Cepus 3aHsTHII BHEYPOUYHOIl AesATeqbHOCTH «BBeaenue B xumuio» (7 kjacc)
Hapanuxuna Onsra BuktopoBna, yuutens xumun KOI'OAY KOMIJI

[Ipencrapisiemas cepusi ypokoB 00beAMHEHA OJTHOM 001IeH uaeen: « XuMuu HU-
KOUM 00pa3oM HayYUThCsl HEBO3MOXKHO, HE BHJIaB CaMOW MPAKTUKH M HE IPUHUMASICh
3a xummudeckue onepanun» (M.B. JlomoHocoB). BkiitoueHue skcrepuMeHnTa B yueo-
HOC 3aHITHE W/WIM B JIOMAITHEE 3aJlaHue IO3BOJIAET HE TOJHKO HMIUTIOCTPUPOBATH
TEOPHI0, HO U COBEPIICHCTBOBATh HABBIKU MPAKTUYECKONU pabOThl C XMMUKATaMU, OT-
KpbIBATh HOBBIC CBOMCTBA JJABHO 3HAKOMBIX BEIIECTB U SIBJICHUM, CBA3aTh U3yUYCHUE
npeaMeTa ¢ KU3HbI0, POPMHUPOBATH HAYUYHYIO KapTUHY MHUpA.

1. Tema ypoka « TUnbl XMMHYECKUX PeaKIMiiD)

Vpok exooum & memy «@usuyeckue u xumuueckue sasienusny. Obyuarowuecs
yoice 3HAKOMbl ¢ HUMU, 3HAIOM NPU3HAKU Xumudeckux peakyuu. Kpome mozo, 6 naua-
Je 6 Kknacca Mvl paccmampugaem 3aKOH COXPAHEHUS MACChl, Ymo No360J5em Iuyeu-
cmam 3anucvléams YPAagHeHUsl XUMUYECKUX peakyuil, paccmaeisims 8 HUX Kodggu-
YueHmol.

Imo 3auamue A611emcsi NpUMepoM YPOKda, HA KOMOPOM IKCHEPUMEHM CIYHCUM
uimocmpayuel meopemuieckoeo mamepuaia. Kaxue-mo onvimoel 01 pebsm He 516-
JIAIOMCSL HOBLIMU, Mbl PO HUX NPOCHIO 20BOPUM.

IIpu 3anucu noeot meopuu UCNONLIYEM MEMOO YBEMHO20 NOOYEPKUBAHUSL, Bbl-
oejisisl 2llagHoe.

Conepxanue ypoka:

Ms1 ¢ Bamu ¢ mpomioro roja ymeeM OTiAU4aTh GU3HUECKUE SBJICHUS OT XHUMHU-
YECKHUX, 3Ha€M IIPU3HAKHU U YCIIOBUS BOSHUKHOBEHUS XUMUUYECKUX PEAKLIUM, & HA MHU-
HYBILIEM YPOKE HAYUYWJIMCh UX 3AIIUCHIBATH C IOMOIIBIO YPABHEHUM.

?7?? Uto Takoe «ypaBHEHHE XUMUUYECKOU PEaKIIUm»?
?7?? Kak cxeMy XUMHUYECKOM peakIiu MPEeBPaTUTh B ypaBHEHHE?

JlaBaiiTe mpoBepuM JOMAIlIHEE 3ajaHue, rjae Bam Hy»HO ObLJIO pacCTaBUTh KO-
3 PUIUEHTHI B CIEIYIONIUX CXEMaX:

1) Na,O + HCI — NaCl + H,0

2) Na,O + H,O — NaOH

3) NaHCO; — Na,CO3 + H,O +CO»,

4) Na + H,O — NaOH + H;

IIpoBepsiire:

1) Na,O + 2HCI = 2NaCl + H,O
2) Na;O + H,O = 2NaOH



3) 2NaHCO3; = Na,CO3; + H,0O +CO,
4) 2Na + 2H,0 = 2NaOH + H;

A cerofHs MBI paCCMOTPHM, Kakue OBIBalOT XUMHUYECKHE PEaKIiu. 3aliChIBacM
TeMy ypoka « THITbI XUMUYIECKUX PEaKITHII.

Knaccudukanus — 310 paszjesnenne 0OIMHOCTH HAa TPYIIBI HA OCHOBAaHUHU KaKO-
ro-mud0 MpU3HaKa.

CaMbIM MPOCTBIM CTMOCOOOM KJIacCU(UKAINN XUMHYECCKUX PEAKITUN SBIISICTCS
pasneseHue UX Ha TUTIHI [0 SUCIY 1 COCTaBY PEarcHTOB U MPOTyKTOB.

Ham HeoOxoammo OyIeT OTBETUTH Ha JIBa BOIPOCA:

Cxonbko?

OJTNH 170101 HECKOJIBKO

ITo cocTaBy kakue?

MIPOCTHIE WIn CIIOXKHBIC

1. Peakuuu coemHeHus1 — PEAKINH, B X0JI€ KOTOPHIX U3 HECKOJBKUX MPOCTHIX
WJIU CJIOKHBIX BElIEeCTB 00paszyeTcs OAHO HOBOE CIOMKHOE BEIIECTBO.
A+BC+D=ABCD
DKCIIEPUMEHT T10 MoJTyueHuto cynbdua sxemnesa (I1)

Fe + S = FeS
cepoe JKeJrTasa qepHoe
MAromuTUTCA HC MArHuTUTCA

Eme npumepsr:
CO +0,— CO,
Na,O + CO, = Na,COs3
??? Kak Ha3BaTh OJJHUM CJIOBOM pPEareHThl MOCIEIHEH PEeaKIUuu, €CIU ITO Ou-
HapHbIE COCJAMHEHUS U OJUH U3 DJEMEHTOB B HUX — KHUCIOpoa? (Oxcudwvl wecmu-
KJIACCHUKAM Modice Yrce 3HAKOMbL.)

NO, + H,O + O, = HNO;
?7?? A moxet 1u Ob1Th Ha000poT? Kak 661 Bbl Ha3Bamm Takue peakium?

2. Peaknuu pa3ziioskeHHsi — PEaKIMH, B XOA€ KOTOPHIX M3 OAHOIO CIOXKHOTO
BellecTBa 00pazyeTcs: OAHO 11 HECKOJIBKO MPOCTHIX MM CIOKHBIX BELIECTB.
ABCD=A+BC+D



DKCHEPUMEHT IO PA3IOKEHUIO TUXpoMaTa aMMOHUS (11 Havasia dSKCIIEpUMEH-
Ta B YaIIKy C OPaHXEBHIM MOPOIIKOM J00ABIsIEM HECKOJIBKO Kareilb 3TaHOJA | TIOI-
KUTAEM):

w ’%z (2.0 vé.
(NH4)2CF207 - Cr0s
OpaH’KEBbIN CepO-3€JICHBIN

Eme npumepsr:

?7? Kakue nBa mpoOCTHIX BEIIECTBA MOXKHO TOJYYUTh MPHU JEUCTBUHU HA BOIY
3JIEKTPUYECKUM TOKOM?

H,O — H,+ O,
H,O, - H,O + O,
CaCO3; — CaO +CO,

3. Peakuuu 3ameneHusi — peakiiuu, B X0J€ KOTOPHIX U3 - MPOCTOrO U
OJHOTO CIOMKHOTO BELIECTB 00Pa3yrOTCs DAHO HOBOE MPOCTOE M OAHO HOBOE CIIOK-
HOE BEIIECTBA.

A+BC=AC+8B

DKCIEPUMEHT 0 B3aUMOJICHCTBUIO YKEJIE3HOTO TBO3/S M pacTBOpa METHOTO Ky-
nopoca. PactBop cynbsdara menu (1l) Obut mpurotToBsieH 3apanee U ycren 3HaAYUTEIbHO
TUAPOJIN30BATHCSA, TIOATOMY MIPH MTOMENIEHUH 3a4MIIIEHHOTO TBO3/s B pacTBOp HaOJIt0-
A€M HEe MEJHEHHUE €ro MOBEPXHOCTH, a BbIAEICHHE BoAopoaa. Eciiu Bomopoa He oco-
00 BUIHO, TO Ji€JIaéM BHJ, YTO YTO-TO TOILJIO HE TaK M MOBTOPSEM DKCIEPUMEHT C
pPacTBOPOM MEIHOrO KyMopoca W IpaHyJiaMH LIUHKA. 31€Chb U BOJOPOJ BHJIIHO, U KO-
PUYHEBBIE XJIOThsI aMOP(PHON MEIH.

A BOT K rBO3/110 HEOOXOAMMO BEpHYThCS M03Ke. Ha HeM oOpaszyercst Menb B BUJIE
MeTaJlJla PO30BOTrO LBeTa!



Kpomur: «Bcem Hy>kHBI TBO311H ! »
Fe + CuSO4 — FeSO, + Cul
KOPHUYHEBBIN

Zn + H,SO, — ZnS0O, + H,7T

?7?7? IlpoBepbTe, HE ABISETCS JIU BTOpAsk peaklys peakirei 3aMerieHus?
Bom mak: xomena noxazams 00Hy peaxyuio 3ameuienus, a nokazaia oge!

4. Peakuuu oOMeHa — peaKIuu, B X0JI€ KOTOPBIX W3 - CJI0KHBIX BEIIECTB
oOpa3zyrorcs - HOBBIX CJOYKHBIX BEILIECTBA.
AB+CD=AD +CB
DKCHEepUMEHT TI0 B3aWMOJICHCTBUIO PAaCcTBOpPA XJIOPHAAa KOOAlIbTa ¢ PacCTBOPOM
TUAPOKCH]IA HATPHUSL.
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CoCl; + NaOH — Co(OH), + NaCl
A 3aTeM IPOBOXKY €IIe OJIUH OIIbIT, 100aBJIsAsl K OPAHXKEBOMY PAaCTBOPY AUXPO-
Mara KaJlusl pacTBOp Tuapokcuaa HaTpus. [loToMy 4To XKenThlil s Jr00d0 OOJbIIIe,

4eM OpaHKeBbIi!
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K,Cr,07 + NaOH — K,CrO4 + Na,CrOy4
?7?? IIpoBepsieM, Bce 1K 51 HaMKcala, BCE JIU DJIEMEHTHI yuna?
Ara, He XBaTaeT Bogopoja!..
K,Cr,07 + NaOH — K,CrO4 + Na,CrO,4 + H,O

Of#i, a He KaxeTcs i BaMm, 4To 3TO Temeps He CoBceM peakius oomeHa?! Bep-
Hee, coBceM He oHa. [Tumem: «He oOmen!» Uto 3To 3HAUMT? 3HAUUT, YTO HE BCE pe-

aKIIMM MOYKHO KJIACCU(UIIUPOBATH 10 3TOMY MIPU3HAKY!
Hanpumep, npu npoBeIeHUN pa3IOKEHHUST OPAHKEBOTO MOPOIIKA, Mbl AKTUBHU-

POBAJTK PEAKIIHIO, TTOKUTAS CITHPT:
C,HeO + O, — CO, + H,0O

Y 3TO CHOBA HE COE/IMHEHHE, HE 3aMEIleHUE U HEe OOMEH!..
3aBepuiaeM ypoK, BO3BPAILAsICh K MOCIEAHEMY JOMAITHEMY 3aJIaHHIO:

?7?? Onpenenure THM KaXI0W U3 PEaKIIHil:

1) Na,O + 2HCI = 2NaCl + H,O — peakmusi oOMeHa

2) Na,O + H,0O = 2NaOH — PEaKIUs COCTMHCHUS
3) 2NaHCO; = Na,CO3 + H,0 +CO, — peaKIus pa3IoKeHUS
4) 2Na + 2H,0 = 2NaOH + H; — pEaKITUs 3aMETICHUS

JlomaiHee 3aJaHue: BBIYUYUTh ONPEACICHUS NTOHATUM, IPEBPATUTH BCE CXEMBI
XUMUYECKUX PEAKINil B ypaBHEHMUSI, pACCTaBUB KOA(P(PUIIMECHTHI B HUX.



2. Tema ypoka «Pa3Hoo0pa3ue coJiei»

Vpox 6xooum 6 memy «OcHOBHble KIACCHI HEOPLAHUUECKUX BeUjecmBy. Dmom
VPOK 8blnail Ha 0eHb OUCMAHYUOHHO20 00yyeHus. Obyuatowuecs 7 K1acco8 noiyyuu
3adanue, komopoe 6yoem npedcmagieno Bawemy snumanuio. Ilpu evinornenuu 3a-
OaHutl, 0COOEHHO 8 NPAKMUYECKOU Yacmu UM HeoOX00UMO SPAMOMHO CRAAHUPOBAMb
c8oe 8peMsl, MmaK KaK He 8ce dKCNepUuUMeHmbvl MOJNCHO nposecmu bvicmpo. Koneuno, o
3axkonax Payna u xonnueamusHvix c60UCmMEax pacmeopo8 Mvl C HUMU He 2080pPUM,
06cydcoas pe3yibmamsl IKCHEPUMEHMO8, HO HAYYUMbCA ONUCHIGAMb HAOI00eHUs
HPOBEOEHHBIX ONBIMOE (Mmex, Kmo Cnucail y coceoa uiu npocmo HAnucal, npoeeos
JIUUD «MBLCIIEHHBIU IKCNEPUMEHM» UOHO 04eHb XOPOUlo), 0elams Ha UX OCHO8e 8ep-
Hble 8blB0ObL, KOHEYHO, Heobxooumo! Ecnu ypok npoxooum 6 oObluHoM popmame, mo
ONbIMbL ¢ NOBAPEHHOU CONILIO CIAHOBAMCSL OOMAUHUM 3A0AHUEM U 00CYAHCOAIOMCS HA
credyrouem ypoxe.

Bce onvimbul 6b11u nposedens Hamu HeCMOMPSL HA MO, YMO Mbl MOYHO 3HAU, Ka-
Kue pe3yivmamsl Y HAC 00JiCHbL noayuumscs. Ilocie nposepku obcyicoenue Habio-
OeHUtl NO360JIUI0 NO208OPUMb O PACMBOPUMOCINU B8eUieCms, O ee 3A8UCUMOCHU OMm
memnepamypul, NOIHAKOMUIUCL C KPUBbIMU pacmeopumocmu. TkaHb, GbIMOYEHHYIO 8
KPENKOM COJIe8OM PACmEope U 8blCYyULeHHYI0, NONnpobosanu nooxceus. He copum!

Conepxanue ypoka:

«CTpaHCTBYH... IOKa HE MPUIECLIb B CTPAHYy CMEPTHBIX, KO-
TOpbIC MOpPSA HE 3HAKOT W HHUKOIrJa HE HpOGOBaHI/I IT1IIU,
MIPUTIPABJICHHOHN COJBIO...» ['omep, «Oaucces»

B sku3HU MBI BCTpedaeMcsi ¢ pa3IMYHbIMK BEIIECTBAMU PAa3HBIX KJ1accoB. B ObI-
Ty MBI UCIIOJIB3YEM 0 MEepe HEOOXOUMOCTH BEIIMKOE MHOXKECTBO COJICH, HO TOIBKO
OJIHY U3 HUX MbI Ha3bIBAEM IIPOCTO «COJIb». Peub, KOHEYHO, UJIET O TOBAPEHHOM CO-
JM, XUMHUYCCKHUH COCTaB KOTOpPOW MokHO oTpasuth ¢popmynoit NaCl u HasBanuem
«XJIOPUI HATPUS.

BoinonnuTe 3amaHua B TeTpaau wid B dopmate mpeseHTaruu. OOpaTute
BHUMAaHHE, YTO OMHUCAHKUE JOJKHO OBITh MAKCHUMAJILHO MOJAPOOHBIM, a 1O OIIbI-
TaM HeOOXOAMMO CJIENaTh BHIBO/bI.

1. Ilonyuenue conu

Xymopua HATpUs MOYKHO TOJYYUTh HECKOJBKHMHM XUMWUYECKUMU PEaKLIUAMMU.
PaccraBbTe KOA(DPUIIMEHTHI, UTOOBI CXEMBI CTAJIM YPABHEHUSIMH, YKAKUTE TUIT peak-
uuu. BemecTBa Kakux KJ1accoB BCTpPETHWIIMCh Bam B 3TOM 3afaHuu (MOANMUIIUTE MO

dbopmynamn).



Na + Cl, = NaCl Na + HCI = NaCl + H,

NaOH + HCI = NaCl + H,0O Na,O + HCI = NaCl + H,0
NaOH + CuCl; = NaCl + Cu(OH); Na,SO, + BaCl, = NaCl + BaSO,
2. Qusuueckue ceolicmea

OtkpoiiTe cononky (a He Buxumemumio!) m moapoOHO omuImmuTe (U3HUECKHE
CBOWCTBA OBAPEHHOM COJIH.

3. Ixcnepumenmupyem ¢ covio

1 onbIT. PacTBOpEeHME B BOJIE

[IpuroToBbTe MoJICTakaHa BOABI KOMHATHOW Temmepatypsl. [lonpoOyiite pac-
TBOPUTH B HEH IIOJOBUHY YaWHOMW JIOXKKHM COJIM IIpU NoMemuBaHuu. Eciu Bes comb
pacTBOpHIIach, 100ABBTE €II€ NMOJIOBUHY YallHOM JIOXKKH COJIH, nepemeriaire. CKoJb-
KO YaMHBIX JIOKEK COIMU BBl CMOIIM pacTBOPUTH B BOJAE NPU KOMHATHOW TEMIIEpPATY-
pe? PactBop coxpanuTe 11 onbITa 2.

[TopoOyiiTe MOBTOPUTH IKCIEPUMEHT, B35B TOPSUYI0 BOAY (OCTOPOXKHO, HE
o0oxrurecs!). PacTBop coxpanute [uist onbita 2.

CI[GJ'I&ﬁTC BBIBOJ O 3aBUCUMOCTHU PACTBOPUMOCTHU COJIM B BOAC OT TCMIICPATYPbI
BOJC. A PACTBOPUMOCTD Caxapa TAaKKC 3aBUCHUT OT TGMHCpaTypBI?

2 onwIT. Kunsarum u 3aMOpa’>XnuBacM

[TpuroToByieHHBI pacTBOp U3 OMbITa | (KOMHATHOW TEMIEPATyphl) MEpeenTe B
KOBILIMK WM KaCTPIOJBbKY U MOCTaBbTE KUISATUTHCA. 3ACEKUTE BPEMsI, KOTOPOE MOHA-
noOUTCS AJ1 3TOTr0. 3aTeM MOMPOOYITE BCKUTIATUTD B TOM e MOCY/Ie MOJICTaKaHa Yu-
CTOM BOJIbI, 3aMepsst BpeMsi, KoTopoe Bam jyig 3Toro noHagoourcs.

[TpuroroBieHHBINH pacTBOp U3 onbiTa 1 (KOMHATHON TeMIIEpaTypbl) TOCTABLTE B
XOJIOAUIBHUK. OJHOBPEMEHHO MOCTABHTE B XOJOAWIBHUK U MOJIOBUHY CTaKaHa Yu-
cToi BoJibl. OTMEThTE, KAKOM M3 paCTBOPOB 3aMEp3HET ObIcTpee?

Crenaiite BBIBOJ, KaK BIUSET HAINYUE COJIM B PACTBOPE HA TEMIIEPATypy KHIIe-
HUS U TUIaBJIEHUS pacTBopuTens? e B *KU3HU MOXHO HCIONB30BaTh 3TO CBOMCTBO
ITOBAPEHHOU cOonun?

3 onbIT. Kpuctamummsyem

[IpuroroBbTEe KpEeMKU pacTBOp COJHM, KaKk B OmbITe 1 (BOABI MOXKHO B3SThH
MeHbIIe). XOpoIIo BHIMOYUTE B 3TOM PacTBOPE HEOONBIINON KyCOUYEK XJIOM4aToOy-
Ma)KHOM TKaHW, BBICYIIUTE. PacTBOp OCTaBbTE /10 TEX IMOP, MOKa BCSA BOJA HE HCMa-
putcsi. Uto Habmogaete?



Puc. 1. Kpucramibl noBapeHHON COJIM, KOTOPbIE BBINAJAI0T U3 HACBIILIEHHOI'O B TOpsiuei Bozie
pacTBoOpa Mocje OXJIAKIACHHUS U YaCTUYHOTO UCIIAPEHMS BOJIbI

4 onwiT. 1 cHOBa BceM HYKHBI FBO3I[I/I!

3auncTUTe HAXKJIAYHOW Oymaroil JiBa OJIMHAKOBBIX I'BO3auka. OJHUH MOMECTUTE
Ha MMOJIOBHHY B YHCTYIO BOIY, & BTOPO — Ha MOJIOBUHY B TAKOM e 00beMe COJICHOM
BojbI. [IpoHabmronail, 9To MPOMU30UIET C TBO3AMKAMHU Yepe3 ICHb?

Cnenaiite BBIBOJ] O CKOPOCTH PXKABJICHHSI METANTMYECKUX KOHCTPYKIIUHN B TIpec-
HOW U MOPCKOH BOJIE.



3. Tema ypoka «Pacno3HaBaHue BellleCTB)

Omom ypox npogoouscs nocie usyuenus memvl « OCHOBHblE KIACCbL HEOP2AHU-
Yyeckux geujecmasy, 8 KOmopou 0emu NO3HAKOMUIUCL C OKCUOAMU, KUCTOMAMU, OCHO-
BAHUAMU, CONAMU, KIACCUDUKAYUAMU Beuyecm8 OaHHbIX KIACCO8, d MAaKice ¢ UHOU-
kamopamu. [lpu usyuenuu mamepuana memvi aKMUEHO UCNONL308ANCS IKCNEPUMEHN
KaK 8 Knacce, mak u 0oma.

Buvinonnenue sxcnepumenma Ha 5mom ypoke npogooumcs ppoumanvho. V yuu-
meisi pacno3Hasaemvle HOPOWKU HACLINAHbL 8 CMAKAHbL, A Y Oemell 8 padbouux pyn-
nax no 4 wenogexa — 6 npooupxu. Takoce 6 wmamugax y pedsim Haxo0Amcs pacmeo-
Pl KUCIOMbL U Welo4u, OUCmuiIuposanuas 6ooa. Ha kasxcoyrwo epynny no xo0y oo-
CYAHCOeHUsI 8blOAEMCsl NY3bIPEK C PACMBOPOM JIAKMYCA, CRUPMOBKA, CNUYKU U NPO-
ouprodepacamenu. Hx mvl gbicmasisiem mojvko mozoa, Ko2oa 0emu 0CO3HANU He00-
X0OUMOCMb NOABNLEHUSL UHOUKAMOPA U NPOBEOeHUsl HACPEeBAHUSL.

Conep:kanue ypoka:

Kaxxnoe BemniecTBo 001a71a€T YHUKAJIBHBIM HAOOPOM MPU3HAKOB — (PUBNYECKHUX,
XUMUYECKUX, OUOJIOTHYECKUX CBOMCTB.

Pacmo3nath BemecTBa, 3HAYHT, OMPEACTUTh UX, OTIUIUTH OJHO OT JAPYTOTO IO
CBOMCTBaM.

[Tepen Bamu Tpu HyMepOBaHHBIX XUMHWYECKHX CTAaKaHUMKa C BEIICCTBAMH, KO-
Tophie Bl 3HaeTe ¢ AeTcTBa. 3/1€Ch €CTh MOBApEHHAs COJIb (IKCTpa), caxapHas myjpa
U niunieBas (nmutbeBasi) coga. OnbITHAS X03siika 0e3 Tpyaa OTIMYUT, B KAKOM CTaKaH-
YUKe HaXOAMTCS Kaxkaoe u3 BemiecTB. M mbl ¢ Bamu cerogus mompoOyem 310 cie-
JaTh.

Puc. 1. Tpu Genpix BemiecTBa AJi1 paclio3HaBaHUs



1. Onmmmure u3BecTHBIC BaM cBOMCTBA KaXXa01ro u3 BE€IECCTB, 3aHECUTC UX B Ta6HI/IHy

IToBapenHas coyib (3KCTpa)

Caxapunas nyapa

IInmeBan (nuThHEBasi) coga

Xumunueckuit cocraB — NaCl
Knacc — cpennue conun

Xumunueckuii coctaB — C12H22011
Knacc — yrneBoast

Xumnyeckuii coctas — NaHCO3
Kitacc — kucable conu

benoe, ceimyuee BewecTso,
pacTBopuMoe B Boje, 0e3 3a-

maxa, COJICHOI'O BKycCa

benoe, ceimyuee

OYEHb XOpOILIO PaCTBOPUMOE B

BEILIECTBO,

BOAC, oe3 3alraxa, CJIaakKoro BKy-
ca

benoe, cebimyyee BeEMIECTBO,
HE OYEHb XOPOUIO pacTBOPHU-
Moe B Boje, 0e3 3amaxa, co-
JIOHOBATOTO

BKyca

(MBLITBHOTO)

IlepBblii BBIBO/: 110 BHELIIHEMY BHJYy JOCTOBEPHO PACIO3HATH BELIECTBA HEJIB3sI; MOKHO OBLIO
ObI paznuuuTh 10 BKycy, HO cor;iacHo npaBu/jiaM TeXHHKH 0€30l1aCHOCTH B XMMHYeCKO¥ Jia-
O0opaTopum BelecTBa NPOOOBATH HeJIb3s!

Heo6xoanMo BCITIOMHUTH elle Kakue-HUOYIb CBOWCTBA.

1) oTHomIeHME K HarpeBa-
HUIO: B JJOMAIIHUX YCJIOBUSX
COJIb MPU HArPEBAHUM JaXKe
He miasures (t1° = 801°C);

2) OTHOUIEHHE K KUCIIOTaM:
pu  J00aBIEHUU KHUCIOTHI,
HalpuMep, YKCYCHOW HHKa-
KUX W3MEHEHUH HE MPOUCXO-
JUT.

1) oTHOLIEHNE K HATPEBAHUIO:
IIpY HarpeBaHUU CHayaja pac-
IUTaBISeTCA, IPEeBpallasicb B
OECLBETHYIO HJIKOCTb, a 3aTeM
kapamenusyercs. Kapamenu3sa-
uus — XUMHMYEcCKas peakius,
MPU3HAKaMU KOTOPOM SIBIISIFOTCS
M3MEHEHUE LIBETA Ha XKEJNThIH, a
3aTeM KOPHYHEBBIH, MOSBJICHUE
XapaKTEepHOro 3araxa #OoKEeHOIr'o
caxapa, U3MEHEeHHe BKyca (HO B
naboparopuu HE npoGyem!);

2) OTHOLIEHHE K KHCIIOTAM:

npu  100aBJIEHUU  KHUCIIOTHI,
HanpuMep, YKCYCHOM HHKaKuX

W3MEHEHUHN HE IPOUCXOJINT.

1) oTHomleHWEe K Harpesa-
HUIO: Y)K€ IpU HarpeBaHuu
1o 60°C (To ecThb B ropsiucit
BOJIe, HamNpuUMep) HaYHHAET
pasnararbcsi ¢ 00pa3oBaHUEM
OeCIIBETHOTO

rasa 0e3 3amaxa;

YIJIEKHCIIOTO

2) OTHOLIEHHE K KHCIIOTaM:

pu  J100ABJICHUH KHUCIIOTHI,
HampuMep, YKCYCHOW, IIpo-
UCXOJUT XUMHYECKas peak-
11, COTPOBOXKAAIOIIASCS
BBIJICJICHHEM  OCCIIBETHOTO

YTJICKUCIIOrO ra3a 0e3 3amaxa.

Bropoii BBIBOA: HCIIOJIb3YA OTHOLICHHUEC K HAIPEBAHUIO U KUCJIOTAM MBI CMOTJIA OBl pa3jInuInuTh

BCE MPEIVIOKEHHBIE HAM BEIIECTBA.
IHopsinok onpeneaeHus:

1) n06aBUTH K HEOOJIBIIUM MOPLUAM BCEX BELIECTB KUCIOTY, TaM, TJ€ BbIICINICS ra3, HaX0AUT-
csl MUTheBas (MUIIeBasi) CoAa;

2) HeOOoIbIIMEe TOPIUU OCTABIIMXCS JABYX BEIECTB HarpeTh, TaM, Ie U3MEHUJICS IBET U 3alax,
HAXOJIUTCS caxapHasl Mypa;

3) TpeTbe BelIeCTBO — IOBapEHHast COJIb.

Bo3nukaeTr HoBas nmpobiema: Iie B3sITh KUCIOTY?

2. Y Hac ¢ Bamu ecTh Tpu npoHyMepOBaHHbIE IPOOUPKHU C OECIIBETHBIMHU pac-
TBOpamu. B 01HOM M3 HUX HAXOJIUTCS AUCTUIIUPOBAHHAsS BOJA, BO BTOPOM — pacTBOP
€IKOI0 HaTpa, a B TPEThEU — PACTBOP KHUCIIOTHI, HO HE YKCYCHOM, a CEPHOM. TOIBKO
BOT I'JIE€ M KaKO€ BEIIECTBO HAXOAUTCS HaM He nognucanu. Kak Bel gymaere, nouemy
7a00paHT He BBIJAT HaM PAcTBOP YKCYCHOW KUCTIOTHI?



JAucTn/uinpoBaHHas BOAA

PacrBop eaxoro Harpa

PacTBOp cepHOM KMCJIOTHI

Xumunueckuii cocras — H20O
Knacc — okcuanl

Xumunueckuii coctaB — NaOH
Knacc — ocHOBanue, 111€7109b

Xumnueckuii coctaB HaSO4
Knacc — xucioTsl

becuerHas, npo3paunas
KHUJIKOCTh, O€3 3amaxa

BbecuerHas, npo3paunas
KHUJKOCTb, O€3 3amaxa

becupernas, npo3paunas
KUAKOCTb, O€3 3amaxa

IlepBblil TpeTHii: 110 BHEIIHEMY BUY PaCTBOPHI pacno3HaTh Helb3sl. Eciu Obl Oblla B HANMYUU

YKCYCHasi KUCIIOTa, €€ Cpa3y MOKHO OBLIO OBl ONPECIHUTh M0 XapaKTePHOMY PE3KOMY 3armaxy. A

TeIepb MPUAECTCS BCIIOMUHATD €lIe KaKHe-TO CBOMCTBA.
HNHauKaTopbl — BEIIECTBA, U3MEHSIONINE CBOI0 OKPAaCKy B 3aBUCHMOCTH OT KaKHX-JIMOO yCIO-
Buii. KNCIIOTHO-OCHOBHBIE HHAMKATOPHI (JTAKMYC, METHUJIOBBIM OpaHkKeBbIH U (eHon(TaIenH) u3-

MEHSIOT CBOH IIBET B 3aBUCUMOCTH OT Cpebl (KUCIIO, HEUTPaTbHOM WIIM IIEIOYHOM ) pacTBOpA.

HNmeet HEWTpanbHYIO Cpendy.
B neit nakmyc okpartieH B ¢u-
OJIETOBLIN IIBET.

HNmeet mienounyto cpeny.

B Heii makMyc okpalieH B CH-
HUWA IIBET, METUJIOBBIM OpaH-
KEBBIA — B JKENTHIN, a (EHOI-
(bTaNeNHOBBII — B MAJIMHO-
BBIH.

Nmeet kuciyro cpeny.
B Helt nmakmyc oOkpaiieH B
KpAacHBIM IIBET, METHUJIOBBII

OpPaH’KEBBIN — B PO30BBIN.

BbIBOJ YeTBEpPTHIN: AJI1 OIIPCACIICHUA KUCJIOTHI HaAM HO,I[OfII[GT " JJaKMYC, U METHJIOBBIM OpaH-

SKEBBIIL.

C nmomoibIo TaKkMyca orpese-
JIMJIM, YTO BOJA HAXOJIHUTCS B
npooupke No3

C noMomniplo JaKMmyca ornpese-
JIWJIU, YTO PAacTBOP IIEJIOYH
HaxoauTcsd B mpooupke Nel

C noMomipto JaKMyca ornpeze-
JIUJIH, YTO PACTBOP KUCIOTHI
HaxoIuTcd B mpooupke Ne2

| 4 s e
Puc. 2. PC3y.TILTaT pacno3HaBaHus paCTBOPOB € IOMOIIBIO JIAKMYCa

Tenepsp, 3HasA, B KaKol MPOOUPKE y HAC HAXOJMUTCS PACTBOP CEPHOU KUCIIOTHI,
MBI 0€3 TpyJa OmpenesiiM, YTO B CTaKaHumke Ne2 HACBIIaH MOPOIIOK MUTHEBOU

(TUIIIeBOIA) COJBI.



Puc. 3. ['amienue coapl KUCIOTON

[Tpoucxonsiiee siBiaeHUE (XUMUYECKYIO PEAKIIUI0) MOXKHO OMUCATH C MTOMOIIBIO
CIEYIOLIEH CXEMBI:
NaHCO; + H,SO, — Na,S0O, + H,0 + COZT
PaccraBuB kor(hPUIIMEHTHI, TPEBPATUTE CXEMY PEAKIIMH B YpaBHEHUE.
2NaHCO;3; + H,SO4 — Na,S0O,4 + H,O + COzT
C moMouIpr0 HarpeBaHusl MOPOIIKOB M3 OCTABIIMXCS CTAKAHYUKOB YCTAHOBUIIH,
4TO B cmakane Nel HaxoquTcs caxapHasl MyJipa, Tak KaK NPy HarpeBaHUM B IJIAMEHU
CIIUPTOBKHU OHA JIETKO pacIllaBWIach, a 3aT€M M3MEHWJIA CBOM IIBET HA 30JI0TUCTO-
kopuuHeBsIi. [Tonyunnacs amopdHas Macca Kapamed.

Puc. 4. IlnaBnenue caxapa — GU3NYECKOE SIBICHUE



Puc. 5. Kapamenb — npoayKT XUMUYECKOH peaKIiuu

C BCIHICCTBOM M3 CTAKAHYHMKA Ne3 Hmuero IIpYU Harp€BaHHWMW HC IIPOHU30IIIIO.

CJ'IGI[OBaTeJII)HO, B 3TOM CTAKaHC HAXOIUTCA ITOBAPCHHAA COJIb.
I'J1aBHBIN BBIBOJI: 3Has (I)I/I3I/ILIGCKI/Ie 1 XUMHUYECKHE CBOMCTBA BCIICCTB, MOXXHO

pacro3HaBaTh BEIIECTBA, OTJIMYATh MX JIPYr OT JAPYyra, 4TO MMEET HEMAaJIOBaXHOE
3HaYeHHUE B TOM YHMCJIE U Ui O0€30MacHOi pabOThl C HUMHU.

Peakumu, mMo3BONSIIOMIME OTIMYUTH OJHO BEIIECTBO OT JAPYroro, Ha3bIBAIOTCS
KauecmeeHHbIMU PeaKyuAMU.

JomMamHee 3axaHue. BcnomMHUTE HE MeHee TpeX U3BECTHBIX BaMm kauecTBeH-
HBIX peakuui. Eciau ecTb BO3MOXKHOCTB, NPOBEAMTE JIOMa JKCIEPUMEHT U Ipen-
CTaBbTE pe3yabTaT B BHIE (poTooTuera. Ecin BO3MOKHOCTH MPOBECTH OIBIT HET,
HapUCYHUTE MOSCHSIOINNA PUCYHOK B TETPAJIH.



