JKCNepUMEHTAJbHBIN TYP
11 kaacc

Crupka 6enbsi — PU3MKO-XUMHUYECKUH MPOLECC, TIaBHBIMH ACHCTBYIOIIMMHE JIUIAMHU KO-
TOPOTO SIBJISIOTCS MOBEPXHOCTHO-akTUBHBIE BeniecTBa (ITAB). O 0XOTHO BCTYINAalOT B KOHTAKT
C 3arpsA3HSIOLIMMHU BELECTBAMH, OCEBIIMMHU Ha TKAHU, HAIPUMED, C MACIaMU U )KUpaMHU.

OpHMM M3 caMBIX «CTapbIX» IOBEPXHOCTHO-aKTHBHBIX BEILECTB sABJsAETCA MbUIO. OHO
MOJeET OBbITh KUAKUM U TBepAbIM. BaM npennaraercs npoBecTH HECKOIBKO OIBITOB C pacTBOPA-
MU MbLIA.

1) IMosryyeHue Mbljia

B npoOupky HaneliTe 5 M1 KOHLIIEHTPUPOBAHHOTO PacTBOpa CTUPAIBHOM cojbl. Harpeii-
T€ €ro Ha CIUPTOBKE WM BOISHON OaHe MOUTH M0 KureHHs. Harperblil pacTBOp ycTaHOBUTE B
HITATUB JUIsI IPOOMPOK U OCTOPOKHO, IO KAIUIAM, 100aBJIsiiTe B HETO PACTUTENLHOE Macyo, ITOKa
OHO HE IIEPECTaHET PACTBOPSTHCS. B moiaydeHHbIN pacTBOp 100aBbTE IIETIOTKY OBAPEHHOM CO-
7M. AKKypaTHO LIIIATEJIEM MJIM [VIa3HOM JIOMATKON OTIIENHUTE KyCOYEK OT ITOJIyYEHHOI'O CryCTKa
U pacTBOPUTE €ro B HeOOJIbIIOM 00beMe BOJbl B crakaHe. [Tomyunincs mbuibHBINA pacTBOp? [lo-
JyMalTe, IOYEMY MBUIO MOIY4YHJIOCh TBEPABIM?

2) IlpuroToBJjieHrEe PacTBOpPa MblJIa

B3sBecpTe npumepno 0,3 T MbUIa, PEATIOKEHHOTO BaM, IOMECTUTE B CTaKaH U J100aBbTE
30 MJT IMCTHIUTMPOBAHHOW BOJIBI. AKKYpaTHO pa3MelIaiTe.

3) OnpeneneHue KUCJIOTHOCTH MBLJILHOTO PacTBOpPa

[TomecTTe B MpOOMPKU MO 2 MII MPUTOTOBJICHHBIX PAacTBOPOB M J00aBbTe Tyna 1-2
KaIUIM pacTBOpa JakMyca (MOXKHO HCIIOJIb30BaTh MOJOCKH YHMBEpCAJIbHOIO MHAMKaTopa). Kak
W3MEHMJIICS IBET HHAMKaTopa? KakoBa KHCIOTHOCTb CPENIbI MOIYYEHHBIX PACTBOPOB?

4) Onpenenenne pacTBOPMMOCTH MbLIA B KECTKOM Boje

ITomecTrTe B poOUpPKH MO 3 MJI BOJAOIPOBOAHOM BOJbI. JJoOaBbTE Ty/na MO KaIlIsIM MPH-
TOTOBJIEHHBIE PACTBOPBI MbuIA. [Ipon3onumm 11 Kakue-1o N3MEeHEHUs?

[ToBTOpHTE OMBIT, HO B BOJONPOBOAHYIO BOAY J00aBbTe MO 1 MIJI pacTBOpa XJjopujaa
KaJIbIUs, a 3aT€M IO KaIuiIM pacTBOp Mbula. MI3MeHUI0ch 1 4T0-T0?

Bce nonyuennsie pe3ynbTaTel 0OpPMHUTE B BUE TaOIHUIIBI.

3aganns
1) Yto Ttakoe «ctupanbHas» cona? Kakyro peakiuio cpeasl uMeeT ee pactBop? OTBeT MoATBep-
JUTE ypaBHEHHEM peakiuu. [loueMy ee ncrosb3yroT pu U3rOTOBIEHUH MbLia?
2) Hamumure peakiuio, MPOTEKAIOMIYI0 NMPU B3aMMOACHCTBUHM PACTUTEIILHOTO Macja CO CTH-
pajgbHOM COMOM.
3) Uro npou3onnio npu A00aBICHUH TTOBAPEHHOW COJIM B PEAKIIMOHHYIO CMECh MPH TOJTYYCHUN
Mmbuta? Kak HaswsiBaeTcs 3ToT mporiecc? Uem oH 00yciaoBieH?
4) Kakast KUCIIOTHOCTb Cpefibl XapakTepHa JUIsl BOAHBIX pacTBOpoB Mbuta? Ilouemy? OtBer noa-
TBEPAUTE YPABHEHUEM PEAKIIHUH.
5) Uto mpou301LI0 C MBUIOM IpU 100aBICHUU B BOJY pacTBoOpa Xjopuja kKaiabius? OTBeT moj-
TBEPANUTE YPAaBHEHUEM peaKkMU. MOKHO JIM UCTIOIb30BaTh MBLIO AJIsI CTUPKH B JKECTKOM BoJE?

Pemenne
1) CtupanbHas coga — 3To kKapOoHAT HaTpus. PacTBop kapOoHaTa HATPHUS UMEET IIEI0Y-
HYIO PEaKkLHUIo CPeJibl:



Na2CO3 + H20 <> NaHCO3 + NaOH
CO3% + HOH <> HCOzY + OHY
Mpiia — 3TO HaTpUEBbBIE U KAJIMEBBIE COJM BBICIIUX YKUPHBIX KApOOHOBBIX KUCIOT. [ToCKONbKY B
pacTBOpe CTUPATBLHOM COABI COACPIKUTCS MIEN0Yb, TO MpH mpubdapneHun ee k BXXK mpouncxonut
peakuys HeUTpalIu3aluu:
RCOOH + NaOH <> RCOONa + H20
2) Ha mpumepe 071eMHOBOM KUCITIOTHI:
C17H33COOH + NaOH <> C17H33COONa + H20
3) [Ipu noGaBiIeHUM XJIOpUAa HATPUS B PEAKIIMOHHYIO CMECh CHU3MIIACh PACTBOPUMOCTD
IIOJIy4YEHHOU COJIM, M OHA BBINIAJIAa B 0CaZOK. Takoy mpolecc Ha3pIBacTCs BbIcanuBaHue. Ero cyts
B TOM, YTO TpHU J00aBJICHUU B PACTBOP CHIIBHOTO 3JEKTPOJIUTA PE3KO YMEHBIIAETCS PACTBOPH-
MOCTb COJIEPKALIUXCS B HEM BEIIECTB, 0COOCHHO OPraHUYECKUX, U OHH BBIMAJAIOT B OCAIOK.
4) MbLI0 — 3TO COJIb €J1a00it KapOOHOBOM KHCIIOTHI U CHIIBHOTO OCHOBaHHMs. [To3ToMy mipu
PacTBOPEHHUH MbLIa B BOJE MPOUCXOIUT PEAKLIUs TUAPOIN3a:
RCOONa + H20 <> RCOOH + NaOH
W3 ypaBHEHUs BUJTHO, YTO JIJIsl pacTBOPA MblIa XapaKTEpHA LIEIOUHAs PEAKIUS CPEbL.
5) Kanbiuessie u maruuessie conu BXKK HepacTBopuMEI B BOJI€:
2 RCOONa + CaCl, — (RCOO),Cal + 2 NaCl
XKecTkas Boga cCOAEpX UT B CBOEM COCTaBE COJIM Kalblus W Maruus. [Ipu nomananuum mblia B
TaKylo BOAY, Oy/IeT IPOUCXOJUTh peaKlys, 1 MbUIO IIOTEPSIET CBOU CBOMCTBA.

Kpurepun onenuBanus:
1) TexHuKa BBIMOJIHEHUS SKCIIEPUMEHTA: OLIEHUBACTCS

- YMEHHE YEeTKO, CIeaysl HHCTPYKIINH, BBIOIHATH SKCIIEPUMEHT 1 6ann

- yMeHue paboTaTh C BecaMu 1 6ann
- yMeHHe 0(OPMIISTh PE3yIbTaThl IKCIIEPUMEHTA 1 6ann
Bcero 3 6anna
2) 3a OTBET Ha KX/l BOIIPOC 2 6amna, Bcero 10 6amos
3) 3a kaxj0e MpaBUILHO HAITMCAHHOE YPAaBHEHHE 1 Gamn, Bcero 5 6amioB

B otBeTe Ha 1 BompocC NpaBUIIBHBIM CUATATH MOJHOE JTUOO0 COKpAIEHHOE YpaBHEHUE THAPOTIU3A
TOJIBKO 1O 1 CTyIeHH.

Hroro 18 dams10B



10 knace

JloKaxuTe ONBITHBIM IYyTEM, UTO MPEJIOKEHHAs BaM CMECh COJIEM COCTOMT M3 aleTara
HATpHs, CyJabpaTa aMMOHUS U THIPOKapOOHAaTa HATPHUS.

JUi BBINOJIHEHUSI DKCIIEPUMEHTA Bbl MOXKETE MCII0JIb30BATh CIEAYIOLUE PEAaKTUBBI: pac-
TBOP COJISIHOM KHMCJIOTHI; KOHLIEHTPUPOBAHHBIN pacTBOP MMAPOKCUAA HATPHS, pacTBOP XJIOpHIA
Oapusi, yHUBEpCalIbHbIM MHANKATOP WM KpacHas JaKMycoBas Oymara, pacTBOp CEpHOM KHCIIO-
Thl, U3BECTKOBAsl Boja. Takxe B BallleM PACIOPSIKEHUU UMEETCs CIUPTOBKA U IPOBOJIOKA IS
IPOKAJIUBAHUS.

3aganue
1) HanumuTe muiaH onpenesieHus COCTaBa CMECH.
2) HanumuTe ypaBHEHHUsI BCEX MPOBEACHHBIX BAMU KaUECTBEHHBIX PEAKIMNA B MOJICKYJSIPHOM U
MOHHOM BHJIE.
3) Kak oTiinuuTh pacTBOp THApOKapOOHaTa HATPHUs OT pacTBOpa KapOoHaTa HATpuUs?

Penrenne
1) KauecTBenHas peakiys Ha KaThoH Hatpus. [leTieil mpoKaaeHHOM MPOBOJIOKH 3aXBaTUTh He-
CKOJIbKO KPHUCTaJUTMKOB CMECH W BHECTH HX B IIJIaMsl CHUPTOBKU — HAOJIOJACTCS JKEJITOE OKpa-

mIMBaHUC IIJIAMCHU.

2) lInarenem, ria3HOM JOMATKOM MM OJHOPA30BOM YalHON JIOKKOW HEOOJBIIOE KOJIUYECTBO
CMECH BHECTH B CTaKaH MM OOJBIIYIO MPOOUPKY U PacTBOPHUTH. Il0TydeHHBIN pacTBOpP NCIIOIb-
30BaTh JJIA IMIPOBCACHU A KaUCCTBCHHBIX peammﬁ.

3) Peakiiust Ha KaTHOH aMMOHUS. B mpoOUpKYy MOMECTUTh 2 MJI HCCIIEAYEMOTO pacTBopa, 100a-
BUTH 1 M KOHHCHTpI/IpOBaHHOﬁ eJIoYnu U HArpeThb B IJIAMCHU CIIMPTOBKH. BBII[CJ'UII—OIJ.[I/IIZCH
adMMHaK OIMPEACIIUTL II0 3allaXy U IO MOCHHCHHIO KpaCHOﬁ HaKMYCOBOﬁ 6YMa)KI(I/I HJIN Xapak-
TECPHOMY IBETY YHUBCPCAJIbBHOI'O UHAHUKATOpPA.

(NH4)2S04 + 2 NaOH — NapSO4 + NH3T + H20

NHs* + 2 OH" — NHs + H20

4) Peakiusi Ha cyibdar-annoH. B mpoOUpKy mMOMeCTUTh 2 MJI HCCIEIYyEMOro pacTBOpa U IO
KalisiM ,[[06aBI/ITL pacTBOp XJIOpHUaa 6ap1/151. Ha6J‘I}OI[aTB BBIIIAACHNUC 66)‘[01"0 ocCazKa.

(NH4)2S04 + BaCl, — BaSO4 + 2 NH4CI

Ba%* + SO4> — BaSOq

5) Peakuus Ha aineraT-aHnoH. B mpoOupky momectuts 1-2 mimarens HCClienyeMoil CMECH U 110

KaIIsiM J00aBUTh KOHLEHTpUpOoBaHHbIN pacTBOp (30%) cepHOI KUCIOThI, MOXKHO YyTh HarpeTh.
[TosiBuTCS 3amax ykcyca. BeleneHune ykCyCHOM KUCIIOTHI J0Ka3aTh 110 U3MEHEHHUIO IIBETa WHIH-
Karopa.

CH3COONa + H2SO4 -CH3COOH + Na2SO4

CH3COO" + H" — CH3COOH

6) Peakiins Ha ruapoKapOOHAT-aHHOH. B MpOOMPKY MOMECTHTH 2 MJT HCCIIEIyeMOTO pacTBOpa 1

MO KaruisiM JT00aBUThH PacTBOP CHUIILHOM KUCIOTHI (COJITHOU WiH cepHoii). Habmomaercst OypHoe
«BckHIanuey. I'mapokapOoHaT-aHUOH OT KapOOHAT-aHHMOHA OTJIMYAEeT KHCIOTHOCTh cpeibl. B
pactBope ruapokapbonartos pH = 7, B pactBope kapbonatos pH >> 7.

NaHCO3 + HCI — NaCl + CO» + H.O

HCOs; + H" — CO2 + H20



Kpurepun oueHuBanus:
1) Meroauka mpoBeiCHUS SKCIIEPUMEHTA!

- paboTa cO CIUPTOBKOIA TIPH TPOBEIACHUH KaueCTBEHHOU peakiuu Ha Na* 1 6ann

- IPUTOTOBJICHUE PACTBOPA UCCIEAYEMOU CMECH 1 Gamn
- [IPOBEJICHUE KAUECTBEHHBIX PEAKIUIl B pacTBOpE no 1 Gamy, Bcero 4 6amia
2) [lnan npoBeieHNsI aHATM3a CMECH 3 Gamna
3) VpaBHEeHHS KaYeCTBEHHBIX PEaKIIHiA o 1 6amty, Bcero 8 6amioB

HToro 17 6an10B



9 kaacc
[Tepen BaMu HaXOATCS PACTBOPHI COJITHOM KUCIOTHI, THAPOKCHUIA HATPHSI, Cylibdara Me-
U 1 kKapOoHata HaTpus. [1onb3ysach UMEIOIUMUCS pPEaKTUBAMU, TIOJTYIUTE HEPACTBOPHUMOE OC-
HOBAHHUE, OCHOBHYIO COJIb, OCHOBHBI OKCHJI, KUCJIIOTHBIMA OKCHJl. Ha30BUTE MOIyYEHHBIE COENU-
HCHUSL.
3anuIInTe ypaBHEHUS! MPOBEACHHBIX PEaKIMi B MOJICKYJISIPHOM U MOHHOM BuIe? Yka-
JKUTE IPU3HAKHU PEAKIIUH | YCIOBHS UX MPOTEKAHUS, T 3TO HEOOXOAMMO.
Pemenne
1. HepactBopumoe ocHoBanue — ruapokcu meau (11):
CuSO4 + 2 NaOH — Cu(OH)24 + Na2SOq4
BrImman ocamok cuHETO 1IBeTa
Cu?* + 2 OH — Cu(OH)2d
2) OcuoBHbIi oken — okeua mean (11):

Cu(OH), —tP CuO + H,O

B xone peakuuu 1BET 0caKka MEHSETCS C CHHETO Ha YepHBIN

3) KucnoTHsIii OKCHT — yrIIEKUCIBIN ra3 win okcu yriepoaa (1V):
Na;COs + 2 HCl — NaCl + CO2T + H.0

COs* + 2 H" — H,0 + CO.T

Hab6mronaercs 6ypHoe BbICIIEHHE ra3a

4) OcHoBHas coyib — OCHOBHBIN KapOonat meau (1) wiu ruapokcokapoonar meau (11):
NazCOs3 + 2 CuSO4 + 2 H,0 — (CuOH)2COs{ + NazSO4 + HySO4
CO3% + 2 Cu?" + 2 H,0 — (CuOH),CO3d

Beoinan ocaznok 3e1€eHOBAaTO-TOIyOOr0 IBETa

5) OCHOBHBIN OKCHJT MOKHO MOJIYYUTh U U3 MaJaxuTa:
(CuOH)2CO3 — 2 CuO + H20 + CO»

[IBeT ocagka Takke MEHsIETCS ¢ 3€JIeHOBATO-T0Jy00ro Ha YEepHbIH.

Kpurtepuu onennBanus:
1) TexHuka MpoBeIeHUs SIKCIEPUMEHTA — OLICHUBAETCS:
- yMeHue paboTaTh C pacTBOpaMH (B MPOOMPKY HAIUTh He Oosiee 3 M OJHOrO pacTBOpa, MOCTa-

BUTH €€ B IITATUB U MO KaIuisiM 100aBUTH 2-0i pacTBOP) 1 6amn
- YMEHHE HarpeBaTh Ha CIUPTOBKE C COONIOICHUEM MPABUII TEXHUKHU O€30MacHOCTH 1 Oamn
2) Kaxxoe nojiydueHHOE BEIIeCTBO 1 6am1, Bcero 4 6amna
3) Ha3BaHus noiay4yeHHbIX BEIIECTB o 0,5 6amna, Bcero 2 6amia
4) YcnoBue moTydeHusi OCHOBHOTO OKCHa 1 Gamn

3) Kaxxioe MosiekyIsipHOE M KaXKI0€ COKpAIIeHHOE HOHHOE YpaBHEHue 1o 1 6amty, Bcero 8 Oai-
JIOB
Hroro 17 6ans0B



7 - 8 k1ace

CeronHsi BaM IIPEICTOUT MPUTOTOBUTH «Ta3UPOBKY U3 MOJIOKa». {1 3TOro BaMm motpe-
OYIOTCSI pPacTBOPHI XJIOPHJIA KAJIbIHs, COISTHON KUCIOTHI U KapOoHaTa HATpHs (KaJlbIIMHUPOBAH-
HOM COJIbl, CTUPATILHOM cO/bl). PacTBOPHI Xs10pHia KajabLus U COJIIHOM KUCIIOTHI YK€ TOTOBBI. A
pacTBOp KapOOHAaTa HaTPUs MPUTOTOBHTE CAMHU.

Jlis IpUroTOBJIEHUS pacTBOpa BaM MOHaN00sATCS Boja U cofa. B crakan momectute 1
YalHYI0 JIOKKY BemecTBa. C MOMONIBIO IUIMHpA WK APYroil MepHOU nocyasl otMepbTe S0 Mt
BOJbl. B crakaH ¢ conoil 1o06aBbTe NOJOBHHY OTMEPEHHOro 00BbEMa BOJbI M pa3MelIaiiTe 10
HIOJIHOTO pacTBOpeHHUs coiu. Jlanee 1006aBbTe BCIO BOJLY B PACTBOP.

Bo3bpmuTe 607b1110#1 cTakaH, moMecTuTe B Hero 50 Mil pacTBOpa XJI0pHIa KaJIbIUs U MIPH-
TOTOBJICHHBIN pacTBOp coabl. OOpa3yercsi «MOJIOKO» - Oenasi B3BeCh KapOoOHaTa KaiubIus (Men).
He naBas ocangky ocectb, mpuiieiiTe pacTBOp COJISTHOM KuCIOTHI (He Oosiee 10 mi). XKuakocts
«BCcKUIaeT» - BblAensercs ras. [lonyunnacey «rasupoBka». [Ipu 3TOM pacTBOp CTaHOBUTCS IIPO-
3pa4yHbIM.

3aganue:

1) OnuuTe npouecchl, KOTOpble Bbl HAOMIOJAIU B X0/1€ IPOBE/ICHUS OIbITA B BUJE 2-X ypaBHE-
HUN XUMHUYECKUX PEaKLui;
2) Kakotii ra3 BelIesUICS IIPU NTOJIyYE€HUN «ra3upoBKu»? KakoBel ero cBoiicta?
3) IMpenapartsl, coaepKaline Kb, (XJIOPUCThIA KaJIbLUi, NIFOKOHAT KAL) IPOJAIOTCS B
anTeke. A Kakylo poJib UIPaeT KalblUil B )KU3HU YEJIOBEKA U JKUBOTHBIX?
4) B3Becb kapOoOHaTa KaJblLUsl Ha3BAIN «MOJIOKO». A KaKO€ €Ile MOJIOKO, MOJTYyYeHHOE XUMHUYe-
CKUM c11ocob0oM, BaM u3BecTHO? Hanummre ¢popmyity 3TOro BemiecTsa.
5) IlpuBeauTte mpuMephl ABYX ra3oB, UMEIOLIMX 3alaX, U ABYX ra3oB, UMEIOLMX 1BeT. Hanumm-
T€ (GOPMYJIBI STUX COCAMHEHUH, YKa)KUTE UX LIBET.
Pemenue

1) CaCl, + Na,CO3 — CaCOsd + 2 NaCl

CaCOs + 2 HCl — CaCl, + CO,T + H20
2) Beiaenuics yriaekucibli ra3. becuBetnbiit. M = 44 r/Moib, TsKeJIee BO3AyXa, HE MOICPIKH-
BaeT F'OPEHUE, paCTBOPSETCS B BOJE.
3) Kanpuuii — oIMH U3 rIaBHBIX MAaKpO3JIEMEHTOB, IPUCYTCTBYIOIIMX B KUBBIX opraHuzMax. OH
BXOJIUT B COCTaB KocTel — (pOpMHUpPYET CKEJNET; BIUSET Ha CBEPTHIBAEMOCTh KPOBU, OOMEH yrJie-
BOJIOB U BOJIbl; PErYJIMPYET MBIILIEYHOE COKpalieHue. Hanpumep, kanpluuii HE0OXOAUM JoMalll-
HUM NTHLAM, T.K. SIBJISIETCS OJIHUM U3 IVIABHBIX KOMIIOHEHTOB CKOPJIYIIbI SIMII.
4) B3Bech rHAPOKCHIA KAIBIHS — «H3BeCTKOBOE MOJIOKO» — Ca(OH)z2.
5) I'a3b1, umetontue 3amnax, - 03oH O3, xsop — Clz u ap.. ['a3b1, UMeroMe OKpacKy, - OKCUA a30Ta
(IV) NO2 — 6ypsrit; x10p — Clz — sxenTo-3eneHsrii u np.
Kpurepun onenuBanus:

1) 3a xax/plil TPaBUIIbHBIN MOJIHBIN OTBET Ha BOMPOCHI 1, 2, 3 no 2 6asia, Bcero 6 6ayos
2) OtBer Ha Bompoc 4 1 6ann
OTtcyTcTBUE B OTBETE HAa3BAHUS WM (POPMYIIBI 0,5 Gamma
3) IonHeIii OTBET Ha BONpocC 5 5 6anos
3a Kax/10e MPaBUIbLHOE Ha3BaHUE no 0,5 Ganna, Bcero 2 6anna
3a Kax/1yo NpaBUIbHYI0 GopMyy no 0,5 Gayna, Bcero 2 Gana
3a yka3aHHBIN I[BET o 0,5 6amna, Bcero 1 Oamn

HToro 12 dam10B



