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ITosicHuTe/IbHASA 3aNIHCKA

Pabouas nmporpamMma o XMMUU OCHOBHOTO 0011ero 00pa30BaHUs COCTABIICHA HA OCHOBE MOJIOKEHUH 1 TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOU
00pa3oBaTenbHON IPOrpaMMBl, IIpeAcTaBICHHBIX B DeeparbHOM IoCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO 00IIEro 00pa3oBaHusl,
YTBEpKJIEHHOTO MpuKa3zoM MuHucrepcTBa oopazoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢ yueToM nporpamMMbl BOCIIUTAHUS,

Ha 6a3e nentpa «Touka pocta» obecreunBaeTcs peaqu3anus 00pa3oBaTeIbHBIX IPOrpaMM pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMU
3aKOHOJATENhCTBA B cepe oOpazoBaHus U ¢ yu€ToM pekoMmeHanuii denepanbHOro oneparopa yuedHoro rnpeaMera « XuMusy». Mcnonb3zoBanue
o0opynoBaHus eHTpa « Touka pocTay Mo3BOJISET CO3AATh YCIOBUS:

. AJIg pacIupCHUs COACPKAaHNA MIKOJIBHOI'O XUMHUYECKOT'O O6pa3OBaHI/IH;
. JJIs1 IOBBIICHU A IMO3HABAaTEIIbHOIl aKTUBHOCTH ydamuxcs B CCTCCTBCHHOHay‘IHOfI O6HaCTI/I;

IS pa3BHUTHUS JIMYHOCTH peOCHKA B Mpoliecce 00yUeHHUs XUMUH, €T0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YAOBICTBOPEHUS COLIMAIBHO 3HAUNMBIX
MHTEPECOB U OTPEOHOCTEH;

* I pa6OTI)I C OI[apéHHI)IMI/I IIKOJIbHUKaMH, OpraHru3allui UX pa3BUTUSA B Pa3JIMYHbBIX o0macTIx 06p8,30BaTeJII>HOI71, TBOp‘leCKOfI JACATCIIBHOCTH.

HpI/IMCHHH I_[I/ICI)pOBBIe J'Ia60paTOpI/II/I Ha YpOKax XUMUH, ydalllUeCsa CMOT'YT BBIIIOJIHUTH MHOKCCTBO J'I8.60paTOpHLIX pa60T M SKCIICPUMCHTOB I10 ITPpOorpamMmme
OCHOBHOM IIIKOJIBI. HpI/I 9TOM OCHOBHOC BHUMAHUC YJACIIACTCA CYITHOCTU XUMUYICCKUX peaKHI/Iﬁ U MCTOAaM X OCYILICCTBIICHUS.

OI[HI/IM N3 OCHOBHBIX IIPUHIUIIOB ITOCTPOCHUS IPOTpaAMMBI ABJIACTCA IIPUHLUIT JOCTYITHOCTH . 3KCHCpI/IMeHTaHLHHC AAHHBIC, MMOJIYUCHHBIC YHAIIUMUCH IIPU
BBIITOJIHCHHUH KOJIMYCCTBCHHBIX OIBITOB, IMTO3BOJIAIOT YHAIIUMCA CAMOCTOATCIIBHO ACJIaTh BbIBOAbI, BBIABJIATH 3aKOHOMCPHOCTH. HOI[XO,Z[H, 3aJI0KCHHBIC B
COACPIKAaHUC ITPOTIpaMMBbl KypcCa, CO3aar0T HGO6XOIII/IMBIC yCJI0BUsA JJIs1 CHCTEMHOI'0 YCBOCHUS YHAIIUMUCA OCHOB HAYKHU, JJIA obecrecucHus Pa3BUBAIOLICTO U
BOCIIMTBIBAOLICTO BOSI[GﬁCTBPIH O6y‘lCHI/I${ Ha JIMYHOCTD y4Yalleroc:.

q)opMpreMHe 3HaHHUA JOJI’KHBI CTaTh OCHOBOM CHCTEMBI Y6€)K[[€HI/H>'I IOKOJIbHUKA, HCHTPAJIBHBIM AAPOM €T0 HAYYHOI'O MUPOBO33PCHHA.

Onucanue MaTepI/IaJII)HO-TCXHHLICCKOfI 0a3nl OEHTpa «Touka pocCTa», HCIMOJbB3YEMOI'0 JIA peajInu3alun 06p33OBaTeJIbeIX IporpaMm B paMKax
npenogaBaHvusl XuMHUHU

Hugposasa (komnvromepnasn) navopamopusn (LIJI), nporpamMMHO-anmapaTHIA KOMILIEKC, JaTYMKOBAsI CHCTEMA — KOMIUIEKT Y4eOHOTO 000pyI0BaHUS,
BKJTIOUAIOIIU I H3MEPUTEIBHBIN OJIOK, HHTEP(EHC KOTOPOTro MO3BOJISET 00ECTIEUNBATh CBA3h C IEPCOHATBHBIM KOMIBIOTEPOM, H HA0Op AATYUKOB,
PETUCTPUPYIONIUX 3HAYCHUS PA3TUYHBIX (PU3MUECKUX BEIIUYHUH.

Jlamyuk memnepamypsl na1amuno6wlil - TPOCTON U HAAEKHBIN JaTUUK, IpEeIHA3HAYEH JUUIsl U3MEPEHUS TEMIIEPAaTyphbl B BOJHBIX pacTBOPax U B ra30BBIX
cpenax. meer pasnuunblil quana3on usmepenuii ot —40 1o +180 °C. TexHuueckue XxapaKTepUCTUKH JaTUYUKA YKa3aHbl B MHCTPYKIIMHU 1O SKCILTyaTalUH.
Jlamyuk memnepamypsl mepmonaphsiil ipeiHa3HaueH A u3Mepenus remmeparyp 10 900 C. Mcnoab3yeTcs Ipu BBINOJIHEHUU padoT, CBA3aHHBIX €
U3MEpPEHUEM TEMIIEPATYP IJIAMEHM, IIJIABJICHUS U Pa3JI0KEHUs BELIECTB.

Jlamuuk x10pud-uonoe Vctoyb3yeTcs i KOJIMYECTBEHHOTO ONPEEICHHsI COJIepKaHHsl HOHOB XJI0pa B BOJHBIX pacTBOpax, MouYBe, MPoAyKTax nutanus. K
TAaTYUKY MOJIKII0YaeTCsl HOHOCEeNEKTUBHBIN 31ekTpol (MCD) (pabounii 31eKTpoa), MOTEHLHAI KOTOPOTO 3aBUCUT OT KOHLIEHTPAIH

OIpeessIeMOro HOHA, B TAHHOM ciiydae oT koHeHTpaiuu annoHoB Cl°. [Torennman MCD onpenensoT OTHOCUTEIBHO 3JIEKTPO/ia CPAaBHEHHS, KaK MPaBUIIo,
XJI0pcepeOpsIHOTO.

Jlamuuk numpam-uonoe rpeHa3zHaueH JUIsl KOJIMYECTBEHHOTO ONpeIeIeHUs] HUTPATOB B pa3IMYHbIX 00BEKTaX OKPYIKaroIlllel cpesibl: BOJE, OBOIIAX,
bpyKTax, KOJI0aCHBIX U3IETHUAX U T.J.



Mukpockon yugposoit ipeHa3HAuEH A U3y4eHUS (HOPMBI KPUCTAJUIOB U HAOIIOCHHS 32 POCTOM KPHCTAJLIOB.

Annapam 01a npoeedenus xumuueckux peaxyuit (AIIXP) npenHazHadyeH IJ1s MOJTYYSHHUS U JEMOHCTPAIIUHA CBOWCTB TOKCHYHBIX ITAPOB U Ta30B . DTH
BEIIECTBA MOTYYAOTCs B KOJIOE-peakTope, ¥ Mpu HarpeBaHuu (Win 0e3 HarpeBaHusl) ra3000pa3HbIe BEMIECTBA MPOXOAIT Yepe3 MOTIOTUTEIbHBIC EMKOCTH
(Hacagku) C pacCTBOpAMU PEareHTOB, BCTYMAIOT C HUMU B peakiuio. M30bITOK raza morjiouiaercs KUAKUMU U TBEPABIMU peareHTaMH, a TaKxKe
AKTUBUPOBAHHBIM YTJIEM. ATMApaT Yaille BCEro UCIOJb3YIOT JIs MOJIYyYEHUs U JEMOHCTPALIUU CBOUCTB XJI0pa, cepoBoaopoaa. Ilpubop ona demoncmpayuu
3A6UCUMOCHIU CKOPOCHU XUMUYECKUX PEAKUUil Om paznudHolX )aKkmopoe Vcrob3yoT IPU U3YYCHUH TEMBI

«CKOpOCTh XUMHUECKOW PEAKLIUN» U TETJIOBOTO 3 (eKTa XuMHIecKuX peakuuid. [Ipudop 1aét BO3MOXKHOCTh AKCIIEPUMEHTAIBHO UCCIIE0BATh BIMSHUAE HA
CKOpPOCTh XUMHUUYECKUX PEAKLIUN CIEAYIOUIMX (PaKTOPOB: IPUPOABI pearupyroliyuX BeIECTB, KOHIIEHTPALUU pearupyroiuxX BeeCTB, MIOMAAN I'PaHHLIbI
paszznena (a3 B reTeporeHHBIX cUCTeMax (MOBEPXHOCTU COMPUKOCHOBEHUS MEXK/y pearupyroliiMu BeIECTBAMH ), TEMIIEPATYPbl, KaTaIU3aTopa, UHTHOUTOpA.

Hunemxa-oommop — HpI/ICHOCO6J'IeHI/IC, HCIIOJIB3YEMOC B J'Ia60paT0pI/II/I AJI1 OTMECPUBAHUA onpez[enéHHoro 00BéMa KHUIKOCTH. [TuneTkn BBIITYCKAIOTCA
MNEPEMCHHOTO U IMOCTOAHHOI'O 00bEéMa. B KOMITIIEKThI O60pyI[OBaHI/ISI T MCAUIMHCKHX KJIaCCOB BXOIAT y[[O6HBI€ MUIICTKU- 103aTOPbl OAHOKAaHAJIbHBIC,
IMMO3BOJIAOIKUE HACTPOUTD HCO6XO,I[I/IMBII71 00BEM OT6I/IpaeMOI71 KHNIKOCTH B TpéX PAa3IMYHBIX AUAIlla30HaXxX.

bana komounupoeannaa npenHazHaueHa JUlsl HarpeBa CTEKISIHHBIX U (paphopoBbIX COCYI0B, KOTJa TpeOyeTcs co3jaTh BOKPYT HarpeBaeMoro cocyaa
paBHOMEpPHOE TEMIIEPATYPHOE M0JI€, N30ekKaTh UCII0JIb30BAHUSI OTKPBITOrO IJIAMEHH U pacKalI€HHOM 3neKkTpudeckoi cnupanu. Koprnyc koMOMHUpOBaHHOM
0aHu crenad u3 amoMuHM. JKUIKOCTHAs 4acTh KOMOMHUPOBAHHON OaHU 3aKpbhIBAE€TCS KOJbLAMM PA3JINYHOTO IUaMeTpa.

Ilpuébop ona nonyuenus 2a3z06 UCTONb3yeTCS JJIs NOMYyUEHUSI HEOOIBIINX KOJUYECTB Ia30B: BOJOPOa, KUCIOPOa (U3 MEPOKCHIAa BOAOPOA), YIIEKUCIOTO
rasa.

KaJIeHIlapHO-TeMaTI/I‘leCKOC IVIAHUPOBAHUE 110 XUMHUH 8-9 kaacc

2 yaca, 68 yacosn

No  [Paznen. Tema ypoka [lata

Kon [mposenenus |HMcnonvzoeanue 060pyoosanus
-BO Y. «Touka pocma

Tema 1. Xumuss — BaxHas 00/1aCTh €CTECTBO3HAHUSA U NPAKTHYECKOH eI TeIbHOCTH
yesoBeka (5 4)

1 [[Ipeamer xumuu Posb Xumuu B KU3HM 4eIOBEKa. XMMHUs B CUCTEME HayK. MeTO/ bl MIO3HaHUS B|]
XUMUU.

2  [3HaKOMCTBO C IpaBWJIaMHU 0€30MaCHOCTH U TpuéMamu paboThl B XUMHUYECKOH 1aboparopun. |1 [{udposas naboparopus




[IpakTrueckas paboTa:
Ne 1. [IpaBusna pa®oThl B 1ab0paTOpHK U MPUEMBI 0OpaILEHHs ¢ 1a00paTOPHBIM
00opyI0BaHEM

RELEON
L poBoii qaTynK TEMIEpaTypsl
CnuproBka Cpeya.

3  [Tena u BemecTBa
4 |®u3nyeckue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILECTB .
5  [Yuctele BemecTBa U cMecu. CriocoOsl paszneneHust cmeceid. [lpaktudeckasi padora Ne2., [{udposas nabopatopuss RELEON
Pa3nenenue cMmeceil (Ha npuMepe OYMCTKU IIOBAPEHHON COJIN)
Tema 2. BemecTBa
U XumMudeckue peakuuu(15 9)+1 u
6  |ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI
7/ [3HaKu (CUMBOJIbI) XUMHUUECKHUX 3JIEMEHTOB
8  [IpocTble u CIOXKHBIE BENIECTBA. ATOMHO- MOJIEKYJISIPHOE YUEHHE.
9  Xumnueckas popmyrna. BareHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB
10 Bakomn mocroscTBa cocTara BemecTs. OTHOCHTENbHAS ATOMHAs Macca. OTHOCHTETbHAS
- [MoJeKyJisgpHas macca .
11
12 |MaccoBas 107151 XHMHUYECKOTO JIEMEHTA B COSAMHEHUH
13 |®Pusnueckue U XMMUYECKHE SBICHUSA
14 Xumuueckas peakius. [Ipuznaku
1 YCJIOBUS MPOTEKAHUS XUMHUECKUX PEeaKLni
15 [Xumuueckue ypaBHEHUS
16 |Twrmbl XUMUYECKUX peakiuii. Peakmus coeTMHEeHUS
17  |Peaxuus pa3iaoxeHus
18 [Peakuus 3aMeleHns
19 |Peakius oOMeHa




20 [3akoH coxpaHeHus Macchl BemiecTB. M. B. JIOMOHOCOB — yU&HBIi SHITUKIIOTICIUCT. 1 BECbl TECXHOXUMHUYECKUE UIIH
PJICKTPOHHBIC, CBeYa; Koji0a
IOCKOAOHHAas 250 MiI; JTOKKa I
CKUTaHUs
BEIIIECTB
21 1
Tema 3. Bo3ayx. Kucisiopoa.
Oxcenapi(5 9)
22 Bosmyx — cMmech ra3oB. CoctaB Bo3ayxa Kucinopon — snemeHT u npoctoe BemectBo. O30H — |1
QJUIOTPONHAA MOIU(PHUKAIMS KUCIOPOAa
23 |HaxoxIeHue KHCIOpoaa B IpUPOe, GU3NIESCKUAE U XUMUYECKIE CBOMCTBA (PEaKINU 1
okucieHus, ropenue. Ilonstre 06 okcuaax
24 |(CriocoObl IOTYYEHHUsT KUCIIOpOIa B Ta0OpAaTOPHH U IPOMBIIIIICHHOCTH. [I[puMeHeHne 1
kucnopona. [lpakruueckas pabota Ne 3. [lonyuenue u codupanue KUCIOPOa, U3YUCHHE €ro
CBOMCTB.
25 [TeruoBo# 3pPeKT XUMUIECKON pEaKIiK, MOHATHE O TEPMOXUMHUYECKOM ypaBHEHHH, dk30 1 |1
DHIOTEPMHUYECKUX PEAKIIUIX
26 (TorutuBo (yroib ¥ MeTaH). 3arpsi3HEHHE BO3yXa, CIOCOOBI ero mpeaoTBpanieHus. Y cuwienue |1
MapHUKOBOTO A deKTa, pa3pyluieHre 030HOBOTO CIIOS .
Tema 4. Bogopoa. CoctaB KMCJIOT M coJiedd (5 1)
27 |Bomopoa — 3JIEMEHT U MPOCTOE BEIIECTBO 1
28 |HaxoxneHue B npupoje, GU3nvecKue 1 XUMHUYECKUE CBOIMCTBA (Ha IpuMepe B3aumoeicTeus |1
C HEMETaJLIa MU M OKCHJIAMH METAJIOB
29 |[IpumeHeHue, ciocoObI MOTYYCHHUS BOJOPO/IA. 1
[IpakTuueckas padorta Ne 4. [TosnyueHue u cobupanue BOAOPOa, U3YUEHHE €ro CBOMCTB
30 |CocTaB KUCIOT | coyeit 2
31
Tema 5. KosinyecTBeHHbIe OTHOLIEHUSI B XUMMH (4 1)
32 |KosmuectBo BemniecTBa. Moiib. Monsipaast Macca 1
33 [3akoH ABoranapo. MoJsipHBI 00bEM Ta308B . 1
34 [Pacyérhl MO XMMUYECKUM YPaBHEHUSM. 2
35
Tema 6. Boga. PactBopsl. Ilonsitue 00 ocHoBanusx (5 9)
36 |@usnyeckue CBOWCTBA BOABI. AHAIN3 U CHHTE3 — METO/Ibl H3YUYEHUS COCTaBa BOJIBI. 1
37 | XuMmudeckue CBOMCTBA BOJBI (PEaKIMU C METAJUIAMHU, OKCHIAMH METAJUIOB M HEMETAJJIOB 1
38 |CoctaB ocHoBanwmii. [lonsiTHe 00 MHIMKAaTOpax 1

[{udposas madopatopust RELEON




[{udposoii pH. mratus ¢
3KUMOM; MSITh XUMHUYECKHUX
CTaKaHOB (25 MJ1); IPOMBIBATIKA

39 |Boga kak pactBoputeinb. PactBopel. PactBopuMocTh BemecTB B Boze. [Ipaktuyeckas pabora: |1 npuOOp U1 OMBITOB C
No 5. [IpurotoBiieHuE pacTBOPOB € ONPEACIEHHON MacCCOBOM 10J1€i paCTBOPEHHOTO BEILIECTBRA. PIEKTPUYECKUM TOKOM;
MCTOYHUK IIOCTOSIHHOTO TOKA:
NpoOUPKH — 2 IIT.
[IPOHYMEpPOBaHHBIE; TyUHHKa,
CIIMPTOBKA,
40 |Poxib pacTBOPOB B IMPHUPOJIE U B )KU3HM YeloBeka. KpyroBopot Bobl B pupoze. 3arpsizuenue |1
npUpoHbIX BOJA. OXpaHa M OYMCTKA MPUPOIHBIX BOJ.
Tema 7. OcHOBHBIE KJIACChl HEOPraHu4yeckKux coequnuenuii (11 )+ 1y
41 |[Knaccudukaiysi HeOPraHUYECKUX COCTUHECHUH. 1
42 |OkcuIbl: cOCTaB, Kiaccudukaiys (OCHOBHbIEC, KHCIOTHBIC, aM(oTepHbIe, Heconeoopasyroiue), |2
HOMEHKJIaTypa (MeXIyHapoHast U TpuBUaibHas). [looydeHne u XuMu4YecKre CBOMCTBa
43 |[KHCIIOTHBIX, OCHOBHBIX M aM()DOTEPHBIX OKCHIOB.
44 |OcHOBaHUSA: COCTaB, KJIacCH(PUKAINS, HOMEHKIATypa (MeXIyHapOIHAs H TPUBHAIbHAA), 2
- |busnyeckue U XUMUYECKHE CBONCTBA, CIIOCOOBI MOIYYEeHUS Ludposas madopatopust RELEON
45 [udposoii pH. mratus ¢
3KUMOM; TISITh XUMUYECKUX
CTaKaHOB (25 MJ1); TPOMBIBAJIKA
46 |Kucnotsl: cocTaB, Kinaccu(pUKalMsl, HOMEHKIATypa, Gru3nueckue 1 XMuMUYECKHUe CBOMCTBA, 2
CIOCOOBI MOTYYEHUS.
47 |Psix akTHBHOCTH METAILIOB
48 |Conum (cpemHue): HOMEHKIIATypa, CIOCOOBI TIOyUeHUsI, B3aUMOJICHCTBHE COJICH ¢ MeTaiaMu, |2
KHCJIOTaMH, I1EJI0YaMHU U COJIIMU
49
50 [T'eHermueckas CBsi3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COSTUHEHUN 1
51 [[IpakTHueckas pabora: 1
Ne 6. Perienne skcriepMMeHTaIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPIaHUYECKUX [udposas madoparopust RELEON
COCIMHEHUI [{udposoii pH.
52 KontpospHas pabota Ne 2 1
Tema 8. Ilepuoanueckuii 3aK0H M NEPHOAMYECKAS CHCTEMa XHMHYECKHX 3JIeMeHTOB /I,
. Mennene eBa. Ctpoenne atoma (7 4)
53 [[lepBble MOMBITKY KIaCCH(DUKAIIMHA XUMHUSCKHUX JIEMEHTOB. [IOHITHE O rpymIax CXOJHBIX 1
HJIEMEHTOB (IIeJIOYHbIE U [IeI0YHO3EMENIbHbIE METAJLIb], FAJIOTeHbl, HHEPTHBIE Ta3bI) .
54  [DneMeHThl, KOTOpble 00pa3yioT aM(pOTEepHbIE OKCHJIbI U THIPOKCH/IBI 1
55 |[leproandveckuii 3aKOH U MEPUOANIECKAST CHCTEMA XUMHIECKHUX deMenToB 1. 1. 1

MeHpaeaeeBa. Hepno,um, T'pyHIibl, HOATPYIIIBI. DU3NYeCKU CMBICIT MOPAAKOBOI'0O HOMEpPA

HIIEMEHTa, HOME POB IEPUO/A U IPYMIIHI.




56

Crpoenue atoMoB. CoctaB aTOMHBIX siziep. M3oTonsl

57

OnekTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHYECKUX PJIEMEHTOB
nepuoanyeckoit cucremsl 1. 1. MenneneeBa

58

XapakTepuCTUKAa XUMHYECKOTO 3JIEMEHTA M0 €ro MOJI0KEHUI0 B iepuoandeckon cucreme . U.
MeneneeBa

59

3HaYeHHE TIEPUOJUYECKOrO 3aKOHA
U ICPUOANYECKOM CUCTEMbl XUMUYECKHX 3JIEMEHTOB JUIsl pa3BUTHs HayKu U npaktuku. 1. W.
MeHieneeB — y4€HbIN, NIEAaror U rpakIaHyH.

Tema 9. Xumnueckasi CBf3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakunu (8 4)

60

3HeKTpOOTpI/II_[aTeJIbHOCTB aTOMOB XMMHYCCKHX 3JICMCHTOB

61

MonHas xumMuueckas CBI3hb

[{udposas nabopatopus
RELEON

L poBoii JaTYNK TeMIepaTypbl
IUIATUHOBBIN; JaTYNK
TEMIEPATYPbl TEPMONAPHBIH

62

KOB&J’ICHTH&H-HOJ’IH}’)H&H CBA3b

Ludposas madoparopuss RELEON

63

KopanenTHas- HCIIOJIsIpHAasA CBA3b

64
65

CTeneHb OKHCIICHUS

66

67

OxucnuTensHo BocctaHOBUTENbHBIE peakuuu (OBP). Ilpoueccs! okucnenus u
BOCCTaHOBICHU. OKUCINTENIN U BOCCTAHOBUTEIH.

Ypok- urpa «CBost urpa»




KanennapHo-temaTudeckoe mjiaHMpoOBaHue MO XMMUHU 9 Kiace

2 yaca 68 gyacoB

Ne  Tema paznena u ypoka /laTa
Kon [nmposen |Mcnonvzoeanue obopyoosanusn
-BO 4. |CHHS «Touka pocma
IloBTOpEeHuUe M yrirydJjeHue 3HAHNI OCHOBHBIX pa3aesoB Kypca 8 kiaacca (5u) +1 4
1 [lepuoanueckuii 3akoH. [lepuonnueckas cucrema xumuieckux 3neMenToB J1. M. Menneneesa. |1
CtpoeHue aToMOB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPUOAOB, 1
KaJIUsl, KaJIbLIMs U UX COCIMHEHUIN B COOTBETCTBHUH C IIOJIOKEHUEM DJIEMEHTOB B
[EPUOAMUECKON CUCTEME U CTPOEHHEM HX aTOMOB
3 Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYECKUX BEILECTB (MEXIyHapOoaHas U 1
TpUBUAJIbHAS)
4 [ XuMuueckue CBOHCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKHX 1
COEIMHEHM, UX T€HETUYECKasl CBA3b HEOPraHUYECKUX BELIECTB
9) CrpoeHue BemecTBa: BUbl XUMUYECKOHN CBSA3H. THIBI KPUCTAIUIMUECKUX PELIETOK, 1 L{udposas maboparopust
3aBHCHUMOCTh CBOWMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKY . RELEON
L poBoii JaTYNK TeMIepaTypbl
[1JIATUHOBBIN
6  |KonrponbHas paboraNel 1
Tema 1. OcHOBHBIE 3AKOHO MEPHOCTH XUMHYECKHUX peakuuii (4 1)
7 Krnaccudukanys XUMHYECKUX pEeaKIMi [0 pa3IMYHbIM PU3HAKAM. 1
8 [loHATHE O CKOPOCTH XMMHUYECKOH peakunu. [IoHATHE O TOMOT€HHBIX U T€TEPOreHHBIX 1 udposas naboparopus
PeaKIHsIX . RELEON
[udpoBoii gaTunk TemnepaTypsl
[1JIATUHOBBIN
9 [loHsATHE 0 XUMUYECKOM paBHOBECUH. DaKTOPHI, BIUSAIOIIUE HA CKOPOCTh XUMHUYECKOU 1 udposas naboparopus
PEaKINK U MOJ0KEHUE XUMHUYECKOTO PAaBHOBECHUS . RELEON
[udpoBoii gaTunk TemnepaTypsl
[JIATUHOBBIN
10 |MexaHN3M OKHCIUTETHLHOBOCCTAHOBUTEIBHBIX PEAKINi (JIIEKTPOHHBIHN OanaHc 1
OKHUCJIUTEIbHOBOCCTAHOBUTEh HOM PEAKIIMH).
Tema 2. DiekTpojuTHYecKas Aucconnanys. XuMHYecKHe peakiuu B pacTopax (8 u)
11 Teopust 271eKTPOTUTHYECKOH AUCCOIMAIINH. DIEKTPOIUTHI B HEDIEKTPOIUTHI. KaTnoHbI, 2
12 |anronBl. MeXaHU3M JUCCOIHM allMi BEMECTB C PA3INYHBIMKI BUIAMH XUMUUYECKOMN CBSI3H. [{udposas madopatopust RELEON

CTerneHb JUCCOLMalN. CuibHBIC U Ca0bIe OJICKTPOJIUTHI

[{ucdpoBoii gaTuuk




PIEKTPONPOBOJHOCTH

13 |Peakuuu noHHOro oOMeHa, yCiIOBUS UX NPOTeKaHus. IOHHBIE ypaBHEHUS pEaKIIHii.
14 [{udposas nadopatopust RELEON
[{udposoit gaTunk
RJIEKTPOIPOBOIHOCTH
15 |[Xumuyeckue cBOKWCTBA KHUCJIOT, OCHOBA HUI M COJIEH B CBETE MPEACTABICHUI 00
16 PpIeKTpOJIMTHYECKON AUCCOLUAITIH
17 [lloHsiTe O TUAPOIU3E COJICH.
18 [[IpakTnyeckas padora Ne 1 Pemenne skcriepuMeHTAIBHBIX 33124 110 TEME
Ludposas nadopatopust RELEON
[{udposoit gaTunk
RJIEKTPOIPOBOIHOCTH
Tema 3. O0mas xapakTepuctuka xumMuueckux 31eMeHToB VIIA-rpynnel. I'anorens! (4 u)
19 |O06mias xapakTepucTrka rajoreHoB . OCOOEHHOCTH CTPOCHHUS aTOMOB THX 3JICMEHTOB,
XapaKTepHbIe ISl HUX cTeleHn okuciaeHus. CTpoeHue u pusnyeckre cBOMCTBa MPOCTHIX
BELIECTB — raJIOT€HOB
20 |[Xumuueckue CBOICTBA Ha MpUMEpE XJIopa (B3aUMOCHCTBHE C METaJlJIaMU, HEMETaJUIaMHU,
enoyamu). XinopoBojopol. CossiHas KUCI0Ta, XUMUYECKHE CBOUCTBA, OJyUYEHHUE,
[IPUMEHEHHUE.
21 |®usmonormyeckoe IeHCcTBUE XJI0pa U XJIOPOBOIOPO/a Ha OpraHu3M 4ejoBeka. Baxueiimue
XJIOPUABI U UX HAXOXKICHHUE B IPUPOJE . Ludposas madoparopusi RELEON
22  [[Ipaktuyeckas pabora:
Ne 2. TlonmyueHue consiHOW KHCIIOThI, H3YUeHHE €€ CBOMCTB udposas madoparopusi RELEON
Tema 4. O6mas xapakTepucTHKa XMMHYeCKHX dj1eMeH- TOB VIA-TPYIIIBI. Cepa u eé
coeguHeHus (5 4)
23  |OOmas xapakTepucTrka 31eMeHTOB VIArpynmbel. OCOOEHHOCTH CTPOSHHS aTOMOB ITHX
DIIEMEHTOB, XapAKTEPHBIE UIsl HUX CTENIEHU OKUCIICHUS
24
CtpoeHue U GpU3HUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOa U cepbl. AJUIOTPOIHbIE
Moau(UKAIIIU KUCTOPOa U cephl. XUMHUECKUE CBOMCTBA cepbl. CepoBOAOPOI, CTPOCHHUE,
¢duznyeckue 1 XuMuueckre cBoiictBa. OKCHUIbI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB
25 |Cepnas kucioTa, GU3NIECKHe
1 XUMHYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTENS Kilacca KMCIIOT U creruduyeckue), [{udposas nadopatopust RELEON
[IPUMEHEHUE [udposoii gatunk
PIIEKTPOIPOBOIHOCTH
26 |XuMmHuecKHe peakiluu, JeKAI[He B OCHOBE MPOMBIIIIEHHOTO CII0co0a MOTy4eHHs CepHON
KH1CI0Thl. COJIM CEpHOM KHMCIIOTHI.
27 |HaxoxneHue Cephl U €€ COEAMHEHHI

B [IpHpoie. XUMHYECKOE 3arps3HEHHE OKPY KAIOLIeH cpe/ibl COSMHEHHUSIMH Cepbl (KUCIOTHBIE

HOXKH, 3aIrpA3HCHUC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 MpeaOTBPAILICHHUA




Tema 5. O0masi xapakTepUCTHKA XMMHYECKHX 3J1eMeHTOB VA-rpynnbl. A3ot, ¢pocdop n
ux coennueHusn (7 v)

28 |OOmias xapakTepucTUKa 31eMeHTOB VArpyIbl. OCOOCHHOCTH CTPOSHHUS aTOMOB THX 1
HIIEMEHTOB, XapaKTEPHbIE JUIsl HUX CTETIEHU OKUCIICHUS
29  |A30T, pacnpocTpaHeHHUe B PUpo/ie, GU3NUSCKHIE U XUMUYECKHe CBoicTBa. Kpyrosopor azota |1
B IPUPOJIE
30 |AmMuak, ero pU3MYECKHE U XUMHUYECKHE CBOMCTBA, TONyueHue 1 npumMeHerue. Conu 1
aMMOHUS, UX (pU3NUeCKHe U XMMUYECKHE CBOMCTBA, TPUMEHEHUE.
[Tpaktuyeckas padora Ne 3. [logydyeHne aMMuaka, H3y4eHHE ero CBOMCTB.
31 |A3oTHas KucioTa, €€ PU3NIeCKrue 1 XUMHUECKHE CBOMCTBA (00IIMe KaK MpecTaBuTeNs Kiaccall
KUCIIOT U cnennduyeckue). Vicronap3oBaHne HUTPATOB U COJICH aMMOHUS B KQ4eCTBE Ludposas nadopatopust RELEON
MUHEPAJIBHBIX yI00pEHUI [{udposoit gaTunk
DIICKTPOIPOBOTHOCTH
32  [Xummueckoe 3arpsi3HEHHE OKPYKAIOLIeH Cpe/bl COSAMHEHUSIME a30Ta (KUCIIOTHBIC JOXKIH, 1
3arps3HEHUE BO3/Y X4, IOYBBI M BOTOEMOB
33 |[@ocdop, amnorpornHbie Moaudukamu Gochopa, husndeckne 1 XMMUYISCKUE CBOWCTBA 1
34 |Oxcun dhochopa(V) u hochoprast kucmora, GU3HIESCKHE U XUMUIESCKHE CBOMCTBA, moy4eHue. (1
Vcnonb3oBanue (pocdaToB B KAUECTBE MUHEPAIBbHBIX YAOOpeHUH. 3arpsa3HeHne MPUPOIHbBIX
Bo0EMOB (ocharamu
Tema 6. O0mas xapakTepUCTHKA XMMHYECKHX 3J1eMeHTOB IVA- rpynnsl. Yriaepoa u
KPEeMHUIl U MX COeINHEeHN s
(8 )+ 1
35 |Yriepon 1
36  |Okcuabl yraeposa, ux Gpusnueckue U XMuMHU4eCKHe CBOMCTBA. 2
37
38  |YrompHas kucioTa u e€ coiu, MX PU3MYECKUEe U XUMHUYECKHE CBOICTBA, MOJTy4YEeHHE U 1
[PUMEHEHHE.
39 [[lepBoHa4asabHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCMHEHHSIX YIiepoa: 1
0c00EHHOCTH cocTaBa M cTpoeHUs. [IoHATHE 0 OMOTOrMUYECKH BayKHBIX BELIECTBAX: JKUPAX,
Oenkax,
40  [Kpemuuid, ero hu3nyecKre U XUMHUECKUE CBOIMCTBA, MOIYYECHUE U IPUMEHECHHUE. 1
41  [[Ipaktuueckas pabora Ne 4 [Tonyuenue yriekucioro raza. KauectBeHHas peakuus Ha 1
KapOOHAT-NOH [{udposas madoparopuss RELEON
[{udpoBoii gaTunk
PIIEKTPOIIPOBOTHOCTH
42 [[Ipaktuyeckas pabata Ne 5 Pemenue skcriepuMeHTaNbHbIX 33134 110 TeMe «Hemeranab. 1
[{udposas nadopatopust RELEON
L{ndposoit gaTank
PIIEKTPOIIPOBOIHOCTH
43 [KontposbHas pabota 1

Tema 7. O01ue CBOMCTBA META1J10B




(49)

44 1
OO01mas xapaKTepUCTUKa XUMUIECKHIX JIEMEHTOB — METaJUIOB HAa OCHOBAHHUH UX TOJIOKEHUS B
[MepUOINIECKON cucTeMe Xumudeckux 3yeMeHToB M1 . M . MenaeneeBa u CTpoeHHsl aTOMOB
45  (Crpoenue MeTayuioB. MeTayuimuecKast CBsI3b U METAJNIMYECKask KPUCTALUTUIECKas peHIéTKa. 1
DNEKTPOXUMHUYECKHUN Psiji HAPSHKEHUH METaJIJIOB
46 | Dusnveckre U XMMHUYECKUE CBOMCTBA METAJLIOB . 1
47 |O06mue criocoObl mosryueHus: MeTaiyioB. [IoHsATHE 0 KOPPO3UH METAJUIOB M OCHOBHBIE CIIOCOOHI |1
3aIuThl OT Koppo3uu. CrutaBsl (CTalb, YyTryH, JIOPATIOMUHUMA, OpOH3a), UX IPUMEHEHHUE B
OBITY Y TPOMBINIIICHHOCTH
Tema 8. Baxkneiinue MeTa/uibl M UX coeiMHeHud (16 u)+ 2
48  |[lenmounbie MeTauibl. [1o10kKeHHE B MEPUOIUICCKON CUCTEME XUMUYecKuX AteMenTos J[. M. |1
MeneneeBa, cTpoeHue aroMoB. HaxoxieHne B Ipupoie .
49  |dusmnyeckre U XMMUYECKHE CBOMCTBA (Ha MpUMeEpe HATPHsI U Kalus 2
50
51  |OKcubl ¥ THAPOKCUABI HATPUS U KAJIUs 1
52 [[IpuMeHEeHHE IENOYHBIX METAUIOB U MX COSAMHEHUH. 1
53  |llemouHo3eMenbHBIC METAILIIBI MATHUH U KaJIbIUH, CTpOcHHE aTOMOB. [1oJ10%Ke HuE B 1
[EPUOJNYECKON cucTeMe XumMmuie ckux aneMeHToB /1. M. Menzaeneesa.
HaxoxneHnue B npupojie
54  |Dusnueckue U XUMUYECKUE CBOMCTBA KallbIUs U MarHus 2
55
56 |BaxHeWme COeAMHEHUS KAJIbIUs (OKCH]I, THAPOKCH]I, COJIH). 1
57 [KecTkocTh BOIBI U CIIOCOOBI ee ycTpaneHus. [Ipaktrueckas padota Ne 6. XKéctkocth Boasl 1 |1
METO/IbI €€ YCTPAHEHUSI
58  |AmOMHHH. 1
59  |Ou3mueckue U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCH/IA 2
60
61 DKeneso. 1 [{udposast maboparopust
RELEON
[{udpoBoit 1aTUMK JaBICHUS
62 |Dusnyueckne U XUMHYECKUE CBOMCTBA XKelle3a 1
63 1
Oxcupl, ruapokcuibl U conu xxenesa(ll) u xenesa(Ill) .
64 [Ipaxtuueckas pabora Ne 7. Pemenue sKCiepruMEHTANBHBIX 33/1a4 10 TeMe «MeTaibD . 1 [udposast maboparopust
RELEON
[{udpoBoii JaTyuK JaBiIeHUs
65 |KoHTpospHas pabora Ne3 1

Tema 9. BeurecTBa 1 MaTepHaJibl B :KU3HH YesoBeka (3 u)




66

HOBBIC MaTepI/IaJII:I 1 TCXHOJIOTHUHA. BeH_[eCTBa n MaTepI/IaJIbI B HOBCG,Z[HGBHOﬁ JKNU3HU YCJIIOBCKA.
XHUMUS U 370POBbE.
be3onacHoe MCIOIb30BAHKE BEIIECTB U XMMUYECKHUX PEaKIfil B OBITY.

67
[TpupogHBIE HCTOYHUKH YTIIEBOJOPOAOB (Yroib, IPUPOAHBIH ra3, He(Th), MPOILYKTHI HX
nepepabOTKU, MX POJIb B OBITY M IPOMBIIIEHHOCTH

68  |OCHOBBI 3KOJOTHYECKON IPAMOTHOCTU. XUMHYECKOE 3arpsA3HEHHE OKPYIKALO IIEH CPejIbl

(npenenpHO momycTUMasi KoHueHTpanus Bemects — [1JIK).
PoJib XUMIUH B PEIICHUH YKOJIOTHUECKUX MPOOIEM




JlaGopatopusbie padotsl 8 kaace [Ipaktuueckas padora Ne 1. «3yueHue cTpoeHus IaMeH»
Teopernyeckas yacTb: ['opeHre — CIOKHBINA MPOLIECC, COMPOBOKIAIOIINICS BbIICTICHUEM YHEPTUH, KaK MPaBUIIO, B

BHUJIC TETIA M CBeTa. PaszmiuaroT roMoreHHOe TopeHue (Harmpumep, Mpu paboTe ra30BOoi TOPEJIKH), M TETEPOTeHHOE TOPeHNE (HapuMep, TOPEHUE CIIupTa
U CYyXOr0 ropro4ero). B paccMOTpeHHBIX MpUMeEpax miaMsi UMEET CXOJHOE CTpoeHue. B HEM MOKHO BBIICTUTH TPU YaCTH.

BHyTpenHuii KoHyc TEMHOTO I1BeTa (B CiIydae Tra30BOM rOpesIKM CHHETO 1[BeTa) ¢ HUu3Kou Temneparypoid ~ 300—500 °C. 3nech MpoOUCXOUT HCITapeHue
U Pa3JIoKEHHUE TOPIOYETO BELLECTBA.

Cpennuii BOCCTAaHOBUTEIBHBIM KOHYC COCTOUT U3 CMECH BO3/yXa U TOPSIIETo ra3a. 3/1ech Moj BIusHuEM OoJiee BbIcoKoi Temmeparyps (1500—1800
°C) NpOoAYKThI UCTIAPEHUS U PA3TI0KEHUS TOPIOYHMX BEILIECTB aKTUBHO PEArupyroT ¢ KuciaopoaoM. Eciu yacte yriaepoa octaércst cCBOOOAHOM, TO €ro
MebyUaillife YacTUIIbl PacKaJSIOTCA U MPUIAIOT TUIAMEHU SIPKOe CBEYeHHE. JTa 4acThb MlaMeHu 6orata yrapHeiM razoM CO — CHIIBHBIM
BOCCTaHOBHUTEJIEM, TTOITOMY €€ Ha3bIBAIOT BOCCTAHOBUTENLHOW. Touka Hanboiee BEICOKON TeMIIepaTyphl HAXOIUTCS Ha OCTPUE BOCCTAHOBUTEILHOTO
KOHYycCa.

BHenHmit OKMCIUTENBbHBIN KOHYC 00pa3yeT HEBUAMMYIO 000JI0YKY, OKPYIKAIOIITYIO Junams. 32{605 MO/ BIIMSTHUEM 3HAYUTEIIBHOTO TMPUTOKA M OPO% posyyxa
MIPOUCXOJIUT IOJIHOE OKUCIIeHue roprouero Beuectsa 10 CO u H O (npu ropeHun cyxoro roproyero Ha OCHOBE ypOTpPOIIMHA
KKe

obpasyercst N2). [Ipu atom octaérest H30BITOK
KHCIIOPO/Ia, KOTOPBIiA IPH BEICOKOM TeMITepaTrype 00Ja1aeT BEICOKOM OKHCITUTEILHOM

AKTUBHOCTBIO, TIOOTOMY BHCIIHAA YaCTh IJIAaMCHU HA3bIBACTCA OKHUCITUTCIILHOM. I/ICHOJ'IB?;y;[ noaayB BO3AyXa, MOKHO YBCIIMYUTL TCMIICPATYPY IJIIAMCHHU.

HDaKTI/ILIeCKaﬂ 4acCThb: HGJ'IB OIIbITA: U3YYUTHb CTPOCHUC IINIAMCHU, OIIPCACIINTL TCMIICPATYPY B PA3HBIX €0 30HAX IMPU UCIIOJIb30BAHUHU PA3JIMYHBIX
HCTOYHHKOB TCILJIA .

Ilepeuens oamuuxos yughposou 1abopamopuuy: NaTINK TEMIIEPATYPbl TEPMOTIAPHBIN. /JonoinumensHoe 060py0osanue: TATUB C 3A)KUMOM; JIepKaTelb
U1 IPOOUPOK; CIIUPTOBKA . Mamepuanvl u peakmugul: CIUPT STUIIOBBIA; CyX0e roproyee; cBeya.

Texnuxa 6esonacnocmu.
1. . Pa0ota cBsi3aHa C OTKPBITHIM IJITAaMEHEM — O€pEruTech 0XkKOora.

2. . TepMonapa MMOCJIC U3BJICYCHUA U3 IJIAMCHU OCTBIBACT HEC Cpa3y — 6epeFI/ITeCB oxora. 3.B CIIMPTOBKE COACPIKUTCA roprodast ) KUAKOCTb.

Hucmpyrkyus k 6binoanenuro:

1 .IloaxiounTe BEICOKOTEMIEPATYPHBIH JaTUUK (TepMONapy) K perucTpaTtopy JaHHbBIX (KOMIBIOTEPY). 3aKpenuTe TaTUYMK B IITATHBE TaK, YTOOBI €ro
KOHYMK Kacayucs (GUTUIIS CIUPTOBKHY .

2 . 3axrute cniupToBKy. Korma moka3zanus cTaOUIU3UPYIOTCA, 3alUIINTE 3HAYCHUE TeMITepaTyphbl Ha cxeme miamenu (puc. 1). 3.Ilepemernaiite gaTuyuk
TEMITepaTyphl B CICAYIONIYIO TOUKY TUTAMEHH B COOTBETCTBHH CO cxeMoi. /[yt aToro ocnabmsiite MydTy U iepememnante e€ (BMecTe ¢ JIanKkon u
JaTYNKOM) B HykHOe MecTo. Korja mokazaHusi cTaOMIM3UpyIOTCSs, CHOBA 3aHOCHTE 3HAUEHUE TEMIIePaTypbl B COOTBETCTBYIOIIEH TOYKE HA CXEMY .



4 . Tak u3MepbTe TEMIEpaTypy BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cxeme . 5 . [loBTopuTe 1eiCTBUS CO CBEUOM U CyXHUM FOPIOYUM.

6.06parute BHuManue! [1py n3yueHnn CTPOCHNUS TNIAMEHH CYXOT0 TOpIoYero ucnoib3yercs 1/4 yacte Tabnerku. Kycodek roprouero nomemaroT Ha
KEpaMHUYECKYIO TUIUTKY.

Puc. 1. Touku u3mepeHus Temreparypsl miaMeHu 7 . BHecuTe B rutaMsi CHUPTOBKH Ha IMOJIMUHYTHI TPoOUpPKyY. M3BiekuTe MpoOUpKy U3 IUIaMEHH U
paccMOTpPUTE €€ IIOBEPXHOCTD.

8 . [ToBTopute ombIT co cBeuoid. Kakoro nBera obpazosaics Hanét? YTo 310 3a BeniectBo? Pe3ynbTaTsl H3MEpeHU/Ha0II0IeHHH

WcTouHuk Temneparypa B cpeliHei Uto 0OpazoBayioch Ha
No [TCTLIOTHI Temmeparypa oko10 GUTUIIS [yacty taMeHn Temrepatypa B BepXHEH  |opepxHOCTH MPOGUPKH
B (Kycouka roprouero) 4acTU IUIAMEHU
CnupToBKa
Cseua
3
Cyxoe roprouee
Bvi6oowi:

B BbIBO/IaX yKa3aTh, KAKOW UCTOUHUK TEIUIOTHI MPEINOYTUTENHHO UCTIOIH30BaTh B XUMUYECKOW J1a00paTOpUu U MOYEMY .
Koumponvnvie onpocwi:

1 . Kakoiif UCTOYHUK TIJITaMeHHU ObLT ucnosib3oBaH? 2 . Kakas yacTh miiaMeHu camasi ropsiaasi?

3 . Jlo xakoit MaKCUMaJbHON TeMIepaTyphl yaAaéTcs mporpeTs Tepmonapy? 4 . Uto ropsiuee — HEHTp MIIaMEHH WK Kpas?

1. .Iloyemy cnupTOBKA FOPUT MOYTH OECLIBETHBIM INIAMEHEM, a CBE€Ya — CBETAUIMM? MO>KHO JIM HCIIOJIb30BaTh CBEYM B JaOOPATOPUU BMECTO
CIIUPTOBOK?

2. . Kakue nponyKkTbl ropeHusi OIMHAKOBBI Y CIUPTOBKHU U cBeun? 7 . 3aganue nis noarotosku k I'NA, BIIP

[Ipu HarpeBaHuM TBEPABIX BELIECTB B MPOOUPKE HEOOXOAUMO: 1.B34Th MPOOUPKY B PYKU U HArpeBaTh TY YaCTh, IJI€ JIEKUT BEILIECTBO; 2.3aKPENUTh
NpoOUPKY B IITATHUBE U HArPEBATh Ty YaCTb, 7€ JIEXKUT BEIIECTBO;



3.B3Th POOUPKY B PYKH, IPOTPETh BCIO MPOOUPKY, a 3aTEM TY YaCTh, I/I€ JIGKHT BEIIECTBO; 4.3aKpENUTh IPOOUPKY B LITATUBE,
MPOTPETH BCIO MPOOUPKY, a 3aTeM Ty YacTh, TJe JIEKUT BeuiecTBO . ([IpaBuiibHbBIN OTBET: 4 .)

1  3apmanwme nns pa3BuTHs GYyHKIIHOHATHHOW TPAMOTHOCTH

B xnure Maiikna @apanes «Victopus cBedrn» aBTOP ONUCHIBAET OIBIT, KOTOPHIM OH JIEMOHCTPUPOBAJI HA CBOUX JIEKIUAX. B
IUTaMsl CBEYM OH IMOMEILA U30THYTYI0 CTEKIITHHYI0 TpyOKy. OJJMH KOHell TpyOKH OIyCKascs HelalneKo OT (PUTUIIS, BTOPOH
BBIBOJIUJICSI HA HECKOJIBKO CAHTUMETPOB OT IUIaMEHU. Yepe3 HEKOTOpOoe BpeMs K KOHIly TPYOKH ITOAHOCUIIM FOPSILYIO JTyUHHY.
[TosiBisnoCh Mitamsi, KOTOPOE CYIECTBOBAJIO OTAEIBHO OT IIaMeHH cBeuH. Kak MOXKHO 0OBSICHUTH 3TO siBJIeHHE?

OtBert: B 370l yacTu ruraMmeHu MpoucxoauT ucnapenue napaduna. [lapsr mapaduna Ha Bo3ayxe, MpU NOHKUTAHNH, 3aTOPAOTCS.

Puc. 2. OOeIT ¢ 1IU1aMeHeM CBEYH

JleMoHCTpannoHHBIH 3KkciepuMeHT Ne 1. «Boloenenue u nozniouienue menna — npu3HaK Xumu4eckoil peaKuyuu

TeopeTruueckas 4acThb. Pa6ota MMPOBOAUTCH IIPU U3YUCHUUN TCMbI «HpI/ISHaKI/I XUMHNYCCKHX peaKHHﬁ». Brigenenne u

IIOTJIOLEHHUE TEIJIOTHI, U3MEHEHNE OKPACKHU PaCTBOPOB MJIM BEIIECTB, BBIIEICHHUE ra3a sIBISI0TCS OCHOBHBIMM IIPU3HAKAMU XUMHUYECKUX PEAKIIHM.
Taxoke IMeeT CMBICIT TIOBTOPUTH paboTy MPH BBEICHUH OHATHUS «TETUIOBOM 3(hdekT peakunmy .

IIpakTHYecKas 4acThb. I_IGJ'IL pa6OTI>IZ MNpOACMOHCTPHUPOBATH BBIICJICHHUC W ITOITIOICHUEC TCILIA [P XUMHUYCCKUX PCAKIIUAX. CBs13aTh ITOKa3aHU JaTdyrKa
TEMIICPATYPHI C OCA3ATCIIbHBIMU OINYIICHUAMMU.

Ilepeuensy oamuuxos yughposoii 1abopamopuu: NATYNK TEMIIEPATYPbl TUIATHHOBBIM.

JlonoanumenvHoe obopyoosanue: Ba XUMHUYECKUX cTakaHa (50 mit), MpoMbIBaJKa C IUCTUIIMPOBAHHOMN BOJIOM, CTaKaH JJIS CJIMBA OTPAOOTAaHHBIX
pacTBOpPOB.

Mamepuanvi u peakmugsi: aAIOMUHNAEBAs POBOJIOKA WK Tpanyibl, 20%-Hbli pacTBop ruapokcuaa Hatpust NaOH, 10%-Hsl1ii pacTBOp yKCyCHOI
kucnotel CH3COOH, runpokap6onat marpust NaHCO3 .

Texnuka 6ezonacnocmu: 1 .Paborath B oukax. 2. Tpebyercs cobmoaeHne Mep 0e30MacHOCTH Mpu paboTe ¢ THAPOKCHIOM HATPUS M HarpeBaTeIbHbIMU
npudopamu.

Hucmpykyus x eoinonnenuro: 1.B xumudeckuit crakan Haneire pactBop menoun NaOH. M3mepete ero Temneparypy. [lomecture rpanynsl uiau
IIPOBOJIOKY JIFOMHHHUSI TaK, YTOOBI HaJl HUMHU OcTaBajcs ciioi kuakocT. Korna HauHéTCs peakuusi, 00paTUTe BHUMAHNUE NIKOJBbHUKOB Ha BBIJCIICHHE
rasa u yBejauueHue temneparypsl. JKenaTenbHo (eciau peakiys UAET HE CIAUIIKOM OypHO) MPONTH MO KJIACCY M JaTh UIKOJbHUKAM MOTPOraTh CTaKaH,
4TOOBI YOEUThCSA, UTO €r0 COAEPKUMOE pa3orpesiocb. OTMETbTE MaKCUMANIbHYIO TeMIEpaTypy pacTBopa. [lomydyeHHbIH pe3yabTaT 3aHECUTE B TAOIHILY .

2 .IlpomoiiTe maTdnk TemMIepaTypsl BojIoi. B cTakan HanelTe yKCyCHYIO KHCIOTY Ha 1 1/3 1o BeicoTe. M3mMephTe e€ TeMmepatypy.

Heb6onpmmmu mopuusMu HachllbTe THAPOKAPOOHAT HATPUS, TIOMEIINBAs TaTYMKOM TeMreparypbl. OOpaTuTe BHUMaHUE IKOJILHUKOB Ha BbIACIEHUE
rasa - Ipu3HaK XUMHUecKol peakuuu. IlocMoTpute, Kak n3menserca remneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATYpPy pacTBOpa.

[TomyueHHBIH pe3yJbTaT YYSHUKH 3aHOCAT B TaOnuIly. Pe3ynbTaTel n3MepeHuii /Ha0moieHui
Pearupyromniue BeniecTsa

HavanbHas Temneparypa MaxkcruMaiabHas/MUHUMAaJIbHAS Brienenue wim rnorjioneHue
pacTBOpa TeMIIepaTypa pacTBOpa TEIJIOTHI



PacTBop 11€5104M ¥ aTIOMUHUINA

PacTBOp yKCYyCHOM KUCIIOTHI U cOfa

Bwvi6o0owvi: YkazaTh npu3HAKH XUMHUECKUX PEAKIIHA.
Koumponvnvie onpocwi:
1. .IlpuBenute mpuMepsl peakiifii, MPOTEKAIOIIUX C BbIICICHUEM TEIJIOTHI.

2. . Jlns mosydyeHus: HeraméHoH U3BECTH MEJT MMPOKAIMBAIOT IMPU BBICOKOH Temneparype. K kakoMy THITY MOKHO OTHECTH 3Ty PEaKInio?
3.3ananue aia noaroroBku k ' MA, BIIP: Tonbko XxuMuueckue siBICHUS MIEPEUUCIICHBI B TPYyIIIIE:

1 .TI'openue cBeuw, BbINAZCHUE T0XKICBBIX Kaleib, KulleHHe Bojibl 2.Ckucanue si0J09HOro COKa, CKMCaHue MOJIOKA, paCTBOPEHUE Mela B YKCyce
3 .TasHue cHera, IIaBJI€HUE CBUHIIA, IPOTYXaHUE KypUHOTO sifa 4.00pazoBaHue TyMaHa, TOpeHUe OEHIalnbCKOM CBEYH, TOPEHUE IPUPOIHOTO ra3a

.ﬂeMOHCTpaHI/IOHHbIﬁ IKCIICPUMEHT Ne 2. «Pa3znoxcenue 600bt dJIEKmpu4eCKum moKom»

TeopeTruyeckas 4acThb. Hepez[ Ha4daJlOM pa6OTBI CJIIeayceT O6CY,Z[I/ITB CO HIKOJIbHUKAaMHM BOIIPOC: ITPOCTBIM HIIM CJIOKHBIM BCIICCTBOM ABJIACTCA BOIA.
ITocne BBIIBVMIKCHUS YHAIIMMUCA PA3JIMYHBIX THIIOTE3 YUUTCIIb ITPOCUT NPCIAJIOKHUTH BaApUAHTBI UX BKCHepI/IMCHTaJII)HOf/'I IIPOBCPKHU.

OOBIYHO JaHHBIHN OMBIT PEKOMEHIYIOT MPOBOJIUTE B pubope ["'opmaHa, yCTpOCTBO KOTOPOTO SBISIETCS JOCTATOUHO CIOKHBIM IS
BOCBMUKJIACCHHKOB. Y JOOHEE €ro MPOBOIUTH B IPUOOPE ISl OMBITOB C SJICKTPHYSCKUM TOKOM, UCIIOJB3Ys B KadecTBe dnekTponuta 10%-HbIi pacTBOp
THJIPOKCHUJIA HATPHUS U CTaJIbHbIE (JIy4YIlle HUKEIEBBIE) AIEKTPObl. Bo n30ekaHne BCICHUBAHUS PACTBOPA MPH IEMOHCTPAIMH K AJICKTPOJIUTY CIICIyET
n00aBUTH dTHIIOBBIN ciupT (Ha 4 00BEMaA pacTBopa ekTpoauTa 1 006éM 95%-HOTO pacTBOpa CrIUpTa) .

[Ipaktuueckas yactb. Llenb paboThl: chopMHUpPOBATH MPEACTABICHUS Y YUAIINXCS 00 aHAIU3€E CIIOKHBIX BEIIECTB U U3MEHEHUN MOJIEKYJT CIIOKHBIX
BEILIECTB B XOJ1€ XUMUUYECKUX PEAKIIUH.

Lonoanumenvroe obopyoosanue: IpUOOP JUIsl ONBITOB C AJIEKTPUUECKUM TOKOM; HCTOUHHUK ITOCTOSIHHOTO TOKA: MPOOUPKH - 2 IIT., IPOHYMEPOBAHHBIE;
JTYyYUHKA; CIUPTOBKA; MPOOKHU — 2 IIIT, MUHIIET .

Mamepuanvt u peaxmuswt: criupT 3TUNOBBIN, 10%-HBIH pacTBOP MICIOYH.
Texnuxa 6ezonacnocmu: Paborats B oukax. TpeOyroTcs crienraibHble Mepbl O€30MMaCHOCTH MPH paboTe C TUAPOKCUIOM HATPHUS .

Hnempyxyus k gvinoanenuro: 1.3amonHuTe MEKTPOIUTHUSCKYIO BaHHY U JIEMOHCTPAIlMOHHBIE TPOOUPKH PACTBOPOM IJIEKTPOJIUTA 3apaHee, 10 ypoKa.
2.IlponemoHCTpUpY#TE TPUOOP YUIAIUMCS, OOBSICHUTE €r0 YCTPONUCTBO M BKIFOUUTE MOCTOSTHHBINA AJICKTPUIECKUN TOK.

1. HaGnromaercs BbIeNIeHUE Ta30B Ha dIEKTpoaax mpubdopa. OOpaTuTe BHUMAaHHUE yUaAIIUXCS HA TO, YTO OJWH U3 Ta30B BbIIEISIETCS HHTEHCUBHEN
Y 3aHUMAET B JIBa pa3a 00ibIIni 00BEM 10 CPAaBHEHUIO CO BTOPBIM I'a30M.

2. Ob6cyaute HabII01aeMble TPU3HAKA XUMHUECKOHN peakliiy, CeTaiiTe MPearnoNokKeHHs 0 TOM, B KaKUX MPOOUPKax HAXOAATCS KUCIOPO U
BOJIOPOJI. DJIEKTPOJIM3 NPEKPATUTE, KOTAa B MpoOupkax Habepércs okosio 6 M1 BOJOpoJa U 3 MII KHCIOpoJa .

3. OOpartuTe BHUMaHHE Ha pa3inyHble 00BEMBI COOpaHHBIX ra3oB. [IpoOupKu IIIOTHO 3aKpoiiTe MPoOKaMHU MO/ CI0EM dJIeKTpoiuTa. Tieromen
JYYHHOH ONpeAenTe HaTMuKe KUCIOpo/ia B MPOOHPKe, ropsIiel JIydnHON MOJ0KIuTe BoAopoa. [lpeanoxuTe yuamummcs 3aHECTH pe3yIbTaThl



HabOmoeHuit B Tabnuily. Pesyiabprarel HabmroneHuit

Homep npobupku O0BEM Taza HasBanue raza
1

2

Bv1600b1: OTpa3uTh, 4TO MPOUCXOTUT C MOJICKYJIAMH CIIOKHBIX BEIIECTB B X0J1¢ XUMUYECKON pEaKkIny.

Konmponvnvie 6onpocwi: 1.M0XHO 1M 10 BHEUIHEMY BHUJY OTIMYUTH ra3 BOJOPOJ OT rasza kuciopona? 2 .Kakue yacTHUIbl COXPaHSIOTCS B XOJ€
IIPOTEKaHMs PEAKLIUU Pa3I0KeHUs BOJBL, a Kakue paspyuarorcs? 3 .Kak nqokas3ars, 4To B COCTaBE caxapa COAEPKaTCs aTOMBbI yriepona’?

4 Banmanue s noarotoBku Kk ['MA, BIIP. Tlpu coOupanuu ra3oB HCHOJB3YIOT NpHOOPHI, IpeacTaBieHHble Ha pucyHKe. C MOMOIIBIO, KaKUX U3
yKa3aHHbIX IPUOOPOB MOKHO cOOMpaTh Bogopo? OOOCHYHTE CBOM OTBET, UCXO U3 CBOMCTB JaHHOIO rasa.

Puc. 7. [IpuGops! st coOnpaHust ra3oB

JlemoHCTpanlMOHHBIN SKcTIepuMEHT Ne 3. «3aK0H COXpaHEHHS MacChl BEIIECTBY
Teoperuueckas yacte. [Ipy u3yueHnn 1aHHOM TEMBI 11e1€cO000pa3HO cO3aTh MPOOIEMHYIO CUTYAIIUIO, JUIS pa3pelieHus

KOTOPOM y4YaIiuecs BBIIBUTAIOT TUTIOTE3bI, TPEOYIOIIHNE SKCIIEPUMEHTAIBHON MPoBepKU. [Ipu 00Cy)k1eHnn MpeayioxKEHHBIX BAPUAHTOB ITPOBEPKHU
BBIIBUHYTBIX TUIIOTE€3 BOCBMHUKIIACCHUKH TIPEIaraloT pa3inyHble BAPUAHTHI KOHCTPYKIIUU MPUOOPOB, T.€. MPOSBISAIOT TBOPUYECKYIO aKTUBHOCTb, B XOJI€
KOTOPOU MPOUCXOAUT MEPEOCMBICIIEHUE TPUOOpPETAEMbIX 3HAHUH.

Ha ypoxke yuammuecs y3Hatot o padotax M. B. JlomonocoBa u A. JlaBya3be, HOCBSIIIEHHBIX OTKPBITUIO 3aKOHA COXPAHEHUSI MACChI BEIIECTB,
(bOopMyIHUPYIOT 3aKOH, TPUXOJAT K BHIBO/Y, UTO Macca BEIIECTB B XOJI€ PEaKIIMH JOJKHA OCTaBaThCsS MOCTOSIHHON. J|0OMBIIMCH TOHUMAaHUS JAaHHOTO
TE3HUCa, YUYUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHYecKas 4acThb. HeJ’IL pa6OTI>IZ SKCIICPUMCHTAJILHO JOKAa3aTh 3dKOH COXPAHCHUS MACChI BEHICCTB .

Jlononnumenvnoe obopyoosanue: BeCbl TEXHOXUMUYECKHE UITU SJIEKTPOHHBIE; CBeYa; K0y10a TIoCKog0HHas 250 MIT; JI0XKKa [Tl CKUTAHUSI BELLIECTB.
Mamepuanvt u peakmugul: cBeya.
Texuuxa 6e3onacrocmu: BBIIOTHATH TPeOOBaHUS TP PabOTE ¢ OTKPHITHIM TIIAMEHEM.

Hncempykyus x evinonnenuro: Ha pplaaXHBIX WM 3JIEKTPOHHBIX BECAaX yPaBHOBEIIMBAETCS CBEYA, A 3aTE€M YUUTEIb 3aKUraeT e€. YJanmecs: HabIo1aioT,
YTO B T€4eHHUE ~1 MUH paBHOBECHE BECOB HapyIlIaeTcs, Yalllka ¢ TOpAIIeld CBeUOil MoAHUMAeTCs BBEpX. YYaluMcs 3aJat0Tcs BOnpockl: «Kak M0oXxHO
00BsicHUTH HaOMoAaeMbIil GakT? Kak 3TOT (hakT cornacyercsi ¢ 3aKkOHOM COXpaHEHHUsl Macchl BenlecTB?» OOCyKAeHHe JaHHBIX BOIIPOCOB MPUBOIUT
yyaluxcs K MBICIH O TOM, YTO SKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIIEAYET H3MEHUTh KOHCTPYKIIMIO ITpUbopa.



VYauTenp 3apaHee 10JKEH NOArOTOBUTH KOJIOY TOCTATOYHO OOJBIIOT0 00bEMA € XOPOIIO MOIOTHAHHOH MPOOKOi, B KOTOPYIO BCTABJICHA JIOKEUKA.

B noxeuxe 3akperuisercs cBedya. Bech nmpubop B cOope 3apaHee ypaBHOBelIMBaeTcs Ha Becax (puc. 8) . Korga
y4aIrmecs MPUXOAAT K BBIBOY, YTO OIBIT CIEAYET MPOBOAUTH B 3aKPHITOM NMPHOOPE, YUUTENb JOCTAET BECHI ¢ KOJIOOH, 3aKUTAET CBEUY, 3aKPEIUIEHHYIO
B JIOXKEUKE, BHOCUT B KOJIOY U TUIOTHO 3aKpbIBACT. YYalluecs BUAST, YTO paBHOBECHE BECOB HE HAPYIIAETCS B XOJI€ BCET0 KCIEPUMEHTA .

Puc. 8. IIpubop A feMOHCTpalMK 3aKOHA COXPAHEHUS MAaCChl BELIECTB

BriBogstr:
B BBIBO/1ax HEOOXOIUMO OTPa3UTh TE3UC, YTO MACCA BEIIECTB MPU MPOTEKAHUU XUMUYECKON PEAKIIUU COXPAHSIETCS .

Konmponvnvie 6onpochwi:
3ananus Ui pa3BUTUS QYHKIMOHAIBLHON IPAMOTHOCTH
1. Ilpu ropenuu qpoB ocTaércs 3051a. Macca 305161 MEHbIIIE MAcChl B3STHIX ISl CKUTaHUS IpoB. Kak MOKHO OOBSACHUTH 3TOT (PaKT?

2. Jlns mpUroToBieHUs MSCHOTO OyJIbOHA MOBap B3sI Kycok Msica Maccoit 1 kr . [Tocne Bapku kycok Msaca ctai BecuTh 800 r . [Touemy macca
WU3MEHUIIACh?

JlemoHcTpannoHHbIN sKcriepuMeHT Ne 4. «Onpenienenne coctaBa BO3yxay

Teopernueckas yactb. [lepes npoBesieHnEM 3KCIIEPUMEHTA yYalIMMCsl HEOOX0IMMO O0BSICHUTh YCTPOICTBO MpUOOpa, YTO O3HAYAIOT JesieHus. Takxke
Heo0X0uMO yOeIuThCs, 4To MpoOKa Mprudopa repMeTHYHO 3aKkphIBaeT cocyl. IIpakTuyeckas yacte. Llenb paboThl: SKCIEpUMEHTAIBHO ONPEIEIIUTh
00BEMHYIO JIOJII0 KHCIOPOJia B BO3AYXE .

Hononnumenvnoe 06opyoosanue: IpuodOpP AJIsl ONpEeNICHHs COCTaBa BO3IyXa, ITATUB, CIIUPTOBKA, CTEKJISTHHAS TTAJIOYKA, JTyYMHA, CTAKaH C BOJOH.
Mamepuanvt u peakmugwl: KpacHbiit hochop.

Texnuka 6ezonachocmu: C 0CTOPOKHOCTBIO 00pAIaTHCs ¢ TOPALIM (Hochopom.

Hucmpykyus K 6bInoIHeHUIO:

1.KpucrannusaTop HanmoJIOBUHY 3aroTHUTe Bogoi. Ha moBepxHOCTh BoABI ToMecTuTe hapdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00parute BHUMaHUE Ha HEOOXOIMMOE YCIOBHE IKCIIEPUMEHTA — BIAXHBIN (ocdop HCcmonp30BaTh Helb3s! Dochopa JOMKHO OBITH B3ATO OOJIBIIIE,
4eM TpeOyeTCs TS CBSA3BIBAHHUS BCETO KUCIOPO/Ia, HAXOSIIETOCS B COCY/IE.

1. OTKpOI:ITG Hp06Ky HpI/I60pa N IOMCCTUTEC KOJIOKOJI B KPUCTAJIU3ATOP C BOJOM. HOpr3I/ITe KOJIOKOJI B BOAY HAaCTOJIbKO, YTOOBI YPOBCHBb BOJbI



COBITIAJIAJI C HIJKHUM JEJIEHUEM Koslokouta. [Ipu 3ToM HMKHUI Kpail KOJIOKOJa HE JOJDKEH TOXOAUTH 0 IHA KpucTaumsaropa . s atoro
KOJIOKOJI 3aKPENHTE B IITATUBE WJIM TOMECTUTE HA THO KPUCTAIUIM3ATOPA JBE CTEKIISTHHBIC MAJTIOYKH .

2. CuibHO pa3orpeB KOHEI] CTEKISTHHOM MaJIOYKH, OIyCTUTE €€ B KOJIOKOJI 1 ogoxrute ¢ocdop. Kak Tompko dhochop 3aroperncs, ObICTpo
M3BJICKHUTE MATOYKY U 3aKPOUTE KOJIOKOI MPoOKoii. KOIOKOI 3amonHsIeTCs TYCThIM O€JIBIM IBIMOM, COCTOSIIIIMM U3 YyacTr4ek (hochopHOTO
aHTUIPHUJIA.

3. Ilpu ropenun ocdopa 00bEM BO3ayxa BHYTPH KOJIOKOJIA BHAYAJIE OT HArPEBAHUSI HEMHOTO YBEJIMYMBACTCS, @ YPOBEHB BOJIbI B KOJIOKOJIE
noHmxkaercs . [Io Mmepe pacxomoBaHus KUCIOPOa IJ1aMs IOCTENeHHO racHeT. benblit docopHbiil aHruapu pactBopsiercs B Boze . Cocyn
OXJIAXKJIAETCA, Ta3 B KOJIOKOJIE IIOCTETIEHHO YMEHbINAeTcs B 00bEME . YPOBEHB BOJIBI B KOJIOKOJIE MOBBIIIACTCS . B KprcTanau3aTop goseire
BOJIbI B TAKOM 00beMe, UTOObI BHYTPH U CHAPYKHU KOJIOKOJIa YPOBHH ObUTM OJJUHAKOBBI U COBMAJIaIH CO BTOPBIM JEJICHUEM KOJIOKOJIA.

6 . OTkpoliTe TprUOOp U MPU MOMOIIHU TOPSIICH TyIHHBI YOSAUTECh B TOM, YTO OCTABIIUICS B KOJIOKOJIE T'a3 HE MOJIEPKUBACT TOpeHus. Pe3yapTaTsl
HaOJIFO JEHUI

Yucno nenenuii B mpudope,
3aIl0JIHEHHBIX T'a3aMu (Tociie Kakoii raz npopearuposan?
IIPOBEJICHUS PEAKIIUN)

Yucno nenenuii B mpulope, 3a0JHEHHBIX
BO3YXOM (10 IPOBEICHUS PEaKI1H)

BriBoabI:
B BBIBO/IaX yKa3aTh cojiepkaHue KUCIOpoa B Bo3ayxe (B %).

KonTponbusie Bompocsl: 1.Kakoii ra3 pacxomyercs npu cxxuranuu pocgopa B Bo3ayxe? 2.Kakoit 006EM kuciopoaa B Bozayxe? CKOIbKO 3TO
cocraBisieT B npornenTtax? 3.Ilouemy /i mpoBeieHUs SKCIiepuMeHTa 6epyT n30bITok hocopa?

4.Kaxoii ra3 ocrancs B KoJioKoJie rociie cropanus ¢ocdopa? 5.3aganus ans noaroroBku k A, BIIP Ykaxure, B Kakyto rpyniy BXOJST BEIIECTBA,
3arps3HSIONINE BO3IYX:

1. BOJSHOI Nap, yIIEKUCIBIN Ta3; 2.CEpPHUCTBIN ra3, OKCHJIBI a30Ta; 3.KUCIOPOJ, a30T; 4.reJIui, KUCIOPO/

9 kJacc
JdemMoHcTpanuoHHbIH 3KcniepuMeHT Ne 1. «TenioBoii 3¢ ekt pacTBOpeHUs1 BelleCTB B BOAE»

Teoperunueckas yacte. PacTBOpeHue BemecTB MpeacTaBiIseT co00i ClokHOe GU3NKO-XMMHUECKOE SIBJICHHUE, 3aBUCAIIEE OT MPUPOIbI PACTBOPEHHOTO
BELIECTBA U PACTBOPUTENIS, OT TEMIEPATyphl U KOHIEHTPALMU 00pa3yIoIerocs pacTBopa.

[Ipu pacTBOpeHNH KPUCTATUTMYECKUX BEIIECTB B BOJE IIPOUCXOIAT TPU OCHOBHBIX Mpolecca. 1.Pa3pylenrne kpuctaminiyecko pemeéTku pacTBOpSIeMOro
BElIeCTBa — JHJOTEPMHUUECKUI ITpoLecc.

1. 'maparanus, T.e. B3aMMOIEHCTBHE YaCTUI] (MOHOB HJIM MOJIEKYJI) PACTBOPSIEMOI0 BEIIECTBA C MOJIEKYJIaMH BOJbI — HK30TEPMHUYECKUN MTPOLIECC .
3.IlepeHoc rupaTHPOBAHHBIX YACTUIl OT IPAHUIIBI KPUCTAII-PACcTBOP B 001K 00BEM pacTBOpa, 3TOT MPOLIECC HE COMTPOBOKAAETCS HU
BBIJIEJICHUEM, HU TIOTJIOIIEHUEM TETUIOTHI.

B 3aBucumocTtu oT TOTO, TEMI0BOM 3(PPEKT KaKOro U3 IBYX MPOIECCOB (pa3pylieHNne KPUCTAIa WU THAPATAIUs YaCcTHUIl) Ipeodranaer, o0mui
TEII0BOM 2(PEKT paCTBOPEHUS MOXKET OBITh BETHUNHOM MOJIOKUTETHLHON WM OTPULIATEHHOM.

[IpakTuueckas yacTb. [lenv pabomul: ONIPEAETUTH TEMIOBON 3P HEKT paCTBOPEHUS CEPHON KUCIOTHI, TUAPOKCHAA HATPUS U HUTpAaTa aMMOHHUS .




Ilepeuensy oamuuxos yughposou 1abopamopuuy: NaTINK TEMIIEPATYpPbI MJIATUHOBBIH .
Hononnumenvnoe ob6opyoosanue: crakad Ha 150 M1 — 3 mIT.; CTEKISIHHAS MaJIOYKa; IPOMBIBAJIKA; MEpHAas MPOOUPKa; IIMaTesb — 2 T .
Mamepuansi u peakmusbsl: cepHasi KUCIOTa (KOHL .); THAPOKCU HATPUsI KPUCTAITNYECKHI; HUTPAT aMMOHUS .

Texnuxa 6ezonacnocmu: 1.CepHas KUCI0Ta U THAPOKCU]] HATPUS SIBJISIFOTCS arpeCCUBHBIMU BeliecTBaMu. HeoOxoaumo ocreperarbes UX MonaiaHus Ha
KOXKy ¥ ofexay. 2.bepeub rinaza! 3.HeoOxoammo mOMHHTH MpaBUIIO pa3BeaeHUs KUCIOT. 4.Ha pabouem mecTe T0KHBI ObITh HEHTPAITU3YIOIITNE
cpeactsa: 2%-Hble pacTBOPHI THAPOKApOOHATA HATPUS M YKCYCHOU KHCIIOTHI.

Huempyxkyus K 6bInoaHeHuio"
1.B nepsbiii crakad HaneiTe S0 mut Bojbl. 2.C MOMOUIBIO AaTYMKA ONPECTUTE €€ TeMIepaTypy.

1. OtmepbTe 10 MJI KOHUEHTPUPOBAHHON CEPHOM KMCIIOTHI U MEJUIEHHO, IIPU NIEPEMELIMBAHIH PACTBOPA CTEKJISIHHON MaJIOUKOW BIMBANTE CEPHYIO
kucnoty. OOparuTe BHUMaHKUE Ha MOPSAJOK CMEIIMBAaHUS BOAbI U cepHOM kucnoTsl! Crieanure 3a U3MEHEHUEM TEMIIEpaTyphl IIPH PaCTBOPEHUU
kucnoTel. Hanbomnee BRICOKOE MOKAa3aHUE TEMIIEPATyPhl 3aHECHTE B TaONMUITy. JlaTyuK THIATEIEHO MPOMOKNTE BOJIOM.

2. Bo BTOpOIi cTakaH momMecTUTe OKOJIO § T TBEPIOro MOPOLIKA THAPOKCHIA HATpHs U BiielTe 50 mi1 Boabl. ONyCTUTE JaTYUK TEMIIEPATYPhI U
nepeMeniaiite pactBop. OTMETbTE cCaMO€ BBICOKOE 3HaYEHHE TeMIIEpaTypbl. THIaTeIbHO IPOMONTE TaTYUK BOJOM.

3. B Tperuii ctakan HachbTe 15 I MEIKOKPUCTAINIMYECKOTO0 HUTpaTa aMMOHMs U nipuiieiite 50 mi1 Bosbl. OnycTUTE JaTYUK TEMIEPATyphl U
ObICTpO nepemeraiite pactBop. Hanbosee HU3Kkoe 3HaUCHUE TEMIIEPATYPhl 3aHECUTE B TAOJIHUILY.

Pe3ynbpTaThl N13MEpEeHMIA/HAOTIO ICHUN

Bonxa + H SO Boxa + NH NO
I/Iccnez(yeMa;I cucrema I[I/ICTI/IJ'IJ'II/IpOBaHHaH BOa Boz[a + NaOH

Temneparypa, °C

Buisoowi:

OTtpa3uth, Kakoil TemI0Boi 3G (HeKT mpeodiiaiaeT Mpu paCTBOPEHUH B BOJIE CEPHOM KHUCIIOTHI, HUTpaTa aMMOHMSI, TUPOKCUIA HATPHUSL.

KOHmpO]Zbele eonpocsl.

1.00bsicHUTE, TOYEMY IPU PACTBOPEHUHU OJJHUX BEILIECTB B BOJIE BBIJEINIAETCS TEIUIOTA, APYTrUX — moriomaercs. 2.IIpeanonoxure TermnoBoi 3¢ pext
Ipolecca paCTBOPEHHUs B BOJIE THAPOKCHIA KA.

[TpakTryeckas pabota Ne 1. DIeKTPOIUTHI U HEIIEKTPOIUTHI
Teoperuueckas yactb. [Ipu pacTBOpeHUH B BOJI€ HOHHBIX COEIMHEHUN MOJISIPHBIE MOJIEKYJIbI BOABI OKPYKAIOT (COJIbBATUPYIOT) 3apsKEHHbIE HOHBI,

MEepeBOJAd UX B PACTBODP. MOJ'ICKy.]'IHpHHe COCANHCHUA COJIbBATUPYIOTCA, HO HE paCliaAatOTCsA Ha MOHBI . B IEpBOM Cliydac pacTBOP MPOBOAUT
C)HeKTpHLIeCKI/Iﬁ TOK, BO BTOPOM HET .

Onpenenuth NPUHAJIICKHOCTH BEIIECTBA UM PACTBOPA BEIIECTBA K SJIEKTPOIUTAM MOKHO IIPH MOMOIIM U3MEPEHUS ANEKTPONPOBOAHOCTU. Eciu
ANEKTPOIPOBOIHOCTD BENIUKA, TO UCCIETYEMbIN 00BEKT - AMEeKTponuT. Eciiu 3HaueHue nekTponpoBoiHocTH MeHblIe 20 MKCM/cM, TO 3TO
HED3JIEKTPOJIUT .

IIpakTryeckas 4acThb.

Heﬂb pa6ombz: OIPCACIINTb MPUHAAJICKHOCTE BEIICCTB, cMmeceit BCIICCTB X PAaCTBOPOB BCIUICCTB K JJICKTPOJIUTAM U HEQJICKTPOJIUTAM .

Ilepeuens oamuuxoe yughposoii 1abopamopuy: NaTIMK dIEKTPOINPOBOTHOCTH . JlononHUTEIFHOE 000pyA0BaHKE: CTaKaHbl HAa 50 MIT; ITATUB C



32)KMMOM; MPOMBIBaJIKa . MaTepuansl U pPeakTHBBL: JUCTHIUTMPOBaHHAS BOJa; Mo 20 MJI STHIIOBOTO CIIUPTa, O€H3WHA, KepOocuHa; 5% -HOTo pacTBOpa
caxapo3bl, pactBopa ciuprta (1:1), 5%-Horo pactBopa xsopuaa HaTpus; 5%-HOro pacTBOpa XJIOPOBOAOPOA; 5%-HOTo pacTBOpa TMIPOKCH A HATPUS,
IOBapeHHas coiib (TBEpAast), caxap (TBEpABIN) .

Texnuka 6ezonachocmu: Ilpu paboTe ¢ rOPIOYMMHU KUIKOCTAMU (CIIUPT, OCH3MH, KEPOCKH) BOJIIM3U HE JJOTKHO OBITH OTKPBITOTO OTHSL.
Hncmpykyus K 6b1n0IHEHUIO:

2.B cTakaH IOMECTUTE TIOBAPCHHYIO COJIb U OIYCTUTE B CTAKaH JATUYMK JICKTPONPOBOAHOCTH . [IpOBOAMT M CONB AIEKTPUUESCKUHN TOK?
2.AHaorn4YHbIe ACUCTBUS TPOBEAUTE € caxapo3ou . 3 . B crakan Hasneiite 20 MJI UCCIEyEMOTO pacTBOpa.

1. OHYCTI/ITC B HCTO JaTYUK 3JICKTPOIIPOBOAHOCTH, SaKpCHHéHHHﬁ B JIAIIKC IITaTHUBA. Ha6n}oz[al71Te 34 UBMCHCHUEM 3HAYCHUA
SJICKTPOIIPOBOAHOCTH. Kor,ua IMMOKa3aHud JaT4yuKa IEPeCTaHyT U3MCHATHCA, 3alIMIINUTC €ro 3HAaUYCHUC B Ta6JII/II_[y .

2. OOparute BHUMaHKe! JlaTunK mocie KaXKa0ro OnbiTa THIATENbHO IPOMbIBAETCS BOJON. 6.3aTeM JaTUUK ONyCTUTE B CIELYIOLIUI pacTBOD .
AHanoruuHble 1eHCTBUS NPOJEIANTE CO BCEMU pacTBOpaMu. Pe3ynbraTel n3MepeHuit

No 3HaucHMUE QJICKTPOIIPOBOAHOCTH, MKCM/cM BJICKTpOJ'II/IT WA HEOJICKTPOJIUT

HasBanue BeliecTBa, pacTBoOpa
OIIBITA m > P P

1
2

KOHmpOJZbele eonpocsl.

1 .OGpamarT BHUMaHKE, YTO HU JUCTUIUIMPOBAHHAS BOJIA, HU TBEPAAS COJIb HE IPOBOJAT JIEKTPUUECKOro ToKa. TeM He MeHee pacTBOp COJIU B BOJIE
MIPOBOAMT 3IEKTPUUYECKUI TOK. DTO 3HAUUT, UTO B PACTBOPE OTKYJa-TO MOSBIIAIOTCS MOABMXKHBIE 3apsa/bl. [Tox 3To Habm01eHue BBOIAT ONpeiesieHue
JJIEKTPOJIUTA U MEXAHU3M JJIEKTPOJIUTUYECKON JUCCOLIMALIUY.

2 . Bcerna v BoAHbBIE paCTBOPHI BEIIECTB MPOBOIST deKTpuueckuit Tok? He Bcerna, T.e. HEKOTOpBIE BEIIECTBA HE JAIOT HOHOB MPHU PACTBOPECHUH .
DTO - BEIIEeCTBa C MOJIEKYJISIPHOM KpUCTAITMYECKOM peméTkoi. 3.3ananus aisg noaroroku k ['MA, BITP

A) K xopo110 pacTBOPUMBIM 3JEKTPOIUTAM OTHOCSTCS:
l.ruapoxcun 6apust; 2.¢pochar maraus; 3.cynbdua meau(ll); 4.xkapobonat kanbuus. b) DnexTpuueckuii TOK MPOBOIUT:
1 .pacTtBOp ATHIIOBOTO CIIUPTA; 2.paCTBOP TIUIEPUHA; 3.paCTBOP TITFOKO3BI;, 4.pacTBOP THAPOKCH/IA KAJIBIIHS.

JIabopartophsiii onbIT Ne 1. « BnusiHue pacTBOpUTENS Ha AUCCOITUAIIIO

Teopernueckas yacTb. Bo MHOTHX XJIOoprAax NEPEXOAHBIX METAIVIOB CBA3W UMEIOT B 3HAUUTEIILHON MEPE KOBAICHTHBIN XapakTep . ManonosipHbie
pacTBOpUTENH (CIUPT WK alleTOH) CONbBATHPYIOT MOJIEKYJIHI ienukoM. [Ipu 100aBieHnr BOIBI OHA COJIBBATUPYET UOHBI, BBI3bIBAS
AJIEKTPOJIUTUYECKYIO TUcconnanuio . [IBeT pacTBopa npu 3TOM U3MEHSIETCS, a AIEKTPOIPOBOJHOCTh PE3KO BO3PACTAET .

IIpakTHyeckas 4acThb. HeJ’IL pa6OTLII C(bOpMI/IpOBaTB MpEACTAaBJICHUEC O POJIM paCTBOPUTCIIA B BHGKTPOHHTHHCCKOﬁ JUCCoanu.

Ilepeuens oamuuxoe yughposoii 1abopamopuu: NaTIMK IEKTPOIPOBOTHOCTH .

Hononnumenvrnoe 060opyoosanue: 1Ba BBICOKMX XUMUYECKUX cTakaHa (50 Mi1); CTEKJIIHHAs MaJoYKa.



Mamepuaner u peaxmuewi: CUCl2 6e3BoHBIN (MMEeT KOpUYHEBBIN 1BET . [lomyyaroT, HarpeBast KPUCTAUIOTUAPAT B YAILIKE JUISI BBITAPUBAHUS .
XpaHAT B IJIOTHO 3aKPBITOM COCY/I€); alleTOH WU CIUPT .

Texnuxa 6ezonacnocmu: 1 . CupT U alleTOH - roproune BemecTsa. He ucnonbp3oBaTh OTKphITOE m1ams. CrernpaibHble Mephbl 0€30aCHOCTH Mpu padoTte
C TOPIOYUMHU KUAKOCTIMU. M30eraTh momnaganus cojaeii MeN Ha KOXKY U OJIEKIY, TAaK KaK OHU SJIOBUTHI.

2 . Ilpu nomamanuu CMBITH XOJIOJHOU BOJION 0€3 MbLja.
HUncmpykyus k 861n0JHEHUIO:
1. B xumwuueckuii ctakad HacwinbTe ~0,5 r 6e3Boanoro xmnopuaa meau (1) CuCl2 u naneiite ~25 Mt ciupTa WM alleToHa .

2. PacTtBOpuTE BEIIECTBO, IEPEMELINBAsA COAECPKUMOE CTaKaHa CTEKIITHHOM NMajao4ykoi. Eciau pacTBOPUTH COJIb MOTHOCTBIO HE YAAETCs, aKKYypaTHO
CJIEUTE MOJyYEHHBINA PACTBOP B APYIOM CTAKaH.

3. Tlorpysure B pacTBOp LIyl JaTYMKA FIEKTPOIPOBOAHOCTH U U3MEPHTE AIIEKTPOIPOBOTHOCTD .

4. OOparuTe BHUMaHHE Ha LIBET pacTBopa. [Ipuneiite k pactBopy 25 mia Boasl. [Iepemernaiite, oOparure BHUMaHUE Ha U3MEHEHUE OKPACKH.
5.M3MepbTe 3IIEKTPOIIPOBOIHOCTD IIOJIy4EHHOTO pacTBOpa .

Pe3ynbTaTel u13MepeHuii/HabnoAeHui

BemectBo DJIEKTPOIIPOBOJHOCTD HOCIE 100aBICHUS BOJIbI
JJIeKTPONPOBOAHOCTD B CIIUPTE (alleTOHE)

Xnopua meau (I1)

Bv1600b1: OTpa3uTth BIMSHUE PACTBOPUTEINS HA AIEKTPOIPOBOIHOCTD COJIH.

Konmponvnwvie 6onpocwi: 1.0 4€M CBUIETEIBCTBYET POCT IEKTPOIPOBOAHOCTHU COJIH MpH A0OaBieHnH Boabl? 2 . [loyeMy n3MeHseTcs IBET pacTBopa?
3 . Kak BnusieT mpupoJa pacTBOPUTENS Ha SJIEKTPOIUTHUECKYIO JUCCOLMAINIO?

JIabopartophblit onbIT Ne 2. «CunbHBIC U ClIa0ble AIEKTPOIUTHDY
TeopeTrnueckas 4yacTb. DJIEKTPOJIUTAMHU HA3bIBAIOTCS BEILIECTBA, PACHaAAl0IINECcs HA HOHBI BCIEACTBHE AIEKTPOIUTUYECKOU

AUcCCoranuu. PaCTBOpLI QJICKTPOJHUTOB ABJAIOTCA MMPOBOAHHUKAMU BTOPOI'O pOJid, TAK KakK IIPOBOIAT BHGKTpI/I‘ICCKI/Iﬁ TOK 3a CYET MOHOB. Ilo
CITOCOOHOCTH K BHGKTpOHHTH‘IeCKOfI Aucconranyu 3JCKTPOJIUTHI YCIIOBHO pa3aC/IsAOT Ha CUJIBHBIC U cna0ple. CHIIBHEIC OJICKTPOJUTHI NPAKTUICCKHU
MOJIHOCTBIO IUCCOLIMUPOBAHBI HA NOHEI B p836aBJ'IeHHBIX pacTBOpax . K HuM oTHOCSTCS MHOTHE HCOPTaHUYCCKUC COJIM, HCKOTOPBIC KUCJIIOTHI U HICIIOUN

. Cna0Oblie QJICKTPO- JIUTHI JIMIIb YaCTUYHO AUCCOLMUHUPOBAHBI HAa NOHBI, KOTOPBIC HAXOAATCSA B JUHAMUYCCKOM PAaBHOBCCHUHN C HCANUCCOLIMNPOBAaHHBIMHA
MOJICKYJIaMU . K cna0Opim QJICKTPOJIUTAM OTHOCATCSA MHOI'MC OPTraHNYCCKUE KUCIOTbI U OCHOBAHHA .

IIpakTuyeckas 9actb. [lenv pabomul: ONPENESIUTD, ABISAIOTCS JH BbIIaHHBIE BEIIECTBA CHIIBHBIMU WM CJIA0BIMH 3JIEKTPOJIMTaAMU Ha OCHOBaHUU
U3MEpEHUS SJIEKTPOIIPOBOJHOCTH UX PACTBOPOB .

Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTIMK IEKTPOIPOBOTHOCTH .
Jlononnumenvhoe 0bopyoosanue: TPU XUMHIECKUX cTakaHa (25—>50 M), mpoMbIBajIKa ¢ AUCTHILUTMPOBAHHOM BOIOH .

Mamepuanvt u peaxmuswt. 10 %-Hble paCTBOPBI COJISTHON, a30THOM M YKCYCHOH KHCJIOT (3KeIaTebHO B KalelbHUIaxX ); GUiIbTpOBAIbHAS Oymara .



Texnuka 6ezonacnocmu: Cobmoaaite Mepbl 6€30aCHOCTH IPU pabOTe ¢ KUCIOTAMHU U IIEIOYaAMH.
Hncmpykyus K 8b1NOIHEHUIO!
1. B Tpu crakana Haneirte no 25—>50 M1 IUCTUIUTMPOBAHHOMN BOJIBI.
2. B mepBblii cTakan 106aBbTe 1 Karuio yKCyCHOW KUCIIOTHI, BO BTOPOI — COJISIHOM, B TPETHI — a30THOM.

3. H3mepnTe 3MeKTPOIPOBOAHOCTh KaXI0TO PACTBOPA, BEITHPAs Iy (PHIIBTPOBAILHOM OyMaroi mocie Kaxaoro usMepeHus . PesynbraTsl

HU3MEpEHUI
3HavyeHue IEKTponpoBoaHOCTH, MKCM/cM  |Ha3BaHMe BBIJAHHOTO BEIIECTBA
Ne mpoObI
1
2
3

Bv1600b1: OTpa3ute NPUHAIICKHOCTD BEIIECTB K CHIIBHBIM U CIa0bIM 371eKTposinTaM. KoHTpoIbHBIE BOIPOCHL:

1 .Ilouyemy pacTBOp COJISTHOM KHUCIIOTHI JIyUIll€ MPOBOJAUT SJEKTPUUECKUN TOK IO CPAaBHEHHUIO C PACTBOPOM YKCyCHOM KucioThl? 2. K kakum
3JIEKTPOJUTAM OTHOCUTCSI PaCTBOP a30THOU KUCIOThI? 3 . 3aganue s noaroroBku k 1A, BITP

DopMyIIbI TOJIBKO CJIA0BIX AIEKTPOJIUTOB MIPEICTABICHBI B PSAY:

1.Ca(OH) , H'S, H SO 2.H CO, NH3-H O, H S 3.KOH, KNO , HCI 4.ZnSO , MgCl , HBr

JleMoHCTpanoHHbIHN onbIT Ne 2. «/3yueHne BIUSHUSA Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh PEAKLIUU
Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(PUKAIIUN TPUOOpa sl U3yYEHUS] XUMUYECKUX peakiuil. B oJHON KOHCTPYKIIUHU poJib peakTopa
BBINOJIHSAET 00bIYHAs MPOOUpKa, B ApYroi, Oosiee coBpeMeHHOH, — cocy JlaHonbTa.

OpnHako TeXHUKA JEMOHCTPALMK SKCIEPUMEHTA OCTAETCSl OIMHAKOBOM. MeHsieTcs TUIIb MOPSAJ0K CMENIMBAHUS pearupyromux Beuiects. CHavana B
MIPOOUPKY-PEAKTOP 3IMBAETCS PACTBOP KUCIIOTHI, @ B HETO MTOMEIIAETCs TBEP0E BELIECTBO (IIMHK, MPaMop).

IIpakTHdecKas 4acThb. HeJ’IL pa6OTI>IZ HU3YYUTH BIIUAHUC PA3JINIHBIX q)aKTOpOB Ha CKOPOCTb XUMHYECKOMN pCaKknuu.

Ilepeuens oamuuxos yughposoii 1abopamopuu: NaTIMK TEMIIEPATYPhI IIIATUHOBBIMH.

Jlononnumenvroe 06opyoosanue: IPUOOP ISl U3yUYESHUSI CKOPOCTH XUMHUYECKUX PEAKITUI; AJIEKTpHUecKas TUTMTKA; CTaKaH XUMHUYeCKuil Ha 250 mit;
HIIaTenh; KPUCTAJUTH3ATOP IS MPOMBIBaHUs cocyoB JlanmonbTa; mpobupku [1X-21 (3 mT.) .

Mamepuanvi u peakmusbwt: consHas kuciota (4%-Hbiil); consHas kucioTa (10%-HbIil); KyCOUYkr MpaMopa; MOPOIIOK MpaMopa; YKCycHas kuciota (6%-
HBIN); IIUHK; IepOKCcHT Bojoposa (3%-Hbrii); nuokcun mapraunia (1V) .

Texnuxa 6ezonacnocmu: CoOmoaaTh MpaBuia paboThl C KUCIOTaMHU M HarpeBaTeIbHBIMU AJIEKTPUUECKUMU MPUOO- PaMU .

HHcmpym;uﬂ K 8blNOJIHEHUIO.

u Onvim [ .BnusiHue npupoasl pearupyromnx BeMeCTB Ha CKOPOCTh XUMUYECKON pEaKIIUU



u B onHO koneHo cocyna JlanaonsTa Haneitte 3 mi 1 M pacTBop ykcycHOM KucaoThl ( 6%-HbIil pacTBOp), B APYroe KOJIEHO IOMECTUTE 2—3 IpaHyJIbl
uuHka. Bo BTopoii cocyn Jlan- nonpra Haneite 3 mut 1 M consnoit kucnotsl ( 4%-Hblii), B Ipyroe kKojaeHo — 2—3 rpanyibl HuHKaA . [Ipucoenunure
cocysl JIaHZ01bTa K MAHOMETPUYECKUM TPyOKam.

Obpamume énumanue! OTHOBPEMEHHO IepesieiiTe KUCIoThl B cocyAax JlannonpTra k rpanyyiaM nuHka. CpaBHUTE YPOBHH XKHUJIKOCTH B
MaHOMETPUYECKUX TPyOKax. Yyaluecs JealoT BBIBOJ O Pa3HON CKOPOCTH XUMHUYECKUX PEAKLUH .

Onvim 2. BavsiHie KOHUEHTPALUK PearupyroluX BeUIeCTB Ha CKOPOCTh XUMUYECKOM peakuuu

B oxno xoneno cocyna JlannonbTa Hanete 3 mit 4%-HOM COJIIHON KUCIIOTBI, B IPYroe KOJIEHO TOMECTUTE 2—3 rpaHyJibl LUHKA . Bo BTOpOit cocyn
Jlannonpra Haneiite 3 mi1 10%-HOM CONSTHON KUCIIOTHI, B IPYTO€ KOJIEHO — 2—3 rpanyJibl HUHKA. [Ipucoenununte cocynbl JlanmonbTa K
MaHOMETPUYECKUM TPyOKaMm.



O6parute BauManue! OTHOBpPEMEHHO TepeneiiTe KUCIOThI B cocyaax JlanaonbTa K rpanysiam nuHKa. CpaBHUTE YPOBHH KUIKOCTH B MAHOMETPUYECKHX
TpyOKax. Yuamuecs JeaiT BBIBOJ O Pa3HOM CKOPOCTH XUMHYECKUX PEaKIIUH.

Onbim 3. BausHue TEMIIEpaTypbl pearupyromnx BEMIECTB HA CKOPOCTh XMMUYECKOW pEaKIINU

B oxno xoneno cocyna Jlannonsta Haneiite 3 mut 10 % consiHOM KUCIOTHI, B APYroe KOJEHO MoMecTuTe 2—3 TpaHyiibl MHKA . Bo BTOpOIi cocyn
Jlannonbra Haneiitre 3 ma 10%-HoM coisi- HOM KUCIOTHI, HArpeToil Ha BoAsHOM Oane 10 50 °C, B Apyroe KoJeHO - 2—3 rpaHyJibl LIUHKA.
[Tpucoequnaute cocyasl JIaHI0IbTa K MAHOMETPUICCKAM TPYOKaM.

O6patute BHManue! OTHOBPEMEHHO IepesieiiTe KUCIOThI B cocynax JlanaomnpTa k rpanyiaM nuHka. CpaBHUTE YPOBHH KUAKOCTH B MAHOMETPUUYECKUX
TpyOKax. Yyamuecs JefaloT BBIBOJ O Pa3HON CKOPOCTH XMMHUYECKUX PEAKLIUH .

Onvim Ne 4. BnusiHue NOBEPXHOCTH COIPUKOCHOBEHUS pEarpyroIIMX BEIECTB HA CKOPOCTh XUMUYECKOW peakuu

B oxgHo xoneno cocyna Jlannonsra Hasente 3 mit 4%-HOHM COJITHOM KHUCIIOTHI, B IPYro€ KOJIEHO IOMECTUTE 1 T MpaMopa, B3ATOro B BU€ Kycouka. Bo
BTOpOi cocyn Jlannonpra HanenTe 3 Mt 4%-HOMW COJIIHOM KUCIIOTHI, B IPYroe KoJeHo - 1 T nopoiika mpamopa. [Ipucoenunure cocynel Jlanmonbra k
MaHOMETPUYECKUM TPyOKam.

Ob6pamume enumanue! OTHOBPEMEHHO NEpeNeiTe KUCIOTHI B cocyaax JlannonpTa kK Mpamopy 1uHKa. CpaBHUTE YPOBHHU KUAKOCTH B
MaHOMETPUYECKUX TPyOKax. Yualuecs JeNaloT BbIBOJA O Pa3HON CKOPOCTH XUMHUECKUX PEAKLUH.

Onvim 5. Bnusiaue KaTajin3aTopa Ha CKOPOCTb XHUMHYECKON pCaKInu

B crakan ¢ Bonoii, Harperoii 10 50 °C, momecTuTe 2 1€MOHCTpAaLlMOHHbIE POOUpKHU ¢ 2 M 3% -HOro pacTBOpa epoKCcHaa BoAopoaa. Breiaepkupator
pOOUPKH B BOZie 0KOJI0 2 MUH. VI3BNeKuTe MpoOUPKHU U3 BOJSHON OaHU U POJAEMOHCTPUPYHTE yUaIllUMCs pe3yJibTaT - Ha CTEHKaX IPOOUPKHU
MOSIBUIIKCH ITy3bIPBKHU Ta3a KHCiIopoaa. B ojHy U3 mpoOUpoK BHECHTE Ha KOHYMKE mmnaresis auokena Mapradna (1V) . Habmogarort sHeprudnoe
BBIJICJIEHUE KHCIIOPO/Ja.

Koumponvnvie onpocwi: 1.0T Kakux (GakTOpOB 3aBUCUT CKOPOCTh XUMUUECcKoU peakiuu? 2.I1ouemy pasznoxeHue nepokcuaa BoAOPOIa B IPUCYTCTBUU
naunokcuna Mapratna (1V) cHagana uaér oueHp ObICTPO, a 3aTeM 3aMeIIsIeTCs ?

1. 3agaHust U1s pa3BUTHS (PYHKIIMOHAIBHON rPaMOTHOCTH:

B Tpu oguHakoBble IPOOMPKH YUEHUKH HAJIMIIU IO 5 MJI pacTBOPA COJITHOM KUCJIOTHI OIMHAKOBOM KOHLIEHTPALIUH.
B nepByto npoOupKy MOJI0KUIN CTPYKKH XKelle3a, BO BTOPYIO - CTPYKKH LIMHKA, B TPETBIO - CTPYKKH HEU3BECTHOI'O CBETJIOTO SIPKO OJIECTAIIETO

MeTauia. Hanbosee MHTEHCUBHO BbIJIEJIEHUE ra3a HaOJII0JaJId B TPEThel MPOoOUpPKe ¢ HEU3BECTHBIM MeTalIoM. Bo BTopoil mpobupke ¢ HUHKOM

WHTCHCHUBHOCTL BBIACICHUS I'a3a ObLI1a MCHBIIEC, YEM B TpeTLefI. B HepBOﬁ HpOGI/IpKC C KCJIC30M MHTCHCHUBHOCTD BBIJICIICHHUA I'a3a ObllIa HAMMEHBIIICH.



a)/leiicTBue kakoro (hakTopa, BIHUIOIIET0 Ha CKOPOCTh peaklnu, Habmoaanu yqanecs? 6) Kakoil MeTamn Mor HaxoUTbCs B TpEThel mpodupke?
3anuummTe Ha3BaHUE METaslIa.

1. Ha rpaduxke npeacraBiieHa 3aBUCUMOCTb KOHIIEHTPALIMH UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIMU OT BpEMEHU MPOTEKAHUS PEaKIIUU:
Puc. 20. I'pahuk 3aBUCUMOCTH KOHIIEHTPAIIMK UCXOTHBIX BEIECTB U MPOIYKTOB PEAKIIUH OT BPEMEHU POTEKAHUS PEaKLIUU

Onpez[enI/ITe, Kakas KpuBas OIIKCBIBACT U3BMCHCHHUEC KOHICHTPAUN UCXOJHbBIX BEIICCTB, a KaKasad — MPOAYKTOB PCAKIIUN .

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

1. . Caiit ®UIIU. OTKpBITHII OaHK 3a1aHUH U HOPMUPOBAHHS €CTECTBEHHOHAYYHON TPAMOTHOCTH .

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

1. . Caiit Equnas xoyuiekius iudpoBsix 00pa3oBaTebHbIX pecypcoB .http://school-collection .edu.ru/catalog . 23 . Caiitr ®enepanbHbIi HEHTP
uHpOpMaIIMOHHO-00pa3oBaTeNIbHBIX pecypcos . http://fcior.edu.ru/



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

