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BBenenue.

Xumus — pyHaaMeHTalIbHasi HayKa O CBOMCTBAX M MPEBPAIEHUIX BEIIECTBAX, U3 KOTOPBIX
COCTOUT MaTepblii MUp. XUMHUS U3y4aeT COCTaB, CTPOCHUE, PEAKIIMOHHYIO CIIOCOOHOCTh U
CTaOMJIBHOCTD, CIIOCOOBI M ITyTH TIPEBPAIICHUS OJJHUX BEIECTB B JIPyrHe.

M3yueHre XMMUN BKITIOYAET B CE0s JISKIIUHU, MPAKTUYECKUE MU J1a00paTopHbIe PadOTHL.
JlaGopaTopHble pabOTHI coJIEepKaTh TEMBI 110 OPraHUYECKON M 00IIeH XUMHUHU, KOTOpBIE
MOJIHOCTBHIO COOTBETCTBYIOT paboyei mporpamMmme.

BrimosnHenue nabopaTopHbIX padoT CIOCOOCTBYIOT Pa3BUTHUIO 3HAHUN U YMEHUH CTy/IEHTa
TOJIBKO TOTJIa, KOTJIa OHU BBIMOJHSIOTCS HE MEXaHUYECKH, a I0Ciie HEe00X0AUMOM
TEOPETHUECKON MOArOTOBKU. CTYAEHT JI0JKEH 3HATH TOCIIE0BATEIILHOCTD BBIITOJHEHHS OTIbITA,
MOYEMy M KakK MPOTEKAET XMMHUYECKasi PEaKIIHsl.

Crnennguxa padorsl B XUMHYECKHUX J1a0opaTOpHsX.

e PaboTa B XMMHYECKHX JJAOOPATOPUAX TPEOYET TIIATEILHOTO COOIIOAEHUS TEXHUKH
0€30IaCHOCTH, TIOKapHOH 0€30MaCHOCTH U OXPaHbI TPY/A.

e B naGopaTtopusx KaTeropuyecK 3arpeniaeTcs:

® KYpWTb;

® [IPpUHUMAThH MHUILLY;

® CIIOJIb30BaTh XMMUYECKYIO IOCYAY AJIsl MUIIEBBIX LIENIEH;
® IIPOU3BOJUTH OMBITHI HE IO TEME 3aHATHS;

¢ [10JIb30BaTbCAd HC3HAKOMBIMH PCAKTHUBAMU U PCAKTHBAMH, HAa CKIIAHKAX KOTOPBIX
OTCYTCTBYIOT 3THUKCTKH

L4 paGOTaTB C JCTKOBOCIIIIaMCHAIOIIINUMUCA BEIICCTBAMU BONIH3H OTKPBITOTO OT'HA;

® BBIHOCUTH KOHIICHTPUPOBAHHBIE KUCIIOTHI, IIIEJIOYH U PE3KO Maxy4yHe BEIIecTBa U3-TI0]
BBITSDKHOTO IIKada.

[lepen BrIMOTHEHHEM JTAOOPATOPHOI PaObOTHI KAXKIBIN CTYAEHT JOJIKEH MOJYYUTh JOMYCK KaK
0 COJIEPXKAHMIO pabOThI, TAK M 110 OCHOBAM TEXHUKU OE30MACHOCTH, Pe3yJbTaThl
SKCIIEpUMEHTa He00X0IMMO NOKa3aTh npemnoaBatento. Otyer mo gabopaTopHoii padore
MOJUIEKUT TEOPETUYECKOH 3aIuTe.



JlaGoparopuasi pabGora Nel.
OnpeneneHne Ka4eCTBEHHOI0 COCTABA OPraHMYeCKOro cCOeIUHEHUS.
Kakwue snemMeHTHl BXOIAT B cocTaB napaduHa’?

O0opynoBaHHe M peaKTUBBI: TapaQUHOBBIE CBEUH, MPEIMETHOE CTEKIIO, TPOOUpKa U
IPOOHPKOIEPIKATEIb, CITUUKH.

Hna npogunsnozo yposna: 0,2 r napaduna, 1-2 r okeuga meau (1), 1 ¢
6e3BoaHOTO cynbdaTa menu (1), cBeKepUroTOBICHHBIN PacTBOP
THJIpOKCUIa Oapysi MM THAPOKCHIA KaJIbIIHsl, BaTa, Ta300TBOIHAS TPYyOKa,
npoOupKa, MTATUB, CIIUPTOBKA.

Xox paboThr:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH HAa BOIIPOCHI:
1. Kakue BelecTBa Ha3bIBAIOT AJIKAHAMU?
2. JlaiiTe XapaKT€pUCTUKY TOMOJIOTUYECKOTO psijia aIKaHOB T10 TUIAHY:
e OOmas gopmyna
e Ponosoii cydduxc
e Buasl nzomepuu
e Howmenkiarypa

e XapaxkTepHbIC peaKkLuu

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1. Tlonmoxrure HeOOIBILON KycoUek napaduHoBoii cBeun. B mpoOupke aepkarene
3aKpenuTe npeaMeTHoe cTekiio. [IpoBeanTe HECKOIBKO pa3 MPEeIMETHOE CTEKIIO Hal
IUTAMEHEM CBEYH, TaK, YTOOBI BEPXHAA YacTh IUIAMEHH Kacanach cTekia. Uro
HaOmonaere? HaOmroieHre 3anmummTe B Ta0IHILy.

2. 3axpenuTte MpoOUPKY B MPOOUPKOAEpKATENb, OCTYIUTE MPOOUPKY (HE KacalTech
pykamu). [lognecure mpoOUpKy OTBEPCTHEM HAJ| ITITAMEHEM CBEUH, IPUMEPHO 2-3 CM.
Jlep>xute B TedeHne Heckonbkux MUHYT. (ITocTapaiitecs, 4TOOBI TUIaMs CBEYH HE
Kacayioch npooupku!) Uro Habmogaere? HabmoqeHre 3anuinTe B TaOIHILY.

BeiBoa: Kakue BemecTBa NOSABUJINCH B pe3yJbTaTe rOpeHusi Napa@MHOBOMH
cgeyn? O 4eM 3TO CBHECTEIbCTBYET.



3. Cobepure npubdop cormacHo pucyHky. Cmech 1-2 r okcuna meau (I1) u 0,2 r mapaduna
XOPOILO MepeMelIaiTe 1 MOMECTUTE Ha THO pooupku. CBepXy HACHIIIBTE €lIE HEMHOTO
okcuna meau (I1). B BepxHioto yacTs mpoOUpPKH BBEAUTE B BUAE IPOOKHU HEOOIBIION
KYCOUEK BaThl U HACBIIIBTE Ha HEE TOHKUI Clloii Oenoro nopoika cyabdara meau(ll).
3akpoiiTe mpoOupKy MPOOKOIA ¢ Ta300TBOIHON TpyOKOii. [Ipu 3TOM KOHEI ra300TBOIHOM
TPYOKH JTOJIKEH yIUpaThCsl B KoMoueK BaThl ¢ cyabhaTom meau (11). Hiknuit konery
ra300TBOJHOM TPYOKH JIOJIKEH OBITh MOTPYKEH B MPOOHPKY C PACTBOPOM I'MIPOKCHAA
Oapust WM TUAPOKCHIa Kaiblust. Harpelite mpoOMpKy B rmiiaMeHu ciupToBKy. Ecin
poOHpKa MIIOTHO 3aKPBITA, TO YEPe3 HECKOJIBKO CEKYH]I M3 Ta300TBOIHOM TPyOKH
HAYHYT BBIXOJUTH My3bIPbKH ra3a. Kak ToNbKo pacTBOp rMAPOKCUAA OapHsl UM
THJIPOKCUA KaJbIMsI IOMYTHEET, TPOOUPKY C HEl CIIeyeT YAAIUTh U MPOJI0JIKUTD
HarpeBaHue, MoKa mapsl BOJIbI HE IOCTUTHYT Oeoro nopouika cyiasgpara meau (1) u ve
BBI30BYT ero nocuHenue. [locie m3meHnenus okpacku cyiabgara meau (1) cnenyer
MPEKpaTUTh HarpeBaHue.

BriBoa: IlosiBineHne KakUX BELIECTB CBUAETENbCTBYET IOMYTHEHHUE PacTBOpa
THJIPOKCUIA Oapus MM THAPOKCHA KaIbIHs, @ TaKXe MOCUHEHHE 0esoro
nopoika cynbgpara menu (I1). O HanuuMm, Kakux 3JIEMEHTOB B COCTaBe
napaduHa MO>KHO BECTH peub?

Od¢opmitenune padoThbl.

Pesynbrarsl paboThl 0popMIIAIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pazmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:

JlaGoparopHasi pabGora Ne 2.

ITosryuenne u cBoiicTBa 3THJIeHa. 3ydyeHue cBoiicTB OeH30.1a.

O0opynoBanne n peakTuBbl: Kycouku nonustuneHa, 5 % NOJKUCIEHHBIN pacTBOP
HepMaHraHaTa Kanus, 5% pacmeop 6pomMHoll 600bl, 6EH3011, SIMAHOI, KYCOUKU NeM3bl UTU
necok, poOUPKH, CIIMPTOBKA, CIIMYKH, IIITATUB WIIH MIPOOHPKOIEPKATENb.

Xox paboThr:
Teoperuyeckoe BBeAeHHE.

OTBeTUTH HAa BOIIPOCHI:



1.

2.

3.

Kaxkue BemecTBa Ha3bIBAIOT AJIKEHAMU?
JlaiiTe XapakTepUCTUKY T'OMOJIOIMYECKOT0 Psiia aIKEHOB 110 IIaHY:
e OO6mas Gopmyna
e Ponosoii cydduxc
e Buasl nzomepuu
e Howmenkiarypa
e XapakTepHbIC peaKLUU
JlaiiTe XapaKTepUCTHKY OCH30J1y 1O IUIaHy:
e @opmyia
e Crpoenue

e XapakTepHbIC peaKkLuU

IIpakTHyeckoe BbINOJIHEHHE Pa0OTHI.

1.

Cobepute mpubop amns moaydeHus razoB. [IpoBepbTe ero Ha repMeTHYHOCTh. B
pOOUPKY MOMECTUTE HECKOIBKO I'PaHYIT UM KYCOUYKOB MOJIMITHIICHA. 3aKpOUTE
npoOKOH ¢ ra300TBOHOM TpyOKoii. Harpeiite conepxumoe npodupku. Yto
Habmronaete? [IpomycTuTe MOMydeHHBIH ra3 4epe3 MOAKUCICHHBIH pacTBOP
nepMaHranaTa kanus. Yro HabmromaeTe? 3anuinTe ypaBHEHUS IPOACTAHHBIX PEaKIfil B
rpade «Yto Habmonar0?» Tabnuibl. OTBETHI Ha BOIPOCH! 3aIIUILUTE B BBIBO/IE.

Cobepute mpubop A modydeHus ra3oB coraacHo puc.l7 ctp 40 Xumus 10 k1 BY. B
pOOUPKY MOMECTUTE 2 MJT KOHIICHTPHUPOBAHHOM KUCIIOTHI, 1 MJT 3TaHOJIa U HECKOJIBKO
KYCOYKOB IT€M3bI WJIH MIECKa JUIS PABHOMEPHOTO KUIIEHHSI CMECH. 3aKpoiTe MpoOHpKY
pOOKOH € ra300TBOIHOMN TPYOKOH M HarpenTe Ha MIIaMeHH CIIUPTOBKH. Beiaensromuiics
ra3 MpoITyCcTUTE Yepe3 pacTBOp OPOMHOMN BOJIbI U TIOJKUCICHHBIN pacTBOp NEepMaHraHaTa
kamusi. Yto mpu sTom HaOmonaete? [Togoxrute ra3 y KOHIA ra300TBOHON TpyOkH. UTo
Habmronaere? OTMeThTE IBET IUIaMEHH. YeM OTJIMYaOTCs peakii TOPEHHsI TeHa U
srana? Kak mosydaror 3TeH B J1abopaTopuu U pombliuieHHOcTH? Hanummre ypaBHeHUs
peakuuu B rpade «HUto aenaro?» tadbmuipl. [loueMy 3TeH oOeciiBeUnBaeT pacTBOPEI
OpOMHOI1 BoibI M IepMaHranara kanus? Hanumure ypaBHenus peakuuii B rpade «Uro
nenaro?» Tabnuiel. OTBETHI Ha BOIPOCHI 3aIMILIUTE B BHIBOJIE.

B nBe npoGupku HaneiiTe o 5 kanenb OeHszona. B onHy u3 HuX 106aBbTe 2 M1 OPOMHOM
BOJIbL, @ B IPYTYIO 2 MJI pacTBOpa MepMaHranara kanusi. Berpsxuute 06e npooupku. Yro
Habmonaete? [louemy He MPOUCXOAUT 0OECLBEUMBAHUS PACTBOPOB OPOMHOM BOJBI U
nepMaHranata kanusi? OTBeThl Ha BOTIPOCHI 3aIlUIIKATE B BHIBOJIC.



Od¢opmitenune padoThbl.

PesynbraTsl paboThl 0POPMIISIOTCS B BUE TAOIHIIbI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pasmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:

JlaGoparopHasi paGora Ne 3.

H3yyenue cBOMCTBA CHHUPTOB.

O0opynoBanue u peakTuBbl: 96% pacTBOp 3TaHONA, TAULIEPHH, JUCTHIIMPOBAHHAS BOJA,
nojicoaHeyHoe mMacio, 10 % pactBop cynbdara menu (1), 10 % pactBop memnoun, 5%
pacmeopa ouxpomama kanus , 20 % pacmeopa ceproil KUCI0mbl, U30AMUIO0BbII CNUPM, METHAS
MIPOBOJIOKA, CIUPTOBKA, IPOOUPKH, CIUYKH, AEPKATEIb, TUIETKH.

Xopn paboThr:
Teoperuyeckoe BBeneHHE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BemiecTBa Ha3bIBAIOT CIUPTaAMU?

2. JlaiiTe XapaKTepPUCTUKY TOMOJIOTHYECKOTO psifia MPeaeTbHbBIX OHOATOMHBIX CIUPTOB IO
IJIaHY:

e OOmas Gopmyna

e Ponosoii cydduxc

e Buasl nzomepuu

e Howmenkiarypa

e XapakTepHbIC PEaKLUU

3. JlaiiTe XxapakTepHCTUKY MHOTOQTOMHBIM CIIMPTaM: TIUIEPUHY U STHIICHTIMKOJIIO 110
IJIaHY:

e Howmenkiarypa



e CrpoeHue

e XapakTepHbIE PEaKLUU

IIpakTnyeckoe BbINOJIHEHHE Pa0OTHI.

1.

PaccmoTpute BIAaHHBIN B IpoOupke oOpaser sTuinoBoro cnupta. [lontoxaiite ero. Yro
omrymaete? B npyryro npoOupky npuieiiTe HeCKOJIBKO Karenb BeIAaHHOro Bam crimpTa ¢
MOMOIIIBIO MTUTIIETKH, J00aBbTE 2 MJI AUCTHIIMPOBAHHOM BOJBI M COJEPKIMOE
B30ousTaiite. UTO0 MOXKHO CKa3aTh O PACTBOPUMOCTH STHIJIOBOTO CIHPTa B Boje? OTBETHI
Ha BOIIPOCHI 3aIUILUTE B BBIBOJIE.

B oany npobupky HaneiTe 2 M1 AMCTHJUTMPOBAHHON BOJIBI, @ BO BTOPYIO 2 MJI ATUIIOBOTO
CIIHMpPTa, B KaX/IYI0 U3 HUX JJ00aBbTe 3 KaIulM MOJCOIHEYHOro Macia. [lepememaiite
COJepKUMOE MPOOHPOK. UTO MOKHO CKa3aTh O CBOWCTBAaX 3THUJIOBOTO CITUPTA KaK
pactBoputena? OTBET Ha BOIIPOC 3aIIUIINTE B BHIBOJIE.

Ha ¢unpTpoBasibHyto Oymary KarHuTe OJHY KaIlIio BOJIbI U UyTh M00AaJIb OJIHY KaIlTio
sTunoBoro crimpta. Kakas xams Opictpee ucnaputbes? Caenaiite BHIBOJ O CBOWCTBaX
CIIMPTa Ha OCHOBE 3TOT0 OmbITa. OTBET Ha BOIPOC 3AIUILUTE B BBIBOJIE.

Hakanurte Ha miaMeHu CIUPTOBKU CBEPHYTYIO B CIIUPaAIb MEAHYIO MPOBOJIOKY 10
MosIBJIEHUs yepHOTro Hall€Ta okcuaa meau (11) u BHecuTe €€ B ATHIIOBBIN CIIUPT,
HaXOJSAIIMIACS B BRIIAHHOHN BaMm mpobupke. Uto Habmonaete? [loBropure omeparuio 4-5
pasa. [lonroxaiite conepxumoe npooupku. Yto omymaere? 3anumure ypaBHEHUE
npoBeAEHHOM peakiu. OTBETHI Ha BOIPOCHI 3AMUILIUTE B BHIBO/IE.

K 1 M mucTruimpoBaHHO#M BOIbI B IpoOMpKe mpuiielTe 1 Mil riuiepruHa U cCMech
B30oMTalTe. 3aTeM 100aBbTe emé 1 M rmIepuHa U emé pas nepeMemniaite cMech. Uto
MO>KHO CKa3aTh PaCTBOPUMOCTH TJIMLEPUHA B BOAE?

K 2 mu pactBopa mienoun B mpoOUpKe MpUIICHTe HECKOJIBKO Karelb pacTBOpa METHOTO
kynopoca (cynsara meau (I1)). Uro nHabmogaere? K monmydeHHoMy ocaaky nmpubaBbTe
0 KaruIsiM TJIMIIEPHH U cMech B3OontaiiTe. Uto Habmromaere? OTBETHI Ha BOTIPOCHI
3aIUIIUTE B BBIBOJIC.

B oTaensHbIe TPOOUPKY MpHUIIeTE IO 1-2 MII STHIIOBOTO M M30aMHUJIOBOTO CITUPTOB.
JloGaBbTe K HUM 10 2 MJI AUCTHUIUIMPOBAHHOM BOJIBI U B30OoTaliTe. Uto Habmromaere? B
4eM MPUYHHA Pa3HOTO MOBEJCHHS CIIUPTOB B Boje? [loueMy H30aMHIIOBBINA CITUPT
OTCIIaUBaeTCsl HaJl BOJIOH, a He 3TUIOBbIN? Kakue opranndeckue BemecTBa mpu
CMeIMBaHuK ¢ Bo0M? OTBETHI Ha BOMIPOCHI 3aIUIIIUTE B BBIBO/IE.

B 2 npo6upku Haneiite mo 1 ma 10% pactBopa cynsdara meau (I1) u no6aBbTe B HETo
2 ma 10% pactBopa menoun. Uto obpazyercs? K moayueHHOMY ocasky 100aBbTE 110
KaluIsIM B TIEPBYIO MPOOUPKY 3 MJI TIMILIEPHAH, a BO BTOPYIO 3 MJI 3THJIOBOTO CIIUPTA.
B306ouraiite cmech. Yto Habmonaere? Kakast peakuus J€KUT B OCHOBE MOJIY4YEHUS
runpokcuaa meau (11)? Hanmumure ypaBHeHus 31oit peakiuu B rpade tadbmaumst «4To



HaOronar0?». [loyemy nipu 100aBiIeHUH TIUIICpUHA K ocaaky ruapokcuaa meau(ll)
0CaJI0K PacTBOPSETCSI, a MPHU T00ABICHUHU 3TUIIOBOTO CIUpTa 3TOro He mpoucxoaut (I1)?
Hanumure ypaBHEHHE XMMHWYECKOM pEaKIMKU B3aUMOIEHCTBHS IIIULEPUHA C
ruapokcuaoM Mmeau(ll). Byner aum n30aMUIOBBIM CIUPT pearupoBaTh C THIPOKCUIA
menu(ll)? [ouemy?

8. Hakanure Ha TJIaMEeHU CIIUPTOBKU CBEPHYTYIO B CIIHPATh MEIHYIO TPOBOJIOKY J0
MosiBJIEHUs yepHoro Hay€éra okcuaa meau (11) u BHecuTe €€ B ATHIIOBBIN CIIUPT,
HaXOJSAIIMIACS B BRIIAHHOHN BaM mpobupke. Uto Habmonaete? [loBropure omeparuio 4-5
pasa. [lonroxaiite conepxumoe npooupku. Yto omymaere? 3anumure ypaBHEHUE
npoBeAEHHOM peakiu. OTBETHI Ha BOIPOCHI 3AMUILIUTE B BHIBO/IE.

9. B mpobupke cmemaiite 2 mi 5% pactBopa auxpomara kanus , 1mi 20 % pactBopa
cepHol kucnotsl u 0, 5 Mi 3TaHosia. OTMeThTE BET pacTBOpa. OCTOPOKHO HarpenTe
CMech Ha IJIAMEHU CIIMPTOBKHM 10 Havasia u3MeHeHus 1Beta. Uto nabmonaere? [louemy
LIBET C PaCTBOPA MEHSETCS C OPAHIKEBOTO /10 CUHEBATO-3¢e1€HOr0? Hanumumre ypaBHeHHe
peaKIMy OKUCIEHHsSI STHJIOBOTO criupTa B rpade «Uto Habmonaro?» tabnauibl. MoXHO
JIY 3aMEHUTh CEPHYIO KUCIIOTY B JaHHOW peakuy Ha coJiiHyt0? OTBETHI Ha BOIIPOCHI
3aMUILIUTE B BBIBOJE.

Od¢opmitenune padoThbl.

PesynbTaTsl paboThl 0POPMIISIOTCS B BUE TAOIHIIBI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pasmecmume pucynox
1abOpamopHoOll YCMaAHOBKU.

BriBon:

JlaGoparopHasi pabGora Ne 4.

ITosryuyeHne n u3y4yeHue CBOMCTB aJIbIerH10B M KETOHOB.
O0opynoBanue u peakTuBbl: CrUPTOBKA, MPOOHPKOAEPKATEINb MM IITATUB, TUIIETKY,
npoOupKu, pacTBop 3Tanoina, 10% pacreopa menoun, 10% pactBopa cyasdara meau (I1),
MeJIHasl MPOBOJIOKA, alleTaT HATPUs WK KaJbI[Usl, KOHIEHTPUPOBAHHAS COJISTHAsI KUCIIOTA.
Xopn paboTsr:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BemiecTBa Ha3bIBAIOT albACTUIAMU?
2. JlaiiTe XapakTEpUCTUKY TOMOJIOTHYECKOTO psifia albJIeTUI0B MO TUIaHy:
e OO6mas Gopmyna



e Ponosoii cydduxc

e Buasl nzomepuu

e Howmenkiarypa

e XapakTepHbIC peaKkluu
3. Kaxkwue BemiecTBa Ha3bpIBAIOT KETOHAMU?
4. JlaiiTe XapaKTEpUCTUKY TOMOJIOTHUECKOTO PsAJla KETOHOB IO IUIaHYy:

e O6mas Gopmyna

e Ponosoii cydduxc

e Buasl nzomepuu

e Howmenkiarypa

e XapakTepHbIE peaKUU

IIpakTHyeckoe BbINOJIHEHHE PadOTHI.

1. HaxkanuTe Ha nIaMEHU COUPTOBKU CBEPHYTYIO B CHUPAIb MEIHYIO TPOBOJIOKY /10
MosIBJIEHUsI yepHOro Has€éra okcuaa meau (11) u BHecuTe €€ B ATHIIOBBIN CIIUPT,
HaXOJSAIIMIACS B BRIIAHHOHN BaM mpobupke. Uto Habmogaete? [loBropure omeparuio 4-5
pa3a. [loHroxaiiTe conep)kumMoe MPOOUPKH. KaKOe BEIIECTBO BhI moxyduian? Uto
omryniaere? 3anuIIUTe ypaBHEHUE IPOBEAEHHOMN peakinu. OTBETHI HA BOIIPOCHI
3aUIINTE B BHIBOJIE.

2. Haneiite B mpo6upky 1 ma 10% pactBopa menoun u godasste 2 Mt 10% pactBopa
cynbdara menu (I1). Yro Habmronaere? K oOpasoBaBuiemycs ocanky 100aBbTe 2 Ml
pactBopa sTananst. Cmech B mpobupke Harpeite. Uto Habmomaere? Puc49 ctp 83 Xumus
10 BY. 3anummure ypaBHeHus peakiuii B rpade «Uro nenmaro?»rabauubl. Kakue
BelecTBa noayunnaucs? Ilouemy n3menuics user cmecu? OTBETHI Ha BOIIPOCHI
3aIUIINTE B BHIBOJIC.

3. B cyxyro nmpobupky, cHaOxEHHYIO ra300TBOAHOM TpyOKo#, momectute 0, 1 r 6e3B0AHOTO
aneraTa HaTpUs WIH KaJIbLUA U 3aKpenure e€ B ITaTUBE TOPU30HTAIBHO. HikHMit
KOHEII ra300TBOHOM TPYOKH IMOMECTUTE B MTPOOUPKY ¢ Boaoi. HemHOro Harpeiite
npoOupKy ¢ aneratoM Hatpusi. CHavana HabIIOAAaeTCs IIIABJICHUE COJIU, 3aTeM e
BCIIyYMBAaHHE COJIM U BBIJIEICHUE NIAPOB ALlETOHA, KOTOPBIM KOHLEHTPUPYETCS B
npobupke ¢ Bo0i. Uepes HeCKOJIbKO CeKyH/]I peaklus mpekpamaercs. B mpoOupke ¢
BOJIOH ¢ BOJIOM omrymaercs 3anax anerona. [locie Toro kak mpobupka ¢ aneratom
HaTpus ocThiHET. J[00aBbTe B He€ | KaruTo KOHIEHTPUPOBAHHOM COJITHOM KHUCIIOTHI.
OtmetbTe HabmogaeMoe siBiieHre. C TOMOIIBIO0 KaKUX PEaKLUi Bbl OJYYHIIH alleTOH?
3anummuTe ypaBHeHUE peakiuu B rpade «Hto nenaro?»rabnuiel. Yto HabmogaeTcs npu
n00aBJIEHUH COJITHOW KUCIIOTHI B MPOOUPKY € peakIMOHHOM cMechio? Kakoii ra3
BbIIensgeTcs? HanumunTe ypaBHEHHE XUMUYECKOH peakiuu B rpade «Hrto nemaro?»
Tabmuipl. OTBETHI HAa BOIIPOCHI 3AIUIIUTE B BHIBOJIE.

Od¢opmitenune padoThbl.

Pesynbrarel paboTel 0popMIIAIOTCS B BUJIE TAOTHIIBL:



Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pasmecmume pucynox
nabopamopuol
VCMAHOBKU.

BriBon:

JlaGoparopHasi pabGora Ne 5.

N3yuyenne cBOWCTB KAPOOHOBBIX KHCJIOT.

OO6opynoBaHNe U peaKTHUBBI: TIPOOUPKH, TUTIETKH, CIIUPTOBKA, MPOOUPKOAEPKATEIH HITH
IITaTHUB, TPOOKa C Ta300TBOTHOM TPYOKOU, BoAsiHAs OaHs, UHK, okcun menu (11), makmyc,
10% pacTBOp 11€JI04H, U30AMIJIOBBIN CIUPT WK ATAHOJI, BOJA.

Xox paboThl:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakwue BemecTBa Ha3bpIBalOT KAPOOHOBBIMH KUCIOTAMHU?
2. JlaiiTe XapakTepPUCTUKY TOMOJIOTHYECKOTO psifia KApOOHOBBIX KHCIOT TIO IIJIaHY:
e OOmas Gopmyna
e PonoBoii cyppukc
e Buasl nzomepuun
e Howmenkiarypa

e XapakTepHbIe peaKkLuu

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1. Haneiite B 4 mpoOupku 1O 2 M pacTBOpa YKCYCHOM KHUCIOTBL OCTOpPOXKHO
MOHIOXalTe 3TOT pactBop. UYro omrymaere? BcernoMHuTe, riae Bbl IPUMEHSETE
YKCYCHYIO KHCIIOTY JJOMa.

2. B oxny mpoOupKy ¢ pacTBOPOM YKCYCHOM KHCIIOTHI 100aBbTE HECKOJIbKO Karejb
pactBopa jakmyca. Uro HaOmomaere? 3aTeM HEHTpalM3ylTe KUCIOTY H30BITKOM
ménoun. Uro HabOnronaere? 3anuuinTe ypaBHEHHE NMPOBENEHHON peakuuu B rpade
«Yro nemnaro?» TabIHIIBI.



3. B Tpu ocraBmmecs npoOUpKH ¢ paCTBOPOM YKCYCHOM KHMCIOTHI J00aBbTE: B OJHY —
IpaHyiy LIMHKa, B IpYI'ylO0- HECKOJIBKO KpynuHOK okcuja meau (1) u momorpeiite, B
TPEThI0O — KyCOYeK Mena wid coipl. YTto Habmomaere? 3anuIINTe ypaBHEHUS
NpoBeAEHHBIX peakuuil B rpade «Uro aenaro?» tabmuisl. Kak Benér cedst kucmora
110 OTHOIICHHUIO K HHAUKATOPy? C KaKUMU BEIIECTBAMHU YKCYCHasl KMCJIOTa BCTYIAeT
B peakuuu? OTBETHI 3alIUIINTE B BBIBOJIE.

4. B npobupky HaneiTe 2 MJ U30MEHTWIOBOTO CIIMPTA MM 3TAHOJA, 2 MJI YKCYCHOM
KUACIOTH, 0,5 KOHIIEHTPUPOBAHHOM CEpHOW KUCIIOTHI M Harpeiite Ha BoJasHOW OaHe B
TEUEHUHU HECKOJbKUX MUHYT. [locne oxmaxaeHus 106aBbTe B MPOOUPKY HECKOIBKO
MWUTHIATPOB BoAbL. IIpu 3TOM BbIIensercs cioil aupa ¢ XapaKTEpHBIM 3aMaXOM.
Kak Ha3piBaeTcs peakuus B3aMMOJCHCTBMS KUCIOT co cnupramu? Hanumure
ypaBHEHHE TIPOJETAHHOW XHMMHUYecKoil peakuuu B rpadpe  «Urto Habmogaro?»
Tabmumpbl. /g 4ero B peakMOHHYIO CMECh HaJ0 J00aBISATh KOHIICHTPUPOBAHHYIO
CEPHYIO KUCIOTY?

Od¢opmitenune padoThbl.

Pesynbrarel paboTel 0popMIIAIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pazmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:

JlaGoparopHasi pabGora Ne 6

HN3y4deHue cBoOiCTBA yIJIeBOA0B: IVINKO3bI U KpaxmaJa.

OO0opynoBaHMe M peaKTUBBI: CIUPTOBKA, TPOOUPKOJIEpKATEb, MHUIIETKU, MPOOUPKH,
pacTBOp IIIIOKO3bI, Kpaxmall, pacTtBop rona, 10 % pactBopa cynasdara meau (1) u 10 %
pacTBOp IIEJIOUH.

Xox paboThr:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH HAa BOIIPOCHI:

1. Kakwue BemecTBa Ha3bIBalOT yrieBojaMu? Ha kakue rpymnibl 0oapa3AesioT yriieBobl?



2. JlaiiTe XapaKTEpPUCTHUKY TJIIOKO3€ I10 IJIaHY:
e OO6mas Gopmyna
e Ponosoii cydduxc
e Buasl nzomepun
e Howmenkiarypa

e XapaxkTepHbIC peaKkLuU

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1. B opobupky c 1 mu 10 % pactBopa cynbdara menu (1) mpuneiite 2 mi 10 %
pactBopa menoun. Yto Habmaronaere? 3areM B 3Ty IpOOUPKY 100aBbTE 2 M
pacTBopa IIIIOKO3bI U cMech nepemeraiire. Yto nHabmogaere? O yem
CBHUJIETEIILCTBYET 3TOT OTIBIT?

2. Harpeiite cogepxxumoe npooupku. Uto teneps Habmonaere? O uem
CBHUJIETEIILCTBYET 3TOT OMBIT? 3alUIINTE YpaBHEHUE MPOBEIEHHON peakinu B rpade
«Yro Habm0aa10?» TAOIUIIBL.

3. B mpo0Gupky HaceIbTe HEMOTO MOpoIIKa Kpaxmana. [lpunelite Boas! u B30oTaiiTe
cMmech. UTo MOKHO cKa3aTh O PaCTBOPUMOCTH Kpaxmaia B Boae? Harpeiite
COJIepKUMOE NMPOOHPKHU Ha MIIAMEHHU CIUPTOBKU. UTo Habmogaere?

4. B mpoOupKy ¢ pacTBOpOM Kpaxmaia qo0aBbTe KaIlulio CIIHPTOBOTO pacTBOpa Hoja.
Yro Habmogaere?

Od¢opmitenune padoThbl.

Pesynbrarel paboThl 0hopMIIAIOTCS B BUJIE TAOTHIIBL:

Yto nenaro? Yro Habmroma? [Ipumeuanue.

Pazmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:




JlaGopaTopHasi pabGora Ne 7.

N3yuenne cBoiicTBa 6€JIKOB.

OO0opynoBaHMe M peaKTUBBI: PACTBOP KyPHHOTO MJIM MOJIOYHOTO OEJIKOB,
KOHLIEHTpUpOBaHHasl a30THas Kuciora, 10% cnuproBoii pactBop amMuaka, 10% pacteop
cynbdara menu (1) u 10% pactBop 1menouu, mpoOUpKH, MUTIETKH, CHUPTOBKA,
poOHpKOIEPIKATENb.

Xox paboThr:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BemecTBa Ha3bIBAIOT OenkaMu?
2. JlaiiTe XapakTepUCTUKY TOMOJIOTHYECKOTO psiJla aMUHOB TIO TUIaHY:
e OO6mas Gopmyna
e Ponosoii cydduxc
e Buasl nzomepuu
e Howmenkiarypa
e XapakTepHbIC peaKLUU
3. JaiiTe XapakTepUCTUKY TOMOJIOTHYECKOTO psAla aMUHOKUCIIOT T10 TIaHY:
e O0mas popmyna
¢ PoyoBoii cydduke
e Buael uzomepun
e HoMmeHkiarypa

e XapaKTepHbIC pEeaKLUU

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1. B npobupky HaneiiTe 2 M pactBopa O6enka u 1o6asete 2 i 10 % pacTBopa mienouu, a
3areM Heckosbko Kanenb 10% pactBopa cynsdara meau (I1). Yro nabmonaere?

2. B mpobGupky HaneiiTe 2 Mi pacTBopa Oenka u Harpeiite ero. Uro nabmogaere? [louemy
pacTBop Oenka Mpu HarpeBaHWU MyTHEET?



3. B mpobupky HaneiiTe 2 M pacTBopa Oenka u 100aBbTE€ HECKOJIBKO Karelb a30THOM
kucinoTel. Uto Habmonaere? Harpeiite coaep:xumoe nmpooupku. Yto Habmogaere?
Oxnaaute cMech U 100aBbTe Tyna 2-3 MII HaaTIpHOTO crupTa. UTto Habmogaere?

4. B mpobupky HanelTe 2 M pacTBopa Oenka u 100aBbTe HECKOJIbKO Karenb 10%
pactBopa cynbdara menu (I11). Uro HabmogaeTe?

5. ITlopoXrure HECKOJBKO HIEPCTAHBIX HUTEH. OXapaKTepu3ynlTe 3amax ropsiei mepCTH.

Od¢opmitenune padoThbl.

PesynbTaTsl paboThl 0POPMIISIOTCS B BUE TAOIHIIbI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pasmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:

JlaGoparopHasi pabGora Ne 8.

NnenTudguxanus opraHu4ecKuX cCOeMHEeHHU.

OOopynoBaHMe W PeaKkTUBBI: TPOOHPKH, CHUPTOBKA, MHUIETKU, MPOOMPKOAEpKATEND,
ATAaHOJI, YKCYCHasl KUCIIOTa, (PEHOJI, dTaHajb, PACTBOP IJIIOKO3bI, pacTBOp OejKa, MexHas
npoosioka, 10% pactBop menoun, 10% pactBop cynabdara meau (11).

Xox paboThr:

Teopernueckoe BBeeHHE.

OTBeTUTH HAa BOIIPOCHI:

Kakue peakiiuu Ha3pIBalOTCSI KAYECTBEHHBIMU ?

Hanumure ypaBHeHHs] KayeCTBEHHBIX PEAKIIMH JIsl OPraHUYECKUX COCTMHEHUM:
e Cnupros
e VIJIEBOJIOB
e ANbLIEeruaoB

e Kuciot



e ®denoma

IIpakTHyeckoe BbINOJIHEHHE PadOTHI.

BrmmonauTe kKaueCTBEHHBIC pCakiuu ik OpraHnvYCCKUX COCHHHCHHﬁ.

1.

KauectBeHHas peakuus Ha 3TaHoJ. Hakanure Ha njuamMeHM CIUPTOBKH CBEPHYTYIO B
CIMpajdb MEIHYIO NPOBOJIOKY A0 MOsABIEHUS 4depHoro Hanéra okcuga meau (II) u
BHECHUTE €€ B OSTHIOBBIM CHUPT, HAXOIIIWIICS B BbIIAHHONW Bam mpoOupke. Urto
Habmronaete? IloBropute oneparuio 4-5 pasa. [lonroxaiite coaepxumoe npooupku. Yto
omyuniaere? 3anuIIMTE YypaBHEHHE NPOBEIEHHOM peakuuu. OTBETHI Ha BOIPOCHI
3aMUILIUTE B BBIBOJE.

KavectBenHnast peakuust Ha ¢eHon: Haneiite B mpobupky | mi ¢eHona u nobaBbTe
HECKOJIBKO Karenb pactBop xiopun xenesa (111). Uro madbmonaere?

KadecTBeHHast peakiys Ha STaHaJb: HaJeiiTe B MpoOUpKy | Ml 3TaHais, 3aTeM JOOaBbTe
1 M 10% pactBopa cynbdara meau (1) u 2 ma 10 % pactBopa memnoun. Harpeiite Ha
IUTaMEHH CIMPTOBKU. UTo Habmogaere? 3anuiuTe ypaBHEHHE XUMUYECKON PEeaKIUu.

KavecTBeHHast peakuus Ha KapOOHOBBIE KHCIOTHL: HaJIEHTe B MPOOUPKY | M1 yKCyCHOM
KHCJIOTHI ¥ J0OaBbTE€ HECKOJIBKO Kamenb JjakMmyc. Uto nHabmomaere? Ilpoxenaiite emé
OJIMH OMBIT: K | MJI yKCyCHOM KHCIOTHI 100aBbTe 1M pacTBopa kapOoHata HaTpHs?
Yro Habmonaere? 3anuinTe ypaBHEHUS XUMUYECKON PEaKIUH.

KavecTBeHHast peakiusi Ha YrJIeBOJAbI: HajleiiTe B MpoOUpKYy | MiI pacTBOp TIIOKO3HI,
3arem nob6asbre 1 mut 10% pactBopa cynbdara meau (1) u 2 ma 10 % pactBopa mienouwu.
Berpaxaure. Harpeiite Ha 1uilameHu cnuptoBkd. UYro HaOmomaere? 3amuinuTe
YpaBHEHHE XUMHUECKON PEAKIIUH.

KavecTBeHHast peakuys Ha MHOTOATOMHbIE CIIUPTHI: HalleiiTe B MpoOupKy 1 M pacTBop
pactBopa rimiepuna, 3areM nob6aspre 1 M 10% pactBopa cynbdara meau (1) u 2 mn
10 % pactBopa mienouu. Berpsaxaure. Harpeiite Ha mameHu crnuproBkU. UTo
Habmroaere?

KavecTBeHHast peakuust Ha yriIeBOAbI: HajeiiTe B MpoOHpPKY | M pacTBopa Kpaxmad,
3areM J100aBbTE HECKOJIBKO Karelb CIIMPTOBOrO pacTBop ioxaa. Uto Habmogaere?

KavecTBeHHast peakiusi Ha O€NKU: HalelTe B MpOOHMPKY 2 MJI pacTBOp Oenka, 3aTemM
no6aseTe 1 Mt 10 % pactBopa cynbsdara meau (11).

Heo0x011M0 BBITIOJTHUTH KAUECTBEHHbBIE PEAKIIMH, KOTOPhIE YKa3aHBI BBIIIE. 3aTeM
IIPUCTYIIUTH K BBIITOJIHEHUIO CJIEIYIOLIUX OIBITOB.

10. B aByx mpoOupkax 6e3 3THKETOK COAEPKaThCsl CIASAYIOLINE BEIECTBA:

11. DTunoBeli CIUPT U MypaBbUHAs KUCIOTA



12. PacTBOpBHI TIIIOKO3bI U TIIHILIEPHHA

13. PacTtBOpHI (hopmanbaeruia u Oenka
14. PacTBOpBI IIIOKO3BI ¥ 3TAHOJIA

15. PacTBOp (peHONA M YyKCYCHASE KUCIOTA

16. IIpeanoxure crocod SKCIEPUMEHTATIBHOTO ONPEICTICHHSI COAEPKUMOTO Kaxk 101
npobupku. Ilocne ogoOpeHust Baero mpeuIoKeHUs IPUCTYIUTE K PAKTHUECKOMY
pacrno3HaBaHUM BEILECTB.

Od¢opmiienne paGoThl.

PesynbraTsl paboThl 0POPMIISIOTCS B BUZE TAOIHIIbI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pasmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:

JlaGoparopHasi pabGora Ne 9.

IMonyyenue, cobupaHne u pacno3HaBaHUeE ra3oB.

OO0opynoBaHHe M peaKTUBBI: TTPOOUPKH, ra300TBOIHAS TPYOKa ¢ MPOOKOH, cosiHas
KHCJI0Ta, HUHK, epokcu Bogopoaa. Oxcua Mapranua (1V), pactBop ximopuja aMMOHUS,
pacTBOp LIETOYH, PACTBOP U3BECTKOBOM BOBI, KAPOOHAT KaJIbIIUS.

Xopn paboThr:

Teoperuyeckoe BBeAeHHE.

OTBeTUTH HAa BOIIPOCHI:

1. Hanumute ypaBHEHHS XUMUYECKUX PEAKIMNA MOJIydeHHUs Ta3000pa3HbIX BEIIECTB:
e Boxopona
e VYriekucioro rasza
e Kucnopona

e Ammnaxka



e DTHJIEHA

2. JlaiiTe XapakTepUCTUKY (U3NYECKUX U XUMHUYECKUX CBOIMCTB razo00pa3HbIX
(yKa3aHHBIX BBIILIE) BEIIECTB IO ILJIAHY:

e @opmyia

e MouJsipHas Macca

e 3anax

e IlBer

e B0 CKOJIBKO pa3 TsXKeEJee Uil JIETYe BO3yXa

e (C NOMOIIBIO KAKUX XMMHUECKUX PEaKLHUU MOKHO MX pacHO3HaTh?

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1. Hoaydenue raza Boaopoaa. B npoOupky momectute ABe rpaHysbl IMHKA U MPHIICHTE B
He€ 1-2 mu constHOM KucnoThl. Yto Habmomaere? 3amuinuTe ypaBHEHUE XUMHUUYECKOU
peaknuu. 3aKporTe MpoOUPKY MPOOKOH ¢ Ta300TBOJHOM TPYOKOH, KOHEI ra300TBOTHON
TpYOKH NOMECTUTE BO BTOPYIO MPOOUPKY KOTOpas mepeBépHyTa BBepX JIHOM. [louemy?
CrycTst HECKOJIBKO MHUHYT, HE TIEpEBOpAUYMBast BTOPYIO MPOOUPKY, 3aKpoiTe e€ MpoOKOii.
3areM MepeBepHHUTE BTOPYIO MPOOHMPKY, OTKPOWTE MPOOKY M TMOTHECUTE 3aXKKEHHYIO
ciinuky? Yro Habmonaere?

2. Hoaydenue raza kucaopoaa. B npobupky o6sémom 20 M npuseiite 5-7 M pacTBopa
nepokcuaa Bojoposa nobaBbTe Tyaa HemHoro okcuaa mapranua (1V). IloaroroBere
TICIOLIYIO JIYYUHKY (TOJO0XKIUTe €€ M, KOrJa OHa 3aropuTcsi, HEOOIBUIMMH B3MaxaMHu
pykamu mnoracute e€). Ilomnecure e€ k mpoOupke. Uto Habmromaere?  3amuiuuTe
YPaBHEHHUS XUMHUYECKON PEAKIIUHU.

3. Hoaydenue yriaekucjaoro raza. B mpoOupky o0bémMom 20 MJI MOMECTHTE KyCOYEK
KapOOHaTa KalbIUsl W TPHIEHTE pacTBOP YKCYCHOH MM COJSHOW KHCHOTBHL. YTO
Habmronaete? Yepes 1- 2 MUH BHECUTE B BEPXHIOIO YaCTh MPOOUPKH TOPALILYIO JIYUHHKY.
Uro nabnromaere? 3anummre ypaBHeHUE peakiuu. ([Jnsa npogunvnozo ypoeus. B
npobupky o0owémom 20 mn nomecmume Kycouek KapOoHama Kalbyus u npuetime
pacmeop  YKCYCHOU UMY  COMAHOU  KUciomsel. 3axpoiime npoOupxy npooKou ¢
2azoomeooHol  mpyoxou. Koney eazoomeoonoii mpyboku nomecmume 8 npooOUPKY ¢
NPO3PAYHLIM  PACBOPOM  U3BECMKOBOU  B0OObL. Ymo wuabmooaeme? Januwiume
VPABHEHUsl XUMUYECKUX PeaKyuil.)

4. TlosyyeHue ammuaka. B npoOupky npuielite 1-2 M pacTBopa XJOpHAa aMMOHUS, a
3aTeM TakoWl ke 00BEM pacTBopa INENOYM. 3aKpenmuTe NpOoOMPKY B Jep)Kareie H
OCTOpPO’KHO HarpeiTe B IJIaMEHU CHUpPTOBKH. YTo Habmiogaere? 3amuInnTe ypaBHEHHE



XUMu4eckoi peakuuu. IlogHecuTe K OTBEPCTHIO NPOOUPKH BIAKHYIO KpPaCHYIO
JaKMycoBylo Oymaxky. Uto Habmogaere? OCTOPOKHO MOHIOXANTE BBIACTSAIOMIUNACS Tas3.
Urto omrymiaere?

Od¢opmitenune padoThbl.

PesynbTaTsl paboThl 0POPMIISIOTCS B BUE TAOIHIIBI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pasmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:

JlaGoparopHasi padGora Ne 10.

N3y4yenne cBOMCTB M CIIOCOOOB MOJIYYeHHS] KHUCJIOT, OCHOBAHMI U COJIEH.

OO0opynoBaHMe U peaKTHBbI: HEMHOTO ITOPOILIKA YKEJ€3a, TPAHyJIbl [IMHKA, IOJOCKU MEH,
nopoiok okcuaa Mmeau (1), pacTBopbl: ruapoKcHA HATPUs, XJIOPHUJA HATPUSA, XJIOpHUIA
Oapust, cosstHo# kucnotel, cynbgarta meau(ll), cynbdara Hatpus , HUTpara cepedpa,
XJIOpHIa Kalblus, KapOoHata Harpwus, cyabduia HaTpus, xiopuaa xenesa (111),
cynbdara sxemnesa (11). [IpoOupku, CMPTOBKA, CIIUYKH, TIPOOUPKOIEPIKATEND, TTUIETKH,
CTCKIIAIHHBIC CTAKaHYMUKH.

Xox paboThr:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BemecTBa Ha3bIBAIOT KHCJIOTAaMH, COJIIMH, OCHOBAHUSIMU?
2. 3anuimmuTe ypaBHEHUS XUMHUYECKUX PEaKIUN MOTYICHUS:
e HepacTBopuMbIX OCHOBaHHUI
e Coneit
3. 3anummuTe ypaBHEHUS XUMHYECKUX PEAKIU, OTPAKAIONINE XUMUUECKHUE CBOMCTBA:
e Kucnot
e Coneit

e (OcHoBauuit



IIpakTHyeckoe BbINOJIHEHHE PadOTHI.

ITonyyeHne HepacTBOPUMBIX OCHOBAHUIA.

B tpu mpoOupku HanelTe mo 1mii: B mepByo, pacTBopa cyiabgara
meau(ll), Bo BTopyro pactBop xnopuna xenesa (111), pactsop
cynbsgara xenesa (I). JJobaBbre B Kaxayro mpoOupky 1 Mir pacTBopa
rupokcuaa Hatpus . Yto Habmronaere? HMownnsie ypaBHEHUS
XMMUYECKUX peakiuii 3anmummure B rpade «4ro Habmoman?»
TaOJIUIIBL.

XuMH4YecKHe CBOMCTBA OCHOBAHUM

W3 onbiTa «a» nonydennsii rugpokcua menu (I1) narpeiire na
riaMeHu cniuptoBku? Uto Habmonaere? Honuvie ypaBHEHUS
XMMUYECKUX peakiuii 3anmummure B rpade «4ro Habmoman?»
TaOJIUIIBL.

K nosrydyeHHBIM, B onbITe «a», ruapokcuaam sxkeaeza (1) u (111)
no6asbTe 1 M1 pacTBOpa cepHO KUCIOTHI. YTo Habmronaere?
Honnvie ypaBHEHUS] XUMHUYECKHX peakiuil 3anummre B rpade «4ro
Ha010/1a107» TaOIUIIBL.

XuMH4YecKHe CBOMCTBA KHCJOT.

IHony4enne coneu

B 6 mpoOupok momMecTuTe, COOTBETCTBEHHO: B IIEPBYIO, HECKOJIBKO
KalleJab MHAUKATOpa; BO-BTOPYIO, TPAHYIy LIMHKA; B TPETHIO, IOJIOCKY
Meau; B uetBépTyro, HemHoro okcuna meau (11); B maryto,
THJIPOKCUA HATPUs; B IIECTYIO0, KapOoHaTa HaTpus. B kaxmayro
npoOupKy 1006aBbTE MO 2 MJI CONSTHONU KHUCNOTHL. YTo Habmronaere?
Honnvie ypaBHEHUS] XUMHUYECKHX peakiuil 3anummre B rpade «4ro
Ha0I10/1a107» TaOIUIIBL.

IIpopenaiiTe peakiuy, XapaKTEPU3YIOIIKE MOJyYCHHUE COJIEH:
cynb(dara 6apus (cmemaTs Mo 1 Mi1 pacTBOpPHI XJIopuaa 6apus u
cynb(dara HaTpus ), Xaopuaa cepedpa (cMemars Mo 1 M1 pacTBOPEI
HUTpaTa cepebpa 1 XJIopuJa HaTpus), Cynbpuaa meau (cmemars 1o 1
MJI pacTBOPHI Cylb(haTa Meau U Ccylnb(uaa HaTpus), KapOoHaTa
KaJIbLIMs (CMeIaTh 1Mo 1 MiI  pacTBOPHI XJIOpUIA KaIblUs U
kapOonara Hatpus). Uto HabOmronaere? HMownHbie ypaBHEHUS
XMMUYECKUX peakiuii 3anmummre B rpade «4ro Habmoman?»
TaOJIUIIBL.



XuMH4YecKHe CBOMCTBA COJIeH.

IIponenaiiTe peakiuy, XapaKTEPU3YIOIIME XUMUUECKUE CBOMCTBA
COJIEH:

B 5 npoOupku momecTuTe COOTBETCTBEHHO: HEMHOT'O MOPOIIKA
xKenesa, 1 Mil Tuapokeua Hatpus, 1 M xnopuzaa Hatpus, 1 M
xjopuaa 6apus, 1 M pacTBOpa COJISTHOM KHCIOTHI B KaXKIYIO
npobupky 106aBbTe 1o 1 MJI pacTBOpa cynbdara Menu.

UYro nabmonaere? HMoHHvle ypaBHEHHS] XMUMHUYECKHX PEaKIHH
3anmumuTe B rpade «Yto Habmronaro?» tabmauubsl. KakuM npaBuiom
HYXXHO PYKOBOJICTBOBATKCS, BBITIOJIHSAS ATH PEAKILIUH.

Od¢opmiienue padoThbl.

PesynbTaTsl paboThl 0POPMIISIOTCS B BUZE TAOIHIIBI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pazmecmume pucynox
nabopamopuoi
VCMAHOBKU.

BriBon:

JlaGoparopHasi paGora Ne 11.

Pacno3zHaBaHue KJIaccoB HCOPraHN4ICCKHUX BCIIECCTB.

OO6opynoBanne u peakTuBbl: [IpoOHPKH, TUTIETKH, CTEKIISTHHBIN CTAKaHYUK C BOJIOM;
KpHCTAJUIMYecKHUe BellecTBa 0e3 Haanuceii: cynbdar ammonus, Hutpat meau (1), xmopua
xenesa (I11); pactBopbl 6e3 Haanmucei: kapOoOHAT Kalus, Cynb(haT Kaaus, CyIbdar
AJIFOMUHUS; paCTBOPBI THAPOKCHUIA HATPHUs, XJIOpHUIa Oapusi, COISIHAS KUCIIOTA; PacTBOPHI
0e3 Haanmuce: XJIOPU HATpus, XJI0puA amoMuHus, xnopua xenesa (I111); pactopsl ¢
HaJIHUCAMU: XJIopuaa Oapusi, cynbhaTa Maruus, kapooHara ammonus. Xiopuna xenesa (111),
cynb(dara sxenesa (111), cepHoii KUCITOTHI.

Xox paboThr:
Teopernueckoe BBEICHUE.
OTBeTUTH HAa BOIIPOCHI:

1. Kakue BemecTBa Ha3bIBAIOT: KUCIOTAMH, OKCUAAMHM, COJISIMH, OCHOBAaHUSIMH ?



2. C moMoIIbIO KAKMX KaYE€CTBEHHBIX PEaKIMii MO)KHO OOHAPYKUTh!
e Anwmownsl: Cynsdara, xJ0puaa, cyibhuaa, kapOoHara, THIPOKCUAA;

e Karuonsr: Bomopona, 6apusi, cepedpa, sxenesa (1), xeneza (1), memu (1), nunka,
aJTIOMHUHUS, aMMOHUS.

IIpakTHyeckoe BbINOJIHEHHE Pa0OTHI.

[IpoaenaiiTe peakuuu, MOATBEPKIAIOIIAE KAUECTBEHHBIN COCTAB CIEAYIOIINX BEIECTB:
xJopujaa 6apus, cynbdara Maruus, kapbonara aMMoHus, xiopuaa sxenesa (I11), cynbdara
xenesa (Il), cepnoit kucnotel, cynbdpara meau(ll). 3anummre ypaBHEHUs peakiui B
MOJIEKYJISIPHOM U HOHHOM BHJIE.

CocraBbTe 0O0IIYIO CXEMY aHaJIN3a PAaCIO3HABAHUS BEIIECTB.

B Tpéx mpobupkax JaHbl KpUCTAJUIMYECKHE BellecTBa 0e3 Haamucei: cynbhaT aMMOHHUS,
nutpat meau (1), xnopun xenesa (111).OnbITHEIM TyTEM ONIpenenuTe, Kakue BEIIeCTBa
HAXOJATCS B KaXJI0U U3 mpoOupok. CocTaBbTe ypaBHEHHs COOTBETCTBYIOIIUX PEAKIIUNA B
MOJIEKYJISIPHOM, MTOJTHOM HOHHOM M COKPALIEHHOM HOHOM BHJIE.

B Tpéx mpoOupkax gaHbl pacTBOpPHI O0e3 HaAmuUCe: KapOoHAT Kaius, CylbdaT Kaius,
cynbdar amoMuHusi. ONBITHEIM TYyTEM ONPEEeNUTe, KaKUe BEIIECTBA HAXOAATCS B KaXKI0U
u3 mpooupok. CocTaBbTe ypaBHEHHs COOTBETCTBYIOIIUX PEAKIIMIA B MOJIEKYISIPHOM, TIOJTHOM
MOHHOM U COKpAIIEHHOM HOHOM BUJIE.

B Tpéx mpoOupkax gaHbl pacTBOPHI 0€3 HAIMUCEH: XJIOPHL HATPHS, XJIOPHUI AIFOMUHUS,
xsopup xkenesa (11). OnbITHEIM MyTEM ONpeenuTe, KaKie BEIIeCTBA HAXOITCS B KaXKI0M
u3 nmpoOupok. CocTaBbTe YpaBHEHHsI COOTBETCTBYIONIUX PEAKIUI B MOJIEKYISIPHOM, TTOJTHOM
MOHHOM M COKpPAIIEHHOM HOHOM BHJE.

Od¢opmitenune padoThbl.

PesynbTaTsl paboThl 0POPMIISIOTCS B BUZE TAOIHIIbI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:

JlaGoparopHasi paGora Ne 12.

I/I3yqe1me PA3JINMYIHBLIX CJIydaeB I'UJpoJin3a coJieid.

OO0opynoBaHMe M peaKTUBBI: MUIETKH, IPOOUPKH; PACTBOPHI: HHAUKATOPA
YHUBEPCAJIBHOTO WK JIakMyca, (enondranenna, 0,2 1 u 0,1 H kapOoHaTa HATPUS, XJTOPUAA



KaJus, Cynb(ara Win XJI0pHuaa aTlOMUHHS, THIPOKCH]IA HATPUS U COISTHOM KucnoTsl, 0,2 H

runpokapoonara Harpus, 0,1 H cynbdaTa aTIOMUHHUS.

Xox paboThl:

Teoperuyeckoe BBeneHHE.

OTBeTUTH Ha BOIIPOCHI:

1.

2.

3.

Kakoii npouecc Ha3pIBa€TCs TUAPOJIA30M 7

OxapakTepu3yiTe pa3IMuHbIe Cydau TUAPOIIN3a: IPUBEIUTE MOJIEKYIISIPHBIE,
IIOJIHBIE U COKPAIllEHHbIC HOHHBIC YPABHCHUS.

UeM n3MepseTcss KUCIOTHOCTb Cpeabl. [laliTe XapakTepUCTUKY.

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1.

Haneiite B 3 mpoOupkH, COOTBETCTBEHHO, 110 2 MJI pPacTBOpa XJIOpUIa aTFOMHHUS
(v cynbegaTa HMHKA), KapOoHaTa HATPHS, XJIOPUIA KAJIKs, THIPOKCHIA HATPHS U
coJisiHOM kucioTsl. [lpuneiite k HUM no 1-2 karum uHAMKaTopa JakMyca. Kakue
n3MeHeHHs HabmoatoTes B pactBope? OOBsiCHUTE HA0MI0aeMOe SIBIICHUE U
HaNMIIUTE ypaBHEHUs peakuuu. Hamumure ypaBHEHHs THAPOIIN3a B MOJICKYJISIPHOM,
MOHHOM BHJIE.

CpaBHeHHUE TUAPOIU3A CPEIHUX U KUCIIBIX COJICH: B IB€ POOUPKH HAJEUTE 1Mo 5
Karesb pacTBopa KapOoHaTa HaTpus ¥ TUAPOKapOOHaTa HATPHsL, COOTBETCTBEHHO, U
no6aBbTe K HUM 110 1 Kamie gpenondranenna. [loueMy okpacka HHAMKATOpPA B 3TUX
pacTtBopax paznuuHa? Hanumure ypaBHEHUS THAPOIM3a B MOJIEKYISIPHOM, HOHHOM
BUJIE.

K 3 xamnsam cynbgara antoMuHus 1006aBbTe 3 Karum KapOoHaTa HaTpUs.
OOpasyromuiics B pe3ynbTaTe peakiiii KapOoHaT allOMUHUS TYT XKe [0/IBEpPraeTcs
THJIPOJIM3Y C BbINaJieHreM ocajka. CoCTaBbTe YpaBHEHHE PEAKLIHUU 0Opa3oBaHMSA
KapOOHAaTa aJFOMUHUS U YPaBHEHUE €ro TUpPOJIU3a B MOJIEKYJIIPHOM H HOHHOM
BHUJIE.

Od¢opmitenune padoThbl.

Pesynbrarel paboTel 0popMIIAIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:




JlaGoparopHasi paGora Ne 13.

I/I3yquHe CBOMCTB METAJLJIOB M HX COC)]HHCHHﬁ.

OO0opynoBaHue M peaKTUBBI: TPOOUPKH, MUIIETKH, COMPTOBKA, IPOOUPKOIEpKATENb,
CIIMYKH; IOPOIIOK JK€JI€3a, TPaHyJIbl IIUHKA, [I0JI0CKAa MEH, PACTBOPBI: COJISIHON KUCIIOTHI,
cynbdara menu (I1), cynedara xeneza(ll), xmopuna nuHKa, THAPOKCUIA HATPHS
(KOHLIEHOPUPOBAHHBIN ), CEPHON KHUCIIOTHI.

Xon paborhr:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH HAa BOIIPOCHI:
1. Kakue BelecTBa Ha3LIBAIOT MeETaIaMU?

2. JlaiiTe XapaKTepUCTUKY METAJLIBI TJIAaBHOM MOATPYIIBI  NEPUOTUIECKOM TaOIUIIbI
XUMUYECKUX DJIEMEHTOB.

3. Kakumu ¢pusnyeckumu cBocTBaMH 00J1a/1a10T METAILIIBI?

4. Kaxumu XMMHYECKMMHU CBOMCTBaMU 00a1at0T MeTaiuibl? [IpuBeanTe nmpumepsl
YPaBHEHUN XUMUYECKUX PEAKIUN.

5. Kakue cymectByroT crioco0s! moyueHust MetaiioB? [lpuBeaure npumepsr
YPaBHEHUN XUMUYECKUX PEAKIUN.

6. ['me HanmuM cBOE MpUMEHEHUE METAJUTBI KX COCTUHEHHUS ?

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1. B Tpu npoOUpKH COOTBETCTBEHHO IMOMECTUTE MOPOILIOK jKeJie3a, IPaHyJbl [IMHKA,
noJyiocky Meau. Jlo6aBbTe B KaX/IyIO MO 2 MJI pacTBOpa COJISTHON KUCIIOTHI. UTo
HabmroaeTe? HanuiuTe ypaBHEHHsSI XUMUUYECKHX peakiuil B rpade «Urto
Ha010/1a107» TaOIUIIBL.

2. B nBe mpoOHpKu MOMECTHTE: B IEPBYIO, MOPOILOK JKEJIe3a; BO BTOPYIO, OJOCKY
Mmenu; B nepByro npoOupky no6asbre 2 Mit pactBopa cynabdara meau (I1), a Bo
BTOpYI0, 2 MJI pacTBopa cynb(ara xenesza(ll). Uro nabmonaere? Hanummmre
YpaBHEHHsI XUMUUYECKHX peakiuil B rpade «Uro Habmomaro?» Tabmumsl. O0bsicHUTE
HabJI0/1aeMo¢e SIBJICHHE.

3. OcymiecTBuTE ENOYKY NPEBPALIEHUH, 3aMUIIUTE YPABHEHUS XUMHUYECKUX PEAKIIMNA:
a) ZnClb— Zn(OH)2 —Zn Cl;

!
Na2Zn0O;



6) CuSO4—Cu(OH)2—CuO— CuSO4 — Cu
B) MgCO3 —Mg(OH)>—Mg Cl, -MgSO4
Od¢opmiienne paGoThl.

PesynbTaTsl paboThl 0POPMIISIOTCS B BUE TAOIHIIBI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:

JlaGoparopHasi paGora Ne 14.

I/I3yqune (l)aKTOpOB BJIUAIOIIINAEC HA CKOPOCTH XUMHUYECKOMH PE€aKIiuu U
XUMHYIECKOEC PaAaBHOBCCHC.

OO0opynoBaHHe M peaKTUBBI: TTPOOUPKH, CIUPTOBKA, CIUYKH, IPOOUPKOIEpIKATEINb,
MUIETKH; THOCYAb(at HaTpus -1H pacTBop, cepHas KUCI0Ta-2H, MOPOILIOK OKCUIA MEIH,
10% pactBop consHOM kucaoThl, 0,3% pacTBop Kpaxmaia, BOJAHBII HACHIIIEHHBIN pacTBOp
nona.

Xox paboThr:
Teopernyeckoe BBeieHHE.
OTBeTUTH Ha BOIIPOCHI:
1. Yro Takoe cKOpOCTh XMMHUYECKOH peakiuu?
2. B yem cymHOCTb 3aKOHA AEUCTBYIOIINX Macc?
3. Kakue ¢akTopsl 1 KaKk BIUSIOT HA CKOPOCTh XMMHYECKON peakuu?
4. B uém cymHocTh npaBuia Baut-I'odgda?
5. JlaiiTe omnpezesieHne XUMUYECKOMY PaBHOBECHIO.
6. Kakue ¢akTopsl U KaKk BIMAIOT HA XUMHYECKOE paBHOBecHE?

7. B uém cymnocts npunnuna Jle-Illarense?

IIpakTnyeckoe BbINOJIHEHHE Pa0OTHI.

1. Tlomectute B 2 mpoOUpPKH 10 HEOOIBIIOMY KOJIMYECTBY OKCHAA Meau. B mepByio
no6asbte 2 M 10% pacTBOpa CONSIHOM KUCIOTHI, BO BTOPYIO, Tak e , 2 M 10%



pacTBOpa COJITHOM KHUCIIOTHI U ITOJAOIPEUTE HA IIJIAMEHU CIIUPTOBKU. UTO
HaOmomaere? B kakoil w3 nByX mpoOHpok peakius mpoiuta Osictpee? [Touemy?
3anummuTe ypaBHEHUE XUMHUYECKOW PEaKIInu.

2. Bo3sbMmuTte 3 cyxue koHMUYeCKue npoOupku. BHecute B mepByto — 4, BO BTOpPYIO -8, B
Tpethio 12 xanens 1 H pacTBopa THOCYNb(aTa HaTpus. i MOTydeHHsI paBHOTO
00BEMa BO Becex MpoOHpKax J00aBUTH B EPBYIO-8, BO BTOPYIO -4 Karuiu
IUCTUILTUPOBAHHOM BOBI. B TpeThio mpoOupKy BOIbI J00ABIATE HE Ha0. Takum
o0Opa3om, B MpoOHpKaxX MOJTYIatOTCsl pa3Hble KOHLIEHTPAIMK THOCYIb(aTa HaTPHsL.
YcnoBHO ux o6o3HauuMm : C-nepBast mpodupka, 2C-Bropast npodupka, 3C — TpeTbs
npobupka. /loGaBpTe B EpBYIO MPOOUPKY OJHY KaIlTio 2H pacTBOpPa CEPHOI
KHCJIOTHI U HAYHUTE OTCUET BPEMEHH O MOMEHTA J1I00aBJICHHUS KUCIIOTHI 110
MOSIBJICHUS B PACTBOPE 3aMETHOM OMAJIMCIICHIIUH, BEI3BAHHOM MOMYTHEHUEM
pacTBOpa B CBSI3U C BBIICJICHUEM CEPbl, COTIIACHO YPAaBHEHHIO XMMUYECKON PEaKLIUu:
Na2S203 +H2SOs— NaxSO4 + S|+S02+H20 , ananoruuHo MpoBECTH OTBIT CO BTOPOit
U TpeTheil mpooupkoi. JlaHHbIe 3aHecTH B Tabnuiy. Hauepture rpaduk 3aBUCUMOCTH
«CKOpOCTH peakIiy OT YCIOBHOM KOHIICHTpaluu BemecTBy Craenaite BBIBOI.

Yucno Yucio Yucno | O0wmn OrtHocuTenbHas Bpems CkopocTb
Eaalzgjgg Kanenb | Kameidb | 00bEM II‘\‘I’;*HSGHSP*‘HH” z;e' 5?:?:)2221;}:
BO/IbI H,SO4 | pactBopa 2923 peakum S

T, C v=1/t

3. Xumnyeckoe paBHoBecue. Haneiire B mpoOupKy 2 MiI pacTBOopa Kpaxmasa.
JloGaBbTe 2 KAt~ pacTBOpa HoJja u HabrogaeTe cuHee okpamuBanue. Harpeiite
JAHHYIO MPOOHMPKY B IJIAMEHU CIIUPTOBKU. UTO mpoucxoaut? 3aTeM OCTyAUTE MO
CTpyel BOJIbI JAaHHYIO MTPOOHPKY, YTO npoucxoaut? Jlaiite nosicHenue. YpaBHEeHUE
XMMUYECKON PEaKLUU Kpaxmasa ¥ 10/1a BBITJIAIUT TaK:

Nop + kpaxman <> Honexkpaxman+Q x/lx

Od¢opmitenune padoThbl.

Pesynbrarel paboTel 0hopMIIAIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:




JlaGoparopHasi paGora Ne 14.

Peinenne IKCIICPUMCHTAJBHBIX 3aJ1a4 MO HeOpFaHI/I‘leCKOﬁ XUMHUH.

OO0opynoBaHNe U peaKTUBBI: TTHUIETKH, IPOOUPKH, MPOOUPKOAEPIKATEIH, CIIUPTOBKH,
CIIMYKH; ITIOPOIIKH KEeJIe3a, MEH, aJTFOMUHUS; pACTBOPBL: COJIIHOM, CEpPHOW U a30THOM
KHUCJIOT; PaCTBOP IIENOYH, IEPOKCUAA BOAOPOIA.

Xox paboThl:
Teoperuyeckoe BBeAeHHE.
OTBeTUTH Ha BOIIPOCHI:

1. Ha kakue kiaccel oapa3aeistoT Heopranndeckue Bemecrsa? Jlaiite onpeneneHue
Ka)KJIOMY KJIACCY BEILECTB.

2. Yro Takoe reHeTUYECKUN PsJI KIIaCCOB HEOPraHUUYECKUX BEIIECTB?
3. IpuBenute mpuMepbl FEHETUYECKHUX PAIOB METAJUIOB (2) U HE METAILIOB (2).

4. Hanumure ypaBHEHUS peakUMH JUIsl IPUBEAEHHBIX BAMU F€HETUUECKUX PAIOM
METaJUIOB U HEMETAJLJIOB.

IMpakTHYecKoe BHIMOJTHEHHE PadoThl.
OcyIIecTBUTE MPAKTHYCCKH CIICAYIOIIHE IPEBPAIIICHHS:
Fe—FeCl,— Fe (OH)>— Fe (OH)z—Fe(NO3)3
Al—AlICIz—Al(OH)3—Al2(SO4)3
Na[AI(OHl)4]
Cu—CuO—CuSO4—Cu(OH)>—CuO—CuSO4—Cu
3anuInuTe ypaBHEHHUS XUMHUYECKUX PEAKIIHi.

Od¢opmitenune padoThbl.

Pesynbrarel paboTel 0popMIIAIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:




JlaGoparopHasi paGora Ne 15.

OcymeCTBJIeHI/Ie OKHMCIHUTEC/IbHO-BOCCTAHOBHUTEC/IbBHBIX peaxum‘zi.

OO0opynoBaHHe M peaKTUBBI: IPOOUPKH, MMUTMIETKH, criupToBKa. [Ipodka,

npoOHpKOIEpKATEb, CIUYKH; PACTBOPBL: TEPMaHraHaTa Kajius, (KOHIICHTPUPOBAHHBIN)

THJIPOKCUA HATPUS, CyIb(pHUTA HATPUS, CEPHOM KHCIOTHI (pa30aBIeHHBINA M KOHIT) , a30THOU

KUCIIOTHI (pa30aBiieHHBIN U KOHIT), cyabgaTa xenesa (I), moporok Meau, rpanyny 1UHKa,

MOJUA KaJKsl, KpaXMaJIbHBIN KIIEHCTEP, POJAHNUIa aMMOHHUS.

Xox paboThr:

Teoperuyeckoe BBeAeHHE.

OTBeTUTH Ha BOIIPOCHI:

1.

2.

Kakne PCaKM HA3bIBAOTCA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIMU ?

Kakue BelecTBa Ha3bIBAIOTCA: OKUCINUTEND, BOCCTAHOBHUTEI ?

YT10 TaKOE€ CTENEHDb OKUCIEHUA?

Kakue MpOoUCCChl HA3bIBAOTCA: OKUCIICHUC, BOCCTaHOBJICHHE?

OxapakTepu3yiTe Ha IPUMEPE OKCIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIIUN METO

AIIEKTPOHHOTO OajaHca (MpUMep MOIYYUTh Y MPEToaBaTes).

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

OCYH_ICCTBI/ITC OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIUU:

1.

BoccranoBiienue itoaa u3 iionnaa. K 4 kamism pactBopa Hoauaa Kaius
IPUIUTH 4 KaIjIk pacTBOpa a30THOM KUCIOTHL. Uto Habmogaere? [l OTKpBITUS
110/1a K [IOJIy4EHHOMY PacTBOPY IPUIIUTh KpaxMaibHbli Kieiicrep. CoctaBbTe
AIIEKTPOHHBIN OaNaHC A TaHHON peakluH. YKaKUTE OKUCIUTENb,
BOCCTaHOBHUTEIb. [Ipoliecc OKUCIIEHNs U BOCCTAHOBIIEHUS, YUCIIO NIEPENAHHBIX U
IIPUHATHIX DJIEKTPOHOB.

HNOz + Kl = | +

OxmucieHue Me KOHUEHTPUPOBAHHOM a30THOM Kuca0TOMH. B npoOupky
IIOMECTUTE MaJIEHbKUI KyCOUYEK MEIU U 2 KallJIi KOHIIEHTPUPOBAHHOW a30THOU
KuCIOThl. OTMETUTH YTO Habmoaaercs? OcToposkHo! OnbIT NpoaeaaTh B
BBITS2KHOM mKagdy. CocTaBbTe 3JEKTPOHHBIN OanaHc Ui JAaHHOW PEeaKIIUu.
VYKa)KUTe OKUCINUTEIL, BOCCTAaHOBUTEND. [Iporiecc okuciaeHus 1 BOCCTaHOBIICHUS,
YUCJIO NIEPEAAHHBIX U IIPUHATBIX JIEKTPOHOB.



4. Cu+ HNO3ouy) — Cu (NOz)2 + NO2 1+ H20

5. Okuc/jieHHe HMHKA KOHIEHTPUPOBAHHOI cepHO# Kucao0Toi. B mpoOupky
IoMecTUTE | rpaHysly IMHKA U 4 KAl KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Octoposkno! OnbIT Npoaeaats B BLITSZKHOM mikady. [lonorpeiire! OTmeTuTsh
yro Habmoaaercs? CocTaBbTe 3JEKTPOHHBIN OajlaHC Ui JAHHOW peaKIlnu.
VYKaXuTe OKUCIUTENb, BOCCTAHOBUTEIND. [Ipoliecc OKucaeHns 1 BOCCTaHOBIICHUS,
YHCJIO MEPEAAHHBIX U IPUHATHIX AIEKTPOHOB.

6. Zn+ H2SO4 (xom) — Zn SO4+ H2S1+ H20

7. BoccTaHoBJIeHHe NEPMAaHIaHATA KAJIUs B KHCJIOH cpese. 4 Kamu
NepMaHTaHaTa Kajlisl IOMECTUTE B TPOOUPKY, TOJKUCIUTE 2 KAIIIMU CEPHOM
KUCJIOTHI U TIpHiieiTe 4 Kariu pactBopa cynbgata xenesa (I1). Uro nadbmogaere?
Jlns oTkpbITHS HOHOB Fe *3r momyuenHomy pacTBoOpy npuneiite 1 karmmo
pOJlaHK]Ia aMMOHHS, JI0JDKEH 00pa30BaThCsl  PAaCTBOP KPACHOTO IIBETA.
CocrtaBbTe >NEKTPOHHBIN OanaHC I JAHHOW peakluu. YKaXUTE OKUCITUTENb,
BOCCTaHOBUTEND. [Ipoliecc OKMCIEHNS U BOCCTAHOBIIEHHUS], YUCIIO MIEPEAAHHBIX U
MIPUHSATBIX 2JIEKTPOHOB.

8. KMnOs+ FeSO4+ H2SOs—Mn SOs+ Feo(SO4)3+ K2SOs+H20

9. BoccraHoB/IeHMe EPMAaHIAHATA KaJus B 1eJ04HO# cpene. K 4 xarsim
MepMaHraHaTa KaJius IOMECTHTE B IPOOHPKY, 100aBbTE 4 KaTUISIMU
KOHIICHTPUPOBAHHOTO PacTBOpa FMAPOKCHU/IA HATPUS WM THUIAPOKCHAA KaJus U 6
Karemb pacTBopa cynabputa Hatpus. Yto Habmogaete? CocTaBbTE AIEKTPOHHBIN
OanmaHC JUIs TaHHOU peakluu. YKaXKUTE OKUCIUTEh, BOCCTAHOBUTEND. [Iporece
OKHUCJICHUS U BOCCTAHOBJICHUS, YUCIIO MEPETAHHBIX U MPUHATHIX FIEKTPOHOB.

10. KMnOs+ NaxSO3z+ KOH—K>2MnO4+ NaxSOs+ K2SO4+H20

Od¢opmitenune padoThbl.

PesynbraTsl paboThl 0POPMIISIOTCS B BUZE TAOIHIIBI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:




JlaGopaTopHasi paGota Ne 16.

N3yuyeHune TepMOXHUMHYECKMX PeaKIIUil.

OO0opynoBaHHe M peaKTUBBI: TPOOUPKH, MUIIETKH, CIUPTOBKA, CTaKaH, Kanopumerp; 1,5 T

COJIM HUTpATa KaJlus, IPaHyIUpOBAaHHbIN IMHK, 1M pacTBOp comstHOM KucaoTel, 1M pacTBop

THAPOKCHU A KaJln4.

Xox paboThr:

Teoperuyeckoe BBeneHHE.

OTBeTUTH Ha BOIIPOCHI:

1.

2.

Kakue peakiium Ha3bIBalOT TEPMOXUMHUUYECKUMU ?
Ha xakue rpynmsl 1oJpa3iensioTcss TePMOXUMHUYECKHE PEaKIuu?
Yro Takoe TernoBoi 3pdekt peakuuun?

B uém cymHocTs 3akoHa ['ecca?

IIpakTnyeckoe BbINOJIHEHHE PadOTHI.

1. T'panyny umHKa IOMECTHTE B MPOOUPKY U 3ajeire 2 mi IM
pacTBopa COJITHOM KUCIOThI. Yepes 3-5 MUH MOTpoTaiiTe THO
npoOUpPKH, YTO ourymaeTe? 3aMuIIUTe TEPMOXUMUYECKOE
YPaBHEHHE PEAKIIMH U OIPEIEIIUTE €€ THIL

2. B mpobupky momectute 1M1 pacTBOpa MIENOYU U IPUIICHTE 2 MIT
IM pacTBOpa cosstHoOM KucaoThl. [loTporaiite qHO MPOOUPKH, YTO
omryuiaere? 3anUIIATE TEPMOXUMHUUYECKOE YPAaBHEHHUE PEAKLIUU U
OIPENEIUTE €€ THIL.

3. 3axrure cnupToBKy. Uto Habmogaere? Kakoii mporecc
MIPOUCXOUT? 3aNUIINTE TEPMOXUMHUUECKOE YPABHEHUE PEAKIIUU U
OIIPENEIUTE €€ THIL.

4. B uMCTbIN BHYTPEHHUH cTakaH Kajgopumerpa Hanuth 100 mut Boapl,
OIYCTHTH TEPMOMETP M 3aMEPUTh TEMIIEPATYPY € TOYHOCTHIO J10 0,2°
C. Ilomecture B cTakaH 1,5 r conu (HUTpaTa Kajaus WIK XJopuaa
Hatpusi) 1 OCTOPOXHO nepemeninBaiite TEpMOMETPOM JI0
MIOJIHOTO PACTBOPEHHSI COJIM, HAOII0Aasl 32 U3BMEHEHUEM
TeMiieparypbl. OTMETbTE MAaKCHUMAJIbHOE U3MEHEHUE TEMIIEPATYPHI.
TennoBoit 3¢ ekt pacTBOpeHus Coau paccuutaiiTe no Gopmyse:

AHO:[C.(mBOHBI-l- mCOJII/I)'A t'M conn] /( mconn'loa)



Toe:  c- 4,184 [[uc/e*K, mennoémrocms pacmeopa
(60001);

Meoowr U Meou — Macca 6000l U COJU
coomeemcmeerHO,

A t — usmenenue memnepamypol,
M com~ MOsIPHAS Macca conu.

OneHuTe 3HaUCHUE TETIOBOTO 3PdekTa GU3NKO-XUMHUECKOTO
IPOLIECCa PACTBOPEHUSI COJIH.

Od¢opmitenune padoThbl.

Pesynbrarel paboTel 0popMIIAIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:

JlaGoparopHasi pabGora Ne 17

I/I3yqune HOHHBIX IIPOLECCOB.

OO0opynoBaHue M peaKTUBBI: TPOOUPKH, MUNIETKH, COUPTOBKA, CITMYKH,
poOHMpKOIEpKATEIb; PACTBOPBI: XJIOPUIA MarHus, TUAPOKCU]T HATPHUS, CYIIb(daT Kaus,
KapOOHAT HATpUs, HUTPAT LMHKA, pocdaT Kamus, CynbPpu HaTpHsl, KapOOHAT KaJHs,
COJISIHAs! KMCJIOTa, a30THAsl KUCIIOTa, XJIOPU/] LIMHKA, CepHasi KKcioTa, cyabdar memu (11),
xnopun xenesa (11).

Xox paborhl:
Teopernyeckoe BBeieHHE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue peakiiuy Ha3bIBalOT «PEAKIHUSIMU HOHHOTO OOMEHa»?

2. Kakue ycinoBus He0OXOAUMBI JUIsl TOTO, YTOOBI peaKIis HOHHOro 0OMEeHa IMpoLuIa 10
koHua? IlpuBenure no 2 mpumMepa Ha KakJbli ciaydaid.



IIpakTHyeckoe BbINOJIHEHHE PadOTHI.

1. B mecTts npoOMpOK MOMECTUTE PACTBOP XJIOPUAA MarHus. B kaxmayio U3 mpoOupok,
MOCIIEIOBATEIbHO MPUIICHTE CIIEIYIOIINE PACTBOPBI: THAPOKCH]] HATPHUS, CYIb(haT
KaJus, KapOoHAT HATPHs, HUTPAT LMHKA, Gocdat kanus, cynbun Harpus. CocTaBbTe
YpaBHEHHSI XUMUYECKHX PEaKIUil, MPOTEKAIOIIUX 0 KOHIIA, B MOJIEKYJISIPHOM,
MOHHOM U COKpAIlEHHOM HOHHOM BHJIE.

2. JlaHbl pacTBOPBI: a) KapOOHAT KaJlusl M COJIIHAS KUCTIOTa, O) Cynb(HI HATPUS U
CepHasl KHCII0Ta, B) XJIOPHU/I IMHKA U a30THASI KUCIIOTa, T) cyiabdaT meau (1) u
a3oTHas kucioTa. CielTe monapHo 3TU PacTBOPBI, HEMHOTO HAarpeiTe U OCTOPOKHO
OTIpENIeNIUTE TI0 3amaxy, B KaKUX CIIydasX peakIuy MpOTeKaroT JJ0 KOHIIA U [ToYeMy.
CocraBbTe ypaBHEHUS! XUMHUUECKUX PEAKLUH, MPOTEKAIOIIMX 10 KOHIA, B
MOJIEKYJISIPHOM, HOHHOM U COKpAaIlEHHOM MOHHOM BUJIE.

3. Tlomw3ysich pacTBOpaMu Ha ctosie, moimyuute: ruapokcun xenesa (I1), cynbpum meau
(I, xapbonat maraus. CocTaBbTe YpaBHEHUS! XUMUYECKUX PEAKIIUH, MPOTEKAFOIIHX
710 KOHLIa, B MOJIEKYJISIPHOM, HOHHOM M COKpaIllEHHOM MOHHOM BHJIE.

Od¢opmitenune padoThbl.

PesynbTaTsl paboThl 0POPMIISIOTCS B BUE TAOIHIIbI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:
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