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Konnemk MHHOBAIIMOHHBIX TEXHOJIOTUN U PEIPUHUMATENbCTBA

MeTOIlI/I‘leCKI/Ie YKa3aHui K

Ja0OpaTOPHOMY NPAKTHKYMY 110 XUMHUH.

Bnagumup 20 .



BBenenue.

Xumus — pyHAaMeHTalbHasl HayKa O CBOMCTBAX M IIPEBPAILEHHUIX BEIIECTBaX, U3 KOTOPBIX
COCTOUT MaTepblii Mup. XUMHs U3y4aeT COCTaB, CTPOEHHE, PEAKLIMOHHYIO CIIOCOOHOCTh U
CTaOMIIBHOCTB, CIIOCOOBI M ITyTH TIPEBPAIICHUS OJHHUX BEIIECTB B APYyTHE.

W3ydeHre XUMHUH BKIIIOYAET B ceOs JIEKIUU, NMPAKTUYECKUE U J1abopaTOpHbIe PadOTHI.
JlaboparopHblie pabOTHl COJIEPKaTh TEMbl MO OPraHUYECKOM U 00IIel XUMUU, KOTOpbIe
MOJTHOCTBIO COOTBETCTBYIOT paboyeii mporpaMme.

Brimonnenue nabopatopHbix paboT cocoOCTBYIOT Pa3BUTHIO 3HAHUM U YMEHUN CTyJEHTa
TOJIKO TOT/a, KOT/1a OHH BBITIOJHSIOTCSA HE MEXaHUYECKH, a Iociie He0OX0AUMOt
TEOPETUUECKOM MOArOoTOBKHU. CTYJEHT JOJIKEH 3HATh MOCIEI0BATEIbHOCTD BBITIOJIHEHUS OIbITA,
MOYEeMY U KaK MIPOTEKAeT XUMHUUYECKAasi peaKIusl.

Crneunuguxa padoTbl B XHMHYECKHUX J1200paTOPHUSIX.

e PaboTa B XUMHUYECKHX J1a00paTOPUAX TPEOYET TIIATSIIEHOTO COOIOICHUS TEXHUKU
0€30MacHOCTH, [T0KAPHON OE30MaCHOCTH U OXpaHbl TPYAa.

e B naGopaTopusax KaTeropudyecku 3ampeniaeTcs:

® KYypUTH;

® [PUHUMATH MHUILY;

®  JCHOJIb30BaTh XMMUYECKYIO IOCYY JIJIsl MULIEBBIX LIENEH;
® TIPOM3BOJMTH OMBITHI HE TIO TEME 3aHATHUS,

¢ TI0JIb30BATBCA HE3HAKOMBIMU PCAKTHBAMU U PCAKTUBAMH, HAa CKIITHKAX KOTOPBIX
OTCYTCTBYIOT 3TUKCTKU;

L pa6OTaTB C JICTKOBOCIINIaMCHAIINMUCA BEIICCTBaAMU BOJIM3U OTKPBITOT'O OT'HA;

® BbBIHOCUTH KOHOCHTPHUPOBAHHBIC KUCJIOTHI, IICJIOYHN U PE3KO MaXyUUC BCIICCTBA U3-TI0Q
BBITS2KHOTI'O I.HKa(I)a.

[lepen BIMonHEHUEM J1a00PAaTOPHOI padOThI KaXKbIi CTYEHT JI0JIKEH MOJIYYUTh TOMYCK KaK
0 COJICPKAHUIO PabOThI, TAaK M [0 OCHOBAM TEXHUKHU OE€30MaCHOCTH, Pe3yJIbTaThl
HKCIEpUMEHTa HEOOXOJMMO MOKa3aThk Mpenoasarento. OTyeT no nadopaTopHoit padboTe
MOJJIEKUT TEOPETHUUECKOM 3allUTE.



JlaGopaTopnasi padora Nel.
Onpe}leﬂelme Ka4Ye€CTBCHHOI0 CoCraBa OpPraHU4e€CKOro COCaAuHEHUsl.
Kakwue snemMeHThl BXOJAT B cOCTaB mapaduna?

OO0opynoBaHHe U peaKkTHBBI: apadUHOBBIE CBEYH, IPEIMETHOE CTEKJIO, IPOOUpKa U
IPOOUPKOJEPKATEND, CIIUUKH.

Jlna npogpunsnozo yposns: 0,2 v napaduna, 1-2 r okcuma meau (1), 1 v
6e3BogHOrO cynbdara meau (1), cBeXenpUTOTOBICHHBINH PacTBOP
THIPOKCHIA OapHs WU THIPOKCH/IA KaJbLUs, BaTa, Ta300TBOIHAS TPYOKa,
npoOupKa, MTATHB, CIIMPTOBKA.

Xon padoTsi:
Teopernyeckoe BBeAeHHUE.
OTBeTuTh HAa BOIIPOCHI:
1. Kakue BemecTBa Ha3bIBalOT alKaHAMU?
2. JlaiiTe XapaKTePHCTUKY TOMOJIOTHYECKOTO Psijia aJIKAHOB T10 TUIAHY:
e OOmas gpopmyna
e Ponosoii cyddukc
e  Buasl nuzomepuu
e Howmenknarypa

e XapakTepHbIE peakIuu

IIpakTH4eckoe BbINOJHEHHE PA0OTHI.

1. Tlomoxrure HeOONBIION Kycouek mapaduHOBOU cBeuH. B mpobupke aepxarene
3aKpenuTe mpeaMeTHoe CTekIo. [IpoBeanTe HECKONIBKO pa3 MPEeIMETHOE CTEKIIO HaJl
MJIAMEHEM CBEYH, TaK, YTOOBI BEPXHSS YacTh IJIAMEHH Kacalach cTekia. Uto
Habmoaete? HabnrogeHue 3anummre B TaONIuUILy.

2. 3akpenuTte NpoOUPKY B IPOOUPKOIEpKATEb, OCTYyIUTE MPOOUPKY (HE KacalTech
pykamu). [ToqHecure mpoOUpKy OTBEpCTHEM HAJ IUIAMEHEM CBEYH, IPUMEPHO 2-3 CM.
Jepxute B TeueHne HeckoiabKuX MUHYT. (IlocTapaiiTech, 4TOOBI IIIaMs CBEYH HE
kacasiochk mpooupku!) Uro nadbmonaere? HabmoneHue 3anumuTe B TaOIHILY.

BeiBoa: Kakme BemecTBa mosiBHJINMCH B pe3yJibTaTe rOpPeHUs Napa@uHOBOM
ceeun? O 4yeM 3TO CBHETEIbCTBYET.



3. Cobepute mpudop cornacHo pucyHky. Cmech 1-2 T okcuna meau (1) u 0,2 T mapaduna
XOPOIIO MepeMenIaiTe 1 MOMECTUTE Ha THO MpoOupku. CBepXy HACBINIBTE €HIE HEMHOTO
oxcuna meau (11). B BepxHioro yacTe mpoOUpPKH BBEIUTE B BUIE IPOOKH HEOOIIBIION
KyCOUEK BaThl U HACHITNIbTE HAa HE€ TOHKHIA ciiol Oenoro nopoiuka cynbsgara meau(ll).
3akpoiiTe mpoOUpKy MpoOKOi ¢ ra300TBOHON TpyOKOii. [Tpu 3 TOM KOHEI] ra300TBOTHOM
TPyOKH JIOJDKEH YIUpaThcsl B KOMOYEK Bathl ¢ cyiabdatom menu (I1). Huxaui konen
ra300TBOAHOMN TPYOKH JTOJIKEH OBbITh MOTPYKEH B MPOOUPKY C PACTBOPOM T'MAPOKCHIA
Oapus wiM ruApokcuaa kaneius. Harpeiite npoOupky B ruiaMeHu cupToBKy. Eciu
poOMpKa MIOTHO 3aKPhITa, TO Yepe3 HECKOJIBKO CEKYH]I U3 Fa300TBOAHON TPYOKHU
HAYHYT BBIXOIUTH Iy3bIPbKH ra3a. Kak Tonpko pacTBOp THApOKCHIa Oapus WK
THJIPOKCUA KaJIbIIUA IOMYTHEET, IPOOUPKY C HEW CIIEAYET YNAIUTh U MPOJOIKUTh
HarpeBaHue, MoKa rmapsl BOJbl He JOCTUTHYT Oesoro nopoika cyiasgpara meau (1) u ve
BBI30OBYT ero nocuHenue. [locne m3MmeHenus okpacku cynbdara meau (1) cnemxyer
MPEKPATUTh HArPEBaHUE.

BoiBoa: IlosiBneHre KakuX BEMIECTB CBUETEIbCTBYET IOMYTHEHHUE PACTBOPA
THJIPOKCUIA Oapus MM THAPOKCHA KaJIbIHs, @ TaKKe MOCHHEHHE OeIoro
nopoika cynbdara meau (I1). O Hanmuuum, Kakux 3IEMEHTOB B COCTaBe
napaduHa MOKHO BECTH peub?

Odopmiienue padoThl.

PesynbTarel paboThl 0hOpMIISIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro Habmogaro? [Ipumeuanue.

Pasmecmume pucynox
1ab6opamopHoll
VCMAHOBKU.

BriBoa:

JlaGoparTopHas padora Ne 2.

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

O6opynoBanue u peakTuBbl: Kycouku nmonmdTuiieHa, 5 % MOIKUCICHHBIA PacTBOP
nepMaHraHara Kanus, 5% pacmeop 6pomMHOU 800bl, OEH30.]1, IMAHOI, KYCOYKU NeM3bl ULU
necok, MpoOUPKH, CIUPTOBKA, CITMYUKH, IIITATUB UM MPOOUPKOIEPIKATET.

Xoa pa0orsI:
Teopernuyeckoe BBeAeHHUE.

OTBeTuTh Ha BOIIPOCHI:



1.

2.

3.

Kaxkne BemecTBa Ha3pIBaIOT aJIKEHAMMU?
JlaiiTe XapaKTEpUCTUKY TOMOJIOTUYECKOTO Psi/ia AIKEHOB 110 IUIAHY:
e (OOmas ¢opmyna
e Ponosoii cydhdurc
e Bujasl uzomepun
e Howmenkiarypa
e XapakTepHbIE peakuuu
JlaiiTe xapakTepuCTUKy OESH30JIy I10 TUIaHY:
e ®dopmyna
e Crpoenue

e XapakTepHble peaKkIuu

HpaKaneCRoe BbIIIOJTHCHUC paﬁoTLI .

1.

Cobepure npubop 11 noxydeHus razon. [IpoBepbTe ero Ha repMeTHYHOCTL. B
IPOOUPKY OMECTUTE HECKOJIBKO TPaHyJl UM KyCOYKOB MOJIMATUIICHA. 3aKpOHTe
poOKoi ¢ Ta300TBOIHOM TpyOKoH. Harpeiite conepxumoe npooupku. Uto
HabOmoaete? [IpomycTuTe MOy4eHHBIN ra3 yepes MoAKUCIEHHBIA pacTBOP
nepMaHrasara kanus. Yro Habmoiaere? 3anuiunTe ypaBHEHUS POAETIaHHBIX peakluii B
rpade «Yrto Habmonar?» Tabauubl. OTBETHl Ha BOIPOCHI 3aMILIUTE B BBIBOJIE.

CobGepute mpudop 11t modydeHust ra3zos corsiacHo puc.17 crp 40 Xumus 10 k1 BY. B
IpPOOUPKY NOMECTUTE 2 MJI KOHLIEHTPUPOBAHHOM KUCIIOTHI, | MJI 3TaHOJIa M HECKOJIBLKO
KYCOYKOB IIE€M3bI MJTU TIECKa /ISl pPABHOMEPHOT'O KUIIEHUSI CMECH. 3aKpONTe MPOOUPKY
MpOoOKOM ¢ Ta300TBOIHOM TPYOKOM M HarpeuTe Ha MJIaMeHU CIUPTOBKU. Brigensronuiics
ra3 MpoIycTuTe Yyepe3 pacTBOp OPOMHOM BOJIBI U MOAKUCIEHHBIH PacTBOp MepMaHraHara
kanus. Yo npu 3Tom Habmogaere? [logokrute ras y KoHIla ra300TBOAHOM TpyOku. UTo
HaOmromaere? OTMeEThTE LIBET MJIAMEHU. YeM OTINYaloTCsl peakuy TOpeHus ITeHa 1
stana? Kak moiay4aroT 3TeH B 1a0opaTOpUu U MPOMBITLIeHHOCTH? Hanumute ypaBHeHHS
peakumu B rpade «Hrto nenaro?» tabnuipl. [loueMy 3TeH 00eciiBeunBaeT pacTBOPHI
OpomHOI BOABI M epMaHTaHata Kanus? Hanummre ypaBHeHus peakiuii B rpade «Hro
nenar?» Tabauipl. OTBETHl Ha BOIPOCHI 3AITUIIUTE B BHIBOJIE.

B nBe npobupku Haneiite o 5 kanenb 6eH3ona. B oqny u3 Hux 106aBbTe 2 Mi1 OpOMHOMN
BOJIBI, & B IPYTYIO 2 MJI pacTBOpa NepMaHTranara Kainus. Berpsaxaute o6e mpooupku. Uto
HaOmoaete? [loueMy He MPOMCXOAUT 0OECIIBEUMBAHUS PACTBOPOB OPOMHOM BOJIBI U
nepmaHranata Kanusi? OTBEThHl Ha BOMPOCHI 3aITUIINTE B BBIBO/IC.



Odopmienue padboThl.

PesynbTarel paboThl 0hOpMIISIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro nHabmogaro? [Ipumeuanue.

Pasmecmume pucynox
nabopamopuol
YCMAHOBKU.

BriBoa:

JlaGoparTopHas padora Ne 3.

HN3y4yeHue cBOMCTBA CIMPTOB.

Oo0opynoBanue u peaktTuBbl: 96% pacTBOp ATaHONa, MNIULEPUH, TUCTHIUIMPOBAHHAS BOJIA,
nozicosHeyHoe macio, 10 % pactBop cynbdata menu (1), 10 % pactBop menoun, 5%
pacmeopa ouxpomama kanus , 20 % pacmeopa cepHoll KUCIOMbl, U30AMUTIOBbIL CNUPM, MEJIHAS
MIPOBOJIOKA, CIUPTOBKA, IPOOUPKH, CIUYKH, IEPIKATEIb, TUIETKH.

Xox padboTsr:
Teopernyeckoe BBeJAeHUE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BemniecTBa Ha3bIBAIOT CIIUPTAMH?

2. JlaiiTe XapaKTEPHCTUKY TOMOJIOTHYECKOTO Psijia TPEACTbHBIX OJIHOATOMHBIX CIIUPTOB T10
TUIaHY:

e OO6mas ¢popmymna

e Ponosoii cydhdurc

e Buael nuzomepun

e Howmenxknarypa

e XapakTepHble peakluu

3. JlaiiTe XxapaKTepUCTHUKY MHOTOQTOMHBIM CIIUPTAM: TTULEPUHY U STHIICHTIIUKOJIIO 110
IUIaHy:

e Homenknatypa



e CrpoeHue

e XapakTepHbIE peakluu

IIpakTnyeckoe BbINOJHEHHE PAOOTHI.

1.

PaccmoTpuTe BeIIaHHBIN B IpoOUpKe oOpasel sTiuiioBoro cnupta. Ilontoxaiite ero. Yto
omyniaere? B 1pyryro npoOupKy npuiieiTe HECKOJIbKO Kalellb BbIIaHHOro Bam cniupra ¢
HOMOILBIO IIMIIETKH, 100aBbTE 2 MJI IUCTUIUIMPOBAHHON BOJIBI U COAEPIKUMOE
B30oJTalTe. YTO MOKHO CKa3aTh O PaCTBOPUMOCTH STHIJIOBOIO criupTa B Bojie? OTBETHI
Ha BOIIPOCHI 3aIMILIUTE B BBIBOJIE.

B onny npoOupky HaneiiTe 2 Ml AUCTUIUTMPOBAHHON BOJIBI, @ BO BTOPYIO 2 MII STHIJIOBOTO
CIUpTa, B KaXAyI0 U3 HUX N00aBbTe 3 KaIiu mojcoiaHeuyHoro macia. [lepemenaiite
coJiepskuMoe mpoOupok. UTo MOKHO CcKa3aTh O CBOMCTBAX 3TUJIIOBOTO CIIUPTA KaK
pactBopuTtensa? OTBET Ha BOMPOC 3aIUIINUTE B BBIBO/IE.

Ha ¢unbrpoBanbHyro Oymary KamHuTe OJHY KaIllio BOJbI U YyTh MOOAAIb OJIHY KAILTO
aTuoBoro cnupra. Kakas karuist Obictpee ucraputbes? Caemaite BBIBOJ O CBOMCTBaX
CIIUPTA HAa OCHOBE ATOTO OomnbITa. OTBET Ha BOMPOC 3AMMIIUTE B BHIBOJIE.

Hakanute Ha rmuiaMeHu COUPTOBKH CBEPHYTYIO B CIHPaib METHYIO IPOBOJOKY 10
NosIBJICHUS YyepHoro HanéTta okcuaa menu (I1) u BHecuTe e€ B STHIIOBBIN CIIUPT,
HaXOJAIIUICA B BbIIaHHOM BaM npoOupke. Uto nabmonaete? [loBropure onepaiuio 4-5
paza. [loHroxaiite cogepkumoe mpoOupku. Yto omrymaere? 3anuimTe ypaBHEHHE
npoBeEHHON peakuu. OTBEThI Ha BOIPOCHI 3aMUILIUTE B BHIBOJE.

K 1 mn quctumrpoBaHHOM BOJibI B TpoOWpKe MpuiieiTe 1 Mil runepruHa U CMech
B30ouTaiiTe. 3aTem 100aBbTe emé | MII IIIMIEepHUHa U elié pa3 nepemeniaire cmech. Uto
MO’KHO CKa3aTh PACTBOPUMOCTH IJIMIIEpUHA B BoJie?

K 2 M pacTBopa 1mieno4n B MpoOHpKe MpUIIEHTe HECKOIBKO KalleJlb PacTBOPa MEIHOTO
kynopoca (cynasgara menu (I1)). Uro nabmronaere? K nosnyueHHOMY ocajky npubaBbTe
0 KarisIM TJIMLIEPHH U cMech B30onaTaiiTe. UTo Habmoaaere? OTBETHI HA BOIIPOCHI
3aIIUIIIUTE B BBIBOJC.

B otnenpHble TpoOupkH mpuiieiTe no 1-2 Mi1 STHUII0OBOTO U M30aMHUJIOBOTO CIIUPTOB.
Jo6aBbpTe K HUM 110 2 MJT AUCTHJLTUPOBAHHOM BOJIbI M B30oJITaliTe. UTo Habmomaere? B
YeM IPUYHMHA PA3HOTO MOBEICHUS CIUPTOB B BoAe? [loueMy M30aMUIIOBBIN CIUPT
OTCIIaUBAETCsl HaJ BOJOM, a HE 3TUIIOBbIN? Kakne oprannyeckue BemecTsa npu
CMEIINBAHUHU ¢ BO10M? OTBETHI Ha BOIIPOCHI 3AIMILUTE B BBIBOJE.

B 2 nmpoGupku waneite mo 1 mu 10% pactBopa cynsdara menu (1) u nob6aBsTe B HETO
2 ma 10% pactBopa menoun. Uro obpasyercs? K nonyueHHOMY ocaaky 100aBbTE 110
KaIluIsIM B TIEPBYIO POOUPKY 3 MII TTIMIIEpUaH, a BO BTOPYIO 3 MJI 3THUJIOBOTO CITUPTA.
B3s6ouraiite cmech. Uto HaOmonaete? Kakas peakuus JeXHUT B OCHOBE MOJTYYEHUs
rugpokcuaa menu (11)? Hanmmmre ypaBaeHust 3T0it peakuun B rpade tadbauibl «4YTo



Habromar0?». [Touemy npu 100aBaCHUN TIHIIEpHHA K ocanky ruapokcumaa meau(ll)
0CaJIOK PacTBOPSETCS, a MPH T00ABICHUHU 3TUIIOBOTO crupTa 3Toro He npoucxoaut (11)?
Hanumure ypaBHEHHE XMMHMYECKOW peakMy B3aUMOJAEHCTBUS TIIULEPUHA C
ruapokcuaoM Mmemau(ll). Byner nu n30aMunoBsIi cCiUpT pearupoBaTh € THIPOKCUIA
meau(11)? IHouemy?

8. Hakanure Ha MmIaMeHN CIIUPTOBKHU CBEPHYTYIO B CIIUPAIIb MEIHYIO TIPOBOJIOKY 10
nosiBJieHUs yepHoro Hanéra okcuaa meau (11) u BHecute €€ B 3TWIIOBBIN CIIUPT,
HaxoIAIIMKCS B BBIIAaHHON BaM mpobupke. Uto HaOmoaaere? [lopropute onepanuto 4-5
paza. [lontoxaiite comepxkumoe mpoOoupku. Uto omnrymaere? 3anuIimuTe ypaBHEHHE
npoBeAEHHON peakiny. OTBETHI Ha BOIIPOCHI 3aIUILINUTE B BHIBOJE.

9. B npobupke cmemaiite 2 M 5% pactBopa quxpomara kanus , 1mi 20 % pactBopa
cepHoit kuciotsl u 0, 5 M 3Tanona. OTMeTbTe BET pacTBOpa. OCTOPOKHO HArpeiTe
CMECh Ha MJIAMEHH CIIMPTOBKH JI0 Hayana u3MeHeHus 1sera. Uro nabmonaere? [louemy
I[BET C paCTBOpA MEHSETCS C OPaHKEBOTO IO CHHEBaTO-3es€Horo? Hanumure ypaBHeHHe
peaKIny OKUCIICHUS STHIIOBOTO criupTa B rpade «Urto Habmona0?» Tabnuisl. MoXHO
JI1 3aMEHHUTh CEPHYIO KHCIIOTY B IaHHOW peakluy Ha CONsTHYI0? OTBEThI Ha BOMPOCHI
3aIUIINTE B BHIBOJIC.

Odopmiienue padoThl.

Pe3ynbrarsl paboThl 0OpMIISIOTCS B BUIE TAOJIUIIBL:

Yro genaro? Yro HaOIrOgaK0? [Ipumeuanue.

Pazmecmume pucynok
1abOpamopHoll yCmaHo8Ku.

BriBon:

JlaGopaTopnasi padora Ne 4.

Ilosryyenne u u3yueHue CBOMCTB aJ1b/IerHA0B U KETOHOB.
O0OopynoBanue U peakTuBbl: CrupTOBKA, IPOOHPKOAEPKATENb WM IITATUB, TUIETKH,
npoOupKH, pacTBOp 3TaHoia, 10% pactBopa menouun, 10% pactBopa cynbdata meau (I1),
MeZHasl IPOBOJIOKA, alleTaT HaTPHs WM KaJblUs, KOHLIEHTPUPOBaHHAs COJIIHAs KUCIIOTA.
Xox padboThI:
Teopernuyeckoe BBeACHHUE.
OTBeTUTH HA BONPOCHI:
1. Kakue BemiecTBa Ha3bIBAIOT albIerHIaMU?
2. JlaiiTe XapaKTepPHCTUKY TOMOJIOTHYECKOTO Psi/ia alTbACTH/IOB T10 TUIAHY:
e OO6mras popmymna



PonoBoii cyddukc
e  Bupawl nuzomepun
e Howmenknarypa
e XapakTepHble peaKkIuu
3. Kakue BemiecTBa Ha3bIBalOT KETOHAMU?
4. ]JlaiiTe XapakTE€pUCTUKY TOMOJIOTHYECKOTO Psiia KETOHOB O IUIAHY:
e OO6mras ¢popmyna
e Ponosoii cydhdukc
e  Bujasl uzomepun
e Howmenxknarypa
e XapakTepHbIC peaKUuu

HpaKaneCRoe BbIIIOJTHCHUC paﬁoTbl.

1. Hakanute Ha JIaMeHH CIIUPTOBKH CBEPHYTYIO B CIIMPaIb MEIHYIO IPOBOJIOKY 10
NOsIBJIEHUS YyepHoro Hanéra okcuaa menu (I1) u BHecuTe €€ B 3THIIOBBIN criupT,
HaXOMSALIMIACS B BBIIAHHOW BaM mpoOupke. Yto Habmromaere? [loBropure oneparmro 4-5
pasa. [ToHtoxaiite cofepxuMoe MpOOUPKU. KaKoe BELIECTBO Bbl MOXyYHiIn? YUto
ouryuiaere? 3anuIIUTe ypaBHEHUE POBEeIEHHOM peakui. OTBEThl Ha BOIPOCHI
3aIUIINTE B BBIBOJIE.

2. Haneiite B mpobupky 1 mu 10% pactBopa menoun u qo6assre 2 M 10% pactBopa
cynedara menu (I1). Uro nabmogaete? K oOpazoBaBiiemycs ocaiky 100aBbTe 2 MII
pactBopa 3taHans. Cmech B mpobupke Harpeiite. Yto Habmronaete? Pucd49 crp 83 Xumus
10 BY. 3anumure ypaBHeHus peakiuii B rpade «Hro aenaro?»radnuusl. Kakue
BelecTBa nonydmwinch? [louemy usmenmics uBet cmecu? OTBETHI Ha BOTIPOCHI
3aMMILIUTE B BHIBOJE.

3. B cyxymo npobupky, cHaOXkEHHYIO ra300TBOIHON TpyOKoii, momecTute 0, 1 T 6e3B0IHOTO
areTaTta HaTpUs WM KJIbLIMA U 3aKpenuTe € B IITaTUBE TOPU30HTAIbHO. HukHMiA
KOHEI] ra300TBOIHON TPYOKM IOMECTUTE B MPpOoOUPKY ¢ Boaoi. HemHoro Harperite
npoOUpKy ¢ areraToM HaTpusi. CHavana HaOJIr01aeTcsl TUIaBJIEHUE COJIM, 3aTeM €€
BCITyYHMBAHUE COJIU U BBIJCJIEHNE TAPOB alleTOHA, KOTOPbIN KOHIIEHTPUPYETCSI B
npobupke ¢ Bo1oi. Uepes3 HeCKOIbKO CeKyH/I peaklus npekpaiaercs. B npobupke ¢
BOJIOM ¢ BOJIOM olymiaercs 3amnax amerona. [locie Toro kak nmpoOupka ¢ aeraToMm
HaTpus ocThiHeT. J[00aBbTe B He€ | Kario KOHUEHTPUPOBAHHOM COJITHOW KHUCIIOTHI.
OtmetbTe Habmogaemoe sBieHre. C TOMOIIBI0 KaKUX PEaKIMii BbI MOJYYHIIN alleTOH?
3anummuTe ypaBHeHHEe peaknuu B rpade «Uto nemaro?»radbaunbl. Yto HabmogaeTcs mpu
JI0OABJICHUH COJISTHOM KHCIIOTHI B IPOOMPKY C peaKkImoHHOoM cMechio? Kakoii ras
BhIIeNsIeTCsI? HanmuimuTe ypaBHeHHEe XUMUYECKON peakiuu B rpade «Uto aemaro?»
Tabnuipl. OTBETHI HA BOIPOCHI 3aMUILIUTE B BHIBOJE.

Odopmienue padoThbl.

P C3YJIbTAThI paGOTBI O(I)OpMJ'IHIOTC}I B BUJC Ta6J'II/ILU:II



Uro nenaro? Uro nabmogaro? [Ipumeuanue.

Pasmecmume pucynox
1abopamopHou
VCMAaHOBKU.

BriBox:

JlabopaTtopHasi pa6ora Ne 5.

H3y4yeHue cCBOMCTB KAPOOHOBBIX KMCJIOT.

OO0opynoBaHue U peakTHBBI: MPOOUPKHU, TUIETKH, CIIUPTOBKA, TPOOHPKOIEpKATENb UIH
HITaTUB, MPOOKa C ra300TBOAHON TPYOKOii, BonsHas OaHs, UMHK, okcua meau (1), makmyc,
10% pacTBOp mIeI09H, N30aMHJIOBBIN CIIUPT WK ATaHOJI, BOJA.

Xoxa padoThI:
TeopeTnueckoe BBeeHMeE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakwue BemecTBa Ha3bIBalOT KapOOHOBBIMU KHCIOTAMU?
2. JlaliTe xapakTepUCTUKY TOMOJIOTHYECKOTO Psiia KApOOHOBBIX KUCIOT MO IUIAHY:
e OO6mas ¢popmyna
e PonoBoii cydduxc
e Bunsl uzomepun
e Howmenknarypa

e XapakTepHbIe peaKkIuu

IIpakTH4eckoe BbINOJHEHUE PA0OTHI.

1. Haneiite B 4 mnpoOupku 1o 2 MJI pacTBOpa YKCYCHOW KHCIOTHL. (OCTOPOXKHO
MOHIOXaluTe HTOT pactBop. YUrto omrymaere? BcnomHuTE, rae BBl IpPUMEHSETE
YKCYCHYIO KHCIIOTY JIOMa.

2. B omay mpoOupKy ¢ pacTBOPOM YKCYCHOM KHCIOTBHI H00AaBbTE€ HECKOIBKO Karelb
pactBopa Jakmyca. Uto Habmonaere? 3areM HEHTpaiau3yWTe KHUCIOTY H30BITKOM
ménoun. Yro HabmonaeTe? 3anuiinTe ypaBHEHHE MPOBEAEHHON peakuuu B Tpade
«Uto aenaro?» TabIUIIbI.



3. B 1pu octaBimmecs mpoOUPKH C pacTBOPOM YKCYCHOW KHCIIOTHI 100aBbTE: B OJHY —
rpaHyJly LUHKa, B IPYI'yl0- HECKOJIbKO KpynuHOK okcuna menu () u momorpeiite, B
TPEThI0O — KYCOYEeK Meya win coabl. YUrto HaOmomaere? 3anuiuuTe ypaBHEHUS
npoBeIEHHBIX peakimii B rpade «Uro nemaro?» tadbmunpl. Kak Benér ceds kucmora
10 OTHOIICHUIO K MHAUKATOpY? C KaKMMH BEIIECTBAMU YKCYCHAasi KUCJIOTA BCTYIAET
B peakuuu? OTBETHI 3aIIUILIUTE B BBIBOJE.

4. B npoOupky HaielTe 2 MJI M30MEHTUIOBOIO CIIUpPTa WM ATaHO]A, 2 MJI YKCYCHOM
KHUCJIOTHI, 0,5 KOHIIEHTPUPOBAHHON CEPHOW KUCIOTHI M HarpeiTe Ha BOJSHON OaHe B
TEYEHUH HeCKONbKUX MUHYT. llocne oxmnaxaeHus 1o0aBbTe B MPOOUPKY HECKOJIBKO
MUJUTWIUTPOB BoAbL. [Ipu 3TOM BhIIENseTCs ciioi 3dupa ¢ XapaKTepHBIM 3allaXxOM.
Kak HazpiBaeTcs peakuus B3aMMOJAEWUCTBUSA KHUCIOT co chnupTamu? Hanumure
ypaBHEHHE NPOJICTaHHOW XHWMHUYECKOW peakuuu B rpade  «Uto Habmromar?»
tabinuupl. g 4yero B peakiMOHHYIO CMECh Hal0 J00aBJIATh KOHLEHTPUPOBAHHYIO
CEPHYIO KUCIIOTY?

Od¢opmiienue padoThl.

Pesynbrarsl paboTel 0OpMIISIOTCS B BUIE TAOJIUIIBL:

Uro nenaro? Uro Habmogaro? [Ipumeuanue.

Pasmecmume pucynox
1ab6opamopHoll
VCMAHOBKU.

BriBo:

JlabopaTopHnast padora Ne 6

H3y4deHue cBOiCTBA YIJIEBOAOB: IVIIOKO3bI 1 KpaxmaJia.

OOopynoBaHMe U peaKTUBbI: CIHPTOBKA, MPOOUpPKOJEpKATENb, IMUIIETKH, MPOOUPKH,
pacTBOp TIOKO3bI, Kpaxmall, pactBop ioza, 10 % pactBopa cyibdara menu (1) u 10 %
pacTBOp MIETOYH.

Xon paboTsI:
Teopernuyeckoe BBeAeHHE.
OTBeTUTH Ha BOIIPOCHI:

1. Kakwue BemecTBa Ha3bIBAIOT yriieBogamMu? Ha kakue rpymibl moapa3aeisioT YTIiaeBOabI?



2. JlaifTe XapaKTepUCTUKY TIIFOKO3€ T10 TUTaHY:
e (OOmas ¢opmyna
e PonoBoii cydduxc
e  Bupael nuzomepun
e Howmenkiarypa

e XapakTepHble peaKIiu

HpaKaneCRoe BbIIIOJTHCHUC paﬁoTBl.

1. B mpobupky ¢ 1 ma 10 % pactBopa cynbsdara meau (1) mpuneiire 2 mu 10 %
pactBopa menoun. Yro HabmonaeTe? 3ateM B 3Ty MPOOHUPKY J00aBbTE 2 MII
pacTBOpa TIIFOKO3BI M cMech TiepeMemaiite. Uro Habmomaere? O yem
CBUJICTEJICTBYET 3TOT OTIBIT?

2. Harpeiite conepxumoe nmpobupku. Uto Tenepp Habmomaete? O yem
CBUJICTEIHLCTBYET ATOT OMBIT? 3alUIINTE YpaBHEHUE POBEACHHON peakiuu B rpade
«Yto HaOIr01ar0?)» TAOJIULIE.

3. B mpobupky HackIlibTe HEMOTO TIOpoIIKa Kpaxmaina. [Ipuelite Boasl u B30oTaiiTe
cMech. UTo MOXKHO CKa3aTh O PaCTBOPUMOCTH Kpaxmaia B Boge? Harpeiite
coJiepKMMOe MPOOHPKHU Ha MIaMEHHU CIUPTOBKU. UTo Habmonaere?

4. B npobupKy ¢ pacTBOPOM Kpaxmaia J00aBbTe KaIlIlo CIIUPTOBOIO pacTBopa Hoja.
Yro Habmomaere?

Odopmiienue padoThI.

Pe3ynbrarsl paboThl 0OPMIISIFOTCS B BUJIE€ TAOHIIHI:

Yro menaro? Yro nadmromaro? [Ipumeuanue.

Pasmecmume pucynox
nabopamopuoi
YCMAaHo8KU.

BriBon:




JlaboparopHasi pabora Ne 7.

N3yuenue cBoiicTBa 6€JIKOB.

OO0opynoBaHMe M peaKTHBBI: PACTBOP KYPUHOT'O WJIK MOJIOYHOTO OEJKOB,
KOHLIEHTpUpOBaHHAas a30THas kuciota, 10% cnuproBoil pactBop ammuaka, 10% pactBop
cynbsdara meau (1) u 10% pactBop menoun, npoOUPKH, TUIETKH, CIIUPTOBKA,
IPOOUPKOJEPKATEND.

Xoxa padoThI:
TeopeTuyeckoe BBeJeHUE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BemnecTBa Ha3bIBAIOT OeTKaMu?
2. JlaliTe XapaKTepUCTUKY TOMOJIOTHYECKOTO Psiia aMUHOB I10 TUIAHY:
o (OOmas ¢opmyina
e Ponosoii cydhdurc
e  Bupawl nuzomepun
e Howmenkiarypa
e XapaKTepHbIEC PeaKIuu
3. JlaiiTe XapakTepUCTUKY TOMOJIOTHYECKOTO Psifia AMUHOKHUCIIOT TIO TUTaHY:
e O6mas hopmyna
e PonoBoii cyddukc
e Bunsl uzomepun
e Homenkimarypa

e XapaKkTepHbIC pEAKIINU

IIpakTH4eckoe BbINOJHEHHE PA0OThI.

1. B npoOupky Haneiire 2 mi pactBopa Oenka u 1o6asbre 2 Mt 10 % pacTBopa 1menouu, a
3areM Heckosbko Kanenb 10% pactBopa cynbdarta meau (11). Uro nabmonaere?

2. B npobupky HaneiiTe 2 M pacTBopa 6eska u Harpeiite ero. Uro nabmogaere? [louemy
pacTBOp OejKa Mpu HarpeBaHUHU MyTHEeT?



3. B mpoOupky HaneiTe 2 M pacTBopa Oelika 1 100aBbTe€ HECKOJBKO Karelb a30THOU
kucnothl. Uro Habmogaere? Harpeiite copepxumoe mpooupku. Uto Habmromaere?
OxutaguTe cMech U 100aBbTe Tyna 2-3 MII HAalIaThIpHOTO ciupTa. UTto Habmogaere?

4. B mpobupky HaneiTe 2 M pacTBopa Oenka 1 J00aBbTe HECKOJIBKO Karnenb 10%
pactBopa cynbdara meau (11). Uro Habmomacte?

5. TlomgoXruTe HECKOJIBKO MIEPCTSIHBIX HUTEH. OXapaKTEepU3yHTe 3amax ropsIiei mepcTH.

Odopmiaenue padboThl.

PesynbTarel paboThl 0(hOPMIISIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro Habmogar0? [Ipumeuanue.

Pasmecmume pucynox
1abopamopHoll
VCMAHOBKU.

BriBoa:

JlabopaTopHas padora Ne 8.

HNpenTnduranus opraHudecKux coeJUHEHM.

OOopynoBaHMe W peaKTHUBBI: IPOOMPKU, CHUPTOBKA, MHUIIETKH, MPOOHPKOAEPKATENb,
3TAHOJ, YKCYCHas KHCJIOTa, ()EHOJN, TaHAJIb, PACTBOP IJIIOKO3BI, pacTBOp Oeika, MeaHas
npoBosioka, 10% pactBop mmenoun, 10% pactBop cyibdara meau (11).

Xox padboThI:

Teopernyeckoe BBeAeHHUE.

OTBeTUTH HA BONPOCHI:

Kakwne peaknnn Ha3bIBatOTCS KAUECTBEHHBIMHU ?

Hanumure ypaBHEHUS! KaU€CTBEHHBIX PEAKIMU JJIsl OPTaHUYECKUX COEIUHECHMIL:
e Crnupros
e VYIJIeBoJoB
e AIBIeruaoB

e Kuciot



e ®denoma

IIpakTn4yeckoe BbINOJHEHUE PA0OTHI.

BrimmonmauTe KadyecTBEHHBIS PE€aKnuu JJjis1 OpraHn4eCKux CO@HHHCHHﬁ.

1.

KauectBennast peakuusi Ha 3TaHojd. Hakanute Ha MjaMeHM CHUPTOBKH CBEPHYTYIO B
CHUpajdb MEIHYI0O IPOBOJIOKY IO MOsBIEHUS yepHOro Haiéra okcunma meau (I1) u
BHECUTE €€ B OSTWIOBBIM CIUPT, HAaXOJAIIMKCA B BbIAAHHOM BaMm mpobupke. Uro
HaOmogaete? [ToBropute onepanuro 4-5 pasza. [loHtoxalite comepxumoe Tpooupku. Uto
omymniaere? 3anuIIUTE YpaBHEHUE MPOBEAEHHOM peakuuu. OTBEThl Ha BOIPOCHI
3aIUIINTE B BHIBO/IC.

KavectBenHnas peakiusi Ha (eHon: Haueite B mpoOupky 1 miu ¢deHona u n00aBbTe
HECKOJIbKO Karenb pactBop xiopus sxenesa (I11). Uro nadiromaere?

KadecTBeHHas peakiys Ha 3TaHab: HAJICHTE B POOUPKY 1 M1 3TaHais, 3aTeM 100aBbTe
1 M 10% pactBopa cynbsdarta meau (1) u 2 mn 10 % pactBopa menoun. Harpelite Ha
IUTAMEHH CUPTOBKH. UTo HaOmromaere? 3auiinTe ypaBHEHNE XUMHYECKOW PEaKIiu.

KavecTBeHHas peakius Ha KapOOHOBBIE KHCIOTBI: HAJICHTE B IPOOUPKY | M1 yKCyCHOU
KHCJIOTHI M JI00aBbTE HECKOJILKO Karesb JlakMmyc. Uro HaOmomaere? Ilponmenaiite emé
OJIMH OMBIT: K 1 MJI YKCYCHOH KHMCIIOTHI 100aBbTe 1M1 pacTBOpa KapOoHaTa HaTpHs?
Uto HabmomaeTe? 3anuinTe ypaBHEHUSI XUMUYECKON peaKInu.

KavecTBeHHass peakiusi Ha YIJeBOJbL: HajeWTe B MpOOMPKY 1 M pacTBOp TIJIHOKO3BI,
3atem ao6aBbte 1 M 10% pactBopa cynbsdara menu (1) u 2 mn 10 % pactBopa mienodu.
Berpsxuure. Harpelite Ha mamenun couptoBkd. Yro HaOmomaere? 3anuinre
ypaBHEHHE XUMUYECKOH PEaKIIHH.

KauecTBeHHast peakiius Ha MHOIOQTOMHBIE CIIUPTHI: HaJIelTe B MpoOUpKy 1 Mi1 pacTBOp
pacTtBopa riuuepusa, 3areM gob6asbre 1 mu 10% pactBopa cynbdara menu (1) u 2 mn
10 % pactBopa mIENOYH. Berpsixaure. Harpeiite Ha 1uiameHu cnupToBku. UTo
HaOmronaere?

KadecTtBenHas peakuusi Ha yrieBOJBI: HalleTe B MpoOMpKY | mur pacTBopa Kpaxmad,
3aTeM J100aBbTE HECKOJIBKO Karellb CIIMPTOBOTO pacTBOp Honaa. Uto Habmomaere?

KauecTtBennas peaknusi Ha O€NKH: HajledTe B MPOOWMPKY 2 MJI pacTBOp Oefka, 3aTeM
no6asete 1 Mt 10 % pactBopa cynbhara meau (11).

HCO6XOI[I/IMO BBIITOJTHHUTh KaUCCTBCHHBIC PCAKIIUH, KOTOPBIC YKAa3aHbI BBIIIC. 3areM
IMPUCTYIIUTH K BBIMTOJJTHCHHUIO CICAYIOIIUX OIIBITOB.

10. B 1Byx mpobupkax 6e3 3STHKETOK COJepkKaTbCs CIECAYIOIIHNE BEIIeCTBa:

11. DTunoBBIN CIUPT U MypaBbUHAS KUCIIOTA



12. PacTBOpBHI TIIIOKO3HI U TIUIIEPUHA

13. PacTBopsl hopmaniperua u O6enka
14. PacTBOpBHI TJIIOKO3BI ¥ 3TaHOJA

15. PactBOp (heHona u ykcycHast KMCIOTa

16. IIpemnoxkute crnocod 3KCIEPUMEHTAIBHOIO OIPEAEIEHHSI COAEPKUMOT0 KaXKa0i
npobupku. [locne ogo0peHns Bamero NpeayiosKeH s MPUCTYIUTE K MTPAKTHYECKOMY
pacro3HaBaHUK BEILECTB.

Od¢opmiienue padoThI.

Pe3ynbrarsl paboThl 0OPMIISIOTCS B BUE TaOJIUILIBL:

Yro genaro? Yro HaOIHOgaK0? [Ipumeuanue.

Pasmecmume pucynox
1abopamopuou
VCMAHOBKU.

BriBoa:

JlaGopaTopnasi padora Ne 9.

HOJ’ly‘IEHI/Ie, coﬁnpalme " pacCiio3HaBaHHUE ra3osB.

OO0opynoBaHue ¥ peakTHBBI: POOHUPKHU, Ta300TBOIHAS TPyOKa ¢ MPOOKOIL, cossiHas
KHCJI0Ta, IIUHK, epokcua Bogopoaa. Oxcua Mapranua (1V), pactBop xjiopuja aMMOHUS,
pacTBOp IIEJI0YH, PACTBOP U3BECTKOBOM BOJIbI, KAPOOHAT KaJIbIHS.

Xon paboThi:

TeopeTnueckoe BBeeHHe.

OTBeTUTH Ha BOIIPOCHI:

1. Hanummre ypaBHEHUS XUMHUYECKUX PEAKIMHA MOTYYEHUS Ta3000pa3HbIX BEIIECTB:
e Bonopona
e  VYTIEeKHucIoro raza
e Kucnopona

e AmMMmHaka



e DTHIIeHA

2. JlaiiTe XapaKTepUCTUKY (U3UUYECKUX U XUMHUECKUX CBOWCTB ra3000pa3HbIX
(YKa3aHHBIX BBIIIE) BELIECTB 110 IUIAHY:

e ®dopmyna

e MousspHas Macca

e 3amax

e IlBer

e B0 CKOJIBKO pa3 TsKeNIee Ui Jerye Bo3yxa

e C IMOMOIIbIO KAKUX XUMHYCCKHUX PCAKIHNH MOXXHO HX paCHOSHaTB?

HpaKaneCRoe BbIIIOJTHCHUC paﬁoTbl.

1. Ioayuenue raza Bogopoaa. B npobupky momecture [Be rpaHyJibl IUHKA U TpUJICHTE B
He€ 1-2 mu constHOM KucnoTel. Uto HaOmonaere? 3amuIinTe ypaBHEHHE XUMHUYECKOU
peakuuu. 3akpoiTe MpoOUPKyY MPOOKOW C ra300TBOAHON TPYOKOW, KOHEIl Ta300TBOJHON
TPYOKH ITOMECTHTE BO BTOPYIO MPOOMPKY KOTOpasi mepeBépHyTa BBepX AHOM. [louemy?
CrycTs HECKOJIBKO MUHYT, HE TIEPEBOpAUNBasi BTOPYIO TPOOUPKY, 3aKporTe €€ MpOOKOH.
3aTeM MepeBepHUTE BTOPYIO MPOOHMPKY, OTKPOWUTE MPOOKY M TMOJHECUTE 3aXKEHHYIO
cnuuky? Yro Habmrogaere?

2. TMonydenue raza kuciaopoaa. B npobupky o6pémMom 20 M mpuitelite 5-7 Ml pactBopa
HepoKcHIa BoJopoJa 1o0aBbTe Tyda HeMHoro okcujaa mapranina (1V). IloaroroBere
TJICIOLIYIO JIYUUHKY (TIOJ0KTUTE €€ M, KOT/a OHA 3aropurcs, HEOOJbIIMMHU B3MaxaMH
pykamu mnoracute e€). [lomnecure e€ k mpobupke. Uro HaGmonmaere?  3anuiuuTe
YPaBHEHHUS XUMUYECKON PEaKIIUH.

3. Iloaydenue yriiekucjoro raza. B mpoOupky o6béMom 20 M NOMECTUTE KyCOYeK
KapOoHaTa KalblMsig W TPWIEHTE pacTBOpP YKCYCHOW WIJIM COJSHOW KHUCIOTHL. YTO
Habmoaete? Yepes 1- 2 MUH BHECUTE B BEPXHIOIO YacTh MPOOUPKHU TOPSIIYIO TyYHHKY.
Uro nabmomaere? 3amuimuTte ypaBHeHHE peakuuu. ([na npogunvnozo ypoems. B
npooupky o06wvémom 20 M1 nomecmume Kycouek Kapbonama Kalbyus u npuieime
pacmeop  YKCYCHOU UMU CONAHOU Kuciomol. 3akpoume HNpoOUpKy npooKou ¢
2azoomeoonou mpyokou. Kowney ecazoomeoonoti mpyoku nomecmume 6 NpoOUPKY C
NPO3PAUHBIM  PACMBOPOM  U3BECKOBOU  B0OUL. Ymo Habmooaeme? 3anuwume
VPABHEHUS XUMUYECKUX PeaKyuil.)

4. Tlonyyenue ammmuaka. B npoOupky mpuiedite 1-2 mu1 pacTBopa XJOpHAa aMMOHHUS, a
3aTeM Takod ke 0O0BEM pacTBOpa ILIENOYM. 3aKpenmuTe NpOOHUPKY B Jiep)Kareie H
OCTOpPOKHO HarpeiTe B IUIaMEHHU CHUPTOBKH. UTo Habmomaere? 3amuiinTe ypaBHEHUE



XUMHYecKol peakuuu. llogHecuTe K OTBEPCTHIO NPOOMPKU BIAXKHYIO KPACHYIO
JaKMycoBylo Oymaxky. Uro Habmogaere? OCTOPOKHO MOHIOXAWTE BBIACISIOMIUICS Ta3.
Uro onrymaere?

Odopmiienue padoThl.

Pe3ynbrarel paboThl 0OpMIISIOTCS B BUE TaOJIULIBL:

Yro genaro? Yro Habmrogar0? [Ipumevanue.

Pasmecmume pucynox
1abopamopHou
VCMAHOBKU.

BriBon:

JlaGoparopHnasi padora Ne 10.

HN3y4eHue CBOIMCTB M CIIOCOOOB NMOJyYeHUSI KHCJIOT, OCHOBAHUI U COJICH.

O0opynoBaHHe H peaKTHBbI: HEMHOI'O TIOPOLIKA XKeJle3a, TPaHyJIbl IUHKA, TOJIOCKH ME/IH,
nopoutok okcuza meau (1), pacTBOpbI: THAPOKCUA HATPUS, XJIOPHUAA HATPHsL, XJIOpUia
Oapus, coistHOM kucnotel, cynbdarta meau(ll), cynbdara Hatpus , HUTpara cepedpa,
XJIOpHJIa KaJbliusi, KapOoHaTta HaTpus, cyabduaa Hatpus, xiopuaa xenesa (1),
cyibdara sxesnesa (11). [IpoGupku, cCiUpTOBKA, CIIMYKH, TIPOOUPKOIEPIKATEND, THIIETKH,
CTCKJIIHHBIC CTAKaHYNKHU.

Xoa pabdoTsi:
Teopernyeckoe BBeAeHHUE.
OTBeTUTH Ha BOIIPOCHI:
1. Kakue BemiecTBa Ha3bIBalOT KHUCIIOTaMH, COJIIMU, OCHOBAaHUSIMU?
2. 3anummre ypaBHEHUS XUMHUYECKUX PEAKLUH MOTydeHUs:
e HepacTBopuMBIX OCHOBaHUM
e Conen
3. 3anmmmTe ypaBHEHUS XUMUYECKUX PEAKIHH, OTPaKAIOIINE XUMUIECKHUE CBOMNCTBA:
e Kucnor
e Coneit

e (OcHoBaHui



IIpakTn4yeckoe BbINOJHEHHE PA0OTHI.

IHosyyeHne HePACTBOPUMBIX OCHOBAHMIA.

B Tpu mpoOupku HamneiTe mo 1M1 B mepByro, pacTBopa cyibhara
menu(ll), Bo Bropyro pactBop xsopuaa xenesa (1), pactsop
cynbdara xenesa (11). [JobaBpTe B Kaxkyro mpoOupky 1 mMi pacTBopa
ruapokcuia Hatpus . Uto HaOmronaere? HMownHbie ypaBHEHUS
XUMHYECKHUX peakiuii 3anumure B rpade «Uto Habmogan?»
TaOJIULIBL.

XuMH4YecKHue CBOMCTBA OCHOBAHUIA

U3 onbiTa «a» nonydeHHsldt ruapokcun meau (I1) narpeiite na
iaMeHu cnuptoBku? Uro Habmonaere? Honnvie ypaBHEHUS
XMMUYECKHUX peakiuii 3anummre B rpade «Uto Habmrogan?»
TaOJIULIBL.

K nosiyueHHBIM, B ONIBITE «a», ruapokcuaam :xesesa (1) u (111)
nobaBbTe 1 MJT pacTBOpa CepHOM KUCIOTHL. UTo HaOmonaeTe?
Honnvle ypaBHEHUSI XUMHUYECKHUX peakiuil 3anmummure B rpage «Hrto
Ha0II0Aa107» TaOIULBL.

XuMH4YecKHe CBOMCTBA KHCJIOT.

IHony4enue coueit

B 6 npoOupok nomecTure, COOTBETCTBEHHO: B MEPBYIO, HECKOIBKO
Karejab UHJIMKATOPa; BO-BTOPYIO, PAaHYIy LIMHKA; B TPEThIO, IIOJIOCKY
Menu; B uerBépTtyto, HemHoro okcuaa menu (11); B maryro,
T'MJIPOKCUIA HATPHs; B LIeCTy10, KapOoHaTa HaTpus. B kaxyro
npoOUpKy 100aBbTE MO 2 MII COISIHON KHCa0ThL. UTo Habmonaere?
Honnvie ypaBHEHUs] XMMHUYECKHUX peakluil 3anummre B rpage «Hrto
Ha0II0ar0?» TaOJIHIIEL.

[TponenaiitTe peakuy, XapaKTepH3YIOLIHE MOTyYeHHE COTIeH:
cynbsara 6apus (cMemaTh Mo 1 M pacTBOPHI XJIopuaa 6apus u
cynbdara HaTpus ), Xaopuaa cepedpa (cMemars o 1 M1 pacTBOpPbI
HUTpaTa cepedpa u XJopuaa HaTpus), Cyabhuaa Meau (cmemars 1o 1
MJI PacTBOPHI Cyjib(aTa MeIu U cyiabpuaa HaTpus ), KapOoHaTa
KaJbIMs (CMemaTh o | M pacTBOPHI XJIOpUIA KATBIHS U
kapOoHata Hatpus). Uto HaOGmomaete? Houuvie ypaBHEHUS
XUMUYECKHUX peakiuii 3anummurte B rpade «Uto Habmromar0?»
TaOJIUIIBL.



XuMH4YecKHe CBOMCTBA COJIEH.

[TponenaiiTe peakuy, XapaKTepU3yIOIIHEe XUMUUECKHE CBOMCTBA
CoJIeH:

B 5 npoOupky moMecTuTe COOTBETCTBEHHO: HEMHOT'O MTOPOIIIKa
xKenesa, 1 M ruapokcuia Hatpus, 1 Ml xiopuaa HaTpus, 1 Mo
xjopuna 6apusi, 1 M pacTBopa CONSIHON KHUCIOTHI B KXKIYIO
poOupKy g06aBbTe MO 1 M1 pacTBOpa cyibdaTa MeIu.

Urto nHabmronaete? Honwnvie ypaBHEHUS XUMUYECKUX PEAKITUN
3anummTe B rpade «Uro Habmonao?» tabnuubl. Kakum npaBuiom
HY>KHO PYKOBOJICTBOBAThCS, BBIIOJIHSS 3T PEAKIIUU.

Od¢opmiienue padoThl.

Pe3ynbrarsl paboTel 0OpMIISIOTCS B BUE TAOJIULIBL:

Yro genaro? Yro HaOIHOgaK0? [Ipumeuanue.

Pasmecmume pucynox
1ab6opamopHoll
VCMAHOBKU.

BriBon:

JlaGoparopHnasi pabora Ne 11.

Pacno3HaBaHmue KJaccoB HECOPraHm4IeCKMuX BCIICCTB.

O0OopynoBanue U peakTuBbl: [IpoOHpKH, MUNETKH, CTEKJITHHBINA CTaKaHYMK C BOJIOM;
KpHCTAJUIMYecKHUe BellecTBa 0e3 Haanuceii: cyiabpar ammonus, Hutpat meau (1), xopua
xenesa (111); pacTBopbl 6e3 HagNMuceli: kKapOoOHAT Kaus, CyIbdar Kanus, cyibdar
QITIOMUHUS; pAaCTBOPHI TUAPOKCHIIA HATPHS, XJIOpHIa Oapusi, COJISTHAS KUCIIOTa; PACTBOPDI
0e3 HaaMuUce: XJIOpU]T HATPUS, XJIOpu amtoMuHus, xjaopua xkenesa (111); pactBopsl ¢
HaJIUCAMU: XJIopHa 6apusi, cynbhaTa Maraus, kapooHara ammonus. Xmopuaa xemnesa (I11),
cynbdara xenesa (I11), cepHoit KHCIOTHI.

Xoxa padoTbI:
TeopeTnyeckoe BBEJICHHE.
OTBETUTH HA BOMPOCHI:

1. Kakue BCIICCTBA HA3bIBAIOT: KHUCJIOTaMHU, OKCUJaMHU, COJIIMH, OCHOBAaHHUAMU ?



2. C moMoIIbI0 KaKUX KaYeCTBEHHBIX PEaKIuil MOXKHO OOHAPYKHUTh:
e Amnwmonsl: Cynbdara, xsopusaa, cyibduua, kapboHaTa, THIPOKCHIIA;

e Karuonsl: Bogopona, 6apusi, cepedpa, xenesa (I11), xenesa (Il), menu (I1), munka,
AIFOMUHUS, AMMOHUSI.

IIpakTnyeckoe BbINOJHEHUE PAOOTHI.

IIponenanTe peakuuu, NOATBEPKAAIOIINE KAUECTBEHHBIA COCTAB CIEAYIOIIUX BEILECTB:
xjopuzaa 6apus, cynbdara Maraus, kapooHata ammoHwus, xjopua xenesa (I11), cyasdara
xenesa (11), ceproii kucnotsl, cyiabhara meau(ll). 3amuimmre ypaBHEHHS pEaKilHii B
MOJICKYJISIPHOM U HOHHOM BHJIC.

CocraBbTe O6I_I_IyIO CXCMY aHaJin3a pacClioO3HaBaHU BCIICCTB.

B Tpéx mpobupkax raHbl KpUCTALTHYECKUE BenlecTBa 0e3 HaAmucei: cynbhaT aMMOHHUS,
Hutpat meau (1), xaopua xenesa (111).OnbITHEIM yTEM ONpeennTe, KaKUe BEIIeCTBA
HaXOJATCS B KaKJ0U 13 npoOupok. CocTaBbTe ypaBHEHUSI COOTBETCTBYIOLINX PEAKLUH B
MOJIEKYJISIPHOM, IIOJTHOM MOHHOM M COKpPAIlIEHHOM MOHOM BH/IE.

B Tpéx mpoOupkax naHbl pacTBOpHI O3 HaANUCeH: KapOoHAT Kanus, CyabdaT Kaius,
cynbgat anoMuHus. ONBITHBIM MYTEM OIPEIeNTe, KaKie BeIECTBA HAXOAATCS B KaXKI0M
u3 pobupok. CocTaBbTe YpaBHEHUS COOTBETCTBYIOIIMX PEAKIIM B MOJIEKYIISIPHOM, TIOJTHOM
MOHHOM M COKpAIIEHHOM HOHOM BH/IE.

B Tpéx mpoOupkax naHbl pacTBOpHI O€3 HAAMUCEH: XJIOPU HATPHS, XJIOPH]T ATFOMUHHS,
xynopun xene3a (111). OneITHEIM MyTEM OMpeiennTe, KaKie BeIeCTBA HAXOASITCA B KayKI0M
u3 pobupok. CocTaBbTe YpaBHEHUS COOTBETCTBYIOIIMX PEAKIIHA B MOJIEKYIISIPHOM, TIOJTHOM
WOHHOM M COKpAIIEHHOM HOHOM BHJIC.

Od¢opmiienue padoThl.

Pe3ynbTarsl paboThl 0OpMIISIOTCS B BU/I€ TAOIHILIBL:

Urto nemaro? Urto nabmronaro? [Tpumeuanmue.

BriBos:

JlaGoparopHnasi padora Ne 12.

N3yuyenne pa3inyHbIX CilydyaeB THAPOJIN3A COJICH.

OOopynoBaHue M peakTHBBI: MHUIETKH, TPOOUPKH; PACTBOPHL: HHIMKATOpA
YHHUBEPCAJIBHOTO WM JJakMyca, (penondranenna, 0,2 1 u 0,1 H kapOoHaTa HaTPUs, XJIOPHIA



KaJus, cynb(ara Wik XJI0pHaa allOMUHUS, THAPOKCUAA HATPUS U COJISTHOM KUCIOTHI, 0,2 H

rupokapoonara Harpus, 0,1 H cynbdaTa aTrOMUHUA.

Xoxa padoThI:

TeopeTuyeckoe BBeJeHUE.

OTBeTUTH Ha BOIIPOCHI:

1.

2.

3.

Kakoli mpouecc Ha3bpIBaeTCs THIPOIU3OM ?

OxapakTepu3yiTe pa3IMuHbIe ClIydau TUIPOJIN3a: IPUBEAUTE MOJEKYISIPHbBIE,
MOJIHBIE U COKPALIEHHBIC HOHHBIC YPAaBHECHMUSI.

Yem uzMepsieTcsi KUCIOTHOCTD cpefibl. JlaiiTe XapakTepUCTHKY.

[IpakTnyeckoe BbINOJHEHNE PAOOTHI.

1.

Haneiite B 3 mpoOupKH, COOTBETCTBEHHO, IO 2 MJI PaCTBOPa XJIOPUIA ATFOMUHUS
(unu cynbdaTa HMHKA), KapOoHATa HATPHS, XJIOPHIA Kalusl, THAPOKCUAA HATPUS U
coyistHOM KkucnoThl. [lpuneiite k HuM 1o 1-2 kamm uHaMKaTopa JakMmyca. Kakue
W3MEHEHUS HaOMoAaroTes B pacTBope? OO0BsCHUTE HAOIIOAAEMOE SBJIICHHE U
HaIUIIUTE YPaBHEHUS peakiuu. Hanmuimre ypaBHEHHs THIPOJIN3a B MOJICKYJISIPHOM,
HOHHOM BHJIE.

CpaBHeHUE TUAPOIN3a CPEIHUX U KUCIIBIX COJIEH: B JIBE MPOOUPKH HaJIEHTE 110 5
Karejab pacTBOpa KapOoHaTa HaTpUs U rUApPOKapOOHaTa HATPUsl, COOTBETCTBEHHO, U
no0aBbTe K HUM 110 1 kamuie ¢penondranenna. Ilouemy okpacka MHIUKATOpa B ATHX
pacTBopax paznuuHa? Hanumure ypaBHEHHUs THAPOIN3a B MOJIEKYJISIPHOM, HOHHOM
BUJIE.

K 3 xamisim cynbdara anromuHus 100aBbTe 3 Karuiv KapooHaTa HaTPHsL.
OO6pa3yromuiics B pe3yibTaTe peakiuu KapOOHAT aTIOMUHUS TYT e TMOIBEpraeTcs
TUPOJIN3Y C BblaJieHueM ocajika. CocTaBbTe ypaBHEHHE peakIuu 00pa3oBaHUs
KapOOHAaTa aIFOMUHMS U YPAaBHEHUE €ro FHAPOJn3a B MOJIEKYJISIPHOM U HOHHOM
BU/IE.

Odopmienue padoThl.

PesynbTaTsl paboThl 0OPMIISIIOTCS B BUIE TAOJIUIIBL:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBon:




Jlabopatopnas paGora Ne 13.

I/I3yquHe CBOMCTB METAJLJIOB M MX CoeHHHeHHﬁ.

OO0opynoBaHue U peakTHBBI: MPOOUPKHU, TUIETKH, CIIUPTOBKA, IPOOUPKOIEPIKATEND,

CIIMYKH; ITOPOIIOK KEJIC€3a, I'PaHyJIbl HHUHKA, ITOJIOCKa MEIU, PACTBOPHI: COJITHOM KHCJIOTHI,

cynbdara meau (1), cynbdara sxeneza(ll), xmopuaa muHka, THAPOKCHUIA HATPUS
(KOHIICHOPUPOBAHHBIN ), CEPHOU KUCIIOTHI.

Xoxa padoThI:

TeopeaneCKoe BBCJICHUC.

OTBeTUTH Ha BOIIPOCHI:

1.

2.

Kakwne BeniecTBa Ha3pIBAIOT MeTaJIaMu?

I[aﬁTe XaPAKTCPUCTHUKY MCTAJLJIbI rJIaBHOM MMOATPYIIIIbI HepHOﬂquCKOﬁ Ta6J'II/II_[I>I
XUMHNYCCKHUX 3JICMCHTOB.

Kaknmu (I)I/ISI/I‘IGCKI/IMI/I CBOMCTBAMU 06J'Ia,[[aIOT METaJIBI?

Kakumu xuMudeckiumu cBoiicTBaMu o0nanaroT Metaibl? [IpuBenure mpuMepsl
YpaBHEHUU XUMHUYECKUX PEaKIIUM.

Kakwue cymectBytoT crioco0b! noaydenust meramioB? [Ipusennre npumepsl
YPaBHEHUN XUMUYECKUX PEAKIUN.

FI[@ HAaIILTU CBOE IMPUMCHCHUEC MCTAJLJIbI UX COGI[I/IHCHI/IH?

IIpakTH4eckoe BbINOJHEHHE PA0OTHI.

1.

B Tpu npoOupKu COOTBETCTBEHHO MTOMECTUTE MOPOIIIOK XKele3a, TPaHy bl IMHKA,
nosocky Meau. J{o6aBbTe B KaXKAyH0 MO 2 MJI pacTBOpa COISTHONW KUCTOTHI. UTO
HabmoaeTe? HanuimmTe ypaBHEHUS] XUMUYECKHX peakiuii B rpade «Hto
Ha0I101a10?% TAaOJIHIEL.

B nBe mpoOupku momecTuTe: B IEPBYIO, MOPOIIOK JKeJIe3a; BO BTOPYIO, IOJIOCKY
menu; B mepByto npobupky nob6aseTe 2 M pactBopa cyiabdara meau (1), a Bo
BTOPYI0, 2 M1 pacTtBopa cyibdara xkenesa(ll). Uro nadbmogaere? Hanmummre
ypaBHEHUS XUMUYECKUX peakiuii B rpade «Uto Habmrogaro?» tabmuibl. OObSICHUTE
Ha0II01aEMOE SIBJIIEHHE.

OCYU.[CCTBI/ITG LCIMOYKY HpeBpameHHﬁ, 3aMMUIIUTC YPABHCHUA XUMHUYCCKUX peaKuHﬁ:
a) ZnCl,— Zn(OH), —Zn Cl,

l
Na,ZnO,



0) CuSO4—Cu(OH),—CuO— CuSO4 — Cu
B) MgCO3; —Mg(OH),—Mg Cl, -MgSO,
Odopmienue padboThi.

Pe3ynbrarsl paboThl 0OpMIISIOTCS B BUE TaOJIULIBL:

Uro nenaro? Uro nHabmogaro? [Ipumeuanue.

BriBon:

JlaGoparopHasi pabora Ne 14.

Iflsyqe}me (l)ﬁKTOpOB B/IUAKOIINEC HA CKOPOCTH XMMHYECKOH Pe€aKIuu U
XMMHUYECKOE€ paBHOBECHC.

OO0opynoBaHue U peakTHBBI: TPOOUPKHU, CHUPTOBKA, CIIMUKH, TPOOUPKOJIEPIKATEIND,
NUMNeTKU; THocynb(dat HaTpus -1H pacTBop, cepHas KucioTa-2H, MOPOLIOK OKCHIA MEJIH,
10% pactBop consiHoit kucnotsl, 0,3% pacTBOp Kpaxmasa, BOJHbBIN HACBIILIEHHBI PACTBOP
Hona.

Xoa pa0doThi:
TeopeTnueckoe BBeeHMe.
OTBeTUTH Ha BOIIPOCHI:
1. Yro Takoe CKOPOCTh XUMUYECKOW peaKuu?
2. B d4em cymHOCTb 3aKOHA JIEHCTBYIOIIHUX Macc?
3. Kakue akTopsl 1 Kak BIUAIOT HA CKOPOCTh XMMUYECKOH peakiuu?
4. B uém cymHocTtsb npasuia Bant-I'odda?
5. JlaiiTe ompeneneHne XUMUIECKOMY PaBHOBECHIO.
6. Kakue ¢akTopsl u Kak BIUAIOT HA XUMUYECKOE paBHOBecHE?

7. B uém cymuocts npunuuna Jle-lllatense?

IIpakTH4eckoe BbINOJHEHUE PA0OTHI.

1. Tlomecture B 2 mpoOUpPKH 1O HEOONIBIIOMY KOJIMYECTBY OKCUAA Meau. B nepByro
no6asbTe 2 M1 10% pacTBopa COISTHOM KUCTOTHI, BO BTOPYIO, Tak xe , 2 Mi 10%



pacTBOpa COJISTHOM KUCIOTHI M MOJAOTPENTE Ha MJIAMEHU CIIUPTOBKHU. UTO
HaOmomaere? B kakoil u3 AByX mpoOupok peakuus npouuia osictpee? [Touemy?
3anummre ypaBHEHUE XUMHUYECKON PEeaKInu.

2. Boswpmute 3 cyxue kKoHUYecKue mpodbupku. BHecuTe B mepByio — 4, BO BTOPYIO -8, B
Tperhio 12 kanens 1 H pacTBopa THoCynbdara HaTpus. s momydeHus: paBHOTO
00BEMa BO BCex MPOOHpKaxX JO0OABUTH B IIEPBYIO-8, BO BTOPYIO -4 Karuiu
JTUCTUTUPOBAHHOM BOBI. B TpeThio mpoOUpKy BO/bI JOOABIATH HE HAN0. Takum
0o0pa3om, B MpoOupKax MOJy4yaloTcs pa3Hble KOHIEHTPALUU THOCYIb(aTa HATPHsL.
YcnoHo ux o603naunM : C-niepBas mpobupka, 2C-Bropas npoodupka, 3C — TpeThs
npobupka. Jlo6aBbTe B epBYIO MPOOUPKY OJIHY KAIllt0 2H pacTBOpPaA CEPHOI
KHUCJIOTHI M HAYHUTE OTCUET BPEMEHU O MOMEHTA JOOaBIEHUS KUCIOTHI 0
MOSIBJICHUS B PACTBOPE 3aMETHOM OMATUCIICHIIMH, BEI3BAHHON TOMYTHEHHUEM
pacTBOpa B CBSI3U C BBIIEJICHUEM CEPbl, COINIACHO YPABHEHUIO XUMUYECKON peaKuu:
Na,;S;03 +H,SO4— NaySO4 + S| +S0,+H,0 , aHamornyHo MPOBECTH OTIBIT CO BTOPOMA
U TpeTheil mpobupkoii. lanusie 3anectu B Taduumiy. Hauepture rpaduk 3aBucuMOCTH
«CKOpOCTH peakLiiy OT yCJIOBHOW KOHIEHTpaluu BemecT» CrenaiTe BbIBOI.

Yucino Yucio Yucno | OOwmin OTtHOCHUTENbHAS Bpems CkopocTh
Eaazgzgg Kamenb | Kaneiab | 00bEM Ilij’:u;Hg’aum z;e' Siiﬁii:
BOJIBI H,SO, | pactBopa 2023 — T

T,C v=1/t

3. Xumu4yeckoe papHoBecue. Haseiite B mpoOupKy 2 MJT pacTBOpa Kpaxmara.
JloGaBbTe 2 Karau ~ pacTBopa ioja 1 HabmrogaeTe cuHee okpamrBanue. Harpeiire
JAHHYIO TPOOHPKY B IIAMEHU CIUPTOBKU. UTO npoucxoant? 3aTeM ocTyIuTe Mo
CTpyel BOJbI JAHHYIO IPOOHPKY, YTO npoucxoaut? Jlaite mosicHeHue. YpaBHEHUE
XMUMHUYECKOHN peakIuy KpaxMaia U Hoja BBITJISIIUT Tak:

Non + kpaxman <> fiogexpaxman+Q xJx

Odopmienue padoThl.

PesynbraTsl paboTsl 0HhOPMIISIOTCS B BUE TaOIHIIBI:

Uro nenaro? Uro nabmogaro? [Ipumeuanue.

BriBoa:




JlabopaTtopnas paGora Ne 14.

Pemenune IKCIICPUMEHTAJbHBIX 3a/1a41 110 HeopraaneCRoﬁ XHUMHUU.

OO0opynoBaHue M peaKTUBBI: MHIIETKH, TPOOUPKH, IPOOUPKOIEPIKATENN, CHUPTOBKH,
CIIUYKH; TOPOLIKY KeJle3a, Me/IU, AIFOMUHHUS; pPACTBOPBI: COISIHON, CEpHOM U a30THOU
KHCJIOT; PacTBOP MIEN0YH, IEPOKCHIa BOJOPOAA.

Xoxa padoThI:
TeopeTnueckoe BBeeHMeE.
OTBeTUTH Ha BOIIPOCHI:

1. Ha xakwue knaccsl oApa3AesaioT HeopraHudeckue Bemiectsa? [laiite onpenenenue
Ka)KJOMY KJIacCy BEILECTB.

2. Yro Takoe TeHETUYECKUH Psijl KIIACCOB HEOPTaHMUYECKUX BEIICCTB?
3. IlpuBemuTe mpuMephl TCHETHYECKUX PSJIOB METALIOB (2) U HEe MeTaslIoB (2).

4. Hanumure YpaBHCHUA peaKHI/Iﬁ JJIA HpI/IBe,Z[éHHBIX BaMHU I'CHCTUYCCKHX PAIOM
MCTaJJIOB U HCMCTAJLJIIOB.

HpaKTI/I‘{eCKOC BBIINMOJIHCHUEC paﬁoTbI.
Ocy1ecTBUTE NPAKTUYECKHU CIEAYIOLINE PEBPAILCHHUS:
Fe—FeCl,— Fe (OH),— Fe (OH)3—Fe(NO3)3
Al—>AICl;—Al(OH);—Alx(SO4)s
Na[AI(OHl)4]

Cu—CuO—CuSO4—Cu(OH);—CuO—CuSOs—Cu
3anumuTe ypaBHEHUS XUMUYECKUX PEaKLIUM.
Odopmiienue padoThl.

PesynbTaTsl paboThl 0OPMIIIIOTCS B BU/IE TAOJIUIIBL:

Uto nenaro? Uro Habmronaro? [Tpumeuanwue.

BriBon:




Jlabopatopnas paGora Ne 15.

OcyHIeCTBJIeHI/Ie OKHCJIUNTCIBbHO-BOCCTAHOBUTCIBbHbBIX pealclmﬁ.

OOopynoBaHHe U peaKkTUBBI: TPOOUPKH, MMUTNIETKH, cupToBKa. [IpodKa,

poOUpKoJEpKaTeNb, CHMYKH; PAaCTBOPBL: NEpMaHraHara Kaius, (KOHLEHTPUPOBAHHbIN)

TUAPOKCUA HATPUS, CyIb(UTa HATPUS, CEPHOM KUCIOTHI (pa30aBiIeHHbBIN U KOHII) , a30THOM

KHCJIOTHI (pa30aBieHHBIN U KOHIT), cysbdaTa sxenesa (1), mopomok Meau, Tpanyity IIMHKa,
WOJIU/Ia KaJIHs, KpaXMaJIbHBIN KJICHCTEp, POJaHH1a aMMOHHUSI.

Xox paboTsi:

TeopeaneCKoe BBE¢JICHUEC.

OTBeTUTH Ha BOIIPOCHI:

1.

2.

Kakne pC€aKIMu HAa3bIBAXOTCA OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIMHA ?

Kakne BCIICCTBA HA3bIBAIOTCA: OKHMCIIUTCIIb, BOCCTaHOBUTENb?

Yto Takoe CTCICHL OKUCICHU?

Kakwne MMPpOHECCChl HA3BIBAIOTCA: OKUCIICHUC, BOCCTaHOBJICHHE?

OxapaKTepmyﬁTe Ha IIpUMCpe OKCIIMTEJIbHO-BOCCTAHOBUTEIBHOMN p€aKuun METOq

3JIEKTPOHHOTO OasaHca (IpUMep MOJIyYUTh Yy IPETIOAaBaTEeNs).

IIpakTH4eckoe BbINOJHEHHE PA0OTHI.

OCYHIGCTBI/ITG OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUUN:

1.

BoccranoBienue ifoga u3 ioauaa. K 4 xaruism pactBopa noauia Kaaus
MPWINTH 4 KAl pacTBOPa a30THOM KUCIOTHL. UTo Habmogaere? [ oTKphITHS
fo/1a K MOJIy4UeHHOMY pacTBOPY NPUIIUTH KpaxManbHbIN Kieiictep. CocTaBbTe
AJIEKTPOHHBIN OanaHC 171 TaHHOM peakiuy. Y Ka)KUTe OKUCIUTEINb,
BOCCTaHOBUTEND. [Iporecc okucneHus 1 BOCCTaHOBIIEHUS, YNCIIO NEPEJAHHBIX U
IPUHSTHIX IEKTPOHOB.

HNOs; + Kl — I +

OxucijieHne Med KOHIIEHTPUPOBAHHOM a30THOM KHca0TO#. B npobupky
MMOMECTHUTE MAJIEHbKUI KyCOUEK MEJI U 2 KaIlJli KOHIIEHTPUPOBAHHON a30THOM
KUCI0Thl. OTMeTUTh uTo Habmoaaercs? Ocroposkno! OnbIT NpoaeaTs B
BBITSKHOM mIKady. CocTaBbTe 3JEKTPOHHBIN OanaHC /Ui JAaHHOM peakiyu.
YKaXuTe OKUCIUTEIb, BOCCTAHOBUTEIND. [Iponecc OKUCIeHns 1 BOCCTaHOBJICHHS],
YHCJIO NIEPENAHHBIX U IIPUHATBIX JJIEKTPOHOB.



4. Cu + HNOsz(omy — Cu (NO3)2 + NO, 1+ H20

5. OxmucjieHue MUHKA KOHIEHTPUPOBAHHOM CepHOi KHUCI0TO#. B mpobupky
nomectuTe 1 rpanyny IMHKA U 4 KAl KOHIEHTPUPOBAHHOM CEpHON KUCIIOTHI.
OcTopo:xHo! OnbIT NpoaeaTh B BLITS:KHOM Kagy. [lonorpeitte! OTmMeTuThH
yTto Habmomaercsa? CocTaBbTe SJICKTPOHHBIN OallaHC )1 TaHHOW PEeaKIuu.
YKaxXuTe OKUCIUTENb, BOCCTAaHOBUTEND. [Iporiecc OKuciaeHus: 1 BOCCTaHOBJICHMUS,
YHCJIO IEPETAHHBIX U IPUHSITHIX JIEKTPOHOB.

6. Zn+ H,SO4 (xomm) — Zn SO+ HZST"' H,O

7. BoccTraHoB/IeHHe ePMAaHraHaTa KaJusi B KHCJI0ii cpene. 4 Karm
NepMaHraHaTa Kajaus IOMECTUTE B TIPOOUPKY, MOJAKUCIUTE 2 KAIISIMH CEPHOM
KHUCTIOTHI M MIpHIIeHTE 4 KaIiu pacTBopa cyibdarta xenesa (11). Uro nabmrogaere?
Jlist OTKpbITHS HOHOB Fe ™ 1 monyueHHOMy pacTBopy npuieiite 1 Karuio
pOJaHMIa aMMOHHS, JTOJDKEH 00pa30BaThCsl  PacTBOP KPACHOTO IIBETA.
CocTaBbTe 3JEKTPOHHBIN OaJIaHC JJIs JAHHOW PEaKIiH. Y KaKUTE OKUCIUTEb,
BOCCTaHOBUTEINb. [Ipoliecc OKMCIIeHUsT M BOCCTAHOBIICHUS, YHCIIO IEPEIAHHBIX H
MPHUHSITHIX JICKTPOHOB.

8. KMnO,4+ FeSO4+ H,SO,—Mn SO+ Fez(SO4)3+ K5SO4+H,0

9. BoccraHoBiIeHHE EPMAHTaHATA KaJIMs B 1IeJ1049HOii cpene. K 4 xamisim
NepMaHraHaTa Kajus IOMECTUTE B MPOOUpPKY, 100aBbTe 4 KarisMu
KOHIIEHTPHUPOBAHHOTO paCcTBOPA THIPOKCH 1A HATPHUS WIM THIPOKCH]IA Kaus U 6
Karmelsb pacTBopa cyibpura Hatpusi. Uto Habmonaere? CocTaBbTe SJIEKTPOHHBIHN
OayiaHc JJIs1 JAHHOM peakinu. Y KaKUTe OKUCIUTENh, BOCCTaHOBUTENb. [Iporecc
OKHUCJICHUS U BOCCTAaHOBJICHUS, YHUCJIO HepejlaHHBIX u HpI/IHSITI)IX 3J'I€KTpOHOB.

10. KMnOg4+ Na,;SO3+ KOH—K,>MnO4+ Na,SO4+ K,SO4+H,0

Od¢opmiienue padoThl.

PesynbTaTsl paboThl 0OPMIIIIOTCS B BUJI€ TAOJIHIIBI:

Uto nenaro? Uro nabmronaro? [Tpumeuanwue.

BriBos:




JlabopaTtopHasi paGoTa Ne 16.

HN3yyeHue TEPMOXMMHYECKHX PeaKLMi.

OO6opynoBaHue U pPeaKTUBBI: MMPOOMPKH, MUIETKH, CIUPTOBKA, CTaKaH, KaJlopumeTp; 1,5 T

COJIM HUTpaTa KaJusi, TpaHyJIMpPOBaHHBIN LIMHK, 1M pacTBOp coyistHOM KUCIOTHI, | M pacTBop

TUAPOKCHU A KaJIHA.

Xoxa padoThI:

TeopeTuyeckoe BBeJeHUE.

OTBeTUTH Ha BOIIPOCHI:

1.

2.

Kakue peakiiny Ha3bIBalOT TEPMOXUMUICCKUMU ?
Ha kakue rpymnmbl  OApa3aelistoTcsl TePMOXHUMUYECKUE PEaKIIUu?
Yro Takoe TerinoBoi 3pdexT peakuun?

B uém cymnocts 3akoHa ['ecca?

HpaKTI/I‘leCKOQ BbIIIOJTHCHUC paﬁoTbl.

1. TI'panyny uMHKa MOMECTHTE B IPOOUPKY U 3aneire 2 ma 1M
pacTBopa COJISIHOM KUCIOThL. Yepes 3-5 MUH OTpOraiTe 1HO
MPOOUPKH, YTO oIynaeTe? 3anuIInTe TEPMOXUMUYECKOE
YpaBHEHUE PEAKLIUN U ONPEIEIUTE €€ THII.

2. B mpobupky momectute 1M1 pacTBOpa MIENOYN U IPUIIEHTE 2 MIT
IM pactBOpa comsiHoi KucaoThl. [loTporaiite 1HO TPOOUPKHU, YTO
omrynaeTe? 3anuIIUTe TEPMOXUMUYECKOE YPaBHEHHE PEaKIIUU U
OIpENIEIINTE €€ THIL.

3. 3axrure crimpToBKy. UTo Habmogaere? Kakoii mpomecc
MPOUCXOIUT? 3aNUIINTE TEPMOXUMUYECKOE YPaBHEHHUE PEAKIIUH U
OIpENIEIINTE €€ THIL.

4. B uMcThIi BHYTpEHHUH cTakaH KajopumeTpa HauTh 100 mi1 Boibl,
OMYCTUTh TEPMOMETP U 3aMEPUTH TEMIIEPATYPY C TOUHOCTHIO J10 0,2°
C. IlomectuTte B crakaH 1,5 r conu (HUTpaTa Kajaus UK XJIOpUAa
Hatpus) u OCTOPOXXHO nepemeruBaiite TepMOMETPOM 10
MIOJTHOT'O PACTBOPEHMS COJIH, HAOIOast 32 U3MEHEHUEM
Temneparypbl. OTMEThTE MAKCUMAJIBHOE U3MEHEHUE TEMIIEPATYPHI.
TemnoBoii 3¢ ekt pacTBOpeHus conu paccuurtaiTe mo popmyie:

AHO:[C.(mBOZIBI-l- mCOJ'H/I).A t.M COJ'H/I] /( mCOJTPI.103)



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

Meuoow U Meom — MaACCa 600bL U CONU
COOMBEMCIMBEHHO;

A t — usmenenue memnepamypoi;
M com- MONAPHAZA macca conu.

Ornenure 3HaUEHUE TEMIOBOTO 3(pdexTa GPU3NKO-XUMHUECKOTO
IpOLIEeCCca PACTBOPEHHSI COJIH.

Od¢opmiienue padoThl.

PesynbTarel paboThl 0hOpMIISIOTCS B BUJIE TAOTHIIBL:

Uro nenaro? Uro Habmogar0? [Ipumeuanue.

BriBon:

JlabGopaTopnasi padora Ne 17

MN3y4yeHne MOHHBIX IMPOLECCOB.

OOopynoBaHHe H peaKTHBbI: POOUPKH, MUIETKH, COMPTOBKA, CIIMYKH,
npoOupKoJepKaTeb;, PACTBOPHL: XJIOPUAA MarHus, F’MIPOKCU HATpus, cylb(haT Kanus,
KapOOHAT HATpHsl, HUTpAT LUHKA, pocdat kanus, cynbua HaTpus, KapOOHAT Kayus,
COJISTHAs! KMCJIOTa, a30THAsI KUCIIOTa, XJIOPU IUHKA, CepHasi KUcIoTa, cynbdat meau (11),
xmopu xenesa (I11).

Xon paboTsI:
Teopernuyeckoe BBeAeHHE.
OTBeTUTH HA BONPOCHI:
1. Kaxkue peakuiuyu Ha3bIBalOT «PEAKIMSIMU HOHHOTO 0OMEHa»?

2. Kaxwe ycinoBusi HEOOXOUMBI JIJISI TOTO, YTOOBI peaKis HOHHOTO 0OMEeHa MPOoIIlIa JI0
koHua? [IpuBenute 1o 2 mpumMepa Ha KaXKIbIH CITydai.



IIpakTn4yeckoe BbINMOJHEHUE PA0OTHI.

1. B mectbh npoOUpOK MOMECTUTE PacTBOP XJIopuAa Maruus. B kaxyro u3 mpoOUpok,
MOCIIe0BATEIbHO MPUIICHTE CIeAYIOIINE PACTBOPHL: THAPOKCU HATPHsL, Cylbdar
KaJusi, KapOOHAT HATpUs, HUTPAT IIUHKA, Pocdat kamus, cynbpua Hatpus. CocTaBbTe
YpaBHEHHUS XMMHUYECKHUX PEaKIHi, IPOTEKAIOLIUX 0 KOHIA, B MOJIEKYISIPHOM,
MOHHOM U COKpAIIEHHOM HOHHOM BHJIE.

2. JlaHbl pacTBOpPHI: a) KApOOHAT KIS U COJISTHAS KUCIIOTa, 0) Cynb(huI HATPHUSI U
cepHasi KUCIIOTa, B) XJIOPHU/ IIMHKA U a30THAs KUCIIOTA, T) cyibdat meau (1) u
azoTHas kuciota. ClieliTe MonapHo 3TH PAaCTBOPBI, HEMHOT'O HArPEHTE U OCTOPOKHO
OTIPEICITUTE TI0 3aIaxy, B KAKUX CIIydasx pPeakiuy MPOTEKAIOT 0 KOHIA U ITOYeMY.
CocTaBbTe YpaBHCHHSI XUMHUYCCKUX PEAKIUH, MPOTEKAOIINX JI0 KOHIIA, B
MOJICKYJISIPHOM, HIOHHOM U COKPAIEHHOM HOHHOM BHJIC.

3. Tlome3ysicek pacTBOpaMu Ha cTONE, OTyunTe: ruapokcun xxenesa (1), cynmsbun mean
(1), xap6onar maraus. COCTaBbTE ypaBHEHUS XUMUYECKUX PEAKIHiA, TPOTCKAIOIINX
J10 KOHLIA, B MOJIEKYJIIPHOM, HOHHOM M COKpaIllEHHOM HOHHOM BH/IE.

Odopmiienue padoThbl.

PesynbTarel paboThl 0(hOpMIISIOTCS B BUJIE TAOTHIIBL:

Yro genaro? Yro HaOIrOgar0? [Ipumeuanue.

BriBoa:




