


IHosicHUuTEIbHASA 32N CKA

Pabouas mporpamma 1mo XMMUH OCHOBHOTO OOIIET0 00pa30BaHusl COCTABIICHA HA OCHOBE TIOJIOKEHU U TPEOOBaHUI K Pe3ybTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl, IPEICTABICHHBIX B DeiepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTE OCHOBHOTO OOIIETO
00pa3oBaHus, YTBEPXKICHHOTO MpHKa3oM MuHHCcTepcTBa 00pa3zoBanus u Hayku P/l ot 16.10.2023r Ne 11-02-1014/23

Ha 6a3e uentpa «Touka pocta» oOecriednBaeTcs peanusaiys 00pa3oBaTeIbHbIX MPOrpaMM pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMU
3aKOHOJATEIbCTBA B chepe 00pa3oBaHUA U C YUETOM pekoMeHaanuii PenepanbHOro onepaTopa yueOHoro npeamera «Xumusy». Mcnonbs3oBanue
o0opynoBaHus 1ieHTpa «Touka pocTay MO3BOJSET CO3/IaTh YCIOBHUS:

e JUIA paClIMPCHHA COACPIKAHUA INKOJIBHOI'O XUMHYCCKOI'O O6paSOBaHI/I$I;
e JJISA IOBBIIICHUSA IM03HABATCIIbHOM aKTHBHOCTH ydamuxcsa B GCTGCTBCHHOHay‘-IHOI\/JI O6HaCTI/I;

e JUIA PA3BUTHA JIUYHOCTH peOCHKA B IMpOIEecce 00yUSHHsI XUMHHU, €T0 CIOCOOHOCTEH, (HOPMUPOBAHHS U YAOBICTBOPEHHS COIIMATBHO 3HAUNMBIX
MHTEPECOB U MOTPEOHOCTEH;

* 11 pa6OTI)I C OIlapéHHI)IMI/I IIKOJIbHUKaMH, OpraHru3allui UX pa3sBUTUA B PA3JIMIYHBIX o0nacTax 06pa3OBaTCJ'IBHOI71, TBOpHeCKOﬁ JACATCIIBHOCTH.

[Tpumensis undpoBeie 1a00paTOPUN HA YPOKAX XMUMHUH, YUAIIUECS CMOTYT BBIIIOJHUTH MHOXKECTBO Ja00paTOPHBIX padOT U SIKCIIEPUMEHTOB I10
IIpOrpaMMe OCHOBHOM MIKOJIBIL. [Ipy 3TOM OCHOBHOE BHUMaHUE YAENAETCS CYIIHOCTH XMMHUYECKUX PEaKIUi U METOAAM UX OCYILLECTBICHHUS.

O)IHI/IM N3 OCHOBHBIX IIPUHIHUIIOB ITOCTPOCHUS NPOTpaMMBbI ABJIACTCA MMPUHLUIT JOCTYITHOCTH . 9KCH€pI/IMCHTaJ'IBHBI€ AAaHHBIC, ITOJIYYCHHBIC
yqalmuMucs Ipy BbIIIOJIHEHUH KOJIMYCCTBCHHLBIX OIIBITOB, ITO3BOJIAIOT YUAIIUMCA CAMOCTOATCIIBHO ACJIATh BBIBO/bI, BBIABIISITH 3dKOHOMCPHOCTHU.
HOI[XOI[I)I, 3aJIOKCHHBIC B COACPIKAHUC MTPOrpaMMbI Kypca, CO3ar0T HCO6XOI[I/IMI>I€ YCJI0BUA 4JIsI CUCTEMHOI'0 YCBOCHUA YUAIIUMUCA OCHOB HAYKH, IJIA
obecrnieueHUs Pa3BUBAOMICTO U BOCIIUTHIBAIOLICTO BO3I[€I\/’ICTBI/I}I O6y‘{eHI/I$I Ha JIMYHOCTH y4alICrocs.

®0pMpreMble 3HaHUA JOJI’)KHBI CTAaTh OCHOBOM CHCTEMBI Y6€)K)1€HI/II7I IIKOJIbHUKA, HCHTPAJIBHBIM AAPOM €T0 HAYYHOI'O MUPOBO33PCHHUA.

Onucanue MaTepuabHO-TEXHUYECKO 0a3bl eHTpa «Touka pocTay,
HCIIO0JI3YEeMOr0 [JIsl peajiu3aiuno0pa3oBaTebHbIX IPOrPaMM B PaMKAaX NpenoiaBaHusi XUMHUH

Hugpoeas (komnvromepnasn) navopamopus (IIJI), nporpamMMHO-anmapaTHI KOMITIEKC, TATYMKOBAsI CHCTEMa — KOMIUIEKT y4eOHOTO
000pynOBaHUsl, BKIIOYAIOIINI U3MEPUTENBHBIN 070K, HHTEP(Eiic KOTOPOTO MO3BOJSET 00ECIEUNBATh CBSA3b C MEPCOHATBLHBIM KOMIBIOTEPOM, U HA0Op
JTATYNKOB, PETUCTPUPYIOIMINUX 3HAUYCHUS PA3TUYHBIX (GU3UICCKUX BEITHUYHH.

Jamuux memnepamypsl na1amuno6blii — IPOCTON U HAIEKHBIN TaTYUK, IPEAHA3HAYECH U1 U3MEPEHUS TEMIIEPATYPhl B BOJHBIX pacTBOpax U B
ra3oBbIx cpefax. Mmeer paznuunsbiil tuana3zon usmepenuit ot —40 1o +180 oC. TexHuueckue XxapakTepUCTUKH JaTYMKa YKa3aHbl B MHCTPYKIIHH 110
JKCIUTyaTaluuu. Jamuux memnepamypsvt mepmonapuulil peIHa3HaueH 11 u3Mepenus temueparyp 10 900 °C. Mcnonb3yercs Ipy BHIIOJHEHUT
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIaMEHH, TIaBJICHUS U Pa3I0KEHUS BEIIECTB.



Jlamuuk xX10puo-uoH06 NCtoyib3yeTcsl 111 KOJTUISCTBEHHOTO OMPE/ICTICHUS COIepKaHUI HOHOB XJIOpa B BOJHBIX PACTBOPAxX, MOYBE, MPOIYKTAX
nutanus. K natynky moakirodaeTcss HoHOceNneKTUBHbIHN 3nekTpo (MCD) (paboumii 21eKTpo 1), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIUU
OTpeesIeMOT0 HOHA, B IAHHOM cily4ae oT KoHreHTpanuu annoHoB Cl°. [Torenmman MCD onpeaensroT OTHOCUTEIBHO JIEKTPO/Ia CPAaBHEHHUSI, KaK
MIPAaBUJIIO, XJIOPCEPEOPSIHOTO.

Jlamuuk Humpam-uoHo6 NpeIHa3HAYCH VISl KOJMYECTBEHHOTO OINPECIICHHUS] HUTPATOB B PA3JIMYHBIX 00bEKTaX OKPYKAIOMIEH Cpe/ibl: BOJIE, OBOIIAX,
bpykTax, KoOIOACHBIX U3IETHIX U T.1I.

Mukpockon yughpoeoii npeHa3HAYEH U U3y4eHUS (POPMBI KPUCTAIUIOB U HAOJIIOAEHHS 32 POCTOM KPUCTAJLIOB.

Annapam 0na nposedenun xumuyeckux peaxyuil (AIIXP) npenHazHadeH Uil OIYYEHHUs U JEMOHCTPALMU CBOMCTB TOKCUYHBIX I1APOB U ra3oB . OTH
BEILIECTBA TTOJIYYarOTCsl B KOJIOe-peakTope, U Ipy HarpeBaHuu (wim 0e3 HarpeBaHus) Ta3000pa3HbIe BEIIECTBA MPOXOAT Yepe3 MOTJIOTUTEIbHBIC
€MKOCTH (HACaJIK1) C paCTBOPAMH PEareHTOB, BCTYNAIOT C HUMHU B peakiuio. M30bITOK ra3a moriomaercs )XUIKUMHU 1 TBEPIBIMU peareHTaMu, a TakKe
aKTHBHUPOBAHHBIM YIJIEM. AINapar 4alie BCero HCIOIb3YIOT I MOITYYeHHS ¥ JEMOHCTPAIIMK CBOMCTB XJI0Pa,

cepoBogopoaa. Ilpubop ona demoncmpayuu 3a6UcuMoCmu CKOPOCMU XUMUYECKUX PEAKUUIl Om PaziuiHbIX (paKmopoe NCToNb3yI0T IIPU
U3y4CHUU TEMbI

«CKOpOCTh XUMHUECKOW PEAKIIUN» U TEIIOBOTO A (hekTa XuMHUIecKuX peakuuid. [Ipudop gaét BO3MOXKHOCTD SKCIIEPUMEHTAIBHO HCCIIEI0BATh
BJIMSIHME Ha CKOPOCTh XUMUYECKUX PEaKIMi cleqyommx GakTOpOB: IPUPOAbI pearupyrolluxX BeeCTB, KOHIIEHTPALUU PEarnpyroIIUX BEeLECTB,
TUTOIIA M TPAaHUIIBI pa3zerna (a3 B reTepOreHHbIX CHCTEMax (MIOBEPXHOCTH COTPHUKOCHOBEHHUS MEXKIY PEarupyIONIMMHU BEIIECTBAMH), TEMIIEPATYPHI,
KaTajn3aropa, UHruourTopa.

Ilunemka-0o3amop — npucnocoOieHne, UCTIOIb3yeMOEe B TA00PaTOpPHH ISl OTMEPUBAHUS OIpeneaeHHOro 00béma xuakocTy. [lunerku
BBIIYCKAIOTCSI IEPEMEHHOT0 U TOCTOSTHHOTO 00b&Ma. B KOMIIIEKThI 000py10BaHUS 1711 MEIULIMHCKUX KIaCCOB BXOAT YAOOHBIE MUIIETKU- J03aTOPbI
OJIHOKaHAJIbHBIE, TIO3BOJISIIOIIME HACTPOUTHh HEOOXOIUMBIN 00BEM 0TOMPAEMOIT JKUIKOCTH B TPEX PA3IMYHBIX JIUAMa30HaX.

bansa kombunuposannaa npegHazHaueHa JJisl HarpeBa CTEKJISIHHBIX U (happopoBBIX COCYIOB, KOTia TpeOyeTcsl co31aTh BOKPYT HarpeBaeMoro cocysia
paBHOMEpPHOE TEMIIEPATypHOE MoJIe, H30ekaTh UCIOIb30BaHUS OTKPHITOTO MJIAMEHH U PacKalEHHOM 3eKTpuueckoil cnimpanu. Kopmyc
KOMOWHHUPOBAHHOM OaHM clieyaH u3 aatoMuHMS. JKUIKOCTHAS 4acTh KOMOMHUPOBAHHOW OaHM 3aKphIBAETCS KOJBIIAMH PA3IMYHOTO AUAMETPA.

Hpuﬁop ons noayuyenun 2a306 NCIOJIb3yCTCd IJIA IMTOJTYUCHUA HEOOIBIINX KOJUYECTB I'a30B: BOAOpPOda, KUCIOpOoaa (I/I3 MEpoKCHUIa Bonopoz[a),
YTJICKUCIIOrO ra3a.

KanenpapHo-temaTndeckoe niiaHupoBaHue 1no xumuu 8-9 kiacce

2 yaca, 68 yacos

Neo | Paznen. Tema ypoka Kon | Jlara Hcnonvzoseanue
-BO | POBEAECHUS | 0O6opyoosanus
q. «Touka pocma

Tema 1. Xumusi — BaxHas 00J1aCTh €CTECTBO3HAHUSA U NMPAKTHYECKOM
AeATeIbHOCTH YesaoBeka (5 u)

1 [Ipenmer xumuun Ponb XuMuM B )KU3HHU YEJIOBEKA. XUMUS B CUCTEME HaAyK. MeTobl 1




IIO3HAaHUs B XUMHH.

2 | 3HaKOMCTBO C MpaBHJIaMH 0€30MaCHOCTH U puéMaMu padoThl B XUMUYECKOH JIaOOpaTOpuH. Hudposas nadboparopust
[IpakTrueckas padoTa: RELEON
Ne 1. TlpaBuna paboThI B TaOOpaTOpuy U MPUEMBI 0OpaIleHus C Ta00OPaATOPHBIM Hudpooii gaTunk TemMnepaTypbl
o0opynoBaHUEM CnuproBka Cpeya.

3 | Tena u BemecTBa

4 | ®usznyeckue CBOMCTBA BEIIECTB. ArperarHoe COCTOSIHHE BEIIECTB .

5 | Yucrele BemecTBa U cmecu. CriocoOw!l pa3aeneHus cmeceid. [lpakTudeckas padora Ne2, [{udposas nadbopaTopus
Paznenenne cmeceit (Ha mpuMepe OYUCTKH MOBAPEHHOM COJIN) RELEON
Tema 2. BemectBa
U xumMuueckue peakuuu(15 u)+1 u

6 | ATOMBI U MOJIEKYJbl. XUMHUECKUE IIEMEHTHI

7 | 3HaKu (CUMBOJIBI) XUMUYECKUX IJIEMEHTOB

8 | IIpocTble u CIOXKHBIE BEIIECTBA. ATOMHO- MOJIEKYJISIPHOE yUeHHE.

9 | Xumnueckas Gpopmya. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB

10 | 3akoH mocTosiHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCUTENbHAs

- | MoJeKyJspHas Macca .

11

12 | MaccoBast 10151 XUMHYECKOTO JIEMEHTA B COSAMHEHUH

13 | ®usnueckre U XUMUICCKUE SIBIICHUS

14 | Xumnueckas peakuus. [lpuznaku
1 YCIIOBUS MPOTEKAHUSI XUMUUECKUX PEAKITHA

15 | Xumnueckue ypaBHEHHS

16 | Tumbsl XUMUYECKHX peakiuid. Peakius coennHeHus

17 | Peakuus paznosxeHus

18 | Peakmus 3amenieHus




19 | Peaknus oOMena 1
20 | 3akoH coxpaHeHus: Macchl BeniectB. M. B. JIoMoHOCOB — y4&€HBII SHIIUKIONEIUCT. 1 BECBI TEXHOXUMHWYECKUE UIIH
3JICKTPOHHBIC; CBEeYa; Koji0a
IIoCKoMoHHAas 250 MII; 105KKa
JUTSL CKUTAHUS
BEIIECTB
21 1
Tema 3. Bo3ayx. Kuciiopoa.
Oxenapi(5S 1)
22 | Bo3nyx — cMech razoB. CocraB Bo3ayxa Kucnopog — snement u npoctoe BemiectBo. O30 | 1
— QJUI0TPONHAast MOU(UKAIMS KHCIOPOa
23 | HaxoxxeHnue Kuciopo/ia B mpupo/ie, Gu3nIecKue 1 XUMHIECKUE CBOMCTBA (peaKIuu 1
okucnenus, ropenue. Ilonstie 06 okcuaax
24 | CriocoObl OMy4YeHHs KUCIOpoa B TabopaTopuu U MpoMbIieHHOCTH. [Ipumenenue 1
kucinopona. [Ipaktuueckas padora Ne 3. Ilomydenue u coOupanue KMCI0poa, U3y4eHHUe ero
CBOMCTB.
25 | TemnoBoit 3 deKkT XMMUUYECKOI peakluy, TOHATHE O TEPMOXHUMHYECKOM yYpaBHEHUH, k30 u | 1
SHIOTEPMHUYECKUX PEAKIIUIX
26 | ToruuBo (yrojib ¥ MeTaH). 3arpsi3HeHHE BO3/yXa, CIIOCOOBI ero npeaoTBpaiienus. Y cuienue | 1
MapHUKOBOTO AP QeKTa, pa3pylieHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CoctaB KucJiot u coJiei (5 u)
27 | Bomopos — 3IeMeHT M MPOCTOE BEIIECTBO 1
28 | Haxoxxnenue B mpupoje, pu3ndeckue 1 XMMUYeCcKHe CBOMCTBA (Ha mpumepe 1
B3aMMOJICHCTBHS C HEMETAJJIa MU M OKCHJIaMU METAJIJIOB
29 | Ilpumenenue, crrocOOBI OTYYEHUS BOJIOPO/IA. 1
ITpakTrnyeckas padora Ne 4. IlonydyeHue u coOupanue BoAOpoaa, H3y4eHHEe €ro CBOICTB
30 | CoctaB KHCIOT | COJEi 2
31
Tema 5. Konmu4ecTBeHHbIC OTHOIICHUSI B XMMHUHU
(4 9)
32 | KonngectBo BemectBa. Monb. MonsipHast Macca 1
33 | 3akon ABoraapo. MosnsipHbIif 00BEM ra3os . 1
34 | PacuéTsl MO XMMUYECKHM yPaBHEHUSIM. 2
35
Tema 6. Boga. PactBopsl. [lonsitue 006 ocHoBanusx (5 9)
36 | du3ndeckre CBOMCTBA BOJBI. AHAIM3 M CHHTE3 — METO/IbI M3YUCHHSI COCTaBa BOJIBI. 1
37 | Xummnueckue cBoicTBa BO/IbI (PEAKLIMU C METAJUIAMHU, OKCHAAMHU METAJJIOB ¥ HEMETAJIJIOB 1




38

CocraB ocHoBanuil. [TonsiTue 00 nHIUKATOpaX

[{udposas nadbopaTopus
RELEON

[udposoit pH. mraTus ¢
3KUMOM; TISITh XUMHUYECKHIX
CTaKaHOB (25 MJ1); TPOMBIBAJIKA

39 | Bona kak pactBoputens. PactBopsl. PactBopumocTs BerecTs B Boze. [Ipaktuueckas padora: puOOp IS OIBITOB C
Ne 5. ITpuroroBieHue pacTBOPOB € ONPEAEIEHHON MAaCCOBOM 10JI€M PACTBOPEHHOTO ANEKTPUYECKUM TOKOM;
BEIIECTBA. UCTOYHUK IOCTOSIHHOTO TOKA:
npoOUpKH — 2 MIT.
IIPOHYMEPOBAHHBIE; TyUHHKAa,
CIIMPTOBKA,
40 | Ponp pacTBOpPOB B IPUPOJIE U B )KU3HU YenoBeka. KpyroBopoT Bojibl B mpupoje. 3arpsisHeHue
npUpOHBIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX BOJ.
Tema 7. OcHOBHBIE KJIACCHI HEOPTaHMYECKUX COeTMHEHUit
(11a)+ 14
41 | Kimaccudukanus HCOPraHMIeCKUX COSTUHEHUM.
42 | Oxkcuppl: cocTaB, kinaccudukanus (OCHOBHbIC, KUCIOTHBIE, aM(pOTEpHBIE,
- | HecoyleoOpasyroIIre), HOMCHKIIATypa (MEeKIyHAPOIHAS M TPUBHATBHAS).
43 | [lomyueHne 1 XUMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX OKCHJIOB.
44 | OcHoBaHUs: COCTaB, Kiaccu(UKaLus, HOMEHKIIATypa (MEeXIyHapoIHasl U TPUBUAIbHAs), Hudposas madoparopust
- | ¢pusnyeckue U XUMUYECKHE CBONCTBA, CIIOCOOBI MOTYYCHHUS RELEON
45 Hudposoii pH. mraTus ¢
32KUMOM; MSITh XUMUYECKUX
CTaKaHoB (25 MJ1); MPOMBIBAJIKa
46 | Kucnotsl: coctaB, Kilaccu(pUKalMs, HOMEHKIATypa, (PU3NYeCKHe U XUMHUUECKUE
- CBOMCTBA, CIOCOOBI TIOJTYyYEHUS.
47 | Psin akTHBHOCTH METAJIJIOB
48 | Conu (cpemHue): HOMEHKIIATYPA, CIIOCOOBI MMOTYICHHS, B3aUMOJICHCTBUE COJICH C METAJIIAMH,
- | KucaOTaMH, 1IET0YaMHU U COJIIMU
49
50 | 'eneTnueckas cBsI3b MEXKAY KJ1acCaMHM HEOPTaHUYECKUX COeTMHEHUN
51 | IIpaktuyeckas pabora: Hudposas naboparopus
No 6. Pemrenne skcriepuMEHTANBHBIX 3a7a4 Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKHUX RELEON
COCIMHEHU I Hudposoii pH.
52 | KonrponwHast pabota No 2
Tema 8. Ilepuoauyeckuii 3aK0H ¥ NePHOIUYECKAS CHCTEMA XHMHYECKHUX 3JieMeHTOoB /I,
N. Mennene eBa. Ctpoenne atoma (7 4)
53 | IlepBble MOMBITKYN KJIACCH(PHUKAIIMN XUMUYECKUX J1eMeHTOB. [IoHATHE O IpymIax CXOAHbIX
HJIEMEHTOB (IIEJIOYHBIE W MIEJI0YHO3EMENTbHBIE METAJUIBI, TAJIOTEHBI, HHEPTHBIC Ta3kl) .
54 | DneMeHThl, KOTOpble 00pa3yOT aM(pOTEPHbIE OKCUABI U TUAPOKCUIBI
55 | Ilepunonnyeckuil 3aK0H M IEPUOINYECKAsi CHCTEMA XUMHUECKUX 3eMeHToB 1. U.




Menaeneea. [lepruoasl, rpynmnsl, noaArpymnmnbl. GU3ndecKuii CMBICI MOPAIKOBOIO HOMEpa
DJIEMEHTA, HOME POB IIEPHUOJIA U TPYIIILL.

56 | Ctpoenne atromoB. CocTaB aTOMHBIX siiep. M3oTonsl
57 | Dnexktponbl. CTpOEHHE MIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX 3JIEMEHTOB
nepuoandeckor cucreMsl 1. . Menneneesa
58 | XapakrepucTUKa XUMHUYECKOIO JIEMEHTA T10 €ro MOJIOKEHUIO B epHoandeckoi cucreme /1.
N. MenneneeBa
59 | 3HaveHHe MEPUOIUIECKOTO 3aKOHA
Y TIEPUOMYECKON CHCTEMbI XUMUYECKHX JIEMEHTOB JIJIsl pa3BUTHS HayKu U npaktuku. [1. U.
MenpeneeB — y4€HbIN, Ie1aror ¥ rpakKJaHuH.
Tema 9. Xumnueckasi CBf3b.
OKHCIUTEJIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (8 4)
60 | DneKTpoOTPUIIATETFHOCTh ATOMOB XMMHUECKUX DJIEMEHTOB
61 | Monnas xumMuveckas CBsi3b Hudposas madoparopust
RELEON
Hudporoii qaTyrk TeMnepaTypbl
IUTATUHOBBIN; TATUHUK
TEMIIEPATYPHI TEPMOTIAPHBIHA
62 | KoBasleHTHas-TIOIsIpHAs CBS3h Hudposas maboparopus
RELEON
63 | KoBanenTHasi- HemonspHast CBS3b
64 | CTeneHb OKHCIICHUS
65
66 | OxucnurensHO BoccTaHoBUTenbHBIE peakinu (OBP). [Iponeccs! okucnenus u
- | BoccraHoByeHUs. OKUCIUTETN U BOCCTAHOBUTEIIH.
67
68 | Ypok- urpa «CBost urpa»




Ka.]'leH)IapHO-TeMaTI/I‘leCKOQ INIAHUPOBAHUE 110 XUMHUH 9 kJaacc

2 yaca 68 yacos

No | Tema pazzaena u ypoka Kon | Jlara Hcnonvzosanue
-BO | IpOBEN | obopydosanusn
q. CHUS «Touka pocma
IToBTOpeHUe U yriydJieHHe 3HAHN OCHOBHBIX pa3/ieJioB Kypca 8 Kiacca
(5u)+1u
1 Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XUMHUYECKUX 21eMeHTOB /1. 1. 1
MenpeneeBa. CTpoeHHE aTOMOB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUYECKUX JIEMEHTOB IIEPBBIX TPEX MEPUOLOB, 1
KaJIusl, KaJIbLIUs U UX COEIMHEHUIN B COOTBETCTBHUHU C IIOJIOKEHUEM 3JIEMEHTOB B
NEPUOANYECKON CUCTEME U CTPOCHHEM UX aTOMOB
3 Knaccugukarus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB (MEKIyHAPOIHAS U 1
TPUBHAJIbHAS )
4 | XuMHUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJlacCaM HEOPraHUYECKUX 1
COEMHEHUH, UX T€HETUYECKAsl CBSI3b HEOPTAaHUYECKUX BEILIECTB
) CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIBI KPUCTAIUIMUECKUX PEHIETOK, 1 [udposas nadboparopust
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOU PEIIETKH . RELEON
[MudpoBoit faTunK TEMIepaTypsl
IIJIATUHOBBIN
6 KonTponbaas padoraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XUMHYECKUX peaKkuuii
(44)
7 Knaccudukanus XMMHUUECKUX peaklIUi 0 pa3IMyHbIM PU3HAKAM. 1
8 [TonsiTHE O CKOPOCTH XMMHUYECKOHN peaklnu. [IoHATHE 0 TOMOT€HHBIX U T€TEPOreHHBIX 1 [Mudposas nadbopaTopus
pEeaKIHsIX . RELEON
[TudpoBoii AaTYMK TeMIepaTypbl
TIJIATUHOBBIN
9 [TonsiTHe 0 XUMHUYECKOM paBHOBECUU. DAKTOPBI, BIUSAIOLUINE HA CKOPOCTh XUMUYECKOU 1 [Mudposas nadopatopus
PEaKIMU U MOJ0KEHNE XUMHUYECKOTO PaBHOBECHS . RELEON
[TudpoBoii faTYMK TeMIepaTypbl
TIJIATUHOBBIN
10 | MexaHHU3M OKHCIUTEIFHOBOCCTAHOBHTEIBHBIX PEAKIINH (AIEKTPOHHBIN OarmaHc 1

OKHCIUTEIbHOBOCCTAHOBUTEIIL HOM peaKI_II/II/I).

Tema 2. JaeKTPOJUTHYECKAS U CCOHAIUA. XMMUYECKHE PeaKIMH B pacTBOpax
(81)




11-

Teopust 3AEKTPOTUTAYECKON AUCCOIUALIMH. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,

Hudposas maboparopust

12 | annonbl. MexaHU3M JAUCCOIM AllMH BEUIECTB C PA3IMYHBIMH BHIAMU XUMHUYECKOU CBSI3U. RELEON
Crenens aucconuanuu. CHIIbHBIC U C1a0bIe JIEKTPOTUTHI Hudposoit qaTunk
AJIEKTPONPOBOIHOCTH
13- | Peakuuu nonHoro oOMeHa, yClIOBUs UX MPOTeKaHus. VIOHHbIC ypaBHEHHS PEaKIIHA. [Mudposas nadopaTopust
14 RELEON
[Mudposoii gaTunk
3JIEKTPOIIPOBOIHOCTH
15- | XuMudeckue cBOWCTBA KUCIIOT, OCHOBA HUI U COJICH B CBETE MPEACTABICHUHN 00
16 | snexTposuTHYECKON AMCCOLUAIIU
17 | IlonsTre o ruApoOIM3E COJICH.
18 | Ilpaktuueckas pabota Ne 1 Pemenne skcriepuMeHTaNbHbIX 33134 110 TEMe [Tudposas nadbopaTopus
RELEON
Hudposoii gaTunx
AJIEKTPONPOBOIHOCTH
Tema 3. O0uIasi XxapakTepuCTHKA XUMHYeCKUX 1eMeHTOB VIIA-rpynnsel. I'anorensi (4
4)
19 | O6mas xapakTepucTrKa rajioreHoB . OCOOCHHOCTH CTPOCHHS ATOMOB 3THX JJIEMEHTOB,
XapakTepHbIe AJIs HUX cTeneHH okuciaeHus. CTpoeHue U pu3nuecKkue CBOMCTBa MPOCThIX
BEIIECTB — I'aJIOTEHOB
20 | Xumuueckue CBOMCTBA Ha IpUMeEpe XJ1opa (B3aUMOJIEHCTBHE C METaJlJIaMU, HEMETaJlIIaMH,
niesoyamu). Xaopoogopo. CossiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, OJyUEHUE,
IIPUMEHEHHE.
21 | ®usnonoruyeckoe AeHCTBUE XJI0pa M XJIOPOBOIOPO/Ia HA OpraHU3M YelloBeKa. BakHelinme Hudposas naboparopust
XJIOPUBI U UX HAXOXKICHUE B IPUPOJE . RELEON
22 | IlpakTudeckas pabora: [Mudposas nadboparopust
Ne 2. TlonyueHue cosIHON KUCIIOTHI, U3YYEHHE €€ CBOWCTB RELEON
Tema 4. O0masi XapaKTepUCTHKA XUMHYECKHUX 3J1eMeH- TOB VIA-rpynnsl. Cepa n
eé coenuHenms (5 1)
23 | Obwias xapakrepucTHka 31eMeHToB VIArpynmnsl. OcOOEHHOCTH CTPOSHHS aTOMOB 3THX
AJIEMEHTOB, XapaKTEPHBIE JUIsl HUX CTENIEHU OKHCIICHUS
24 | CtpoeHue U pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa U CEpHl.
AmnoTponHble MOoIU(UKALIMK KHCIOPOIa U cepbl. XUMUYECKUE CBOWCTBA CEPBHI.
CepoBonopoi, cTpoeHue, pu3ndeckue 1 XuMuueckue cBoiictBa. OKCHIBI Cephl KaKk
MPEJICTABUTENN KHCIOTHBIX OKCUIIOB
25 | CepHas kucnota, Gpu3ndecKue [Mudposas nadbopaTopust
U XUMUYECKHE CBOMCTBA (00IIMe KaK MPeCTaBUTENs Klacca KUCIOT U CeU(pUIECKHE), RELEON
[IPUMEHEHUE [Mudposoii gaTunk
AJIEKTPONPOBOTHOCTH
26 | XuMHUYeCKHe peaKIliH, JISKAIIHe B OCHOBE MMPOMBIIIJICHHOT'O CIIOC00a IMOTYICHHS CEPHOI

KUCI0Thl. COJIM CEpHON KHUCIIOTHI.




27

Haxoxnenue cepbl U €€ COeTMHEHU N
B IIpHpoie. XMMHUUECKOE 3arps3HEHUE OKPYKAIOIICH CPelibl COSIMHEHHISIME CEPhI
(KUCTIOTHBIC JOXK/IH, 3arPSI3HEHNUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAICHUS

Tema 5. O01masi XapaKTePUCTUKA XUMUYECKHUX 3JIeMEHTOB VA-rpynmnsl.
A3ort, ¢pocdop n ux coenunenus (7 4)

28 | OOmias xapakTepucTuka 3yeMeHToB VArpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB 3THX
HJIEMEHTOB, XapaKTEPHBIE /11 HUX CTETIEHU OKUCIICHUS

29 | A3or, pacmipocTpaHeHue B Ipupojie, pu3ndeckue U Xumuieckue cBoiictsa. Kpyrosopot
a30Ta B IPUPOJIE

30 | AMMuak, ero ¢pu3HUecKue U XUMUYECKUE CBOWCTBA, MOJdy4yeHue u npumenenue. Comnu
aMMOHHS, WX (PU3NIECKHE U XUMHUECKHUE CBOMCTBA, TPHUMECHECHHE.

ITpaktuueckas padota Ne 3. [lonydyeHne aMmmuaka, U3y4eHUE €ro CBOMCTB.

31 | AzoTtHas kucioTa, e€ Gu3NIecKue 1 XUMHIECKHE CBOMCTBA (OOIIME KaK MPeCTaBUTEIIS [udposas naboparopust
KJIacca KUCIIOT U creruduyeckue). Micrnonbp3oBaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE RELEON
MUHEPATBHBIX YI0OpEeHUI udposoii gaTunx

AJIEKTPOIIPOBOTHOCTH

32 | XuMHUYECKOe 3arpsi3HeHNE OKPYKaloIIel Cpebl COeNMHEHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH,
3arps3HEHUE BO3]Y Xa, HOYBBI M BOTOEMOB

33 | docdop, ammorpornHbie Mmoaudukanuu pochopa, puznueckre 1 XUMHIESCKUE CBOMCTBA

34 | Okcun dhocdopa(V) u dhocdopHas kucinora, PU3NICCKIEC U XUMHUIESCKHE CBOICTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOpeHUA. 3arpsi3HeHHE
IPUPOJHBIX BOITOEMOB (ochaTamu
Tema 6. O0mas xapakTepuCTHKa XMMHYECKHX dj1eMeHTOB IVA-
rpynnbl. YIjaepoa U KPeMHUI ¥ UX COeTMHEHUs
8u)t+1

35 | Yrunepon

36- | Okcuapl yriepojaa, ux GU3NIECKue 1 XUMUIECKIE CBONCTBRA.

37

38 | YrompHas KHCIOTa U €€ COJU, UX (PU3HUUECKUE U XUMUIECKHE CBOWCTBA, MTOTyYeHHE U
IPUMEHEHHE.

39 | IlepBoHayanpHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHSX yriiepo/a:
0c00eHHOCTH cocTaBa U cTpoeHHs. [ToHsATHE 0 OMOTOTrMUECKH BayKHBIX BEIIECTBAX: KUPAX,

Oenkax,

40 | Kpemunid, ero puzndeckne M1 XUMHUECKUE CBOMCTBA, TIOJTYYCHUE W TPUMEHEHHE.

41 | Ilpaktuueckas padora Ne 4 [Tomyuenue yriekucnoro raza. KadyectBeHHas peakiys Ha [Mudposas naboparopust
KapOOHaT-HOH RELEON

[Mudposoii gaTunk
AIIEKTPOITPOBOTHOCTH
42 | Ilpaktuueckas pabata Ne 5 PemieHune skciepuMeHTANBHBIX 3a7a4 1o TeMme «Hemeramibiy. [Mudposas naboparopust

RELEON
[{udpoBoii gaTumk




AJIEKTPOITPOBOTHOCTH

43 | KontposbHas pabota 1
Tema 7. O0mue cBoiicTBa MeTANIOB
(4 4)
44 | OOmias xapaKTepUCTUKAa XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX 1
IIOJIOKEHUS B IEPUOAMYECKON cucTeMe XuMHuuecKkux anemMeHToB /1 . . MenzeneeBa u
CTPOEHHUSI aTOMOB
45 | CtpoeHue MeTauioB. MeTayuinyeckas CBs3b U METaJNINUYecKasi KpucTaiinyeckasi penéTKa. 1
DIEKTPOXUMHUYECKUH psii HAIIPSHKEHUH METaJIIOB
46 | duznyeckne U XMMHYECKHE CBOMCTBA METAJIIOB . 1
47 | O6mue cocoOsI Mmomy4deHus MeTaioB. [IoHATHE 0 KOPPO3HH METAJIJIOB M OCHOBHBIE 1
CHoco0bl 3alUTHI OT KOoppo3uu. CruiaBbl (CTaib, Yyr'yH, JOPATIOMUHUN, OpoH3a), UX
IIPUMEHEHHE B OBITY U POMBIIUIEHHOCTH
Tema 8. Ba:kHeiilue MeTa/UIbl H UX COETUHEHHUS
(16 u)+2
48 | llenounsie meramibl. [TonoxeHne B MEPUOIUICCKON CUCTEME XUMUIeckux dementos J. M. | 1
MemnzeneeBa, ctpoeHre aToMoB. HaxoxkieHue B mpupoJe .
49- | dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha MpUMepe HATPHUS U Kaus 2
50
51 | Okcuapl ¥ THIPOKCUIBI HATPHUS U KaIus 1
52 | IlpumMeHeHne MEeNOYHBIX METAIJIOB U MIX COSIMHEHHH. 1
53 | lllemouno3eMenbHbIE METAIUTBI MATHUN U KaJbIHA, CTpoeHHe aToMOB. [Tonoke Hue B 1
MIEPUOTUUYECKON CHCTEME XUMHUYe CKUX 351eMeHToB /1. 1. Menneneesa.
Haxoxnenue B npupose
54- | ®dusnueckre U XUMUICCKUE CBOWCTBA KAJIBIUS M MarHUs 2
55
56 | Baxneiimue coenrHeHus Kanpius (OKCUT, TUAPOKCHUJ, COJIN). 1
57 | XKectkocTh BoJbI U criocoObl ee ycTpaneHus. [Ipaktuueckas padota Ne 6. XKéctkocth Boasl | 1
1 METOJIbl €€ yCTpaHEHUs
58 | AmoMuHHUI. 1
59- | ®dusnueckue U XUMHUYECKUE CBOWCTBAa. AMGOTEpHBIE CBOMCTBA OKCHJIA M THUIPOKCUA 2
60
61 | XKeneso. 1 [udposas nadboparopust
RELEON
[{udpoBoii gaTuuk naBieHus
62 | dusnueckue U XUMUYECKUE CBOWMCTBA XKele3a 1
63 | Oxcuupl, ruapokcuab! U cosn xee3a(ll) 1
u xene3a(lll) .
64 | Ilpaktudeckas padora Ne 7. PemeHne sKCrIepUMEHTAIBHBIX 3a71a4 10 TeMe «MeTautbD . 1 [udposas nadboparopust

RELEON
[udposoit gaTuuK KaBICHUS




65

Kontponbnas pabora No3

Tema 9. BemecTBa 1 MaTepHuaJibl B )KM3HH YeJI0OBeKa
(ER))

66

HoBbie MaTepuansl 1 TEXHOJOTHH. BellecTBa 1 Matepualibl B MOBCEAHEBHOM )KU3HU
yesnoBeka. XUMHUS U 310POBBE.
be3omnacHoe UCIOIb30BaHKE BEMIECTB M XUMHYCCKUX PEAKIINK B OBITY.

67

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YToJib, IPUPOAHBIN Ta3, HePTh), MPOTYKTHI UX
nepepadoTKH, UX pOJib
B OBITY U IPOMBIIIJIEHHOCTH

68

OCHOBBI 9KOJIOTHYECKOM rpaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKpYXKaro Iei cpelibl
(mpeaenpHO nomycTUMas KoHIeHTpanus BemecTB — [1/1K).
PoJib XUMUM B pellICHUH YKOJOTMUECKUX TPOobIIeM




JlaGopatopubie padoTsl 8 kaace [Ipaktuueckas padora Ne 1. «/3yueHne CTpOCHUS TIIAMEHI
Teopernueckas yactb: ['opeHrE — CIIOKHBIN ITPOLIECC, CONIPOBOKIAIOLIUICS BBIICICHUEM YHEPIUH, KaK IIPABUIIO, B

BUJIE TEILJIa U CBeTa. Pa3mnyaioT roMOreHHoe ropeHue (Harnpumep, npu padboTe ra3oBOi ropesku), U TeTeporeHHOe TopeHre (Hanpumep, TopeHue
CIUpTa U CyXOro roprodero). B paccMoTpeHHBIX puMepax mjiaMs UMEET CXOJIHOE CTpoeHue. B HEM MOXHO BBIJIETUTH TPU YaCTH.

BryTpeHnHui KOHYC TEMHOTO IBeTa (B CiIydae Ta30BOM rOpesIKM CHHETO I[BeTa) C HU3Kou Temmneparypoit ~ 300—500 °C. 3nech mpoucxoauT
HCIIApPEHUE U Pa3JI0’KEHUE TOPIOYETO BEIECTBA.

CpenHuii BOCCTAaHOBHUTEIBHBINA KOHYC COCTOHT U3 CMECH BO3/yXa M FOPSIIEro rasa. 3/ech Mo BIUSHIEeM OoJiee BBICOKOU Temmieparypsl (1500—1800
°C) npOIYKTHI HCTIAPECHUS M PA3JI0KEHUS TOPIOYHX BEIIECTB aKTUBHO PEarHpyIOT ¢ KUCIOpooM. Ecii yacTh yriiepoaa octaércsi CBOOOIHOM, TO €ro
MenbYyanIme YaCTULbl PACKAITAOTCA U MIPHUAAI0T IIJIAMCHU APKOC CBCUCHUC. Ta yacTh IUIaMeHu Oorara yYrapHbIM Ia3omM CO — cuiIbHBIM
BOCCTAHOBHUTEJIEM, ITO3TOMY €€ Ha3bIBAIOT BOCCTAHOBUTENIbHOM. Touka HanboJiee BHICOKOH TeMIIepaTypbl HAXOIUTCS HA OCTPUE BOCCTAHOBUTEIHHOTO

KOHYyca.
BHemHuit okMCAUTENbHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOLLYIO IIaMs. 371eCh [0J1 BIUSIHUEM 3HAYUTEIBHOIO IPUTOKA e10PoA?
BO3/1yXa HPOUCXOIUT MOJHOE OKUCIICHHE TOPIOYETO BELIECTBA JI0 C02 " H20 (TIp¥ TOPEHUH CYXOTO FOPIOYEro Ha OCHOBE YPOTPOITHHA TaxKe 06p azyercs N2) HpI/I 3TOM OCTASTCS M3OBITOK

Kucjiopoaa, KOTOpHﬁ IIpu BBICOKOM TEMIICPATYpPEC O6J'I&I[8.€T BBICOKOW OKHMCJIUTEIIBHON AKTUBHOCTBIO, TIO3TOMY BHCIIHAA YaCTh INIAMCHU HA3bIBACT CA
OKHCITUTEIILHOM. I/ICHOJII)3Y$I noaayB BO3AyXa, MOKHO YBCIIMYUTL TCMIICPATYPY IMJIaMCHH.

HDaKTquCKaﬂ 4acCTh: HCJ'H) OIIbITA: U3YYUTHb CTPOCHUC IIJIIAMCHH, OIIPCACIINTL TCMIICPATYPY B Pa3HBIX €ro 30HAX IMPU UCIIOJIB30BAHUHN PA3JIMYHBIX
HCTOYHHUKOB TCILJIA .

Ilepeuenv oamuuxos yughposoii 1abopamopuu: NaTINK TEMIEPATypbl TEPMONIAPHBIN. /[onoinumenshoe 060pyoosanue: ITATUB C 3aKUMOM;
JepKaTeb 11 IpoOupOK; COUPTOBKA . Mamepuansl u peakmugul: CIIAPT STUIIOBBIH; CyxXoe roprouee; cBeva.

Texnuxa 6esonacnocmu:
1. . Pabora cBsi3aHa C OTKPBITHIM IJTAMEHEM — O€pEeruTech 0XKora.

2. . TepMonapa IMMOCJIC U3BJICUCHUS U3 TNIAMCHU OCTBIBACT HE Cpa3y — 6eperI/ITec1, oxora. 3.B CIIUPTOBKE COACPIKUTCA roprovasd XUJIKOCTb.

Hucmpykyus k 661noHeHuio:



1.IToaxntounTe BEICOKOTEMIIEPATYpPHBINA JaTUMK (TEpMONapy) K perucTpaTopy JaHHBIX (KOMIIBIOTEPY). 3aKpenuTe JaTUMK B IITATUBE TaK, YTOOBI €T0
KOHYHK Kacayucs (GUTUIIS CITUPTOBKH .

2 . Baxrute cnupToBKy. Korna nokasanus ctaOuiM3upyroTcs, 3alMIINTE 3HaU€HUE TeMIepaTypbl Ha cxeme miaamenu (puc. 1). 3.Ilepememntaiite raTunk
TeMIIepaTyphl B CIEIYIONIYIO TOUKY IIJIJAMEHU B COOTBETCTBHHM €O cXeMOM. J{ist aToro ocnabmisiite MydTy u nepemeniaiire e€ (BMecTe C Jankou u
JaTYNKOM) B Hy’kHO€e MecTo. Korja nokasanusi CTabMIM3UPYOTCs,, CHOBA 3aHOCUTE 3HAUEHUE TEMIIEPATypbl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEpPATypy BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cxeMe . 5 . [ToBTopuTe NeiCTBUS CO CBEYOM U CyXHM FOPIOYUM.

6.06parute BHuManue! [1pu n3ydenun cTpoeHus IIaMeHH CyXoro roproyero ucrnoiabiyercs 1/4 yacts Tabnerku. Kycouek roproyero noMmemnaoT Ha
KEpaMHUUYECKYIO TUIUTKY.

Puc. 1. Touku uzMepenus TeMieparypsl miaMeHu 7 . BHecuTe B mams CIUPTOBKY Ha MOJIMHUHYTHI TPOOUpKY. M3BneknuTe npodupKy U3 riaMeH! U
paccMOTpUTE €€ TOBEPXHOCT.

8 . [loBTOpuTe OMBIT CO cBeuoid. Kakoro nBera obpazosaics Hanét? Yto 310 3a BeniectBo? Pe3ynbraTsl n3MepeHni/Ha0It0IeHIIA

Ucrounuk TemmepaTypa 0Ko0J10 Temneparypa B cpenneit Temneparypa B Uro oOpazoBanoch Ha
No | TETUIOTHI ¢buTmis (Kycouka 4acTH IIJIaMEHU BEpXHEHU yacTu MIOBEPXHOCTU IPOOUPKHU
o
h TOPIOYETO) IJIaMeHu

1 | CouproBka

2 Caeua

3 | Cyxoe
roprodee

Buieoowi:

B BbIBO/IaxX yKa3aTh, KAKOW UCTOYHHUK TEIJIOTHI MIPEANOYTUTEIHHO UCTIOIB30BaTh B XUMUYECKOM Ta00paToOpuu U MOYeEMy .
Koumponvnvie 6onpocnwi:

1 . Kakoit uctounuk riamenu Obut uctoib3oBan? 2 . Kakas yacTh rmiaMeHu camas ropsdas?

3 . Jlo kakoi MakCUMaJIbHOW TeMIIepaTyphl yIaETcs nporpeTs Tepmonapy? 4 . Yto ropsiuee — HEHTp JIAMEHH UK Kpasi?

1. . Ilouemy cnMpTOBKa FOPUT NOYTH OECLBETHBIM IJIAMEHEM, a CBEYA — CBETAIMMM? MOXKHO JI HCIIOIB30BaTh CBEUU B JIAOOPATOPUN BMECTO
CIIUPTOBOK?

2. . Kakue npoaykTsl rOpeHUsi OAMHAKOBBI Y CHUPTOBKHU U cBeun? 7 . 3aganue aus noarotosku k A, BITP

[Tpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOX0AUMO: 1.B35Th MPOOUPKY B PYKU M HAarpeBaTh Ty YacTh, 1€ JEKHUT BEIIECTBO; 2.3aKPEMHUTh
MpOOUPKY B IITATUBE U HArpeBaTh TY YacTh, TJI€ JIEKHUT BEIIECTBO;



3.B35Th IPOOUPKY B PyKH, POTPETH BCIO MPOOUPKY, a 3aTE€M TY HacCTh, IJI€ JISKUT BEIIECTBO; 4.3aKpENUTh TPOOUPKY B
IITaTUBE, IPOTPETH BCIO MPOOUPKY, @ 3aTE€M TY YaCTh, I'/I€ JISKHT BemiecTBo . ([IpaBunbHbIi OTBET: 4 .)

8.3amanue a1 pa3BUTHS PYHKIIMOHAIBHON TPAMOTHOCTH

B xnure Maiikna @apanes «VcTtopust cBeun» aBTOp ONMUCHIBAET OMNBIT, KOTOPBIM OH IEMOHCTPUPOBAJI HA CBOUX JIEKIUAX. B 1rutaMst cBeun OH momenan
M30THYTYIO CTEKJISIHHYIO TPYOKY. OIMH KOHEI[ TpYOKH OIyCKaJCs HEAAIEKO OT (PUTUJISL, BTOPOM BBHIBOAMIICS Ha HECKOJIBKO CAHTUMETPOB OT IUIAMEHH.
UYepes HEKOTOPOE BpeMsi K KOHIY TPYOKHU MOTHOCHUITU TOPSILYIO TyunHy. [1osSBIsII0CH Mi1aMs, KOTOPOE CYIIECTBOBAJIO OTAEIBHO OT IJIAMEHU CBEYH.
Kak M0xHO 00BSICHUTH 3TO siBIIeHUE?

Otget: B 310 yacTu miaMeHu IpouCXoAuT ucnapenue napaduna. [laper mapaduna Ha Bo3ayxe, IpU MOKUTAHUH, 3aTOPAOTCS.

Puc. 2. OOeIT ¢ miaMeHeM CBeYH

I[eMOHCTpaIIHOHHbIﬁ IKCIICPUMEHT Ne 1. «Botoenenue u noziouienue menia — NPU3HAK Xumuueckoil peakuuu)

TeopeTryeckas 4acTkb. Pab6ora MMpOBOAUTCA IIPU U3YUCHHUU TCMbI «HpI/BHaKI/I XHUMHUYCCKUX peaKHHﬁ)). Brigenenue u

IIOTJIOIICHHUE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB UJIU BELIECTB, BBIICICHHUE ra3a ABJISAIOTCA OCHOBHBIMU IPU3HAKAMU XUMHUUYECKUX PEAKLIUM.
Tak»e uMeeT CMBICT IOBTOPUTH pabOTy MPU BBEICHUU MOHSITHS «TETIIOBOU 3((EKT peakuum .

IIpakTH4ecKas 4acThb. HeJ’IL pa6OTI>IZ MPOACMOHCTPHUPOBATH BBIACJICHUC U TTOTJIOICHUEC TCIJIA ITPU XUMUYCCKUX PCAKIUAX. CBs13aTh IMOKa3aHMs
AaTYrKa TEMIICPATYPhI C OCA3aTCIIbHBIMU OIYIICHUAMMU.

Ilepeuens oamuuxos yughposoii 1abopamopuu: NATINK TEMIIEPATYpPbI TNIATHHOBBIM.

JonornumenvHoe obopyoosanue: TBa XUMHUECKUX cTakaHa (50 MiT), MpOMBIBaIKa C IUCTUILTMPOBAHHON BOJIOM, CTaKaH /ISl CIIMBA OTPA0OTAaHHBIX
pacTBOpPOB.

Mamepuansi u peakmugbl: aTFOMAHAEBAS TIPOBOJIOKA WK TpanHyisl, 20%-Hb1i pactBop runpokcuaa Hatpust NaOH, 10%-He1ii pacTBOp YKCYCHOM
kuciotel CH3COOH, ruapoxap6onat Hatpus NaHCO3 .

Texnuxa 6esonacnocmu. 1 .Pabotats B oukax. 2. TpeOyercs cobmoeHne Mep 6€30MacHOCTH MPH paboTe ¢ TUAPOKCUAOM HATPUs U HarpeBaTebHBIMU
npubopamu.



Uncempykyus k gvinonnenuro: 1.B xumudeckuit ctakan Hajnente pactBop menour NaOH. M3mepsbTe ero remnepatypy. [loMmectute rpanyssl uiau
IIPOBOJIOKY AJIIOMUHUA TaK, I-ITOGI:I Haa HUMHU OCTaBaJICA clon KHUAKOCTH. Korz[a HavHETCS pcaKknus, 06paTI/IT€ BHUMAHUEC NIKOJBbHUKOB Ha BBIJICIICHUC
rasa 1 yBeluueHue temreparypsl. JKenatenbHo (eciu peakius UIET He CIUIIKOM OYpPHO) MPOMTH MO KJIacCy U JaTh MIKOJIbHUKAM MOTPOraTh CTaKaH,
9TOOBI YOIHUTHCS, UTO €r0 COAECPIKUMOE pa3orpesiocb. OTMEThTE MaKCHMANIbHYIO TeMIepaTypy pactBopa. [lomydeHHbli pe3ynbpTaT 3aHeCUTe B
TaOIHITy .

2.IIpomoiiTe HaTuuK TeMIepaTypsl BOJoU. B cTakaH HajelTe yKCYCHYIO KUCIOTY Ha 1/3 mo BeIcoTe. MI3MephTe €€ Temmeparypy.

HeGounpmmMy nopuusiMy HachIbTe THAPOKAPOOHAT HATPHUs, TOMEIINBAs IaTYNKOM TemrnepaTypbl. OOpaTiuTe BHUMaHKE IIKOJIBHUKOB Ha BbIIEICHUE
ra3a - Ipu3HaK XxuMuueckor peakuuu. [locMoTpure, kak n3meHnsiercs tremmeparypa. OTMeTbTe MUHUMAJIBHYIO TEMIIEPATypPy PacTBOpa.

[TosrydeHHBIN pe3ynbTaT YICHUKH 3aHOCST B Ta0uuily. Pe3yapTaTel u3MepeHuii /Ha0ro ieHn i

Pearupyrommue Bemecrna Hauanbnas temneparypa MaxkcuManbHas/ MUHIMAITbHAS Briienenue wim noriiomeHue
pacTBopa TeMIlepaTypa pacTBopa TEIJIOTHI

PacTtBop mienoun u anmroMUHUNA

PacTBOp YKCYCHOM KHCIIOTHI U
cona

Buvi600vi: YkazaTh IpU3HAKH XUMHYECKUX PEAKIIHA.
Konmponvnvie sonpocuwi:
1. .IIpuBenute mpuMepbl peaKLHil, MPOTEKAIOIINX C BBIICICHUEM TEILTIOTHI.

2. .Jlyd nostydeHus: HeraméHoW N3BECTH MeJ MPOKAIMBAIOT IPU BBICOKOM TeMrieparype. K kakoMy THILy MOKHO OTHECTH 3Ty peakLuto?
3.3ananue ans noaroroBku k ['MA, BIIP: Tonbko xumuueckue siBI€HUS NEpEeUHCIICHbI B TPYIIIE:

1.T'openue cBeun, BhITIaZIeHNE JOXKIEBBIX Kareib, KUTleHne BoJbI 2.CKucanue si0JI09HOT0 COKa, CKUCAHHE MOJIOKA, paCTBOPEHHE MeJia B YKCYCe
3.TasiHue cHera, MIaBJeHUE CBUHIIA, TPOTYXaHHe KypuHoro sina 4.00pa3oBaHre TyMaHa, TOpeHrne OEHTalbCKOM CBEYH, TOPEHUE MMPUPOHOTO Traza

JleMoHcTpanMoHHbIH SKcriepuMeHT Ne 2. «Paznoscenue 600bl IN1eKmMpPuU1ecKuUM moKom»

TeopeTryeckas 4acThb. Hepez[ Ha4dyaJIOM pa6OTBI CJIeayer O6CY,I[I/ITB CO IIKOJIbHUKAMH BOIIPOC: MPOCTHIM UJIN CIIOKHBIM BCIICCTBOM ABJISICTCS BOJA.
ITocne BBIIBMDKCHUSA YHAITUMHACA PAa3JIMYHBIX TUIIOTE3 YUUTEIIb ITPOCUT MPEAJIONKNUTE BApUAHTBI UX BKCHepI/IMCHTaJ'II)HOI\/’I ITPOBECPKHU.

OOBIYHO TaHHBIHN OMBIT PEKOMEHIYIOT MPOBOINUTE B ipubope ["'odmaHa, yCTpOICTBO KOTOPOTO SIBISETCS JOCTATOYHO CIOXKHBIM IS
BOCHBMUKJIACCHHKOB. Y JOOHEE €ro MPOBOIUTH B IPUOOPE SISl OMBITOB C SJICKTPHYSCKUM TOKOM, UCIIOJB3Ys B KadecTBe dekTponuTa 10%-HbIi pacTBOp
THJIPOKCH/Ia HATPUS U CTallbHbIe (JTydille HUKEJIEeBbIC) dNIEKTPOoIbl. Bo M30ekaHne BCIEHUBAHUS pacTBOPA MPH JIEMOHCTPAIMH K DJIEKTPOJIHUTY CIEAyeT
n00aBUTH dTHJIOBBIN ciupT (Ha 4 00BEMa pacTBopa ekTpoauTa 1 006éM 95%-HOTO pacTBOpa CrIUpTa) .

[Ipaktrueckas yactb. llens paboThl: chopMHupOBaTh MPEACTABICHUS Y YIAIIUXCSI 00 aHAIM3E CIIOKHBIX BEIIECTB U U3MEHEHUH MOJIEKYJT CIIOKHBIX
BEILIECTB B XOJI€ XUMHUUYECKUX PEAKIIUH.




Jlononnumenvroe o6opyoosanue: IpuOOP IS OMBITOB C JIEKTPUUYECKUM TOKOM; HCTOYHHUK MOCTOSIHHOTO TOKA: MPOOUPKHU - 2 IIT., IPOHYMEPOBAHHBIE;
JTyYUHKA; CIUPTOBKA; MPOOKH — 2 IIIT, TUHILIET .

Mamepuanvi u peakmugol: cnupT 3TUNOBBIN, 10%-HBII pacTBOP LIETOYH.
Texuuxa 6esonacnocmu: Paborats B oukax. TpeOyroTcs crieninanbHble Mepbl 0€30IMaCHOCTH MPH paboTe C TUAPOKCUIOM HATPUS .

Hnuempyxkyus k evinonnenuro: 1.3amoHUTE 3JEKTPOIUTHUECKYIO BaHHY U J€MOHCTPAIIMOHHBIE TPOOUPKHU paCTBOPOM 3JIEKTPOJIHUTA 3apaHee, 10 ypoKa.
2.IIponeMoOHCTpUPYITE MPUOOP YIAIUMCS, OOBSICHITE €r0 YCTPOUCTBO M BKIIFOUUTE TOCTOSHHBIN AJIEKTPUICCKHUH TOK.

1. HaOmromaercs BblAETICHUE Ia30B HA 3IEKTpoJax npudopa. OOpaTuTe BHUMAHUE YYaAIIUXCS HA TO, YTO OJIMH M3 I'a30B BBLAEIAETCS HMHTEHCHBHEH
Y 3aHMMAaeT B J[Ba pa3a OoyblIii 00BEM IO CPABHEHHUIO CO BTOPBIM ra30M.

2. OO6cynute HabMOJaeMble TPU3HAKN XUMHUYECKON peakuy, CAeTIaiTe IPeAnoIoKeH!s O TOM, B KAKHX MPOOUPKAX HAXOATCS KUCIOPOI U
BOJOPOJ. DJIEKTPOIIN3 MPEKpaTUTe, KOrjaa B mpodbupkax Habepércs okoyio 6 Ml BOAOPOJa U 3 MII KUCTIOpO/a .

3. OOpaTuTe BHUMaHKE Ha Pa3InYHbIe 00BEMBI COOpaHHBIX Ta30B. [I[poOHpPKH TUIOTHO 3aKpoiiTe MPOOKaMH O] CJI0EM 3JIeKTpouTa. Tieromnen

JYYMHOH omNpeAenuTe HalMunue KUCIopo/ia B IPoOHpKe, ropsiel JIydnHo! nooxruTe Bogopo. [IpemioxkuTe yuammmces 3aHECTH pe3yJibTaThl
HabOmroneHuit B Tabmuiy. PesynbraTsl HaOMrO1eHUI

Howmep npobupku O0béMm rasza HazBanue raza

1

2

Boisoowi: OTpaSI/ITL, 4TO MPOUCXOAUT C MOJICKYJIAMH CIIOKHBIX BCIICCTB B XO€ XHUMHYCCKOHN pCaKluu.

KOHmpO]Zbele B80ONPOCHI. 1.Mo>xHO 71 11O BHCIIHCMY BHUAY OTJIMYUTH I'a3 BOAOPOA OT rasa KPICJIOpOI[a? 2 Kakue YaCTHULIBI COXPAHAIOTCA B XOAC
MMPOTCKAHUS PCAKIIUU PA3JIOKCHUS BOJbI, 4 KAKUC pa3pyma10Tc;I? 3 Kak A0Ka3aThb, 4YTO B COCTABC Caxapa COACPIKATCA aTOMBI yrnepoz[a?

4 3ananue ans noaroroBku k A, BIIP. [Ipu coOupanuu ra3oB UCMONB3YIOT TPUOOPEI, IpeicTaBIeHHbIe Ha pucyHKe. C MOMOIIBI0, KAKUX U3
YKa3aHHBIX PUOOPOB MOXKHO coOMpaTh Boopoa? OOOCHYITE CBOM OTBET, UCXO/sI U3 CBOMCTB JaHHOTO Ta3a.

Puc. 7. [IpuGops! anst cobupaHust ra3on

(A)

JleMoHCcTpanioHHBIN 3KciepuMeHT Ne 3. «3aK0H COXpAaHEHUsI MacChl BEIIECTBY
Teoperuueckas yacte. [Ipy u3ydeHnn JaHHOM TEMBI 11e1€CO00pa3HO CO3aTh MPOOIEMHYIO CUTYAIIUIO, JUIS pa3pelieHus




KOTOpO#! yualiuecs BbIIBUTAIOT TUIIOTE3bI, TPEeOYIOINe SKCIEpUMEHTAIbHON TpoBepKu. [Ipu o0cykKaeHnn npeanoKeHHbIX BapHaHTOB MPOBEPKU
BBIJIBUHYTBIX TUIIOTE3 BOCBMUKJIACCHUKHU MPEAIAraloT pa3IMyHble BApUAHTHI KOHCTPYKIIMH TPUOOPOB, T.€. MPOSBISIOT TBOPYECKYIO aKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT NEPEOCMBICTICHHE TPHUOOPETaEMbIX 3HAHUH.

Ha ypoxke yvamuecs y3natot o padborax M. B. JlomonocoBa u A. JlaBya3be, MOCBAIIEHHBIX OTKPBHITUIO 3aKOHA COXPAHEHHUS MacChl BEIIECTB,
(hOpMYIIUPYIOT 3aKOH, TPUXOIAT K BEIBOJIY, YTO MAacca BEIECTB B XOJI€ PEaKIUU JOHKHA OCTaBaThCs MOCTOSHHOW. J|0OMBIINCH MOHUMAHHUS TaHHOTO
TE3UCa, YUYUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHdecKas 4acThb. HGJIB pa6OTBII OKCIICPUMCHTAJILHO JOKa3aTh 3dKOH COXPaHCHUS MACChl BEIICCTB .

Hononnumenvnoe 060pyoosanue: BeCbl TEXHOXUMHUYECKUE HITH 3JICKTPOHHBIE; CBEYa; KOJIOA IIIOCKOOHHAs 250 MIT; JTOXKKa [T COKUTaHHS BEIIECTB.
Mamepuanvt u peakmugol: cBeya.
Texuuxa 6ezonacnocmu: BBIIOIHATH TPEOOBaHUS IPU PabOTE C OTKPHITHIM IIIIAMEHEM.

Hncempykyus x evinoanenuio: Ha pbluaXHBIX WIN 3JIEKTPOHHBIX BECAX YPABHOBEIINBAETCS CBEYA, a 3aTE€M YUMTENb 3aKUTaeT e€. Yyamuecs
HaOJII0Aa10T, UTO B TeUEHHE ~] MUH paBHOBECHE BECOB HAPYIIAETCs, Yalllka C FopsIled CBeUol OJHUMAETCS BBEPX. YYalllMMCs 33at0TCs BOIIPOCHL:
«Kak M0oxHO 00BsiIcHUTD HabOMr0maeMbiil pakT? Kak 3ToT akT cormacyercs ¢ 3aKOHOM COXPaHEHHUSI MacChl BemecTB?» OOCyKIeHne JaHHBIX BOIIPOCOB
IPUBOAUT YUALIUXCS K MBICJIA O TOM, YTO SKCIIEPUMEHT IPOBEIEH HEKOPPEKTHO, ClIeAyeT U3MEHUTh KOHCTPYKIIMIO ITprbopa.

Yuurenn 3apaHeC JOJDKCH ITOATOTOBUTDH KOJ'I6y JOCTAaTO4YHO 00/IBIIOr0 00BEMA C Xopouio HOI[OFH&HHOIZ HpO6KOI>'I, B KOTOPYRO BCTABJICHA JIOJKCYKA.

B noxeuxe 3akperuisiercs cseua. Beck mpubop B cOope 3apaHee ypaBHOBeIIMBaeTCs Ha Becax (puc. 8) . Korna
yJaluecs IpUXOoIAT K BBIBOJLY, UTO OIBIT CJIEAYET MIPOBOJUTH B 3aKPHITOM MPUOOPE, YUUTENb T0CTAET BECHI C KOJIOOH, 3aKUTaeT cBevy,
3aKpEIIEHHYIO B JIOKEYKE, BHOCUT B KOJIOY U TUIOTHO 3aKpbIBAeT. Yyaliuecs BUIAT, YTO PABHOBECHE BECOB HE HapYIIAeTCs B X0J1€ BCETO
JKCIIEPUMEHTA .

Puc. 8. IIpubop 1151 AeMOHCTpaIUK 3aKOHA COXPAHEHUSI MACChI BEIIECTB

BriBojbI:
B BBIBO/IaX HEOOXOIMMO OTPa3UTh TE3UC, YTO MACCa BEIIECTB MPH MPOTEKAHUU XUMHUYECKON PEaKIIUu COXPaHIETCS .

KOHmpOJZbele eonpocsl.

3amanus Ui pa3BUTUS QYHKIMOHAIBHON IPaMOTHOCTH



1. Ilpu ropenuu apoB octaéres 307a. Macca 30J1bI MEHBIIE MAacChl B3ATBIX I CKUTaHUA ApoB. Kak MOXKHO OOBSCHUTH 3TOT (PakT?

2. Jlns mpuroToBIEHUS MACHOTO OyJbOHA TTOBAp B3sT KycOoK Msica Maccon 1 kr . [Tocie Bapku kycok Msica ctan Becutb 800 1 . [Touemy macca
M3MEHUIACh?

JlemoHcTpannoHHbIN sKcriepuMenT Ne 4. «Onpeenenne coctaBa BO3yxa»

Teopernueckas yactb. [lepes npoBeeHreM 3KCIEPUMEHTA YYaIIUMCSl HEOOX0IUMO OOBSICHUTH YCTPOWCTBO MPHOOpa, YTO O3HAYAIOT AeTeHus. Takxke
Heo0xoIuMO yOeauThCs, 4To MpoOKa mprudopa repMEeTHYHO 3aKphIBaeT cocy. IIpakTuyeckas yacTe. Llenb paboThl: SKCIIEPUMEHTAIBHO ONPEICIUTh
00BEMHYIO JTOJTIO KUCIIOPOJIa B BO3YXE .

Hononnumenvnoe 060opyoosanue: IpudOP Al ONpPEAETICHUS COCTaBa BO3/lyXa, ITATUB, CIIMPTOBKA, CTEKIISIHHAS AJI0OYKa, JIyYHMHA, CTAaKaH C BOJOH.
Mamepuansi u peaxmussl: KpacHblii pochop.

Texnuxa 6ezonacnocmu: C 0OCTOPOKHOCTHIO 00paIaTbes ¢ ropsmuM hochopom.

Huempyxkyus K 6bInoaHeHuio”

1.Kpucranmmsarop HanoJOBUHY 3aIloJIHUTE BO10M. Ha moBepxHOCTH BobI moMecTuTe haphoposyro amky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00parute BHUMaHue Ha HEOOXOAUMOE YCIOBHE IKCIIEPUMEHTA — BIAXHBIN (ocdop Hcmonbp30BaTh Helnb3sa! Dochopa J0KHO OBITH B3ATO OOJBIIIE,
4eM TpeOyeTcs JUIsl CBA3BIBAHUS BCETO KHCIOPO/Ia, HAXOAAIIETOCS B COCY/IE.

1. Otkpoiite mpoOKy NMpudopa ¥ MOMECTUTE KOJIOKOJ B KPUCTAILIIU3ATOp ¢ BoJoM. [orpy3ute KOI0KOI B BOJLY HACTOJIBKO, YTOOBI YPOBEHD BOJIbI
COBIIAJIaJl C HUKHUM JIeJIeHHEeM KoslokoJa. [Ipu 3ToMm HUKHUE Kpail KoJI0oKoJa He JJOJDKEH JJOXOAUTH 0 AHA KpucTtaniausaropa . st atoro
KOJIOKOJI 3aKPEMHTEe B IITATUBE UM MIOMECTUTE Ha JIHO KPUCTAIUIU3ATOPA IBE CTEKJISIHHBIE MAIOUKH .

2. CuibHO pa3orpeB KOHEI[ CTEKJITHHOM MallouKH, OIMyCTHTE € B KOJIOKOM U nooxrute gochop. Kak Tonbko docdop 3aroperncs, 661CTpo
W3BJICKHUTE MATOYKY U 3aKpONTE KOJIOKOI MpoOkoii. Komoko 3amonHseTcs rycThIM OeNbIM IBIMOM, COCTOSIIIIMM U3 YacTHuek pochopHoro
aHTHIPU/IA.

3. Ilpu ropenun ocdopa 00bEM Bo31yXa BHYTPU KOJIOKOJIA BHaYaJle OT HarpeBaHUs HEMHOT'O YBEIMUMBAETCS, @ YPOBEHb BO/IbI B KOJIOKOJIE
noHmxkaercs . [To mepe pacxooBaHus KUCIOPOa MaMs OCTENeHHO racHeT. benbrit pocdopublit anHruapu pactBopsercs B Boae . Cocyn
OXJIAKJAETCsl, Fa3 B KOJIOKOJIE ITOCTETIEHHO YMEHbIIaeTcsl B 00bEME . YPOBEHb BOIbI B KOJIOKOJIE MOBBIIIAETCS . B Kpucrannuzarop goseiire
BOJIbI B TAKOM 00beMe, UTOOBI BHYTPH U CHAPYKH KOJIOKOJIa YPOBHH OBLITH OJJUHAKOBBI U COBMAIAIH CO BTOPBIM JENIEHUEM KOJIOKOJIA.

6 . OTkpoiiTe IPUOOpP ¥ MPHU MTOMOIIHN TOPSIICH JTyIHNHBI YOSAUTECh B TOM, YTO OCTABINUICS B KOJIOKOJIC T'a3 HE MOJIJICPKUBACT TOpeHHS. Pe3ynbraThl
HaOJIIO JEHUI

Yucno nenenuit B mpudope, Yucno nenenuit B mpudope,
3aMOJIHEHHBIX BO3yXOM (0 IPOBEICHHS 3aIOJIHEHHBIX Ta3aMH (Iocie .
Kakoii ra3 npopearuposan?
peaKiun) IIPOBEJICHUS PEAKIINN)
BriBojbI:

B BrIBOsIax ykazath cojeprkaHue KHCIOpoa B Bo3ayxe (B %).

Konrtponsnsie Bonpocsl: 1.Kakoii ra3z pacxoayercs npu cxuranuu gocgopa B Bozayxe? 2.Kakoit 006éM kuciopona B Bozryxe? CKOIBKO 3TO
cocrapisieT B mporieHTax? 3.ITouemy 1y1s mpoBeneHus SKCIepuMenTa 6epyT u30bITok dhocdopa?



4.Kakoii ra3 octaycs B KoyokoJie mociie cropanus pochopa? 5.3ananus mis moarorosku k [ MA, BITP Ykaxwure, B Kakyto TpyIlTy BXOJIAT BEIIECTBA,
3arps3HSAIONINE BO3IYX:

1. BOJSHOM Map, YIJIEKUCIbIN ra3; 2.CEpHUCTBIN ra3, OKCUIBI a30Ta; 3. KUCIOPO, a30T; 4.rejuil, KHCIOPO.

9 xaace
JemoHcTpanuoHHbIil 3kcniepuMeHT Ne 1. «TensioBoii 3¢ ekt pacTBOpeHns BelecTB B BOAe»

Teopernueckas yacTb. PacTBOpeHHE BEIIECTB MPEACTABIISAET COO0H CI0KHOE (PU3UKO-XMMUYECKOE SIBIICHUE, 3aBUCSIIIEE OT IPUPOIBI pACTBOPEHHOTO
BELIECTBA U PACTBOPUTEIS, OT TEMIEPATYPhl U KOHIIEHTPALMU 00pa3yIoIIerocs pacTBopa.

IIpu pacTBOpEHNH KPUCTAUINYECKUX BEILIECTB B BOJIE IPOUCXOJAT TPU OCHOBHBIX Ipoliecca. 1.Pa3pyiienne KpucTayuimueckoi pemeéTku
pacTBOPSIEMOTO BEIIECTBA — 3HIOTEPMUYECKH IpoLIECC.

1. Tunparanus, T.e. B3aUMOJEHCTBUE YAaCTHI] (MOHOB MJIM MOJIEKYJI) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJIbI — 3K30TEepPMUYECKUI
npouecc . 3.IlepeHoc ruapaTUPOBAHHBIX YAaCTHUI] OT TPaHUIIbl KPUCTAJUI-PACTBOP B OOIIMI 00BbEM pacTBOpPa, ITOT IPOLECC HE CONPOBOKIAAECTCS
HU BBIJICJICHHEM, HU MOTJIOIIEHUEM TETIOTHI.

B 3aBucumocTu oT TOro, TEIIoBOH 3D PEKT KaKoro U3 ABYX MPOIECCOB (pa3pylieHNe KPUCTaIa WIH THApPATAIHS YaCTHII) IpeodiagaeTt, o0nni
TEIUIOBOU 3P PEKT pacTBOPEHUS MOXKET ObITh BEIMYMHON ITOJIOKUTEIILHOW HIIM OTPULIATSITILHOM.

[IpakTuyeckas 4yacTh. [env pabomul: ONPEAECTUTH TEIIOBOK 3P HEKT paCTBOPEHUS CEPHON KUCIOTHI, THAPOKCUIA HATPUS U HUTPATa aMMOHUS .

Ilepeuenv oamuukos yughpoeoii nabopamopuu: 1aTINK TEMIEPATyphl TUIATHHOBBIH .
Hononnumenvnoe 0b6opyoosanue: crakad Ha 150 M1 — 3 mmT.; CTEKISIHHAS TAJIOYKa; IPOMBIBAJIKA; MEpHAas MPOOUpPKa; IIIMaTeNb — 2 T .
Mamepuanvi u peakmugol: cepHast KUCIOTA (KOHLI .); THAPOKCU/I HATPUS KPUCTAJUIMYECKHI; HUTPAT aMMOHUS .

Texnuxa 6esonacnocmu: 1.CepHasi KNCIOTa ¥ THAPOKCH] HATPHsI ABJIIFOTCS] arpecCUBHBIMU BemecTBamu. HeoOxoanMo octeperaTrbest HX MOMagaHus
Ha KOXY U ofexay. 2.bepeus rnaza! 3.HeoOxoaumMo MOMHHUTE IPaBUIIO pa3BeeHUs KUCIOT. 4.Ha paboueM mecTe 10JKHBI ObITh HEHTpaIn3yrolue
cpenctna: 2%-Hble pacTBOPHI TUAPOKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.

Huempyxkyus k 6b1noaHeHUIo!
1.B nepBsiii crakan Hanewte 50 mi Bozsl. 2.C MOMOIIBIO JaTYNKA ONPEAEINTE €€ TEMIIEPATypYy.

1. OrmepbTe 10 M1 KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI M MEJIEHHO, IIPHA NIEPEMENIMBAHUH PACTBOPA CTEKIISIHHON NAJIOYKOW BIMBANTE CEPHYIO
kucnoty. OOpaTute BHUMaHUE Ha MOPSJIOK CMEIIMBAHUS BOAbI U cepHOM kucnoThl! CrieuTe 3a U3SMEHEHUEM TeMITEpaTypbl IPU PaCTBOPEHUH
kuciaoThl. Hanbosee BeICOKOE MOKa3aHUEe TEMIIEPATyphl 3aHECUTE B TaOIUILy. JlaTUMK TIIATEIBHO TPOMONTE BOAOH.

2. Bo BTOpOM CTakaH MOMECTUTE OKOJIO § T TBEPAOTO MOPOIIKA THApOKcuaa HaTpus U BienTe 50 M1 Boabl. ONyCTUTE TaTYUK TEMIIEPATyphl U
nepeMemaiite pactBop. OTMETbTE cCaMO€ BBICOKOE 3HaYEHHE TEMIEPATyphl. THIaTEIbHO MIPOMONTE JATYUK BOJOM.

3. B Tperuii crakan HackinbTe 15 I MEIKOKPUCTAJUIMYECKOTO HUTpaTa aMMOHM 1 nipuiierite 50 Mt Bozibl. OnycTHTE AATYMK TEMIEpaTyphl U
ObICTpO nepemeniaiite pactBop. Hanbosnee Hu3koe 3HaUeHHE TeMIIepaTyphl 3aHECUTE B TaOIHUILY.

Pe3ynbrarel n3amepeHuii/Ha0ro1eHui

HUccnenyemas cuctema | JJMCTHILIMPOBAaHHAS BOJA Bona +H2504 Boga + NaOH | Boma+NHgNO3




Temneparypa, °C

Buieoowi:
OTtpasuTth, Kakoi TeIIoBOM 3(h(eKT nmpeobaaaeT Npyu PAaCTBOPCHUH B BOJIC CEPHOM KHCIIOTHI, HUTPaTa aMMOHHSI, THAPOKCHIAa HATPHS.
Koumponvnvie sonpochwi:

1.00BscHUTE, TTOYEMY MIPU PACTBOPEHUHU OJJHUX BEUIECTB B BOJIE BBIACISICTCS TEIUIOTA, IPYruX — noriomaercs. 2. IIpeanonoxkure TermnoBoi d¢ ekt
IpolLiecca pacTBOPEHUS B BOJI€ THIPOKCH 1A KaJIusl.

[IpakTuueckas padora Ne 1. DjIeKTpOIUTHI U HEBJIEKTPOIUTHI

Teopernueckas yacTs. [Ipu pacTBOpeHHM B BOJI€ HOHHBIX COETUHEHUH MOJISPHBIE MOJIEKYJIBI BOJbI OKPYXKAIOT (COIbBATUPYIOT) 3apsKEHHbIE HOHBI,
IIEpEeBOJS UX B pacTBOP. MOJIEKYIISIpHbIE COEAMHEHUS COJIBBATUPYIOTCS, HO HE pacliafjaloTCsl Ha MOHBI . B IepBoM citydyae pacTBOp NPOBOJIUT
JIEKTPUUYECKUI TOK, BO BTOPOM HET .

OnpenenuTth NPUHAUIEKHOCTh BEIIECTBA UM PACTBOPA BEILECTBA K 3JIEKTPOJIUTAM MOKHO IIPH IIOMOIIM U3MEPEHUS AIEKTPOIPOBOAHOCTU. Ecin
AEKTPOTPOBOTHOCTH BEIIUKA, TO UCCIICTyEMbIi 00BEKT — 3JEeKTPoiuT. Eciii 3HaueHUe 31eKTpOorpoBOAHOCTH MeHbIe 20 MkCM/cM, TO 3TO
HEDJIEKTPOJIUT .

IIpakTHdeckas 4acThb.

Ueﬂb pa6ombl: OIPCACIINTb NPUHAAJICIKHOCTL BCIICCTB, CMecel BEIIECTB U PaCTBOPOB BCHICCTB K JICKTPOJIMTAM U HEIJICKTPOJIUTAM .

Ilepeuensy oamuukos yughposou nabopamopuu: NaTIUK IEKTPOIIPOBOAHOCTH . JlonoaHUTeNbHOE 000py10BaHUE: CTaKaHbl HAa 50 MJI; LITATUB C
3a)KMMOM; IPpOMbIBajIKa . MaTepuainsl U peakTUBBL: JUCTUIUIMPOBaHHAas BoJa; o 20 M1 STHIIOBOTO ciupTa, O€H3MHA, KepocuHa; 5%-Horo pactBopa
caxapo3sl, pactBopa cruprta (1:1), 5%-Horo pacTBopa xyopuaa HaTpusi; 5%-HOTo pacTBOpa XJIOPOBOA0POAa; 5%-HOro pacTBOpa r’UAPOKCHIA HATPHUS,
MoBapeHHas coiib (TBEpAast), caxap (TBEPABIN) .

Texnuka 6esonacnocmu: Ilpu paboTe ¢ rOpIOYMMHU KUIKOCTAMU (CIIUPT, OEH3UH, KEPOCHH) BOJIM3U HE JOJHKHO OBITH OTKPBITOI'O OTHSI.
Hncmpykyus K 6b1NOIHEHUIO:

1.B crakaH momecTuTe NOBapEHHYIO COJIb U OMYCTUTE B CTaKaH JAaTUYUK JIEKTPOINPOBOAHOCTH . [IpOBOAUT 1M COMB 3NMEKTPUUECKUN TOK?
2.AHanoru4Hble IEUCTBUS IPOBEIUTE C caxapo3oil . 3 . B crakan HanelTe 20 MiI MCCIIEyeMOro pacTBOpA.

1. Ol'Iy'CTI/ITe B HCTO JATYHUK JJICKTPOIIPOBOAHOCTH, 3aerHHéHHBIﬁ B JIAIIKC IITaTHBA. Ha6n1011a171Te 3a UBMCHCHUCM 3HAYCHUA
SJICKTPOIIPOBOAHOCTH. KOF}Ia IMMOKa3aHud JaT4yuKa IEPECTaHyT UBMCHATHCA, 3allMIINTE €0 3HAUYCHUC B Ta6m/1uy .

2. Ob6parure BHUMaHue! JlaTYMK 1MOCie KaX0T0 OMbITa TIIATEILHO MPOMBIBAETCS BOIOH. 6.3aTeM JaTYMK OMYCTHTE B CIEAYIOUIMNA PacTBOpP .
AHaOrn4YHbIE TEUCTBUS IPOJIEIANTEe CO BCEMH pacTBOpamMu. Pe3ynbTaThel H3MEpEeHUN

No Ha3Bauue Belectsa, 3HavYeHHE IEKTPOMPOBOTHOCTH, MKCM/CM | DJIEKTPOIUT WIIH HEIJIEKTPOJIUT
OTBITa | pacTBOpa
1

2




KOHmpOﬂbele eonpocol.

1.006pamatoT BHUMaHUE, YTO HU AUCTUIUIMPOBAHHAS BOJA, HU TBEPJAs COJIb HE MPOBOAT JIEKTPUUECKOT0 TOKA. TeM He MeHee pacTBOp COJIU B BOJE
MPOBOJUT JIEKTPHUUECKUI TOK. DTO 3HAUUT, YTO B PACTBOPE OTKY/AA-TO MOSBISIOTCS MOABIKHBIE 3apsbl. [1oa 3T0 HabIr01eHNE BBOJAT ONpeieiIeHNe
AIEKTPOJIUTA U MEXAHU3M DIIEKTPOJIUTHUECKON AUCCOIUAIIIH.

2 . Bcerna 1 BoiHBIE PACTBOPHI BEHIECTB MIPOBOJIAT AeKTpruueckuit Tok? He Bceraa, T.e. HEKOTOpbIE BEIIECTBA HE JAIOT HOHOB MPU PACTBOPEHUM .
DTO — BeIIECTBA C MOJIEKYIAPHON KpUCTAUTMYECKOU pemérkoil. 3.3ananus Ayt noarotoBku k 'NA, BIIP

A) K xopo1m1o pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSTCSL:
l.runpokeun 6apust; 2.¢ochat maraus; 3.cynshun meau(ll); 4.xapOonat kanpuus. b) DnexkTpudeckuii TOK IPOBOINT:
1.pacTBOp ATUIIOBOTO CIIUPTA; 2.pacTBOP INIULEPHHA; 3.paCTBOP INIIOKO3bL; 4.pacTBOP TMAPOKCUAA KAJIBIIHSL.

JlaGopaTophbiit onbIT Ne 1. «BiustHuEe pacTBOPUTENISA HA TUCCOLUAIIMION

Teopernyeckas yactb. Bo MHOTHX XJ0pHaax MEPEXOAHBIX METAIVIOB CBSA3M MMEIOT B 3HAYUTEIIBHON MEPE KOBAJICHTHBIN XapakTep . ManonoJisspHbie
pacTBOpUTENH (CIHUPT WK alleTOH) CONbBATHUPYIOT MOJIEKYIbI ieJauKoM. [Ipu 106aBneHnu BOIbI OHA CONbBATHPYET MOHBI, BBI3bIBAS
3JIEKTPOJUTUYECKYIO JUccounanuio . [IBeT pacTBopa rpu 3TOM U3MEHSIETCS, a AIEKTPOIPOBOJHOCTh PE3KO BO3PACTAET .

[Ipaktuyeckas gactb. Llens paboTel: chopMUpOBaTH MPEACTABICHUE O POIM PACTBOPUTEIIS B DIIEKTPOIUTHICCKON HCCOMAIIUH.

Ilepeuenv oamuuxos yughposoti 1abopamopuu: TaTINK JISKTPOIPOBOTHOCTH .
Jlononnumenvroe 060pydoeanue: 1Ba BRICOKUX XUMHYECKUX cTakaHa (50 MiT); CTeKIISTHHAS TalovKa.

Mamepuanvi u peakmuswr: CuCl2 0e3BoHbIN (MMeeT KOpUUHEBbIi 1BeT . [lomyyaroT, HarpeBast KpUCTAJUIOTHIPAT B YAIlIKe JIJIsl BBITAPUBAHUS .
XpaHAT B IJIOTHO 3aKPBITOM COCY/I€); alleTOH WJIU CITHUPT .

Texnuka 6ezonacnocmu: 1 . COUpT U alleTOH — roproyre BemecTsa. He ncnonb3oBath oTKphITOE M1aMa. CrenuanbHble Mepbl 0€30IaCHOCTH IIPU
paboTe ¢ roproYMMH >XKUIKOCTAMU. M30erate nonaiaHus coyieil MeIu Ha KOXKY U OJIeKIY, TaK KaK OHH SJIOBHUTHI.

2 . Ilpu nonajiaHuM CMBITH XOJIOTHOW BOJIOM Oe3 MbLIa.
Hncmpykyus K 8b1n0JIHEHUIO!
1. B xummueckuii ctakad HacbimbTe ~0,5 T 6e3BoaHOTO Xmopuaa meau (1) CuCl2 u naneiite ~25 M ciupTa WK areToHa .

2. PacTtBOpuTE BEIIECTBO, TEPEMENINBAs COACPKUMOE CTaKaHA CTEKIITHHON MaIo4Koi. Eciiu pacTBOPUTE COJb MOJHOCTBIO HE YIAETCA, aKKyPAaTHO
CJIEWTE MOJYyYEHHBIN pacTBOp B APYrOW CTaKaH.

3. Ilorpysure B pacTBOp LIYI JaTYMKA IEKTPOINPOBOJHOCTH U U3MEPHTE IIEKTPOIPOBOTHOCTS .

4. OOGpatuTe BHUMaHHe Ha LBET pacTBopa. [Ipunelite k pactBopy 25 mi Boasl. [lepemernaiite, oOpaTuTe BHUMaHUE HA U3MEHEHUE OKPACKH.
5.M3mepbTe 371EKTPONPOBOIHOCTH OJIYYEHHOIO PacTBOPA .

Pesynbratel n3amMepenunii/Ha0mo1eHui



BemiectBo | D5eKTponpoOBOAHOCTh B CIUPTE DIEeKTPONPOBOHOCTH TOCTE T00ABICHUS BOIBI
(atreTone)

Xnopun meau (1)

Bv1600b1: OTpa3uTh BIMSHUE PACTBOPUTEIIS Ha 3JIEKTPOIIPOBOIHOCTD COJIH.

Koumponvnvie sonpocwi: 1.0 4éM CBUIETENBCTBYET POCT NEKTPONPOBOJIHOCTH COJIU IpH Jo0aBiaeHuH Boabl? 2 . [ToueMy u3meHsieTcs uBet pacrsopa?
3 . Kak BiusieT npupoja pacTBOPUTEIIS Ha AJIEKTPOJIUTUYECKYIO JUCCOLUALINIO?

JlabopaTophbiit onibIT Ne 2. «CuiibHBIC U CTIA0BIC AIEKTPOIUTHI
Teopernyeckas 4acTb. DJIEKTPOIUTAMU HA3bIBAIOTCS BEIIECTBA, PACIIAIAIOIIMECS HA MOHBI BCIIEACTBUE DJICKTPOITUTHUECKOM

JUucCconranuu. PaCTBOpBI OJICKTPOJUTOB ABJIAKOTCA MMPOBOAHHUKAMU BTOPOI'O pOJid, TaK KaK IIPOBOAAT BHGKTpI/I'-IGCKI/Iﬁ TOK 3a C4€T MoHOB. Ilo
CIIOCOOHOCTH K BHGKTpOHHTH‘ICCKOﬁ Aucconuanuru 3JICKTPOJIUTBI YCIIOBHO Pa3ACiIsIFOT Ha CUJIBHBIC U cinadple. CHIIbHEIE QJICKTPOJUTBI HPAKTUICCKHU
IMMOJIHOCTBIO TN CCOLIMHNPOBAHBI HA NOHLI B pa36aBJI€HHI>IX pacTBOpax . K HUM OTHOCSTCS MHOTHE HCOPTaHUYCCKUC COJIM, HCKOTOPBIC KUCJIOTHI U HICJI0YHN

. Ca0Ornle QJICKTPO- JIUTHI JIMIIb YaCTUYHO JUCCOIMHUPOBAHBI HA HOHBI, KOTOPBIC HAXOJATCA B JUHAMWUYCCKOM PAaBHOBECHUHN C HCAUCCOLIMUPOBAHHBIMU
MOJICKYJIaMHU . K cnaOpim QJICKTPOJUTAM OTHOCATCA MHOI'MC OPraHN4YCCKUC KUCJIOTbI U OCHOBAHHA .

HDaKTHq€CKa${ 4acCThb. Ueﬂb pa6ombl: OIIPCACIINTD, ABJIAIOTCA JIM BbIJJAHHBIC BEIICCTBA CUJIbHBIMU UJIN cl1a0BIMHI QJICKTPOJIUTAMU Ha OCHOBAHUHA
HU3MCPCHUA JICKTPOIIPOBOAHOCTU UX PACTBOPOB .

Ilepeuens oamuuxos yughposou 1abopamopuu: NaTINK HIEKTPOITPOBOTHOCTH .
Jlononnumenvhoe obopyoosarue: TPU XUMHUECKUX cTakaHa (25—>50 mut), mpoMbIBaiKa ¢ AUCTHILIMPOBAHHOM BOIOH .
Mamepuanvi u peakmuswi: 10 %-Hble pacTBOPHI COJITHOM, a30THON U YKCYCHOM KHMCJIOT (KeIaTelIbHO B KaleslbHUIlax); (puiabTpoBaabHast Oymara .
Texnuka 6esonacnocmu: CobmoaaiTe Mepbl 0€30aCHOCTH IpU pabOTe ¢ KUCIOTAMU U LIEIOYaMH.
Hncmpykyus K 8b1n0IHEHUIO!
1. B Tpu crakana Haneire no 25—50 M1 TUCTUIUTMPOBAHHOMN BOJIBI.
2. B nepBblii cTakan 1o6aBbTe | Kamio YKCYCHOM KHCIIOTBI, BO BTOPOM — COJISIHOM, B TPETUH — a30THOM.

3. H3mepbTe 21eKTPONpPOBOJHOCTD KaXKIOr0 pacTBOPA, BRITUPAS MIyN (PUILTPOBaIbHON OymMaroi mocie Kaxaoro u3Mepenus . Pesynbratsl

N3MEPEHUIN
Ne 3HaveHue eKTponpoBoaHocTH, MKCM/cM | HazBaHue BBIIAHHOTO BellecTBa
pOOBI
1
2




Bv1600bi: OTpazute NpuHAATIC)KHOCTh BEIIECTB K CUIIBLHBIM U CIIa0BIM 3ieKTposinTaM. KOHTpoIbHBIE BOMTPOCHL:

1.ITouemy pacTBOp COJSIHOM KHUCIOTHI JIYUIlI€ TPOBOJAUT JICKTPUUECKUI TOK IO CPABHEHHUIO C pACTBOPOM YKCYCHOM KHCIOTHI? 2. K Kakum
3JIEKTPOJIUTaM OTHOCHUTCS pacTBOP a30THOM kuciothl? 3 . 3aganue nist noarotrosku k 'MA, BITP

@DopMyJIbl TOIBKO CIIa0BIX AJIEKTPOIUTOB MPEACTABICHBI B PSIY:

1.Ca(OH)9, HpS, HoSOy 2.HCOg, NH3H9O, HoS 3.KOH, KNOg, HCI 4.21S04, MgClo, HBr

JleMOoHCTpanOHHBIH ombIT Ne 2. «/3ydeHne BIUSIHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH PEAKIIUN)
Teopernueckas yacTb. CylecTBYIOT pa3Hble MOIUUKALUMK TpUOOpa U U3ydeHHs] XUMUUYECKUX peakiuil. B 0HOM KOHCTPYKLIMU pOJIb peakTopa
BBINOJIHSET OOBIYHAs TPOOUPKa, B APYTroOH, OoJiee COBpeMEeHHOH, — cocya JlanmonpTa.

OnHaKo TeXHHMKA JEMOHCTPALMU SKCIIEPUMEHTA OCTAETCSl OAMHAKOBOW. MeHseTC sl JIHILb MOPSIOK CMEIIMBaHUS pearupyromux semects. CHavana B
IpOOUPKY-PEaKTOp 3aJIMBACTCSA PACTBOP KUCIIOTHL, @ B HETO IIOMENIAeTCs TBEPAOE BEIIECTBO (IIMHK, MPamop).

[TpakTudeckas yacTh. Llens paboThI: H3yYUTh BIUSHHUE PA3IMYHBIX ()AKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIHH.

Ilepeuenv oamuuxos yughposoii 1abopamopuu: NaTIMK TEMIEPATYPhl IUIATUHOBBIH.

JononanumenvHoe 06opyoosanue: IpUOOP ISl U3YUSHHS] CKOPOCTU XMMHUECKUX PEAKIIMIA; SIeKTpUYecKas TUINTKA; CTaKaH XUMHYeCKuid Ha 250 mi;
HINaTeNb; KPUCTAIUIA3ATOP U1 MPOMBIBaHUs cocy10B JlanmonbTa; mpooupku [1X-21 (3 mr .) .

Mamepuansi u peaxmusbvl: consiHas kucinoTa (4%-ublit); consiHas kucnoTa (10%-Hblil); Kycoukn Mpamopa; MOPOIIOK MpaMopa; YKCyCHas KHCI0Ta
(6%- mbIit); MHK; TepoKcu T Bogopoa (3%-Helit); auokcua mapranma (IV) .

Texnuxa 6esonacnocmu: Co0moaTh npaBuia paboThl ¢ KUCIOTaMHU M HarpeBaTeIbHBIMU AJIEKTPUUECKUMU MPUOO- PaMH .

HHcmpyKL;uﬂ K 6bINOJIHEHUIO.
Onwvim 1.Bousgnaue MpUpPOAbl pCarnpyromunx BEIECTB Ha CKOPOCThb XUMHUYECKOU peakuuu

B oxno xoneno cocyna JlangonsTta Haneite 3 Mt 1 M pacTBop yKCycHOM KHCIOTHI ( 6%-HBIN pacTBOp), B APYroe KoJIeHO momMecTure 2—3
rpanyisl MHKA. Bo BTOpoit cocyn Jlan- nonbra HaneiTe 3 Ma 1 M cosnstHOM KucioThl ( 4%-HbIi), B Ipyroe KOJICHO — 2—3 TpaHyJIbl IUHKA .
[Tpucoeaunute cocyan! JIaHI0IbTa K MAHOMETPHUUECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO NIepesieiiTe KUCIOTHI B cocynax JlanaonbTa k rpanynaM nuHka. CpaBHUTE YPOBHHU KHUAKOCTHU B
MaHOMETPUYECKUX TPYOKaX. Yyaluecs JeNaloT BBIBOJ O Pa3HOM CKOPOCTH XMMHUYECKUX PEAKLUH .

Onvim 2. BnusiHYEe KOHIIEHTPAIUN PEaruPyIONINX BEIIECTB HA CKOPOCTh XMMHUYECKOM peaKinu

B oxno xoneno cocyna JlannonpTa Hanelte 3 Mt 4%-HOM COJITHON KHCIIOTHI, B IPYT0€ KOJIEHO TOMECTHTE 2—3 TpaHyIbl IMHKa . Bo BTOpOIi cocyn
Jlannonbra Haneite 3 mi 10%-HOM COJISIHOWM KUCIIOTHI, B IPYyroe KoJIeHO — 2—3 rpanyisl HuHKA. [Ipucoenqunure cocynsl JlannonbTa K
MaHOMETPHUYECKUM TPpyOKam.



O6parute BHuManue! OTHOBPEMEHHO TEepeNeTe KUCIOTH B cocyaax Jlanmonbra k rpanyiaM iuHKa. CpaBHUTE YPOBHU KHUIKOCTH B
MaHOMETPUYECKUX TPYOKaX. Yualuecs JeNaioT BbIBOJ O Pa3HONH CKOPOCTH XUMHUECKUX PEAKLINH.

Onvim 3. BnusiHuEe TeMIiepaTypbl pearupyoniX BEIEeCTB Ha CKOPOCTh XUMHUECKON peakiuu

B oo koneHo cocyzna Jlannonsra Haserte 3 mut 10 % consiHOM KUCIOTHI, B APYrO€ KOJEHO MOMECTUTE 2—3 TpaHyJibl IUHKA . Bo BTOpO# cocyn
Jlannonbra Haneire 3 Ma 10%-HOM cosisi- HOM KUCIOTHI, HAarpeTol Ha BoAsgHOM OaHe 10 50 °C, B qpyroe KojeHo — 2—3 rpaHyJibl HUHKA.
[Ipucoeaunurte cocyas! JIan101bTa K MAHOMETPUUECKUM TPYOKaM.

Oo6parute BHuMaHue! OHOBPEMEHHO MepelieiiTe KUCIO0Thl B cocyaax Jlannonpra K rpanyiaaM nuHKa. CpaBHUTE YPOBHM XKHUJIKOCTH B
MaHOMETPUYECKUX TPYOKaX. YUalluecs JeNaloT BBIBOJA O Pa3HON CKOPOCTH XUMHUECKUX PEAKLIUH .

Onvim Ne 4. BnusitHue OBEPXHOCTH COMPUKOCHOBEHUS pearpyroIIUX BEIIECTB Ha CKOPOCTh XUMUYECKON peaKkuu

B ognHo koneHo cocyzna Jlannonbra Hasterte 3 mit 4%-HOM COJITHOM KHUCIIOTHI, B JPYrO€ KOJIEHO IOMECTUTE 1 I MpaMmopa, B3ATOro B BUAE Kycouka. Bo
BTOpOI1 cocyn JlannonpTa HanenTe 3 Mt 4%-HOM COJITHOM KUCIIOTHI, B Apyroe KojeHo — 1 r nopomika Mpamopa. [lpucoenunure cocynsl Jlannonbra k
MaHOMETPUYECKUM TPyOKaM.

Ob6pamume enumanue! OTHOBPEMEHHO NEpeNeiTe KUCIOTHI B cocynax JlanmonpTa K Mpamopy 1iuHKa. CpaBHUTE YPOBHHU )KUAKOCTH B
MaHOMETPUYECKUX TPYOKaX. Yyaluecs JesaloT BbIBOJ O Pa3HON CKOPOCTH XUMHUECKUX PEaKLUH.

Onwvim 5. Bausuaue KaTajin3aTopa Ha CKOPOCTb XHUMHYECKON pCaKnuu

B crakan ¢ Bogo#, Harperoit 10 50 °C, momectuTe 2 1€MOHCTPAIIMOHHBIE TIPOOUPKH ¢ 2 Mit 3% -HOTO pacTBOpa MEPOKCHAa BO1opoa. BeiaepkuBaror
IpOoOUPKH B BOZie 0KOJIO 2 MUH. VI3BNeKuTe NpOOUPKHU U3 BOJSHON OaHU U MPOJAEMOHCTPUPYITE yyaliuMcs pe3ybTaT — Ha CTeHKaxX MpOoOUpPKH
MOSIBUJIMCH ITy3BIPBKU ra3a Kuciopoja. B oqHy u3 mpoOupok BHecUTe Ha KOHUMKE Hinarens auokeua mapradua (IV) . HabnronaroT snepruynoe
BBIJICJIEHUE KHCIIOPO/a.

Konmponvnwvie 6onpocwi: 1.0T Kakux (GaKTOPOB 3aBUCUT CKOPOCTb XUMUYecKol peakiuu? 2.Ilouemy pasznoxkeHue NepoKkcHia BOJOPOa B
NpUCYTCTBUM Juokcuaa Mapranua (IV) cHauana uaét oueHs ObICTPO, a 3aTeM 3aMeIIeTcs?

1. 3agaHus A7 pa3BUTUSA PYHKIIMOHAIBHOM IPaMOTHOCTH:

ch

-
!

t B Tpu oauHaKoBBIE MPOOUPKY YUEHMKHU HAIWIIM 110 5 MJI PACTBOPA COJISHOM KMCIIOTHI OJIMHAKOBON KOHIIEHTPALIMH.
B nepByto npoOupKy MONOXKUIN CTPYKKH XKelle3a, BO BTOPYIO — CTPY>KKH LIMHKA, B TPETHIO — CTPY’KKH HEU3BECTHOTO CBETJIOTO SIPKO OJECTSAIIEro

Metauia. Hanbosee MHTEHCUBHO BbIJIEJIEHUE ra3a HaOJII0JalId B TPEThel MPOoOUpPKe ¢ HEU3BECTHBIM MeTalIoM. Bo BTopoii mpobupke ¢ HHHKOM
MHTCHCUBHOCTH BBIZICJICHHS ra3a Obljla MEHbIIIE, YeM B TpeTheil. B mepBoii mpoOupke ¢ ’eae30M HHTEHCUBHOCTh BBIJCTICHHS T'a3a Oblila HAUMEHBIICH.



a)JlelicTBue kakoro akTopa, BIUSIONIETO HAa CKOPOCTh peakiny, Ha0moaanu yJamuecs? 0) Kakoit MmeTamn MOr HaxX0AUTHCS B TPEThel mpooupke?
3anumuTe Ha3BaHUE MeTasla.

1. Ha rpaduke npeacraBieHa 3aBUCMMOCTb KOHIICHTPAIIMK UCXOJHBIX BELIECTB U MPOIYKTOB PEAKIIUH OT BPEMEHU MPOTEKAHUS PEaKIuu:
Puc. 20. I'padux 3aBUCHMOCTH KOHIIEHTPALIMU UCXOJAHBIX BELIECTB U MPOIYKTOB PEAKIIUU OT BPEMEHH MPOTEKAHUS PEaKIIuU

OnpenenHTe, Kakas KpuBas OIIKCBIBACT U3MCHCHHUEC KOHICHTPAUN UCXOJHbBIX BEIICCTB, 4 KaKas — MIPOAYKTOB PCAKIIUU .

[lepedyeHp JOCTYIHBIX HCTOYHUKOB HH(POPMALIUU
http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .

1. . Caiit ®UIIN. OTKpHITHINA OaHK 3aJaHUN 4151 POPMUPOBAHUS €CTECTBEHHOHAYYHOW T'PAMOTHOCTH .

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

1. . Caiir Enunas xosekims 1iudpoBeix 0OpasoBaTenbHbIX pecypcoB .http://school-collection .edu.ru/catalog . 23 . Caiir deaepanbHblii ICHTD
uHpOpMaIIMOHHO-00pa3oBaTeNIbHBIX pecypcos . http://fcior.edu.ru/




