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[osicHuTeIbHASA 3aNIUCKA

Paboyas mporpamma o XMMHUU OCHOBHOTO 00111eT0 00pa30BaHuUs COCTAaBIICHA HA OCHOBE MOJIOKEHUI M TPeOOBAaHUH K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl, IPEACTaBICHHBIX B De/iepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIEro
o0pa3oBaHUs, YTBEPKIACHHOTO MTpUKa3oM MuHHCTEepcTBa 00pazoBanus M Hayku PO Ne 287 ot 31.05.2021, ¢ ydeToM mporpaMMbl BOCITUTAHUS,

Ha 6a3e nientpa «Touka pocTa» obecrieunBaeTcs peaau3alisi 00pa3oBaTeIbHBIX MPOTrPaMM pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAHHUSIMU
3aKOHOJIaTEIbCTBA B cepe 00pazoBaHMs U ¢ y4ETOM pekoMeHaanuii PenepaabHOro oneparopa yueOHoro npeaMera « Xumusy». McnonaszoBanue
obopynoBanus neHTpa «Touka pocta» MO3BOJISIET CO3AATh YCIOBUS:

e I paClIMPCHUA COACPKAHNA IIKOJIbHOTO XUMHUYCCKOT'O 06pa3013aH1/1$1;
e  JIJIs IIOBBIIIICHU S IMO3HABATEILHOM aKTUBHOCTH ydqalnuxcsa B GCTCCTBCHHOHaquOﬁ 06J'IaCTI/I;

e JUIS pa3BUTHS JIMYHOCTU peOeHKa B Ipoliecce 00yueHUs: XMMHH, €ro CIocoOHOCTEH, (popMUpOBaHUS U yIOBIETBOPEHUS COLUAIBHO 3HAUMMBbIX
MHTEPECOB U MOTPEOHOCTEH;

* AJIs1 pa6OTI)I C OjlapéHHI)IMI/I IIKOJIbHUKaMU, OpTraHU3allu UX Pa3BUTUA B PA3JIMIHBIX o0macTax O6pa3OBaTeJIBHOI>’I, TBOp'—IeCKOI\/'I JACATCIIBHOCTH.

[Ipumenss @poBbie 1a00PATOPUN HA YPOKAX XUMHUHU, YUAIIUECS CMOTYT BBIIIOJHUTH MHOXKECTBO J1a00paTOPHBIX padOT U SKCIIEPUMEHTOB 10
IIporpaMMe OCHOBHOM IIKOJbL. [Ipy ’TOM 0CHOBHOE BHUMAaHHUE yEISAETCSA CYIIHOCTH XUMHUYECKUX PEAKIUN U METOAAM MX OCYLIECTBIICHUS.

OaHMM U3 OCHOBHBIX MPUHIUIIOB MOCTPOCHHUS TPOTPAMMBI SIBJISIETCS IPUHIIUIT JOCTYIHOCTH . DKCIIEpUMEHTANIbHBIE TaHHBIE, TIOJyYeHHbIE
YUYalIUMUCS TPU BBITOJHEHUH KOJIMUYECTBEHHBIX OIBITOB, MO3BOJIIOT YYAIIUMCSI CAMOCTOSTEIBHO JeNIaTh BBIBOIbI, BBISBIISATH 3aKOHOMEPHOCTH.
[Toaxo/ibl, 3a7105KEHHBIE B COJIEP KaHUE MTPOrPaMMBI Kypca, CO3JJal0T HEOOXOAUMBIE YCIIOBHUS U1l CHCTEMHOIO YCBOGHHUS yYalllUMHUCS OCHOB HayKH, JUIS
obecrnieueHrs pa3BUBAIOILIETO U BOCIIUTHIBAIOIIETO BO3ACUCTBUS 00yUEHUS HA JINYHOCTD y4alllerocs.

(DOpMI/IpyeMBIe 3HaHHUA JOJI’KHBI CTAaTh OCHOBO# CHCTEMEI Y6G}I(,HeHﬂﬁ IIKOJIbHUKA, HECHTPAJIbHBIM AAPOM €0 HAY4HOI'O MUPOBO33PCHUA.

Onucanne MaTeprabHO-TEXHUUECKOM 6a3bl 1ieHTpa «Touka poctay,
HCII0JIB3YEeMOr0 /ISl peajn3alunodpa3oBaTeibHbIX POrPaMM B PAMKaXxX NpenogaBaHus XUMHUH

Hudgposaa (komnviomepnasn) nadopamopusn (LIJI), nporpaMMHO-anmapaTHbIM KOMIUIEKC, TaTYMKOBAs CUCTEMA — KOMILIEKT y4eOHOTO
00opynoBaHus, BKIIOYAIOIINI U3MEPUTENbHBIN 010K, HHTEpdeiic KOTOPOTo MO3BOJISET 00ECIIeYNBaTh CBSI3b C MEPCOHATBHBIM KOMIBIOTEPOM, H HA0OP
JATYUKOB, PETUCTPUPYIOLIUX 3HAUYEHUS PA3IUYHBIX (PU3NUECKUX BEIHUMH.

Jamuyuk memnepamypsl ni1amuH06blil — IPOCTON U HAIEKHBIN JaTUUK, IPEIHA3HAYCH I N3MEPEHUS TEMIIEPATyphl B BOJAHBIX PacTBOpax U B
ra3oBbIX cpefax. Mimeer pa3znnunblii quana3oH usmepeHuii ot —40 no +180 °C. TexHuueckue XapakTEpUCTUKN JaTYNKA YKa3aHbl B MHCTPYKIIMH T10
SKCIUTyaTaluu. Jamuuk memnepamypsl mepmMonapualil IpeHa3HaueH A u3Mepenus remmeparyp 10 900 °C. Mcnonb3yercst Ipy BBIIOJIHEHUH
paboT, CBA3aHHBIX C U3MEPEHHEM TEMIIEpATyp IJIAMEHH, TUIABJICHUS U PA3JI0KEHHUs BEIIEeCTB.

Jamyuk x10pud-uono6 UCTonb3yeTcs A1 KOJIMYECTBEHHOTO OIIPEIEIEHNs COAEP KaHNsI HOHOB XJIOpa B BOAHBIX pacTBOpax, NOYBE, IPOAYKTaX
nuTanus. K 1aTuuky noakitodaercss HOHOCeNneKTUBHBIN anektpos (MCI) (pabouuii 2:1eKTpoT), HOTEHIH AT KOTOPOTO 3aBUCUT OT KOHIEHTPALUU



OTIPENICIIIEMOTO HOHA, B TAHHOM cliydae oT KoHIeHTpaiuu annoHoB Cl. TToreniian MCD onpeaenstoT OTHOCUTEIBHO 3JICKTPO/1a CPaBHEHHSI, KaK
MIPABUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uonog npeHazHaueH JUI KOJIMYECTBEHHOTO ONpeIesICHIs] HUTPATOB B Pa3IMYHBIX 00BEKTaX OKPYKAIOLIEH Cpe/Ibl: BOIE, OBOIIAX,
bpyKTax, KOJIOACHBIX U3/ICIHUAX U T.JI.

Mukpockon yugpoeoii npeHa3HAYCH JUI M3y4eHUS (GOPMBI KPUCTAIIIOB U HAOIIOJEHHS 32 POCTOM KPUCTAILIOB.

Annapam 013 npoeedenusn xumuueckux peaxyuil (AIIXP) npenHa3sHadyeH A5 MOJIYYCHHUS U JEMOHCTPAIlMK CBOMCTB TOKCUYHBIX MTAPOB U T'a30B . DTH
BEILECTBA MOJIY4al0TCs B KOJIOE-peakTope, U pu HarpeBaHuM (Wi 0e3 HarpeBaHus) ra3000pa3Hble BEIIECTBA IPOXOJIAT Yepe3 NOTI0TUTENIbHbIE
€MKOCTH (HaCcaJK1) C paCTBOPAMHU PEAreHTOB, BCTYNAIOT C HUMHU B peakinio. M30bITOK ra3za morjomaercs >KUJIKUMU U TBEPABIMU PEareHTaMu, a TakKe
AKTUBUPOBAHHBIM YIIEM. ATImapar yalie BCero MUCIOIb3YIOT JUIsl TOJIYY€HUS U IEMOHCTPAIIUU CBOMCTB XJI0pa,

cepoBojopona. Ilpudop ona demoncmpayuu 3a86UcCUMOCmMU CKOPOCHU XUMUYECKUX PEAKUUTL OM PA3TUYHBIX aKmMOpPoe NCTIONIb3YIOT NIPU
W3yYEHUHU TEMBI

«CKOpPOCTh XUMHUYECKOU peakuu» 1 TeIroBoro 3¢ dexra xumuueckux peakuuil. [Ipudop 1aét BO3MOXKHOCTh SKCIEPUMEHTAIBHO UCCIIEI0BATh
BIIMSIHUE Ha CKOPOCTh XUMHUUYECKUX PEaKIUH CIEeAYIOMUX (PaKTOPOB: MPUPOIbl PEArUPYIOIIMX BEIIECTB, KOHIEHTPAIMN pearupyouX BEIeCTB,
IJIOLIA/IM TPAaHUIIBI pa3fena (a3 B FeTepOreHHBIX cucTeMax (MOBEPXHOCTH CONPUKOCHOBEHUS MEXY pearipyrollUMH BEIIECTBAMH), TEMIIEPATYPHI,
KaTajau3aTopa, HHTHOUTOpAa.

Iunemka-0o3amop — npuUCTIOCOOJICHNE, UCTIOIH3YEMOE B JIA0OPATOPHH JIJIsi OTMEPUBAHUSI OTIPEACIEHHOTO 00bEMa KUIKOCTH. [TumeTku
BBIITYCKAIOTCS TIEPEMEHHOTO M TIOCTOSIHHOTO 00BbEMa. B KOMIUIEKTHI 000pyIOBaHUS IJI1 METUIIMHCKUX KJIACCOB BXOJAT YOOHBIE MTUTIETKH - J03aTOPHI
OJIHOKaHAJIbHBIE, TTO3BOJISIONINE HACTPOUTHh HEOOXOUMBIN 00BEM OTOMPAEMO JKUIKOCTH B TPEX Pa3TUUHBIX TUaIla30HAX.

Bana komounuposannaa npeqHazHaueHa JJis HarpeBa CTEKISIHHBIX U (papdopoBBIX COCY0B, KOrja TpeOyeTcs co3/1aTh BOKPYT HarpeBaeMoro cocya
paBHOMEpPHOE TeMIIEpaTypHOE MoJe, n30ekaTh UCIOJIb30BaHUS OTKPHITOTO MJIAMEHH U packallEHHOM anekTpudeckoit cniupanu. Kopmyc
KOMOMHUPOBAHHOW OaHM cliesaH u3 amtoMuHus. KuaKkocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpbIBAETCS KOJbIIAMU Pa3IMYHOTO TUAMETpA.

Ilpuéop ona nonyyenus 2a3z06 UCTIONb3yeTCs IS MOJyYeHUS] HEOOIBIINX KOJUYECTB Ia30B: BOJOPO/Ia, KUCIOPOIa (U3 MEepoKCHIa BOJA0POIA),
YTJIEKUCIIOTO Tasa.

KanengapHo-TtemaTuyeckoe miiaHupoBaHue no xummnm 8-9 kiacc

2 yaca, 68 yacoB

Ne | Paznen. Tema ypoka Kon | Mlara Hcnonvzosanue
-BO | IPOBEACHUSA | 000pydosanusn
q. «Touka pocma

Tema 1. XumMust — BakHasi 00J1aCTh €CTECTBO3HAHHUSA U MPAKTUYECKON
AesiTeIbHOCTH YestoBeka (5 u)

1 Hpe;[MeT XUMUM PoJIb XUMUH B )KU3HH YelIOBEeKa. XHUMUS B CUCTEME HayK. Metoasl 1
IIO3HAaHHUA B XUMHH.

2 | 3HaKOMCTBO C MpaBHJIaMHU 0€30MaCHOCTH U puéMaMu padoThl B XUMUYECKO# Tabopatopun. | 1 [Tudposas nadboparopus




[IpakTuyeckas padora:
Ne 1. TIpaBuia paboTsl B 1abopaTtopuu U IpuEMBI 0OpalieHus ¢ 1a00paTOpPHBIM
obopymoBaHuEeM

RELEON
[TudpoBoii JaTYHK TEMIIEPaTypbI
CnuproBka CBeya.

3 | Tena u BenecTBa

4 | ®duznyecKkrue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB .

5 | Yuctsle BemectBa u cmecu. CriocoObl pazaenenus cMmeceil. [lpakTtnueckast padora Ne2. [Mudposas nabopatopus
Paznenenne cmeceit (Ha mpuMepe OYUCTKH MIOBAPEHHOM COJIN) RELEON
Tema 2. BemecTBa
U xummnueckue peakuuu(15 u)+1 u

6 | ATOMBI U MOJIEKYIBI. XUMUYECKUE dJIEMEHTBI

7 | 3HaKu (CHMBOJIBI) XUMUYECKUX DJIEMEHTOB

8 | [IpocTele u ciOKHBIE BemecTBa. ATOMHO- MOJIEKYJISIPHOE YICHHUE.

9 | Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB

10 | 3axoH nmocrosiHCTBA cocTaBa BemecTB. OTHocUTENIbHAA aToMHas Macca. OTHOCUTEIbHAS

- | MoJeKyaspHas Macca .

11

12 | MaccoBas 10151 XUMHUYECKOTO JIEMEHTa B COCIUHEHUH

13 | ®usnueckrue U XUMUYECKHUE SIBICHUS

14 | Xumunueckas peaknus. [Ipusnaku
Y YCJIOBHS MPOTEKAHUS XUMUYECKUX PEaKIIii

15 | Xumuueckue ypaBHEHUS

16 | Tunbl xuMHuecKuX peakiuil. Peakuus coeanneHus

17 | Peakuus paznosxkeHus

18 | Peakmus 3aMenieHus

19 | Peakuust oomena




20 | 3akoH coxpaHeHus: macchl BeniectB. M. B. JIoMoHOCOB — y4u€HBII SHIUKIONEANCT. 1 BECBI TEXHOXUMHUYECKHUE UIU
AJIGKTPOHHBIC; CBEYA; KOJIOA
IUIOCKOJOHHAs 250 MII; T0KKa
JUISL COKUTaHUS
BEIIECTB
21 1
Tema 3. Bo3ayx. Kuciiopon.
Oxcenpapi(5S 4)
22 | Bo3nyx — cmech ra3oB. CocraB Bo3ayxa Kuciopox — anement u mpoctoe BeniectBo. O30 | 1
— QJUIOTPONHAst MO IM(HUKAIHSI KHCIOPOIa
23 | Haxoxnaenne Kuciopoaa B Ipupoje, GU3NIecKue U XUMUIECKAE CBOWCTBA (peaKIiu 1
okucnenus, ropeue. I[lonstue 06 okcngax
24 | Crioco0Opl oryueHusI KHCIopo/ia B J1a00paTOpuy U MPOMBIIIUIEHHOCTH. [IpruMenenne 1
kuciopoja. [Ipakruueckast padota Ne 3. [lonydenue u coOupanue KUCI0poaa, H3ydeHrue ero
CBOWCTB.
25 | TermoBo# 3(hhekT XUMUIECKOH peakIiy, MOHATHE O TEPMOXUMUYIECKOM YpaBHEHHH, 9K30 1 | 1
SHJIOTEPMHYECKUX PEAKITUIX
26 | TormmBo (yroyib M MeTaH). 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro MpenoTBpameHus. Ycuinerne | 1
napHUKoBOro 3¢ ¢deKTa, pa3pylieHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocTraB KUCJIOT U coJtei (5 1)
27 | Bomopoa — 2JIeMEeHT U MPOCTOE BEIIECTBO 1
28 | Haxoxnenue B npupoie, GU3N4IecKue U XMMHIECKHE CBOMCTBA (Ha MpuMepe 1
B3aMMO/ICHCTBUS C HEMETaJlJIa MU M OKCUJAMH METaJlJIOB
29 | [Ipumenenue, criocoObl OJyYEHUS BOIOPO/IA. 1
ITpaktrueckas padota Ne 4. [TosryueHune u coOupanue BoI0POJia, H3y4eHHUE €r0 CBOMCTB
30 | CoctaB KUCIIOT U coJiel 2
31
Tema 5. KosimuecTBeHHbIEe OTHOIIEHHUS B XMMHUH
(4 4)
32 | KomnuecTBo BemnecTBa. Mosb. MosisipHas Macca 1
33 | 3akon ABoraapo. MossipHbIif 00bEM ra30B . 1
34 | Pacuérhl M0 XMMUYECKUM YPaBHEHUSIM. 2
35
Tema 6. Boga. PacrBopsl. Ilonsitue 06 ocHoBanusix (5 )
36 | ®usnueckue CBOMCTBA BO/bI. AHAIN3 U CUHTE3 — METO/Ibl U3YYEHHS COCTaBa BO/IBI. 1
37 | Xumuueckue cBOMCTBA BO/IbI (PEaKLMU C METAJUIAMHU, OKCHIaMU METAJJIOB U HEMETAJIJIOB 1
38 | CoctaB ocHoBanwuii. [lonsTHe 00 HHIUKATOpax 1 [Tudposas nadboparopus

RELEON




[Mudposoii pH. mratus ¢
32KUMOM; MATh XUMUYECKUX
CTaKaHOB (25 MJ1); IPOMbIBAJIKA

39 | Boxa kak pactBoputens. PactBopsl. PactBopuMocTs BemiecTs B Boje. [IpakTudeckas pabora: puOOp 111 OTBITOB C
Ne 5. [IpurortoBieHue pacTBOPOB € ONPEAEIEHHON MaCCOBOM J0JI€l paCTBOPEHHOTO ANEKTPUYECKUM TOKOM;
BELIECTBA. HCTOYHUK MOCTOSIHHOTO TOKA!
pOOUPKU — 2 IT.
MIPOHYMEPOBaHHbBIC; JTYYHHKA;
CIIUPTOBKA,
40 | Poxp pacTBOpPOB B MPHUPO/IE U B )KU3HU YeToBeka. KpyroBopoT BobI B mipupo/ie. 3arps3HeHne
IPUPOTHBIX BoJA. OXpaHa U OYUCTKA MPUPOTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COETMHEHUI
(11 o)+ 14
41 | Knaccudukanus HEOpraHM4eCKUX COSTMHEHUH.
42 | Oxcuppl: cocTaB, Kiaccupukanus (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHEIE,
- | HeconeoOpa3yroIIre), HOMEHKIATypa (MEXKIyHApOIHAS U TPUBUAIBHAS).
43 | Tlomy4yeHre U XUMHUYECKHE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB.
44 | OcHOBaHMS: COCTaB, KJIacCUpUKAIIKA, HOMEHKIaTypa (MeXIyHapOIHas U TPUBUATIbHAS), [udposas maboparopust
- | ¢u3nyeckue U XMMHUYECKHE CBONCTBA, CIIOCOOBI MOJTy4YeHUs RELEON
45 udposoii pH. mratus ¢
32KUMOM; TISITh XUMUYECKHUX
CTaKaHoB (25 MJT); MPOMBIBAJIKA
46 | Kucnotsl: coctaB, KnaccupuKaims, HOMCHKIATYpa, PU3NIECKHEe U XUMUYECKUE
- CBOMCTBA, CIIOCOOBI MOTYICHHUSI.
47 | Pag akTUBHOCTH METAJLIOB
48 | Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI TIOJydeHHUsI, B3aUMOJICHCTBHE COJICH ¢ METaJllIaMH,
- | KUCIIOTaMU, IIEJI0YaMHU U COJISIMU
49
50 | 'eneTnueckas CBI3b MEX]Y KJIACCAMH HEOPTAHUYECKUX COCTMHEHHI
51 | IIpakTuueckas pabora: [udposas maboparopus
Ne 6. Pemienne skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX RELEON
COEIMHEHUH Hudposoii pH.
52 | KonrposbHas padoTa No 2
Tema 8. Ilepuoanyeckuii 3aK0H ¥ NEPHOIUYECKAS CHCTeMa XHMHYECKHUX 3JieMeHTOoB Jl.
N. Menpene epa. Ctpoenne aroma (7 4)
53 | IlepBble MOMBITKH KIacCU(DUKAIIMA XUMHUECKUX 3JIeMeHTOB. [loHsTHE O Tpymmax cXOaHbIX
AJIEMEHTOB (II[EJI0YHBIE U [EJIOYHO3EMEIbHbIC METAIIJIbI, TAJIOT€HbI, HHEPTHBIC Ta3bl) .
54 | DneMeHThI, KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUIBI M TUAPOKCUIBI
55 | Ilepuoanueckuit 3aK0H U MEpHOIMYECKasi cCTeMa XUMHUUYECKUX neMenToB [1. U.

Menaeneena. HepI/IOI[BI, TpYIIbl, DOATPYIIIHI. Du3nyecKuii CMBICI MOPAAKOBOT'O HOMEPA
QJICMCHTA, HOMC POB IICpHUOaa U T'PYIIIILI.




56

Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl

57 | DnekrpoHbl. CTpOEHUE ANMEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX 3JIEMEHTOB
nepuoandeckon cucremsl 1. . MenneneeBa
58 | XapakrepucTiKa XUMHUECKOTO JIEMEHTA IO €ro MOJI0KEHHUIO B IIEPHOJHUECKO cucteme /1.
N. MeHnpeneeBa
59 | 3HayeHHe MEPHONIECKOTO 3aKOHA
Y TICPUOJMUECKON CUCTEMBI XUMUYECKUX JIEMEHTOB JUISl Pa3BUTHUS HAYKH ¥ npakTuku. . U.
MeHpeneeB — y4EHBIN, IEIaroT ¥ rPayKTaHuH.
Tema 9. XumMnueckas CBA3b.
OKHCJINTEJIbHO-BOCCTAHOBUTEJIbHbIE peakiuu (8 u)
60 | DIeKTPOOTPUIIATEIILHOCTh ATOMOB XHMHUYECKUX DJICMCHTOB
61 | Monnas xumudeckas CBsi3b [Mudposas nabopatopus
RELEON
[Mu¢poBoii faTyuK TeMnepaTypsl
TUTATUHOBBIH; JATYHK
TEMIIEPATypbl TEPMOTIAPHBII
62 | KoBaneHTHas-TIONIsIpHAS CBSI3b [Mudposas nabopatopus
RELEON
63 | KoBasieHTHas- HETOJSIPHAS CBSA3b
64 | CteneHb OKUCTICHUS
65
66 | OkuciurensHO BoccTaHOBUTENBHBIE peakiuu (OBP). IIponiecchl okucineHus u
- | BocctanoBieHUs. OKUCIUTENU U BOCCTAHOBUTEIH.
67
68 | Ypok- urpa «CBost urpa»




KaJIeHI[apHO-TeMaTI/I'IeCKoe IJIAHUPOBAHUEC 110 XUMHUH 9 KJacc

2 yaca 68 yacoB

Ne | Tema pasnena u ypoka Kon | [ara Hcnonvzoseanue
-BO | IPOBEJ | 0bopyoosanus
q. CHUS «Touka pocma
IToBTOpeHHUeE U yriryd/ieHne 3HAHUIT OCHOBHBIX pa3/ieJioB Kypca 8 Kiacca
(5u)+lu
1 [Iepnoanueckuit 3akoH. [lepuoanueckas cuctema XuMH4ecKux ainemeHToB 1. 1. 1
MenneneeBa. CTpoeHHE aTOMOB
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMHUECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, 1
KaJusl, KaJIbIMs U UX COEAMHEHNUN B COOTBETCTBHUHU C MOJIOKEHUEM DIIEMEHTOB B
MEPUOIMUYECKON CUCTEME U CTPOCHUEM UX aTOMOB
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYEeCKUX BEIIECTB (MEXAyHApOAHAS U 1
TpUBUAIbHAS)
4 | XuMHuYecKre CBOICTBA BEIIECTB, OTHOCSAIIUXCS K Pa3IMYHbIM KJIaccaM HEOPraHMYECKUX 1
COEJIMHEHUH, UX TeHEeTHYEeCKas CBSI3b HEOPraHWYECKHUX BEIIECTB
5 Crpoenue BenecTBa: BUIbl XUMUYECKOU CBSI3HU. THUIIBI KPUCTAINIMYECKUX PEIIETOK, 1 [Mudposas nabopaTtopus
3aBHCHMOCTbH CBOMCTB BEIIIECTBA OT THIA KPUCTAJUIMUECKOU PEIIETKY . RELEON
[udposoii gaTuuK TEMIIEPATYPHI
IIJIATUHOBBIN
6 KonTtponbaas padotaNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XUMHUYECKHX PeaKIuid
(4 4)
7 Krnaccudukanus XuMHUYECKUX peakui M0 pa3IUYHbIM MPU3HAKAM. 1
8 [TonsiTHe 0 ckopocTH XUMHUECKOH peakiuu. [IoHsTHEe 0 TOMOT€HHBIX U T€TePOreHHbIX 1 [udposas nabopatopus
peaKIusX . RELEON
[{udpoBoii JaTYUK TeMIEpaTypsl
IJIATUHOBBIN
9 [TonsiTHE 0 XUMUYECKOM paBHOBECHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM 1 [udposas nabopaTtopus
PEaKIMK | MMOJ0KEHHE XUMUUYECKOTO PABHOBECHS . RELEON
[TudpoBoii JaT4MK TEMIEpaTypbl
IJIATUHOBBIN
10 | MexaHu3M OKHUCIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIIMHA (AIEKTPOHHBIN OaIaHC 1
OKHCJIMUTEITbHOBOCCTAHOBHUTEIh HOW PEAKIIHH).
Tema 2. DjiekTpoTuTHYECKAS AUCCONUANMA. XUMUYECKUE PeaKIlHi B PacCTBOPax
(8 4)
11- | Teopus 2MEKTPOTUTHICCKON AUCCOIMAIMH. DIEKTPOIUTHI K HEINEKTPOIUTHI. KaTnoHsl, 2 [Mudposas nabopaTopus
12 | armoHbl. MexaHHU3M JAUCCOIM allFK BEUIECTB C PAa3THYHBIMHU BUJIAMU XUMUYECKOH CBSI3H. RELEON

Crenenb JUCCONHAIIH. CunbHBIC U cl1a0bIe QJICKTPOJIUTBI

[{udpoBoii qaTunk




AJIEKTPONPOBOJHOCTH

13- | Peakuuu HOHHOTO OOMEHA, YCIOBUS UX MPOTEeKaHUs. VIOHHbIE ypaBHEHUS PEaKLIU. [Tudposas nadboparopusi
14 RELEON
[MudpoBoii qaTuuk
AJIEKTPONPOBOIHOCTH
15- | Xumudeckue cBOWCTBA KUCIOT, OCHOBA HHI U COJICH B CBETE MpEACTaBICHUHN 00
16 | 97eKTPOTUTHYECKON AUCCOIUAIIH
17 | TlonsTre o ruaposIN3e COJICH.
18 | IIpakTrueckas padota Ne 1 Pemenue skcriepuMeHTaIBHBIX 33134 110 TEMe [Mudposas nabopatopus
RELEON
Hudporoii naTank
AJIEKTPONPOBOIHOCTH
Tema 3. O0uas xapakTepucTuKa XuMudeckux 31eMeHToB VIIA-rpynnel. I"anorensi (4
)
19 | O6mas xapakTepucTUKa raioreHoB . OCOOCHHOCTH CTPOCHHS aTOMOB 3THX JJIEMEHTOB,
XapaKTepHbBIC JUIsl HUX CTeNeHUu okuciieHnus. CTpoeHne u GU3NIecKre CBOMCTBA TPOCTHIX
BEII[ECTB — T'aJIOT€HOB
20 | XuMHueckue CBOMCTBA Ha IpUMeEpe XJiopa (B3anMOJICHCTBHE C METaIJIaMU, HEMETaJIAMH,
miesnioyamu). XsopoBoaopoa. CosiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJTyUYeHHE,
MIPUMEHEHHE.
21 | ®usnonoruyecKoe ACUCTBUE XJI0pa U XJIOPOBOIOPOIa HA OPraHU3M YelloBeKa. BaxHenme [udposas maboparopust
XJIOPUABI U UX HAXOKICHUE B IPUPOJIC . RELEON
22 | IlpakTuyeckas padbora: [udposas maboparopust
No 2. Tlony4ueHue COSTHOM KUCIIOTHI, U3ydeHUE €€ CBONCTB RELEON
Tema 4. O01asi XapakTepuCTHKA XUMHYECKUX dj1eMeH- TOB VIA-rpymnbl. Cepa u
eé coequHenus (5 1)
23 | O6mas xapakTepucTrka meMeHToB VIATpynmnbel. OCOOEHHOCTH CTPOSHUS aTOMOB ITHX
AJIEMEHTOB, XapaKTePHBIE JIsl HUX CTETIEHU OKHCIICHUS
24 | Crpoenue u (pu3MUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPHI.
AnnoTpornHbie MOIU(UKALIUYA KHUCIOPOIa U Cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBosopo, cTpoeHue, (pu3nuecKue u XumMmuieckre cBorucTBa. OKCUIBI CEPhl KaK
MIPEJICTABUTENH KHCIOTHBIX OKCHIOB
25 | Cepnas kuciiora, GU3MIECKUE [udposas maboparopus
Y XUMHUYECKHE CBOMCTBa (00IIMe KaK MPeICTaBUTeNs Kiacca KUCIOT U Crielu(pUIeCKue), RELEON
[IPUMEHEHHE [Tudposoii gaTumnk
JIEKTPONIPOBOIHOCTH
26 | XuMHYEeCKUE peaKIliH, JIeKaIIHe B OCHOBE MPOMBIIIJICHHOTO CII0C00a MOJIy4eHHUs CEpHOI
KH1CJIO0ThI. COJIM CEpHOM KUCIIOTHI.
27 | HaxoxnaeHue cepbl U €€ coeTMHEHU I

B IIpUpoJac. XHUMHYECKOE 3arpsA3HCHHUC oxpymaromeﬁ Cpeabl COCAUHCHUAMUA CCPbI
(KI/ICJ'IOTHBIC JOXU, 3arpsAASHCHHUC BO31yXa U BO,Z[OéMOB), CIIOCOOBI €T0 MNPCAOTBPAICHUA




Tema 5. O0masi XapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB VA-Tpynnbl.
A3or, pocdop n ux coennnenns (7 4)

28 | OOmas xapakTepucTuka 3eMeHToB VArpynmnsl. OcOOeHHOCTH CTPOEHHS aTOMOB 3THX
9JIEMEHTOB, XapaKTEPHbIE Il HUX CTETIEHU OKUCIICHUS

29 | A3zor, pacmpocTpaHeHHe B IpUpoie, PU3NIECKUE U XUMHYECKUe CBoicTBa. KpyroBopoT
a30Ta B IPUPOJIE

30 | AMMuak, ero pu3MUYECKHE U XUMUYECKHE CBOKWCTBA, MOJTy4eHne u npuMenenue. Coiu
aMMOHWUS, UX (PU3MYECKHE U XUMHUECKUE CBOICTBA, IPUMEHEHHE.

ITpaktuyeckas padora Ne 3. [lonydyenne aMMuaka, H3y4eHUE €T0 CBOMCTB.

31 | AszotHas kucnora, e€ pu3nIecKue U XUMUYECKHE CBOICTBA (00IIMe KaK MMPeICTaBUTEI [Mudposas nabopatopus
KJIacca KUCIIOT U cnenuduueckue). Mcrnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE RELEON
MUHEpaJIbHBIX y100peHU [MudpoBoii gaTuuk

AIIEKTPOMIPOBOTHOCTH

32 | XumHueckoe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JOXK]IH,
3arpsi3HEHUE BO3Jy Xa, TIOYBBI M BOJOEMOB

33 | Docdop, ammorporHble Mo pUKauu Gocdopa, HGu3ndeckne 1 XUMHUECKUE CBONCTBA

34 | Okcun dpocdopa(V) u hochopHas kucioTa, pu3uIeckne 1 XUMHISCKUE CBOMCTBA,
nosrydeHue. Mcmonb3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOpEHHUH. 3arps3HeHNe
MIPUPOJHBIX BOAOEMOB docharamu
Tema 6. O61asa XapaKTePUCTHKA XUMUYeCKHX j1eMeHTOB [V A-
rpynnbl. Yrjiepoa i KpeMHHUHA U UX COeJUHEHUS
(8u)+ 1

35 | VYraepon

36- | Okcunel yrieposa, ux GU3NIECKUE U XUMUIECKHE CBOMCTBA.

37

38 | YronpHas kucioTa u €€ coiiu, uX GU3NYECKue 1 XUMUYECKUE CBOMCTBA, OJTYyYCHHUE U
MIPUMEHEHHE.

39 | [lepBoHauanbHbIe TOHATHS 00 OPraHMYECKUX BEILIECTBAX KaK O COEIMHEHUSX yriepoa:
0COOEHHOCTH cocTaBa M cTpoeHus. [loHaTHe 0 OMOJTOTrHYEeCKH BaXKHBIX BEUIECTBAX: KHUPAX,

Oenkax,

40 | KpemHuii, ero ¢pusznyeckiue 1 XMUMHUYECKHE CBOWCTBA, MOJTYYCHHUE U TPUMEHEHUE.

41 | Ilpaktuyeckas pabora Ne 4 [Tomyuenue yriekucioro raza. KauectBeHHasi peakuus Ha [udposas nabopatopus
KapOOHAT-UOH RELEON

[udporoii gaTuuk

AIIEKTPOIPOBOTHOCTH
42 | Ilpaktuueckas padara Ne 5 Pemenue skcriepiMeHTalbHBIX 3a/1a4 110 TeMe «HemeTtaasy. [Tudposas nadboparopus

RELEON

[MudpoBoii gaTumk

AIIEKTPONPOBOTHOCTH
43 | KontponbHas paborta

Tema 7. O01mme cBoiicTBa METAJLIIOB




(49)

44 | OOrmmast XapaKTepUCTHKA XUMUYECKUX FJIEMEHTOB — METAJIOB HA OCHOBAHUU UX 1
IIOJIOKEHHUS B IIEPUOANYECKON crucTeMe XuMHIeckux uieMeHToB [ . M . Menneneesa u
CTPOEHUS aTOMOB
45 | Ctpoenue MeTauioB. Metayuinyeckas CBs3b U METAJUIMUECKas KpUCTAIIIMYECKasl peéTka. 1
DNEKTPOXUMHUYECKUN Psiji HAIIPSHDKEHUH METaJIJIOB
46 | du3nYecKHe U XUMUYECKUE CBOMCTBA METAJIIOB . 1
47 | OOmmue crocoObl nosyuyeHus: Metaysio. [loHsATHE 0 KOPPO3UN METAJUIOB U OCHOBHbBIE 1
crocoOBbI 3aMTHI OT KOppo3uu. CruiaBsl (CTajb, YyTryH, JIOPATIOMUHUHN, OpOH3a), NX
MIPUMEHCHHE B OBITY U IPOMBIIIIJICHHOCTH
Tema 8. Bakneiilue MeTaJIbI H UX COeTUHEHUSI
(16 u)+ 2
48 | Illemounbie meTautbl. [lonoxkeHHe B MEPUOIUICCKON CUCTeMe XUMUYeckux 3nemenTos J[. M. | 1
MenneneeBa, ctpoeHre aToMOB. HaxoxieHue B mpupoje .
49- | du3ndeckne U XMMUYECKUE CBOWCTBA (Ha MpUMeEpe HATPUS U KaJIvs 2
50
51 | Okcuibl ¥ THAPOKCUABI HATPUS M KaJIUSI 1
52 | IlpumMeHeHne MEeNOYHBIX METAJIOB U X COCIMHEHHIA. 1
53 | lllenouHo3eMeNnbHBIE METAJUTBI MATHUH M KAJIBIIANA, CTpOCHHE aTOMOB. [ToJioxe Hue B 1
MEepUOINYECKON cucTeMme XxuMmmude ckux anemenToB Jl. 1. Menaeneesa.
Haxoxnenue B mpupoie
54- | ®usnyeckue 1 XUMHUYECKHE CBOMCTBA KAJIBIIMS Y MarHus 2
55
56 | Baxueimue coeTMHEHUS KalabIus (OKCU, TUAPOKCHI, COJIH). 1
57 | XKecTtkocTbh BOJBI U cIIOCOOHI ee ycTpaHneHus. [Ipaktuueckas padora Ne 6. XKéctkocTh Boabl | 1
Y METO/JIbl €€ YCTpaHeHUs
58 | AnmroMuHUM. 1
59- | ®dusnueckue U XuMU4eckre cBoicTBa. AMQOTEepHbIE CBOMCTBA OKCHU/IA U THAPOKCHIA 2
60
61 | XKeneso. 1 [udposas maboparopus
RELEON
[{udpoBoii faTyuK JaBICHUS
62 | dusnueckrue U XUMUYECKHE CBOMCTBA jKele3a 1
63 | Oxcunsl, ruapokcuabl u conu xeneza(ll) 1
u xene3a(lll) .
64 | [Ipaktuueckast pabota Ne 7. Pemenue skciepuMeHTaNIbHBIX 3a/1a4 10 TeMe «MeTabD . 1 [udposas nabopaTtopus
RELEON
[{udpoBoii JaTYuK JaBICHUS
65 | KonrtponbHas pabora Ne3 1

Tema 9. BemecTBa 1 MaTepuasbl B (KU3HHU YeJI0BEKA

(3 4)




66

HoBsie maTepuansl 1 TexHOJIOTMU. BelecTBa 1 Marepualibl B NOBCEAHEBHOM KU3HU
4yeI0BeKa. XUMHUS U 310POBBE.
be3onacHoe ncnonb30BaHue BEMECTB M XMMUUECKUX PEAKLIUN B OBITY.

67 | IlpupoaHble HCTOYHUKH YTIIEBOAOPOAOB (YroJib, IPUPOIHBIN a3, HE(PTh), MPOIYKTH UX
nepepaboTKU, UX POJIb
B OBITY ¥ IPOMBIIIUIEHHOCTH

68 | OCHOBBI PKOJIOTHYECKON TPAMOTHOCTH. XMMUYECKOE 3arpsI3HEHHE OKPYKalo Ieil cperpl

(npenenbHO nomyctuMas KoHeHTpanus Bemects — [1/1K).
Pouib xuMum B penieHnH SKOJIOTHUECKUX MpooIeM




JIaGopatopusie padoTel 8 kaace IIpaktuueckas padora Ne 1. «/3ydeHne cTpoeHus TUIAMEHI»
Teopernueckas yacTb: ['opeHre — CII0KHBIN ITPOLIECC, CONIPOBOKAAKOLIUNICS BBIJCICHUEM 3HEPIUH, KaK IIPAaBUIIO, B

BHJIE TEIIA U CBEeTa. Pa3Mn4aroT rOMOT€HHOE ropeHue (Harpumep, Ipu padoTe ra30BOM TOPENIKH), M TETEPOTeHHOE TOpeHue (HarpuMep, ro peHue
CIUpPTa U CYXOro roprovero). B paccMOTpeHHbIX IpuMepax IjiaMs UMEET CXOIHOE CTpoeHue. B HEM MOXHO BBIIETUTH TPU YACTH.

Buyrpennuii KoHyc TeMHOTO 1[BeTa (B Cilydae ra30BOM ropeiku CUHETro 1BeTa) ¢ Hu3Kou Temriepatypoit ~ 300—500 °C. 3aech mpoucxoauT
WCTIApEHHE U PA3JI0KEHHUE TOPIOYETO BEUIECTBA.

Cpennuii BOCCTAaHOBUTEIBHBIN KOHYC COCTOMT U3 CMECH BO3/yXa M TOPSIIETo ra3a. 3/1ech MoJ BIUsiHUEM 0oJiee Bbicokoi Temmeparypsl (1500—1800
°C) MpOayKTHl UCTIAPEHUS U PA3TIOKEHUS TOPIOYHMX BEIIECTB AKTUBHO PEArupyroT ¢ KuciaopoaoM. Eciu yacte yriaeposa octaéresi CBOOOIHOM, TO €ro
Menbyaiine YaCTHIBI PACKAJIAIOTCA U NPUAAIOT IIJIAMCHU APKOC CBCUYCHUC. DTa yacTh IUIaMeHU Oorara YrapHbIM I'a30M CO — cUIIbHBIM
BOCCTaHOBHTEJIEM, ITOITOMY €€ HAa3bIBAIOT BOCCTAHOBUTEILHOM. Touka Hanbosee BEICOKOW TeMIIEPaTyphl HAXOIUTCS Ha OCTPHUE BOCCTAHOBUTEIHHOTO
KOHYyca.

BHemHuit oKMCIUTENbHBIN KOHYC 00pa3yeT HEBUANMYIO 000JI0UKY, OKPYKAIOILIYIO I1aMs. 3/1eCh MO/ BIMSIHUEM 3HAUUTEJILHOTO IpUTOKa “"“oPo

BO3ayXa MPOUCXOAUT IMOJHOE OKUCIICHUE I'OPOYETro BEUIECTBA 10 COZ n H20 (l'lpl/l TOPEHUHU CYyXOr'0 ropro4u€ro Ha OCHOBE YpOTpOIIMHA TaKKe 06pa3yeTC$[ N2) HpI/I 3TOM OCTaéTCH I/I36I)ITOK
KHCIIOpO/1a, KOTOPBIN MPU BBICOKON TeMIrepaType 00aaeT BbICOKOM OKUCIUTENbHOM aKTUBHOCTHIO, [IOATOMY BHEILIHSAS YacTh [JIJaMEHH Ha3bIBAET Csl
OKHCIUTENBHON. VCcTIoIb3ys mOoA1yB BO3/1yXa, MOXKHO YBEJIUYUTH TEMIIEPATYpPy IIJIaMEHHU.

IIpakTHdecKas 9acTh: HGJ'H) OIIbITA: U3YUUTH CTPOCHUC TINIIAMCHHU, OTIPCACIINTD TEMIICPATYPY B PA3HBIX €I'0 30HAX MPHU UCIIOJIb30BAHUHN PA3JIMYHBIX
UCTOYHUKOB TCILJIA .

Ilepeuensy oamuuxos yughposoii 1abopamopuu: NaTIMK TEMIEpaTypbl TEPMOMAPHBIN. /JonoiHumenbHoe 060pyoosanue: ITATUB C 3AKUMOM;
JepxaTenb Ui MPOOUpPOK; CHUPTOBKA . Mamepuansl u peakmugul: COUPT ITUIIOBBIN; CyX0€ ropioyee; cBeva.

Texnuxa b6ezonacnocmu.
1. . PabGoTa cBs3aHa ¢ OTKPBITHIM INITAMCHEM — 6epeFI/ITeCB oJXKora.

2. . TepMonapa IMOCJIC U3BJICUYCHUS U3 IJIaMEHH OCTBIBACT HE Cpa3y — 6epeFI/ITeCB oxora. 3.B CIIMPTOBKE COACPIKUTCA roprodas > KUJAKOCTb.

HHcmpyKl/ﬂ/t}l K 8blNOJIHERUIO.

1.IToakmounTe BBICOKOTEMIIEPATYPHBIN JaTUMK (TEpMOTapy) K pErUCTPaTOPy JaHHBIX (KOMIIBIOTEPY). 3aKpenuTe AJaTYMK B IITATUBE TaK, YTOOBI €ro
KOHYHMK Kacaycsi GUTHIIS CIIUPTOBKY .



2 . 3axrute cniupToBKy. Koraa nokasanus ctabuiIM3upyroTCs, 3alMIINTE 3HAUEHUE TeMIepaTypbl Ha cxeme miamenu (puc. 1). 3.Ilepememntaiite gatunk
TEMIIEPATYPHI B CIEAYIONIYIO TOUYKY IJIAMEHH B COOTBETCTBUHU CO cXeMou. J[Jist aToro ocnabisiite MydTy U epeMeniaiite e€ (BMeCTe ¢ JTankol 1
JIaTYNKOM) B Hy’KHOE MecTo. Koryia mokasanus cTabMIM3upyroTCs, CHOBA 3aHOCUTE 3HAYCHHUE TEMIIEPAaTyphl B COOTBETCTBYIOIICH TOUKE Ha CXEMY .

4 . Tak u3MepbTe TEMIIepaTypy BO BCEX TOUKAX IJIAMEHHU, OTMEUEHHBIX Ha cxeme . 5 . [ToBTopuTe NeHCTBHS CO CBEUOM U CYXHM TOPIOYNM.

6.00parute BauManue! [Ipu m3ydeHnn CTpOCHUS TUIAMEHH CyXOTO TOPIOYEro ucnolibdyercs 1/4 yacth Tabnerku. Kycouek roprouero noMeniaroT Ha
KEpaMHUYECKYIO INIUTKY.

Puc. 1. Toukn u3mepeHus TemnepaTypsl miamMenu 7 . BHecuTe B ruraMs CIUPTOBKH HA MOJIMUHYTHI IPOOUPKY. M3BieknuTe MpoOUpKY U3 IIIAMEHU U
paccMoTpuTe €€ NOBEPXHOCTb.

8 . IloBTrOopuTe OnbIT co cBeuoil. Kakoro npera oopazoBasncs HanéT? Uro 310 3a BemectBo? Pe3ynbTaThl H3MepeHUI/HabI0 e HHM

Hcrounuk TemmepaTypa 0k0J10 Temmeparypa B cpeaneit Temmeparypa B Yro oOpaszoBasioch Ha
No | TETHIOTHI butuns (Kycouka YaCTH MIAMEHHU BEpXHEW YaCTH MMOBEPXHOCTU MPOOUPKU
o
- TOPIOYEro) nJIaMeHu

1 | CouproBka

2 Cseua

3 | Cyxoe
roproJee

Buwisoowi:

B BBIBOZaX yKa3aTh, KaKO¥l HCTOUHMK TEIIOTHI IPEANOUYTUTENBHO UCTIOIb30BaTh B XUMUUECKON J1a00paTOpuu U MOYEMY .
Koumponvnvie sonpocwi:

1 . Kako# uCTOYHMK TuTaMeHH ObLT HCTIOB30BaH? 2 . Kakas yacTh miameHu camasi ropsiaas?

3 . Jlo kakoi MakCHUMaIbHOM TEMIIEpaTyphbl YIAETCs TporpeTh Tepmonapy? 4 . Uto ropsiuee — LEHTp IJIAMEHU WUIIU Kpasi?

1. . Ilouemy cnupTOBKA FOPUT MOYTH OECIIBETHBIM IJIAMEHEM, a CBeUYa — CBETAIIMM? MOXHO JIM UCII0JIb30BAaTh CBEYH B TAOOPATOPUH BMECTO
CIIUPTOBOK?

2. . Kakue npoayKTbl TOpeHUs OJAMHAKOBBI Y CHUPTOBKU U cBeun? 7 . 3aganue ais noarotosku k I'NA, BITP

[Ipu HarpeBaHuHU TBEPABIX BEIIECTB B MPOOHPKE HEOOXOIUMO: 1.B35Th MPOOUPKY B PYKH M HAarpeBaTh Ty YacCTh, IJI€ JEKUT BEIIECTBO; 2.3aKPEHUTh
NpoOMpPKY B IITATUBE U HArpeBaTh Ty YacTh, € JISKUT BEIIECTBO;



3.B34Th MPOOUPKY B PYKH, IPOTPETH BCIO MTPOOUPKY, a 3aTEM Ty 4YacTh, IJI€ JISKHUT BEIIECTBO; 4.3aKpENUTh MPOOUPKY B
LITaTUBE, IPOrPETh BCIO MIPOOUPKY, a 3aT€M Ty 4acTb, I€ JEKUT BelecTBo . (IIpaBunbHbIi OTBET: 4 .)

8.3amanue s pa3BUTHS QYHKIIMOHAIBLHON TPaMOTHOCTH

B xnure Maiikna @apanes «lictopust cBedrn» aBTOP ONMUCHIBAET ONBIT, KOTOPHIN OH IEMOHCTPUPOBAII HA CBOMX JIEKIHX. B mmaMs cBeun oH oM eman
M30THYTYIO CTEKIISTHHYIO TpyOKy. OIMH KOHEl TpYOKH OIlycKaJics HeJJaJIeKo OT (PUTUJIS,, BTOPOH BBIBOJMIICS HAa HECKOJIBKO CAHTUMETPOB OT IJIaMEHHU.
UYepes HEKOTOpOE BpeMsi K KOHILY TPYOKH MOJHOCHIIN TOPSILYIO JTydyuHy. [1osSBs10Ch MiiaMs, KOTOpOoe CYIIeCTBOBAJIO OTAEIBHO OT IJIAMEHH CBEYH.
Kak M0OXHO 00BACHUTH 3TO sIBIeHUE?

Otger: B 3T0# yacTu riaMeHu npoucxoauT ucnapenue napaduna. [lapel mapaduna Ha Bo3ryxe, NpU MOHKUTAHUH, 3aTOPAIOTCS.

Puc. 2. OneIT ¢ m1aMeHeM CBEYH

JleMoHCcTpalluOHHBII 3KcniepuMeHT Ne 1. «Boidenenue u no2nowenue menia — nPU3HaK XUMUYECKOUl peakyuuy

Teopernyeckas 4acTh. Pab6ota IIPOBOAUTCA IIPHU U3YUCHUHN TEMbI «HpI/ISHaKI/I XHUMHNYCCKHUX peaKuHﬁ». BBI,I[CJ'IGHI/Ie nu

MOTJIOIIEHUE TEIJIOThI, U3MEHEHNE OKPACKH PACTBOPOB WJIM BEILIECTB, BBIJICTICHHUE ra3a SIBJSIOTCS OCHOBHBIMU IPU3HAKAMU XUMUYECKUX PEAKIIHIA.
Taxke UMeeT CMBICI IOBTOPUTH Pa0OTy NMPHU BBEJICHUH MMOHATHUS «TEIJIOBOM d3PPEKT peakium .

IIpakTHyeckas 4acThb. HGJ'IL pa6OTLIZ NpOACMOHCTPUPOBATH BBIJACICHUC W ITOTJIOINCHUC TCILIA ITPHU XUMHUYCCKUX PCAKIIUAX. CBs13aTh ITOKa3aHUS
AaTYrKa TEMIICPATYPHI € OCA3ATCIbHBIMU OLYIICHHUAMMU.

Ilepeuens oamuuxos yugposou 1abopamopuu. NATIUK TEMIIEPATYpPhI TIATHHOBBIM.

Hononnumenvroe 06opyoosanue: 1Ba XuMU4ecKux crakaHa (50 mMi1), mpoMbIBajKa ¢ AUCTHJUIMPOBAHHON BOJIOM, CTaKaH /sl CIIMBa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanei u peakmugul: aTIOMUHUEBAs POBOJIOKA WU rpanyibl, 20%-Hblil pacTBop ruapokcuaa Hatpust NaOH, 10%-Hbl1it pacTBOp yKCyCHOM
kucinotel CH3COOH, ruapokap6onat Hatpus NaHCO3 .

Texnuka 6ezonacnocmu: 1 .Pabotath B oukax. 2. Tpebyetcs cobmtonenue Mep 0€30macHOCTH MpH paboTe ¢ TUAPOKCUIIOM HATPHsl U HarpeBaTeIbHBIMU
npubopamH.



Hnuempyxyus x évinoanenuro: 1.B xumudeckuil crakan Hanelre pactsop menoun NaOH. U3mepsTte ero temneparypy. IlTomecture rpanysisl niu
MIPOBOJIOKY QJIFOMUHUS TaK, 4YTOOBI HAJ HUMH OCTaBaJICs CIIOH xuakocTH. Koraa HaunéTcs peakuus, 00paTUTe BHUMAaHKE IIKOJIbHUKOB HA BBIJICII CHHE
ra3a u yBeJMueHue temreparypsl. JKenarenbHo (eciiu peakius UAET HE CIUIIKOM OypHO) IPOMTH 10 KJIAacCy U JaTh IIKOJbHUKAM IOTPOraTh CTaKaH,
9TOOBI YOCIUTHCS, UTO €r0 COACPIKUMOE pa3orpenoch. OTMEThTE MaKCUMANIBHYIO TEMIIEpaTypy pactBopa. [lomydeHHbIN pe3yabTaT 3aHECUTE B
TAOIUIY .

2.ITpomoiiTe naT4MK TeMIepaTrypsl BoJIoi. B cTakan HanelTe yKCyCHYIO KUCIIOTY Ha 1/3 no BeIcOTE. I3MepbTe e€ TemiepaTypy.

HeGonpmuMu mopuussMu HaCBIIIBTE THIPOKAPOOHAT HATPUS, IIOMEIINBAS TATIYMKOM TeMIieparypsl. OOpaTuTe BHUMAaHHUE TKOJIBHUKOB HA BBIJICIICHHE
rasa - mpu3HaKk XuMuueckoi peakuuu. [locMoTpute, kak usmensercs remneparypa. OTMeTbTe MUHUMAJIBHYIO TEMIIEPATYPY pacTBOpA.

[ToyueHHBIH pe3ybTaT YICHUKHU 3aHOCAT B Ta0NuMIly. Pe3ynbraTel n3MepeHuid /Ha0It0IeHU I

Pearnpyromue Bemiectsa Hawanshnas Temmneparypa MaxkcuMaibHas/MUHUMAaIbHAS Belaenenue win norionieHue
pacTBopa TeMIIEpaTypa pacTBopa TEIJIOTHI

PacTBOp mienoun u anromMuHM

PacTBOp yKCYCHOM KUCIIOTHI U
coza

Bv1600b1: Yka3aTh NpU3HAKH XUMUYECKUX PEAKIIHIA.
Konmponvnwvie 6onpocui:
1. .IlpuBeauTe npuMepsl peakluil, IPOTEKAOIIUX C BbIJEICHUEM TEIUIOTHI.

2. . Jlns mony4yeHus HerameéHoW U3BECTH MeJ MPOKAIMBAIOT MIPU BEICOKOM Temmepatype. K kakoMy THUITy MOKHO OTHECTH ATy peakiuo?
3.3apanue aist noarotoBku kK ['NMA, BIIP: Toibko XMMUYECKHUE SBJICHUS IEPEUUCIICHBI B TPYIIIIE:

1.T'openue cBeuu, BbIMageHUE I0KIEBBIX Kanelb, KuleHue Boabl 2.Ckucanue s0JI09HOT0 COKa, CKUCaHHe MOJIOKA, PACTBOPEHUE MeJla B YKCyce
3.TasHue cHera, MJIaBJIeHUE CBUHIIA, IPOTYXaHUEe KypuHOTO siina 4.00pazoBaHue TymaHa, ropeHue OEHrajnbCKON CBEYH, TOPEHHE TPUPOJIHOT O ra3a

JeMoHcTpaniuOHHBII 3KkcniepuMeHT Ne 2. «Pa3znoscenue 600bl IneKmpuuecKum moKom»

TeopeTnueckas 4acThb. Hepen Ha4daJloOM pa6OTbI CJICOAYyCT O6CYI[I/ITB CO MIKOJIbHUKaMM BOIIPOC: IIPOCTBIM HUJIN CJIOKHBIM BCIICCTBOM ABJISACTCA BOJA.
Ilocne BeIABMKEHUS yqalmuMuCsA pa3jinvHbIX TUIIOTE3 YUHUTCIIb ITPOCUT MIPEMJIOKUTD BAPUAHTBI UX 3KCHepHMeHTaHLHOﬁ IMPOBEPKH.

OOBIYHO JTaHHBIH ONBIT PEKOMEHAYIOT IPOBOJAUTH B Ipubope ["'opmana, ycTpoHCTBO KOTOPOTo SBJISETCS JOCTATOYHO CIIOKHBIM IS
BOCBMMKJIACCHUKOB. Y J0OOHEE €ro NpoBOAUThH B MPHUOOPE AJIS OIBITOB € AJIEKTPUYECKUM TOKOM, UCIIONB3Ys B KauecTBe aekTpoauTa 10%-Hblil pacTBOp
THJIPOKCUA HATPUS U CTaJIbHBIE (JIydllle HUKeIeBbIe) 37eKTpoibl. Bo n3bexanue BCrieHMBaHUS pacTBOPA MPHU IEMOHCTPAIMH K JJIEKTPOJIUTY ClIeyeT
N00aBUTh STUIIOBBIH crupT (Ha 4 00bEMa pacTBopa aekTpoinTa 1 006éM 95%-Horo pacTBopa crupra) .

IIpakTrdeckas 4acThb. HeJ’IL pa6OTLII C(I)OpMHpOBaTB MNPCACTABJICHHUA Y YUallIUXCH 00 aHaIu3€e CIIOXKHBIX BCIICCTB U UBMCHCHUU MOJICKYJI CIIOKHBIX
BCIICCTB B X0J4€ XUMHUYCCKUX pCaKHHﬁ.




Hononrnumensvrnoe ob6opyoosanue: IpudOp IS OMBITOB € MEKTPUIECKUM TOKOM; UCTOUHUK ITOCTOSIHHOTO TOKA: NPOOUPKY - 2 HIT., IPOHYMEPOBAHHBIE;
JyYUHKA; COUPTOBKA; MPOOKHU — 2 IIIT, IMHLET .

Mamepuanvt u peaxmugwl: cnupT 3TUNOBBIN, 10%-HBII pacTBOP MIEIOUH.
Texnuka 6ezonacnocmu: PaboTtath B oukax. TpeOyroTcs crienuaibHble Mepbl 0€30MaCHOCTH IPU paboTe ¢ THUAPOKCHIOM HATPUS .

Hucmpykyus x epinonnenuro: 1.3amonHuTe SIMEKTPOIUTHIESCKYIO BAHHY U IGMOHCTPAIIMOHHBIE TPOOUPKU PACTBOPOM DJIEKTPOJIUTA 3apaHee, /10 YpOoKa.
2.IIponeMoHCTpUpyiiTEe PUOOP yUaATUMCS, OOBSICHUTE €r0 YCTPOMCTBO M BKIFOUUTE MOCTOSIHHBINA AIEKTPUIECKUH TOK.

1. HaOmromaeTcs BIICIICHHE Ta30B HA AIEKTpoAax nmpudopa. OOpaTuTe BHUMaHUE YIANUXCS HA TO, YTO OJIMH U3 Ta30B BBIJICISICTCS HMHTCHCUBHEH
Y 3aHUMAET B JBa pa3a 00JbIINI 00BEM 1O CPABHEHHUIO CO BTOPBIM Ta30M.

2. OOGcynute HaOMIOAaEMbIE IPU3HAKU XUMUYECKOW PEAKIINH, ClIeIaliTe IPEANOJI0KEHUS O TOM, B KAKMX IPOOUpPKaxX HAXOAATCS KUCIOPOJ U
BOJIOPOJI. DJIEKTPOJIU3 MPEKpaTUTE, KOT/1a B MPoOHpKax HaOepETCs OKOJIO 6 MII BOJOPOAA U 3 MJI KUCIIOPO/Ia .

3. OOparute BHUMaHHE Ha pa3IM4HbIe 00BEMBI COOpaHHBIX Ta30B. [IpoOupKHU MIOTHO 3aKpoiTe MPOOKaAMU TIOJI CJIOEM dJIEKTposUTa. Tieromieit

JYYMHOH OMpeNeNTUTe HAIMYHE KUCIOPOo/ia B POOHPKE, TOPSIIEH JTydUHOU TOJ0KTUTE BOIOpo 1. [Ipemioknre ydarmmumMcest 3aHECTH Pe3ylIbTaThl
HabmoeHni B Ta0auily. Pe3ynpraThl HaOmo1eHII

Howmep npobupku OO6béM raza HasBanue raza

1

2

Bwv1600bi: OTpaszuTh, 4TO MPOUCXOTUT C MOJIEKYJIAMH CJIOKHBIX BEIIECTB B X016 XUMUUYECKON PEAKIIHH.

Koumponvnvie sonpocei: 1.MoXHO 11 110 BHEIIHEMY BUTy OTJIMYUTH a3 BOJAOPOJ OT Ta3za kucioposa? 2 .Kakue yacTuiibl COXpaHsoTCs B X0/1€
MIPOTEKAHUSI PEaKI[MH Pa3sIo’KEeHHUs BOJIbI, a Kakue pa3pymatoTcs? 3 .Kak qoka3aTe, UTO B COCTaBE caxapa CoJIep>KaTcsi aTOMBbI yriepoaa?

4 3anmanue mis noarotoBku k ' MA, BIIP. IIpu coOupanuu ra3oB UCHOJIB3YIOT MPUOOPHI, TPEACTaBICHHBIE HAa pUcyHKE. C MOMOIIBI0, KAKUX U3
YKa3aHHBIX IPUOOPOB MOKHO coOnpaTh Bogopoa? OO0cHyHTE CBOM OTBET, HCXO/Is U3 CBOMCTB JIaHHOTO rasa.

Puc. 7. ITpubopsl 11 coOnpaHus ra3oB

(A) (B)

/ i (:n
— \ UF/

JleMoHcTpalMOHHBIN SKcriepuMeHT Ne 3. «3aKOH COXpaHEHMsI MACChl BEILIECTB)»
Teopernyeckas yactb. [Ipu n3yueHnn JaHHOM TeMbI 11e1ecO00Pa3HO CO31aTh MPOOIEMHYIO CUTYAIUIO, IS pa3pelIeHHs




KOTOPOH y4aIlrecs: BbIIBUTAIOT TUIIOTE3bI, TPEOYIOIIHE SKCIIEpUMEHTAIBHOM npoBepKu. [Ipu 00Cy)AeHUH NPEAI0KEHHBIX BAPUAHTOB ITPOBEPKH
BBIIBUHYTBIX TUTIOTE3 BOCBMUKIIACCHUKU MPEJIATraloT pa3IMyHble BApUAHTHI KOHCTPYKIIMKA TPUOOPOB, T.€. MPOSBISIOT TBOPUECKYIO aKTUBHOCTD, B
X071€ KOTOPOH MPOUCXOAUT IEPEOCMBICICHNE TPHOOPETAEMbIX 3HAHHH.

Ha ypoke ywamuecs y3natot o padotax M. B. JlomonocoBa u A. JlaBya3be, MOCBAIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHUSI MacChl BEILIECTB,
(hOpMyITUPYIOT 3aKOH, IPUXOJAT K BRIBOJIY, YTO Macca BEIIECTB B XOJIE PEaKIIUU JOJDKHA OCTaBAThCs MOCTOSIHHOW. JIoOMBIIMCH TOHMMAHUS TAHHOTO
TE3HUCa, YIYUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHdecKas 4acThb. ]_IGJH) pa6OTI)IZ OKCIICPUMCHTAJIbHO J0Ka3aTh 3aKOH COXpPAaHCHUA MACChl BEIICCTB .

Jononnumenvroe 060pyodosanue: BECbl TEXHOXUMUYECKUE HITH SJICKTPOHHBIE; CBEYa; K0JI0a MI0CKOAOHHAA 250 MIT; JTOKKA [T COKUTaHHS BEIIECTB.
Mamepuanvt u peakmugwi: cBeya.
Texnuxa 6ezonacnocmu: BHIIOIHATH TPeOOBAaHUS IPU pabOTE C OTKPHITHIM IIJIAMEHEM.

Hncempykyus k evinonnenuio: Ha ppraakHBIX WM 3JIEKTPOHHBIX BECaX yPAaBHOBEUIMBAETCS CBEYA, A 3aTE€M YUHTENb 3a)KHUraeT e€. Yyaruecs
Ha6J'IIO)IaIOT, YTO B TeueHue ~1 MuH PAaBHOBCCHUC BECOB HAPYIIACTCA, YalllKa C ropﬂmeﬁ CBEeYOH MMOJHMNMACTCS BBCPX. yanlI/IMCﬂ 3a4ar0TCA BOIIPOCHI:
«Kax MoxxHO 00bsiIcHUTH HaOmoaeMblid pakt? Kak 3TOT QakT coriacyercs ¢ 3aKOHOM COXpaHEeHHs Macchl BemecTB?» OOCyxeHne JaHHBIX BOIIPO COB
MPUBOJIUT YUAIUXCSA K MBICIH O TOM, YTO 3KCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIIEyeT U3MEHUTh KOHCTPYKLMIO TPHOOpa.

VYuuTens 3apaHee 10JKEH NOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOr0 00bEMA ¢ XOPOIIO MOJOTHAHHOM MPOOKOH, B KOTOPYIO BCTAaBJIEHA JIOJKEUKA.

B noxeuke 3akperuisiercs cBeua. Becb npubop B cOope 3apanee ypaBHOBelMBaeTcs Ha Becax (puc. 8) . Korna
ydalirecs MPUXOAST K BBIBOJY, UTO OIBIT CIEIYeT MPOBOIUTH B 3aKPHITOM NMPUOOPE, YIUTENb JOCTAET BECHI C KOO0, 3a)KUTaeT CBEY,
3aKpEIIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY M TNIOTHO 3aKpbIBAET. Y4Yalluecs BUIAT, YTO PABHOBECHE BECOB HE HAPYILIAETCS B XOJI€ BCETO
IKCIIEPUMEHTA .

Puc. 8. IIpuOop a1t IeMOHCTpalMK 3aKOHa COXPAaHEHHsI MacChl BEILIECTB

BriBoIbI:
B BBIBOZaX HEOOXOAMMO OTPA3UTh TE3UC, YTO Macca BEIIEeCTB MPH MPOTEKAHUN XUMHUYECKOHN pPeaKlUuu COXPaHsIeTCs .

KOHWZpO]Zbele eonpocsl.

3amanus Ui pa3BUTHA QYHKIMOHAIBHON TPaMOTHOCTH



1. Ilpu ropenun apoB ocTaércs 307a. Macca 3016l MEHbBIIE MACChl B3ATHIX IS CKUTaHUs JpoB. Kak MOKHO 0OBSCHUTH 3TOT (pakT?

2. [Inst mpuroToBiieHUs: MsICHOTO OyJIbOHA MOBAp B3I KycoK Msica maccol 1 kr . [locne Bapku kycok Msca ctain Becutb 800 r . [Touemy macca
HU3MEHMIIAch?

JlemoHcTpanMoHHbIN sKkcniepuMeHT Ne 4. «OnpesesieHne cocTaBa BO3yxa»

Teopernueckas yacts. [lepen mpoBeneHrEM HKCIIEPUMEHTA YJAIIUMCS HEOOXOIMMO OOBICHUTH YCTPOMCTBO MPpUOOpa, YTO 03HAYAIOT JAeieHus. Takxke
HE00X0IMMO yOeaUThCS, 4TO IPpoOKa Mpubopa repMeTHYHO 3aKpbhIBaeT cocyl. [lpaktndeckas yacTh. Llensp paboThl: SKCIIEpUMEHTAEHO ONIPEIEIUTh
00BEMHYIO JJOJIO KHCIIOPOJia B BO3AYXCE .

Hononnumenvnoe obopyoosanue: IpuodOP ISl ONPEACICHUS COCTAaBa BO3/yXa, IITATUB, CIUPTOBKA, CTCKIISIHHAS MaJI0YKa, Ty9WHA, CTAKaH C BOJOM.
Mamepuanst u peaxmuewi: KpacHbiit hochop.

Texnuxa 6ezonacnocmu: C 0OCTOPOKHOCTBIO 00pamiarbes ¢ ropsmuM pochopom.

Hucmpykyus Kk 861n0IHEHUIO:

1.KpucrammmszaTop HanmoJIOBUHY 3amoJTHUTE Bo10M. Ha moBepxHOCTh BobI IoMecTHTE GapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00paruTe BHUMaHUE Ha HEOOXOIUMOE YCIIOBHUE IKCIIEPUMEHTA — BIIAXKHBIN Gocdop ucnosib3oBaTh Hemb3s! Docdopa 10DKHO OBITH B3STO OOJIBIIIE,
geM TpeOyeTcs ISl CBS3BIBAaHHSI BCETO KHCIIOPO/Ia, HAXOIAIETOCS B COCY/IE.

1. OrtkpoiiTe mpoOKy MpubOopa v MOMECTUTE KOJOKOJ B KPUCTAIUTH3ATOP ¢ BOAOM. [lorpy3uTe KOJOKO B BOAY HACTOJIHKO, YTOOBI YPOBEHD BO/IBI
COBITAJIAJT C HIDKHUM JISTICHUEM KOJIoKoJa. [Ipu 3ToM HIKHUI Kpail KOJIOKOJIa He JIOJDKEH TOXOIUTH JI0 JTHA KpucTaumsaropa . J{ias atoro
KOJIOKOJT 3aKpPEIUTE B IMITATUBE WM TIOMECTUTE HA JHO KPUCTAIIU3AaTOPA JIBE CTCKIISTHHBIC MAJIOYKH .

2. CunpHO pa3oTpeB KOHEIl CTEKIITHHOW MaJIOUKH, OMyCTUTE €€ B KOJIOKOJ | mookrute docdop. Kak Tonpko docdop 3aropencs, Ob1cTpo
W3BJICKUTE MAJIOYKY U 3aKpOMTE KOJOKOJ MPOoOKoid. KOJIOKOII 3armotHsIeTCst TYCTBHIM OITbIM IBIMOM, COCTOSIIIMM U3 YacTH4deK (ochopHOTO
aHTUAPUJIA.

3. Ilpu ropenuu docdopa 00bEM Bo3ayxa BHYTPU KOJIOKOJIA BHaYaJIe OT HarpeBaHUsI HEMHOTO YBEJIMYMBAETCS, @ YPOBEHb BOJbBI B KOJIOKOJIE
noHmxkaercs . [To mepe pacxoioBaHus KUCIOPOa IIaMs IOCTENEHHO TacHeT. benblit pocdopublit anruapu pactopsercs B Boje . Cocya
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE TOCTETIEHHO YMEHbIAaeTcsl B 00bEMeE . YPOBEHb BOJbBI B KOJIOKOJIE MOBBIIIAeTCs . B KpucTamuzarop noyieite
BO/Ibl B TAKOM 00beMe, YTOObI BHYTPH U CHAPYKH KOJIOKOJIA YPOBHH OBLITH OJJMHAKOBBI U COBIIAJIAJIA CO BTOPBIM AEIEHHUEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp U MPU MOMOIIY TOPSIIEH TyYHHBI YOeAUTECh B TOM, YTO OCTABLIUICS B KOJIOKOJIE Ta3 HE MOAJEPKUBACT ropeHus. Pe3ynbTaTsl
HaOJIFOIEHUI

Yucno nenenuii B mpudope, Yucno aenenuii B mpudope,
3aII0JIHEHHBIX BO3AYXOM (10 MPOBEICHUS 3aIl0JIHEHHBIX Ta3aMu (Tocie .
Kakoii ra3 npopearuposan?
peaximn) IPOBE/ICHUS PEaKIIH)
BriBogsl:

B BbIBOJIaX yKazaTh coJepKaHue KUCIopoJia B Bo3ayxe (B %).

KonTtponsnsie Bompocsl: 1.Kakoii ra3 pacxoayercst npu cxxuranuu gocgopa B Bozayxe? 2.Kakoit 066ém kucnoposa B Bozayxe? CKOIbKO 3TO
cocraniser B npoueHTax? 3.IloueMy ais mpoBeaeHUs 3KcIepuMenTa 0epyT u30bIToK Gocdopa?



4.Kakoii ra3 ocrajcs B KoJoKoJie rocie cropanus ¢pochopa? 5.3aganus ans noarorosku k A, BIIP Vkaxure, B Kakylo Tpyniy BXOAAT BEIIECTBa,
3arpsA3HAIOILINE BO3IyX:

1. BOJSIHOM Map, YIJIEKUCIIbIN ra3; 2.CEpHUCTHIN T'a3, OKCUABI a30Ta; 3.KUCIOPO, a30T; 4.IeJIHil, KUCIOPOT

9 kyacc
JemoncTpanuoHHblil 3kcniepuMenT Ne 1. «TemuioBoii 3¢ ekt pacTBOpeHNs BeleCTB B BOJe»

Teopernyeckas yacTb. PacTBOpeHHE BEIIECTB MPEACTABIISET COO0H CIOXKHOE (PU3UKO-XUMHUUYECKOE SBICHUE, 3aBUCAIIEE OT MPUPOABI pPACTBOPEHHOTO
BEIIECTBA U PACTBOPUTEIIS, OT TEMIEPATyphl U KOHIIEHTPALMU 00pa3yIoLIerocs pacTBopa.

[Ipu pacTBOpeHNHU KPUCTAJUIMYECKUX BELECTB B BOJIE IPOUCXOIAT TPU OCHOBHBIX Ipoliecca. 1.Pa3pymienne kpucraminyeckoi peméTku
PacTBOPSIEMOTO BEIIECTBA — 3HIOTEPMHUYECKUI IIPOLIECC.

1. T'unpparanus, T.e. B3aUMOJICHCTBUE YaCTHUI] (MOHOB MJIM MOJIEKY) PACTBOPSEMOTO BEILIECTBA C MOJIEKYJIaMH BOJIbI — 3K30TEPMUUYECKUI
npouecc . 3.IlepeHoc ruapaTHpOBaHHBIX YAaCTHI] OT T'PaHUIIbl KPUCTAJUI-PACTBOP B OO 00BbEM pacTBOpa, TOT MPOLECC HE COMPOBOKAAETCS
HU BbIJIEJICHHEM, HU TMOTJIOIIEHUEM TETUIOTHI.

B 3aBucumoctu o1 TOTO, TEMI0BOH 3(h(hEeKT Kakoro 13 ABYX MpoIeccoB (pa3pylieHNe KpUcTaia Wi THApaTalys YacThIl) mpeodaaaaer, o0 uii
TeTT10BO# 3 (HEKT pacTBOPEHUS MOKET ObITh BETMUUHOMN MOJIOKUTETHHOM UITH OTPUIIATEITLHOM.

[IpakTuueckas 9actb. []env pabomul: onpenenuTh TETUIOBOK 3 ()EKT pacTBOPEHUS CEPHOM KUCTIOTHI, THIPOKCHIA HATPUSI K HUTPATa aMMOHHUS .

Ilepeuens oamuuxos yugposou 1abopamopuu: NaTIUK TEMIEPATyPbl IUIATUHOBBIH .
Jlononnumenvnoe obopyodosanue: crakad Ha 150 Mt — 3 mIT.; CTEKISTHHAS MTaJI0YKa; MPOMBIBAJIKa; MEpHas MPOOUpKa; IImaTesb — 2 T .
Mamepuanst u peakmugul: cepHasi KUCIO0Ta (KOHII .); TUAPOKCU HATPUSI KPUCTAINIMYECKUIT; HUTPAT aMMOHHUS .

Texuuxa 6ezonacnocmu: 1.CepHas KMUCIOTa U TUIPOKCU] HATPUS SIBJISIFOTCS arpecCUBHBIMU BelecTBaMu. Heo0xoaumMo octeperarbest ux rnomnaiaHus
Ha KOXy 1 onexay. 2.bepeus rimaza! 3.HeoO6xoaumMo MOMHUTE TTpaBUIIO pa3BeAcHUs KUCIOT. 4.Ha pabodyem MecTe TOJDKHBI ObITh HEUTPAIU3YIOIIHE
cpenctBa: 2%-Hble pacTBOPHI TUAPOKapOOHATa HATPUS U YKCYCHOM KHCIIOTHI.

HHncmpykyus K 8b1N0IHEHUIO.
1.B nepsslii crakan Hanelte 50 mi1 Boapbl. 2.C MOMOILBIO AaTUMKA ONPEAEIIUTE €€ TEMIIEPATypy.

1. OtmepbTe 10 MJT KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI U MEIJICHHO, MPU NIEpPEMEIINBAaHIH PACTBOPA CTEKIIIHHOM MMaTOYKON BIMBANTE CEPHYIO
kucnoty. OOpaTuTe BHUMaHUE Ha MOPSIOK CMEIIUBAHUS BOJBI U cepHOM KUcoThI! ClieuTe 3a HI3MEHEHUEM TeMIlepaTyphl IPU PaCTBOPEHUH
kucnoTel. Hanbosee BrICOKOE MOKa3aHUe TEMIIEPATyphl 3aHeCUTe B TaOIuIly. J[aTyuk TaTeabHO MPOMOMTE BOJOH.

2. Bo BTOpOI CTakaH MOMECTUTE OKOJIO 8 T TBEPAOIO MOPOIIKA TMAPOKCcH 1A HAaTpus U Biewre 50 Mt Boabl. OMyCTUTE JaTYUK TEMIIEPATYPHI U
nepeMenanTe pactBop. OTMETBTE caMO€ BBICOKOE 3HaYEHHE TeMIIepaTyphl. THIaTeIbHO MPOMONTE TaTYUK BOJIOM.

3. B Tperuii crakan HackmbTe 15 I' METKOKPUCTAJUIMYECKOTO HUTpaTa aMMOHUS U nipuiielte 50 Mt Bojpl. OmycTUTE 1aTYUK TEMIepaTyphl U
ObIcTpO nepemeraiite pactBop. Hanbosee Hu3koe 3HaYeHUE TEMITEPATyphl 3aHECUTE B TAOJIUILY.

Pe3ynbTathl u3MepeHuii/HadmroAeHui

Uccnenyemas cucrema | JlucTriuimpoBaHHas BOJa Bora +H2504 Bopga + NaOH Bona + NH4NO3




Temmnepatypa, °C

Bwigoowi:
OTpa3uth, Kakoi TEII0BOM AP GEKT nMpeodIiaaaeT Mpu PaCTBOPCHUU B BOJIC CEPHOM KUCIOTHI, HUTPaTa aMMOHHS, THIPOKCHUIa HATPHSL.
Konmponvnvie sonpocoi:

1.00BscHUTE, TTOYEMY ITPH PACTBOPEHUH OJTHUX BEHIECTB B BOJIC BBIICISCTCS TEIIOTA, IPYruX — noriomaercs. 2. I1peanonoxure TermioBoi 3¢ dext
IpolLiecca pacTBOPEHUS B BOJI€ TUAPOKCHIA KaJIusl.

[IpaxTnueckas padorta Ne 1. Dy1eKTpOIUTHI U HEBIEKTPOIUTHI

Teopernueckas yactb. [Ipu pacTBOpeHUU B BOJI€ HOHHBIX COEIMHEHUM MOJISIPHBIE MOJIEKYIIBI BOJIbI OKPYXAIOT (COJIBBATUPYIOT) 3apsyKEHHbIE HOHBI,
MIEpEeBO/I UX B pacTBOP. MoJIEKYISIpHbIE COEMHEHNUS COJIbBATUPYIOTCS, HO HE paclafatoTcsl Ha MOHBI . B mepBoM ciydae pacTBOp IpOBOJUT
AIIEKTPUYECKHUM TOK, BO BTOPOM HET .

OHpGHGJ’II/ITB MPUHAJICKHOCTD BEHICCTBA UJIM paCTBOpaA BEIICCTBA K DJICKTPOJIUTAM MOKHO IIPHU IOMOIIH U3MEPCHUA IJICKTPOIIPOBOAHOCTH. Ecmm
AJIEKTPOMPOBOJHOCTD BEJIMKA, TO UCCIEAYEMbIN OOBEKT — 2NEKTPOJUT. Eciu 3HaueHue 31eKTponpoBoAHOCTH MeHbire 20 MkCM/cM, TO 3TO
HERJIEKTPOJIUT .

IIpakTHueckast 4acThb.

Heﬂb pa6ombl: OMpCACIINTD MPUHAAJIC)KHOCTE BEIIICCTB, cMmeceit BCIICCTB U PACTBOPOB BCIICCTB K JJICKTPOJIUTAM U HEIJICKTPOJIUTAM .

Ilepeuens oamuuros yugposou 1abopamopuu: TaTINK EKTPOIPOBOIHOCTH . JJonoaHUTEI HOE 000pyIOBaHKe: cTaKaHbl Ha 50 MII; IITaTUB C
3a)KMMOM; MPOMBIBAJIKA . MaTepHalibl U PeaKTUBBI: JUCTUIUTMPOBAHHAS BOJa; 10 20 MJI STHIIOBOTO CIMpTa, O€H3MHA, KepocuHa; 5%-HOoro pacTBopa
caxapo3sl, pactBopa criupta (1:1), 5%-Horo pacTBopa xjopuaa HaTpusi; 5%-HOTo pacTBOpa XJI0pPOBOAOPOa; 5%-HOro pacTBOpa r'UAPOKCUAA HATPHUS,
ToBapeHHas coyb (TBEpaas), caxap (TBEPAbIN) .

Texuuxa 6ezonacnocmu: Ilpu paboTe ¢ TOPIOYMMHU KUAKOCTAMU (CIIUPT, OEH3UH, KEPOCHH) BOJIM3U HE JOJIKHO OBITH OTKPBITOIO OTHSL.
Hnempyxkyus k blnoanenuio:

1.B crakan momMecTUTe MOBAPEHHYIO COJIb U OMYCTUTE B CTAKaH JIATYUK JIEKTPONPOBOTHOCTH . [IpOBOIUT 1M COJIb 3TEKTPUUECKUN TOK?
2.AHanoru4Hble AeUCTBUS MIPOBEIUTE C caxapo3oii . 3 . B crakan Haneiire 20 M ucciaenyeMoro pacTBopa.

1. OHYCTI/ITG B HCTO JATYHMK JJICKTPOIIPOBOJHOCTH, 3aerHJ'IéHHBII71 B JIaIIKC IIITaTHUBA. Ha6J110L[a171Te 34 UIBMCHCHHECM 3HAYCHUA
QJICKTPOIIPOBOJHOCTH. Korz[a IMOKa3aHUs JAaTYHKaA IICPECTAHYT UBMCHATHCS, 3alIUIIUTE €0 3HAYCHNC B Ta6J'II/II_[y .

2. O6paTI/ITC BHUMaHHue! I[aT‘lI/IK IMOCJIC KAXXAO0T'O OIIbITa TIIATCIILHO ITPOMbBIBACTCA BOJIOM. 6.3aTteM AaTUYUK OITYCTHUTC B CJ'IG,I[YI-OH_II/Iﬁ pacTBoOp .
AHajnoruyHbIC JeNCTBUSA npoz[enaﬁTe CO BCCMHU PACTBOPAMHU. PeByJIBTaTBI I/I3MepeHI/II71

Ne HazBanue BCIICCTBA, 3HadeHUe QJICKTPOMIPOBOAHOCTH, MKCM/cM SJICKTpOJ'H/IT HJIN HEIJICKTPOJIUT
OIlbITa | pacTBOpa
1

2




KOHmpOJZbele e6onpocsl.

1.0O6pamaoT BHUMaHKE, YTO HU JUCTUTMPOBAHHAS BOJIA, HU TBEPAAS COJIb HE TPOBOAT IEKTPHUECKOTO TOKA. TeM He MeHee pacTBOp COJIM B BOJIE
IIPOBOJUT 3JIEKTPUUYECKUI TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYAA-TO MOSIBIISIFOTCS MOABWKHBIE 3apsaabl. [lon 3T0 HabmoieHue BBOAST ONpeie/ieHUue
JIEKTPOJIUTA U MEXAHU3M UIEKTPOJIUTUUECKON JUCCOLUALIH.

2 . Beerpa nu BoJiHBIE pacTBOPHI BEIIECTB IIPOBOJAT JeKTpUuuecKkuil Tok? He Beersa, T.e. HEKOTOpBIE BELIECTBA HE Jal0T MOHOB IPU PACTBO PEHUH .
DTO — BEIIECTBA C MOJICKYJISIPHON KpUCTAJUTMYECKOH peméTkoi. 3.3ananus mis noarotosku k ['MA, BITP

A) K xopouio pacTBOpUMBIM 3JIEKTPOJIUTAM OTHOCSATCS:
l.ruapoxcun 6apus; 2.¢pocdar maruus; 3.cynbpun meau(ll); 4.xkapobonat kanpuud. b) DnexTpuueckuil TOK MPOBOJUT:
1.pacTBOp ITUIIOBOTO CIIUPTA; 2.paCTBOP IIIMLEPUHA; 3.pacTBOP TIIHOKO3bI; 4.pacTBOP T’UAPOKCHIA KATIBIIHSL.

JlaGoparopusiii onbIT Ne 1. «BiausiHue pactBopuTens Ha JUCCOLUALIUION

Teopernueckas yacTb. Bo MHOTMX XJIOpHIaxX NEPEXOIHBIX METAJIJIOB CBSI3U UMEIOT B 3HAYMTEILHOM MEpe KOBAJECHTHBIN XapakTep . ManomnoiaspHbie
pacTBOpUTENH (CIIUPT WIH allE€TOH) COIBBATHPYIOT MOJICKYJIBI IIeTMKOM. [Ipu 106aBieHI BOIBI OHA COTBBATUPYET MOHBI, BHI3BIBAS
3IEKTPOJIUTUYECKYIO qUcconnanuio . [IBeT pactBopa rnpu 3ToM U3MEHSIETCS, a AIEKTPONPOBOJHOCTH PE3KO BO3PACTAET .

[IpakTryeckas yactb. Llens paboTbl: chopMUpPOBATH MPEICTABICHUE O POJIM PACTBOPUTENS B DJIEKTPOIUTUUECKON TMCCOLMALINN.

Ilepeuens oamuuxos yugposou 1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH .
Jlononnumenvnoe 060pyoosanue: 1Ba BHICOKMX XUMHUYECKUX cTakaHa (50 mit); CTEKISIHHAS aJlovKa.

Mamepuanwt u peaxmuewor: CuCl2 6e3BoaHBIN (MMEET KOPUIHEBBIN 1IBET . [losydaroT, HarpeBasi KpUCTAIIOTUIPAT B YAIlIKE JIJIs1 BEITTAPUBAHUS .
XpaHAT B IJIOTHO 3aKPBITOM COCY/IE); alleTOH WU CIIUPT .

Texnuxa 6ezonacnocmu: 1 . CHI/IpT M alICTOH — I'OPIOYMUEC BCIICCTBA. He ncrionp3oBarth OTKPBITOC ILIaMs. CHeHI/IaJ'IBHBIe MCPbI 0e30MacHOCTH IIpH
pa60Te C T'OPHOYUMH KUJAKOCTAMMU. H30beratb rnomagaHusa coJieit MCIU Ha KOXY U OACKAY, TaK KaK OHU SAJOBUTHI.

2 . Ilpu monagaHuyM CMBITh XOJIOJHOM BOJION O6€3 MbLIA.
Hncempykyus K 6bInoJIHEHUIO.
1. B xummueckuii ctakan HaceinbTe ~0,5 T 6e3B0qHOTO Xopuaa meau (1) CuCl2 u nanelite ~25 M ciupTa WM aleToHa .

2. PacTBOpHTE BELIECTBO, IEPEMELINBAs COAEPKUMOE CTAKaHA CTEKIIIHHOM MaJI04YKoi. Eciiu pacTBOPUTE COJIb MOJHOCTBIO HE YAAETCs, aKKYypaTHO
CJIEUTE MOJy4YEHHBIN PACTBOP B APYIOM CTaKaH.

3. HOpr3I/ITe B PACTBOP IIYII AATYHUKA SJICKTPOIIPOBOJHOCTHU U U3MEPHTE SJICKTPOIIPOBOAHOCTSD .

4. OOpaTtuTe BHUMaHME Ha LIBET pacTBopa. [Ipuieiite k pactBopy 25 mi Boabl. [lepemeraiite, oOpatuTe BHUMaHHE HA U3MEHEHHE OKPACKU.
5.M3mepbTe 371EeKTPONPOBOIHOCTD MOJIYyYEHHOTO PacTBOPA .

Pe3ynbTarhl u3MepeHuii/Ha0mroaeHui



BemectBo | DIeKTpONpPOBOAHOCTD B CIIUPTE DNEKTPONPOBOTHOCTH TIOCTE T00aBIECHUS BOIBI
(atreTone)

Xnopua menu (11)

Bv1600vb1: OTpa3uTh BIMSHUE PACTBOPUTEIIS Ha SJIEKTPOIIPOBOIHOCTD COJIH.

Konmponvnvie sonpocei: 1.0 uém CBHIETEIBCTBYET POCT 3IEKTPOIIPOBOJIHOCTHU COJM IpU go0aBieHnu Boabl? 2 . [loyemy nu3meHseTcs uBet pactBopa?
3 . Kak BiusieT npupojia paCTBOPUTENS HA ANEKTPOJUTHUECKYIO JUCCOLUALNIO?

JlabopaTtopubiit onibIT Ne 2. «CuiibHBIEC U CT1A0BIE ATEKTPOIUTHI
Teopernueckas yacTb. DJIEKTPOIUTAMU HA3bIBAIOTCS BEILECTBA, paclalaloluecs] Ha MOHbI BCIEICTBUE AJIEKTPOJIUTHYECKOU

JUCCOIINAIlH. PaCTBopI)I SJICKTPOJIMTOB ABJIAOTCA IMTPOBOAHUKAMHU BTOPOI'o poaa, TaK KaK IIPOBOJAT BJ'IGKTPI/ILIGCKI/Iﬁ TOK 3a c4€T moHOB. Ilo
CIIOCOOHOCTH K 3JICKTp0JIHTH‘-I€CKOfI Aucconuanyvu 3JICKTPOJIUTBI YCJIOBHO pa3AaCiIAOT Ha CUJIIbLHBIC U cinabple. CHIIbHEIE QJICKTPOJIMUTBI NPAKTUYCCKH
IMOJHOCTBIO JUCCOLIMNPOBAHBI HA NOHBI B pa36aBJ'I€HHI)IX pacTBOpax . K HEM OTHOCSTCS MHOTHE HCOPraHNn4€CKUeC COJIM, HCKOTOPBIC KUCIIOTHI U 11 CJI0OYN

. CiraOrle OJICKTPO- JIUTHI JIMIIb YAaCTUYHO AUCCOUNUPOBAHBI HA NOHBI, KOTOPBIC HAXOAATCA B JUHAMUYCCKOM PABHOBCCHUHU C HEJUCCOIIMUPOB aHHBIMU
MOJICKYJIaMH . K cna0piM SJICKTPOJIUTAaM OTHOCATCA MHOTUC OPTraHUYCCKUEC KHCJIIOThBI U OCHOBAHHA .

HDaKTI/I‘IeCKaﬂ 9acCTh. Ueﬂb pa60mbl: OIPEACIINTD, ABJIAKOTCA JIM BbIJJAHHBIC BEIICCTBA CUJIbHBIMU WJIN ci1a0bIMU QJICKTPOJIMTaMHU Ha OCHOBaHUU
W3MEPEHUS AIIEKTPOTIPOBOTHOCTH UX PACTBOPOB .

Ilepeuens oamuuxos yugposou 1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH .
Jlononnumenvroe 06opyodoeanue: TpU XUMHIECKUX cTakaHa (25—>50 mi1), mpoMbIBajIKa ¢ AUCTHILTUPOBAHHOM BOJIOM .
Mamepuanwt u peakmugut. 10 %-Hble pacTBOPHI COJITHOM, a30THOM U YKCYCHOM KUCIOT (3KeaTeslbHO B KanelbHulaX); GuibTpoBaibHas Oymara .
Texnuxa 6ezonacnocmu: Cobmonaiite Mepbl 0€30MaCHOCTH MPU pabOTe C KUCIOTAMU U LIEIOYAMH.
Hncmpykyus K 861n0OIHEHUIO:
1. B tpu crakana Haneite mo 25—50 MJI JUCTUIITMPOBAHHOM BO/IBI.
2. B mepBeIii crakan qo0aBbTe 1 Kamio yKCYCHOM KUCIOTBI, BO BTOPOU — COJISIHOM, B TPETHI — a30THOM.

3. l3MmepbTe 31eKTPONpPOBOAHOCTD KAXKIOTO pacTBOPA, BBITUPAS LIYIl (GUIBTPOBATIBHON OyMaroi nocie Kaxjaoro u3sMepenus . PesynpraTsl

U3MEPEHUN
Ne 3Ha4yeHue EKTPonpoBoJHOCTH, MKCM/cM | Ha3BaHue BbIJaHHOTO BellleCTBa
poObI
1
2




Boisoowi: OTpaBI/ITe MNPpUHAIJIC)KHOCTD BCUICCTB K CUJIBHBIM U C1a0BIM QJICKTPOJIMTAaM. KOHTpOJIBHBIG BOITPOCHI:

1.ITouemy pacTBOp COJITHOM KUCIIOTHI JIy4III€ IPOBOIUT AIEKTPUUECKHI TOK 110 CPAaBHEHHUIO C paCTBOPOM YKCYCHOM kucnoThl? 2.K kakum
AJIEKTPOJIUTAM OTHOCHUTCS pacTBOP a30THOM KucaoThl? 3 . 3aganue s noarotosku k ['MA, BITP

@OopMyIIBI TOJIBKO CJIA0BIX ANEKTPOIUTOB MPEJICTABICHBI B PSY:
1.Ca(OH)9, HoS, HpSO/ 2H)CO3, NH3-H9O, HpS 3.KOH, KNOg, HCI 4.2nS04, MgCly, HBr

JlemoHcTpatoHHbIN onbIT Ne 2. «3yueHue BIUSHUS pa3IuuHbIX (JAaKTOPOB HA CKOPOCTb PEAKLUN»
Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(DUKALNN IPUOOPA Ul U3YUYEHUS XMMHUYECKUX peakluid. B 01HOM KOHCTPYKLIMK POJIb peakTopa
BBITIOJTHSIET OOBIYHAS POOUPKA, B IPYroM, O0jee COBpeMEeHHOMU, — cocya JlanmonbTa.

OpaHaKo TeXHHUKA IEMOHCTPAIMH SKCIIEPUMEHTA OCTaETcsl OJMHAKOBOW. MeHsieTcs UIlb NOPSAJ0K CMEUIMBAaHUs pearupyromux semects. CHayana B
IPOOUPKY-PEAKTOP 3aJIMBAETCS PACTBOP KUCJIOTHI, a B HEr0 MOMELIAETCsl TBEPAOE BELECTBO (LIUHK, MPaMoD).

[IpakTtrueckas yactb. [lenb paboOThI: M3YUNUTh BIHMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUH.

Ilepeuens oamuuxos yugposou 1abopamopuu: NaTINK TEMIEPATYPbl IUTATUHOBBIMH.

Jlononnumenvroe 06opyodosanue: IpUOOP JUTsl U3yUYEHUS CKOPOCTH XUMHYECKUX PEAKIINA; dJIEKTPUIECKas IUINTKA; CTAKaH XUMHUYEeCKUH Ha 250 m;
1ImaTeNb; KPUCTAIUIA3ATOP JUTsl MpOMBIBaHUs cocynoB JlanaonesTa; mpooupku [1X-21 (3 mT .) .

Mamepuanwt u peakmugul: consiHas kucinoTa (4%-ubiit); consiHast kucioTa (10%-Hblif); KycOukr MpaMopa; MOPOIIOK MpaMopa; YKCyCHasi KHCIIOTa
(6%- Hbrit); MHK; IepokcK T Bogopoaa (3%-HbIi); anokcu Maprania (IV) .

Texuuxa 6ezonacnocmu: Cobmofath npasuia paboThl ¢ KUCIOTaMHU U HarpeBaTeIbHBIMU 3JIEKTPUUYECKUMHU MPUO0- PaMH .

Hnempyxkyus k vlnonnenuio:
Onvim 1.BnusiHue npupobl pearupyroniux BEeIIecTB Ha CKOPOCTh XUMUYECKOUN peakiuu

B oano xoneno cocyna Jlangonsta Haneiite 3 mut 1 M pacTBop ykcycHOM KHCIOTHI ( 6%-HBIN pacTBOp), B APYroe KoJeHO momMecture 2—3
rpanyisl nuHKa. Bo BTopoii cocyn Jlan- nonbra Haneiite 3 mi 1 M consiHOM kucnoTsl ( 4%-HbIi), B Ipyroe KoJieHO — 2—3 rpaHyJibl IIUHKA .
[Ipucoenuuute cocyasl JIaHa0IbTa K MAHOMETPUUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO MepeneiiTe KUCIOThl B cocyaax Jlanmonbra K rpanyiaaM nuHka. CpaBHUTE YPOBHH KHUJIKOCTH B
MaHOMETPUYECKUX TPYOKax. Yyaluecs JeatoT BbIBOA O pa3HON CKOPOCTH XMMHUUYECKHX PEaKIHi .

Onvim 2. Bousaue KOHIOCHTpAIUN pCarupyromunx BEUIECTB Ha CKOPOCTh XHUMHYECKOMU pCaKkuuun

B onno koneHo cocyna JlangonbsTta HanenTe 3 M 4%-HOW COJITHOM KMCIIOTHI, B IPYroe KOJIEHO IOMECTUTE 2—3 rpaHylibl IMHKA . Bo BTOpoil cocyn
Jlannionbra Hanelre 3 M 10%-HOM CONITHOM KHUCIIOTHI, B IPYro€ KOJIEHO — 2—3 rpaHyisl LuHKA. [Ipucoenunure cocyas! Jlanaonpra K
MaHOMETPUYECKUM TPyOKaMm.



Ob6partute BHuManue! OHOBpPEMEHHO MepernieiiTe KUCIOThl B cocyaax Jlanmonbra k rpanyiaM nuHka. CpaBHUTE YPOBHHU )KHJIKOCTH B
MaHOMETPUYECKUX TPYOKax. Yyaluecs JeatoT BBIBOI O Pa3HON CKOPOCTH XMMUYECKUX PEAKIIHA.

Onvim 3. BnusiHUE TeMIIepaTypbl pearupyouX BEMIECTB Ha CKOPOCTh XUMUYECKON PEaKIIHH

B onHo xoneno cocyna JlannonbTa Haneite 3 mut 10 % cosisiHOM KUCTOTHI, B APYroe KOJEHO noMecTtuTe 2—3 rpaHysibl IMHKA . Bo BTOpO# cocya
Jlaronpra Hanelte 3 M 10%-HOM colisi- HOM KUCIIOTBI, HAarpeToi Ha BosiHOM Oane 10 50 °C, B Apyroe KoJeHO — 2—3 rpaHyIibl IIUHKA.
[TpucoenuauTe cocyabl JIaHTOIbTa K MAHOMETPUIESCKAM TPYOKaM.

Oo6patute BHUMaHue! OHOBpEMEHHO NiepesieiiTe KUCIoThl B cocynax Jlannonbra k rpanynaM nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B
MaHOMETPUYECKHUX TPYOKaX. YUalluecs JeNaloT BBIBOJ O Pa3HOW CKOPOCTH XMMHUYECKUX PEAKIUH .

Onvim Ne 4. BnusiHue NOBEpXHOCTH COIPUKOCHOBEHUS pearupyoIlUX BEIIECTB Ha CKOPOCTh XUMUYECKON PeaKIMN

B oxno koneno cocyna Jlangonbsra HaneinTe 3 mit 4%-HOU COJIIHOM KUCIIOTHI, B IPYroe KOJeHO NoMecTuTe 1 I Mpamopa, B3SITOTO B BUAE Kycouka. Bo
BTOpOH cocyn JlannonbTa HanelTe 3 M 4%-HoH COJISIHOM KUCIOTHL, B Apyroe KojeHo — 1 T nopoiika mpamopa. Ilpucoennnure cocynsl Jlannonbra k
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OTHOBPEMEHHO TepesieiiTe KUCIOTHI B cocynax Jlanaonpra kK MpaMopy nnHKa. CpaBHUTE YPOBHH KUAKOCTU B
MaHOMETPUYECKHX TpyOKax. Ydaluecs J1eiaioT BbIBOJ O Pa3HONW CKOPOCTH XMMHUYECKHUX PEaKIIUM.

Onvim 5. BnusiHue kaTanu3aTtopa Ha CKOPOCTh XMMHYECKOH peakiuu

B crakan ¢ Bojoii, Harperoii 1o 50 °C, moMmectuTe 2 1eMOHCTpalMOHHbIE TPoOHpKH ¢ 2 M 3% -HOTO pacTBopa NepoKcuaa BoJopoia. Beiiep:xuBaor
pOOUPKH B BOJIE OKOJIO 2 MUH. M3BNIeknuTe MpOOUPKU U3 BOASHON OaHU U IPOJAEMOHCTPUPYHTE ydaIlIUMCs pe3yabTaT — Ha CTEHKax MpOoOUpKU
MOSIBUJIMCH MY3BIPBKU Ta3a Kuciaopoa. B oqHy u3 npoOupok BHecUTe Ha KOHUMKE mmarens auokeua mapranna (IV) . HaGmronator sHepruvnoe
BBbIJICJICHUE KUCIOPOA.

Koumponvnvie sonpocwei: 1.0T kakux $HakTOpoB 3aBUCUT CKOPOCTh XumMudeckoi peakiuu? 2.ITouemy paszioxeHue nepoxkcuaa BOA0OPoIa B
MPUCYTCTBUM Auokcuaa mapranua (IV) cHauana unét oueHs ObICTpO, a 3aTeM 3aMeisaeTcs?

1. 3ananus s pa3BUTUA QYHKIIMOHATBHOW IPaMOTHOCTH:

ch

.
!

t B Tpu omuHaxoBbie MPOOUPKH yUEHHKH HAIWIIM 110 5 MJI pacTBOPA COJISIHON KUCIOTHI OJMHAKOBOI KOHIICHTPAIIUH.
B nepByto npoOupKy MON0KUIN CTPYKKHU KeJe3a, BO BTOPYIO — CTPY)KKU IIUHKA, B TPETHIO — CTPYKKHU HEM3BECTHOTO CBETJIOTO SIPKO OJIECTSIIEro

MeTtaiuia. Hanboiee HHTEHCUBHO BBIICJIICHUC I'a3a Ha6J'IIO,Z[aJ'II/I B TpeTBeﬁ Hp06I/IpKC C HEU3BECTHBIM MeTallioM. Bo BTOpOfI HpOGI/IpKC C TUHKOM
MHTCHCUBHOCTD BBIACJIICHUS I'a3a ObL1a MCHBIIEC, YEM B TpeTBeﬁ. B HCpBOfI HpO6I/IpKC C XKCJIC30M MHTCHCHUBHOCTD BBIACIICHHA I'a3a ObllIa HAUMEHBIIICH.



a)/leiicTBue Kakoro (akropa, BIUSIONIETO HAa CKOPOCTh Peaklnu, Habmoaanu ydamuecs? 60) Kakoif MeTamn Mor HaXoIuThCs B TpeThel mpodbupke?
3anumure Ha3BaHUE METAJLIA.

1. Ha rpaduke npeacraBieHa 3aBUCUMOCTb KOHIICHTPALIUU UCXOTHBIX BEIIECTB U MPOIYKTOB PEAKIIMH OT BPEMEHHU MPOTEKAHUS PEaKIHH:
Puc. 20. I'paduk 3aBHCHMOCTH KOHLIEHTPAIIMH UCXOTHBIX BEUIECTB U MPOIYKTOB PEAKIIUH OT BPEMEHHU MPOTEKAHUS PEAKIIUH

OHp@[{@J’II/ITC, Kakasl KpuBas OIMUCBIBACT UBMCHCHUEC KOHICHTPAMHU UCXOAHBIX BEIICCTB, a4 KaKad — IMPOAYKTOB pCaKIUu .

[lepeueHp HOCTYIHBIX UCTOYHUKOB HH(POpMALIUU
http://www.chem .msu .su/rus/books/2001-2010/eremin-chemproq .

1. . Caiit ®UIIN. OTKpHITHIN OaHK 3a1aHUl 151 POPMUPOBAHUS €CTECTBEHHOHAYYHOW IPAMOTHOCTH .

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

1. . Caiit Enunast kosutekius nudpoBbix 00pa3oBaTeabHbIX pecypcoB .http://school-collection .edu.ru/catalog . 23 . Caiit ®eaepanbHblii IICHTP
UHPOPMaIIMOHHO-00pa30BaTeNIbHBIX pecypcos . http://fcior.edu.ru/




