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BBenenue

B moaroroBke TEXHOJONOB — CHENUAAIMCTOB B 00JAaCTH OOIIECTBEHHOI'O
MUTAHUSI — CYIICCTBEHHOEC BHHUMAaHUE YJIEISETCS MPENoJAaBaHUI0 XUMHUYECKUX
OUCIIMIUIMH, COCTAaBJISIIOIIMX OCHOBY IS TOHMMAHHUS  TEXHOJOTMYECKHUX
IPOIECCOB.

Jmga  3akperuieHusT 3HAaHUM 1O XHWMHUM BaXHOE 3HAYCHUE HMEIOT
71a00paTOPHO-TIPAKTUYSCKUE 3aHATHS, O3BOJISIIONINE SKCIIEPUMEHTAIBHO JI0KA3aTh
XUMHUYECKHUE CBOMCTBA pa3IMYHBIX BEIIECTB M IPOHAOIIOAATH HEKOTOPHIE
XUMHYECKHE TTPOIECCHI U SIBJICHUS.

BBuay Toro, uro moaroroBka mo HampariieHusiM 19.02.10 «TexHomorus
MPOAYKIIMM OOIIECTBEHHOIO0 MHUTaHUS» B MHCTUTYTE OTKPbITA HEAABHO U
COOTBETCTBYIOIIME Y4yeOHOM MporpaMme By3a JIa0OpaTOpHbIE MPAKTHUKYMBI IO
XUMUU TOKa HE M3JaHbl, BO3HUKJIA HEOOXOIUMOCTh pa3pabOTKU MpaKTUKyMa JjIs
MIPOBEJICHUS JTA0OPATOPHO-MIPAKTUUECKUX 3aHATUH 110 YKa3aHHOMY KYpCY.

Kypc xumuum HEOOX0AMMO HayaTh C TPATUIHUOHHOTO JUISI XUMHUYECKUX
MPAKTUKYMOB BBOJIHOTO 3aHATHS, IOCBSIICHHOTO HW3YYCHUIO MPaBWI TEXHUKHU
0e30MmacHOCTH B J1Ta0OpAaTOpPHH, OCHOBHBIX MPaBWJI PAOOTHI € XUMHYECKUM
peakTUBaMH, MOCYJA0H U OOOpyJOBaHMEM B IENsAX oOecredeHusi 0e30MacHOCTH
CTYJCHTOB, BBIPAaOOTKH J1TA0OPATOPHBIX HABBIKOB W TPUBUTHS  KYJBTYPHI
XUMHYECKOr'0 aHaJIN3a.

KpoMe TOro, B mpakTHKyMe MOJYYWIH OTPAXKEHUE OCHOBHBIE IPUEMBI
paboOThl C XMMUYECKUMHU BEIIECTBAMH: PACTBOPEHHUE, OCaXKJICHHE, (PHIBTPOBAHUE,
HarpeBaHue, BbIAPUBAHKE, BBHICYIIMBAHWE W MPOKAIMBAHHUE, SKCTparupoBaHUE,
B3BECIIIMBAHUE U HEKOTOPHIE APYTHE.

JloJbKkHOE€ BHUMAHME YACJIICHO M3YYEHUI0 XMMHUYECKUX CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCAMHEHUN, TEPMOXUMUUYECKUX SBJICHUM, 3aBUCUMOCTH
CKOPOCTH XMMHYECKMX PEaKIUil OT pa3IuyHbiX (PaKTOpoB (KOHIIEHTPALIUH
pearupyroImx BeIIeCTB, TEMIEPATYpPHBIX YCIOBHUM, KaTajau3aTtopa), CIocoOoB
BBIPQXKCHUSI W TPUTOTOBJICHUSI PACTBOPOB, THAPOJM3A COJIEH, OKHUCIUTEIBLHO-
BOCCTAHOBHTEIIPHBIX PEAKIIMKA, CIIOCOOOB IOJTYYEHHS] U CBOMCTB KOMIUICKCHBIX
coequHeHui. CyIIeCTBEHHOE MECTO B MPAKTUKYME 3aHUMAIOT OIBITHl 10
W3YyYEHUIO CBOMCTB XUMMYECKMX OJJIEMEHTOB TJABHBIX MOATPYIN Pa3IMYHBIX
TpYIIIL.

B npunoxxenun npeAcTaBiIEHbI CIIPABOYHBIE TaOIUIbI, HEOOXOAUMBIE MPHU
BBITIOJTHEHUHU JTA0OPATOPHBIX pabOT U UTOTOBBIX 33JIaHUIN K HUM.



JlaGoparopHoe 3ansitueNe 1.
TexHnuka 6€30MacHOCTH, OCHOBHBIE MpaBUiIa U TPUEMBI paOOTHI B
nabopaTopuu

1. [IpaBuna TexHuKu 6€30MaCHOCTU

1. CrygeHt pnomyckaercs K pabore B JabopaTOpuu TOJBKO TOCIHE
MHCTPYKTaka IO TEXHUKE O€30MaCHOCTH, YTO MOATBEPKAAETCS POCIHUCHIO
CTYJEHTA U JINLIA, IPOBOAMBILIET0 HHCTPYKTAX, B CHEIIHAILHOM JKypHaJe.

2. Bce crynmeHThl, TpOMICAIINE  HWHCTPYKTaX, JOJDKHBI  CTPOTO
NPUIIEPKUBATHCA TPABUJI TEXHUKH O€30MacCHOCTH. 3a HEcOOI0JeHHE MpaBUI
YCTaHOBJIEHA OTBETCTBEHHOCTh B 8/IMUHUCTPATUBHOM WU Cy/I€OHOM MOPSIKE.

3. 3ampemiaercss NpUHMMAaTh MHILY B JiabopaTopuu, MpoOOBaTh Ha BKYC
XUMUYECKUE BEIIEeCTBAa, OCTaBIATh Kakue-mubo peakTuBbl B 1mocyae 0e3
COOTBETCTBYIOLIEH HAJIITUCH.

4. Bce pacTBOpbI, HE MOAJIEKAIINE CIIMBY B KaHAJIU3alUIO (OpraHUYeCKHe
pPacTBOPUTENH, COJIM PTYTH U cepedpa, JIErKOBOCIUIAMEHSIOUIUECS >KUIKOCTH,
KOHIEHTPUPOBAHHbBIE KHUCIOTHl U IIEJIOYU U T.J.), CIAEAYeT BBUIMBATH B 0COObBIE
OaHKM JJIg CITUBA, MOJIYYUB YKa3aHHUE JTaOOpaHTa.

5. Ilpu Bcex paboTax ¢ €AKUMH BeIIeCTBAMU (KHUCIOTHI, IIEIOYH U Jp.)
HEOOX0UMO CcOOI0aTh MaKCHUMAaJbHYI0 OCTOPOKHOCTb, HMMEs B BHUAY, 4TO
HECYACTHBIE CIy4yal BCErJa MPOUCXOAST B peE3ysbTaTe€ HEOCBEIOMIICHHOCTH,
HEBHUMATEJILHOCTH UM HEOPEKHOCTH pabOTaroIIero.

6. beps BemiecTBO 1715 OMBITA, CIEIyeT BHUMATEIBHO MPOYUTATD ITUKETKY
U TPOBEPUTH COJCPKUMOE TIO KAayeCTBEHHBIM TpU3HaKaMm (I[BET, 3amax,
KOHCHUCTEHIIUSA U JIp.).

7. 1lpm momamaHuM €IKOro BEIIECTBAa HA CTOJ WM HA IOJI CIEIYyeT 3TO
MECTO Cpa3y »Ke 3achlllaTh IECKOM, 3aTeéM IIECOK cOoOpaTh M BBIHECTH U3
nometenus. OGIUTOe KUCTOTOH MECTO MPOMBITH PACTBOPOM COJIbI, @ IIEIOYBI0 —
PacTBOPOM KHCIIOTHI.

8. Peakuuu, KOTOpblE  CONPOBOXKIAIOTCS  CHWJIBHBIM  Pa3orpeBOM
(pacTBOpeHHE KHUCIIOT, IIeNouei), cielyeT HPOBOAUTH TOJbKO B IMOCYJE W3
XMMHYECKOTO CTEeKJa, TMPU ATOM PEaKUUMOHHBIH COCyJ TMOMEHIAlT B
KPUCTAJIU3ATOP.

9. 3acacelBaTh €IKHE JKMJIKOCTH B MHIETKY HEOOXOJUMO TOJBKO C
MOMOILBIO TPYIIN WM MTHEBMOHACOCA, & HE PTOM.

10. HarpeBars pacTBOpbl Ha IUIMTKE CJIEAYET TOJBKO B IIOCYAE W3
XUMUYECKOro cTekjia 0e3 mnpooOku. [lpm 3TOoM mocyna AoiKHA OBITh CyXOH
cHapyxu. bparb Harperble mpeIMeTbl HEOOXOJUMO C MOMOILBIO MOJIOTEHLA WU
CTHEIMAFHBIX HAMAIbYHUKOB.

2. HepBa;I IMoMOIIb IIPpU OTPABJICHUAX U OXKOTI'aX



. Ilpm TEepMUYECKHX O0XKOrax TMOPAKECHHbBIE MECTa HYXHO CMOYHUTH 2%
pacTBOPOM MAapraHIOBOKHCIOrO Kajmusi («MapraHilOBKM») WX CIUPTOBBIM
pacTBOpPOM TaHUHA.

2. [Ipy momajgaHuM KUCIOTHI WM WIEJIOYM Ha KOXY IMOPA)KEHHOE MECTO
MPOMBITh CHayaja OOJIbIIMM KOJMYECTBOM BOAIbI, a 3areM 3% pacTBOpOM
ruapokapoonara Hatpus NaHCO; (mpu mopakeHu# KUCIIOTOM), a IPH MONa aHuH
uienour — 1% pacTBOPOM YKCYCHOM KHUCIIOTHI.

3. [Tpu momagaHuK KUCIOTHI WIM IIEIOYHM B IJ1a3a UX HEOOXOIMMO MPOMBITh
OO0JIBIINM KOJIMYECTBOM BOJBI M HEMEJIJICHHO HApaBUTh MOCTPAAABILIETroO K Bpayy.

3.  IlpaBuna paGoThI C peaKTUBAMH
Teepovie peaxmuebvi

1. PeaktuB Oepyr u3 Oanku (apdopoBbIMH WM CTEKISIHHBIM
mmaresneM (puc.l).
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Pucynok 1. Mukpoumnaresnb

2. [IpoceimaBminiicss Ha CTOJ PEaKTHB HEJb3s BBICHINATh OOpPAaTHO B
Ty ke OaHKY BO M30€KaHUE 3arpsA3HEHUH.

3. B3BemmBaTh peakTUBbI MOKHO TOJIBKO B CYXOM CTAKaHYMKE HIIU
Ha 4YaCOBOM CTEKJIE.

4. OToOpaHHYO MOPIUIO PEAaKTUBA CIEAYET NEePECHINATh B YUCThIN U
BBICYIIICHHBIN CTaKaH WM OIOKC C KPBIIIKOM; XpaHUTh CyXH€ BellecTBa B Oymare
HU B KOEM CJIy4ae Helb34.

Kuokue peaxmueni

1. PactBopel XpaHST B CKJISHKAaX, CHAOXXEHHBIX MPOOKON (Tyurie
CTEKJIIHHOM) M YETKOW HSTHKETKOM C YyKa3aHMEM Ha3BaHMsS pPEaKTHBa, €ro
(bopMyIIbl, MAPKH, KOHIIEHTPAIIUU U IaThl IPUTOTOBIIEHUS (pHC.2).
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Pucynox 2. O0Opa3libl TUKETOK Ha CKJIISTHKAaX C PEaKTUBAMHU

[IpumeHeHre KOPKOBBIX M PE3MHOBBIX MPOOOK HEXenaTeabHo. B kpaitHem
cily4ae, pe3MHOBbBIC TTPOOKH Tepe;] yoTpeOIeHueM HaJ0 MPOKUTISTUTH B BOJIE.



2. PacTBOpBI BEIIECTB, pAa3NararOlIMXCsS Ha CBETY, HYXKHO XPaHUTb B
TEMHBIX WJIU JKEJIThIX CKIITHKaX.

3. PactBopel amMmmuaka M eIKUX IIEJOoYeld HEe PEKOMEHIYeTCs XpaHUTh B
CTEKJISIHHOM TocyJle, TaK KaK OHM HpPH D3TOM 3arpsi3HSIOTCS BeEIleCTBaMH,
nepemeiiiMi B pacTBOp U3 CTEKJIAa, - COCIAUHEHUSIMU HaTpus, KaJbLIMs,
KPEMHHEBOW KHUCIOTOM W Ap. Jlydiie XpaHWTh aMMHUaK M ILEJIOYHM B IIOCYJE U3
MIOJINATUJICHA.

4. OTnUTHIN peakTUB HENb3s1 BO3BpAILlaTh OOPATHO B CKIISIHKY.

5. Bce pacTBOpHI ciaeayeT rOTOBUTh HA JUCTUILUIMPOBAHHOW BOJE.

4. Xumuueckas rnocyjaa

Jlist mpoBelieHUsT XUMUYECKHX PEakluid B JIA00pATOPHSX HCIOIB3YETCS
CrielMalibHas XUMHMUYECKas Tocyjla, oO0Jajaroiias CTOMKOCThIO K XUMHYECKUM
BEILIECTBAM H, KaK MPABWIO, TEPMOCTOMKOCThIO. E€ MOKHO pa3fenTh Ha NOCYyy

00111eT0 HA3HAYCHHS U MEPHYIO.

4.1. Xumuueckas nocyoa ooue2o Ha3HaAyeHus

K or1oif rpynme oTHOcATCS MPOOMPKH, YAIKH, CTYNKH, TUIJIM, CTAaKaHbI,
MEH3YPKH, BOPOHKH, KOJIOBI, SKCHKATOPHI, KPUCTAITU3AaTOPHI U Ap.( puc.3).

Pucynox 3. Xumuueckasi mocyia oOIIero Ha3HaueHus
1- mpoOupkwm, 2- yamku, 3- CTyIKH U TIECTUKH, 4- TUTJIU, 5 —CTaKaHbI, 6- KPYXKKH,
7- MeH3ypkH, 8- BOpoOHKH, 9-konbbi, 10- skcukatop, 11- Ouomoruyeckue
npoOupky, 12- xumudeckue npooupku, 13- npeamMeTHbIe CTEKIIA.

Ilpobupku ciyxat nnsi TPOBEACHUS PEaKIuii B MalblX 00beMax, OHHU
JENSTCST HA XUMUYECKHe, 00JIaIaloline BRICOKOW YCTOMYMBOCTBIO K peareHTaM |
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TEPMOCTONKOCThIO, U OMOJIOTUYECKHE, HEYCTOMYMBBIE K BBICOKON TemmeparType.
BepxHuili kpail XuMHUYECKUX MNPOOMPOK pa3BalbLIOBaH (OTOTHYT KHApyXu), a y
OMOJIOTUYECKUX — MPSMOH.

Yawku ObIBAIOT CTEKJISIHHBIC (yamiku [leTpu), KOTOpble UMEIOT BUJI TNIOCKHUX
WIMHIPUYECKUX COCYAOB C KPBIIMIKOW W CIyXaT, K MpuUMepy, Ui OymMakKHOU
xpomatorpaduu u paphopoBble — IJisl BEITAPUBAHUS PACTBOPOB U BBICYIIUBAHUS
TBEP/BIX BEILECTB.

Dappoposvie cmynku ¢ necmukom CHyKaT I U3MEITbYEHUS TBEPIbIX
BEILECTB M AKCTPArMpOBaHUs PACTBOPUMBIX BELIECTB M3 Pa3IMYHBIX MATEPUAJIOB
(HampuMep, TUTMEHTOB U3 PACTEHU).

Tuenu ciy>Xat JJis pacIUIaBiI€HUS U CIUIABJICHHUS METAJUIOB, CUJIMKATOB M
JAPYTUX TBEPABIX BELIECTB B My(eslbHOU Neun. B 3aBUCUMOCTH OT TYTOIIaBKOCTH
MaTepUaioB UCTIONB3YIOT (hap(PopoBbIE U METAIITUYECKHUE TUTJIH.

Cmaxkanul u kpyscku (CTeKIsIHHbIE U (papdopoBbIe) MUPOKO TPUMEHSIOTCS B
7a00paTOPHON NPAKTUKE U1l PACTBOPEHHUS BEIIECTB, MEPETUBAHUS PA3TAYHBIX
KUJKOCTEH U paCTBOPOB, X HArpeBa WM OXJIAKJICHUS.

Bopouku ciiyxaT IS NEPEHECEHUS ChIIYYUX BEIIECTB U IEpPEIMBAHUS
KUJKOCTEM M PACTBOPOB B JAPYrME€ COCYIbI, a TaKX€ HCIOIb3YIOTCS TIPH
(GUIBTPOBAHUH PACTBOPOB.

Konbvr wmeroT mmpokoe TpUMEHEHHUE B aHAIMTHYECKOW TMpakTuke. B
3aBHCHUMOCTH OT Ha3HAUY€HUs OHU OBIBAIOT KOHUYECKHE M OKpYIJIble, MpUYEM
MOCJIEIHUE MOTYT OBITh IUIOCKOJOHHBIMH M KPYIJIOJOHHBIMH. M Te u apyrue
OBIBAIOT C OTPOCTKAMH ISl TTOJIKJIFOUEHHUSI K BAKYYMHOMY HAcOCY WJIH OOpaTHOMY
XOJIOAWIBHUKY (K00bI Bropiia), a Takxke 0JJHO-, IBYX- U TPEXTOpible cO Humudom
U IPOOKOH.

Dxcuxkamopwvl peIHAa3HAYCHbI I 00€3BOKMBAHUS BEILECTB MOCPEICTBOM
TUTPOCKOMMYECKUX XMMHUUYECKHX COEAMHEHHM (TUIC, MEAHBIA KYNOpocC, cepHas
KHUCIIOTA) WK NIPEIOXPAaHEHUs UX OT KOHTAKTOB C BJIarod BO3JyXa M COXpaHEHUs
BEILECTB B CyXOM COCTOSIHUH.

Kpucmannuzamopvl Mcnionb3yroTcsi KaK €MKOCTH JJIs OXJIAXKIJAIOIMINX HWIH
HArpeBalOIINX CMECEH, a Takke i cOopa MPOAYKTOB XMMUYECKHX PEAKIHUA U
MOCIICYIOIIEN UX YTUJIA3ALNH.

Yacoevie u npedmemHvle cmekia BBIIOIHAIOT BCIOMOTATEIbHYIO POJIb U
WCIIOJIB3YIOTCSL  JUIsl  B3BEIIMBAHUS CyXHX BEIIECTB M  OCYIIECTBIICHHUS
MUKPOXUMHUYECKUX PEAKIIHII.

B 3aBucuMocTH OT MOTPEOHOCTH IKCIIEPUMEHTATOPA HCIOIB3YETCS MOCY1a
HE00X0AMMOW EMKOCTH.

4.2. Mepnasa xumuueckas nocyoa
Kaxxnplii XUMUYECKUI aHAJIN3 CBA3aH C TOYHBIMU U3MEPEHUSIMH MACChI MU

oObema. /[ TOYHOTO M3MEpeHUss O0OBEMOB CIY)KUT MEpPHAs IOCyJa — MEpHBIC
ITUTICTKU U OIOPETKH, CTaKaHbl, KOJIOBI, [IMJIMH/IPHI.



Ilunemxu. JUis orOopa aidMKBOTHI pAacTBOpa NHUIETKOM BCAChIBAIOT
KUJKOCTH JO YPOBHS, HEMHOTO MpPEBBIMIAOMIETO METKY (puc.4). 3aKpbIBaOT
BEpXHUW KOHEI| NUIIETKM YKa3aTeIbHbIM MalbLEM W BBIHUMAIOT IIAIETKY C
KUJKOCTbIO M3 pacTBopa. JIeBoW pykol OOTHpAaOT CHapy»d HIKHIOIO 4YacTb
IUIETKH MOJI0CKON (QMIBTPOBAIbHOM Oymaru.

Hu B koeM ciyyae Henb3sd 3acacelBaTh PTOM JIETYYUE WIH SJOBUTHIE
KHUJIKOCTH, a TaK)Ke KOHIIEHTPUPOBAHHBIE KUCJIOTHI U 1esnoun. st orbopa Takoro
pOJa KUIKOCTEN C MOMOIIBIO MUIIETKU CIIEAYET MO0JIb30BaThCSI PE3UHOBOM I'PYILEH.
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Pucynok.4. IIpoTouHsle (a - ) MUNETKX, PE3UHOBAs IpyllIa ¢ KJIallaHAMMU.

bropemka. OHa sBASETCS OCHOBHBIM H3MEPHUTENIBHBIM WHCTPYMEHTOM IPU
TUTPOBAHUU U MPEJICTABISAET COO0M JUIMHHYIO CTEKIIIHHYIO TPYOKY, K CY’KEHHOMY
KOHIy KOTOPOM C NOMOIIBI0 PE3MHOBOTO HUIAHTa HPHUCOECAMHSIOT OTTAHYTHIN
CTEKJISSHHBIN Kamuuisip (puc. 5). 3aTBOPOM OOBIYHO CIIYKUT CTEKJISSHHBIN IIApUK,
HaxOJSIIMICS B PE3UHOBOM LUIAHT€ COOTBETCTBYIOLIETO pa3Mepa U JUaMeTpa, Wiln
3akUM Mopa; 4ToOBl 3aCTaBUTh BBITEKATh JKUIKOCTh M3 OIOPETKU, HY>KHO CJIErKa
CKaThb pe3uHy cOOKy B TOM MecTe, re nomeuiaercss mapuk. s TuTpoBaHus
BEIIIECTB, KOTOPBIE pa3pylLIatoT pe3UHY (CUIIbHbIE OKUCIIUTEIH, KPENKUE KUCIOTHI
U 11€JI0YU, OPTaHMYECKUE PACTBOPUTEIIN), TIOJIB3YIOTCS OIOPETKON CO CTEKIISTHHBIM
KpaHoM. broperka rpagyupoBaHa 110 JJIMHE HA MUJUIWJIMTPBI U UX ACCATHIE JOJIU;
COTBIE TOJIM MUJUIMJINTPA OTCYUTHIBAIOTCS HA TJIa3.

[Tpu HEOOXOAMMOCTH U3MEPATH HEOONBIINE 0OBEMBI — OT 5 MJI JIO AECATHIX
J0Je MUJUTMITUTPA — MOJIb3YIOTCS MUKPOOIOPETKAMHU.



Pucynok 5. BropeTku: ¢ OAHOXOJOBBIM KpaHOM (a), pe3uHOBON TpyOkoi (0),
TPEXXOJIOBBIM KpaHOM (B) M aBToMatuueckuM HyjeMm (T). IlpucnocoOnenus s
oTcYeTa 00BEMOB KUIKOCTH (1, €).

Mephvie xonbwvl. JIns OTMEpUBaHHMS TOYHOTO OObEeMa Ha BIIMBaHUE
npelHa3HaueHbl MepHble KoJObl. OHM MOpeaCcTaBisAOT CcOOOM  KpyTJible
TUIOCKOJIOHHBIE COCYJbl C Y3KUM JUIMHHBIM ropjoMm (mieiikoif). Ha mielike ectb
KOJIbIIEBasi METKA, 0 KOTOPOU CIIeyeT HAIIOJIHUTH KOJIOY.

PactBop, Haxonsmuiica B K010e, TOBOJST 10 METKH B HECKOJIBKO MPHUEMOB.
CHauana HaJIMBAIOT pPacTBOpPUTENb A0 1/3 wiam 2 BMECTUMOCTH KOJOBI W, HE
3aKpbIBasi MPOOKOH, KpyrooOpa3HbIMU JBUKEHHUSIMH MEPEMEIINBAIOT COJIEPKUMOE
KOJIOBI. 3aTeM J00aBIIAIOT PaCTBOPUTEINH 10 TOpJia KOJOBI, MTOCIIE Yero MpHINBaloT
€ro TOHKOM CTPYMKOM W3 IIPOMBIBAJIKH, HEMHOTO HE A0BOAs A0 MEeTKH. [locnennue
MOPLIMKA PACTBOPUTENS MPUWIMBAKOT B KOJIOY MO KAaIulsIM M3 KaleJlbHULIBI WIA U3
IIPOMBIBAJIKA JI0 T€X MOp, MOKA BOTHYTBIM MEHHMCK CBOEH HWKHEHW YacTblO HE
COJIBETCS C TMHUEH METKHU (puc.6).

(S LANE RO, P,

Pucynox 6. MepHbie KOJIOBI, MEH3YPKH, IIWJIMHIPHL: a - C MPOOKOH; O -
[Itomanna; B - Konmbpaymia; T - ¢ rpayupOBaHHBIM TOPJIOM, Tl — IMJIAHIPHI, €-
KOHWYECKas KoJi0a, K- MEH3ypKa.

Jnss  MeHee TOYHOrO OTOOpa OMNPEAEIECHHOro O0beMa  KUAKOCTHU
HCITOJIB3YIOTCSI MEH3YPKH, KOHHYECKHE KOJIOBI ¥ IMIMHAPHI Pa3IMYHBIX 00BEMOB C
TICIICHUSIMH.

Lo

5.000pyaoBaHre XUMHUYECKOW JTabopaTopun

Hapsiny ¢ xuMu4eckoi mocyaol B JIaOOpaTOPHH HCIIOJIB3YETCS Pa3IndHOe
obopyoBaHue: CIIUPTOBKH, TOPEJIKH, XOJIOUIIBHUKH, IITATUBBI,
acOCCTUpPOBAaHHBIC CETKH, OaHW, OJEKTPOIUIUTKH, IKad CYIIWIbHBIN, I1eYb
MmydenbHasi, Beckl (puc. 7.).



3aerHJ]eHI/IG Pa3INIHBIX BUI0B XUMHYECKOU IMoCyabl HA MCTAJTINIMYCCKOM
IMITaTHUBEC
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Pucynok 7. O0opynoBaHue XuMUYECKON jabopaTopuu: 1- cnupTOBKa, 2-
ropenka byH3eHa, 3 - 3JeKTpOIUIUTKA, 30- AJEKTPOIUIUTKA 3aKPHITOTO THUIA, 3B-
ANEKTPOIUIUTKA C OTKPBITON CrHpaibio, 4- mKad CymMIbHbIN, 5a-0- MydenbHas
neyn, 6a- xomoawibHUK JInOuxa, 60- ycTaHOBKA JJis MEPETOHKUA C HUCXOJSAIIUM
xonoaunbHukoM JInOuxa, 8- mratuB (1 — cTepkeHb; 2 — TMOJCTaBKa; 3 —
1ab0paTOpHBIN MTATUB; 4 — JanKa; 5 — KOJIbILIO; 6 — 3aKUM C IByMs BUHTaMu; 7 —
npoOupKa: MUIMHAPUYECKAs).

Cnupmoexu WCIONB3YIOTCA JUIsl HAarpeBa WIA MPOKAIMBAHUSA MalbIX
KOJIMYECTB BEIIECTBA B MPOOUPKE UM METAJUIMUECKOM JIOKEUKE.

lopenxu byn3zena — Ta30Bble — IIPUMEHSIOT Uil HAarpeBaHus WIH
pacruiaBieHHs OOJBIIMX KOJIMYECTB BEUIECTB B TEPMOCTOMKON nocyzae. Hepenko B
LESAX JOCTHKEHUS PAaBHOMEPHOIO HarpeBaHUs HCHOJb3YIOT acOeCTHUPOBAaHHBIE
CETKHU, KOTOPbIE TOMEILAIOT MEX]y TUIAMEHEM FOPENIKH U COCYJIOM C HarpeBaeMbIM
BEILECTBOM.

banu snexmpuueckue 6o0sinvle, maciauvie u necuanvle — METAINYECKHUE
€MKOCTH, 3allOJJHEHHBIE COOTBETCTBYIOIIMM HAIIOJHUTENIEM, IIOJOTPEBAEMBIC
ANIEKTPOIIMTKOM, UCIIOJIB3YIOTCS JUIsl PABHOMEPHOT'O HarpeBa PeakLMOHHOW CMECH
WIH BBIITAPUBAHUS PAaCcTBOPA.

llkagp  cywunvueli  UCHONB3YEeTCd AN BBICYIIMBAHHUA  OCAJKa,
XpOMaTOrpaMM M T.I. B KOHTPOJIMPYEMBIX TEMIIEPATYPHBIX YCIOBHSIX.

Ileuv mygenvuas npenHa3HaueHa A MPOKAJIMBAHUS WM PacCIUIaBICHUS
Pa3IUYHBIX TBEPJBIX BEIIECTB MPU BHICOKUX TEMIIEPATYpaXx.

Xonoounvuuxyu pa3InyHbIX TUIIOB UCIOJIb3YIOTCS IPU BO3TOHKE U MEPETOHKE
netyuux BemiecTB. [Ipu 3TOM mocnenHue, oxXiaxaasch KOHJICHCUPYIOTCS B BUJE
KUIKOCTH.

llImamueé ¢ TpUCTIOCOONEHUAMH — JUIsl 3aKPEIUICHHUS Pa3IMYHBbIX BUIOB
XAMUYECKOU TTOCY/IBI.

6. Bechl u B3BeIIMBaHUE

Becsl npennazHaueHsl 1151 U3MEPEHUsI MacChl BelllecTBa. B 3aBUCMMOCTH OT
TpeOyeMoil  TOYHOCTM B  JIabOpaToOpusiX  TMOJIB3YIOTCS  TEXHUYECKUMH,
TEXHOXMMHUYECKUMH, JIMO0 aHAIMUTHYECKHMMH BecaMU. [EXHUYECKHE U
TEXHOXUMUYECKHUE BECHI TO3BOJISIOT MPOU3BOJANTH B3BEIIMBAHUE C MOTPEIIHOCTHIO
no +0,01 r. ¢ mpenenbHON HAarpy3kol 10 JecsATKa KUJIOTPaMMOB (TEXHUYECKUE
BeChl) U 10 1 Kr (TEXHOXUMHUYECKHE). Y aHAJIUTUYECKUX BECOB pPa3IMYHOU
KOHCTPYKIIMU MpeAesbHasi Harpy3ka Bapbupytot oT 20 10 200 Mr. ¥ mOrpemHoCcTh
B3BemmBaHus coctasuser + 0,0001r.

6.1. J]a60pam0prze, mexHuyecKkue u mexHoxumudecKue 6ecosl
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Haubonee mmpoko B yd4eOHBIX Ja0OPATOPHUSAX HMCHOJB3YIOTCS MPOCTHIE IO
YCTPOMCTBY JabOpaTOpHbIE BEChHI, COCTOSIIIME W3 OCHOBAaHUS M IUTaTUBA, C
KOPOMBICJIOM, Ha IJIe4ax KOTOPOTO MOJBEIIECHbI YallKu (puc.8a.).

B nabGoparopHoii mpakTUKEe NPUMEHSIOT pPa3HOOOpa3Hble TEXHUYECKHE U
TEXHOXMMUYECKHUE BeChl. boliee coBepIIeHHBI MOCAEAHNE; OHU UMEIOT apPETUPHOE
1 0aJaHCUPOBOYHOE YCTPOMCTBA, IMOBBHIIIAIONINE HAJEKHOCTh U CTaOWUIBLHOCTD
nokaszanuii BecoB. K Becam mpuiaraercss Ha0op rupb, MOMEIICHHBIA B QyTIsAp, —
pasHoBec. Macca rupb-pasHoBecok pazHas — oT 10 mr g0 500 mr.; oHa 0603HaYCHA
udpaMu Ha KaKJ0M TUPBKE.

Texnuueckue eecovl 1 knacca TI-1. moMenieHbl B 3aCTEKISHHBIN QYTsp ¢
Tpems ABepuamu (puc.8.).

Pucynokx 8. Becbl, ucnonb3yemble B XHMHYECKOW Jlabopatopuu: a —
nabopaTopHble Bechl: |-yaliku, 2-yCTaHOBOYHBIE BUHTHI, 3-pydka appeTupa, 4-
mKaiua, 5- cTpeinka, 6- oTBec, 7- OajaHCUpPOBOYHBIE Tailku, 8- KOpPOMBICIO; O —
TexHuueckue Becol T1 -1: 1- mpoBosiouHBIE KOMBIIA, 2,3 — IUMOBI, 4- appeTup.

['upbku Maccoit 1 T. u GoJiee TakKke HAXOAATCS B CIIEUATIBHOM (QYTIIpe, UX
MOMEIAI0T Ha YallKy BECOB BPYYHYIO IHHIIETOM. MUUIUTPAaMMOBBIE THPbKHU
MMEIOT BHUJI TPOBOJIOYHBIX KoJiell [; OHU HaxOoOSTCsS BHYTPU BECOB U
HaKJIaJBIBAIOTCA MEXaHHYECKH C ITOMOIIBIO 00JbIIoro 2 u majoro 3 numo6oB. Ha
auMO0ax HMEIOTCSl HAJIWCH, TOKa3bIBAIOIIME Maccy Trupb. Maccy BellecTBa
HaxoJsT Kak CyMMYy THUpPb, B3STBIX M3 pPa3HOBECA, U THUPEK, HAJOXKEHHBIX C
ITOMOIIIBIO JTUMOOB.

[Ipn B3BemIMBAaHWM HAa TEXHMUYECKHUX BecaxX CIEIyeT CTPOro coOJIroAaTh
oO111Me npaBuiia, rapaHTUPYIOILIKE MPABUIIBHOCTH B3BEIITUBAHMUSI.

1.  Bce geicTBHs C MPEIMETOM M TUPbKAMU MOHO IPOBOIUTH
TOJIBKO MY appEeTUPOBAHHBIX Becax (pydka 4 MOBEpHYyTa BIEBO JI0 YIIOPA).
2.  Hens3sd B3BemMBaTh MPEIMETHl, HMEIOLUIUME TEMIIEPATYPY,

OTJIMYHYIO OT KOMHATHOM.
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3. Henb3s B3BEMIMBATH ChIMYYHE BEIIECTBA HEMOCPEICTBEHHO Ha
YaIiKke BECOB — CJIeyeT MOMENIaTh UX B CYXOM CTakaH, TUrelb, OFOKC WM Ha
4acoOBOE CTEKIIO.

4. Becel u rupbku HEOOXOIMMO COAEpXKaTh B YUCTOTE U
MTOCTOSTHHO TOTOBBIMHU K paboTe.

Keaopaummuvie secwi

Keadpanmﬂbze 6€eChHl — 9TO BCChI, C ITIOJIHBIM MCXaHHNYCCKUM
I'MpCHAJIOKCHUCM OYCHb yI[O6HBI JJIA 6BICTpOF0 N TOYHOI'O B3BCIIMBAHUHA.

Pucynok 9. Kagpantasie Becbl BJIK-500r-M:

| — gamka; 2 — 3kpaH; 3, 11 — okHa; 4 — pyuKka JEIUTEIBHOIO YCTPOMCTBA; 5 —
NepeIHss aHeNb; 6— pydka peryJupoBKU HYJIs; 7— pydyKa THPEBOIO MEXaHU3Ma; 8
—yCTaHOBOYHbBIE BUHTBI HOKEK; 9 — ypoBeHb; 10 — TymoOmep.

Onu 3aKiI04eHsl B PyTisip ¢ 3acTENEHHBIM dKpaHoM 2 W okHamu 3 u JL.
TymOnep 10 ciyXuT AJis BKIIOYEHUS OJICBETKM dKpaHa. Ha mikane, Haxopsiencs
3a JKpaHOM 2, HMEETCS OTCYETHAs OTMETKAa B BHJI€ JBYX TPEYTrOJbHHKOB.
PerynupoBka HyneBOW OTMETKM IMPOU3BOAMTCS Pydkoil 6. Pyuka 7 ympaBiser
TUPEBBIM MEXaHU3MOM (COOTBETCTBYIOIIME TOKa3aHus — B OkHe []). Pyuka 4
YOPABJISIET JEIUTENBHBIM YCTPOMCTBOM, KOTOPOE IMO3BOJISIET CHHUMATh OTCYET C
TOYHOCTBIO = 10 MI' (COOTBETCTBYIOIIMUE MOKA3aHUS HA SKpaHE 2 U B OKHE 3).

[Topsanok B3BemmBanus Ha Becax BJIK-500r-M crenyromui.

1. IIpoBepsrOT yCTaHOBKY BECOB II0 YPOBHIO 9, HaXOIsAIIEMYCS C

JIeBOH CTOPOHBI BecoB. [Ipn HEOOXOIMMOCTH MOJI0)KEHHE BECOB PETYJIUPYIOT

YCTaHOBOYHBIMU BUHTAMHU HOXKEK §.

2. C nomMouipl0 MIHYpa MPUCOCIUHSIOT BECHI K JJIEKTPOCETH H
BKJIFOUArOT TyMOmep /0.
3. [Ipu HEHArpyXKEHHOM Yalke BECOB / pydku 7 U 4 OCTOPOKHBIM

IIOBOPOTOM CTaBAT B TAaKOE IOJIOKEHHE, YTOObI Ha 3KpaHe 2 U B OKHaX 3 U
11 oOpma uudpa O (mMONHOE OTCYTCTBHE HArpy3Kd Ha Bechl). B artom
MOJIO)KEHUU MPOBEPSIOT HYJEBYIO OTMETKY: pHCKa HyJs IO IIKaje Ha
9KpaHe 2 JOJDKHAa HaXOAWThCS TOYHO TOCPEIMHE MEXIY JABYyMs
TpeyrojibHUKaMu. B ciyyae HE0OXOAMMOCTH JOOMBAIOTCA 3TOTO, Bpalias
PYUKy 6.

4.  IlomemaroT B3BEIIMBAEMBIN MPEAMET HA 4YalIKy BecoB /. Ecmn
Opu 3TOM Ha JKpaHe 2 TMOsBISETCS H300pakeHHE WIKANbI, ONEPUPYIOT
TONbKO pyukoil 4. Eciam wn300pakeHWs IIKalbl HET, ITOOUBAIOTCS €ro
MOSIBJICHUS TIJIaBHBIM, 0€3 TOJYKOB, BpAIllEHUEM pPYYKH 7, a 3aTeM
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MOJIB3YIOTCSL PYUKOM 4, HAXO0Js MOJIOKEHUE, TPYU KOTOPOM OTMETKA MPOTUB
KaKoro-1u0o 4Yuciia Ha 3KpaHe 2 BCTalla TOYHO MOCPEINMHE MEXIY IABYMsI
TPEYTOJIbHUKAMHU HYJIEBOM OTMETKH.

5. 3anuchIBalOT OTCYET, KOTOPBIN CKIIA/IBIBAETCS U3: a) OKA3aHUM
B OkHe // (coTHHM TpaMMOB); 0) MOKazaHUW Ha dSKpaHe 2 (IECATKU H
€AMHUIIBI TPaMMOB); B) IOKa3aHUl B OKHE 3 (IECATKU U COTHIE JOJHU
rpamma).

7. OcHOBHBIE IpUEMBbI PAOOTHI B TA0OPATOPHH.
7.1. Pacmeopenue npooul

B nopasnsromeM OOIBIIMHCTBE CIy4aeB XUMUYECKUH aHAIINA3 TPEATIONaracT
MpeABapUTENbHBIN NEPEBOJI UCCIEAYEMOIO BEIIeCTBA B pacTBop. Beibop cnocoba
pa3oXKEeHHs aHATU3UPYEeMOil MPOObI 3aBUCUT OT MPUPOJBI BEUIECTBA, METO/Ia €ro
OTIpe/IeTICHUS TIOCIIe PACTBOPEHHMSI M OT psfa APyrux oOcrositenscTB. Heobxoamumo
BCerJa BBIOHMpATh TaKOW CIIOCOO pa3IoKEeHHs, KOTOPBIM OblT Obl Hamboiiee
OBICTPBIM, TPOCTHIM M HE BbI3BIBAT IMOOOYHBIX dAPHEKTOB — TOTEPhH
aHajgu3upyeMoro BeriectBa BcieactBue rasosbiaencHus (H.S, CO,, SiFs, NH; u
1p.), obpazoBanusi majopactBopumbix coeauHeHuit (PbCl,, CaSOs4, H,SnO; u T.1.)
WINA COEIMHEHUH, MPENSATCTBYIOIUX OMPEIEICHUIO 3JIEMEHTA.

[Ipu pacTBOpeHUM ClleqyeT CTPEMHUTbCA K TOMY, YTOOBI BEIIECTBO
pPacTBOPHIIOCH TOJTHOCTHIO, HE3aBHCUMO OT TOTO, MOJHBIN WM HEMOJHBIM aHaIu3
TpeOyeTcs mpoBecTd. MHOTHE HEOPTaHUYECKHE COJIM M HEKOTOPBIE OPTraHUYECKUE
COCMHEHHSI XOpOIIO PACTBOPSAIOTCA B BOJE, IMOAKUCICHHOW MHUHEPaTIbHBIMH
KHCJIOTaMH, 4YTOObI MPEAOTBPATUTh THIAPOJU3 (COJM >Keje3a, BUCMyTa M Ap.).
Opranudeckne  COCIWHEHUS  XOpPOIIO  pAcTBOPSAIOTCA B OPraHUYECKUX
pPacTBOPUTENSAX — CIIUPTE, alleTOHE, XJIopodopMme u Ap. BoIbIIMHCTBO METAIOB U
CIUIABOB, a TaKXe OKCUJOB, KapOOHATOB, CyIb(QUIOB PpACTBOPSETCS B
pa30aBIEHHBIX WM KOHIIEHTPUPOBAHHBIX KUCIOTaX.

PactBopenue mpoBOJsAT OOBIYHO B CTaKaHe MPU HArpeBaHWUM Ha BOSHOM,
neco4yHor OaHe wiM Ha TMTKe. Henp3s gomyckarh KUMEHUS U pa3OpbI3TUBAHUS
xuaKocTh. [Ipu pacTBOpeHUU CTakaH HAKPHIBAIOT YaCOBBIM CTEKIIOM, KOTOPOE IO
OKOHYAHHUH PACTBOPEHHSI OOMBIBAIOT U3 MPOMBIBAIKH HEOOIBIITUM 00BEMOM BOJIBI.

He Bcerma pacTBopeHHE MPOUCXOJUT TIOJHOCTBIO M 3aKaHYMBACTCS
MOJTy4YE€HUEM MPO3PAYHOTrOo pacTBopa. YacTo, 0COOEHHO MPHU aHAIN3€ MPUPOTHBIX
00BEKTOB, OCTAETCS HEPACTBOPEHHAs 4YacTh. [|Jis MOTHOTO pacTBOpEHUs MPOOHI
MOJTy4YEHHOW PacTBOp pa3z0aBisAIOT Topsveil BOMON M (QUIBTPYIOT OCAIOK yepes
OyMaxkHbIil GUAbTp. PUIBTP MPOMBIBAIOT TOPsAYE BOAOK, TOMEMIAIOT C OCAJIKOM B
TUTEIb, TMOJCYIIMBAIOT, O30JSIOT, a OCTATOK CIUIABJISIOT C OJAHMM W3 TUIABHEH,
MOCJIE YeTro OH JIETKO PacTBOPSIETCS.

[lepememuBanue MPOU3BOAST CTEKISTHHOM MalOUuKOM, T0OUBasick Hauboliee
PaBHOMEPHOTO paclpelie]IeHUusT OJHOTO pacTBOpa B JPYroM WM OcCajka B
pacTBope.
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7.2.Ocasrcoenue

Ocaxnenre OOBIYHO TPOBOJAT B KOHMUYECKHX NpoOupkax. B mpoOupky
HAJINBAIOT OIPENEICHHOE KOJMYECTBO HCCIEIYEMOI0 pacTBOpa U IHUIETKOM
NPUINBAIOT COOTBETCTBYIOUIMM pPEAKTHB O TMOJHOIO OCAXJIEHUs, KOTOpOe
CUMUTAETCS JOCTUTHYTBIM, €CJIM IIOCIE OTCTauBaHUs OT MPUOABICHMS OJTHOM Karuiu
HE IIPOUCXOIUT TOMYTHEHMS IPO3PAYHOr0 pacTBOPA HAJL OCAJKOM.

7.3. Omoenenue pacmeopa om ocaoka

PacTtBOp OT OCcanka OTAEISIOT KaNWUIIPHOW NMUNETKOM. Kanmwuap nunerkn
OMyCKalOT B PAcTBOpP TakK, YTOOBI MHUIMETKAa OMHUpaNach O Kpail HAKJIOHEHHOM
npobupku. Ilo mepe momHATHS pacTBOpa B TMHIETKE KalWJUIAP IOCTETIEHHO
MpUOMIKAIOT K OCaJKy, HO He Kacatorcs ero. Korga pactBop yxe Oojblie He
MIOJTHUMAETCSI, IIMMPOKOE OTBEPCTHE MUTIETKH 3aKPBIBAIOT YKA3aTEIbHBIM IMAJIbIEM,
BBIHUMAIOT €€ M3 NPOOUPKHM M PaCTBOP W3 MHUIETKH MEPEHOCAT B UYHUCTYIO
IpOOHUPKY.

7.4. Qunbmposanue u npomuvléaHue 0caokos

dunpTpoBaHUE TPOBOAAT IS OTACICHHUS 0CaJKa OT MaTO4YHOTo pacTtBopa. C
ATOM LEJIbI0 HCIHOJB3YIOT pa3IUyYHble MaTepuaibl: (UIBTPOBaIbHYIO Oymary,
MOPUCTOE CTEKJIO, acOecTt u Ap. Beibop Marepuasnia 3aBUCUT B OCHOBHOM OT
CBOMCTB oOcaJKka M pacTBopa Haja HUM. Hanbonee yacto B KOJIUYECTBEHHOM
aHaJIU3€ MOJB3YIOTCA 0€3301bHbIMU OYMANCHLIMU DUILMPAMU.

Pasmep ¢unbTpa BeIOMpaOT, MCXOAS M3 MAacChl OCajJika: OH HE JIOJDKEH
3aHMMAaTh OOJbIIE TOJOBUHBI BBICOTHI (DUIBTpa. BOpOHKY /i BKJIAIbIBAHWS
bunbTpa BEIOMPAIOT TaK, YTOOBI PUIBTP HE JOXOAMI J0 e KpaeB Ha 5-15 mm. OT
TOTO, HACKOJIBKO MPABUIIBHO CJIOXEH (QUIIBTP, 3aBUCUT CKOPOCTh (DUILTPOBAHUSI.

Texnuka paboThl ¢ OyMaKHBIMU (DUITBTPAMU COCTOUT B CIIEIYIOIIEM.

OuUIbTp CKIAIBIBAIOT MOIOJIAM, TOJYYEHHBIN MOJYKPYT MEperudaroT eie
IIOITI0JIaM, HO TakK, YTOOBI OOKOBBIC CTHOBI HE COBMAIANIM JAPYT C APYToM Ha 3-5 MMm.
3areM OTHEJSIOT OJWH ClIOM OymMarn W TOJY4YeHHBIH TakuM 00pa3oM KOHYC
BCTaBJISIIOT B BOPOHKY, pa3riaxkuBasi cru0sl ¢punbTpa (puc.10). CMauynBaoT KOHYC
BOJIOW W3 MPOMBIBAIKK W TMOATOHSIOT (UIBTP TaKUM OOpa3oM, YTOOBI BEPXHSA
YacTh KOHYCa IUIOTHO MpHUJIeTalla K CTEHKaM BOPOHKHU. 3aTEM BBITIOIHSIOT (GUIBTP
IUCTUJUTMPOBAHHBIN BOJIOM M MPOBEPSIOT, 3allOJIHEHA JIM TPyOKa BOPOHKU BOJOH.
Ecnu HeT, 3aKphIBalOT KOHEI[ TPYOKH MabIeM JIEBOK PyKH, GUIBTP HAOTHSIOT JI0
KpaeB BOJIOH M MPaBOH PYKOH OCTOPOKHO MPHUIIOJHIUMAIOT €T0 TI0 CTEHKE BOPOHKH
TaK, yTOObI yIamuics BO3yX U3 TPYyOKH, MOCIE Yero CHOBA IUIOTHO MPHKUMAIOT
(GUITBTP K CTEKITY.
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bepuennyca.

s bunbTpoBaHMs TOJT BOPOHKY € (PHIIBTPOM CTaBSIT YUCTHIN CTakaH; MpHU
TOM TpyOKa BOPOHKH JOJKHA KacaThCS CTCHKU CTakaHa B BEPXHEW €ro 4acTw.
OuabTpoBaHWE HAYMHAKOT C JICKAHTAIIMH SKUJAKOCTH: OCTOPOXKHO CIIMBAIOT
pacTtBop, He B3MyuHBas ocajaka. CIMBaHHUE MPOU3BOMAAT IO MAIOYKE, HAMOJIHSISA
¢bunbTp He Oonbie yeMm Ha 2/3 ero BbICOTHL. Ilanmouka momkHA HAXOIWUTHCS HA
(GUIBTPOM WUITH, TIOKA (PHIIBTPYETCSI )KUAKOCTD, - B cCTakaHe. Koraa Bes JKUIKOCTH €
ocazka OyJIeT CiIuTa, 0CAaJI0K MPOMBIBAIOT, TAKKE UCIOJIb3YsI METOJ JICKaHTAIUH.
J1Jist 3TOTO B CTakaH C OCAJAKOM MPUIMBAIOT U3 IpOMbIBaNIKU (puc. 11.) HeOonbII0i
00bE€M MPOMBIBHOM >KUJKOCTH (COCTaB €€ yKa3bIBA€TCS B MPOIMKMCH) U, XOPOLIO
nepeMeliiaB MajlouKoM, Jar0T OTCTOATHCS JKUJIAKOCTH, MOCIE YEro CIUBAIOT €€ IO
najgouke Ha GuibTp. [loBTOPSAIOT 3TN onepauuu 2-3 pasa, 3aTeM NEPEHOCAT 0CAT0K
Ha (QUIBTP.

|

{

Pucynok 11. IIpombiBanka

K ocaaky, mpoMbITOMy B CTakaHe METOJOM JI€KaHTalUH, A00aBISIIOT
HEOOJBIION 00bEM MPOMBIBHOM KUIKOCTH, MIEPEMENINBAIOT MAIOYKON U Cpaszy xKe
M0 MaJO0YKe CIMBAIOT KUAKOCTh C OCAJAKOM Ha (UIBTP, 3aMOJHSS €ro He OOJbIIe
yem Ha 2/3 BoicoThl. [lociie cnuBaHMs BCeil B3MYUEHHOW KUAKOCTU A00ABISIIOT
HOBYIO TMOPLMIO MPOMBIBHOIO pacTBOpa M IMOCTYMNAIOT TakKUM XK€ 00pa3oMm.
OCTOpPO>XHO, TOHKOM CTPYHKON M3 MPOMBIBAIKK OOMBIBAIOT 0CAI0K Ha (PUIBTPE 1O
BEPXHEMY €ro Kpar HECKOJIbKO pa3. KoHel mpombIBaHWS KOHTPOJIUPYIOT IIO
OTPULIATENBHON PEAKINH HA YIAAISEMbIE IPUMECH.

7.5. Onpeodenernue peaxyuu cpeovl
Ha mnpenMerHoe cTekiao KIaayT TMOJOCKY UWHAMKATOPHOW OyMaru W
CTEKJITHHOW MaJOYKOM IIEPEHOCIT Ha HEE KaIUll0 MCCIEAYEMOro pacTBOpa.

3meHeHne OKpacKh WHIUKATOPHOW Oymaru yKa3blBaeT Ha PEAKIUIO CPEIbl B
pacTBope.

7.6. Hacpesanue

HarpeBanue B 1abopaToOpuu OCYHIECTBIISIIOT MHPU MOMOIIM CHUPTOBBIX,
ra30BbIX TOPEJOK U 3JIEKTPOHArpEBATEIbHBIX TPUOOPOB.
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W3 snexTpoHarpeBaTeabHbIX TPUOOPOB B XUMHUUYECKHUX J1a0OpaTOPUSAX yalle
BCETO INPUMEHSIOT OJJIEKTPOIUIMTKH. HarpeBanue peakTHBOB B CTEKIISIHHON
XUMHUYECKOUN MOCy/e MPOBOJAT Yepe3 acOeCTUPOBAHHYIO METANIMYECKYIO CETKY.
JInUTENbHOE HArpeBaHUE B ONPENEICHHBIX MHTEPBAJIAX TEMIIEPATYP MPOBOASAT Ha
BOJIIHBIX, MaCJIIHbIX U IIECUAHbIX OAHSIX.

7.7. Boinapusanue

OTy onepaunuio OCYLIECTBIISIIOT JUIsl YBEJIMYEHHs KOHIIEHTPALlMM pacTBOpa
WM TIOJJHOTO OTHEJEHUS PACTBOPUTENSL OT PACTBOPEHHOIO B HEM HEJIETYYEro
BellecTBa. BoimapuBanue nmpoBoAsT B pap(OpoBHIX YallIKaxX U TUIJISX, HA BOJISHBIX
O0aHsX, Ha DJJEKTPOIUIUTKAX WM Ha acOECTUPOBAHHBIX CETKaX TIa30BbIMH
ropenkamu. Crnexyer uz0erarb CHJIBHOIO NEpErpeBaHvs, OCOOEHHO B KOHIIE
BbINIapUBaHUs (MOXKET MPOU30MTH pa30pbI3rMBAHUE WU TEPMHUYECKOE PA3NIOKEHHE
BEILIECTRA).

Heb6omnbmioe konnyecTBO *UAKOCTH (1-2 Karjau) MOKHO BbIIIApUBaTh Ha
CTEKJITHHOM IUIACTUHKE HaJl 3JIEKTPOIUIUTKOM.

7.8. Bvicywusanue u npoxanusanue ocaoxkos

JUIsl HaXO0XKIEHHUsSI MacChl OCaJOK CHadajla JOBOJIAT JI0 ONPEAEIICHHOIO HE
M3MEHSIOLIErocs BO BPEMEHUM XMMHUYECKOro cocrasa. Jlocturaercs 3to smbo
BBICYIIIMBAaHUEM, JINOO MPOKAIMBAHMEM OCaJKa JI0 T€X IOp, IIOKA Macca ero He
MPUMET MOCTOSHHOE 3HaueHHe. Macca cUMTaeTcsl NOCTOSHHOM, €CIU Pe3yJIbTaThl
JBYX MOCJIEIYIOLIMX B3BEIIMBaHUI pazinyarorcs He Oosbiie yem Ha 0,0002 r.

BeicymuBanue npooasaT npu temmeparype He Bbime 150-200 °C. He
CJelyeT MoMeniaTh MOKPbII CTEKJIIHHBIA (PUIBTP B HATPETHIA CYIIMIBHBIN MIKad:
ATO MOKET MPUBECTHU K pacTpeckuBaHuio GpuibTpa. [lepBoe BhICylIMBaHNE BEAYT B
teueHue 1-2 4., nocnenyromniue — 20-30 MuH.

[TpokanuBaHUIO MOABEPrarOT T€ BEUIECTBA, KOTOPBIE HE U3MEHSIOT CBOETO
cocTaBa IpU TeMIIepaType NPOKAIUBAHUS, NIPU CONPUKOCHOBEHUHU C Oymaroil u
IIPOJyKTaMH €€ CrOpaHusl.

[IpokanuBaHui0  MNpeAlIecTBYEeT  onepauus  ozoneHusd. Jnsg  3Toro
MOJICYIICHHBI HAa BO3JyXe WIM B CYHIHJIbHOM mIKady OyMaKHbIM (UIBTP C
OCAaJIKOM IIOMEIIAI0T B THUMIb K3 YKA3aHHOTO B MPONUCH Marepuaa,
MPEIBAPUTEIBHO MPOKAJIEHHBIA IO MOCTOSSHHOM MAacChl IIPU TOM K€ TEMIIEpATypeE,
IIPU KOTOPOM OyeT MPOKaIUBATHCS OCAIOK.

Turne ¢ GUIABTPOM OCTOPOKHO HArpeBalOT Ha IUIAMEHHM TOpPEIKU WU B
MydenbHol meun (mpu  OTKpbITOM ABepue). Ilpu 3TOM Oymara moipkHa
0oOyTJIMBaTHCS M MEJIEHHO TJIETh, HO HE TopeTh. Korjga 6ymara nouyepHeeT, HauHeT
pacchllaThCsl U OKaXETCs Ha JHE THUIJSA, TUIJIb MPOJABUraroT BIIyOb Ileuw,
3aKpbIBAIOT JBEPIY M MOCTENEHHO MOBBIIIAIOT TEMIlepaTypy 10 Tpedyemoil. Ilpu
3TOW TEMIEPAType NPOKAIMBAKOT TUIJIb C OCAJKOM OKOJIO | 4., mociie 4ero He
MeHee 25-30 MuH. OXJIaKJal0T €r0 B SKCUKATOPE U B3BEIIUBAIOT.
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3aTeM CHOBA MOMEIIAKOT TUTJIb B MI€Yb U NPOKAIUBAIOT 25-30 MUH. pHu TON
e TeMIlepaType, MOCje Yero CHOBA OXJIAXAAI0T B AKCUKATOpE (BpeMs OCTHIBAHMS
THUIJISL TIOJKHO OBITh KaXKBIM pa3 OJHUM U TEM 3K€) U B3BelMBaroT. [IpokanuBanue
Y B3BEUIMBAHUE MOBTOPSIOT O TEX MOpP, OKA Macca THUIJISA C OCAJAKOM HE IMPUMET
IIOCTOSIHHOE 3HAa4YCHUE.

Maccy ocaaka HaxoAAT Kak PasHOCTh MEXAY pe3yJbTaTOM ITOCIIEIHEro
B3BEIIMBAaHUs TUINSA (MM (QUIbTpa) C OCAJKOM M IOCJEIHEro B3BEIIMBAHUSA
MyCTOTO TUTJIS (UK QUITBTPA).

7.9. Dxempazuposarue

Ero nmnpuMeHsSroT B XUMUM T[JaBHbIM 00pa3oM Ui  OTHAEIEHUs
aHAIM3UPYEMOI0 BEIIECTBA OT JPYTMX M JJIs KOHLIEHTPUPOBAHUS €ro U3 OYEHb
pa30aBIEHHBIX PACTBOPOB.

MeTton sKCcTparupoBaHus OCHOBAH Ha M3BJICYEHUHU BEUIECTBA U3 CMECH IPHU
[IOMOILI OPraHUYECKUX PACTBOPUTEIICH, HE CMELIMBAIOLIUXCA C BOLOM. s aTon
LEIM YacTO HCMOJB3YIOT TakHWe BellecTBa, Kak Tterpaxiopun yriaepona CCla,
xsnopodopm CHCIL; u npyrue.

TexHHKa HKCTparupoBaHus B JIAOOPATOPHBIX YCIOBUAX BecbMma mpocTta. B
JICIUTENFHYI0 BOPOHKY (puc.12.) momemniaroT BOJHBIA PacTBOP, COAEPIKAIIHMA
aHaJIM3UpyeMOe BEIIECTBO, M, €CIU HYXHO, JOOaBJICHHbIE K HEMY pEarcHThI
(KUCIIOTHI WM 1IETI04YH, Oy(epHbIe pacTBOPHI, PEareHThI, CBA3BIBAIOIINE BEIIECTBO
B KOMIUIEKC, U JAp.), HEOOXOJUMBIE JJisl MIEPEeBO/Ia BEIIECTBA B IKCTPArupyeMyto
¢opmy. 3areM B BOpPOHKY NPWIMBAIOT ONPEICICHHBIA O00bEM OPraHUYECKOIro
pPAcTBOPUTENS, 3aKPHIBAIOT €€ MPUTEPTOM MPOOKOW M SHEPTHMYHO BCTPSIXUBAIOT
COJIEP’)KUMOE B T€UEHUE BPEMEHH, YKa3aHHOTO B IpomnucHu (0Obr4HO He Oojiee 1-2
MUH.).

Pucynoxk 12. JlenurenbHasi BOpOHKA

JUIs1 HawIydIIero nepeMelnBaHts IEPEeBOPAYMBAIOT BOPOHKY BBEPX-BHU3
PE3KUMHU JIBKEHUSIMU PYK, IPUJEPKUBasi MPaBoil pyKoi npoOKy, a JIeBOil — KpaH
BOPOHKHM, 4YTO o0ecreunBaeT OBbICTpOE paccilauBaHUE JKUIKOCTEH IOcCie
CMELINBaHUS.

[TepemeniaB >kMIKOCTH, BOPOHKY BCTaBIIAIOT B KOJIBIIO WJIM JIAIIKY LITaTUBA
U JTAIOT OTCTOSITHCA JI0 TEX IOP, OKA CMECh Pa3/IeITCSA Ha JBa IMPO3PAYHbIX CIOS
C YeTKO 0003Ha4YeHHOU rpanuiuei. OpraHudeckuil cioil Oy1eT HaXOAUTHCSA WM a
BEPXHEM WJIM HW)KHEM CJIO€, B 3aBUCUMOCTH OT TOr'O, MEHbLIE WJIA OOJBIIE €ro
IUIOTHOCTh OTHOCHUTENIBHO IUIOTHOCTH BOJbl. Pa3zneneHHble ciow ciauBaroT (Ipu
OTKPBITOI MPOOKE BOPOHKH ) MOCIEI0BATEIBHO B IBA Pa3HbIX COCY/a.
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Jlaboparopnoe 3ansitTue 1. Knaccel HeopraHuuecKux COeTMHEHUH.

Omnebit 1. TlomydyeHue KUCIOTHI U OCHOBAHUSA

Peaxmuevt u 0o6opyoosarnue: OPOIIOK CEpbl, CHHUN JAKMYC, IITATHUB
¢ mpoOupKamu, OaHKH U JIOKEUYKHU JIJISl CKUTAHUS BEIIECTB, CIIUPTOBKH.

Teopemuueckoe nosicnenue. Kucimoramu Ha3bIBAIOTCS  CIIOXKHBIC
BEIIECTBA, COCTOSIIME M3 aTOMOB BOJOPOJA, CIIOCOOHBIX 3aMEIIaThCsl Ha aTOMBI
METaJUIOB M KHUCJIOTHBIX OCTarkoB. Ilo cocraBy KHUCHOTBI JAENATCS Ha
kucnopozacoaepxamue (HNOs, H:SOsu 1.1.) 1 6eckucnopoansie (HCI, HBr, H>S);
0 YKCITy aTOMOB BOAOPO/Ia, CIIOCOOHBIX 3aMEeIIaThCA Ha METAI — OJHOOCHOBHBIE
(HCI, HBr, HNO, wu gp.), aByxocHoBHble (H.SO4,H,SO;, H.S u np.),
tpexocHoBHbIE (H3;POs); mo cmnocoOHOCTM K OTHICIUIEHUIO HOHOB BOJIOPOJA
(muccommanuu) — cuibHble (HCI, H>SO4, HNOs;), cpennne (H.SOs, H3;POs), u
cnaowie kuciaoTsl (H.S, H,COs).

Kucnotel cornacHO TEOpHUM 3JIEKTPOIUTUYECKON JTIUCCOLMAIIMU B KAaue€CTBE
KaTHOHa 00pa3yloT TOJILKO KaTHOHBI Bojopona H+ (TouHee MOHBI TMAPOKCOHUS
H;O+): HCl=H++Cl~

OCHOBHOCTh ~ KHCJIOTBI ~ ONpPEACISIETCS YHUCIOM KaTHUOHOB  BOAOPOjA,
o0Opa3yroluxcsi Npu JUCCOlMaMi. MHOTOOCHOBHBIE KHCIOTHI JIUCCOLUUPYIOT
CTYIEHYaToO:

H,SO; < H "+ HSO;s;;

HSO3_ —H"+ SO3_

B pactBOpax KHCIIOT JIAKMYC CTAHOBUTCS KPACHBIM, METUJIOBBINA OPaHKEBbIN
— p030BbIM, (heHOJI(DTAICHH OCTACTCS OCCIIBETHBIM.

KucnoTtel nmoiyyaroT paCTBOPEHHEM KHUCIOTHBIX OKCHUIOB B BOJIE:

PzOs + 3 HzO = 2 H3PO4
WJIU TI0 PeaKIMi OOMEHA COJIU C KUCIIOTOM:
C&3(PO4)2 +3 HzSO4 =3 CaSO4 +2 H3PO4
OcHoBaHUs — XUMHUYECKHUE COCMHEHUSI, cojieprKallue
ruApokcuibHyto Tpyniny OH ™~ u cnocoOHbIe UCCOIMUPOBATH B BOJHOM PacTBOPE
c oOpazoBanueM ruApokcuibHbIX HOoHOB OH ™. Ilo cremenu auccouuanuu
pasznuyatoT cinadeie (NH4OH) u cunbabie ocHoBanust (NaOH, Ca(OH),). Xoporio
PacTBOpPUMBIE B BOJIE OCHOBAHMS HA3bIBAIOTCS 11IEJI0YAMU.

['mapokcuabsl — MNPOAYKTHI COCAMHEHHS OKCHUIAOB C BOAOW. Pasnmuuaror
OCHOBHbBIE (OCHOBaHMS), KHUCIOTHBIE (KHCIOTHI) U amdoTepHbie (ampOIHUTHI)
TUAPOKCHUBI.

OcHoOBaHMS TPU JUCCOLMAIIMM B PACTBOPE B Kaue€CTBE aHMOHOB OOpa3yroT
TOJBKO ruaApokcua — woHel: NaOH — Na™ + OH

KucnotHocte ocHoBanusi onpenensiercss uuciaoM wuoHoB OH
MHOTOKHCIOTHBIE OCHOBaHUS TUCCOLUUPYIOT CTYIIEHYATO:

Ca(OH), < (CaOH)" + OH,

(CaOH)" <> Ca’>* + OH

Boanbie pacTBOphI XOPOIIO pacTBOPUMBIX OCHOBaHUH (111€7I0U€eii) U3MEHSIOT
OKpacKy HWHIMKATOPOB: B IIEIOYHBIX PACTBOpaX (PUOJETOBBIM JIAKMYC CHHEET,
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OecuBeTHBIN (eHoNPTaTCUH CTAHOBUTCS MAJIMHOBBIM, @ METUJIOBBIN OpaH)KEBbIN —
KEITHIM.
OcHOBaHMS pearupyroT ¢ KUCI0TaMu, 00pa3ys COJIU U BOJY:
NaOH + HCI = NaCl + H,O
Ecnu ocHOBaHME M KUCTIOTA B3AThl B SKBUMOJISIPHBIX OTHOLLICHHSX, TO Cpeaa
CTAHOBUTCS ~ HEUTpPAJIbHOM, a Takasd peakuus  Ha3bIBa€TCs  pEaKUUEH
HEUTpaInu3aluu.
MHorue HepacTBOpPUMBbIE B BOJE OCHOBAHUS MPHU HArpeBaHUU
paziiararoTcs:
Cu(OH), = CuO + H,O
[Ilenouyn moyyarOT paCTBOPEHUEM OKCHJIOB B BOJE:
Na,O + H,O =2 NaOH
HepactBopuMbie B BOJIE OCHOBaHUSI OOBIYHO MOJTYYaOT JACHUCTBUEM IIeJI0UeH
Ha PaCTBOPUMBIE COJIM METAJIJIOB:
CuSO4 + 2 NaOH = Cu(OH), | + Na,SO,

Xoo pabomul. HanuBaroT B OaHKY JJIg CKUTAHUS BEIIECTB HEMHOTO
BOAbl. B jKenme3Hyro J0KEUKYy HAachIIalOT HEMHOI'O MOpolIKa cepbl. HarpesaroT
JIO’KEUYKY C CepOoil B IJIAMEHU CIIMPTOBKH U, KOTJIa Cepa 3arOpPUTCs, BHOCAT OBICTPO
JIO)KEUKYy C Topsmei cepoil B Oanky c¢ Bojoil. [locime Toro, kak ropeHwue
MPEKpaTUTCS, COACpKUMOe OaHKU XOpOIIo B30anThiBaioT. [IpunmBarOT pactBop
CHUHETO JIaKMyca M HaOIIOAAa0T MOKPACHEHHWE PAacTBOpa BCIEIACTBHE H3MEHCHUS
[IBETA UHINKATOPA B KUCIIOU Cpee.

3aoanue. [lonviinte ypaBHEHHsI PEaKUMU M HA30BUTE MOJYyYECHHbIE
BEILIECTRA.

S + Oz —

SOz + HzO —

Omnpit 2. [TomydyeHre OCHOBaHUS U3 OKCHJIa MeTajlia
Peaxmusvt u o06opyoosanue: mopomok okcuga kanbius (CaO),
(benondTanienH, KpacHbIH JIAKMYC, IITATUB C TPOOUPKAMH.

Teopemuueckoe nosichernue. OKCUABI — MPOAYKTHI COCTUHEHHUS IJIEMEHTOB C
kuciaoponoM. Paznuyaror cosneoOpasyromue M HecosieoOpasyloliue OKCHIbI, a
TaK)K€ TEPOKCHUIBI, KOTOPHIE IO CBOWCTBAM OTHOCATCA K COJISIM TIEPOKCHIA
Bogopona H,O,. Ilepokcuast obOpaszyror menounbie (Li, Na, K, Rb, Cs ) mu
menounozemenbubie (Ca, Sr, Ba) MeTaiuibl, B HUX aTOMBI KUCJIOpPOAa CBSI3aHBI
MEXIy co0o0il koBajmeHTHOM cBs3bl0 (Hampumep, K,O,: K— O — O —K) wu nerko
pa3naraloTcs C OTHICTVIEHHEM AaTOMapHOTO KHCJIOPOJa, MOATOMY TEPOKCHIBI
SBIISIOTCA CWJIBHBIMH OKUCHHUTENsIMU. HeconeoOpasyronmx OKCHIOB HEMHOTO
(manpumep, CO, NO, N,O), onu He 00pa3yloT coJieil HM C KHUCIOTaMHU, HU C
ocHoBaHusiMU. ColieoOpa3yrolre OKCHABI  MOJPa3JeisiloT Ha  OCHOBHBIE,
KUCIIOTHBIE U aM(OTEPHBIE.

OcCHOBHBIE OKCHJIBI 00Pa3yIOT METAJUIbl C HU3IIUMH CTETICHSIMU OKUCICHUS
+1, +2 , uUX TUOpaTamMu SBJISIOTCS OCHOBAHHUSA. XOPOIIO PacTBOPUMBIC B BOJIE
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OCHOBAHHS LIEJIOYHBIX METAJJIOB Ha3bIBalOTCs wieaoyamMu. OCHOBAHUS LIETOYHO-
3emenbHbIX MeTaisioB (Ca, Sr, Ba) Takke 00pa3yroTcsi Ipu pacTBOPEHUH B BOJAE
COOTBETCTBYIOIIMX OKCHJIOB, HO WX pPAacTBOPUMOCTh MeHbIme. K menodam

npuOnamxaeTcss Toubko Tuapokcuy Oapus Ba(OH).. OCHOBHBIE  OKCH/JIBI
pearupyroT ¢ KUCIOTHBIMU OKCUAAMM U KUCIIOTaMU, 00pa3ys COJIu:

CaO + CO, — CaCO:;s;

CuO + 2HC1 — CuCl; + H;O

Kucnornele okcuapl 00pasyrot Hemeramisl (B, C, N, P, S, Cl u np.), a Takxke
METaJIJIbl, PACIOJIOKEHHBIE B ITOOOYHBIX IOATPYIIAx  OOJBIINX IEPHUOIOB,
oOpasyrolye COeAMHEHMS BBICIINX CTereHen okucienus +5, +6, +7 (V, Cr, Mn u
ap.). I'mapataMu KUCITOTHBIX OKCHUIOB SBIISIIOTCS KUCJIOTHI. KUCIOTHBIE OKCHIBI
pearupyroT C OCHOBHBIMU OKCHJIaMHU U OCHOBAHUSIMMU:

SO, + Na,O — Na,SOs;

Nzos +2NaOH — 2 NaN03 + Hzo

AMdoTepHbie OKCHUIBI 00pa3yIOT METaJUIbl IJIaBHBIX U MOOOYHBIX NOArPYIII
cpenHux crenener okucienus +3, +4 (Al, Cr, Mn, Sn u nip.), u"orga +2 ( Sn, Pb) ,
WX THAPATHI MPOSBIISIOT KaK OCHOBHBIC, TaK M KHCJIOTHBIE CBOMCTBA. AMGBOTEpHBIC
OKCH/IbI pearupyroT Kak ¢ KUCIOTaMHU, TaK ¥ C OCHOBAHUSIMH:

CI'203 +6 HCl — 2 CI'C13 +3 Hzo,

Cr203 +2 NaOH — 2 NaCI'Oz + HQO

OKCHJIbI MOYKHO TMOJYYUTh PeaKIHUe COeTMHEHUS 2JIEMEHTA C KUCIOPOIOM:

2Mg + 0, — MgO,

4P + 502—> 2 P205

WU pEaKIUel pa3ioKeHHs CI0KHOTO BEIIECTBA:

CaCO; — CaO + CO,,

ZZI’I(NO3)2 —27/n0 +4 NOZ + 02.

Xoo pabomwi. HanuBaroT B mpoOUpKy 2-3 MJI BOJBI U JOOABISIOT
HeMHOro HerameHod wu3Bectd CaO, TmaTensHO mepeMennBalT. CMech
pa3nuBalOT Ha JBe MpoOupku. B ogHy w3 HuMX mnpubaBisor 3-5 Kamenb
¢denondranenHa, BO BTOPYO — pacTBOP KpacHOTro Jlakmyca. OTME4aoT U3MEHEHHE
OKpaCKH UHIUKATOpPOB. 3adanus.l.Jlonuimure ypaBHEHUS TPOXOASIIEH PEaKIUU:

CaO + H,0—

2. Ha3oBuTe Noay4YeHHOE COEIMHEHHUE.

3. Hanmmure ero rpadgudeckyio Gopmyy.

OmneiT 3. [TonmydyeHne HepaCTBOPUMBIX OCHOBaHUM
Peaxmuswvt u obopyoosanue: pactBopsl xjopuna marausa (MgCl),
xynopuna sxene3a (III) (FeCls), ruapokcuna natpusi (NaOH), coystHOM KHCTOTHI
(HCI), mwrraTtuB ¢ mpoOupKamMu.
Teopemuueckoe nosicnenue. HepacTBOopuMBblE OCHOBaHUS — OO0JIAIaAIOT
CJIEIyIOIMMU CBOMCTBAMH:
1) He okpammBaroTcsi HHIUKATOPOM.
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2) Pearupytot ¢ kucinoto. IIpu 3TOM mosmyyaercss cojib JaHHOW KUCIIOTHI U
00s3aTeNbHO BOJA.

3) Jlerko pa3nararoTcsi Ipy HarpeBaHWU Ha OKCUIBI U Boay. Hampumep:

Cu(OH), —CuO + H,O

Xoo pabomwi. K HECKOJIBKMM KaIlJIIM PacTBOPOB COJIEH XJIOPHUIOB
maraus u xenesza (MgCl, FeCls) npunuBaroT HECKOJIBKO Kameilb pacTBOpa €IKOro
Hatpa NaOH. OTtmeuaroT 1iBeT o0pa3yronmxcsi 0CaJKOB, COCTABISIOT YPAaBHEHHUS
peakIuu:

MgCl,+ NaOH —
F eC13 + NaOH —

ConepxxuMoe KaxJa0il nmpoOupku pasfaeisitioT Ha 2 yactu. K omHoit
gactu 100aBisitoT u30bITOK kuciaotel (HCI), a k apyroil — M30BITOK MIEIOYH.
HaGmogator pactBopenue ocaaka. CoOCTaBISIOT YpPaBHEHHUSI COOTBETCTBYIOLIUX
pEaKIu.

3aoanus.1. CpenaliTe BBIBOJA O CBOWCTBaX  00pa3yroLIUXCS
TUIPOKCHUIOB.

2. TlpoBepwTe oTHOmEeHUe ocaakoB K kuciore (HCI) u x menouam
(NaOH). 3. O6bsacuute uto Habmonaercs? 4. CocraBbTe YpaBHEHUS PEAKIIHIA.

5. Cnenaiite BbIBOJ] 00 OTHOIIICHUU THJIPOKCUIOB MAarHus U KeJe3a K
KHCIIOTE U K U30BITKY IIETOYH.

Omnpit 4. [lomydenne u cBoricTBa aM(pOTEPHOTO THIPOKCUIA
Peaxmuevt u o6opyoosanue: pactBopbl xjiopuja uuHka (ZnCl),
ruapokcuaa Hatpust (NaOH), consinoit kucnotsl (HCI), mtatuB ¢ npoOupkamu.
Teopemuueckoe  noscHenue.  AMQPOIUTHI MPEACTaBIAIOT  cOOOM
TUAPOKCHUBI, TPOSBISIONIME B pEAKIUAX KaK OCHOBHBbIC, TaK M KHCIIOTHBIE
cBoiictBa. K Hum otHocarcs Be(OH),, Al (OH);, Zn(OH),, Cr(OH); u npyrue.
AMQoOTEpHBIC THIAPOKCUILI PEarupyrOT C OCHOBAaHUSAMHM  KaK KHCJIOTBI, a C
KUCIIOTaMH — KaK OCHOBAHMSI:
Cr(OH); + 3 HCI = CrCl; + 3 H,0;
Cr(OH); + 3 NaOH = Nas[Cr(OH)s].

Xoo pabomwi. Hanusatot B 2 nmpobupku 3-4 kamu pactBopa ZnCl, u
npuOaBisAOT no kKamisiM pactBop NaOH 1o mosiBneHust ocajka (CMeCh Clerka
CleAyeT BCTPSIXHYTb). B 0HY U3 MpoOMpPOK MPUIMBAIOT MO KaIUISIM KUCIOTY, B
IpYTyl0 — IeJio4yb (ColepxkuMoe MNpoOHpKU BCTpsAxHYTH!). Habmrogaror uTo
MPOUCXOUT?

3aoanue. CocTaBbTe YpaBHEHUS PEAKITUM:

a) paCTBOPEHUS THAPOKCHUIA ITUHKA B KUCJIOTE.

B) pPaCTBOPEHUS TUAPOKCHUA ITMHKA B IIEIOYH.

OTMmeThTe MNPUHIUINHUAIBHOE OTIWYME THUIPOKCHUIA IMHKA OT
THUAPOKCUJIOB MarHusi M >keje3a (OmbIT 3.) W CHeNaiiTe BBIBOJ O CBOMCTBax
THIPOKCUIA ITTHKA.
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OmnpiT 5. OOpazoBaHKe KUCIBIX COJEH

Peakxmuevt  u  obopyoosanue: wu3BectkoBass Boaa (Ca(OH),),
yraekucibii ra3 (CO,), npoOupku, mratus, anmnapat Kumna.

Teopemuueckoe nosicnenue. Conum — DOTO CIOXKHbBIE BELIECTBA,
oOpa30BaHHbIE aTOMaMU METAJIOB M KUCIOTHBIMHM OCTaTKaMu. B 3aBucuMoOcCTH OT
KOJIMYECTBEHHBIX COOTHOIIEHUM, B3ATHIX ISl PEAKLMU KHCIOTHI U OCHOBAaHMS,
MOTYT 00pa30BbIBATHCS PA3IUYHbBIC IO COCTABY COJIU:

1. CpenHUMHM WM HOPMaJbHBIMU COJISIMM Ha3bIBAIOT COJIM, KOTOPBIE
o0pa3yloTcs TMpU 3aMEIIEHUH METAUIOM BCEX aTOMOB BOJOPOJa B KHUCIIOTE
(kMcmoTa W OCHOBAaHME TMIPU TMOJYYEHUM COJU B3SIThl B OKBUBAJICHTHBIX
KOJINYECTBAX):

3H,SO, + 2A1(OH)3 - Alz(SO4)3 + 6H,0

2. KucneiMu  comsiMu  (TUIPOCOSIM)  HA3bIBAIOT  COJIM, KOTOPBIE
o0pa3yloTcs B pe3yJbTaTe HEMOJHOTO 3aMEIICHHs] BOJIOpOJa Ha METal WM
aMMOHUMHYIO Tpynny (IpH MOJYYEHUH KHUCJIOW COJM KHUCJIOTa JOJDKHA OBITh B
U30BITKE):

3H2SO4 + Al(OH)3 g AI(HSO4)3 + 3H20

U30BITOK

3. OCHOBHBIMM COJISIMU (THIPOKCOCOJIM) HA3bIBAIOT COJH, T/€ HIET
HEIOJIHOE 3aMEICHUE THAPOKCUIIBLHBIX TPYII OCHOBAHHS WX aM(OTepHOro
TUAPOKCUAA HAa KHUCIOTHbIE OCTaTKU. OCHOBHBIE COJU - MPOAYKT HEMOJHOU
HEUTpAIN3aIMA MHOTOKHCIIOTHOTO OCHOBAHUS KUCIIOTOM.

H,SO, + AI(OH); — AIOHSO, + 2H,O

U30BITOK

4, JIBOMHBIMHM COJISIMM Ha3bIBAIOT COJIM, IJI€ HJET 3aMEIICHHE aTOMOB
BOJIOPOJIa MHOTOOCHOBHOM KHCJIOTHI Ha aTOMBI pPa3HbIX METAJUIOB, WU Kak
MPOAYKT 3aMEIIEeHUs] TUAPOKCUIBHBIX TPYII MHOTOKHCIOTHOTO OCHOBaHHUS Ha
KHUCJIOTHBIE OCTaTKU Pa3HbIX KUCIIOT.

NaHSO, + KOH — NaKSO, + H,O

Kucnsie coii MOXHO MOJIyYUTh NPU ACHCTBUM KUCIOTHI Ha CPEIHIOO
COJIb:

Ca3(PO4)2l + H3PO4 — 3C3HPO4

WM U30BITKA KUCIIOTH HA OCHOBAHHUE:

Ca(OH).| + 2H,SO, — Ca(HSOs), + 2H,O

Xoo pabomur. HanuBarot B poOUpKy 3-4 Karim U3BECTKOBOW BOJIBI U
MPOITYCKAIOT YE€pPEe3 PacTBOp YIVIEKUCHbIM ra3 u3 anmapara Kuma. Ilpu stom
BHauajie o0pa3yercs OCaJoK CpeAHel COoJM, KOTOpPbIA pacTBOpPSAETCS MpHU
JTajdbHEWIeM TPOMYCKaHUM YIJIEKUCIOTO Ta3a 4Yepe3 CYCHEeH3WI0 KapOoHaTa
KaJIbITUS W3-32 00pa30BaHUsI KUCIION COJIH.

3aoanus. 1. HanumuTe ypaBHEHUs peaklMii 0Opa3oBaHUs CpeHEed U
Kucion conei. 2. Crenaiite BBIBOA O pAaCTBOPUMOCTH B BOJE CPEIHUX M KHCIIBIX
cosieit. 3. CocraBbTe rpadudeckre GopMyisl cpeaHer U Kuciaou coneit. HazoBure
ux.
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JlabopatopHoe 3anstue 3. IlpuroTtoBiieHHEe pPACTBOPOB  Pa3IMYHON
KOHLIEHTpaL1H.

Omnert 1. [IpuroroBnenne pacTBOPOB € 3aJaHHOW MacCOBOM JJOJIEW BEIIECTBA

Peaxmuevi u o6opyoosanue: xapoonar Hatpus (Na,CO;), coxa

kpucramuueckass (Na,COs  10H,0), Becsl, apeomeTp, MepHasi Ko0ja0a, BOPOHKA,
MEPHBINA LIWIUHIP.

Teopemuueckoe noscuenue. IlonsiTHE pacTBOPHI BKIIIOYAET B €051 HCTUHHbBIE
pPacTBOPHI U KOJUIOMHBIE pACTBOPHL. Paznnune MexX 1y HUMH 3aKIII04aeTCs MPexIe
BCEro B pa3Mepax YacTHIl U OJTHOPOJAHOCTH CUCTEM.

HcTuHHBIE pacTBOPHI - 3TO TEPMOJAUHAMUYECKH YCTOHUMBBIE OAHO(A3HBIE,
OJTHOPOJIHbIE TOMOTEHHBIE CHUCTEMBI, COCTOSIINE M3 JBYX WM OOJBILEro 4ucia
KOMIIOHEHTOB ¢ pasmepoM dactunl Ha ypoBHe 107°-10° m. KommonenTamw,
COCTaBJISIIOUIMMH PACTBOp, SBJSIOTCS PACTBOPHUTENIh U PACTBOPEHHBIE BEILECTBA.
PacTBopuTeneM ycClOBHO MPHUHATO CYUTATh KOMIIOHEHT, arperaTHOE COCTOSHHE
KOTOPOTO HE M3MEHSETCS Mpu 00pa30BaHUM PACTBOPA, U KOTOPBIA COACPKHUTCS B
OonpireM konudecTBe. PacTBopuTend MOTYT OBITh KUAKUMH WIH TBEPIBIMH, a
pacTBOpsieMbIe BEIIECTBA MOTYT HaxOJUThCS B JIIOOOM W3 TpeX arperatHbixX
COCTOSIHUM.

KoHueHnTpamusi pacTBOpoB - 3TO Ba)KHEHIIash XapaKTepUCTUKA JF00OT0
pactBopa. OHa onpenemnsieT coJAep:KaHne BEIIECTBA B €IUHUIIE MAcChl MIIK 00beMa
pactBopa (MHOrJa pacTBOpuTess). B mpakTuke uyamie BCEro HCHOJB3YIOT
CJIEyIOIlIe KOHIIEHTPAIMK: MaccoBasi JI0JIsl, MOJISIpHAsi KOHLIEHTpAIMsl, MOJISIpHAsI
KOHIIEHTpAlusi SKBUBaJeHTa (WJIM HOpPMalibHas KOHIIEHTpAIMs), MOJsIbHAs
KOHIIEHTpAIUsl, TUTP PacTBOpa, MOJISIpHAs AOJ.

OmHowienue Koauyecmea uau MAccvl Gewecmsd, Co0epiHcauiecocs 8
cucmeme, K 006veMy Ul Macce dmou CUCmembl HA3bl8aemcs KOHYeHmpayueu.

CriocoObl BbIpaXEHHsI KOHIIEHTPAIIMHA PACTBOPOB:

MONApHAsA  KOHYeHmpayus - OTHOUICHHE KOJIMYECTBA PACTBOPEHHOTO
BEIIECTBA, COICPIKAIIETOCS B CHCTeMe, K 00beMy pacTBopa.

U
YV (Mons/n umu Monb/MY);
MOJIAAPHASL KOHYEHMPAayusi 3K6UBANEeHMOE8 — OTHOIIECHHUE KOJIMYECTBA
HKBHUBAJIEHTOB PACTBOPEHHOIO BEIIECTBA, K 00bEMY pacTBOpA.

V>
Chr=

V' (Monb/n umu Monb/M?);
MONANBHAS KOHYEHMpayus — OTHOIIEHNE KOJIMYECTBA PACTBOPEHHOTO
BEIIECTBA, COAEPIKAILETOCH B CUCTEME, K MACCE PACTBOPUTEIS.

Vp.B.
Cm=—PP

M p-11 - (Monb/Kr);

monapuasn 001A(1) KOMIIOHEHTa B PaCTBOPE - OTHOIIIEHUE KOJUYECTBA
ATOTO KOMIIOHEHTa(V;) K OOIIeMy KOJMYECTBY BCEX COJEPIKAIIUXCA B CHUCTEME
BEIIICCTB;
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xi=vi/(Vi+tvt+..))
MAcCCOBaA OOJZ}Z pacmeopeHnozo eeujecnmea — 3TO OTHOIICHHC €TI0
MACChI K MaCCC paCTBOpa
W(p.8.)=2P% 100%
mp-pa
MOKET BBIpa)KaTBCH U B 105X OT CIAMHUILIBI.

Xoo pabomui:

Ilpucomosnenue pacmeopa u3z meepooco euecmaa u 600bl

[IpuroroBnsitor 250r pacTtBopa kapOoHaTta HaTpusi C MacCOBOM Jojei
Na,COs 5 % u3 kpucraummdeckoi conu Na,CO3 ¢ 10H,O u Boabl. PaccunThiBaroT
MacCy YKa3aHHOTO KpHUCTAJUIOTHApATa, HEOOXOAUMOTrO [UJIi TPHUTOTOBIICHUS
pactBopa. B3BemmBarT 3Ty Maccy Ha TEXHOXMMHUUYECKUX Becax C TOYHOCTBIO JO
0,01 r. BpruncnsroT, kakoii 00beM BOJBI HEOOXOAWM JUIsI PACTBOPEHUS B3SITOU
HaBeCKU. OTMEPSAIOT MEPHBIM IMIJIUHIAPOM 3TOT 00BheM. BhUTHBAIOT BOy B CTakaH
U PACTBOPSIIOT B HEW HABECKY COJIM. APEOMETPOM H3MEPSIOT IUIOTHOCTh PacTBOpa
U 1O CMPABOYHOW TabuUIlEe ONpenenuTh MaccoByro 00 Na,CO3 B moiydyeHHOM
pacTtBope.

IIpucomosnenue pacmeopa u3 KOHYEHMPUPOBAHHO20 PACMEOPA U 800bl

[TpurotoBmsitor 250 MJI aKKyMYJISITODHOM KHUCJIOTBI, MaccoBasl [0S B
kotopoir HSO4 28 %, 13 KOHLIEHTPUPOBAHHOTO PACTBOPA CEPHOUN KHUCIIOTHI.

OnpenensitoT  apeoMeTpPOM  IUIOTHOCTh  KOHIIEHTPUPOBAHHOTO pPacTBOpa
CEpHOM KUCIIOTHI, UMEIOIIeHcs B mabopaTopuu. HaxoasT mo cnpaBoyHOM Tabiuile
MaccoBYIO A0J1t0 (%) KUCIOThI, COOTBETCTBYIOUIYIO 3TOM MIIOTHOCTH.

PaccunThiBatoT, Kakyr Maccy KOHIIEHTPUPOBAHHOIO pacTBOpa M BOJbI
HYKHO B3sITh Juisi mpurotosiienuss 250 mn 28 % pactBopa H,SOs4, mioTHOCTH
xotoporo 1,205 r/em’. Jlns pacyera 0ObEMOB UCXOMHBIX PACTBOPOB IMOJIL3YIOTCH
JIUArOHAJIbHYIO CXEMY, WIH «IIPaBUIIO KPECTay:

W1m1

W N
/N

Wzl’l’lz

rie W— maccoBas J0Js1 CEPHOM KHUCIIOThl B MPHUTOTOBJISIEMOM PAacTBOPE;
W,,W, — OGosee BbICOKasi ¥ HU3Kas MACCOBBIE JIOJIU UCXOJTHBIX PACTBOPOB (ISt
Boabl W,=0); m;, m, — Macchl UCXOAHBIX PACTBOPOB 0OJIE€ BHICOKOW M HU3KOU
MaccOBBIX jJoJiel. COOTHOIIIEHUS JISI UCXOHBIX pacTBOpoB: m; = W-W,m,= W -
W. IlepecunThiBalOT MOJy4YeHHBIE Macchl Ha 00BeM. PaccuumThiBarOT 0O0BEMBI
UCXOJIHBIX  PAacTBOPOB, HEOOXOAMMBIX s  mpurotoieHus 250  mi
AKKYMYJISITOPHOM KHUCHOTBl. OTMEpUTh BBIUYKUCIEHHBIE OOBEMBI, CIMBAIOT B
TEPMOCTOMKHI CTakaH U TMepeMemMBalOT (KUCJIOTY NPWIMBAIOT K Boje!).
[Tonp3ysach apeoMeTpoM, ONPEAENAIT IUIOTHOCTh HPUTOTOBIEHHOTO PacTBOPA,
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MaccoByto joito H,S04 (o cpaBouHOM TabnuIEe) U pacXoKIEHUE MPAKTHUYECKU
MOJIYYCHHOTO 3HAYCHHUS C 3aJaHHBIM.

BBIYHCIIAIOT MOJSAPHYIO KOHIIGHTPAIMI0O M MOJISIPHYIO KOHIIEHTPALHIO
HKBHUBAJICHTA MOJYYEHHOTO PacTBOPA.

OneiT 2. IlpurotoBneHue pacTBOPOB ONPENEIECHHOW MOJSPHOI
KOHIICHTPALIMU ¥ MOJISIPHOW KOHUEHTPALUU SKBUBAJIECHTA
Peaxmusvt u o6opyoosanue: pactBop cyinbdarta HaTpus (Na,SO.),

kpuctamuioruapat (Na,SO,210H,0), Becwl, apeomeTp, MepHas Koyba, BOPOHKA,
MEPHBIN LUIUH]IP.

Xoo pabomui:

IIpucomosnenue pacmeopa u3z meepooco euecmaa u 800bl

[MpuroraBnuBatror 50 wmn 0,1 M pactBopa cynbdara HaTpus u3
kpuctasmoruapata  Na,SO,10H,O.  PaccuuThiBalOT,  CKOJIBKO  I'pPaMMOB
kpuctaioruapara Na,SOs 10H,O Hy»HO B34Tb JJIsl IPUTOTOBJICHUSI YKA3aHHOTO
pacTBopa. B3BenmmBarOT Ha TEXHOXMMHUYECKHX BECaX BBIUMCICHHOE KOJUYECTBO
coyii ¢ TouHOCTRIO /10 0,01 T Ha yacoBoM cTekiie. B MepHyto kosi0y Ha 50 mut uepes
BOPOHKY MEPEHOCIT HABECKY COJIM, HEOOJBIIUM KOJMYECTBOM BOJIBI CMBIBAIOT C
4acoBOIr'0 CTEKJIa M BOPOHKHU BCIO coJib B koJIOy. [locTenenHo n00aBisitoT BOLY U
NEPEMEIINBAIOT JKUJIKOCTh J0 TOJHOTO PACTBOPEHUS COJU. 3aTEM JIOBOAST 00beM
pactBopa A0 METKU. [IpUrOTOBIIEHHBIM pacTBOp THIATEIBLHO NEPEMELINBAIOT,
MEPEIUBAIOT B CYXOW MLWJIMHAP, apeoMETPOM HU3MEPSIOT IUIOTHOCTh MU IO
CIIPaBOYHOM TaOMUIIE HAXOMAT MACCOBYIO JOJIIO COJHU. BBIUHUCISAIOT MOJSPHYIO
KOHIICHTPAIIUIO MMOJYYEHHOTO PacTBOpA.

3adanue. Y CTaHOBUTE PACXOKIECHUE KOHLIEHTPALMU MOJIYYEHHOTO pacTBOpa
C 3aJIaHHOM.

IIpucomosnenue pacmeopa u3 KOHYEHMPUPOBAHHO20 PACMEOPA U 800bl
[TpuroraBnuBatror 50 mu 0,1 H. pacTBopa CEpHON KHCIOTHI M3 PacTBOpPA,
uMeromierocst B naboparopun. OnpeaenstoT apeoMeTpoM ero TIOTHOCTh. HaxoasaT
no Tabnuue maccoByro goito H,SO4 B pacTBope. PaccunThiBaloT HaBecKy, a 3aTeM
o0BeM pacTtBopa, HeoOxoauMbId aiis npurotosienus 0,1 H. pacTBopa. OTMeEpsIOT
MEPHBIM LUJIUHAPOM PACCUMTAHHBI O0OBEM pacTBOpa KHCIOTHL. HanuBaioT B
MepHYI0 KO0y eMKocThio 50 MJI OKOJIO MOJOBHHBI O00bEMa BOJABI M BIMBAIOT
OTMEpPEHHbI 00BEM CEpPHON KHUCIOTHI uepe3 BOPOHKY. CMBIBAIOT KHUCIOTY C
BOPOHKHU BOJIOH, B30ANTBHIBAIOT PAaCTBOP, OXJIAXKAAIOT, JOBOAST BOJOW A0 METKHU U
XOPOLIO MEePEMEIINBAIOT.
3aoanue. 1lpoBepbTe MPaBUIBHOCTh MPUTOTOBJICHUS PACTBOPA aHATOTUYHO
onsITy 1.
Omnbit 3. MOHHBIE peakiiuy B paCTBOPAX 3JIEKTPOJIUTOB.
Peaxmuevr u o0b6opyoosanue: mMTATUB C TPOOMPKAMH, THUIETKA-
KanenpHuua, pactBopbl xjopuaa Hatpus (NaCl), xnopuaa sxeneza (III) FeCls,
cosistHOM KucnoTel (HCI), Hutpara cepedpa (AgNOs).
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Teopemuueckoe nosacHenue. B pacTBOpax 3JIEKTPOJIUTOB PEAKLIHUU
MPOUCXOJAT HE MEXIYy HX MOJEKyJaMHU, a MEXIy HOHAMU, HMX Ha3bIBAIOT
HOHHBIMU  peaknusiMu. MoHHbIe  peakuuu  OBIBAIOT:  OOpaTUMBIMHU U
HEOOpPaTUMBIMHU.

[IpumepoM oOpatuMoil peakuuu OyIeT peakius MEXIy HHUTPATOM
HATUPUS U XJIOPUJOM KaJIUSL:

NaNO; + KCI <> KNO; + NaCl

Na"+NO; + K" +CI' & K" +NO;+Na" +CI

B3aumoperictBue MexXay HOHAMU OTCYTCTBYET, T.K. CTEIEHb
JIUCCOLMALIMM BCEX SJIEKTPOJUTOB MNPUMEPHO OJIMHAKOBA. Takue peakuuu A0
KOHIIa HE UIYT.

HeoOpaTuMbIMU HMOHHBIMU  pEAKIUSIMH  HA3bIBAIOTCA  PEaKIIUH,
KOTOpPBIE UAYT C 00pa30BaHUEM MaJIOAUCCOIMMPOBAHHBIX COCIMHEHUN (Hampumep,
H,O, razoB win TpyAHOPACTBOPUMBIX BeIIeCTB). B HeEoOpaTUMBIX HOHHBIX
peakuMsX paBHOBECHE CMEIIAEeTCs B CTOPOHY OOpa3oBaHUS HauMeEHee
JTUCCOIMUPOBAHHBIX BEIECTB.

[Tpumepsl HEOOPATUMBIX HOHHBIX PEAKIUN:

1. Peaxmusi, uaymast ¢ oOpa3oBaHUEM TPYIHOPACTBOPHUMOIO BEIIECTBA:

CaCl, + Na,CO; = CaCOs| + 2NaCl

Ca ™ +2CI +2Na*+ CO;?=CaCOs| + 2Na" 2CT

[locme cokpamieHusT OJWHAKOBBIX HOHOB, B JIEBOM M IIPABOM YacTiIX
YpaBHEHHUS, OJIYYUM COKPAIIEHHOE HOHHOE YPABHEHUE:

Ca™+ CO;?=CaCOs)

2. Peakius, uayimias ¢ oOpa3oBaHUEM ra3000pa3HOro BEIIECTBA:

K,S + 2HCI = H,StT + 2KCI

2K'+S? +2H" +2CI' = H,St +2K" + 2CT°

CoxkpalnieHHO€ HOHHOE YpaBHEHHUE:

2H"+S? = H,St

3. Peaknusi, uaymas ¢ o0pa3oBaHUEM MaJIOAMCCOLIMUPOBAHHOTO BEIIECTRA!

Fe(OH); + 3HCI = FeCl; + 3H,0

Fe(OH); + 3H" + 3CI" = Fe "+ 3CI'+ 3H,O

FG(OH)3 + 3H+ = Fe+3+ 3H20

B uoHHBIX peakuuaX TPYAHOPACTBOPUMBIE COCIUHEHUS, Ta3bl U
MaJIOAUCCOIMMPOBAHHBIE COEAMHEHHUSI MUIIYTCSI BCErAa B MOJIEKYJISIPHOM BUJIE.

Xoo pabomer.B Tpu npoOupku HaIMBAIOT MO 2-3 Kaljd PacTBOPOB
NacCl, FeCl;, HCI B kaxayoo U3 HUX A00aBisA0T 10 1-2 Kamim pacTBopa HUTpaTa
cepedbpa AgNOs;. HabmronaroT obpasoBanue 0eaoro ocajaxa.

3aoanue. Hanumure Bce TPU peaKIMU B MOJIEKYJSIPHOM, a TaKkKe
MIOJTHOM MOHHOM M COKPAIIEHHOM HOHHOM BHJIE.

JlabopaTtopHoe 3ansaTue 4. BiusiHue pa3nuuHbiX (PakTOpoB HA CTENEHb THIPOJIN3a
cosiu. CMellleHre paBHOBECHUS THAPOIIHN3A.
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OmpiT 1. Peakums cpensl B pacTBOpax pa3auyHbIX COJEH.

Peaxmueswt u 060opyoosanue: pactBopsl xsopuaa ammonus (NH4CI), anerara
Hatpusa (CH3;COONa), xmopuaa Hatpus (NaCl), kapbonara Hatpus (Na,COs),
JaKkMyca, IpOOUPKH.

Teopemuueckoe noschuenue. I'naIpOIU30M Ha3bIBaeTCsd OOMEHHAs peaKilus
B3aMMOJICUCTBHUSI COJIMU C BOJAOW, MNPHUBOAAIIAS K CMEIICHUI0 pPaBHOBECHS
JMCCOIIMAIINY BOJIBI M, KaK MPaBUJIO, K U3MEHEHUIO KUCIIOTHOCTH CPE/IbI.

['unponu3y MOTyT MOJBEPraThCsl TOJBKO T€ COJIM, MOHBI KOTOPBIX CIIOCOOHBI
cs3piBaTh H' vt OH™ — HOHBI BOJIBI B MaJIOJUCCOIIMMPOBAHHBIC COCTUHEHN, T.C.
coir, 0Opa3oBaHHBIC CIAOBIMH KHCJIOTaMH W CJIaObIMH OCHOBaHHMsMHU. Coow,
o0pa30BaHHbBIC CHUJIBHBIMHU KHUCIOTAMH M CHJIBHBIMH OCHOBAaHHSIMH, THIIPOJIU3Y HE
MOJABEPraroTCs.

B pesynbrare rugponusa colieit 06pazyercs aub0 Kuciaota (KUcias colib) U
OCHOBaHHE, MO0 oOCHOBaHHME (OCHOBHAs coOjb) M Kkucjaora. CiaemoBaTelbHO,
MpoIECC THUAPOIU3A COJM MOXHO paccMaTpuBaTh Kak IIPoOIeCC, OOpaTHBIN
peakMM HEeWTpaau3anuu. Tak KakK peakiuu HeHTpain3aluud OOBIYHO HIYT JI0
KOHIIA (MPaKTHYEeCKH HEOOPaTHUMO), TO PABHOBECUE PEAKIIUU TUIPOIU3a CMEIIEHO
B CTOPOHY pearupyromux BemiecTB. KoHIeHTpalusi npoAyKTOB THAPOJIM3a COJH,
KaK MpaBwIIo, MaJa.

1. Tuoponuz coneii, 00pa308aHHBIX CUNbHBIM OCHOBAHUEM U CAAOOL
KUCOMOLL.

Hanpuwmep, auerar vatpust CH;COONa u H,O nuccoununpyroT Ha HOHBI:

B BogHOM pactBOpeE:!

CH3;COONa€H;COO™ +[Na”
H,OH" F=OH
Houer  CH;COO u  H'  cBaseiBatoTcs,  oOpasys  ciaOyro
MaJIOAMCCOLMMUPOBAHHYIO YKCYCHYIO KHUCJIOTY M BBI3bIBas CMEIIECHHE PABHOBECHUS
JIMCCOITMAIINY BOJIBI BIIPABO, B CTOPOHY yBeIuueHust KoHieHTpauu OH .,
VpaBHEHHE peaKIiy THAPOIIN3a alleTaTa HaTPHsI MOT'YT OBITh:

- MOJIEKYJIIPHOE:

CH;COONa +H,@€H;COOH + NaOH

- HOHHOE:

CH;COO +Na" + H/&=  CH;COOH + Na® +OH,
- KpaTKOEHOHHOE:

CH;COO+ H,&= CH;COOH +OH’,

Peaxyus cpeovl npu cudponuse conu, 00paz06aHHol CUTbHLIM OCHOBAHUEM U
caaboti kuciomou, — wenounas (pH>7).

1. Tuaponu3 coiseil, 00pa30BaHHBIX MHOTOOCHOBHBIMH  CJIA0OBIMHU
KHCJIOTaMH, MpoxoauT crymeHdaro. 2. Tak ¢ochar xamms Ks;PO, obpazoBan
CHJIbHBIM OCHOBAHHMEM W TPEXOCHOBHOW cnaboi kucioroi. 3. ['mmponusyercs B
TPH CTYIICHHU:

I ctynens:
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K;PO4+ H,&&SHPO,4 + KOH

K5PO, K+ P()437
= HPO427

H,.G— OH_=+=H"
PO437 + HzF HPO427 +OH7,

II ctynens:

K,HPO++ H0= KH,PO,+ KOH

KoHPG= 2K + HPO,

= H,PO4
H.6—= OH TH
H2P0427 + H,—= H,PO4 +OH7,
III crynens:
KH,PO,+ H &= H;P0O,+ KOH
KH,PO—= K"+ H>BO,
= H3PO4
H.G= OH—+H"

H,PO, + HzF) H;PO, +OH_,

Haunbonee mosHO rujposnn3 mpoTrekaer mo | cTynmeHu UM mpakTUUEeCKH He
IIPOTEKAET 110 BTOPOU U TPETHEU CTYIECHSM.

PaBHOBecHMEe peakuMM TUAPOIW3a CUJIBHO CMEIIEHO B CTOPOHY
pearupyroImx BeecTB, TO B paCTBOPE MPU OOBIYHBIX YCIOBUIX O0OHAPYKUBAIOTCS
JUIIb TPOAYKTHl THapoiuza mo [ crynmenu. Jlumb mnpu ycnoBusix, 0co0o
OJIarONpPUSATCTBYIOIIUX THAPOJIN3Y, MOXHO OOHapyXkuTh mnpoayktel II u III
CTYIICHEN TUAPOJIN3A.

2. Tuoponuz coneii, 006pazo8amnHvIX C1AOLIM OCHOBAHUEM U CUTILHOLL
KUCIOMOLL.

Hurpar ammonus NH4NOsaucconmupyer Ha worsl NO;- u NH.'. Honsr
NH.," csa3piBaroT noHsl OH™ BOIbI, BRI3BIBASI CMEINICHHE PABHOBECHUS AMCCOLIUAIIUH
BOJIbI B CTOPOHY YBEJIMYEeHUs KOHIIeHTparuu H" — noHOB B pacTBOpE.

NH.NO==—= NO; + NH,"
= NH,OH

H.O= H'| +OH
YpaBHeHHe ruapoJiisa B MOJIGKYHSIpHOﬁ (I)OpMC:
NH4NO3 + Hzﬁ‘H4OH + HNO3,

B nonno#t dopme:
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NH,+NO; + H,&= NH,OH +H" +NO;"
NH," + H,ONH,OH + H"

Peaxyus cpedvl npu eudpoausze conu, 00pazo08aHHol C1aObM OCHOBAHUEM U
cunbHou kucromotl, — kucaas ( pH<7).

Cynbdpar nuHka ZnSO, oOpa3oBaH CHJIBHOM KHCIOTOM U  ci1aObIM
JIBYXKUCJIIOTHBIM OCHOBAaHHEM. [MIPOIU3 ATOM COMM MOXKET MNpPOTEeKaTh Mo 2

CTYTICHSIM, XOTsI MPU OOBIYHBIX YCJIOBHUSIX MPAKTUYECKA OTPAHUUYMBACTCS JIMIIb [
CTYNEHBIO.

I ctynens:
2ZI’ISO4 + 2Hz@) (ZI’IOH)st4 + HzSO4
ZnSQ—= SO+ Zn*

=ZnOH"
H.G—= H + QH
Zn* +H,&8= ZnOH' + H'
II ctynens:

(ZHOH)st4 + 21‘@? 2ZH(OH)2 + H2S04

(ZnOH),S67= SO + 2 ZnOH"

= Zn(OH),
Hz@ T+ OH
ZnOH" + H,O <Zn(OH), + H',
Peaxuus cpenst kucnas (pH<7).
3. Tuoponuz coneii, 06pa308anHHBLIX CAAOLIM OCHOBAHUEM U CLAOOLU

kucromoti. 1lonoOGHBIE coJM Jierde JAPYruX MOJBEPrarTcs THUAPOIU3Y, TaK Kak
MOHBl ATHUX COJIE OJHOBPEMEHHO CBSI3bIBAIOTCS OOOMMHM HMOHAaMH BOJBI C
o0pa30BaHUEM JIBYX CJIA0BIX AJIEKTPOIUTOB.

Peaknus cpenpl B pacTBOpax TaKuX COJIEH 3aBUCUT OT OTHOCUTEIBHOU CHJIbI
KUCJIIOTBI W OCHOBaHMS, T.€. BOJHBIE pPACTBOPBI TAKUX COJIE MOTYT HMETh
HEUTpaJIbHYI0, KHUCIYIO, WIH HIEJIOYHYI0 PEAaKIHI0 B 3aBUCHUMOCTH OT KOHCTAHT
JVICCOIMAIINH 00PA3yIOMINXCS KUCIOT U OCHOBAHHM.

Comp CH3;COONH,4 o6pa3oBana cinabeim ocHoBanmemM NH.OH wu cnmaboi
xucnoroii CH;COOH omunaxoBoii cunbl. (K NH,OH =1.8-107; K. CH;COOH
=1.8-10).

Peakius ruiponusa B MOJEKYISIpHOU (hopme:
CH3;COONH, +H:6= NH,OH + CH;COOH

B MOHHO-MOJIEKYJISIPHOH opMme:
NH," + CH;COO™ + H&= NH4OH + CH;COOH.
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[TockonbKy KOHIIGHTpAIlMs aleTaT-MOHOB M MOHOB aMMOHHUSI B PacTBOpE
OJIMHAKOBA, @ KOHCTAHTHI AUCCOIMAIINNA KUCIOTH U OCHOBAHHUS PaBHBI, TO PEAKIIHS
cpenbl Oyaet HetpansHoil (pH=7).

B pesynbrare peakuuu rugponusa nuanuaa ammoHuss NHiCN (K. HCN
=7.2:10""; K. NH,OH =1.8-10")

NH4CN +HOXH,OH + HCN
cpena Oyner cinadomenounoi (pH>7).

Xoo pabomul. bepyT nsath mpobupok. B mepByio npoOupKy HalIuBarOT

1 mn pactBopa xsopuaa ammonusi NH4Cl, Bo BTOpyto — 1 mi pacTBopa aierara
Hatpusi CH3COONa, B tpersto — 1 miu pactBopa xmopuaa Hatpus NaCl, B
yeTBepTyro — 1 Mi1 pacTBopa kapOoHara Hatpus Na,COs, B ATyt — 1 MJT BOABL.

3areM B KaxJyr NpoOUpKy A00aBisi0oT 1 — 2 Kamiu pacTBopa JakMmyca.
OtMmeyaroT OKpacKy pacTBOpoB B mpoOupkax. OmpezaensioT 3HaueHue pH
pacTBOpa, MoJIb3ysACh JaHHBIMU TaOIHIIBI.

Tabnuna 4. Okpacka YHHUBEpPCAJIBHOIO MHJMKATOpa B 3aBUCUMOCTU OT
3HayeHus pH pactBopa

pH Okpacka UHIUKATOpa
2 po30Bas

3 KpPaCHO-OpaHKeBast

4 OpaHKeBas

5 YKEIITO-OpaHKeBas

6 KeTast

7 JKEJITO-3€JICHAs

8 3esieHas

9 CHUHE-3€eJIeHas

10 dbuoneronas

[Io U3MEHEHUIO OKpACKHU JaKMyca JI€Jal0T BBIBOJ O PEAKIUU CPEIbl B
pacTBope Kaxaou conu. [loydeHHbIe pe3ynbTaThl BHOCST B TAOIUILY.
Tabnuma 5. I3MeHeHne OKpacKu JIaKMyca.

No dopmyn Oxkpacka Peakuus PH
npoOupKU a coJu JaKMyca Cpelibl pacTBopa
pH<7
pH=7
pH>7

3aoanusn. 1. Cpenaiite BbiBOAbL. 2. CocTaBbT€ YpaBHEHMS peEaKIMM
TUJIPOJIN3a B MOJIEKYJIIPHOM U MOHHOH (opMmax.
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OmnbiT 2. BnusiHre KOHIIEHTPALMK PACTBOPA HA CTENIEHb THAPOIN3a COJIH.

Peaxmuswt u obopyoosanue: pactBOopbl cyibdata nmHKa (ZnSO.),
ruapokcuaa kanus (KOH), mpobupku.

Teopemuueckoe nosicnenue. KOAMYECTBEHHO MNPOILECC TUAPOIN3A MOMKHO
XapaKTepu30BaTh CTeneHbIo ruaponusa h (%).

h (%) = 4ucio rUAPOIN30BAHHBIX MOJICKYJI COIU - 100
o0111ee YMCI0 paCTBOPEHHBIX MOJIEKYJI COJIH

CreneHb ruApoOIU3a 3aBUCUT OT XUMHUECKOIN MPHUPOABI 00pasyrouieiics mpu
TUIPOJIN3€E KUCTIOTHI (OCHOBAHHUA) ITPU MPOUYHNX PABHBIX YCIOBHSIX.

Hanpumep, ogHOMOISIpHBIE PACTBOPHI alleTaTa HATPUS U IMAHUAA HATPUS
npu 22°C rupoau30BaHbl COOTBETCTBEHHO CIEAYIOIIUM 00pa3oM:

CH;COONa ~ na 0,003% (K. CH;COOH =1.8-10)

NaCN ~ na 5% (K HCN =7.9:107'7)

OcCHOBHbIE (PaKTOpBI, BIUSIOIIME HAa CTENEHb TUAPOJU3a COJIA: MPHUPOAA
COJIM, €€ KOHLIEHTpaLusl, TeMIIepaTypa, J100aBICHUE KUCIOTHI, IEI0YN WU IPYTUX
COJIEH.

BinsiHME mpupoibl COMM Ha CTENEHb €€ TMAPOJIN3a ONPENEseTCs TEM, YTO
gyem Oojee cinaObIM AJIEKTPOIUTOM (OCHOBAHMEM WIIM KHCIIOTOM) 0Opa3oBaHa
JaHHAs COJIb, TEM B OOJIBLICH CTENEHU OHA MOJIBEP)KEHA THIPOIIU3Y.

[To Mepe ymMeHbIIEHUSI KOHUEHTPAIMU COJU €€ TMAPOJIU3 YCUIMBAETCS, TaK
KaK THUIPOJIHM3 COJIM JIMMUTUPOBAH HUUYTOXHBIM KosmdecTBoM H™ u OH -1oHOB,
oOpa3yroluxcs Mpu JUccolManui BoAbl. Uem 0oJiblie HOHOB BOJBI MPUXOJUTCS
Ha JI0JII0 KNOHOB COJIU, TEM MOJHEE UAET TUAPOIIH3.

Xoo pabomei. HanupatoT B npoOupky 1-2 mMi pactBopa cyibdaTa IIMHKA
(ZnS0O4), no6aByAIOT N0 KaruisiM pactBop ruapokcuaa kamust (KOH) no nosBienus
ocaJKa, a 3aTeM JI0 ero pactBopeHus. K noiayuyeHHOMY pacTBOpY 100aBIsIOT BOLY
710 MOSIBJICHUS OCaJIKa.

3aoanus. 1. Cpenaiite BbIBOAbIl. 2. CocTaBbTe YypaBHEHUS peaKIui
THIPOJIN3a B MOJIEKYJISIPHOM U MOHHOM (popmax.

OmnpiT 3. BausiHue Temneparypsl Ha CTENEHb THAPOJIA3a COIU

Peaxmusvr u o6opyoosanue: pactopsl arerata Hatpus (CH;COONa) u
(deHondTranenHa, npoOUPKU, CIUPTOBKA, A€PKATENb sl IPOOUPOK.

Teopemuueckoe noscHeHue.

BnusHue TemmepaTypbl Ha CTENEHb THAPOJIHM3a TakkKe OOBICHIETCS
npuHiunoM Jle-llarense. I'naponus nmpoTekaer ¢ MOrIoLEeHueM TeIuia U, Kak sl
KaXXJOM HK30TEPMUYECKON pEeaKIM, C MOBBIIICHUEM TEMIEpaTypbl paBHOBECHE
peaKkiuu TUAPOJW3a CIABUTAETCA BIIPABO, T. €. C IMOBBILIEHUEM TEMIIEPATYPhI
CTEIEHb T'UIPOJIN3a BO3PACTAET.

Jlns coneil, oOpa3oBaHHBIX KaTMOHOM CHJIBHOTO OCHOBaHHS U aHHMOHOM
cmaboit (KUCIOTHI, CTENeHb ruApoin3a HeBenuka. Tak, B 0,1 H. pacTBope aimerara
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Harpusi CH3COONa crenens rugposnmsa npu 25°C okono 0,01%, a gns 0,1 H.
pactBopa uuanuga Harpust NaCN 1,5%.

Xoo pabomwr. HanuBaroT B mpoOupky 1-2 mi pacTBopa arerata HaTpHs
CH3;COONa u npubasnsoTr 1-2 kamm ¢genondranenna. HarpeBatoT pactBop B
npoOupke U HabJI01al0T U3MEHEHHE OKPACKU MHIUKATOPA.

3aoanue. CnenaiiTe BHIBOJ O BIMSHUM TEMIIEPATYphl HA CTENEHb TUIPOIN3a
coJIEN U alTe OOBICHEHHE.

OmnpiT 4. CMeleHre paBHOBECUS TUIPOJIN3a

Peaxmusvr u ob6opyoosanue: pactBopsl xmopuma sxeneza (III) (FeCls),
kapOonara Hatpus (Na,COs), mpoOupkwu.

Teopemuueckoe noscHenue. BnusHue [100aBlIeHUSI B PacTBOpP COJIH
KHUCIIOTBI, OCHOBAHHSI WJIU JIPYTON COJTM MOXKHO OIPEACIUTh UCXO U3 TIPUHIIUIA
Jle-lllatenbe. B TOoM cnydae, korjma mo0aBiisieMble AJIEKTPOJIMTHI CBSI3BIBAIOT
MPOTYKThI THAPOJIM3A COJIH, THAPOJIM3 COIM yCHIHBaeTcs. Eciu ke mo0aBiseMblit
AJICKTPOJIUT YBEINYUBACT KOHIICHTPAIUIO MPOJYKTOB THAPOJIM3a WA CBS3BIBACT
UCXOJIHBIE BEILIECTBA, TO TUPOIU3 COIH YMEHBIIAETCSI.

Hampumep:

CH;COONa +Hs8TH;COOH + NaOH

CH;COO + H,G€H;COOH +OH"

[TpubaBnenue kK >TOMy pacTBopy Iienouu, T.e. noHoB OH', mnm apyroi
cojii, O00pa30BaHHOM CJIa0OM KHUCIOTOW U CHIBHBIM OCHOBAaHUEM CMEIIAeT
paBHOBECHE THJPOJIM3a B CTOPOHY pearupyrouux BeEIIeCTB, a J00aBiIeHUE
KHCJIOTHI, T.€. HOHOB H', mim comu, 00pa3oBaHHOM CHUIBHON KHUCIOTOW M CIIaOBIM
OCHOBaHHEM CMEINIAET PaBHOBECHUE THIPOJIN3a B CTOPOHY MPOTYKTOB PEAKIIUU.

PaccmoTpum npumep B3aMMOJICHCTBHSI PAaCTBOPOB JIBYX COJICH, B3aUMHO
YCUJIMBAIOIINX TUAPOJIHU3 APYT Ipyra.

B pactBopax kapOonata Hatpust Na,COs u cynbdara amomunust Al (SO4)s,
B3SIThIX IOPO3Hb, YCTAHABJINBAIOTCS PABHOBECHSI:

CO;* + H,G= HCO; + OH"
Al + H,G= AIOH*+H'
U TUAPOJIU3 3THX COJIEH OIPaHUYMBAETCS MPAKTUYECKH MEPBOM CTYNEHBIO.
Ecnu cmemiate pactBopsl 3TuX coiieit, To nonsl H™ u OH™ yxomsat u3 chepsr
peakluMu B BHUAE MaJIOAMCCOLMMPYIOLIEH BOABI, YTO CMEUIaeT 00a paBHOBECHS
BIIPABO W AaKTUBU3HMPYET MOCIEAYIOUIME CTYNEHH THIPOJIM3a, YTO MPUBOAMUT K
obpazoBanuto ocaaka AI(OH); u raza CO,.

A12(SO4)3+ 3N32CO3 + 3H20 — 2A1(OH)3l + 3C02T + 3Nast4

2AP* +3COs> + 3H,0 — 2A1(0H)s| + 3CO,1.
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Xoo pabomel. HanmupatoT B nmpoOupKy 2—3 Kamid pacTBOpa XJIOpUJA Kele3a
(IIT) FeCls, a 3arem mpubaBisitoT 1O KarisiM pacTBop kapOoHaTta Hatpust Na,COs
710 TIOSIBJICHUS OCaJIKa 1 BBIICTICHHS Tra3a.
3aoanus. 1. Cnenaiite BbiBOA. 2. COCTaBbTE YPABHEHUSI PEAKIIHIA.

JlabopatopHoe 3anstre 5. CrnocoObl MOJy4YeHHE M XMMHYECKHUE CBOMCTBA
MpeeIbHBIX U HEMPEICIbHBIX YTIIEBOIOPOIOB.

PeakTuBbl 1 00OpyAOBaHME: HATPOHHASI M3BECTh, allETaT HATPUS, IE€KCaH,
KepocuH, napagus, okcua meau (1), 6e3Bonnsblil cynasdpar meau (II), uzBectkoBas
BOJA, PAacTBOp ME€pMaHraHara Kanus, OpoMHas BojJa, MPOOUPKH, Ta300TBOJHAsS

TpyOKa, mpombiBasIKa, (aphopoBbie  YaIlKW, KpUCTALIM3ATOp, JIyYWHA,
OTHC3alIIMTHAA IIPOKIIaJdKa, CTAKaH, IITATUB, MUJIIMHAP, TOPCIIKA.
Xop, pabotbli:
Ne n naspanne | Texnuka y Vpabherns | Habmozenus,
OIIBITA 0e30I1aCHOCTH JericTaus peaxiuii BBIBOJIBI
1. ITomyuenue Cobmoath 1. TmarensHO CH; —»oro....,
MeTaHa npaBuia paboThl ¢ | epeMeriaeM CH;COONa | xoTopblii rOpuT
TOPIOYUMHU HATPOHHYIO +NaOH — | mnamenewm ...
razamu " U3BECTH C 11BETA.
HarpeBaTeIbHBIMU | alleTaTOM HATpUs
npubopamu. He U TIOMECTHM B
JIOTTyCKaTh pOOUPKY.
MOTaIaHus 3akpoem
HaTPOHHOU npoOUpPKY
M3BECTU Ha KOXY. | MPOOKOii ¢
ra300TBOJIHON
TpyOKoil. Harpeem
CMECh.
2. Ilomoxxem
METaH.
2. T'openue Cobmronars 1. 3anmomHUM CH4npencraBnsier
MeTaHa 1 npasuia padotel ¢ | MetaHoM muauHAp. | CHy + O, — | coboit ... ra3, ... B
U3YyYEeHHE ero TOPIOYHMHU 2. [MomoxoxeM Boze. OH ...
buzHIecKux ra3amu " METaH. BO3/yXa.
CBOIICTB HarpeBaTebHBIMU
npubopamu. He
JloTLyCcKath Bresona: CHy - ...
TIOTIaTAHUS
HaTPOHHOU ras.
M3BECTH Ha KOXKY.
3. I'openue Co0nronath 1. ITonoxxem 1. CpaBHute
KUIKAX npaBuiia paboThI ¢ | HEOOBITHE CeHis + O CKOPOCTh
AJIKaHOB. roproYnmMu KOJIM4YCCTBA — 3aropaHus rekcaHa
KHUJIKOCTSIMHU. TeKcaHa u U KepOCHHa.
PaGorats ¢ KEpOCHHA.
HeOOJIBILIUMHA 2. Kepoan TOpHUT C
KOJIMYECTBAMU BBIJICTICHHUEM ...
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JKUJIKUX
yIJIEBOJOPOIOB
(ue Gomee 2 mi).

BriBoa: ankaHBI ¢
HeOOJIBIION Mr
3aroparorcs ...,
YyeM aJIKaHbI C
OoubIIoi Mr.

4. T'openue CobmoaTh 1. Harpeem Kurstuit
TBEPABIX npaBuiia paboThl ¢ | mapadux 10 napaduH,
YIJIICBOAOPOAO0B. | TOPIOYUMHU KUIICHUS. CMENUINBasICh C
Bemecteamu. He | 2. BeumuBaem BO3JIYXOM, ....
HAKJIOHATHCA HA/l | KUIALIMA napaduH
KUIIALIUIM U3 IpOOUPKHU B
napaguHoM. He KpPUCTAJUIU3ATOP,
JIOTyCKaTh HaTOJHEHHBIN
ronajaHue BOJIOM.
napadyHa Ha
OJICKTY, KOKY.
5. CoOironarb 1. O0mum 1. CuO
YcTaHoBieHHe | TpaBWIia pabOTHI C | METOIOM 1. CisHss + BOCCTaHAaBJIMBAETCS
KauyeCTBEHHOTO | HArpeBaTENIbHBIMU | ONpeAeTICHUS CuO — 10 Cu i 10
cocTaBa npubopamu. yriepoja u Cu,0, uMeroImx
MpEeACIIbHBIX BOJIOpPOJIa B 2.Ca(OH), + | IBeT.
YIJIEBOJOPOJOB OpraHUYECKUX CO,—
COETMHEHUSIX
SIBJISIETCS 3. CuSO, +
OKHCIICHIE SHLO —> 2. U3BecTkoBast
BEIIECTB OKCHIOM BOJA ... OT ....
JIBYXBaTEHTHOI O6pazoBanue CO,
menu. [Ipu aTom AOKa3bIBACT
YIIepO HAJINYHE ...
OKHCIISIETCS 10
YTJIIEKUCIIOrO Tasa,
a BOAopoa A0 3. Ilox nericTBHEM
BOJIBI. BOABI ... CuSO4
2. Yraekucnslii ra3 [EPEXOIHT B ...
OGHapy KHBAIOT KpUCTAJIOTHAPAT -
TpH HIOMOIIH MEJHBIN KyIIOpoC
U3BECTKOBOI CuSO.-5H,O.
BOJIBI.
3. Boxy ITosiBieHnEe BOBI
OGHAPYKHBAIOT JTIOKa3bIBAET
6e3BONHBIM HaJIMYHe. ..
cynb(haToM MeIu
(ID).
6. OtHomenne | CobmronaTh 1. [Iponyctum 1. U3mensitoT in
MeTaHa K npaBuiia paboTHI C | METaH uepe3 CBOIO OKpacKy
pacTBopy rOprOYUMHU pactBop pactBop KMnO,
NepMaHraHata | ra3amu nepMaHTraHaTa uBr,?
KaJus U HarpeBaTeIbHBIMH | KaJIHsl.
OpOMHO# BoJie. | MpUOOpaMH. 2. [Iponnyctum
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MeTaH 4yepe3

OpPOMHYVIO BOAY.
POMHY Ay BriBoa: CH4 cToex

Obuwuii 6v1600:

OmnpiT 7. CBOMCTBA AJIKEHOB

B3auMmogeiicTBue rekcena ¢ OpoMHOUM BOJOW M pacTBOPOM IEpMaHTaHaTa
Kaius. B ogHy w3 mpoOupok Haneite mpumMepHo 1-2 mi BOAHOrO pacTBOpa
MepMaHTaHaTa Kaiws, B JPYTYyI0 MPOOMPKY — TaKOE K€ KOJIUYECTBO OpPOMHOM
BOJIBI.

B xaxnyio w3 npoOupok nob6aBeTe 1o 1-2 Ma rekceHa. Bcerpsixaute
npoOupku. JlaiiTe KUAKOCTAM OTCTOATHCS. 3aMUIIUTE HAOIIOJaeMble SBJICHUS U
BBIBO/IBI.

Omnpit 8. [TonydeHue 3TUICHA M KAYECTBEHHBIC PEAKIIMK HA IBOWHYIO CBS3b.

[IpuroroBpTe MNPOOMPKM WM CTAKaHYUKK C OpOMHON BOJOW U
MOJIKMCJIICHHBIM pPAacTBOPOM IepMaHTraHaTa Kaius (K pacTBOpy IepMaHraHara
Kanus J100aBbTE€ HEMHOIO pacTtBopa cepHoil kuciotTel). Cobepure mpubdop,
cocrosnui U3 Koiowl Biopiia ¢ mpoOkoii u ra300TBOIHON TpyOKoi. B mpoOupky
i kosOy Bropira nvanerite 10 mut stanona u 10 Mt cepHoit kucnotsl. B mpooupky
7100aBbTE€ CTEKJISHHBIC KAMWUIAPHl WKW OuTHIM (dapdop a1 PaBHOMEPHOTO
kuneHns. CMech OCTOPOKHO HarpeiTe Ha IUIAMEHH CIUPTOBKUA 10 KHUIICHHUS.
lMazooTBOAHYIO TpYOKYy mpubOpa MOCIeN0BATEIbHO OMYCTUTE B CTaKaHYMKHU WIIU
MpOOUPKHU C PACTBOPOM NEpPMAHraHaTa Kajausi U ¢ OpOMHOW BOAOW M MPOMyCKaiTe
ATUJICH Yepe3 KKl PACTBOP 10 M3MECHCHUS OKPACKH.

OnbiT 9. UM3yueHue nOeWCTBUS KOHUEHTPUPOBAHHBIX CEPHOM M a30THOM
KHCJIOT Ha JTUJICHOBBIE YIJIEBOJAOPOAbL. 1 M B NpOOMPKY HAJIMBAIOT— AJIKEH.
[TapamiensHO TPOBOAST OMNBITHI  CPAaBHEHUS: J00aBIAIOT 1o 4  Karw
KOHIIEHTPUPOBAHHON KHUCJIOTHI (CEPHOW WJIM a30THOM) B KaXAyl0 MPOOUPKY.
Cmech BCTpsXuBalOT B TeyeHue 1—2 MuH. O NpOTEKaHUM peaKUUu CYIAT IO
CICAYIOIIMM TPU- 3HAKaM: pa3orpeBaHUE CMECH, HCYE3HOBEHUE  CIIOs
YIJIEBOJAOPOAA, MW3MEHEHUME OKpacku. Bompocsl wu  3aganus. Hanumwre
COOTBETCTBYIOILIME YpaBHEHUS peakuuid. OTMEThTE CKOPOCTh MPOTEKAHUS PEAKIINH
AJIKEHA C KOHIEHTPUPOBAHHOM CEPHOMN KHUCIIOTOM.

Omneir 10. M3yyenue nedictBus OpoMa Ha KHMJIKME ajKaHbl M ajKeHbl. B
CyXyl0 MpoOMpKy HanmuBaroT | Mi1 ankaHa W A00aBisAOT 1-2 Karmuid pacTBOpa
Opoma B yeThlpexxiyiopuctoM yriepozae. Coaep:kxumMoe NpoOUpPKU BCTPSXMBAIOT B
TeyeHne | muH. Eciam M3MEHEHHMII HE IPOMCXOJUT, OCTOPOKHO HArpeBAIOT
OpOOMPKY /10 MCUE3HOBEHHUS OKpPAaCKHU (OMBIT MPOBOJAT B BBITSKHOM HIKagy!).
[locnme »3TOro K OTBEPCTHIO MPOOUPKH TMOAHOCAT CTEKJISHHYI THaJOuKy,
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CMOYEHHYK) KOHIECHTPHUPOBAHHBIM PACTBOPOM aAMMMAKA, WJIM BIIAXKHYIO CHHIOHO
JTAKMYCOBYIO OyMaXKy. AHAJIOTMYHO MPOBOISAT OMBIT C KUJIKUM aJTKEHOM.

3amaHus.

1. N300pa3ute oOpazoBanue ¢ (curma)-csizeit (C—C u C—H) B mosekyine
sraHa. 3. Hamwucate  cTpykTypHble  (QOpPMYJBI  YIIEBOAOPOJOB:  a)
2,5-mumerwmiirekcad; 0) 3-MeTtun-3-3TwineHTaH; B) 2,2,3,3-TeTpaMeTHINCeHTaH; T)
2-MeTuI-3-U30NpONUITEeKCaH.

2. Hamucath cTpyKTypHBIE (OPMYITBI H30MEPHBIX YIIIe- BOJIOPOIOB COCTaBa
C8 H18, umeromux B riaBHOM uenu 6 yriie- poAaHsIX aromMoB. Ha3aTe ux 1o
MEXIYHAapOJIHOM HOMEHKJIATy- pe. YKa3aTb B M30MEpPAX NMEPBUYHBIC, BTOPUUHBIE,
TPETUYHBIE U YETBEPTUYHBIE ATOMBI YIJIEPO/A.

3. Kakue yrneBoAoponbl MNOJYyYAIOTCS NPU JNEUCTBUM METAIIMYECKOTO
HaTpUsl Ha CMeCh: a) OPOMHCTOrO0 MeTWia U OpOMHCTOro 3Tuia; 0) HOJUCTOro
MPOMNUIIA U HOJIMCTOTO METUIA: B) HOJUCTOrO 3TUJIA U HOIUCTOTO TPETOYTHIIA.

4. V3 KakuX rajloreHOIpOU3BOAHBIX MOKHO TMOJYYUTh MO peakiuu Bropua:
a) OyraH; 0) 2-MeTUIIpoIaH; B) 2-MeTUIOyTaH.

5. Hamucate cxemy peakuud TpOKaJIMBaHUS  CIEIYIOLMIEH  CONu
oprannueckoit kucinotel: CH; | CH; — CH, — CH — COONa c TBepasim
TMIPOKCUIOM HaTpus. Ha3BaTe MoJy4eHHOE COETMHEHME.

6. Kakue rajioreHonmpou3BOIHbIE MOTYT OBITh TIOJYYEHBI 3aMEIICHUEM JIBYX
aTOMOB BOJOpOJa Ha XJop B yraeBoaopoae 2-metwnOyrtan? HaszBaTh
oOpasyromuecs CoeaMHEHUSI.

7. Hanncarb cxemy peakuuu HUTpoBaHus (o KoHoBanoBy) yrieBojgopoaa
3-3TUIINIEHTAaHA.

8. Hamucatp cxeMy peakuuMyd TMOJXY4YEHHUS VYIIEBOAOPOAa JIEWCTBHEM
cnuproBoro pactBopa menoun (KOH) na 2-6pom-2-merwinentaH. HaszpaTh
NOJIy4YeHHOE COEIMHEHHE.

9. Kakumu crioco6amMu MOKHO MOJTYy4YUTh OyTeH-17

10. Kakue yriaeBogopoJbl TMOJydYalOTCs TPU JIETHAPUPOBAHUU: a)
2-metunbytana; 0) Oyrana; B) 2,2-TUMETUIITNICHTaHA.

11. Hanucath cxeMy peakiuu ocToposkHoro okucieHuss KMnO, (peaxius
Barnepa) crnemyromux yrieBojopoaoB: a) Oyten-1; 0) 2-mertunOyreH-2; B)
MEHTEH-2.

12. Hanucate cxeMy peakuud TUJpaTalldd  YIJIEBOAOPOIOB:  a)
2-MeTunreKcen-1; 6) OyreHn-2; B) 3-METUITIEHTEH-2.

13. Hamwmcarp cxemy peakuun npucoeauHenuss HCl k cienyronmum
yriieBojopoaam: a) 2-mMetusioyteH-1; 0) 2-metwinOyreH-2. B kakoil u3 3THX
peaKkIuil He UMEET 3HaYeHHE NMpaBuiIo MapKoBHUKOBA?

14. Hamucath cxembl CIEAyIOIIMX MpeBpalieHuil: a) 3-MetuineHTeH —l
+HBr? +KOH (cnupt.)? KMnOy4 ? 6) 2-metunoytan -H2 (Pt)? +Br, ? +Zn? B)
3-xnop-2-metunnentan +KOH (coupt.)? +HBr? r) 2-metunnenten-2 +C12 ?
+Mg? KMnO4 ?
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15. OOBACHUTH 3JIEKTPOHHOE CTPOEHUE G (CUTrMa)-CBsi3eil U 7 (IK)-CBSA3U B
MOJIEKYJIE TIPOIIEHA.

OmnpiT 11. [MomydeHue aneTwiieHa W KauyeCTBEHHBIE PEAKIMU Ha TPOMHYIO
CBSI3b.

B kxonby ¢ 6okoBbIM 0TBOIOM (KOJIOy Bropiia) mosjoxxkure Kycouek kapOuaa
Kanplus, HajedTe 15-20 mu BOAbl M 3akpoTe KoJOy npoOkoit. ['a300TBOMHYIO
TpyOKy mpubopa MOCIeN0BaTEIbHO OMYCKAaWTe B CTaKaHYMKH WM MPOOUPKHU C
pPacTBOPOM MEepMaHraHaTa Kaiusi U ¢ OpoMHOI BoaoH (1o 3-5 Mi1) U mpoAoKaiTe
MIPOITYCKATh aIleTHJICH Yepe3 pacTBOPHI 10 M3MEHEHHs oKpacku. Kakoe n3smeHnenue
OKpacKH HaONIofaeTcs B KaXIoW MpoOupke? 3amuIinTe ypaBHEHHE DPEaKIHH
MOJy4YeHHUs] aleTWIeHa ©3 KapOuaa Kaublig ¢ ypaBHEHHE PEaKIUH
B3aMMO/ICHCTBUS alleTUJIeHa ¢ OPOMHOM BOJIOM.

OnbiT 12. B3aumoneicTBue aneTujieHa ¢ aMMHUAYHBIM PACTBOPOM OKCHJIIA
cepedpa.

B  mpoOupky Haseite HeOoJblIOe KOJWYECTBO (OKOJO S5 M)
CBEXKEMPUTOTOBJICHHOI0 aMMMAYyHOTO pacTBOpa OKcuaa cepebpa. B mpobupky
NPOITyCKalTe aleTuseH U HaOIo1aiiTe TPOUCXOSIINE C PACTBOPOM U3MEHEHHS.

Uro BbI HAOMIOMANM TPU TPOMYCKAHWU AaleTWICHA Yepe3 aMMHUAYHBIN
pacTBOp okcuja cepebpa? Hamuiure ypaBHEHHE MPOTEKAIOIEH PEaKIIUU.

3aiaHus.

1. Yka3arp Tun rubpuausanu opoOUTalIel B alleTHIIEHOBBIX YIJIEBOJOPOAAX.
Uem 00pa3oBaHbl G (CUTMa)-CBSA3U U CKOJIb- KO UX B MPOMUHE?

2. Kakas peakuusi J€XKHUT B OCHOBE MPOMBILIIEHHOTO CIOCO0a MOIyYeHUs
aneruiieHa?

3. Hanucate ypaBHeHue peakuuu Mexnay 1,1-agubpom- 3-metunOyTaHoM u
M30BITKOM CIIUPTOBOTO pacTBopa 1ienoyn. Ha3zpath noimyyeHHOE COeTUHEHUE.

4. Kakoil alneTWICHOBBIH YIJIEBOJOPOA MOXKET OBbITh MONydeHHe u3 3,
3-numeTnianeHTeHa-1?

5. Tlonyuuts mM00BIM cIOCOOOM 3-METWINEHTHH-1 M HamucaThb AJis HEro
ypaBHEHUsl peakmnwii: a) ¢ BojmoMl (B ycioBusix peakiuu Kyuepoma), 0) c
aMMUa4YHbIM paCTBOPOM OKcHJA Ag.

6. Hanncate xumudeckue peakiuu npornuna: a) ¢ HBr; 6) ¢ Na. Ha3zBate
MOJIyYEHHBIE COEAMHEHUS.

7. VYka3aTh, KakKUMH pEAKUHMSIMU MOXKHO OTJIMYMUTH JPYr OT JApyra TpHU
YIJIEBOOPO/A: IPOIIaH, MpoIeH-1, nponuH-1. Ha- nucars cxemel peakuui.

8. Hanucatp ypaBHeHUE peakiuil TuipaTaliu s STUHA 1 OyTuHa-1.

9. [TonyuuTsb U30IPONUIIALETUIICH u3
COOTBETCTBYIOIIE-TOAUTAION€HONPOU3BOAHOr0. HammucaTe 11t HEro ypaBHEHHE
peakiuu ¢ u30bITKOM OpOMHUCTOTO Boaopoia. HazBaTh mojmydyeHHOE COeIMHEHHUE.

10. Yka3aTh, Kakol KaueCTBEHHOW peakIMel MOKHO OTIWYUTH OyTHUH-1 OT
OyTuHa-2.
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JlabopatopHoe 3aHsTHE 6. XUMHUYECKHE CBOMICTBA KHCIOPOJIOCOEPKAIINX
(ciupTOB, abIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT) COCTUHEHUII.

PeaktuBel M MmaTepuanbl: KapOwma Kambmnus; 25%-HBIA pacTBOpP CEpHOMU
KHCJIOTBI; KOHLICHTPUPOBAHHAS COJIIHASI KUCJIOTA; KOHLIEHTPUPOBAHHBIM pacTBOP
ammuaka; 10%-HpI1 pacTBOp THApPOKCcHAA HATpus; 1%-HBIMCIMPTOBBIA PacTBOP
dbenondraneuna; 1%-uwiii pactBop cyibdara meau (II); 0,2 v pacTBOp HuUTpaTa
cepeOpa; HaChIILIEHHBIN pacTBOp ruapocynbpurta HaTpus; okcun prytu (I1); 40%-
HbII BOAHBIA pacTBOp (dopmanbleruaa; OeH3ambAerusl; (yKCUHCEPHUCTAs
KUCIIOTA; alleTOH; AUATUIIKETOH; IUKJIOTeKCaHOH; 00€3BOKEHHBIN alleTar HaTpus;
COJITHOKUCIBIN 2,4-nuHutpodenunruapasut; 1%-Helil pacTBop Hojxa B MOIUCTOM
KaJluu,  yKCyCHas,  MypaBbMHasi,  O€H30iiHas,  IaBeieBas  KHUCIOTHI,
KOHILICHTPUPOBAHHBIE W 2 H PAcTBOPbl COJIIHOM M CEpHOW KHUCIOT; 1%-Hble
pactBopbl cynbdata meau (II), xmopuma kampnus, amerara (HUTpaTa) CBUHIIA,
xyopuna xxenesa (I1I), mepmanranara kamus; kapOoHAT HATPHs; OE3BOTHBIN areTaT
HaTpus; GopMUAT HATPUS, HACBHIIMICHHBIN PACTBOP XJIOpHIA HATPHUS, 2 H BOJHBIM
pactBop U 15%-HbI CHOUPTOBOW PAcTBOP TUAPOKCHJA HATPHS; HACBIILICHHBIN
pacTBOp TUJPOKCUJIA Kalblus (Ui Oapusi); STUIOBBIA U W30aAMUJIOBBIM CIHUPTHI;
TBEPABIA JKHUP; PACTUTEIIBHOE MAacjo; pPacTBOPbl HMHAMKATOPOB: JIAKMYC,
METUJIOBBIA OpaHXeBbIM, (peHon(pTarenH; YKCYCHbIH M (TajeBblil aHTUAPUIIBI;
pe3opiiuH; ¢peHo; OpoMHas BoAa; MarHui (CTpyKKa).

O6opynoBanue: HabOp MNPOOUPOK, TpoOKa C Ta300TBOJHON TpPYyOKOiA,
mupokas rmnpoOupka, Tpu crakaHuuka (100 ™), CTeKJIsHHas Manoyka,
npoOupKoaepkaTesib, CIOUPTOBKA, BOJsSHAs 0OaHs, KUMNATWIbHUKH, BaTa,
IPEIMETHOE CTEKJIO.

Omnpit 1. [Tonydenue u TUAPOIN3 3TUTIATA HATPUSL.

B mpobupky wHamute 1..2 M 00€3BOKEHHOTO JTHJIOBOTO CHUPTA U
IIOMECTUTh HEOOJIBIION KYCOYEK METAIUIMYECKOTO HATPUS C MPEABAPUTEIBHO
0oOpe3aHHBIMU KOPKaMU M MPOCYIIEHHOIO MEXAY JHCTaMH (PUIBTPOBATIBHOM
Oymaru. Peakuus conpoBOXKAA€TCS BBIACICHUEM TEIUIa M BOJAOpPOAA, W IpH
OXJ@XJICHUM Ha JHE NPOOUPKM oOcCTaeTcss Ocagok ATwiara Harpus. llpu
n00aBjIeHNU 2 MJI BOJIbI OCaJIOK pacTBopsercs. JJo6aBuTh B npoOupky 1...2xamnu
benondranenna. Habmogaercss 1M M3MEHEHHME OKpPacKU pacTBopa U Moyemy?
HanuiuTte cOOTBETCTBYIOIINE YPABHEHUS PEaKIIUM.

Omnpit 2. [TonydyeHue rauiepara MeIu.

B npobupky wanute 0,5 mi 3%-Horo pactBopa cyibhara Meau u 100aBUTh
I mn 10%-noro pactBopa menoud. Beimagaer ocagok ruapokcuaa menu (II).
Kaxkoro mBeta obpaszoBasmmiicsi ocanok? Hamucath COOTBETCTBYIOIIEE YpaBHEHUE
peakiuu. K mnonydeHHOM cmecu J00aBUTh Karullo IJIMIEPUHA U B30OJTATh.
Habmronats pactBopenue ocaaka ruapokcuaa meau (II). Kak uamenunaces okpacka
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pactBopa? PacTBopeHHMe ocagka M H3MEHEHHE OKpPACKM pacTBOpPA SABISETCS
pe3ynbTaToM 00pa3oBaHus IriuiuepaTa Mmeau. Hanummre ypaBHeHHE TPOTEKaoIen
peaxkum.

Kakast pasHuna B npouecce 00pa3oBaHus aJIKOTOJISITOB OJHOATOMHBIMU (CM.
OTIBIT 27) 1 MHOT0ATOMHBIMU ciipTaMu? OOBSCHUTE 3Ty pa3HHULLY.

Omnpit 3. OOpa3zoBaHue U pazoxKeHne PeHOIATOB.

[TosryueHHBIH B IpebIIyIIeM OIbITe pacTBOp (peHona B Boje B30OJATATh 110
oOpa3oBaHus SMyJIbCHU M mpubaButh kK Hemy J Mia 10%-HOTO pactBOpa
rugpokcuna Hatpusa. [lpm 3ToM (¢deHonm monHOCTBIO pacTBOpsieTca. Peakius
npoTeKaeT ¢ oOpa3zoBaHueM QeHossTa HaTpusi. Ecnu k pacTBopy (eHOmsITa HATPUS
npuOaBUTH COJSHYIO KHCIIOTY, MPOUCXOAMUT BbIAENeHHE CBOOOAHOTO (eHonla B
BUJIC MENIbYaIINX KareyieK, BCJICJACTBHE Yero pacTBOp B MpoOMpKEe HAYMHAET
MyTHeTh. Hamuimmre ypaBHeHUs peakuuii oOpazoBaHusi (QEHOISATa HATpUA |
pa3noxeHus GeHoATa HATPUS COMSTHOM KUCcIoTol. Kakumu cBoiicTBamMu o0mamaet
benon?

Omnpit 4. B3aumoselictBue gpeHosa ¢ 6poMoM.

B npobupky Hanmuth mociepoBatenbHO 2 Mil 2%-HOTO BOJIHOTO PacTBOpa
dbenona u 4...5 M 6poMHoM Bojibl. HaGmro1aTe BeIZIEICHNE XJIOMBEBUIHOTO OCaIKa
2,4,6-tpubpomdpenona. Kakue peaknum xapakTepHbl I ¢GEHONA, MO KaKOMY
MEXaHU3MY OHM MpoTekaioT? Hamummre cOOTBETCTBYIOIIEE YPAaBHEHHUE PEaKIUU.
OO0bsacuuTe, moyemy oOpasyercs 2,4,6-tpubpomdenon. Uem oTinyaercs 3Ta
peakuus OT peakuuu OpoMupoBaHus OeH3oua (onsIt /7)?

OmnpiT 5. OKHCIIEHHE 3THUIIOBOTO CIUPTA EPMAHTaHATOM KaJIHSL.

B npo6upky HanuTh 2 M1 3THJIOBOTO CIUPTA U MPUOABUTH | MII ILIETOYHOTO
pacTBOpa mepManraHata kanus. [IpuroroBieHHyto cmech cierka (!) moaorperts.
Kak wu3smenurcs okpacka pactBopa KMnO,? OOpatuTe BHMMaHHWE Ha 3arax
YKCYyCHOTO ajbjeruja (3amax mpenoro sbioka). Hamummre cooTBeTCTBYyMOIIEE
YPaBHEHHE PEAKILIUH.

OmneiT 6. B3anMoaeiicTBUE MHOTOATOMHBIX CHUPTOB C THIPOKCHUAOM MEIU
(1)
B nBe mpobupku nomematot no 1 mia pactBopa cynbdara menu (II) u
no 1 M pactBopa rujpokcuaa Hatpus. B mepByro mpoOupky godasistor 0,5 mi
ATaHOJIa, BO BTOPYIO — CTOJBKO € TJMUEpUHAa M BCTpsixuBaroT. Harpeparor
COJIEP>)KUMOE MMPOOUPOK.

OmnpiT 7. KauecTBeHHas peakiivs Ha TJIMKOJIM M MHOTO-aTOMHBIE CITUPTHI (C
ruapokcugom meau (11))

B npobupky nanusator 1-2 mi 3%-ro pactBopa CuSO4 1 1006aBISIOT 2 M
5%-ro pactBopa ruapokcua Hatpus. K cmecu mpubasisitor 0,5 M1 uccieyemoro
pactBopa (rmmepuna). [lpm HanMuMM MHOTOATOMHOTO CIHPTa TOSIBISETCS
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MHTEHCUBHO-CUHUM 1IBET. MHOTOATOMHBIE CIIUPTHI C TUAPOKCUIILHBIMU IpyNamMu
Yy COCEIHHUX YTJEPOJHBIX aTOMOB OOpa3ylOT TJUKOJATH (TIUIEpaThl) Meau
XEJaTHOTO CTPOCHMS, KOTOPhIE PACTBOPSIOTCS B BOJIC€ U OKPAILCHBI B PKO-CUHUHN
IBET.

Omnpit 8. KomiuiekcooOpazoBaHne MHOTOATOMHBIX CITUPTOB.

B npobupke mnomydyure ruApOOKHCh MEAM, JUIsi 4ero B pa30aBIICHHBIM
pacTBOp cysbdaTa MeAN BBEIUTE PACTBOP €AKOM MIeTI0UM B HEOOJIBIIIOM U30BITKE.

OtdunbTpoBaB OONBIIYI0O YaCTh KUAKOCTH YEpPe3 MaJEHBKHUN (QUIBTP,
BHECHUTE CTCKJISTHHOW MAJIOYKON WJIM JIOMATKOW HEOONBIINE KOJIMYECTBA OCaIKa C
(GuILTPa B HECKOJILKO MPOOHPOK. 3aTeM B Mpobupku g00aBbTe 10 0,5-1 cM® BobI
u no 3-5 kamenb XUAKOro cnupta. [ns cpaBHeHUS B OJIHY U3 MHPOOUPOK C
TUIPOOKUCHI0O MEAM M BOJAOW HE J00ABISIOT cUPT. BCTpsixHyB Bce mpoOHMpKH,
JaiTe UX COACPKUMOMY OTCTOSITHCS U OTMETHTE MOABICHUE XapaKTEPHOU OKPACKH
KHUJKOCTH B HEKOTOPBIX MPOOUpKax. 3aTeM 100aBbTE K 3TUM PacTBOpaM U30BITOK
pa30aBIEHHOM COJISIHON KUCTIOTHI U HaOJI01aliTe N3MEHEHUE OKPACKHU.

Omnpit 9. Peaknust ¢ pykCMHCEPHUCTON KUCIOTON

B mare mpobGupok momemator 1mo 0,5 M1 CBEXENPHUTOTOBJICHHOTO
OCCIIBETHOTO pacTBOpa (PYKCHMHCEPHHCTOM KHUCJIOTHI M A0OABIISIIOT IO 2 KaIulkd B
OJIHy — pacTBopa (GopMalbJeruaa, BO BTOPYIO — O€H3albleruaa, B TPEThIO —
alleTOHa, B YETBEPTYI0 — NUKJIONeKCAaHOHA, B MATYH — JAUITUIIKETOHA.
BcerpsixuBaroT. Uepe3 HECKOIBKO MUHYT IOSIBIISIETCS. OKPAILIMBAHUE.

Omnert 10. [Tonydyenne anetanbaernia U3 aleTUIICHA

B npoOupky momemaroT HECKOJbKO KyCOYKOB KapOuja KaJbLiHs, HEMHOTO
(Ha xoHumke mmatens) okcuaa prytd (II) m HamuBarOT 2 M1 pacTBOpa CEpHOU
KucnoThl. [IpoOGupky OBICTPO 3aKpbIBAlOT MPOOKOM € Tra300TBOJHON TpPyOKOi,
KOHEI[ KOTOPOW OIyCKaroT B JAPYryl MpoOUpKYy € 2 MJI BOABI TaK, YTOOBI
ra3o0TBOJIHAas TpyOKa ObLIa MmorpyskeHa B Boay. [lpuemHyo npoOoupky

OXJIQXJIAI0T B CTakaHE BOJBI CO JbAOM. [IpoOupky ¢ xapOUIOM KajabIus
HarpeBaroT 3—4 MUHYTHI, IPOITyCKas ra3 4epe3 BOy.

Hanumume ameranpmeruga B HpoOUMpPKE C  BOJAOHM OOHApPYKUBAIOT TIO
XapaKTepHOMY 3amaxy | [0 peaklyu ¢ 2 KarisiMu (yKCUHCEPHUCTON KUCIIOTHI.

OmnpiT 11. Peakuust abIeTu10B U KETOHOB C THUJIPOKCHUIOM IMaMMUHcepeopa
@)

B Tpu uncteie 00e3:xKUpEHHBIC MPOOUPKH BHOCAT MO 2 KaIlld pacTBoOpa
HUTpaTa cepebpa u 1Mo 3—4 Karm KOHIICHTPUPOBAHHOTO pacTBOpa aMMHaKa (I10
MOJIHOTO pacTBopeHus ocaaka okcuaa cepedpa(l)). [Tocne storo gobdapmstor mo 2
Kaljii B TMEPBYI0 NPOOMPKY — pacTBopa dopMaibaeruia, BO BTOPYHO —
OeHzanpaeruga, B TpeTbio — aieroHa. Coaepxkumoe MNPOOUPOK OCTOPOIKHO
HArpeBaroT B IUIAMEHU CIIUPTOBKH.
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Buumanue! PactBop ruapokcuia guaMMuHCEpeOpa MOCie peakiuu cAaTh
WHXXEHEPY U MIPOMBITh MPOOUPKH.

OmnpiT 12. Oxucnenue anpaeruaoB ruapokcuaom meau (11)

B naBe mpoOupku mnomemator nmo 0,5 Mia pacTBopa THUAPOKCHIA HATpUA,
nobagsstor o 0,5 My Boael 1 2—3 Kariu pactBopa cyibdara meau (II). B epByro
NpOoOUPKY MPUIUBAIOT 2 Kallid pacTBopa (popmanbaeruja, BO BTOPYIO — 2 Kariu
oenzanpaeruaa. BepxHior yacTe IpoOUPOK MPOTPEBAIOT B TNIAMEHH CITUPTOBKHU H
HaOJIIOAAI0T U3MEHEHHE OKPACKH pacTBOpa B IIPOIlecce HarpeBa.

Omnpit 13. Oxucnenne OeH3aIbIETHAA KUCIOPOIOM BO3TyXa
Ha npenMerHoe CTEKJIO HAHOCAT Karullo O€H3aldbJerujia M OCTABIISIIOT Ha
BO3/lyXxe. Yepes3 HEKOTOPOE BpeMsl MOSBIIAIOTCS KPUCTAILIBI.

Omnpit 14. [lonydeHne ¥ TUIPOIN3 yPOTPOIIMHA

B npobupky momemaroT karmio pactBopa ¢eHondrasienHa u no 0,5 i
pactBopa (opmaipiaeruja M pacrBopa aMMmuaka. Jlo0aBisIOT elle HECKOJIbKO
Kameilb pacTBopa aMMMaka [0 00pa3oBaHUs HEHMCUYE3aOLIEro MaJMHOBOTO
OKpamuBaHus (M30bITOK ammuaka). Heckonbko Kamenab pacTBOpa MEPEeHOCAT Ha
IIPEMETHOE CTEKJIIO M OCTOPOXHO YIApUBAIOT B IUIAMEHH CIIHPTOBKH [0
MOSIBJIEHUS] KPUCTAJNIOB YPOTPOIMHA (T€KCaMETUIIEHTETPAMHHA).

PactBop yporpommuHa genst Ha J1Be npoOupku. B omHy mpoOupky
NOOAaBISAIOT NPH BCTPSXMBAaHMM 1—2 KamiM pacTBopa TUAPOKCHIA HATpuUs, B
APYTYI0 — KaIUIK0 COJISIHOW KHUCHOTHI (Mpu KumnstueHuH). I[IpoayKTsl ruaponnsa
MO>KHO OOHAPY>KUTb MO 3aMaxy WIK peakinen ¢ PyKCUMHCEPHUCTON KHCIOTOM.

Omnpit 15. Peakuus 6eH3anpaeruia v aeToHa ¢ ruApocyibPUToOM HaTpuUs

B nBe mnpoOupku HamuBaoT 1o 0,5 M HaChIIIEHHOTO pPacTBOpa
ruzpocyibpura Hatpusd. B mepByro noGaBistoT 3 KamiM OeH3anblIeruza, BO
BTOpyto— 3 Kamiu aneroHa. Cmecu B mpoOMpKax HHEPrUYHO BCTPSIXUBAIOT U
HaOJII0JaI0T BBINAICHUE KPUCTANIOB COOTBETCTBYIOIINX BEILIECTB.

K momyueHHBIM KpHCTaJIaM J00aBISIIOT pa30aBIICHHBIN PACTBOP COJITHOU
(WK CepHOIi) KUCIOTBHI.

OmnpiT 16. [Tonydyenne 2,4-muHUTpOoPeHUATUAPA30OHA OCH3AIbIETH A

B mpoOupky mnNOMEmalOT HECKOJIbKO KPHUCTAIOB COJSHOKUCIOrO 2,4-
IUHUTPOQEHWITHAPA3HHa, alerara HaTpus W A00aBisaloT 1 M BOABL
CopepxuMoe TPOOUPKU BCTPSAXUBAIOT JI0 TOJHOTO pacTBopeHus BemecTB. K
pacTBOpy NpUIMBalOT 3—4 KaruiM O€H3aJdbJerujia U BCTPSXUBAIOT O BHINAJACHUS
KPHUCTAJLIOB.

OmnpiT 17. Peakuust ¢ COMSHOKUCIBIM THIPOKCUIIAMUHOM
B nBe mpoOupky momemarT 1mo 2 Karid COOTBETCTBEHHO alleTalbAeTuIa 1
alleTOHa U MPHUOABISIOT | MII pacTBOpa COJNISTHOKHCIIOTO THApoKcuiaamuHa. CMmecu
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HarpeBarOT Ha BOASHON OaHe W J00ABISIIOT B KaXaAyr HpoOupky mo 1 kare
METUIIOBOTO OPaHKXEBOTO.

Omnebit 18. [lonydeHue alieToHa U3 alerata HaTpUst

B cyxyto npo6Gupky HachlnaroT 00€3BOKEHHBIN alieTaT HaTpus (BbICOTA CIIOS
810 MM) W 3aKphIBalOT IPOOKOW C Ta300TBOAHOM TpyOkoi. Kowern TpyOku
noMmemarmT B npobupky ¢ 1 ma Boxabl. IlpuemHyro npoOHUpKY OXJIaXIaOT B
CTaKaH4MKe C X0JIOJHOM BoAoi. CoJib HArpeBaroT HA MJIAMEHU CIIUPTOBKHU.

BonHblii pacTBOp alleTOHA UCTIOIB3YIOT AJISI CJIEIYIOIIETO OMbITA.

Ompit 19. MomodopMHas peakiys KETOHOB

B aBe npoOupku npuiauBaroT 1o 3 Karikd pacTBoOpa oja B MOJUCTOM Kalluu
nu no 0,5 mn pactBopa ruapokcuja Harpusa. K oOecuBeyeHHbIM pacTBOpaM
N00aBJISAIOT B OJIHY — 2 KaIUIM PacTBOpa alleTOHa (MOJIYYEHHOTO B MPEAbIAYIIEM
OMbITE), B IPYTYIO — 2 KAIlJIi JUITUIIKETOHA.

OmpiT 20. [Tony4yeHne yKCyCHOM KUCIIOThI U U3yYEHHUE €€ CBOKCTB

B npobupky nmomemniator 1 r amerata HaTpus, NPWIMBAIOT | MIJI pacTBOpa
CEpPHOM KHUCJIOTHI W J00aBISIOT KHUMSATWIBHUKKA JIJII PAaBHOMEPHOTO KUIICHHS.
[IpoOupky 3aKphIBatOT MpOOKOM ¢ ra300TBOIHON TpyOkoii. KoHer ra3ooTBoHOM
TPpyOKM TOTPYXKalOT 10 JHAa B MPOOUPKY-TIPUEMHHK, TMPUKPHIB €€ BIAXHBIM
BaTHBIM TaMIIOHOM. (CMeChb OCTOPOKHO HAarpeBarOT [0 €€ BCIeHHBaHusi. B
MPUEMHUK IOCTETIEHHO COOMPAIOT OKOJO 1 MJI yKCYCHOM KHCIOTBI. OTIENsoT
MPUEMHUK OT NpUOOpa U MPEeKpallaroT HarpeBaHUE.

[TonyyeHHyt0 KHCIOTY pa30aBisiOT 2 MJI BOJAbI M PAaCTBOP pPa3ivBaIOT
MOPOBHY B TPH MPOOHUPKH.

B nepByio npoOupky BHOCAT | KaIljiio JlakMyca U HEUTPAIU3yIOT KUCIOTY
pacTBOPOM T'MAPOKCHA HATpHs. JJoOaBisitoT 2—3 Kariu pacTBopa XJIOpHa xKeje3a
(I1T). 3atem pacTBOp HarpeBarOT 10 KUTICHUS.

Bo BTOpy10 106aBisSI0T HEMHOTO MarHUEBOM CTPYKKH. Briaenstomnuiics ras
OCTOPOKHO TMOJPKUTAIOT TOPSIICH Jy4YnHOW (ONBIT TPOBOJUTCS B 3allUTHBIX
oukax!).

B Tperbio momMeniaroT HEeMHOTO Topolka kapoonata Hatpus. K orBepctuio
POOUPKHU MOJAHOCAT FOPALLYIO JIYUHHY.

OmnbiT 21. Kucnotssle cBoiicTBa KapOOHOBBIX KUCIOT

B tpu npoOupku npunusaioT 1no 0,5 M BOIHBIX pacTBOPOB KapOOHOBBIX
KHUCJIOT: MypaBbUHOM, YKCYCHOM, IaBesieBoil. B mepByro mpoOUpKy 100aBIsIOT
KaIUIF0 METHJIOBOT'O OPaHKEBOr0, BO BTOPYIO — KAIUIIO JIAKMYCa, B TPETHIO — KaILTIO
¢denondranenHa.

B npoOupky momemarT HECKOJbKO KPHUCTAJIIOB OCH30MHOM KHUCIOTHI U
npubasnsaoT 0,5 mu pactBopa ruapokcuna Hatpus. CopepKuMoe MNpoOUPKH
BCTPSIXMBAIOT IO pacTBOPEHUs! KpucTayuioB. K monyyeHHOMY pacTBOpy 100aBIISIOT
10 KaIUISIM PACTBOP COJITHOM KHUCIIOTHI IO BBINTAJICHUS OCAIKa.
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OmnpiT 22. 3ydyeHne OTHOEHUS KUCIOT K HarpeBaHUIO

B mpoOupky MOMEmarT HECKOJIbKO KPHUCTAJUIOB MIABEIEBONW KHUCIOTHI H
HarpeBaroT MpooupKy. B BepxHIOI0 YacTh MPOOUPKU BHOCAT CTEKIISTHHYIO MaJ0uKy,
CMOYECHHYIO B U3BECTKOBOM (MM OApUTOBOI) BOJIE.

AHAJOTUYHO WCIBITHIBAIOT OTHOIIEHHE K HArpeBaHUI0 YKCYCHOH W
OEH30MHOM KUCIIOT.

Omnpit 23. U3yueHnne OTHOIIEHUST KAPOOHOBBIX KUCIOT K OKHCIUTEITIO

B npo6upky nomemaroT HeMHOTO (hopMHuaTa HATPHs, JOOABISIOT JIBE Karliu
pacTBOpa IepMaHTaHata KaJus W 2-3 Kalld pacTBOpa CEPHOM KHUCIOTBHI.
CogpepxuMoe TpPOOMPKM HArpeBalOT MW MUCHBITAIOT  BBIACISAIOIIMNCA — ra3
M3BECTKOBOM (MM 0apuTOBOI) BOJON (Tak ke, Kak B OMbITe 3). AHAJIOTUYHBIC
OMBITHI MPOBOJST C YKCYCHOM U IIaBETIEBON KUCIOTAMH.

OmnbiT 24. [TonyueHue CIOXKHBIX 3PUPOB KApOOHOBBIX KUCIOT

B cyxyto npobupky noMmemniaroT HEMHOTO MOPOIIKa 00€3BOKEHHOT0O alleTara
HaTpus (BbIcoTa ciosi 1-2 MM), 3 Kaljd STWIOBOrO CIHpPTa W 2 KaruiH
KOHILICHTPUPOBAHHOW CEpHOM KHUCHOTBL. OCTOPOXKHO HArpeBarOT COJAEPKUMOE
MPOOUPKH.

AHQJIIOTUYHO MPOBOJAT OMNBIT C HM30AMWJIOBBIM cnupToMm. g Jydiiero
pacmo3HaBaHus 3amaxa 3(Qupa COIEpPKUMOE TPOOUPKH BBUIMBAIOT B CTaKaH C
BOJOW, TMpU OTOM MPHUMECH PpPAaCTBOPSIOTCA. YKCYCHOM30aMMIIOBBIA 3(up
pacnpenensieTcs Ha MOBEPXHOCTH BO/IbI.

CMelmunBalOT B CyXOW NPOOMPKE HECKOIBKO KPHUCTAIIIOB OEH30MHOMN
KUCJIOThI, 4 Karuil 3TWIOBOTO CIHUPTAa M 2 KAl KOHIICHTPUPOBAHHOM CEpPHOM
KUCJIOTBI. OCTOPOKHO HarpeBarOT 10 KumeHus. [lomydeHHyr0 O€CIBETHYIO
KUJKOCTh BBUIMBAIOT B CTaKaHYMK C BOJIOM. YacTh OCH30MHON KHCIIOTHI, HE
BCTYIIMBIIIAS B PEAKIIUIO, BBINIAIAET B OCAJIOK.

OmnpIT 25. ['Maponn3 )KUpoB B BOJHO-CIIUPTOBOM PAaCTBOPE

B mpoOupky mnomemniaror HEMHOTO TBEPAOTO XUpa U 3 MII CHUPTOBOTO
pacTtBopa ruapokcuaa Hatpus. Cmech NEpeMENIMBAaOT CTEKISIHHOM MaJIOYKOW,
MOMENIAIOT B KHUISIIYIO BOJSHYIO OAaHIO M HarpeBaloT B TeueHue 4—5 MHUH 10
o0Opa30oBaHUS OJHOPOJHOW KUAKOCTH. PEakIuio MOXHO CUMUTATh 3aKOHUYEHHOM,
€CIIM B3ATAasl CTEKJISHHOM MaJOYKOM Karisl PEaKUHOHHOM MacChl IMOJHOCTHIO
pacTBOpUTCS B 4—5 MJI BOABI (HA TOBEPXHOCTH HE 00pa3yIOTCs KalelbKHU KUPa) C
o0pa3oBaHHEM OOMIIBHOM MEHbI MPU BCTPSAXUBAHUU.

[locie »TOro K TMOJYYEHHOM TYCTOM KHUIAKOCTH H00aBis0T 3—4 i
HACHIIIICHHOTO PacTBOpa XJIOPUIA HATPUSI.

[locne paccmoeHuss KUAKOCTH CMECh  OXJIAXKIAIOT W OTAEISAIOT
3aTBEpAECBIINI KycOUeK MblIa. Ero HCHONIB3YIOT 7151 CIEAYIOIIUX OIBITOB.
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OmnbIT 26. Boienenrue cBOOOIHBIX KUPHBIX KUCIIOT U3 MblLJIa U U3YUYEHUE UX
CBOMCTB

B npobupke cmemmBaroT 0,5 M1 HACBIIIEHHOTO pacTBOpa MblIa € 2 KarIsIMU
pacTBopa CEpHOM KHUCJIOThl M TMOJYYEHHYI0 CMECh HarpeBalOT B IUIAMEHHU
CIIUPTOBKH.

K monydeHHoW cmecu mpwiuBalOT 2-3 Kamid OpOMHOM BOJABI U
BCTPSIXUBAIOT MPOOUPKY.

Omnpit 27. OOpa3zoBaHUe HEPACTBOPUMBIX COJIEH YKUPHBIX KUCIOT

B nBe npobupku HanmuBatot mo 0,5 My pacTBopa MblIa U T00ABISIIOT MO 2—3
Kaluil B OJHY MPOOHMPKY — pacTBOp XJIOpHAA KalblMs, B JPYTYIO — PacTBOP
HUTpara (auerara) CBUHLA.

K 0,5 mu pacTBOpa MbLIa NpuiauBaroT 2 miul pacTBopa cyibbara meau (II).
PactBOp € rosryObIM 0CaJKOM HarpeBaroT 10 KUIICHHUS.

OmnpIT 28. DMyJIBrupytoulee 1eiCTBUE MbLUIa

BHocaT B mpoOupKy Kami  pacTUTEIBHOTO Macia, S5  Kareib
JUCTUJUIMPOBAHHOM BOJBI U 3HEPTUYHO BCTpsAxuBaroT. OOpa3yercss sMylbCcus —
MyTHas JKMJIKOCTb, I'IE BO B3BEILICHHOM COCTOSIHUM HAXOIATCS MEIKHUE KalelIbKU
macna. K smynbcuu 100aBiSIOT 5 Kameiab pacTBOpa MbLIa M CHOBA DHEPTUYHO
BCTPAXUBAIOT.

Omneit 29. N3yueHne CBOMCTB aHTUAPUIA YKCYCHOU KUCIIOTHI

B npobupky nomemaroT 0,5 Ma BOAbl, 2 KalJId YKCYCHOTO aHTUApPUIA U
BCTpsAXxUBAKOT. Ilociie orcranBanus cmech paccinauBaercsa. OCTOPOKHO HArpeBarOT
B IUIAMEHU CIIMPTOBKH COJiepkuMoe Npooupku. B npobupke cmemmusator 0,5 mi
BOJIbI, 2 KaIlIM YKCYCHOTO aHTHJAPHIA M 2 KalUld pacTBOpa TMAPOKCHIA HATPHS.
Copepxumoe poOupKu BCeTpsixuBaioT. B mpodupky npunusatot 0,5 M 3TaHona u,
no6asmsist 0,5 MJI yKCYCHOrO aHTHAPUAQA, IIOCTENIEHHO BCTPSIXUBAIOT. 3aTeM
OXJIAKIAIOT U NPUIMBAIOT PaBHBIA 00beM BOAbl. J[00aBIAIOT KaIUlo JIakMyca U
OCTOPOXKHO I10 KaIUIIM HEUTPAIIU3YIOT CMECh PAaCTBOPOM I'MIAPOKCUA HATPUSI.

JlabopatopHoe 3ausitue 7. UnenTudukaims opraHndecKux COeTMHEHUN.

B nacrosimiee BpeMs HIeHTU(GUKALNIO KAa4eCTBEHHBIN aHAINU3 BBIMOIHSIOT
MHCTPYMEHTAJIbHBIMU ~ METOJAMH:  CHEKTPaJIbHBIMHM, XPOMATOIpapUUECKUMHU,
ANEKTPOXUMUYECKUMU U JIp. XUMHUYECKUE METOJbl HCIONb3YIOT Ha OTAEIIBbHBIX
CTaaAMSIX MHCTPYMEHTAJIbHBIX (BCKpBITHE poOklI, pazzieneHue U
KOHLIEHTPUPOBAHKE U JIp.), HO MHOI/IA ¢ TOMOILIBI0O XMMUYECKOTO aHaJIh3a MOYKHO
NOJIyYUTh Pe3yJbTaThl Oojiee MPOCTO U OBICTPO, HANIPUMEDP, YCTAHOBUTH HaJIUYHE
IBOMHBIX M TPOWHBIX CBSI3€ B HEIMPEAENbHBIX YIVIEBOJAOPOAAX MPHU MPOITYCKAHUU
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UX 4epe3 OpOMHYIO BOJy MJIM BOAHBIA pacTBOp nepmaHranara kainus — KMnO4.
[Ipu 5TOM pacTBOpPBI U3MEHSIOT OKPACKY.

JleTanbHO pa3pabOTaHHBI Ka4eCTBEHHBIM XUMHYECKUM aHAIU3 MO3BOJISET
ONPENENSATh MIEMEHTHBIA (ATOMHBIN), HOHHBIN, MOJEKYISPHBIN (BEIIECTBEHHBIN),
(GyHKUMOHANBHBIA, CTPYKTYPHBIM M (Pa3oBBI COCTaBbl HEOPraHUYECKUX H
OpraHUYECKUX BELIECTB.

KauecTBeHHBIT XMMUYECKUN aHAIN3 0a3upyeTcs Ha CHUCTEME XMMHUYECKHX
peaklMii, XapakTEpHBIX Ul TaHHOIO BEIIECTBA — pa3JeiCHUs, OTAEICHUSA U
oOHapyKEeHHUSI.

K XxXumuyeckuM peakuusM B KAa4ECTBEHHOM AHAIN3E MPEAbSIBISIOT
ciemyrone TpeOOBaHNUS:

Peaknuust 1omxHa IpOTEKATh MPAKTHYECKH MTHOBEHHO.

Peakuust nomxHa ObITh HEOOPATUMOM.

Peakiust 1omKHa CONMPOBOXKIATHCA BHEIIHUM () PeKTomM

a) I3BMEHEHUEM OKPACKH PacTBOPa;

0) 0Opa3oBaHKEM UM PACTBOPEHUEM OCAIIKa;

B) BblJIeJIEHHEM ra3000pa3HbIX BEIIECTB;

I') OKpalllUBaHUEM IJIAMEHU U JIp.

Peakuuuy, mno3BossifolMe MOMY4YUTh BHEIIHUN 3((eKkT ¢ onpeaenseMbiM
BELIECTBOM, Ha3bIBAIOT aHAJTUTHYECKUMHU(KaYeCTBEHHbIMHU), a Jo0aBisieMoe s
3TOr0 BEIIECTBO — PEAr€HTOM.

Jlist onpesieneHust 3JIEMEHTOB, BXOAAIIMX B COCTaB OPraHUYECKUX BEILLECTB,
UX HE0OXOJUMO MPEIBAPUTEIHHO MEPEBECTH B HEOPTAHWYECKUE COCAUHEHUS, IS
JAIbHEMIIEr0  MCCIENOBAaHUA  KOTOPBIX MPUMEHAIOT METOAbl  OOBIYHOIO
KaueCTBEHHOI0 aHaiu3a. Hanpumep, cheUHaqbHBIMU METOAAMH  YTIJIEPOA
MEPEBOMSAT B TMOKCUJ YIiepoaa, BOJOPOA — B BOAY, @30T — B a30TUCThIN HATPUH,
cepy — B CyJb(hUI CEPBI U T.J1

PeaxkTuBbl 1 00OpymOBaHME: TOIYOJ, OPraHUYECKOE BEHIECTBO (IJIFOKO3a,
VIMIEPUH, Kpaxmani, caxaposa, mnapadun); oxcuny wmeau (II) (mopornok);
u3BecTKOBask Bojaa; cyibdar meau (II) 6e3BoaHBIN, MOUEBHHA KPUCTAILTUYECKAS,
HaTpuil Metammuueckuit; cynbdat xenesa (1) 0,11 pactBop; xmnopua xemnesa (I11)
0,1 pactBop; coisiHast Kucjaora 2H pacTBOp; ATUIOBbIA cnupt 90 %-
HBI,XJT0podopM  (IMXJIOpPATAH), MeAHAs TMPOBOJIOKA, TPOOUPKHU;  CTEKJIa
MpEeIMETHBIC; THUMIETKH; (UIbTpOBadbHAs Oymara, MpoOWpKa C Ta300TBOIHOU
TpyOKOH; CTEKJISTHHAS MMaJI0YKa; MUKPOJIOMATKA.

Xoxa paboThl:
OmepiT 1. Onpenenenue yriaeponaa npo0oii Ha 00yTrIuBaHUE.
(OTBIT MPOBOAST B BHITSHKHOM IKA(]Yy)

Oo6opynoBanue: (papdopoBasi yallika; CTEKJISHHAs MJIACTUHKA (CTEKJISTHHAs
najxoyKa).
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B manenbkyto gapdopoByro yamieuyky HaauBaroT 2—3 Kamiu toiyona. [lpu
MO/PKUTAHUU TOJYOJI TOPUT KONTSIIMM IuiamMeHeM. [Ipu BHeceHMM B IUIaMs
CTEKJITHHOM TIJIACTUHKU WJIU MaJIOYKH Ha HUX 00pa3yeTcsl CIION KOMOTH — YIJIEPO/I.
CrnenoBatenbHO, TONYOJ] SBISETCS OPraHUYECKUM BEIECTBOM. YpaBHEHHE
peaKkinu:

C¢HsCH; + 60, = 3CO, +2CO + 4H,0 + 2C

OneiT 2. OnpezaeneHue yriepoga M BOJOPOJia COXOKEHHUEM BEIIECTBA C
OKCHUJIOM BEILIECTBA.

B cyxyro nmpobupky | HaceImaroT 4epHBIA TOPONIIOK OKCHIA MeIau (CIIou
BBICOTOM OKOJIO 5 MM), J00aBISIOT MOJIOBUHY MHKPOJIONATKH OPraHUuYECKOro
BEILIECTBA M TIIATEJIbHO MEPEMEIINBAIOT, BCTpsXuBasi MpoOupky. B BepxHio0
4acTh NPOOUPKH MOMEHIAIOT HEOOJIBIION KOMOYEK BaThl, HA KOTOPBIM HACHINIAIOT
HEMHOro0 Oeioro nopoiika 6e3BogHoro cynbdara meau (I1). [TpoOupky 3akpbiBarOT
MpoOKOM C ra300TBOJHOM TpPYyOKOM, MpPH 3TOM KOHEL TPYOKH IOJKEH IOYTH
ynupatbest B Baty ¢ cyibdarom menu (II) — CuSOs Hwkuuilt xoHen TpyOku
ommyckaroT B rpoOupky lI, nmpeaBaputenbHo HallUB B Hee 5—6 Karenb U3BECTKOBOM
Boabl — Ca(OH),. Ilpobupky | HarpeBaroT Haj IIaMeHEM CHHPTOBKH. Yepes
HECKOJIBKO CEKYHJ[ U3 Ta300TBOJIHON TPYOKH HAYMHAIOT BBIXOJIUTH MMYy3BbIPHKH Ta3a,
Y W3BECTKOBAs BOJIa MYTHEET BCJICJICTBUE BBIJICTICHUSI OEJI0T0 0CajiKa YTIEKUCIOTO
KaJIbLIUSI.

[Tpobupky II ymanstor. [IpomomkaroT HarpeBaTh mpoOupky | moka He
MIPOU30MIET M3MEHEHHE LBETa OENoro mNopomKa OOE3BOKEHHOIO MEIHOIrOo
KyIopoca, HaXO/IAIEerocsi Ha BATHOM MpoOKe. YpaBHEHUS PEaKIUu:

CeH1206+12Cu0O = 6CO; + 6H,O+ 12 Cu;

COz + C&(OH)z = CaC03l+ HzO;

CuSO4 + 5H,0 = CuS0O4-5H,0.

Meroa oCHOBaH Ha TOM, YTO MpPHU MPOKAJTMBAHUM OPraHUYECKOIO BEIECTBA
B cmecu ¢ okuciaurtesneM (okcugom meau(Il) — CuO) nmpoucxoaut OKHCICHHE
yIiiepoa OpraHMYeCcKOrO BELIECTBA B AUOKCHU]I YIJIEPOJA, a BOAOPOJA — B BOJY.
Okcun memu (II) mpum 3TOM BOCCTaHABIMBAETCS JI0 METAUIMYECKON MeEu.
Boigenenne auokcuaa yriepoja O0Ka3bIBaeTCsl MOSBIEHUEM Oeoro ocajaka
VTJIEKHUCIIOTO KaibIusa. Bomy oOHapyKMBaIOT MO 00pa30BaHUIO CUHUX KPUCTAILIOB
Kpuctaioruapara meaHoro kynopoca CuSO4 5SH»O.

OmnebiT 3. KauecTBEHHOE OIpEIeICHUE a30Ta.

B cyxyto npobupky nomemaroT 5—10 r MOUeBUHBI (HECKOJIBKO KPUCTAJIIOB)
U BHOCAT HEOOJBIION KyCOUeK MeTauimdeckoro Hatpus. Cmech OCTOPOXKHO
HarpeBaroT HaJl TUIAMEHEM CIIMPTOBKU JI0 CIUIABJIEHUS MOUYEBHHBI ¢ HaTpueMm. [Ipu
9TOM HaOIrO1aeTCsa HEOOIbIIAsA BCIILIIIIKA.

[Tocne oxnaxkaeHuss MpOOUPKH CO CIUIAaBOM B Hee J00aBIIAIOT TPHU Karliu
ATUJIOBOTO CHOUPTA JI YCTPAHEHUSI OCTATKOB METaJUIMYecKoro Hatpus. [Ipu stom

06pa3yeTc;1 AJIKOI'OJIAT HATPHUA U BBIACIIACTCA BOJOPOI:
2C2H50H +2Na = 2C2H50Na + HQT,
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C,HsONa + HOH = C2HsOH + NaOH.

3ateM B mOpoOMPKY A00aBISIOT S5 Kameinb JUCTUJUIMPOBAHHOM BOABI U
HarpeBarT HaJ IUIAaMEHEM CIHUPTOBKU JI0 PAcCTBOpPEHUs] 00pa30BaBIIECTOCS
nuanuctoro Harpus. C TOMOIIBIO THUIETKA TEPEHOCSAT PACTBOP IMAHUCTOTO
HATpUs Ha TPEAMETHOE CTEeKJIo, a00aBiaoT 1 kammo cynbdara xkeneza (II),
KOTOpBI B MPUCYTCTBUHU WIEIOYH, OOpa30BaBIICHCS MPU PEAKIMH aJIKOTOJIATA
HaTpUsl C BOJAOM JAET IPSI3HO-3€JIEHBIA 0CaJloK rujipokcuaa xemnesa (1) u xentoii
ocanok ruapokcua xene3a (III). Eciou B pacTBope mmeeTcs n30bITOK ITMAHUCTOTO
HaTpus, TO oOpasyercs rekcanmano-geppar (II) matpus NasFe(CN)s]. Ha
¢unbrpoBasibHyto 6ymary (30 x 30 mMm) HaHOCAT | Karuil0 MyTHOM KHUIKOCTH,
MOCJIE TOTO, KaK Karulsl BIUTAETCS, HA 3TO K€ MECTO HAHOCAT | KaIuIlo COJISTHOM
KHUCJIOTHI. Y PaBHEHUSI PEAKIIUHU:

FeSO, + 2NaOH = Fe(OH), |+ Na,SO4,

FeCl; + 3NaOH = Fe(OH);| + Na2SO,,

2NaCN + FeSO; = Fe(CN), + Na,SOs,

Fe(CN)2 + 4NaCN = Nas[ Fe(CN)¢],

Fe(OH); + 3HCI1 = FeCy; + 3H-0,

3Nay[Fe(CN)g] + 4FeCl; = Fes[Fe(CN)4]3 + 12NaCl.

bepnuHckas nazypb MOXET 0Opa30BBIBATHCS TOJBKO IOCJIE PACTBOPEHUS
ruapokcuza xxenesa (I1I) B kucmnore.

[Ipu mpoBeneHnu oOmbITa HEOOXOIUMO OOpPATUTh BHHUMAaHUE HA TO, YTOOBI
HATPHUM IUJIABWIICS BMECTE C OPraHMYECKHMM BEIIECTBOM. ECiIM HAaTpuil IJIaBUTCA
OTZIEJIbHO OT BEMIECTBA, TO Ja)X€ NPU HAJIMYUKM B BEIIECTBE a30Ta IIUAHUCTHIM
HaTpui HEe 00pa3yeTcs.

Omnsit 4. OnpeaeneHre Xaopa Mo 3eJIEHON OKpacKe IIAMEHU

["anorens! mpoie BCEro OTKPHIBAIOTC 110 belnblITeliHY — NPOKaIuBaAHUEM
OpraHu4eckoro BemiecTBa ¢ okcuaoM Meau (I1) B mmamenu ropesnku.

Mennyro npoBosioKy JuIMHOKW 10 ¢M ¢ meTied Ha KOHLE NPOKAJUBAIOT B
IUIAaMEHU TOPEJIKK 10 MCUE3HOBEHHUS MOCTOPOHHEH OKpacKu IIaMeHM (IpU3HAaK
OTCYTCTBMSI 3arpsi3HeHuss MeAHOM meTin). OCTBHIBIIYIO MNETIII0, MOKPHIBUIYIOCS
YEpHBIM HAJIETOM OKCHJIa MEJHW, OMYyCKaloT B Mpodupky ¢ 1-2 kamisamu
HCIIBITYEMOI'O BELIECTBA W BHOBb BHOCAT B IuIaMs ropenku. llosBisercs
XapaKkTepHas sIPKO-3€JIeHast OKPACKa IJIAMEHH.

[Tpn npokanmuBanuu kuciaopor okcuga meau (II) okucnser yrimepon u
BOJIOPOJI OPTaHUYECKOI0 BEIIECTBA B IMOKCH]I YIIIEpoJa U Boay. Menpb o0pa3yer ¢
raJIOTEHaMM JIETYYUE COCIUHEHHMs, KOTOPbIE W OKpAIIMBAIOT IUIAMS TOPEIKH B
3esIeHbId IBET. [losiBIIEHNE 3€NM€HOr0 OKpalIMBaHUs YKa3bIBa€T HA NMPUCYTCTBUE B
OpraHUYECKOM COEIMHEHUH TaJOreHa.

YpaBHEHUS pEaKLUU:

2CHCI; + 5CuO = CuCl; + 4CuCl + 2CO; + H,0.
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