCTaBarcs Crion
xnakoctn. Korga HauyHETCs peakuusi, 06paTutTe BHUMaHMWE LLKOSIbHUKOB Ha BbliAENEHNE ra3a u yBenuyeHume
Temnepartypsbl. XenatenbHo (ecnv peakumst MOET He CMLWIKOM BYpHO) MPONTM NO Kraccy 1 AaTh LWKOSbHUKaM
noTporaTtb CTakaH, 4Tobbl yoeouTbCa, 4TO ero cogepXxmnmoe pasorpeniocb. OTMeTbTe MaKCUMaInbHYHO
TemnepaTtypy pactBopa. [ony4yeHHbI pe3ynbTaTt 3aHecuTe B Tabnuuy .

2.[MpomonTe gaTtyuk TemnepaTypbl BOAOW. B cTakaH HanenTe YKCYCHYH0 KUCAOTY Ha 1/3 no BbICOTE.
M3mepbTe eé Temnepatypy.

He6onblunmmn NnopumsMy HackInbTe rnapokapboHaT HaTpus, NoMeLLnBan AaT4nkoM TemnepaTypbl. ObpaTuTe
BHMaHe LKOSbHUKOB Ha BbIAENEHME ra3a - NpM3Hak XMMUYeckon peakuun. NMocmMoTpuTe, Kak U3MeHsieTcs
TemnepaTypa. OTMeTbTe MUHUMATbHYIO TeMMNepaTypy pacTBopa.

lMony4eHHbIN pe3yrnbTaT YY4EHUKN 3aHOCAT B Tabnuuy. Pe3ynbTathl U3MepeHuii /HabnogeHnn

Pearupyiouipne Belectsa HauanbHas TemnepaTypa MakcnmanbHas/MuH1MMansHas
pacTBopa TeMnepaTypa pacTBopa

Bk
Te

PacTtBop wenoun un antoMmHmin

PacTBOp yKCyCHOW KUCNOThI N cofa

Bbi60db1: YKa3zaTb NPU3HaKN XMMUYECKUX peakLii.
KoHmporibHble 80rpocChI:
1. .lMpuBeanTte npumepbl peakunin, NPpoTEKaLWMX C BbigeNEHNEM TENNOThI.

2. .[Inqa nonyyeHns HerawéHom N3BECTU Mef NPOoKanuBeatoT Npu BbICOKON Temnepatype. K kakomy Tuny
MOXHO OTHEeCTM 3Ty peakumto? 3.3agaHune gna nogrotosku K N'MNA, BINP: Tonbko xumuyeckme
SIBMEHWA NepeyncrieHbl B rpynne:

1. opeHune cBeuu, BbinaieHne fOXAEBbIX Kanesb, KuneHve Boabl 2.CkucaHme ss61104HOro coka, CKkucaHue
MOJIOKa, pacTBOpeHne mena B ykcyce 3.TasiHue cHera, nnaBneHne CBUHLA, MPOTyXaHue KypuHoro anua
4.06pa3oBaHue TymaHa, ropeHue GeHranbCKoin CBeun, ropeHne NpupoaHoro rasa
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.JeMOoHCTpaUMOHHbIN 3KkcnepuMeHT Ne 2. «Pa3/10)xeHue 600bl 3/IeKMPUYECKUM IMOKOM»

TeopeTnyeckas YacTb. I'Iepep, Ha4vyalioMm pa60TbI cnepyet 06cy,D,VITb CO WKOJIbHMKaMu BOMpPOC: NPOCTbIM U
CNOXHbIM BeLECTBOM ABndAeTcs Boga. [locne BblaBUXEHUA y4alwnMMnNCA pa3rimyHbIX rMnoTe3 yu4nTeslb NpocuT
npennoXnTb BapnaHTbl NX 3KcnepmmeHTaan0|7| MPOBEPKMU.

OG6bIYHO AaHHbIV OMNbIT PEKOMEHAYIT NPoBOAUTE B Npubope ModhmaHa, yCTPOMCTBO KOTOPOro SABNsAETCA
O0CTaTO4HO CINOXHBIM A8 BOCbMUKNACCHUKOB. YA06Hee ero npoeoauTs B Npubope Ans onbITOB C
3NEeKTPUYECKUM TOKOM, UCTONb3yA B KavecTBe anekTponuTa 10%-Hbii pacTBOp ruapokcuaa HaTpus u
cTasnbHble (Ny4dlle HUKeneBble) anekTpoabl. Bo n3bexaHue BcneHMBaHWa pactesopa Npu AEMOHCTPaLUn K
3NeKTPOnuTY cneayet [obaBnTb 3TUNOBLIA CNUPT (Ha 4 06bEMa pacTeopa anekTponuta 1 06vém 95%-Horo
pacTBopa cnupTa) .

MpakTnyeckas YacTb. Llenb paboTbl: chopMupoBaTh NpeAcTaBneHns y yyawmxcst 06 aHanmnae CroxHbIX
BELLECTB M U3MEHEHUWN MOSIEKYIT CIIOXHbIX BELLLECTB B XOA€ XMMUYECKNX peakLUii.

HononHumenbHoe o6opydosaHue: NpMGop AN OMNbITOB C 3/1EKTPUYECKUM TOKOM; MCTOYHUK NMOCTOSIHHOrO
TOKa: NPOGMPKM - 2 LWIT., MPOHYMEPOBAHHbIE; NTYYNHKA; CMUPTOBKA; NPOBKN — 2 LWIT, MUHLET .

Mamepuarnbi u peakmugbr; cnpT 3TUNoBbINA, 10%-HbI PacTBOP LLLEMNOYMN.

TexHuka 6esonacHocmu: PaboTtatb B oukax. TpebytoTcsa cneumanbHble Mepbl 6e3onacHocTv npu paboTte ¢
rMAPOKCUAOM HaTpus .

UHCempykyus k ebinonHeHuro: 1.3anonHnTe anekTPoNMTUYECKY BaHHY U AEMOHCTPALMOHHbIE NPOBUpPKK
pacTBOPOM 3fIEKTPOSINTA 3apaHee, A0 Ypoka. 2.1poaeMoHCTpupyinTe Nnpubop yyalmmces, o6bsACHUTE ero
YCTPONCTBO W BKIHOYNTE MNOCTOSHHbIN 3NIEKTPUYECKUIA TOK.

1. Habniopaetcs BbigeneHne rasoB Ha anekTpoaax npmbopa. ObpaTnte BHMMaHME yyalLMXCAa Ha TO, YTO
OOMH U3 ra3oB BblAeNAeTCs UHTEHCMBHEN U 3aHUMAET B [iBa pa3a 0onbLUnit 06bEM MO CPaBHEHUIO CO
BTOPbIM ra3oMm.

2. O6cyauTe Habnogaemble NPU3HaAKN XMMUYECKOW peakLmun, caenanTe npeanosioXeHnsa 0 TOM, B KaKnx
npobupkax HaxoAsaTCA KUCIOPOA 1 Booopoa,. ONeKTponu3 npekpatuTe, Koraa B npobunpkax
HabepéTtca okono 6 mn Bogopoaa 1 3 Mn KMcnopoaa .

3. Ob6patnte BHUMaHME Ha pa3nnyHble 00 bEMblI coObpaHHbIX ra3oB. MpobupKn NOTHO 3aKponTe
npobkamu Nog, cnoem asfiekTponuTa. Tnetowen nyyumHon onpeaennte Hanninue Kucrnopoaa B
nNpobupke, ropALLen Ny4YmMHoON NogoXxruTe Bogopoa. MNpeanoxuTe yyalumMmca 3aHeCcTn pesynbTaThl
HabnogeHun B Tabnuuy. Pe3ynbTaTtbl HabnogeHnn

Homep npobupku O6bém raza HaseaHue raza

1

2

Bbieodbr: OTpasnTb, YTO MPOMCXOAMT C MOMEKYIaMm CAOXHbIX BELLECTB B XOA4Ee XMMNYECKON peakunu.

KonmporsibHble sorpocski: 1.MOXHO nx No BHELWHEMY BMAY OTNNYATL ra3 BOAOPOA OT ra3a kucnopoga? 2
.Kakune yactuupl coxpaHsiloTca B X0A4e NPOTEKaHMS peakLmmn pa3foXeHns Boapl, a Kakme paspyliatTca? 3
.Kak pokasatb, 4TO B cOCTaBe caxapa cogepXarcsa aToMbl yrnepoaa?

4 .3apanve gna nogrotoeku K T'MA, BIP. Mpu cobupaHum ra3oB Ncnonb3yoT Npubopbl, NPeACcTaBeHHbIe Ha
pucyHke. C MOMOLbI0, KaKuUX U3 yKa3aHHbIX NMpMOopoB MOXHO cobunpaTb Bogopon,? O60CHYnTe CBOWM OTBET,
ncxoas U3 CBOMCTB AaHHOro rasa.

Puc. 7. Mpubopbl ana cobnpaHus rasos
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TOUKA \\'pocm

deMoHCTpaumoHHbIN akcnepumeHT N2 3. « 3aKOH COXpaHeHUs MacChbl BELLECTB»
TeopeTnyeckas YacTb. [1py M3yyeHnn gaHHoM TeMbI Lienecoobpa3Ho co3aaTh NpobnemMHyto cuTyauuto, ans
paspeLueHnsn

KOTOpOW yyalumecs BblABUraloT rnoTesabl, TpebytoLme aKcneprmeHTasnbHon nposepku. Mpu obeyxaeHum
NpeanoXeHHbIX BApMaHTOB NPOBEPKN BbIABUHYTbIX MMNOTE3 BOCbMUKIIACCHUKY NpeanaraT pasfmyHble
BapWaHTbl KOHCTPYKLMM NPUBGOPOB, T.€. NPOSIBNAIOT TBOPYECKYH aKTUBHOCTb, B XOA,€ KOTOPOW NPOUCXOANUT
nepeocMbICreHne npruodpeTaemMbix 3HaHUN.

Ha ypoke yvalwmecs y3HatoT o pabotax M. B. JlTomoHocoBa u A. JlaByasbe, NOCBALLEHHbIX OTKPLITUIO 3aKOHa
COXpaHeHNs1 Macchbl BeLLecTB, (DOPMYNMPYIOT 3aKOH, NMPUXOASAT K BbIBOAY, YTO Macca BELLECTB B Xoe
peakunn AorkKHa oCTtaBaTbCA NMOCTOAHHOWN. ,D,O6VIBLIJI/ICb NOHNMaHUA OaHHOro Tesnca, y4nTesb
OEMOHCTPUPYET 3KCMEPUMEHT .

[MpakTnyeckas 4YacTb. Llel'lb p860TbIZ JKCNepnmMeHTaribHO A0Ka3aTb 3aKOH COXpaHeHNA MaccCbl BELWECTB .

Lonon+HumenbHoe 0b6opydosaHue: BECbl TEXHOXUMUYECKUE U NEKTPOHHbIE; CBeYa; Koyiba nnockogoHHas
250 MI; Noxka gnga cXuraHus BELLLECTB.

Mamepuarbi u peakmuebi: CBeva.
TexHuka 6e3ornacHocmU: BbINOMNHATbL TPe6oBaHUS Npu paboTe C OTKPbITbIM MiTAMEHEM.

MHCmMpPyYKUUs K 8bINOofIHEeHU. Ha pbluaXHbIX UM 3N1EKTPOHHBIX BECAX YPaBHOBELLMBAETCS CBEYa, a 3aTeMm
yumTenb 3axuraeT eé. Yyawmecs HabnoaatoT, 4To B Te4eHne ~ 1 MMH paBHOBECUE BECOB HapyLlaeTcs,
YalliKa C ropsiLen CBe4om NoaHMMaeTcs BBEPX. YyalmumMcs 3aa0Tcs BONpPochl: «Kak MOXHO 06bACHUTb
HabnogaeMbin hakT? Kak 3ToT (hakT cornacyercs ¢ 3aKOHOM COXpaHeHMsa macchl Bewects?» ObcyxaeHne
AaHHbIX BOMPOCOB MPUBOAUT YYaLLMXCS K MbICSIX O TOM, YTO 3KCMEPUMEHT NPOBEAEH HEKOPPEKTHO, cnepyeT
N3MEHUTb KOHCTPYKLMIO npnbopa.

Yuutenb 3apaHee A0XeH NOAroTOBUTL KONGY AOCTAaTOMHO 60bLLIOr0 06bEMa C XOpPOLLIO NOAOrHaHHOM
Npo6Koii, B KOTOPYIO BCTABIIEHA NOXEYKA.

B noxeuke 3akpenngetca ceeya. Becb npnbop B cbope 3apaHee
ypaBHOBeLUMBaeTcA Ha Becax (puc. 8) . Korga ydawpmeca npuxogaT K BbiBOAY, YTO OMbIT criedyeT NpoBOaMTb
B 3aKpbITOM Npubope, yuntenb AOCTaET BEChI C KONOOW, 3aXXnraeT CBeYy, 3aKpensi€HHYI0 B NOXeYKe, BHOCUT
B KON6y ¥ NNOTHO 3aKpbIBaeT. Yyalumecs BUAAT, YTO paBHOBECUE BECOB HE HApPYLLAETCs B XO4e BCEro
SKCNEepUMEHTa .

Puc. 8. Mpubop Ana AeMOHCTpaLMKN 3aKoHa COXPaHEHUs! MacChl BELLLECTB
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BbiBOAbI:
B BbIBOAAx He06X0ANMMO OTPa3nTb TE3NC, YTO Macca BELLLECTB NpU NPOTEKaHUN XMMUYECKON peakuun
COXpaHsieTcs .

KoHmporsbHbie 80rpochI:
3apaHus ana pasBuTUS OYHKLMOHANbHOW FPAaMOTHOCTU

1. Mpwv ropennn apoB ocTaétcs 3ona. Macca 30sbl MeHbLUE MacChl B3ATbIX A8 CXuraHus apos. Kak
MOXHO 0OBACHUTL 3TOT PaKT?

2. [nsa npurotoBneHnsi MACHOro 6ynboHa noBap B35 Kycok Msica maccon 1 kr . IMocne Bapku Kycok
msca ctan BecuTb 800 r . Novyemy Macca M3ameHunach?

TOUKA !'pocm

LeMoHcTpaunoHHbIn akcnepumeHT N2 4. « OnpegeneHune coctaBa BO3ayxa»

TeopeTtuyeckas Yactb. [Nepep, NpoBeAEHNEM IKCNIEPUMEHTA YHaLLMMCA HEOOX0AMMO OO BACHUTL YCTPONCTBO
npubopa, 4To 03HavatT geneHuns. Takxke Heobxoanmo ybeanTbes, 4To Npobka npnbopa repMeTUUHO
3akpblBaeT cocyp, [pakTuyeckas YacTb. Llenb paboTbl: aKCnepnMeHTanbHO onpeaenTb 06 bEMHYI0 40N
KMCnopopa B BO3AYXE .

HononHumernbHoe ob6opydosaHue: Npubop Ansa onpeaeneHns cocTaBa Bo3ayxa, WTaTue, CIMPTOBKA,
CTEKNsAHHaA nanoyka, ny4YnHa, CTakaH c BOZOWN.

Mamepuaribi u peakmugbl: KpacHbln phocdop.
TexHuka 6esonacHocmu: C 0CTOPOXHOCTbIO 06paLlaThes € ropsammM hocdopom.
UIHCmMpyKUUs K 8bIMNOHEHUIO:

1.Kpuctannusatop HanonoBMHy 3anonHMTe BoAoW. Ha noBepxXHOCTb BOAbl MOMecTuTe (hapdopoByto YaLlKy C
11,5 r cyxoro KpacHoro docgopa. 2.06paTute BHUMaH1e Ha HEO6X0AMMOe YCIOBUE IKCNepUMeHTa —
BNaxHbIN hoccop ncnonb3oBatb Henb3a! Pocdopa AONMXKHO ObITh B3ATO 6onbLUe, YeM TpebyeTca ans
CBSI3bIBaHNSI BCErO KUCNOPOAA, HaXoAsLWerocsa B cocyae.

1. OrtkponTe NpobKy npubopa n NOMeCTUTE KOSTOKOS B KPUCTannmM3aTop ¢ Bogoi. MNorpy3unte Konokos B
BOAY HACTONbKO, YTOObI YPOBEHb BOAbI COBMAAan C HUXHUM AeneHnemM Konokona. Mpu 3ToM HUXHUI
Kpali KOnoKora He A0oMXeH AOXOAWTb A0 AHA KpucTannmsaTtopa . [1ns 3Toro Kojokos 3akpenuTe B
LUTaTMBE UM NOMECTMTE Ha AHO KPUCTannn3aTopa ABe CTEKNAHHbIE NaoyKy .

2. CunbHO pa3orpeB KOHeL, CTEKMAHHOM Nanoyku, onycTuTe eé B KONMoKos 1 nogoxrute gpocdop. Kak
TonbKo dhocdop 3aroperscs, ObICTPO N3BMNEKUTE NANOYKy U 3aKPOUTE KONMOKOS Npobkon. Konokon
3arnonHAETCA rycTbiM 6enbiM AbIMOM, COCTOALLMM U3 YacTudek hochOpHOro aHrmagpuaa.

3. Tlpwn ropeHnn doccopa 06bEM Bo3ayxa BHYTPM KOMOKOMA BHa4arne oT HarpeBaHNsA HEMHOTO
yBenuunBaeTCs, a ypoBeHb BOAbl B KOJIOKONE NoHuXaeTcs . [1o mepe pacxogoBaHus KMcnopoaa
nnamsi NocTeneHHo racHeT. benbln ochopHbIN aHrmapua, pactTeopsaeTca B Boge . Cocyp,
oxnaxzaeTcs, ra3 B KONoKofe NocTeNeHHO yMeHbLLaeTcs B 06bEME . YpoBeHb BoAbl B KOMOKOIe
nosbilaeTcs . B kpuctannusaTtop gonente BoAbl B TaKOM 06bemMe, YTOObl BHYTPY U CHapyXu
KOJI0KOMna ypoBHU Oblnv OAMHAKOBbI U COBMagany co BTOPbIM AeNeHNeM KOoKona.

6 . OTKponTe Npnbop 1 NpU NOMOLLY FropsiLLLEN NYUYNHbI ybeguTechb B TOM, YTO OCTaBLUMICA B KOJIOKOJIE ra3 He
noaAepXuBaeT ropeHns. PesynbTaTtbl HAbNAEHUN

Uucno geneHun B npnbope, 3anonHEHHbIX Yuncno genennn B npubope,
BO34yXOM ([0 NpOBeAEHUsA peakuun) 3anosiHEHHbIX razamu (nocne

NpoBeaeHNs peakLmn) Kakomn ra3 npopearunpoBan

BbiBOAbI:
B BbIBOgax ykasaTb coaepxaHue kucnopoga B Bo3ayxe (B %).
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KoHTponbHble Bonpockl: 1.Kakon ras pacxogyetcsi npu cxuradmmn choccopa B Bo3ayxe? 2.Kakon 06bém
Kucnopopfa B Bo3fyxe? CKOMbKO 3TO cocTaBnsAeT B npoueHTax? 3.MNodyemy Ana npoBeaeHusa aKcnepumeHTa
6epyT u3bbIToK hocchopa?

4 KakoWn ras octarcs B Konokosne nocne cropaHusa gocgopa? 5.3agaHuna ana noarotosku kK N'MA, BI1P
YKaxuTe, B Kakyto rpynny BXoAAT BELECTBa, 3arpA3HAoLLMe BO3AYX:

1. BOAAHONM Nap, yrnekucnbli ras; 2.CepHNCTbIN ras, okcuapl a3oTa; 3.KMcnopog, a3oT; 4.renun,
Kucnopog,

TOUKA \\'POCTA

9 knacc
HdemoHcTpaunoHHbIN 3kcnepumMmeHT Ne 1. «TennoBou acpheKT pacTBOPEHUA BelecTB B BoAe»

TeopeTtuyeckas 4acTb. PacTBOpeHue BELLLECTB NPeACTaBnsaeT cobomn CroXHoe (PU3MKO-XMMUYECKOe ABNeHNe,
3aBucsLLee OT NpuUpoabl PaCTBOPEHHOIO BELLLECTBA U PacTBOPUTENSA, OT TeMnepaTypbl Y KOHLEHTPaLMK
o6pasyloLlerocsi pacteopa.

Mpv pacTBOpEHUN KpUCTaNSIMYEeCKNX BELLLECTB B BOAE NPOUCXOAAT TPU OCHOBHbIX npouecca. 1.PaspyleHve
KPUCTannMyeckon peLLéTKn pacTBOpAEeMOro BelllecTBa — SHA0TepPMUYECKMI NPOLIECC.

1. wapaTtauus, T.e. B3aMMOAEeNCTBIUE YacTuL, (MOHOB UNN MOJEKyJ1) pacTBOPSEMOro BeLLecTsa C
MOJeKynamMm Boabl — 9K30TepMmUyeckuin npouecc . 3.MepeHoc rmapaTpoBaHHbIX YacTuL, OT rpaHuLbI
KpUCTanmn-pacTeop B 06LWuii 06bEM pacTBopa, 3TOT NPOLECC HE CONMPOBOXAAETCH HU BblAeNIeHNEM,
HUW MOrMOLLEHNEM TENNOThI.

B 3aBucmMmocTn ot TOro, TennoBon 3dEKT Kakoro u3 AByx NPOLLECCOB (pa3pyLleHne Kpuctanna unm
rmapaTtaumsa Yyactuy) npeobnagaet, oowmii TennoBon achdeKT pacTBOPEHUS MOXET ObITb BEMMUNHOW
NOSIOXMTENBHOWN NN OTPULATENBHON.

MpakTnyeckas Yyactb. Llesib pabomesi: onpenennTb TennoBon 3chdekT pacTBOPEHUS] CEPHON KUCIOThI,
rMapoKcMaa HaTpus U HUTpPaTa aMMOHUS .

lNepeyeHb Oamyukos yughposol nabopamopuu: JaTinK TeMnepaTypbl NIATUHOBLIN .

HononHumensHoe obopydosaHue: cTakaH Ha 150 mn - 3 WT.; CTEKNAHHAA Nanoyka; NpoMbIBarnka; MepHas
npobupka; wnatenb — 2 W .

Mamepuarbi u peakmuebl: cepHast KUCNoTa (KOHL, .); TMAPOKCUA, HAaTPUSt KpUCTaNIMYECKUIA; HUTPAT aMMOHNS

TexHuka 6e3onacHocmu: 1.CepHas KMCNoTa 1 rmapoKcu, HaTpus SIBNSAOTCA arpeCcCUBHBbIMUN BELLLECTBAMM.
HeobxopmMo ocTeperaTbCa MX NonagaHusa Ha KoXy n ogexay. 2.bepeyb rnasa! 3.Heob6xogMmMo NOMHUTL
npaBusio pa3eedeHns KUcnoT. 4.Ha pabodyem mecTe AoSKHbI ObITh HEMTpanuaytowme cpencTea; 2%-Hble
pacTBOpbI rnapokapboHaTa HaTpUA U YKCYCHOW KUCTIOTbI.

UHCMpYKUYUs K 8bIMOTHEHUIO:
1.B nepBbint cTakaH HanenTte 50 mn Boabl. 2.C NOMOLLbIO faTynKa onpeaenute e€ TemnepaTypy.

1. OtmepbTe 10 M KOHLEHTPMPOBAHHOW CEPHOM KUCMNOThl U MeAeHHo, Npy NepemMeLlnBaHum pacTeopa
CTEKITAHHONM Nasioykon BNMBanTe CepHyto KucrnoTy. Obpatute BHUMaHWE Ha NOPAAOK CMELLMBaHUSA
BOAbI M cepHoW kucnoTel! CrnegnTte 3a u3MeHeHneM TemnepaTypbl MpU pacTBOPEHUU KUCTIOTHI.
Haunbonee Bbicokoe NokasaHue TemnepaTypbl 3aHecuTe B Tabnuuy. [JJaTuuk TwatensHo NpoMoinTe
BOLOOW.

2. Bo BTOpOI cCTakaH nomecTuTe OKoso 8 r TBEPAOro NopoLlKa rmgpokecnga Hatpus n snente 50 mn
Boabl. OnycTute Aatyumk TemnepaTtypbl U nepemMeluante pacteop. OTMETbTE CaMOe BbICOKOE
3HayeHne TemnepaTypsbl. TLaTensHO NpOMoNnTe AaTUYNK BOAON.

3. B Tpetun ctakaH HacbinbTe 15 I MENKOKPUCTANNIMYECKOro HUTpaTa aMMoHusa 1 npunente 50 mn
Boobl. OnycTute Aatymk TemnepaTtypbl 1 BbICTPO NepemMellanTe pacTeop. Hambonee Hu3koe
3HaYeHne TemnepaTtypbl 3aHecuTe B Tabnuuy.

Pe3ynbTaTbl U3aMmepeHuin/HabnogeHni
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Nccnepyemas cucrtema OunctnnupoBaHHas Boaga Bona + H2S04 Bopga + NaOH Boga + NHANOJ

Temnepatypa, °C

Bbi800hbI:

OTpas3unTb, Kakon TensnoBon achdeKT NnpeobnagaeT Npu pacTBOPEHUN B BOAE CEPHOM KUCIOTbI, HUTpaTa
aMMOHUS, TMAPOKCUAA HATpUS.

KOHmpOﬂbeIe 80r1pOChbI.

1.06bsCHUTE, noyemy npun pacrteopeHnn oaHMX BeWeCTB B BOAE BblaenAeTca tennora, opyrux —
nornouiaeTcA. 2.I'Ipep,nono>K|/|Te TEnnoBomn Sq)q)eKT npouecca pacTtBOpeEHNA B BOAE NMApoKcuaa Kanuma.

MpakTnyeckas paboTa. ANeKTPONUTbI U HESNEKTPOSUTLI.

TeopeTnyeckas YacTb. an/l pacTBopeHnn B BOAE NOHHbIX COeNHEHNN nonApHbIe MOJEKYJbl BOAbl OKPYXakT
(COJ'IbBaTI/IpyIOT) 3apAXeHHble NOHbI, NepeBoaAa UX B pacTtBop. MOJ'IeKyJ'IFIprIe coeiuHeHnA ConbBaTUPYHOTCA,
HO He pacnaaakTCA Ha NOHDI. B nepBoM Clly4ae pacTBOp npoBoauUT SJ'IeKTpVIl-IeCKVIVI TOK, BO BTOPOM HeT.

Onpenenntb NPUHAANEXHOCTb BELLECTBA UM pacTBOpa BELLLECTBA K 3MEKTPONUTAM MOXHO Npu NOMOLLIN
N3MepeHUst aNeKTPONPOBOAHOCTU. Ecnu anekTponpoBoAHOCTL BENWKA, TO UCCNeAyeEMbI OOBbEKT —
anekTponuT. Ecnn 3HayeHne anekTponpoBogHOCTU MeHbLUe 20 MKCM/CM, TO 3TO HE3NEKTPOSNT .

[NMpakTnyeckas YyacTb.

Llenb pabomesi: onpeaenutb NPUHaAeXHOCTb BELLECTB, CMecell BelLLleCTB U pacTBOPOB BELLECTB K
SMNEeKTPONUTaM U He3NeKTPoNmTaMm .

lNepeyeHb dam4yukos yugposol nabopamopuu: AaTYNK 3NEKTPONPOBOAHOCTH . [lononHUTENnbHoE
obopynoBaHue: ctakaHbl Ha 50 mMn; WTaTUB C 3aXNMOM; NpoMblBarka . MaTepuarnbl 1 peakTuBbl;
AucTunnupoBaHHasi Boga; no 20 mn aTunoBoro cnnpta, 6eH3nHa, kepocuHa; 5%-Horo pactTeopa caxaposbl,
pacteopa cnupTta (1:1), 5%-Horo pacTBopa xnopuga HaTpus; 5%-HOro pacteopa XJ10poBoAopoaa; 5%-Horo
pacTBopa rmapokcupa HaTpusi, noBapeHHas cosnb (TBEpaast), caxap (TBEpabIN) .

TexHuka 6e3onacHocmu: MNpun paboTe C roprUYNMM XULKOCTSAMU (CNUPT, OEH3UH, KEPOCKH) BONN3K HE [ONXHO
ObITb OTKPbLITOrO OrHS.

MHCITIpyKL(UFI K 8bIlNOJIHeHUIo:

1.B cTakaH nomecTnTe NoBapeHHyo COfb 1 ONYyCTUTE B CTaKaH AaTUMK 3J1EKTPONPOBOAHOCTH . [poBoANT nn
COJb 3MEKTPUYECKUI TOK? 2. AHanorn4Hblie AeNCTBUA NpoBeanTe ¢ caxapo3on . 3 . B ctakaH Hanente 20 mn
nccnegyemoro pactsopa.

1. OnycTtute B HEro JATYMK SMEKTPONPOBOAHOCTM, 3aKPENEHHbIN B Nanke wraTvMea. HabniogarnTte 3a
N3MEHEHNEM 3HAUYEHUS SMEKTPONPOBOAHOCTU. Korga nokasaHusa gatynka nepectaHyT MU3MEHATLCS,
3anuLmnTe ero 3Ha4YeHne B Tabnuuy .

2. O6patnte BHUMaHKe! [laTumk nocne Kaxaoro onbiTa TwaTtenbHO NpoMbIBaeTcsi Bogon. 6.3atem
OaT4MK ONycTMUTE B CreayoLwmi pacTBop . AHanornyHble 4eNCTBUA npogenante co BCemu
pacTBopamu. Pe3ynbtaTbl U3mepeHuit

Ne Ha3BaHue BellecTBa, 3HaueHue aneKTponpoBogHOCTU, MKCM/CM ONeKTpoNUT NN Hearnek
onbiTa | pacTBopa

KoHmporbHble 80rpochI:

1.06anJ,ar0T BHUMaHWE, 4TO HN ANCTUIINTMPOBAHHaA BoAaA, HU TBépﬂ,aFI COJlb HE MNMPOBOAAT ANNIEKTPNHECKOIo
Toka. Tem He MeHee pacTBOp conu B BOAE NpOBOAUT 3ﬂeKTpVI'-IeCKVIl7I TOK. OTO 3HAYNT, 4YTO B pacTtBope
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OTKYyAa-TO NOABJIAOTCA NOABUXHbIE 3apAaabl. Mop aTo HabnogeHWe BBOOAT onpeaeneHune anekTponuta n
MEeXaHU3m 3]'IeKTpOJ'II/ITI/ILleCKOI7I anccounaumn.

2 . Bcerga nv BogHble pacTBOpbI BELLLECTB NPOBOASAT 3f1EKTPUYECKUI TOK? He Bceraa, T.e. HEKoTopble
BELLECTBA He Aal0T MOHOB MpW pacTBOpPEHUN . OTO — BELLECTBA C MONEKYIIAPHON KPUCTanIn4yeckom
pewwéTkon. 3.3apaHua gns nogrotosku K NNA, BIP

A) K xopoLUuo pacTBOPUMbIM 351EKTPONINTAM OTHOCHATCS:

1.rugpokeng 6apus; 2.cpochat marnus; 3.cynbcpug megu(ll); 4.kapboHat kanbums. B) AnekTpnyecknin Tok
NPOBOAWNT:

1.pacTBOp 3TUSIOBOrO CNUPTA; 2.pacTBOp rNnLEpuHa; 3.pacTBOp rMoKO3bl; 4.pacTBOp FMAPOKCMAA KasrbLUys.

JTabopaTtopHbii onbIT N2 1. «BnuaHune pactBoputens Ha ANCCOLMALNIOY

TeopeTuyeckas YacTb. Bo MHOrMx Xnopuaax nepexoHbix METAnNoB CBA3M UMEIOT B 3HaYUTENBHON Mepe
KOBalEeHTHbI xapakTep . ManononspHbie pacTBopuTenu (CMPT U aueToH) COMbBaTUPYHOT MOSIEKY b
uenukom. Mpy gobasneHnn BoAbl OHa COMbBATMPYET MOHbI, Bbi3blBas 3MEKTPONUTUYECKYHO AUCCOLMALMIO .
LiBeT pacTBopa npu 3T0M U3MEHSIETCH, @ 3NEKTPONPOBOAHOCTL PE3KOBO3PacTaeT .

MpakTnyeckasa YacTb. Llenb paboTbl: cdhopMmpoBaTh NpeacTaBneHe o ponu pacTBopuTens B
SNEeKTPONUTUYECKOI AMCCoLnaLImMn.

lNepeyeHb Oam4ukos yughposoli nabopamopuu: [ATUNK SNEKTPONPOBOAHOCTH .
HononHumenbHoe 0bopydogaHue: ABa BbICOKUX XMMUYECKUX cTakaHa (50 Mn); cTeknsaHHasa nanoyka.

Mamepuarnbi u peakmuesi: CuCl2 6e3B0oaHbIN (MMEET KOPUYHEBLIN LBET . [Mony4yatoT, Harpesas
Kpuctannorngpar B Yallke A5 BbinapmMBaHus . XpaHST B NSIOTHO 3aKPbITOM COCYAE); aLeTOH UIn CNnpT .

TexHuka 6e3onacHocmu: 1 . CnnpT 1 aLETOH — roprodne BellecTea. He ucnonb3oBaTb OTKPLITOE Niams.
CneupanbHblie Mepbl 6e30MacHOCTU Npu paboTe C roprYnMn XnakoctTsamu. M3beratb nonagaHusa conen meau
Ha KOXY W ofexnay, Tak Kak OHWU S00BUTbI.

2 . MNpn nonagaHum CMbITb XONOAHOM Boaon 6e3 Mbina.
UHCMpyKYUst K 8bIMONTHEHUIO:

1. B xmmunyecknin ctakaH HacbinbTe ~0,5 r 6e3sogHoro xnopuga megum (1) CuCl2 n Hanente ~25 mn
crnvpTa unu aueToHa .

2. PacTBopuTE BELLECTBO, NEpeMeLLMBas COAEPXNMOE CTakaHa CTEKNAHHOM Nanoykon. Ecnu
pacTBOpPUTbL COJb MOMHOCTLIO HE YAAETCA, akKKypaTHO CrienTe NoslyyYeHHbI pacTBOp B APYron cTakaH.

3. TorpyauTte B pacTBOp LUyN AaT4MKa 31eKTPONPOBOAHOCTU U N3MEPLTE 3N1EKTPONPOBOAHOCTD .

4. O6paTuTe BHMMaHME Ha LBET pacTBopa. [punenTe K pacteopy 25 mn Bogpbl. MNepemeluanTe,
obpaTnTe BHMMaHUE Ha U3BMEHEHME OKpacKu. 5.13mepbTe 3neKTpONpPoOBOAHOCTb NMOSIyYEHHOrO
pacTBopa .

Pe3ynbTaTbl nUamepeHuin/HabnogeHni

BewectBo | OnekTponpoBOAHOCTL B CNNPTE (ALETOHE) | QnNeKTponpoBOAHOCTL Nocne [obaBneHns B

Xnopug megm (I1)

Bbigodbl: OTpasnTb BNNSHWE PacTBOPUTENS HA 3NIEKTPONPOBOAHOCTb COSMN.

KoHnmpornbHbie gonpocski: 1.0 4ém cBuAeTenbCTBYET POCT 3N1EKTPONPOBOAHOCTU CONK Npu fo6aBneHnn
Boabl? 2 . [Noyemy nameHseTca uset pacteopa? 3 . Kak BNMseT npMpoaa pacTBoputena Ha
SNEKTPONUTUYECKYIO Anccoumaumio?

JTa6opaTtopHbIn onbIT N2 2. « CunbHble 1 cnabble aneKTponmuTbi»
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TeopeTtnyeckasa 4yacTb. SﬂeKTpOJ'IVITaMI/I Ha3blBalOTCA BelleCcTBa, pacnagaloumecd Ha NoHbl BClieaAcTene
3J'IeKTpOJ'II/ITI/IL-IeCKOI;1

anccounaunn. PaCTBopr ANEKTPOSTUTOB ABNAKTCA NPOBOAHUMKAMW BTOPOro poaa, Tak Kak npoBogAT
3neKTp|/|quKv||7| TOK 3a CYET NoHOB. Mo cnocobHoCTH K 3]'IeKTpOJ'IVITVI‘-IeCKOl7I anccounaumi AaNeKTpornnTbl
YCNOBHO pa3fenAarT Ha CUNbHbIE U cnabble. CunbHble ANEKTPONUTbI NPakKTU4ECKN NOJTHOCTbIO
anccoumnpoBaHbl Ha NOHbI B pa3GaBJ'IeHHbIX pacTBopax . K HUM OTHOCATCA MHOrne HeopraHn4yeckume cosu,
HEKOTOpPbl€ KNCINOTbI U LWenoyvn

. Cnabblie ANEKTPO- NNTbI NMLLIb YaCTUYHO ANCCOUMNPOBAHbI HA NOHbI, KOTOPbIE HaxoaATCA B AUHaAMU4YECKOM
paBHOBECKIN C HEAUCCOUUNPOBAHHbIMKN MOJTIEKynamMu . K cnabbim ANEKTPONInTamM OTHOCATCA MHOrne
opraHmn4yeckune KUCcnoTbl  OCHOBaHMA .

[MpakTnyeckas YacTtb. Liesnb pa6omb/: onpenenntb, ABNAKTCA NI BblAaHHbIE BeLWeCTBa CUJTbHbIMU UITU
cnabbiMu ANEKTPONMNTaMn Ha OCHOBaHNN U3MePEHNA 3N1eKTPONpoBOAHOCTN UX PaCTBOPOB .

Mepeyverb Oamyukos yughposoli rabopamopuu: AATYMK 3IEKTPONPOBOAHOCTH .

[ononHumernb+Hoe o6opydosaHue: TpU XMMUHECKNX cTakaHa (25 50 Mi), npombiBanka ¢ AUCTUNNNPOBAHHON
BOAOM .

Mamepuansi u peakmuebi: 10 %-Hble pacTBOPbI COMSIHON, a30THOM M YKCYCHOW KUCIOT (XKenaTensHo B
KanenbHuuax); punbTpoBansHasa bymara .

TexHuka 6e3onacHocmu: Cobniopante Mmepbl 6e30nacHOCTY NpU paboTe ¢ KUCNoTaMu 1 LeroYamu.
UIHCMpyKUUSs K 8bIMNOHEHUIO:
1. B Tpu cTtakaHa Hanente no 25 50 Mn AUCTUANMPOBAHHON BO/bI.
2. B nepBbiit cTakaH AobasbTe 1 Kanm YKCYCHON KUCIOTbI, BO BTOPOW - CONSIHON, B TPETUI - @30THOM.

3. VIamepbTe 3aneKTponpoBOAHOCTb KaXA0ro pacTBopa, BelTUpas Lwyn punbTpoBanbHon bymaron nocne
Kaxnoro uamepeHnsa . PesynbTaTbl U3MepeHun

Ne 3HayeHune aneKTponpoBoAHOCTU, MKCM/CM Ha3BaHue BblJaHHOro BeLLecTBa

3

Bbi1800bi: OTpa3uTte NpUHaAEXHOCTb BELLECTB K CUTbHBIM U crabbiM anekTponuTam. KoHTpornbHble
BOMPOCHI:

1.MNMo4emy pacTBOp CONAHON KNCIOTbI fy4lle NPOBOAUT 3NIEKTPUYECKNA TOK MO CPABHEHWNIO C PaCTBOPOM
YKCYCHOM KUCNOTbI? 2.K KakKuM a11eKTponinTaMm OTHOCUTCA pacTBOpP a30THOW KUCNOTbI? 3 . 3agaHune ons
noprotosku Kk A, BINP

dopMyrnbl TONbKO Crabblx 3M1IEKTPONUTOB NPeACTaBneHbl B pAAy:

1.Ca(0H)2, HPS, HQS04 2HDCO3, NH3-HDO, HDS 3KOH, KNOJ, HCI 4.ZnS04., MgCI, HBr

LeMoHCcTpauunoHHbI onbIT N2 2. «3yueHne BNNAHNA pa3nnyHbiX akTOpPOB Ha CKOPOCTb peakuum»
TeopeTtnyeckasn Yactb. CyLecTBYOT pa3Hble Mogndukauum npudopa onsa naydeHns XuMn4ecknx peakumn. B
OHOIN KOHCTPYKLMKN pOJfib peakTopa BbINONHAET 06blvHast Npobupka, B Apyron, 6bonee coBpeMeHHON, - cocyL,
JNManponbTa.

OpHako TeEXHUKa AEMOHCTpaLUUKn SKCNepUMeEHTa OCTaéTcs oanHakoBon. MeHsaeTca nuilb NOpsaoK
CMeLLMBaHUA pearnpyoLumx sewects. CHayana B NpobupKy-peakTop 3anmBaeTcsa pacTBOP KUCMOTbI, @ B HETO
nomeLlaeTca TBEpAOE BELECTBO (LUMHK, MpamMop).
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MpakTnyeckas 4acTb. Llenb paboTbl: U3yunTb BAUAHUE Pa3nnYHbIX aKTOPOB HAa CKOPOCTb XMMUYECKOM
peakuuu.

lNepeyeHb Oam4ukos yugposoli nabopamopuu: paTunK TemnepaTypbl NaTUHOBDLIN.

HononHumensHoe obopydosaHue: Npubop ANA U3yYeHUs CKOPOCTU XMMMUYECKUX peakLMi; anekTpuyeckas
NNUTKa; cCTakaH XuMmnyeckun Ha 250 mn; wnaTenb; KpUcTannmM3aTop ANS NPoMbIBaHUSA cocynoB J1aHaoNbTa;
npobupkm MX-21 (3wt .) .

Mamepuarnbi u peakmuesbi: conaHas kucnota (4%-Hbin); consHada kucnota (10%-HbIn); KycoOUuKn Mpamopa;
NOpPOLLIOK MpaMopa; YKCycHas Kncnota (6%- Hbi); LMHK; nepokeug, sonopoaa (3%-Helin); Anokeua, mapraHua
(V) .

TexHuka 6esonacHocmu: CobntopaTth Npaeuna paboTkl C KUCNOTaMKU U HarpeBaTenbHbIMU 3NEKTPUYECKMMM
npubo- pamu .

UHCmMpYyKyus K 8bINMONTHEHUIO:
Onbim 1.BnusiHne Nnpupoabl pearnpyroLmx BeLLECTB Ha CKOPOCTb XMMUYECKOW peakLum

B opgHo koneHo cocyaa JlaHpgoneTa Hanente 3 mn 1 M pacTBop ykcycHon kucnotbl ( 6%-Hbli pacTeop), B
[pyroe KosieHo nomecTtuTe 2 3 rpaHynbl UMHKa. Bo BTopon cocyn J1aH- nonbTa Haneiite 3 mn 1 M consHon
KncnoTtbl ( 4%-Hblit), B Apyroe KoneHo - 2 3 rpaHynbl uMHKa . MNpucoeauHnte cocyabl JlaHaonbTa K
MaHOMeTpuyeckum Tpybkam.

Obpamume sHumaHue! OpHOBPEMEHHO NepenenTe KACNOThI B cocyaax JlaHaonbTa K rpaHynam LMHKa.
CpaBHUTE YPOBHM XNOKOCTM B MAHOMETPUYECKMX TpyOKax. Yyalumecs AenatoT BbIBOA O Pa3HOW CKOPOCTU
XUMUNYECKUX peakLmm .

Onbim 2. BNusiHWe KOHLUEHTPaLMKN pearnpyroLmx BELLECTB HA CKOPOCTbL XMMUYECKON peakLmm

B ofHo koneHo cocyfa JlaHaonbTa Hanevte 3 M 4%-HoW CONAHON KUCIOTbI, B ApYroe KOJIEHO NOMeCcTUTe
2 3 rpaHynbl uMHKa . Bo BTopon cocyp JlaHponsta Hanente 3 mn 10%-HON CONMAHOM KNCNOThI, B ApYroe
KONEHO - 2 3 rpaHynbl UMHKa. MNMpucoeguHnte cocynpl JlaHaonsTa K MaHOMETpPUYECKUM TpybKam.

O6paTtnte BHMMaHne! OpHOBpEMEHHO NepenenTe KACNOoThI B cocyax JlanaonbTa K rpaHynam LMHKa.
CpaBHMTE YPOBHU XNOKOCTU B MAHOMETPUYECKUX TPYOKax. Yyalumecs genatoT BbIBOZ, O Pa3HOM CKOPOCTH
XUMUWYECKUX peakLmn.

Onbim 3. BnusiHne TeMnepatypbl pearmpyoLimx BELLECTB Ha CKOPOCTb XMMUYECKOIN peakLmm

B ogHo KoneHo cocyaa Nanponsta HaneinTe 3 mn 10 % consaHoi KUCNOTbI, B APYroe KoneHo nomectute 2 3
rpaHysbl LMHKa . Bo BTopown cocyg JTanponbta Hanente 3 mn 10%-HOM cons- HOW KUCNOTLI, HAarpeTomn Ha
BoasAHon 6aHe Ao 50 °C, B Apyroe KomneHo - 2 3 rpaHynbl umHKa. MpucoeamHute cocyapl JlaHgonsTa K
MaHOMETPUYECKUM TpybKam.

O6bpaTtnte BHMMaHMe! OgHOBpeEMEHHO NepenenTe KACNOoThl B cocyaax JlanaonbTa K rpaHynam LMHKa.
CpaBHUTE ypOBHM XUOKOCTVM B MaHOMETPUYECKMX TpybKax. Yyalumecs aenatoT BbIBOA O pa3HOW CKOPOCTU
XUMUNYECKUX peakLmm .

Onbim Ne 4. BnusiHne NoBepXHOCTU CONPUKOCHOBEHMUS pearmpyroLyx BELLECTB Ha CKOPOCTb XMMUYECKOM
peakumm

B ogHo koneHo cocypa JlaHgonbta Hanente 3 mMn 4%-HOM CONAHON KUCNOThI, B APYroe KoneHo nomectute 1r
Mpamopa, B3ATOro B Buae Kycodka. Bo Bropon cocya Jlangonbta Hanente 3 mn 4%-HON CONSHOM KUCHOTbI, B
apyroe koneHo - 1 r nopoluka Mpamopa. NpucoeagnHuTe cocyabl J1laHaonbTa K MAHOMETPUYECKUM TpyOKaMm.

Obpamume sHumaHue! OgHOBpEMEHHO NepenenTe KUCNoThl B cocyaax JlaHaonbta K MpaMmopy LMHKa.
CpaBHUTE ypOBHM XNOKOCTM B MaHOMETPUYECKMX TpybKax. Yyalumecs aenatoT BbIBOA O pa3HOW CKOPOCTU
XUMUNYECKUX peaKkL M.

Onbim 5. Bnnanne Katann3aTtopa Ha CKOPOCTb XUMUYECKON peakuumn

B ctakaH c Bogow, HarpeTon o 50 °C, nomecTuTe 2 AEMOHCTPaLMOHHbIE NPobupkn ¢ 2 mn 3% -Horo
pacTBopa nepokcuaa Bogopoaa. BoigepxmeaoT Npobupku B Boge 0Kono 2 MUH. Mi3BneknTte npobupkn ns
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BOASAHON 6aHN 1 NPOAEMOHCTPUPYITE yUYaLMMCS pe3ysbTaT - Ha CTeHKaX NPOGUPKN NOABUNUCH MY3bipbKu
rasa kucrnopopa. B onHy n3 npobmpok BHecuTe Ha KOHUYMKe naTensa auokeua mapradua (IV) . HabniopatoT
SHepruyHoe BblAeNeHne KUCNopoaa.

KoHmpornsHbie gornpocski: 1.0T kakmx hakTopoB 3aBUCUT CKOPOCTb XMMUYECKON peakuun? 2.MNovemy
pasnoxeHne Nnepokcuaa BOAOPOAA B MpUCyTCTBUM Anokeuaa mapradua (IV) cHavana ngét oveHb BbICTpO, a
3aTem 3ameanseTca?

1. 3apanus gnsa pa3suTna yHKLMOHANBHOM FPaMOTHOCTH:

ch

o
L

t B Tpu ogmHakosble NPOBUPKM YUYEHNKM Hanunm no 5 mn pacTeopa
COJSIHON KUCIOTbl OAMHAKOBOW KOHLEHTpaumMK. B nepByto NpoGUpKy NOMOXMIN CTPYXKW Xenesa, BO BTOPY!HO -
CTPYXKW LMHKA, B TPETbIO - CTPYXKN HEM3BECTHOIO CBETIIONO APKO GrecTaALLero

mMeTanna. Hanbonee MHTEHCMBHO BblAeNeHNe ra3a Habnoganu B TpeThel NPOGUPKe C HEU3BECTHBLIM
mMeTansnom. Bo BTopoit npobupke ¢ UMHKOM UHTEHCUMBHOCTb BblAeNeHus ra3a Oblna MeHbLUe, YEM B TPETLEN.
B nepBoit Npoburpke ¢ Xene3oM MHTEHCUBHOCTb BblAeneHus rasza oblnia HauMeHbLLEeN.

a)[encTBure kakoro chakTopa, BNUSIOLLEr0 Ha CKOPOCTb peakumu, Habnoganu yyawmeca? 6) Kakon metann
MOI HaxoAUTbCA B TpeTbel Npobupke? 3anuwnte HasBaHWe MeTanna.

1. Ha rpachvke npegcTtaBneHa 3aBUCHMOCTb KOHLEHTPaLMW UCXOAHbIX BELLECTB U NMPOAYKTOB peakuun
OT BPEMEHU NPoTeKaHUA peakLui:

Puc. 20. M'pacdrk 3aBUCMMOCTY KOHLLEHTPALMN UCXOAHbIX BELLECTB 1 NMPOAYKTOB peakuun OT BpEMEHN
NpoTeKaHna peakumm

OnpepenuTe, Kakasi KpuBasi ONMUCbIBAET M3MEHEHME KOHLEHTPaLUM UCXOAHbIX BELLECTB, a Kakasi - NPOAYKTOB
peakuum .

lMepeyeHb AOCTYMHbIX UICTOYHUKOB MHGOpMaLK

1.Bacunbes B.I1., Mopo3oga P.I1., KouepruHa J1. A. NpakTukym no aHanuTu4eckom xmmmm: Yueb. nocobne
ans By30B .-M .: Xummsa, 2000 . — 328 ¢ . 2.pocce 3., BancmanTenb X. Xumusa gna nio6o3HaTeNbHbIX.
OcHoBbI XMMUK N 3aHNMaTenNbHble onbiTel. P . 1974 . Mep . ¢ Hem .- J1 .: Xumusa, 1979.

—392c.
1. HOepnronby B.®. Mup Bogpl. — J1.: Heapa, 1979.-254 ¢ .

2. Xunma .M . Obwasn xumus . MNpakTnkym L-Mukpo . PykoBogcTBo anst ctyaeHtos . — M .: MUY,
2006 . —322c .

3. Wcnonb3oBaHue undpoBbix Tabopatopuin npu obyveHnn xummumn B cpegHen wkone/ becnanos 1. .
Hopodees M.B., XvnmH .M ., 3umnHa A

., Opxekosckuin M.A.- M .: BUHOM . Jlabopatopus 3HaHui, 2014 . — 229 c.

1. Kpuctannel. Kpuctannormugpatbl: MeToamyeckue ykasaHus K nabopatopHbiM pabotam. Mudgtaxosa
H. WU, MeTtposa T.H., Paxmatynnuua M. ®. — Ka3aHb: KasaH. roc. TexHon . yH-1., 2006 . —24 c.
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2.

JleeHcoH M .A. 100 Bonpocos 1 oTBeTOB MO Xmmun: MaTepuans! ANns LWKOSbHbIX pedepa- TOB,
baKynbTaTUBHbIX 3aHATUIN U CEMUHApPOB: Y4yebHoe nocobue. — M .: «M3gatenbcTBo ACT»:
«M3patenbcTBo AcTpenby, 2002 . —-347 c.

JleeHcoH U . A . Xumunyeckune peakumu: Tennoson addekT, paBHoBecue, ckopocTb . — M .: 000
«M3patenbcTBo AcTpenb, 2002 . — 192 ¢ . 9.Jlypbe 0. KO. CnpaBoYHMK MO aHaNMTUYECKON XMMUN.
— M .: Xumua, 1971 . —C . 71 89.10. Hazaposa T.C., [pabeukuit A .A ., Nasposa B. H.
XnmMnyecknn akcnepumeHT B wkone . — M .: [poceeweHue, 1987 . —240 c.

HeopraHuyeckaa xumus: B 3 1./Mopg pen. HO . [0, . TpetbsikoBa . T . 1: ®DU3NKO-XMMUYECKMNE OCHOBBI
HEOPraHNYeckon XumMnn: YuebHuk gns ctyn,. Boicl . yueb . 3aBegeHunin/M . E . Tamm, O . [, .
TpeTtbakoB . — M .: U3paTtenbckuit LeHTp «Akagemusay, 2004 . —240 c.

MeTtpsiHoB N.B . Camoe HeobbIKkHOBEHHOE BellecTBo B Mupe . — M .: Meparoruka, 1976 . — 96 c .
13.CtpenbHukosa J1. H. M3 yero Bcé caenaHo? Pacckasbl o0 BewecTtee. — M .: Ay3a-npecc . 2011 . —
208 c.

CycneHnnnkoBa B .M, Kucenesa E . K. PykoBoaCcTBO N0 NPUrOTOBIIEHUIO TUTPOBAHHbIX PACTBOPOB . —
J1.: Xumusa, 1967 . — 139 c.

®apapen M. Uctopusa ceeuu: lMep. ¢ anrn ./Mopg pen . b . B . HoBoxunosa . — M .: Hayka . (naBHas
penakumsa dusnko-matemaTnyeckon nutepatypbl,1980 . — 128 c ., un . — (Bubnuoteu-ka «KBaHT»)

. XomueHko I". I.,CeBacTbsaHoBa K . N . OKMCANTENBLHO-BOCCTAHOBUTESNbHbIE peakuun . — M .:
MpoceeweHne, 1989 . — 141 ¢ .

. QHumknoneans gna geten. T.17 . Xumua / Tnas. . peg, .B. A. BonoawH, Bes . Hayu . peq, . U
JleeHcoH . — M .: ABaHTa +, 2003 . — 640 c . 18 . OpTumo J1. Boga: KHUra o camom BaxHOM
BellecTBe B Mupe: nep. ¢ puH . —M .: Komnacl'ng, 2019 . —153 c.

19 . YepTkoB UN.H ., Xykos N.H. XuMnyeckunin 3KCNepuMeHT C ManbIM1 KONM4yecTBamMmm peakTmeoB . M .
MpoceeweHne, 1989 . — 191 ¢ . 20 . Cant MI'Y . lNporpamma Kypca xumum ana yvawmxca 8—9 knaccos
06Lwweobpa3oBaTeNbHOM WKONbI .

http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .

1.

. Cant ®UMN. OTKpbITbIM GaHK 3apaHn Ana OPMUPOBAHNA €CTECTBEHHOHAYYHON IPaMOTHOCTH .

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

1.

. Cant EguHas konnekumsa umdpoBbix 06pa3oBaTenbHbIX pecypcoB .http://school-

collection .edu.ru/catalog . 23 . Cant PenepanbHbiii LEHTP MHPOPMALIMOHHO-06pa3oBaTenbHbIX
pecypcos . http://fcior.edu.ru/
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