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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

Haubonee mmupoko B y4eOHBIX J1TaOOpATOPUSIX HCIOJIB3YIOTCS MPOCTHIE IO
YCTPOUCTBY JabopaTOpHBIE BECHI, COCTOSIIIME W3 OCHOBAaHWS U IITAaTUBA, C
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KOPOMBICJIOM, Ha IJIe4ax KOTOPOTO MOJIBEIIECHbI YallKu (puc.8a.).

B naGopatopHoil NmpakTUKE MPUMEHSIOT Pa3HOOOpa3HbIE TEXHUYECKUE U
TEXHOXMMHUYECKHE BECHl. boilee coBepIIeHHBI MOCIIEHIE; OHU UMEIOT appeTUPHOE
1 OallaHCUPOBOYHOE YCTPOMCTBA, TOBBINIAIOIINE HAIS)KHOCTh U CTAOMIBHOCTH
noka3anuii Beco. K Becam mpuiaraercs Habop THph, TOMEIICHHBIA B QyTisip, —
pasHoBec. Macca rupb-pa3HoBecok pa3Has — oT 10 mr 10 500 mr.; oHa 0003HaYeHa
1 pamMu Ha KaXKJ0i TUPBKE.

Texnuueckue gecvl 1 xnacca TI-1. OMENIEHbl B 3aCTCKISIHHBIA PYTIsip C
Tpems aBepiiamu (puc.8.).

Pucynok 8. Becbl, ucnonb3yemble B XHMHYECKOW JIaDOpaTtopuu: a —
7ma0opaTopHbIE BEChI: |-yaliku, 2-yCTaHOBOUHBIE BUHTHI, 3-pydka apperupa, 4-
mIKanga, 5- cTpenka, 6- oTBec, 7- OaJaHCUPOBOUHBIE TaliKH, 8- KOPOMBICIO; O —
texHuueckue Becol T1 -1: 1- mpoBosioUHBIE KOMBIIA, 2,3 — IUMOBL, 4- appeTup.

['upbku Maccoit 1 1. u Gosiee TakKe HAXOMITCS B CIIEHAIBHOM (QyTisipe, ux
MOMENIAIOT Ha 4YallKy BECOB BPYYHYIO MHHIIETOM. MUWUIMTPaMMOBBIE THPBKH
HMEIOT BHJI TIPOBOJIOYHBIX KOJell [/; OHM HaxoAsATCS BHYTPU BECOB W
HAKJIAAbIBAIOTCS MEXAHHYECKHU C IIOMOIILI0 00JbIIoro 2 u Maigoro 3 auMOoB. Ha
auMOax WMEIOTCS HAAMKUCH, TTOKA3bIBAIOIIME Maccy Tupb. Maccy BemecTBa
HaxoJsIT Kak CyMMYy THUpPb, B3STBIX M3 pPa3HOBECA, U THUPEK, HAJOXKEHHBIX C
IIOMOIIBIO TUMOOB.

[Ipu B3BelMIMBAaHMUM HAa TEXHUUYECKUX BeEcaxX CIEIyeT CTPOro coOJIoAaTh
oO111Me npaBuiia, rapaHTUPYIOIIYE MPABUIBHOCTH B3BEIITUBAHMUSI.

1. Bce neiicTBUsS ¢ mpeaMeToM W THUPbKaMH MOKHO TPOBOAUTH

TOJILKO TIPU appEeTUPOBAHHBIX Becax (pydka 4 MOBEpHYyTa BJIEBO JI0 YIOpa).

2. Henb3s B3BemuBaTh TMpPEAMETHI, HUMEIOIIHE TeMIIepaTypy,

OTJINYHYIO OT KOMHATHOM.

3. Henb3st B3BEmIMBAThH ChITyYUE BEIIECTBA HEMOCPEICTBEHHO Ha

YaIKke BECOB — CIJICIyeT MOMENIaTh UX B CYXOM CTaKaH, TUTeb, OFOKC WIIH Ha

YacoBOE CTEKIIO.
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4. Becbl U TUpBKM HEOOXOJUMO COJEPKAThb B YHUCTOTE U
MMOCTOSTHHO TOTOBBIMHU K paboTe.

Ksaopaummnvie secwi

K@adpaHmele 6ecCbl - 9TO BCChI, C ITOJIHBIM MCXaHHYCCKUM

T'MpCHAJIOKCHUCM OYCHb y,[[O6HI)I JIIA 6I)ICTp0FO N TOYHOI'O B3BCIIMBAHUHA.

Buewn

HUM BUJT OHOM U3 Mojieniel Takux BecoB — BJIK-500r-M mnokasan Ha puc.9.
- A

. | Pucynok 9. Ksaapantusie Becsl BJIK-500r-M:

1 — vamka; 2 — 3kpan; 3, 11 — okHa; 4 — pyuka JIETUTEILHOIO YCTPONCTBA; 5 —
IepeHss aHeNb; 6— pydyKa pEeTryJIMpOBKH HYJIS; /— pydKa TMPEBOTO MEXAHU3Ma; 8
—yCTaHOBOYHBIE BUHTBI HOXKEK; 9 — ypoBeHb; 10 — TymOmep.

OnHu 3akioueHbl B QyTIsp C 3aCTEICHHBIM 3KpaHOM 2 U okHamu 3 u JL.

TymoOuniep 10 ciyuT 115l BKIIOUEHUSI IOJICBETKH dKpaHa. Ha 1mikane, Haxoasmencst
3a JKpaHOM 2, HMEETCS OTCYETHAs OTMETKAa B BHJIE€ JIBYX TPEYIOJbHHUKOB.
PerynupoBka HyneBOW OTMETKM IMPOU3BOAMTCS PYydkoil 6. Pyuka 7 ympaBiser
TUPEBBIM MEXaHU3MOM (COOTBETCTBYIOIIME MOKa3zaHus — B OkHe /7). Pyuka 4
YIIPABISIET JEIUTEIBbHBIM YCTPOUCTBOM, KOTOPOE MO3BOJIIET CHUMAaThb OTCYET C
TOYHOCTHIO + 10 MT" (COOTBETCTBYIOIIME MMOKA3aHUs HA YKpaHE 2 U B OKHE 3).

ITopsanok B3BemmBanus Ha Becax BJIK-500r-M crnemyromniui.

1.  IIpoBepsitOT yCTaHOBKY BECOB IO YPOBHIO 9, HaxoJsIEMycCs C
JIeBOM CTOPOHBI BecoB. [Ipn HEOOXOIMMOCTH TIOJIOKEHHE BECOB PETYIUPYIOT
YCTaHOBOYHBIMU BUHTaMU HOXEK §.

2. C moMouipl0 HIHypa NPUCOEAMHSIOT BECBHI K JJIEKTPOCETH U
BKJIIOUarOT TymMOmep /0.
3. Ilpu HeHarpyXKE€HHOM Yallke BeCOB / pydkH 7 U 4 OCTOPOKHBIM

MMOBOPOTOM CTaBSIT B TaKOE MOJIOKEHHE, YTOObI Ha dKpaHe 2 U B OKHAxX 3 U
11 Obuta uudpa 0 (moNHOE OTCYTCTBHME HArpy3Kd Ha Bechl). B 3ToM
NOJIOKEHUH TIPOBEPSIIOT HYJEBYKO OTMETKY: PHUCKAa HyJId MO IIKaje Ha
9KpaHe 27 JOJDKHA HAaXOOUThCA TOYHO TOCPEIWHE MEXAY JBYMS
TpeyrojibHUKaMu. B ciiyyae HEOOXOAMMOCTH JOOMBAIOTCS 3TOTO, Bpallas
PYUKYy 6.

4.  IlomemaroT B3BELIMBAEMBIN MPEAMET HA 4allKy BecoB /. Ecmu
Opy 3TOM Ha JKpaHe 2 MOsBISAETCS H300pakeHHE WIKAJIbI, ONEPUPYIOT
TONBKO pyukoil 4. Eciam wn300pakeHUs IIKalbl HET, ITOOMBAIOTCS €ro
MOSIBJICHUS IUJIaBHBIM, 0€3 TOJYKOB, BpAIlEHHUEM pPYYKH 7, a 3aTeM
MOJIB3YIOTCSl PYUKOM 4, Haxo/id MOJIOKEHUE, TP KOTOPOM OTMETKA MPOTHB
KaKoro-in0o 4ucia Ha 3KpaHe 2 BCTajla TOYHO MOCPEAVHE MEXAY ABYMS
TPEYrOJIbHUKAMU HYJIEBOW OTMETKHU.
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5. 3anuchIBalOT OTCYET, KOTOPBIM CKIIA/IBIBACTCS U3 a) MOKA3aHUM
B OkHe // (coTHH TrpamMMOB); 0) ToOKa3aHUW Ha d3kpaHe 2 (ACCATKH U
€IUHUIIBI TPaMMOB); B) IOKa3aHUM B OKHE 3 (JAECATKHM M COTHIE JOJIH
rpaMmma).

7. OcHOBHBIE IpUEMbI PAOOTHI B JIA0OPATOPUH.
7.1. Pacmeopenue npoowi

B nopasnsromeM OOJIbIIMHCTBE CIy4aeB XUMUYECKUI aHAIIU3 MPEANOIaracT
IIpeBapUTEbHBIN NIEPEBOJI UCCIEAYEMOIO BEIIECTBA B pacTBOp. Beibop cnocoba
Pa3IO0KEHHs AHATM3UPYEMOI MPOOBI 3aBUCUT OT MPHUPOJbI BEIIECTBA, METOJA €0
OIpPEJIENICHHS] TTOCIE PAaCTBOPEHUS U OT psla Apyrux o0crosTenbcTB. Heobxoaumo
BcerJga BbIOMpaTh TakKoOW CHocoO0 pasioKeHHs, KOTOpbld Obul Obl Haunbonee
OBICTpBIM, TPOCTHIM M HE BbI3BIBAT MOOOYHBIX dAPPEKTOB — TOTEPhH
aHajgu3upyeMoro BeriecTBa BcieactBue raszosbiaeneHus (H.S, CO,, SiFs, NH; u
1p.), oopazoBanusi MmasiopacTBopuMbix coeaunennit (PbCl,, CaSOs4, H,SnO; u T.71.)
WIH COEAMHEHUH, MPENATCTBYIOIIMX ONPEEICHUIO AIEMEHTA.

[Ipu pacTBOpeHUM ClIeQyeT CTPEMHUTbCA K TOMY, YTOOBI BEIIECTBO
PacTBOPHUIIOCH IOJIHOCTBIO, HE3aBUCUMO OT TOT'O, IOJIHBIMA WM HENOJIHBIA aHaJIU3
TpeOyeTcs npoBecTH. MHOTHME HEOPraHMYECKHE COJIM U HEKOTOPbIE OPraHuYeCcKue
COEJIMHEHHS XOpPOUIO PACTBOPSIIOTCA B BOJIE, NOJKUCICHHOW MHHEpaIbHBIMH
KHCJIOTaMH, 4YTOOBI MPEAOTBPAaTUTh THAPOJW3 (COJIM >Keje3a, BUCMyTa M Ap.).
OpraHnyeckue  COEQUHEHUS  XOpOIIO  pPACTBOPSAIOTCS B OpPraHUYECKHUX
PAcTBOPUTENISIX — CIUPTE, AlleTOHE, XJI0podopMe U Jip. BOJBIIMHCTBO METAIIIOB U
CIUIABOB, a TaKXe€ OKCHUJOB, KapOOHATOB, CyJIb(pUIOB pACTBOPSAETCA B
pa30aBIEHHBIX WM KOHIEHTPUPOBAHHBIX KUCIOTaX.

PactBopenue mpoBoJsAT OOBIYHO B CTakaHe MPU HAarpeBaHUM Ha BOSHOM,
necoyHoi OaHe wiu Ha muuTke. Henb3s momyckarh KUANEHUs W pa3OpbI3rUBaHUs
xuaKocTh. [Ipu pacTBOpeHUU CTakaH HAKPBHIBAIOT YaCOBBIM CTEKJIOM, KOTOPOE IO
OKOHYAHUU PACTBOPEHUSI OOMBIBAIOT U3 MPOMBIBAIKK HEOOJIBIITUM 00BEMOM BOJIBI.

He Bcerma pacTBOpeHME MPOMCXOAMT TOJHOCTBIO M 3aKAHYMBAETCS
MOJy4YE€HUEM MPO3PAYHOro pacTBopa. YacTo, 0COOEHHO MpHU aHAINU3€ MPUPOTHBIX
O00BEKTOB, OCTAETCS HEPACTBOPEHHAs 4acTh. [lJis MOJHOrO pacTBOpEHHUs MPOOBI
MOJy4YEHHOM pacTBOp paz0aBisAIOT ropsuei BoIOM M (QUIBTPYIOT OCAIOK yepes3
OyMakHbIi GUAbTP. PUIABTP MPOMBIBAIOT TOPSYE BOAOK, TOMEMIAOT C OCAJIKOM B
TUTENb, MOJACYUIMBAIOT, O30JII0T, @ OCTAaTOK CIUIABJIAIOT C OJIHUM M3 IUIaBHEH,
MOCJIE YETO OH JIETKO PacTBOPSAETCS.

[lepemermrBanue MpOU3BOAST CTEKISIHHOM MalOUuKOM, T0OUBasick Hanboliee
PaBHOMEPHOTO paclpe/ieJIeHUus: OJHOTO pacTBOpa B JpPYroM WM OcCajka B
pacTBope.

7.2.Ocaorcoenue
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Ocaxnenne OOBIYHO NPOBOJAT B KOHMYECKMX HpoOupkax. B mpoOupky
HAJIMUBAIOT OIPEAEICHHOE KOJUYECTBO HCCIEIYEMOIO pacTBOpa U IHIETKON
MPWIKBAIOT COOTBETCTBYIOIIMN PpEAKTHUB JI0 TMOJHOIO OCA&XKJIEHHUSA, KOTOpOe
CUMTAETCS JOCTUTHYTHIM, €CJIU MOCJI€ OTCTaWBAaHUs OT MPUOABIICHUS OJTHOM Karuiu
HE MPOUCXOIUT NOMYTHEHHUS IIPO3PAYHOI0 pacTBOpa HaJl OCAIKOM.

7.3. Omoenenue pacmeopa om ocaoxa

PacTBOp OT Ocaaka OTIENAT KaNWUIAPHOW NUIeTkor. Kanuisap nunetku
OIyCKAalOT B PAcTBOpP TakK, 4TOOBI THUIETKA OMUpaliach O Kpall HAKIOHEHHOU
npobupku. Ilo Mepe moAHATHUA pacTBOpa B NUIETKE KaMWUISP MNOCTEIEHHO
MpUONIKAIOT K OCaJIKy, HO He Kacatorcst ero. Korga pactBop yxe Oomblie He
MOJHUMAETCSI, IUPOKOE OTBEPCTUE MUIETKHU 3aKPHIBAIOT YKA3aTEIbHBIM MAJIIIEM,
BBIHUMAIOT €€ W3 MNPOOUMPKH U PACTBOP M3 MUIETKU MEPEHOCAT B YUCTYIO
MpPOOUPKY.

7.4. Qunbmposarnue u npomvléaHue 0caoKos

®dunpTpoBaHUE TPOBOAAT Ul OTAEICHUS 0CaJKa OT MaTO4YHOro pactBopa. C
ATOM LEJIbI0 HCIHOJB3YIOT pa3iMyHble MaTepuaibl: (UIbTPOBaIbHYIO OyMmary,
MOpUCTOE CTEKII0, acObect wu np. Beibop marepuwana 3aBUCHT B OCHOBHOM OT
CBOMCTB oOcaJka U pacTBopa Haja HUM. Haunbosee yacTto B KOJMYECTBEHHOM
aHaJIU3€e MOJb3YIOTCA 0€3301bHbIMU OYMANCHLIMU DUTLMPAMU.

Pasmep ¢unpTpa BBIOMpAIOT, UCXOAS M3 MAaCChl OCaJKa: OH HE JOJDKEH
3aHMMaTh OOJBIIE MOJIOBUHBI BBICOTHI (puiibTpa. BOpPOHKY naiisi BKJIaJbIBAHMS
(GuabTpa BEIOMPAIOT TaK, YTOOBI GUIBTP HE TOXOIWI A0 €€ KpaeB Ha 5-15 mm. Ot
TOTO, HACKOJIbKO MPABUIIBHO CIOXEH (QUIIBTP, 3aBUCUT CKOPOCTh (DUILTPOBAHUSI.

TexHuka paboThl ¢ OyMaKHBIMU (PUIBTPAMU COCTOUT B CIIEAYIOIIEM.

OuIbTp CKIAJBIBAIOT MOIOJIAM, TOJYYEHHBIH MOJYKPYT MEeperudaroT ee
1oroJjam, Ho Tak, 4ToObl OOKOBbIE CTUOBI HE COBMAAANU APYT C APYrOM Ha 3-5 MM.
3areM OTHENSIIOT OJUH cJoM OyMaru M MOJYYEHHbIH TakuM OOpa3soM KOHYC
BCTaBIIAIOT B BOPOHKY, pasriaxuBas cruObl ¢punbsTpa (puc.10). CMaunBaoT KOHYC
BOJIOM W3 MPOMBIBAJIKU U MOATOHSIOT (QUIBTP TaKUM 00pa3oM, 4TOOBI BEPXHSS
4acTh KOHYCa IUIOTHO MpHUJIeTalla K CTeHKaM BOPOHKHU. 3aTEM BBITIOJHSIOT (PUIBTP
IUCTUJUTMPOBAHHBIN BOJIOM M MPOBEPSIOT, 3all0JIHEHA JIM TPyOKa BOPOHKU BOJOH.
Ecnu Het, 3aKpbIBAIOT KOHEL TPYOKHU MajbLEM JEBOM pyKH, (GUIBTP HAOJHSIOT JI0
KpaeB BOJOM M MPaBOW PyKON OCTOPOKHO MPHUIIOJHUMAIOT €0 10 CTEHKE BOPOHKHU
TaK, 4yTOoObI yJlanuics BO3AyX U3 TPYOKH, MOCIE Yero CHOBA IUIOTHO MPHKUMAIOT
(GUIBTP K CTEKITY.
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Pucynok 10. Boponka c¢ yriaom B 60° u cknaapiBanue Oymaru g QuibTpa
bepuennyca.

Jns bunbTpoBaHUs O] BOPOHKY € (PHIIBTPOM CTaBSIT YUCTHIN CTakaH; MpHU
TOM TpyOKa BOPOHKH JOJIKHA KacaThCS CTCHKU CTakaHa B BEPXHEW €ro 4acTw.
OuabTpOBaHWE HAYMHAKOT C JICKAHTAIIMM SKHJAKOCTH: OCTOPOXKHO CIIMBAIOT
pacTtBop, He B3MyuMBas ocajaka. CIMBaHHUE MPOU3BOMAAT IO MAIOYKE, HAMOJIHSISA
bunbTp He Oombie yeMm Ha 2/3 ero BbICOTHL. Ilanmouka moymkHA HAXOIWUTHCS HA
(GUIBTPOM WUITH, TIOKA (PUIIBTPYETCSI )KUAKOCTh, - B CTakaHe. Koraa Bes JKUIKOCTH €
ocazka OyJeT CIuTa, 0CaJI0K MPOMBIBAIOT, TAK)KE UCIOJIB3YsI METOJ JICKaHTAIUH.
JIJ1st 3TOTO B CTakaH C OCAJAKOM MPUIMBAIOT U3 POMbIBaNIKHU (puc. 11.) HeOonbIIOi
00bEeM MPOMBIBHOM KUJKOCTH (COCTaB €€ yKa3bIBA€TCS B MPOIMKMCH) U, XOPOLIO
nepeMeliiaB MajlouKoM, Jar0T OTCTOATHCS JKUJIAKOCTH, MOCIE YEro CIUBAIOT €€ IO
najgouke Ha GpuibTp. [loBTOPSAIOT 3TN onepauuu 2-3 pasa, 3aTeM NEPEHOCAT 0CAT0K
Ha (QUIBTP.

|

{

Pucynok 11. IIpombiBanka

K ocaaky, mpoMbITOMy B CTakaHe METOJOM JI€KaHTalUHU, A00aBISIIOT
HEOOJIBIION 00bEM POMBIBHOM KUIKOCTH, MIEPEMENINBAIOT MAIOYKON U Cpaszy xKe
M0 MaJ0YKEe CIMBAIOT XKUAKOCTh C OCAJAKOM Ha (DWIBTP, 3aMOJHSS €ro He OOJbIIe
yem Ha 2/3 BoicoThl. [locie cnuBaHMs BCeil B3MYUEHHOW KUAKOCTU A0OABISIIOT
HOBYIO MOPLMIO MPOMBIBHOIO pacTBOpa M IMOCTYMAIOT TakKUM XK€ o0pa3oMm.
OCTOpPOXHO, TOHKOM CTPYHKON M3 MPOMBIBAIKK OOMBIBAIOT 0CAI0K Ha (PUIBTPE 1O
BEPXHEMY €ro Kpar HECKOJIbKO pa3. KoHel mnpombIBaHWsA KOHTPOJIUPYIOT IIO
OTPULIATENBLHOMN 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.
W3meHeHne OKpacKd WHIUKATOPHOW Oymaru yKa3blBaeT Ha PEAKIUIO CPEJbl B
pacTtBope.

7.6. Hacpesanue

HarpeBanne B 5a0opaTopuud OCYIIECTBISIOT MPU TMOMOIIM CIUPTOBBIX,
ra3oBbIX TOPEJIOK U AJIEKTPOHArPEeBATEIbHBIX MPUOOPOB.

N3 snekTpoHarpeBaTesibHbIX MPUOOPOB B XMMUYECKUX JTA0OPATOPHUSIX Yalle
BCET0 NPHUMEHSAIOT JJIEKTPOIUIMTKU. HarpeBaHne peakTUBOB B CTEKJIIHHOU
XUMHUYECKOUN TMOCy/Ie MPOBOJAT Yepe3 acOeCTUPOBAHHYIO METALTUYECKYIO CETKY.
JlnuTenpHOE HAarpeBaHue B ONPEACICHHBIX MHTEPBAJIAX TEMIIEPATYP MPOBOJST Ha
BOJISTHBIX, MACJISTHBIX U TIECUYAHBIX OaHSX.
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7.7. Boinapueanue

DTy olepanuio OCYIISCTBISIOT JUIsl YBEIWYEHUs KOHIICGHTpAlMM PacTBOpa
WIM TIOJTHOTO OTAEJNEHUS PAacCTBOPUTENA OT PACTBOPEHHOTO B HEM HEJIETYUYEro
BeniecTBa. BeimapuBanue npoBosT B (haphopoBbIX YaIllKaX U TUTIISAX, HA BOJISHBIX
O0aHsX, Ha DOJIEKTPOIUIUTKAX WM Ha acCOECTUPOBAHHBIX CETKAaX Ta30BBIMU
ropenkamu. Cremyer u30eratb CHIBHOTO TIEpPEerpeBaHus, OCOOEHHO B KOHIIE
BhITIApUBAHUs (MOXKET MPOU30NTH pa3OpPBI3TUBAHNE WU TEPMHUUECKOE PA3IIOKECHHE
BEIIIECTBA).

HeGonpioe konmyecTBO KuAKOCTH (1-2 Kariv) MOXXHO BbIIApUBaTh Ha
CTEKJITHHOW TUIACTUHKE HaJ 3JIEKTPOIUIUTKOM.

7.8. Bvicywusarnue u npokaiusaHue 0caoxkos

JIns HaxOXKJIEHUST MacChl OCaJIOK CHadajia JIOBOJSAT JI0 OMNPEJICICHHOrO0 He
U3MEHSIIONIETOCsS BO BPEMEHUM XUMHUYECKOro cocrapa. Jlocturaercs »to smbo
BBICYIIIMBAHUEM, JTMOO MPOKAJIMBAHHEM OCaJKa O TE€X IMOp, MOKa Macca ero He
IPUMET MOCTOSHHOE 3HaueHHe. Macca CUMTAaeTCsi MOCTOSHHOM, €CIU PEe3yJIbTaThl
JIBYX TIOCJICTYIOIINX B3BEIIMBAHUN pazIuyaroTcs He 6onbine yem Ha 0,0002 r.

BricymuBanue mnpoBoasT mpu Temmneparype He Bboimie 150-200 °C. He
CJIeTyeT MOMENIaTh MOKPBIN CTEKJITHHBIA (DUIBTP B HATPETHIA CYIIMIBHBIN TIKA(:
ATO MOKET MPUBECTHU K pacTpeckuBaHuio GpuibTpa. [lepBoe BhICyIIMBaHWE BEAYT B
teuenue 1-2 4., nocnenyromnme — 20-30 MuH.

[IpokanuBaHuIO MOJBEPralOT T€ BEIIECCTBA, KOTOPHIE HE H3MEHSIOT CBOETO
coCcTaBa MpU TeMIepaType MPOKaJIMBaHUSI, MPU COMPUKOCHOBEHUH C Oymarou u
MPOAYKTaMU €€ CTOpaHHUSI.

[IpokanuBaHui0  TOpPEALIECTBYET  omnepauus  osonexus. Jjus  3Toro
NOJICYIICHHBIA Ha BO3JyXe WIM B CYIIHJIbHOM IKady OyMaxHbI (QuibTp C
OCaJIKOM TIOMEHIAI0T B THUIJb W3 YKAa3aHHOTO B TNPONKHCH MaTepuaa,
IIPEABAPUTEIBHO ITPOKAIEHHBIN J0 IMOCTOSIHHOW MAacChl IIPU TOM K€ TeMIleparype,
MIPU KOTOPOM OyI€T MPOKATUBATHCS OCAIOK.

Turne ¢ GUIABTPOM OCTOPOKHO HArPEBAIOT HAa TUIAMEHH TOPEIKU WU B
MybenpHO Teun (mpu  OTKpBITOM aBeprie). [lpm 3TOoM Oymara moipKHA
oOyTIIMBATHCSI M MEJICHHO TJIETh, HO HE TOpeTh. Korga Oymara modepHeeT, HauHeT
pacchinaTbCsl M OKaXETCSl Ha JHE TUIJIA, TUIJIb MPOJBUTalOT BIIyOb TEYw,
3aKpBIBAIOT JBEPIlY U MOCTEIEHHO MOBBIIIAIOT TeMIlepaTypy 10 Tpedyemoit. [Ipu
ATON TeMreparype MPOKAJIUBAIOT TUTJb C OCaAKOM OKOJIO 1 4., mocje 4ero He
MeHee 25-30 muH. OXJIaX1at0T €ro B 3KCUKAaTOPE U B3BEIIUBAIOT.

3aTeM CHOBA MOMEIIAKOT TUTJIb B MI€Yb U MPOKaIUBAIOT 25-30 MUH. npu TOI
e TeMIlepaType, MOocje Yero CHOBAa OXJIaXIal0T B AKCUKATOpe (BpeMs OCTHIBAHMUS
THUIJISL IOJDKHO OBITH KXK/BIM pa3 OJHUM U TEM 3K€) U B3BeluBaioT. [IpokanuBanue
Y B3BEUIMBAHUE MOBTOPSIOT JO TE€X MOpP, IOKAa Macca THUIJIS C OCAJAKOM HE MPUMET
MIOCTOSTHHOE 3HA4YECHUE.
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Maccy ocajaka HaxoIiT KaK Pa3HOCTb MEXIY Pe3yJIbTaToOM IOCJIEIHErO
B3BCIIMBAHUA TUTIA (WKW (QUIbTpa) C OCAIKOM U TOCJIEAHErO B3BEIIMBAHUS
MyCTOTO TUIJIS (W PUIbTpa).

7.9. Dxempazuposarue

Ero npuMeHsoT B XUMHM TJaBHBIM OOpa3oM sl OTJEJICHMS
AHAIM3UPYEMOI'O BEIECTBA OT JIPYTMX M JUIi KOHLIEHTPUPOBAHUS €ro U3 OYEHb
pa30aBIEHHBIX PACTBOPOB.

Meron 3KCTparupOBaHHsl OCHOBAaH HA M3BJIEUYEHUHU BEILECTBA U3 CMECH IpU
IIOMOIIM OPTraHWYECKUX PACTBOPUTEINIEH, HE CMEIIMBAIOIIMXCS C BOAOU. [l aTon
eI YacTO MCHOJB3YIOT TaKHE BEIIEeCTBa, Kak Tterpaxiopun yriepoxa CCly,
xsnopodopm CHCI; u npyrue.

TexHHKa AKCTparupoBaHus B JIA0OPATOPHBIX YCIOBUAX BecbMma mpocTta. B
JEIUTENbHYI0 BOPOHKY (puc.l12.) momMeniaroT BOJHBIA pacTBOpP, COAEPMKAIIMMA
aHAIM3UPYEMOE BEIECTBO, M, €CJIM HYXKHO, J00aBJICHHbIE K HEMY pPEarcHThI
(KUCIIOTBI WM 111eT04H, Oy(epHbIEe pacTBOPBI, PEAr€HTHI, CBA3BIBAIOIINE BEIIECTBO
B KOMIUIEKC, U Jp.), HEOOXOIUMBIE JUIsl MEPEBOJA BEIECTBA B 3KCTPAruMpyeMylo
¢opMy. 3aTeM B BOPOHKY NPUIIMBAIOT OINpPEAEICHHBIH O0BEM OPraHu4ecKoro
pacTBOpUTENS, 3aKPBIBAIOT €€ MPUTEPTOW MPOOKOM M SHEPrUYHO BCTPSXUBAIOT
COJIEP)KMMOE B TE€UCHHE BPEMEHH, YKa3aHHOTO B Mpomucu (00bdHO He Oonee 1-2

MHUH.).

Pucynok 12. JlenurenbHas BOpOHKA

JIns Hammydmiero nepeMelnBaHus MEPEBOPAYNBAIOT BOPOHKY BBEpPX-BHH3
PE3KUMU JIBKEHUSIMH PYK, IPUAECPKUBAs IPABOM PyKOW MpoOKy, a JIEBOM — KpaH
BOPOHKH, 4TO oOecnedynBaeT OBICTPOE pacCllanBaHUE JKMJIKOCTEM IoOcCie
CMEILVBaHUS.

[IepemeniaB )KHUAKOCTH, BOPOHKY BCTaBIISIFOT B KOJIBIIO WMJIM JIANIKYy LITATHUBA
U JAI0T OTCTOSITBCSA 10 T€X IOP, IMMOKA CMECh PA3JIEIUTCS Ha JIBa IIPO3PAUHBIX CIIOS
C 4eTKO 0003HauY€HHOM rpanuueid. OpraHu4eckuil cioi Oy1eT HaXOAUThCA WM a
BEPXHEM WJIM HMXKHEM CJIO€, B 3aBUCUMOCTU OT TOrO, MEHbILIE WM OOJIbILIE €ro
IUIOTHOCTh OTHOCHUTEIBHO IUIOTHOCTH BOJbI. Pa3ieneHHble ClIOM CAUBAIOT (IIpH
OTKPBITOM MPOOKE BOPOHKH) MOCIIEOBATEIBHO B JIBA Pa3HBIX COCY/IaA.

Jlabopartopnoe 3ansitTue 1. Knaccel HeopraHuuecKux COeTMHEHUH.

OmneiT 1. [lomydeHne KACIOTH U OCHOBAHUS
Peaxmuevl u obopyoosanue: IOPOLIOK CEPbl, CUHUM JaKMYC, IITATUB
C IpoOupKamMu, OAHKYU U JIOXKEUKH JJIs1 CKUTAHUS BEIIECTB, CHUPTOBKH.
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Teopemuueckoe nosicnenue. KuciaoramMmu Ha3bIBaIOTCS  CIIOKHBIC
BEIIECTBA, COCTOSIINE W3 aTOMOB BOJAOPOJA, CIIOCOOHBIX 3aMEIaThCsl Ha aTOMBI
METa/UIOB M KHCIOTHBIX OCTaTkoB. Ilo cocTaBy KHCIOTBI JAENATCS Ha
kuciopoacoaepxkaniue (HNOs, H,SO,u 1.1.) u 6eckucnopoausie (HCI, HBr, H,S);
0 YHUCITy aTOMOB BOJIOPO/JIa, CIIOCOOHBIX 3aMEeIaThCA Ha METaJl — OJHOOCHOBHBIE
(HCI, HBr, HNO, wu gap.), aByxocHoBHble (H>SO4H>SO;, H.S u nap.),
tpexocHoBHbIe (H3PO4); mo cmocoOHOCTM K OTHICTVIEHHIO HWOHOB BOJOPOJA
(muccormanuu) — cunsHbie (HCI, H.SO4, HNOs), cpeanue (H.SOs, H3POs), u
ciabeie kuciotsl (H>S, H,COs).

KucnoTsl cormacHO TeopuH 3IEKTPOIUTHYECCKON THUCCOIUAIMN B KauyeCTBE
KaTHOHA O0pPa3yroT TOJIBKO KaTHOHBI Bojopona H+ (TouHee MOHBI TUAPOKCOHMS
H;0+): HCl=H++Cl~

OCHOBHOCTh ~ KMCJIOTBI ~ONPENENSIETCA YHUCIOM KaTHOHOB BOAOPOJA,
o0Opa3yromuxcsi MpHU JUCCONHMAIMH. MHOTOOCHOBHBIC KHCJIOTHI JHUCCOIUUPYIOT
CTYIICHYATO:

H,SO; < H "+ HSOs

HSO3_ > H - + SO3_

B pactBopax KMCIOT JaKMyC CTAaHOBUTCS KPACHBIM, METUJIOBBIM OpaH)KEeBBIH
— PO30BbIM, (heHOIPTAIEUH OCTAETCSI OECIIBETHBIM.

KucnoTsl moy4aroT pacTBOpEHUEM KUCIOTHBIX OKCHUIOB B BOJIE:

PzOs + 3 HzO = 2 H3PO4
WM 110 PeaKiiui 0OMeHa COJIM C KUCIOTOM:
Ca3(PO4)2 +3 HzSO4 =3 CaSO4 +2 H3PO4
OcHoBaHus — XUMUYECKUC COCTMHCHHSI, CoJIepIKaIIne
ruIpokcuIbHy0 rpymmy OH ™ u crmocoOHBIE TUCCOIIMUPOBATH B BOJHOM PacTBOPE
c oOpazoBaHueM THUAPOKCWIbHBIX HOHOB OH . Ilo cremenu auccouuanu
paznmuuaroT cinadbsie (NH4OH) u cunbnabie ocHoBanus (NaOH, Ca(OH),). Xoporo
pPacTBOPHUMBIC B BOJIC OCHOBAHHSI Ha3bIBAIOTCS MIEIIOYaMHU.

['uapokcuapl — MPOAYKTHI COCIMHEHHSI OKCHJIOB C BOaOM. Paznmuyaror
OCHOBHBIE (OCHOBaHHUsI), KHUCIOTHBIE (KHCJIOTBI) W amdoTepHbie (aM(OIUTHI)
TUJIPOKCHUJIBI.

OcHoBaHUsI MpU AMCCOLMAIIMKA B PACTBOPE B KAYECTBE aHMOHOB OOPa3yroT
TOJBKO ruapokcua — uousl: NaOH — Na™ + OH

KucnorHocte ocHoOBaHusi omnpenensercss uucioM uoHOB OH
MHOTOKHCIIOTHBIC OCHOBaHUS AUCCOIUUPYIOT CTYTIEHYATO:

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

(CaOH)" <> Ca** + OH

BoaHbie pacTBOpBI XOPOIIO paCTBOPUMBIX OCHOBaHUH (11I€J10Y€i) U3MEHSIOT
OKpacKy HWHIMKATOPOB: B IIEIOYHBIX PACTBOPaX (PHOJETOBBIM JIAKMYC CHHEET,
OecrBETHBIN GeHOoN(TATIEHH CTAHOBUTCS MaJTMHOBBIM, @ METHJIOBBIN OpaHKEBbIN —
KEJITHIM.

OcHOBaHUS pearupyroT ¢ KUCIOTaMH, 00pa3ys COIHU U BOJLY:

NaOH + HCI = NaCl + H.O
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Ecnu ocHOBaHME M KUCIOTA B3SIThl B SKBUMOJISIPHBIX OTHOIIEHUSIX, TO Cpe/ia
CTAaHOBUTCA  HEUTpaJbHOM, a Takas peakuus  Ha3bIBACTCI  PEaKLUEH
HEUTpaIU3aLUU.

MHorue HepacTBOPUMBIE B BOJIE OCHOBAHUS MPU HArPEBAHUU
pasnararorcs:

Cu(OH), = CuO + H,O

[Ilenoun nmosryyarOT paCTBOPEHUEM OKCHUJIOB B BOJIE:

NazO + HzO =2 NaOH

HepacTtBoprMbIe B BOJIe OCHOBaHUSI OOBIYHO TOTYYAIOT ICWCTBHEM IIET0Ueh

Ha pacTBOPUMBIE COJIM METAJIOB:

CuSO; +2 NaOH = CU(OH)2 l + Na,SOq4

Xoo pabomwvi. HanuBatoT B 0aHKY ISl C)KMTaHHSI BEIIECTB HEMHOTO
BOJbl. B ’Kele3HyI0 JI0KEUKy HACBINAOT HEMHOIO IOpoIIKa cepsl. Harpesaror
JIO’KEUYKY € Cepoil B IJIAMEHU CIIMPTOBKH U, KOT/Ia cepa 3arOpUTCs, BHOCAT OBICTPO
JIO)KEUKYy C Topsiei cepoil B Oanky c¢ Bojoil. [locie Toro, kak ropesnue
IPEKPATUTCS, COIEPKUMOE OaHKK XOpoIIo B30aiThiBatoT. [IpuinBaroT pacTtBop
CHUHEro JIakMyca M HaOJIOAAar0T MOKPACHEHUE pacTBOpa BCJIEICTBUE U3MEHEHMS
[BETa MHAMKATOPA B KUCIIOU Cpele.

3adanue. JlonuiuTe ypaBHEHUS pEaklUMU W HA30BUTE IOJYUYCHHBIC
BEILIECTBA.

S + Oz -

SOz + HzO -

OmneiT 2. [TonmyyeHne OCHOBaHUs U3 OKCHJIA METAJLIA
Peaxmuevi u ob6opyodosanue: mopomok okcuga kaibius (CaO),
(deHondTanenH, KpacHbI JIAKMYC, IITATUB C TPOOUPKAMH.

Teopemuueckoe nosichernue. OKCUABI — NPOAYKTbI COETMHEHHUS JIEMEHTOB C
KkuciopoaoM. Paznmuuaror coneoOpazytone U HecojieoOpasyrolue OKCHUIIbI, a
TaK)Ke TMEPOKCHUIbI, KOTOpHIE IO CBOMCTBAM OTHOCATCA K COJISIM IEPOKCHUIA
Bogopona H,O.. Ilepokcuabr oOpasytor menounsie (Li, Na, K, Rb, Cs ) u
menounozemenbHble (Ca, Sr, Ba) Metaiuibl, B HUX aTOMbI KUCJIOpPOAA CBSI3aHBI
MeXIy co00i KoBaJIeHTHOHM CBsi3bio (Hampumep, K,O,: K— O — O —K) wu nerko
paznaraloTcsi ¢ OTUICIVIEHHEM AaTOMapHOIr0 KHCJIOPOJa, MOATOMY MEPOKCHUIBI
ABIIAIOTCA CHJIBHBIMH OKucauTeNnsiMu. HeconeoOpasyrommx OKCHIOB HEMHOTO
(mampumep, CO, NO, N,O), onn He 00pa3ylOT COJIEM HU C KHCIOTaMH, HHU C
ocHoBaHMsIMU. CoJie0oOpa3yrolMe OKCHABl  MOJAPa3JeisiloT Ha  OCHOBHBIE,
KHUCITIOTHBIE U aM(OTEpHBIE.

OCHOBHBIE OKCHJIBI 00pa3ylOT METAJIbI C HU3IIMMH CTETICHSIMU OKUCIICHUS
+1, +2 , UX TUApaTaMu SBISIIOTCS OCHOBaHHS. XOPOIIO PAacTBOPUMBIE B BOJE
OCHOBAHMSI IIEJIOYHBIX METAJUIOB Ha3bIBalOTCs IienoyamMu. OCHOBaHUS IIEJIOYHO-
3emenbHbIX MeTaiioB (Ca, Sr, Ba) Takke 00pa3yroTcsi Ipu pacTBOPEHUH B BOJE
COOTBETCTBYIOIIUX OKCHUJIOB, HO UX pPAcTBOPUMOCTh MeHblie. K mienodam
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npuOmkaeTcss Tolibko TuApokcua Oapus Ba(OH).. OCHOBHEIE OKCH/EI
pearupyroT ¢ KUCJIOTHBIMU OKCUAaMHU U KUCJIOTaMH, 00pa3ys COJIu:

CaO + CO, — CaCOs;

CuO + 2HCI — CuCl, + H,O

Kucnornsie okcuapl 06pasytotr Hemetamisl (B, C, N, P, S, Cl u np.), a Takxe
METaJIIbl, PACIOJIOKEHHbIE B IOOOYHBIX MOATPYIIAax  OOJBIINX IEPUOIOB,
oOpasyrolue COeIMHEeHHS BBICIINX CTeNeHe okucienus +5, +6, +7 (V, Cr, Mn u
ap.). I'mapataMu KUCIOTHBIX OKCHIOB SIBJIIOTCS KUCIOTHI. KUCIOTHBIE OKCHJIbI
pearupyroT ¢ OCHOBHBIMHU OKCHJAMH M OCHOBAHUSMU:

SO, + Na,O — Nast3;

N,Os + 2NaOH — 2 NaNO; + H,O

AMdoTtepHbie OKCHBI 00pa3yIOT METAJUIbI IJ1aBHBIX U MOOOYHBIX NOArPYIIII
cpeanux crenene okucienus +3, +4 (Al, Cr, Mn, Sn u nip.), udorga +2 ( Sn, Pb) ,
WX TUAPATHI MPOSBIISIIOT KAK OCHOBHBIE, TaK U KUCJIOTHBIE CBOMCTBA. AM(DOTEpHbIE
OKCHU/IbI pearupyroT Kak ¢ KUCIOTaMU, TaK U C OCHOBaHUSIMH:

Cr,0O; + 6 HCI — 2 CrCl; + 3 HyO;

CI'203 +2 NaOH — 2 NaCI’Oz + Hzo

OKcuabl MOYKHO TIOJTYYUTh PEeaKIued COeAMHEHUS dJIEMEHTa C KUCIOPOIOM:

2Mg + O, — MgO,

4P + 502—> 2 PzOs

WM peakIyer pa3ioxKeHHUs CJI0KHOTO BEIIECTBA:

CaCO; — CaO + CO,,

2ZH(NO3)2 —27n0 +4 NOz + Oz.

Xoo pabomwi. HanuBaroT B npoOUpKy 2-3 M BOJbI U JOOABISAIOT
HeMHOro HerameHod wu3Bectu CaO, TmarenbHo nepeMemuBaT. (Cmech
pa3uBalOT Ha JBe MNpoOupku. B oaHy wu3 HuUX mnpubaBisioT 3-5 Kamenib
benondTrasnienHa, BO BTOPYIO — paCTBOP KpacHOro Jiakmyca. OTMeUaloT U3BMEHEHHE
OKPAacKW MHAMKATOPOB. 3adanus.l./lonuimmnre ypaBHEHUS MIPOXOASIIEH PEaKIINU:

CaO + H,O—

2. HazoBUTE MOJIyYEHHOE COEAMHEHNE.

3. Hanmmure ero rpadguyueckyro Gopmyy.

Omnpit 3. [TonyyeHne HEpaCTBOPUMBIX OCHOBaHUM
Peaxmuevt u obopyoosanue: pactBopsl xsopuaa maraus (MgClL),
xinopuna »xene3a (III) (FeCls), rugpokcuna natpusi (NaOH), constHOM KuCTIOTHI
(HCI), mrraTtuB ¢ npoOupKaMu.
Teopemuueckoe noscnenue. HepacTBopuMble OCHOBaHMS — 00JaJarOT
CJIEIYIOIIUMHU CBOMCTBAMU:
1) He okpammBaroTCsi HHIUKATOPOM.
2) Pearupytrot ¢ kucioroi. [Ipu 3ToM mosydaeTcsi cojib TaHHOW KUCIOTHI U
00s13aTeNIbHO BOJA.

3) Jlerko paznararoTcsi Ipy HarpeBaHWU Ha OKCUIBI U BOy. Hampumep:
Cu(OH); —CuO + H,O
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Xoo pabomwi. K HECKOJIBKMM KaIlJIIM PacTBOPOB COJIEH XJIOPUIOB
Mmarnus u xeneza (MgCl, FeCls) npunuBaloT HECKOJIBKO Kareilb pacTBOpa €IKOTO
Hatpa NaOH. OTMeuaroT uBeT 00pa3yromuxcs 0CaJaKoB, COCTaBISIOT YPaBHEHUS
peaKkinu:

MgCI,+ NaOH —
FeCl;+ NaOH —

CopepxuMoe KaxaouW MpoOMpKU pasnensitorT Ha 2 dactu. K ojHoM
gactu n00aBisaioT u30bITok kucnoTel (HCI), a k apyroit — u30BITOK IIEIOYH.
Ha6mrogatror pactBopenue ocaaka. CoOCTaBISIOT YpaBHEHHUS COOTBETCTBYIOIIUX
peaKIui.

3a0anua.1. Cpenmaiite BBIBOA O CBOMCTBaxX  00Opa3yroOIIMXCs
TUAPOKCHUIOB.

2. IIpoBepwTe oTHOmeHUEe ocanakoB K kuciore (HCI) u k menoyam
(NaOH). 3. O0bscuaute uto Habmonaercsa? 4. CocraBbTe YpaBHEHUSI PEAKIIMIA.

5. Cnenaiite BbIBOJ 00 OTHOIIICHUM THIPOKCHUIOB MarHus U kenes3a K
KHUCIIOTE U K U30BITKY LIEIOYH.

Onpit 4. [lonydyenue u cBoMcTBa aMPOTEPHOTO TUIPOKCUIA
Peaxmusvt u o06opyoosanue: pactBopbl xyopuna ImHKa (ZnCl),
ruapokcuaa Hatpust (NaOH), constHol kucnotsl (HCI), mratuB ¢ mpobupkamu.
Teopemuueckoe  nosacnenue.  AMQPOTUTHI MPEACTaBIAIOT  CcOOOM
TUAPOKCUIBI, TPOSBISIONIME B pEAKIUAX KaK OCHOBHbIC, TaK M KHCIIOTHBIE
croiictBa. K aum otHOocarcs Be(OH),, Al (OH);, Zn(OH),, Cr(OH); u mpyrue.
AMdoTEpHBIE TUIPOKCUJIBI PEATUPYIOT C OCHOBAaHUSIMU  KaK KHUCIOTBI, a C
KHCJIOTaMH — KaK OCHOBAHMUSI:
Cr(OH); + 3 HCI = CrCl; + 3 H,0;
Cr(OH); + 3 NaOH = Na;[Cr(OH)s].

Xoo pabomul. HanusaroT B 2 npobupku 3-4 kamiu pactBopa ZnCl, u
npuOaBiAOT 1Mo KarisiM pactBop NaOH g0 mosiBieHust ocajaka (cMech cierka
CJIeyeT BCTPSIXHYTH). B 0aHYy M3 mpoOMpOK MPHIMBAIOT MO KarUisIM KHUCJIOTY, B
JIpYyTyI0 — IIeJ0Yb (ComepKuMoe MpoOUpKH BCTpAxHYTH!). HalbmromaroT uTo
MPOUCXOIUT?

3aoanue. CocTaBbTe YpaBHEHUS PEAKIU:

a) paCTBOPEHMS TUIPOKCHUIA IIMHKA B KUCIIOTE.

B) PaCTBOPEHUS THAPOKCH/IA ITMHKA B IIEITOYH.

OTMeThTe TNPUHIUIUATIBLHOE OTIWYHE THAPOKCHIA IIMHKA OT
THJIPOKCHUIIOB MarHusi W keje3a (OmbIT 3.) W CHACNaliTe BBIBOJI O CBOHCTBax
THJIPOKCHIA ITUHKA.

OmnpiT 5. O6pa3oBaHUE KUCIBIX COJIEH

Peaxmusvt  u  ob6opyoosanue: wu3BectkoBass Bojma (Ca(OH)),
yraekucibii ra3 (CO,), npoOupkwu, mratus, anmnapat Kura.
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Teopemuuecxkoe nosicnenue. COAM — ITO CIOXKHBIE BELIECTBA,
o0pa30BaHHbIE ATOMAaMU METAJJIOB M KUCIIOTHBIMHM OCTaTKaMu. B 3aBucuMOCTH OT
KOJIMYECTBEHHBIX COOTHOUIEHUH, B3STHIX AJI1 PEAKIMH KUCIOTHl U OCHOBAHWUS,
MOTYT 00pa30BBIBAThCSI PA3JIUYHBIE 10 COCTABY COJIM:

l. CpenHMMH WJIM HOPMAJBHBIMHM COJISIMM Ha3blBalOT COJIM, KOTOpBIE
o0pa3yloTCcsl MpH 3aMELIEHUH METalIOM BCEX AaTOMOB BOJOpPOJa B KHUCIIOTE
(KMClIoTa M OCHOBAaHUE TPU TMOJYYEHHHU COJIM B3AThl B HKBHUBAJEHTHBIX

KOJINYECTBAX):
3H,SO,4 + 2A1(OH)3 - Alz(SO4)3 + 6H,0
2. KucneiMu  comsiMu  (TUIpPOCOSIM)  HA3bIBAIOT  COJM, KOTOPBIE

o0Opa3yloTcs B pe3yJbTaTe HEMOJNHOTO 3aMEIICHHs] BOJOpOJa Ha METaUT WIIH
aMMOHUMHYIO Tpynny (IpU MOJYYEHUH KHUCIOW COJM KHUCJIOTa JOJDKHA OBITh B
M30BITKE):
3H,SO4 + AI(OH); — AI(HSO,); + 3H,O
U30BITOK
3. OCHOBHBIMHM COJISIMH  (THAPOKCOCOJIM) HA3BIBAIOT COJIM, TAE HACT
HEMOJIHOE 3aMElIEHUE THUJIPOKCUIBHBIX TPYNI OCHOBAaHUS WIU aM(pOTEPHOIrO
TUAPOKCUAA HAa KHUCJIOTHBbIE OCTaTKH. (OCHOBHBIE COJM - IPOAYKT HEMOJHOMN
HEUTPAIN3aLIM MHOTOKUCIIOTHOI'O OCHOBAHMS KUCIOTOM.
H,SO4 + AI(OH); — AIOHSO, + 2H,0
U30BITOK
4. JIBOMHBIMU COJISIMHM Ha3bIBAIOT COJIM, T/I€ UJIET 3aMEIIEHUE aTOMOB
BOJIOPOJIa MHOTOOCHOBHOM KHUCJIOTHI Ha aTOMBI Pa3HbIX METAJUIOB, WU Kak
MPOAYKT 3aMEIIEHUs] TUAPOKCUIBHBIX TPYII MHOTOKHUCIOTHOTO OCHOBaHHUS Ha
KHUCJIOTHBIE OCTAaTKH Pa3HbIX KUCIIOT.
NaHSO,4 + KOH — NaKSO, + H,O
Kucnpie cou MOXXHO TOJIYYUTh NPU ACHCTBUM KUCJIOTHI Ha CPEIHIOO
COJIb:
Ca3(PO4)2l + H3PO4 — 3C8,HPO4
WM U30BITKA KUCIIOTHI HA OCHOBAHHUE:
Ca(OH),| + 2H,SO4 — Ca(HSO4), + 2H0O
Xoo pabomveir. HanuBaiot B poOupKy 3-4 Karuiv u3BECTKOBOW BOJIBI U
MPOITYCKAIOT Yepe3 pacTBOp YIVIEKUCHbIM ra3 u3 ammapara Kuma. Ilpu stom
BHauajge oO0pa3yeTcsi OCaJOK CpeaHEH COJM, KOTOPBIA pPACTBOPSETCS MpHU
JajdbHEUIEM TMPOMYCKaHUM YIJIEKUCIOTO Ta3a 4Yepe3 CYCHEeH3HI0 KapOoHaTa
KaJIbIUS U3-32 00pa30BaHUS KUCIION COJIH.
3aoanus. 1. Hanumure ypaBHEHUs peaklMii 0Opa3oBaHUs CpeHEN U
Kucaon conei. 2. Caenaite BbIBOJ O PACTBOPUMOCTH B BOJIE CPEIHUX M KHUCIBIX
coisieit. 3. CocraBbTe rpaduueckue GopMyisl cpeaHelt U kuciaout coneit. HazoBure
uX.

JlabopatopHoe 3anstue 3. IlpuroroBieHue pacTBOPOB  Pa3IUYHOM
KOHIICHTpAIIUH.
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Omnprt 1. [IpuroroBnenne pacTBOPOB € 3aJaHHOW MacCOBOM JJOJIEW BEIIECTBA

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

kpuctamuueckass (Na,COs  10H,0), Becwl, apeomeTp, MepHasi Koja0a, BOPOHKA,
MEPHBIN LIWIUHIP.

Teopemuueckoe noscuenue. [1onsiTHE pacTBOPHI BKIIIOYAET B €051 HCTUHHBIE
pPacTBOPHI U KOJUIOMHBIE pACTBOPHI. Paznnune Mex 1y HUMH 3aKIII04aeTCs MPEexIe
BCETo B pa3Mepax YacTHIl U OJTHOPOJAHOCTH CUCTEM.

HcTuHHBIE pacTBOPHI - 3TO TEPMOJAUHAMUYECKH YCTONYMBBIE OJHO(A3HBIE,
OJTHOPOJIHbIE TOMOTEHHBIE CHUCTEMBI, COCTOSIINE M3 JBYX WM OOJBILEro 4ucia
KOMIIOHEHTOB ¢ pasmepoM dactun Ha ypoBHe 107°-10° m. KommonenTamw,
COCTaBJISIIOUIMMH PACTBOP, SBJSIOTCS PACTBOPHUTENh M PACTBOPEHHBIE BEILECTBA.
PacTBopuTeneM ycClIOBHO MPHUHITO CYUTATh KOMIIOHEHT, arperaTHOE COCTOSHHE
KOTOPOTO HE M3MEHsETCS Mpu 00pa30BaHUM PAaCTBOPA, U KOTOPBIA COACPKHUTCS B
OonpireM konudecTBe. PacTBopuTeny MOTYT OBITh KUAKUMH WIH TBEPIBIMH, a
pacTBOpsieMbIe BEIIECTBA MOTYT HaxOJUThCS B JIIOOOM W3 TpeX arperatHbixX
COCTOSIHUM.

KoHueHnTpamusi pacTBOpoB - 3TO Ba)KHEHIIash XapaKTepUCTUKA JF000T0
pactBopa. OHa ompenemnsieT coJAep:KaHne BEIIECTBA B €IMHUIIE MAcChl MIIK 00beMa
pactBopa (MHOrJa pacTBOpuTess). B mpakTuke wyamie BCEro HCHOJB3YIOT
CJIEyIOIlMe KOHIIEHTpAIMK: MaccoBasi JI0JIsl, MOJISIpHAsi KOHILIEHTpAILMsl, MOJISIpHAsI
KOHIIEHTpalusi SKBUBaJeHTa (WJIM HOpPMalibHas KOHIIEHTpAIMs), MOJsUIbHAs
KOHIIEHTpAIsl, TUTP PacTBOpa, MOJISIpHAs AOJI.

OmHowenue Koauyecmea uau MAccbl Gewecmsd, CcooepiHcauiecocs 8
cucmeme, K 06veMy Ul Macce Mo CUCmeMbl HA3bl8Aemcs KOHYEHMpayueu.

CriocoOb!I BbIpaXeHHsI KOHIIEHTPAIIMHA PACTBOPOB:

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

U
YV (Monb/1 mim Monb/MY);
MOJIAIPHASL KOHYEHMPAayusi 3K6UBANEeHMOE8 — OTHOILIECHHUE KOJIMYECTBA
HKBHUBAJIEHTOB PACTBOPEHHOIO BEIIECTBA, K 00bEMY pacTBOpA.

V>
Cr=———

V' (Monb/n umu Mosb/M?);
MOANbHAS KOHYEHMPayus — OTHOIIEHNE KOJIMYECTBA PACTBOPEHHOTO
BELIECTBA, COAEPIKAILETOCH B CUCTEME, K MACCE PACTBOPUTEIS.

Cin = Vp.B.
M p-11 - (Monw/Kr);
monapuasn 001(1) KOMIIOHEHTa B PaCTBOPE - OTHOIIIEHUE KOJUYECTBA
ATOTO KOMIIOHEHTa(V;) K OOIIeMy KOJMYECTBY BCEX COJEPIKAIIUXCA B CHUCTEME
BEIIICCTB;
X1:U1/(U1 + v+ .. )
maccosas 00l pacmeopeHH020 6euyecmed — STO OTHOIIEHUE €ro
MacChl K Macce pacTBopa
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W(p.5.)=2P% 100%

mp-pa
MOJKCT BBIPpAKATHCA U B A0JIAX OT CAWMHHUIBI.

Xoo pabomui:

Ilpucomoenenue pacmeopa u3z meepooco eeuecmea u 600bl

[TpuroroBmnsitor 250r pactBopa KapOOHaTa HATpPUs C MaccOBOM Jloyei
Na,COs 5 % u3 kpucraummdeckoit conu Na,CO3 ¢ 10H,O u Boabl. PaccunThiBaroT
MacCy YKa3aHHOTO KpHUCTAJUIOTHApaTa, HEO0OXOAUMOIro [UJIsi IPUTOTOBIICHUS
pactBopa. B3BemmBarT 3Ty MacCcy Ha TEXHOXMMHUYECKUX Becax C TOYHOCTBIO IO
0,01 r. BpruncnsioT, kakoii 00beM BOJbI HEOOXOAUM JUIsl PACTBOPEHHUS B3SITOU
HaBecKu. OTMEPSIOT MEPHBIM LIWJIMHIPOM 3TOT 00beM. BbuinBatoT BoAy B cTakaH
Y pacTBOPSIOT B HEM HABECKY COJM. APEOMETPOM U3MEPSIOT IUIOTHOCTh pacTBOpa
U TI0 CTIPAaBOYHOM TalJMIle OMpeneianuTh MaccoByto 100 Na,CO3 B ModyuyeHHOM
pacTBope.

IIpucomoenenue pacmeopa u3 KOHYEHMPUPOBAHHO20 PACMEOPA U 800bl

[IpuroroBisitor 250 My aKKyMyJIATOPHOM KHMCJIOTBI, MaccoBas J0Ji1 B
kotopoit H.SO4 28 %, 13 KOHLIEHTPUPOBAHHOTO PACTBOPA CEPHOM KHUCIIOTHI.

OnpenensitoT  apeoMeTpPOM  IJIOTHOCTh  KOHIIEHTPUPOBAHHOTO pPacTBOpa
CEpHOM KUCIOTHI, UMEroIIeicss B mabopaTopuu. HaxoasT no cnpaBoyHoOM Tabnuiie
MaccoByt0 0110 (%) KUCTOThI, COOTBETCTBYIOILYIO 3TOM IJIOTHOCTH.

PaccunThiBatoT, Kakyr MacCy KOHIIEHTPUPOBAHHOTO pPacTBOpa M BOJbI
HY>XHO B34Th sl npuroroBieHus 250 mn 28 % pactBopa H,SOs, miioTHOCTH
xoroporo 1,205 r/cm’. J{nsa pacuera 00HEMOB UCXOAHBIX PACTBOPOB IIOJIB3YIOTCS
JUArOHAJIbHYIO CXEMY, WIH «IIPABUJIO KPECTay:

Wim,

W N
/N

Wom,

rae W— maccoBasi 1011 CEpHOM KHUCJIOTHl B HNPUTOTOBJISIEMOM PaCTBOPE;
W.,W, — Ooiiee BbIcOKasi 1 HU3Kash MacCOBBIC JOJIM MCXOJHBIX PacTBOPOB (st
Boabl W,=0); m;, m, — Macchl UCXOJHBIX PACTBOPOB 0OJEe BHICOKOM M HU3KOM
MacCOBBIX JoJeid. COOTHOIIEHUS [ UCXOJHBIX pacTBOpPOB: m; = W-W,my= W;-
W. TlepecuuThiBaloT MOJMYy4YEHHBIE MacChl Ha 00BEM. PaccuuThIBarOT 00BEMBI
UCXOJIHBIX  PacTBOPOB, HEOOXOAMMBIX  JJisi  mpurotoBienuss 250  mn
AKKyMYJISITOPHON KHUCHOTBI. OTMEpUTh BBIUKUCIEHHBIE OOBEMBI, CIHUBAIOT B
TEPMOCTOMKHII CTakaH U TMEpeMEelINBAaOT (KUCJIOTY NPWIMBAIOT K Boje!).
[Tonmp3ysick apeomMeTpoM, OIMPENEIAT IUIOTHOCTh IPUTOTOBIEHHOIO PacTBOpPA,
MaccoByto noito H,S04 (o cpaBouHO TabnuIEe) U pacXoKIEeHUE MPAKTHUYECKU

MOJYYEHHOTI0 3HAYECHUS C 3a/IaHHBIM.
BBIUUCISIOT MOJIAPHYIO KOHIICHTPAIlMIO U MOJISIPHYHO KOHIIEHTPAILIUIO

SKBUBAJICHTA MOJIyYEHHOTO PacTBOpa.
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Onbir 2. IlpuroroBiieHWE pacTBOPOB OMPEACICHHON MOJISPHOM
KOHLIEHTPAIMU ¥ MOJISIPHOM KOHIIEHTpAllMK SKBUBAJIEHTA
Peaxmuevt u obopyoosanue: pactBop cynbdpara HaTpus (Na,SO.),

kpuctamoruapatr (Na,SO.210H,0O), Becwl, apeomerp, mMepHasi Koyi0a, BOPOHKA,
MEPHBIN UJIUHJIP.

Xoo pabomui:

Ilpucomosnenue pacmeopa u3z meepooco eeujecmea u 600bl

[IpuroranuBator 50 wmn 0,1 M pactBopa cyiabdara HaTpus u3
kpuctatornapara  Na,SO10H,O.  PaccuuThIBarOT,  CKOJIBKO  I'PaMMOB
kpucraimmoruapara Na,SOse 10H,O Hy)HO B35Th JJIsI IPUTOTOBIICHHS] YKa3aHHOTO
pacTBopa. B3BenmmBalOT Ha TEXHOXMMHUYECKHX BECAaX BBIYMCICHHOE KOJUYECTBO
coyii ¢ ToyHOCTRIO /10 0,01 T HA yacoBoM cTekiie. B MepHyto kos0y Ha 50 mut uepes
BOPOHKY NEPEHOCAT HABECKY COJIM, HEOOJbIIUM KOJIMYECTBOM BOJBI CMBIBAIOT C
4acoBOI'0 CTEKJIa U BOPOHKHU BCIO COJIb B K0JIOy. IlocTeneHHo n00aBisioT BOLY U
MEePEMENINBAIOT KUIKOCTh JI0 MOJHOIO PACTBOPEHUS COJIU. 3aTe€M JOBOJAT 00BEM
pacTBopa 10 MeTKH. [IpuUroTOBIEHHBIM pacTBOp TUIATENBHO NEPEMEIINBALOT,
NEPeSIMBAIOT B CYXOW LMJIUHAP, apeoOMETPOM HU3MEPSIOT IUIOTHOCTh U IO
CIIPABOYHOM TaONMUIIE HAXOJAT MACCOBYIO JOJIIO COJHU. BBIUHUCIAIOT MOJSPHYIO
KOHIICHTPALMIO MMOJIYyYEHHOTO PacTBOPA.

3aoanue. YCcTaHOBUTE PACXOXKJIECHUE KOHIIEHTPAIIMU MOJIYYEHHOTO pacTBOpa
C 3aJIaHHOM.

IIpucomoeénenue pacmeopa u3 KOHYEHMPUPOBAHHO20 PACMEOPA U 800bl

[Ipurorasnusaror 50 mu 0,1 H. pacTBOopa CEpHOM KHUCIOTBI M3 PAacTBOpA,
uMerolerocs B 1adboparopun. OnpenensoT apeoMeTpoOM €ro mioTHocTh. Haxoasar
o tabauie maccoByto goii0 H.SO4 B pactBope. PaccunThIBalOT HaBeCKy, a 3aTeM
o0BeM pacTtBopa, HeoOxoauMbId A npurotosienus 0,1 H. pacTBopa. OTMepsIOT
MEpHBIM LIMJIMHIPOM pPACCUUTAHHBIA 00BEM pacTBOpa KucioTel. HamuBaioT B
MEPHYIO KOJIOY eMKOCThI0 50 MJI OKOJIO TOJIOBUHBI O00BbEMa BOJABI U BIMBAIOT
OTMEpPEHHBI 00bEM CEpHOM KHCIOTHl uYepe3 BOPOHKY. CMBIBAIOT KHCIOTY C
BOPOHKH BOJIOH, B30ANTHIBAIOT PACTBOP, OXJIAXKIAIOT, JOBOJSAT BOAOU O METKHU U
XOpOILIO NEPEMEIINBAOT.

3aoanue. 1lpoBepbTe MPaBUIBHOCTh MPUTOTOBJICHUS PACTBOPA AHAJOTUYHO
onbITy 1.

OmnbiT 3. MOHHBIE peakiuu B paCTBOPAX AJIEKTPOJIUTOB.

Peaxmuevr u o0b6opyoosanue: mWMTATUB C TPOOHPKAMH, MHIETKA-
KanenbHula, pactBopel xyopuaa Hatpust (NaCl), xmopuaa xeneza (III) FeCls,
cosistHoM kucnoTel (HCI), Hutpara cepedpa (AgNOs).

Teopemuueckoe nosichenue. B pacTBopax 3JEKTPOJIUTOB pEAKLMU
MPOUCXOAIAT HE MEXAYy HUX MOJIEKYJaMH, a MEXIy HOHAMH, WX Ha3bIBAIOT
MOHHBIMU  peakuusiMu. oHHble  peakiuu  ObIBalOT:  OOpaTUMBIMH |
HEOOpPaTUMBIMHU.
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[IpumepoM oOpaTuMOl peakiuu OyAeT peakuuss MEXIy HUTPaATOM
HATUPUS U XJIOPUJIOM KaJIHs:

NaNO; + KCI <= KNOs + NaClI

Na"+NO; + K" +CI' «<> K" +NO;+Na"+CI'

B3aumopelictBue MeEXAy HOHAMH OTCYTCTBYET, T.K. CTENEHb
JUCCOLIMAIIUM BCEX JJIEKTPOJUTOB MPUMEPHO OJIMHAKOBA. Takue peakiuu 10
KOHIIA HE UYT.

HeoOpatuMbIMM  MOHHBIMU  PEAKIMSAMH  HA3bIBAIOTCS  PEAKIIUH,
KOTOpbIE UAYT ¢ 00pa30BaHUEM MAJIOAMCCOIIMUPOBAHHBIX COSAMHEHUH (Hampumep,
H,O, ra3oB wiuM TpyAHOPACTBOPHMBIX BEMIECTB). B HE0OpaTUMBIX HOHHBIX
peakIusix paBHOBECHME CMEHIAeTCd B CTOPOHY O0Opa3oBaHMs HaWMEHEe
JTVCCOLIMMPOBAHHBIX BEIIECTB.

[Tpumepsl HEOOPATUMBIX HOHHBIX PEAKIIUIA:

1. Peakuus, uaymasi ¢ oOpa3oBaHUEM TPYAHOPACTBOPUMOTO BEIIECTBA:

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

Ca™+2CI +2Na"+ CO;?*= CaCO;] +2Na" 2CT

[Tocne cokpaimieHusi OJUHAKOBBIX HOHOB, B JIEBOM W TIPaBOM YaCTIX
ypaBHEHUSI, MOJIyYUM COKpAILIEHHOE HOHHOE YPaBHEHHUE:

Ca™+ CO;?%=CaCOs|

2. Peakmus, naymras ¢ oOpa3zoBaHHEM ra3000pa3HOTrO BEIECTBA:

K,S + 2HCI = H,S1 + 2KCI

2K+ S? +2H" +2CI' = H,StT + 2K* + 2CT°

CokpallleHHO€ HOHHOE YpaBHEHHUE:

2H™+S? = H,S1

3. Peakuus, uayias ¢ o0pa3oBaHMEM MaJIOAUCCOIMUPOBAHHOIO BEIIECTBA:

FG(OH)3 + 3HCI = FCCI3 + 3H20

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

FC(OH)3 + 3H+ = FC+3+ 3H20

B UWOHHBIX peakusaxX TPYAHOPACTBOPUMBIC COCAWMHEHMS, Ta3bl U
MaJIOIMCCOLIMMPOBAHHBIE COEIMHEHUS MUIITYTCSI BCETAa B MOJIEKYJISIPHOM BUJIE.

Xoo pabomer.B Tpu mpoOUpPKM HAIWBAIOT MO 2-3 Kalull pacTBOPOB
NaCl, FeCls, HCI B xaxayro u3 HEX JA00aBiSOT 10 1-2 Kamiym pacTBopa HUTpaTa
cepedpa AgNOs. HaGmomaroT oOpa3zoBanue 6eoro ocaaka.

3aoanue. Hanumure Bce TPU pEaKIUU B MOJIEKYJSIPHOM, a TaKke
MTOJTHOM MOHHOM U COKPAIICHHOM HOHHOM BHJIC.

JIabopatopHoe 3aHsiTue 4. BiinsiHue pa3inyHbIX (PaKTOPOB HA CTENEHb TUIPOIN3a
cosn. CMellleHre paBHOBECUS THAPOIIH3A.

OmpiT 1. Peakuus cpenbl B pacTBOpax pa3iuyHbIX COJIEH.

Peaxmuswt u 0obopyoosanue: pactBopsl xiopuga ammonus (NH4Cl), amerara
Hatpusi (CH;COONa), xmopuna natpus (NaCl), kapOonata natpusi (Na,COs),
JaKMmyca, IpOOUpPKH.
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Teopemuueckoe nosicnenue. I'nIpOIU30M Ha3bIBaeTCsd OOMEHHAsl peaKIUs
B3aMMOJICUCTBUS COJIM C BOJOW, MNPUBOJANIAS K CMEUIEHUIO pPaBHOBECHS
JUCCOLIMALIMY BOJIbI M, KaK MPaBUJIO, K U3MEHEHHUIO KUCIOTHOCTH CPEJIbI.

['ponn3y MOryT MOJBEPraThCsi TOJBKO T€ COJIM, MOHBI KOTOPBIX CIIOCOOHBI
cs3piBaTh H' vt OH™ — MOHBI BOJIBI B MaJIOIUCCOIIMMPOBAHHBIC COCTUHCHUS, T.C.
cojii, 00pa3oBaHHbIE CIAOBIMM KHUCIOTaMH M clIaObiMU OcHOBaHusMHU. Coou,
0o0pa30BaHHbIC CUJIILHBIMH KHUCIOTAMH U CHUJIBHBIMH OCHOBAaHUSIMH, TUIIPOJIU3Y HE
IIO/IBEPTarOTCS.

B pesynbraTe ruaponusa cosueit oopaszyercs 1ub0 KucioTa (Kucias coyib) U
OCHOBaHHE, JIMOO0 OCHOBaHHME (OCHOBHAas COJb) M KucioTa. CremoBarenbHO,
IpOIECC THUAPOJIM3a COJMM MOXHO paccMaTpuBaTh Kak Tpolrecc, oOpaTHBII
peakuuu HeWTpanu3zauuud. Tak Kak peakiuuu HeUTpalu3aluud OObIYHO HIYT 110
KOHIIa (MPaKTUYECKU HEOOPAaTUMO), TO PABHOBECUE PEAKIIMK TUIPOJIN3a CMEIIEHO
B CTOpPOHY pearupyromux BeuniecTB. KoHleHTpanus npoayKTOB TMAPOIN3a COJIH,
KaK IpaBWIIo, Maa.

1. Tuoponuz coneii, 00pa308aHHBIX CUNLHBIM OCHOBAHUEM U CAAOOU
KUCIOMOU.

Hanpuwmep, anerat natpus CH;COONa u H,O nuccouuupyroT Ha HOHBI:

B BogHOM pactBOpeE:

CH;COONag€H;COO™ +[Na*
H.OH" £=0OH
Houer  CH;COO wuw  H"  cBaseiBatoTcs,  oOpasys  ciaOyio
MAaJIOIUCCOIMUPOBAHHYIO YKCYCHYIO KHCJIOTY W BBI3bIBas CMEIICHHE PaBHOBECHS
JMCCOIMAIIIH BOBI BIIPABO, B CTOPOHY yBeIU4eHUs KoHIeHTparuu OH
VYpaBHEHHE PEaKIMK THIPOJIN3A alleTaTa HATPHUSI MOTYT OBITh:

- MOJIEKYJISIPHOE:!

CH;COONa +H,&@CH;COOH + NaOH

- HOHHOE:!

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

CH;COO+ H,&= CH;COOH +OH",

Peaxyus cpeovl npu cudponuse conu, 00paz06anHoll CUNbHLIM OCHOBAHUEM U
crabot kuciomou, — wenounas (pH>7).

1. Twuaponus coJjeil, 0Opa30BaHHBIX MHOTOOCHOBHBIMHM  CIA0BIMHU
KUCJIOTaMH, OpoxoauT crtyneHdaTto. 2. Tak d¢ocdar kamus K;PO, obpazoBan
CUJIBHBIM OCHOBAaHMEM U TPEXOCHOBHOW ciaboi kuciotoi. 3. ['maponusyercs B
TPH CTYIICHU:

I ctynens:

K;5POs+ HGISHPO, + KOH

K5POy4 K+ PO437
= HPO427
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H,G— OH +H"
PO437 + HzF HPO427 +OH7,

II ctynens:

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

KoHPG= 2K + HPO4”

= H,PO4
H,e—= OH +H
H2P042_ + Hz@) H,PO, +OH_,
III crynens:
KH,PO,+ H,&6= H;PO,+ KOH
KH,PO— K"+ H,BO4
= H3PO4
H.G= OH—H

H,PO, + HQ(F) H;PO, +OH7,

Haubonee momHo ruaponu3 mpoTekaeT mo | CTynmeHu W MpaKTHYEeCKH He
MIPOTEKAET 110 BTOPOU U TPETHEU CTYEHSM.

PaBHOBecne peakuuu TUAPONW3a CWJIBHO CMEUIEHO B CTOPOHY
pearupyromnmx BeUecTB, TO B paCTBOPE MPU OOBIYHBIX YCIOBUIX O0OHAPYKUBAIOTCS
JUIIb MPOAYKTHl Tuaposn3a no [ crynenu. Jlumb npu ycnoBusix, 0co00
0JIaronpUATCTBYIOIIUX TUAPOIU3Y, MOXKHO OOHapyxkuth nponyktel II wm III
CTYIIEHEU TUAPOIIU3A.

2. Tuoponuz coneii, 006pazoeamnHbIX C1AOLIM OCHOBAHUEM U CUTLHOLL
KUCIOMOU.

Hutpar ammonus NHiNOsauccouuupyer Ha woHbl NOs~ u NH,'. HMowsl
NH," cBs3piBaroT nonbsl OH™ BO/BI, BBI3bIBAsl CMEIIEHNE PABHOBECHS JIUCCOIMALINN
BOJIbI B CTOPOHY YBEJIMYCHHUs KOHIIEHTpaliiud H' — HOHOB B pacTBOpE.

NH.NO=== NOj; + NH,"

= NH,OH
H,O—= H'| + OH"

ypaBHeHI/IC TruapoJii3a B MOJ'IGKyJ'IHpHOfI (l)opMe:

NH4NO3 + HzﬁH4OH + HNO3;

B nonnoit ¢popme:
NH4++ NO; + H2@: NH.OH + H + NO;~
NH," + H,ONH,OH + H*
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Peaxyus cpeowt npu cuoponuze conu, 06pazo8antoll ciabviM 0CHOBAHUEM U
cunbHou kucromotl, — kucaas ( pH<7).

Cynppar nunka ZnSO, o00pa3oBaH CUJIBHOW KHUCJIOTOM U  CIa0bIM
JBYXKUCJIOTHBIM OCHOBAaHHMEM. [ HMIPOIW3 3TOM COJMM MOXKET NPOTEKaTh IO 2
CTYTICHSIM, XOTsI NMPU OOBIYHBIX YCJIOBHUSIX MPAKTUYECKU OTPAHUUYMBACTCS JIMIIL [
CTYTICHBIO.

I crynens:

2ZI’ISO4 + 2H2@_—) (ZI’IOH)QSO4 + HzSO4

ZnSQ—= SO +Zn*

= 7ZnOH"
H.G—= H + QH
Zn*" +H,©6= ZnOH'+H’
IT crynens:

(ZnOH),SO, + 2He&®  2Zn(OH), + H.S0,

(ZnOH),S€&= SO +2 ZnOH"

= ZH(OH)Q
Hz%? T+ OH
ZnOH" + H,O <Zn(OH), + H',
Peakuus cpensl kucnas (pH<7).
3. Tuoponuz coneii, 06pazo06amHHbLIX CLAOLIM OCHOBAHUEM U CNAOOU

kucaiomou. IlomoOHBIE coMM Jierde APYTUX IMOABEPTalOTCS THUIPOIU3Y, TaK Kak
HOHBI JITHUX COJIEH OJHOBPEMEHHO CBS3BIBAIOTCS OOOMMH HWOHAMH BOJBI C
00pa3oBaHUEM JIBYX CJIA0BIX JIEKTPOIUTOB.

Peakiust cpeipl B pacTBOpax TaKUX COJICH 3aBUCUT OT OTHOCHTEIBLHOM CHJIBI
KHCIIOTBI W OCHOBAaHHS, T.€. BOJHBIC pPAacCTBOPHI TaKHUX COJICH MOTYT HMMETh
HEHTPAJIbHYIO, KUCIIYI0, WM IIEJIOYHYIO PEaKIMI0 B 3aBHCHMOCTH OT KOHCTAHT
JTUCCOITMAIIMK 00Pa3YIOIIMXCS KUCIIOT U OCHOBAHUM.

Coapr CH;COONH. o6pa3oBana cimabbeiMm ocHoBanneM NH4OH wu cmaGoit
xucnoroit CH;COOH opunakoBoii cunbl. (K NH,OH =1.8-107; K. CH;COOH
=1.8-10").

Peakuus runponnsa B MOJIEKYJISIpHOM (popme:
CH;COONH,; +H:8= NH,OH + CH;COOH

B HOHHO-MOJIEKYJISIpHOI hopme:
NH4" + CH;COO™ + H,o= NH,OH + CH3COOH.

[TockonbKy KOHIIGHTpAIMs aleTaT-ioOHOB M HOHOB aMMOHHUSI B PacTBOPE
OJINHAKOBA, @ KOHCTAHTHI IUCCOIMAIIMN KUCIOTHI 1 OCHOBAHUS PaBHBI, TO PEAKIIHS
cpenbl OyaeT HetpansHoil (pH=7).
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B pesynbrare peaknuu rugponusa nuanugaa aMmmoHuss NHiCN (K. HCN
=7.2:10""; Ky NHsOH =1.8:10)

NH4CN +H:OXH,OH + HCN
cpena Oyner cinadomenodnoit (pH>7).

Xoo pabomul. bepyT nath npobupok. B nepByro mpoOUpKy HaTUBAIOT

1 mn pactBopa xmopuna ammonuss NH4CI, Bo BTOpyt0o — 1 M pacTBopa arerara
Hatpusi CH;COONa, B tpersto — 1 mu pactBopa xmopuaa nHatpus NaCl, B
4yeTBepTy1o — | Mi pacTBopa kapoonata Hatpus Na,COs, B mATYy10 — 1 MJT BOJIBI.

3areM B KaxJyr NpoOupKy A00aBisil0oT 1 — 2 Kamu pacTBopa JakMmyca.
OTMeualT OKpacKy pacTBOpoB B mpoOupkax. OmpenensitoT 3HaueHue pH
pacTBOpa, MOJIb3YSICh JAHHBIMU TAOJIULIBI.

Tabnuma 4. Okpacka yHUBEPCAJIBHOTO HHAMKATOpa B 3aBUCUMOCTU OT
3HadyeHus1 pH pactBopa

pH Oxkpacka WHJIUKaToOpa
2 po3oBas

3 KpacHO-OpaHKeBas

4 OpaHXeBast

5 YKEIITO-OpaH)KeBast

6 JKenTas

7 JKEJITO-3eJIeHas

8 3esieHas

9 CHUHE-3eJIeHas

10 dbuoseroBas

[lo u3MeHEHHIO OKpacKH JIakMycCa JIeJar0T BBIBOJ O PEAaKIUU CpEeabl B
pacTBope Kaxaou conu. [lomydeHHbIe pe3ynbTaThl BHOCST B TaOJIHITY.
Tabnuna 5. VI3MeHeHne OKpacKu JJaKMyca.

No dopmyn Okpacka Peakuus PH
npoOUpKHU a coau JaKMyca Cpelibl pacTBopa
pH<7
pH=7
pH>7

3aoanusn. 1. Cpenaiite BbBOAbL. 2. CocTaBbT€ YpaBHEHMS pEaKLM
TUIPOJIN3a B MOJIEKYJISIPHOW U MOHHOM popmax.

OmnpIT 2. BiusiHre KOHIEHTPALMK PACTBOPA HA CTENIEHb THAPOIN3a COJIU.
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Peaxmuswt u obopyoosanue: pactBOpbl cyibdata nmuHka (ZnSO,),
ruapokcuaa kanus (KOH), mpoOupku.

Teopemuueckoe noscuenue. KOIMYECTBEHHO MPOILECC THUAPOIN3a MOMKHO
XapaKTepu30BaTh CTENEeHBIO ruapou3a h (%).

h (%) = 4ucio rUAPOIN30BAHHBIX MOJIEKYJI COJIU - 100
oOI11ee YMCiI0 paCTBOPEHHBIX MOJIEKYJT COJIU

CremneHb THIPOIM3a 3aBUCUT OT XUMUYECKON MPUPOJIBI 00pa3yroIIeics mpu
THIPOJIU3E KUCTIOTHI (OCHOBAHUS) P MPOYHX PABHBIX YCIOBHSIX.

Hampumep, ogHOMONSIpHBIE PacTBOPHI arieTaTa HATPUS W [UAHUIA HATPUS
npu 22°C rupoau30BaHbl COOTBETCTBEHHO CIEAYIOIIUM 00pa3oM:

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

NaCN ~ na 5% (Kum HCN =7.9-107'7)

OcHOBHbIE (aKTOpHI, BIUSIONIME HA CTEMEHb THAPOJIW3a COJIU: MPHUPOAA
COJIH, €€ KOHIICHTpAIusl, TeMIIepaTypa, 100aBJICHHE KIUCIOTHI, MEI0YN WU APYTUX
COJIEH.

BrusHue npupoibl COMU Ha CTENEeHb €€ THAPOJIU3a ONMpEeNessieTcss TeM, YTO
yem Oojee cinaObIM AJIEKTPOIUTOM (OCHOBAHMEM WIIM KHCIIOTOM) oOpa3oBaHa
JaHHAs COJIb, TEM B OOJIBIIIEH CTETICHU OHA MOABEPKEHA THAPOIIH3Y.

[To Mepe ymMeHBIIEHUST KOHIIEHTPAIIMN COJIU €€ TUIPOIU3 YCUIMBAETCS, TaK
KaK THAPOJIHM3 COJHM JMMHUTHUPOBAH HUYTOXHBIM KojuuecTBoM H' u OH -noHoOB,
00pa3yromuxcs Mpu JUCCONHAIMK BOABL. Uem OoJbIlie MOHOB BOJIBI MPUXOIUTCS
Ha JIOJIIO MIOHOB COJIM, TEM TOJHEE UIET THAPOIIU3.

Xoo pabomwi. HanuparoT B npoOupky 1-2 mi pactBopa cyibdaTa IIUHKA
(ZnSO0Os), nobapstoT Mo KarmisM pactBop ruapokcuaa kanus (KOH) no nosisnenus
ocajKa, a 3aTeM JI0 ero pacTBopeHus. K moiaydyeHHOMY pacTBOpY I00aBISIOT BOTY
710 TIOSIBJICHUST OCAJTKA.

3aoanus. 1. Cpenaiite BbIBOABI. 2. CocTaBbTe YypaBHEHHUS peaKIui
TUIPOJIN3a B MOJIEKYJISIPHOM U MOHHOM (popmax.

OmneiT 3. BiusiHue TeMnepaTtypbl Ha CTENEHb THIPOJIN3a COJIH

Peaxmusvt u obopyoosanue: pactBopsl amerata HaTpus (CH;COONa) u
benondranenna, mpoOUPKHU, CIUPTOBKA, ACPKATENb JJIST IPOOUPOK.

Teopemuueckoe noscuenue.

Bnusinue TtemmepaTypbl Ha CTENEHb THUIPOJIM3a TaKKE OOBSICHAETCS
npuHuunoM Jle-Ilarense. ['maponns npoTekaeT ¢ MOMIOMEHUEM TEIlIa U, KaK JUIs
KXJIOW IK30TEPMHUYECKON pEaKlMK, C TOBBIINICHUEM TEMIIEpaTyphl paBHOBECHE
peakIuu TUAPOJU3a CABUTAETCS BIIPABO, T. €. C IOBBIIIEHUEM TeMIepaTypbl
CTENEeHb TUJIPOJIN3a BO3PACTAET.

st coneid, oOpa3oBaHHBIX KAaTMOHOM CHJIBHOTO OCHOBAHHUS U aHHUOHOM
ciaboit (KUCIOThI, CTENeHb ruaponn3a HeBenuka. Tak, B 0,1 H. pacTBope aierara
Hatpusi CH3;COONa crenens rugponusa npu 25°C okono 0,01%, a qis 0,1 H.
pactBopa uuannaa Hatpust NaCN 1,5%.

32



Xoo pabomwl. HanuBaroT B mpoOupky 1-2 mi pacTBopa arerata HaTpus
CH3;COONa u npubasnsoT 1-2 kamm ¢genondranenna. HarpeBatoT pactBop B
poOupKe U HAOIIOJAI0T U3MEHEHNE OKPACKU UHIUKATOPA.

3aoanue. Cnenaiite BBIBOJ O BIUSHUH TeMIIEpaTyphl HA CTETICHb THIPOJIHA3a
coJIel U aliTe 0OBSICHEHUE.

OmnpbiT 4. CMeleHne paBHOBECUS THIPOJIN3a

Peaxmusvr u o0b6opyoosanue: pactBopsl xmopuna sxeneza (III) (FeCls),
kap6onara Hatpus (Na,COs), mpoOupkwu.

Teopemuueckoe nosacuenue. BnusHue pn00aBieHHs B pacTBOpP COJIU
KHUCJIOTBI, OCHOBAHUS WM JIPYTOM COJIM MOXHO ONPEAETUTh UCXO/s U3 MPUHIUIA
Jle-Illatenbe. B Tom cmydae, korzma A00aBiIsieMblE SJEKTPOJIUTHI CBS3BIBAIOT
OPOAYKTHI TUAPOIIN3A COJHU, THIPOIN3 CONM ycunuBaetcs. Eciu jxe mobaBseMblit
AIIEKTPOJIUT YBEIMYMBAET KOHIEHTPAIIUIO MPOAYKTOB THIPOJHM3a MM CBS3BIBACT
MCXOJHBIE BEIIECTBA, TO THIPOIN3 COJU YMEHBIIACTCH.

Hanpumep:

CH3;COONa +Hs8CH;COOH + NaOH

CH;COO+ H,G€H;COOH +OH~

[IpubaBnenre Kk 3TOMy pacTBOpy Imenouu, T.e. moHoB OH', mmm apyroii
coJii, O0pa30BaHHOM CJIa00H KHCJIOTOM M CHJIBHBIM OCHOBaHHEM CMEIIAcT
paBHOBECHE THUAPOJIU3a B CTOPOHY pEarupyrolux BEHIECTB, a J00aBJCHUE
KHCJIOTHI, T.€. HOHOB H', miam comu, 0Opa3oBaHHOM CHUIBHON KHUCIOTOH M CIIaObIM
OCHOBAaHUEM CMEIIAET PABHOBECUE T'UIPOIN3a B CTOPOHY MPOAYKTOB PEAKIIUU.

PaccMoTpuM mnpumep B3aMMOIEHCTBUs PAaCTBOPOB JBYX COJIE€H, B3aMMHO
YCWIMBAIOUIUX TUAPOIIN3 APYT JIpyTa.

B pactBopax kapbonara HaTpusi Na,COs u cynbdara amomMuaus Al(SOs)s,
B3SIThIX IOPO3Hb, YCTAHABJIMBAIOTCS PABHOBECHS:

CO;* + H,G= HCO; + OH"
Al'* + H,G= AIOH*+H"
U TUJIPOJIM3 3TUX COJIEN OrpaHUYMBAETCSI MPAKTUYECKH MEPBOU CTYNEHBIO.
Ecnu cMmeriate pactBopbl 3TuX cosieir, To nousl H™ u OH™ yxomsr u3 cdepsi
peaknuu B BHUAC MAIOAMCCOIMHUPYIONIEH BOABI, YTO CMEMIaeT 00a PaBHOBECHS
BIPABO M AKTUBU3UPYET MOCJIECAYIOIIME CTYNEHHU TUIPOJIN3A, YTO MPUBOJIUT K
obOpazoBanuto ocaaka AI(OH); u raza CO,.

Alz(SO4)3+ 3N32CO3 + 3H20 — 2A1(OH)3J, + 3C02T + 3Na2804
2AP + 3COs* + 3H,0 — 2AI(OH)s| + 3CO.1.

Xoo pabomer. HanuBarot B mpoOUpKy 2—3 Karuiy pacTBopa XJIOpuia xkeles3a
(ITI) FeCls, a 3aTeM mpubOaBisiOT MO KarwisiM pacTBop kapoonata Hatpusi NarCOs
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710 MOSIBJIEHUS OCaJIKa U BbIIECJICHUS ra3a.
3aoanus. 1. Cnenaiite BbiBoA. 2. COCTaBbTE YPABHEHHSI PEAKIIMIA.

JlaGopatopHoe 3aHsitie S. CriocoObl MOJy4YeHUE U XUMHUYECKHE CBOWMCTBA
MPEAEITbHBIX U HEMIPEACIBbHBIX YTIIEBOIOPOIOB.

PeaktuBbl 1 00OpyaOBaHHe: HATPOHHAs MU3BECTh, alleTaT HATpUs, TEKCaH,
KepocuH, napagus, okcua meau (1), 6e3Bonnsblil cynsdpar meau (II), uzBecTkoBas
BOJA, PAcTBOp IE€pMaHraHara Kanusi, OpoMHas BoJa, MPOOUPKH, Tra300TBOJHAs

TpyOKa, mpomMbiBasIKa, (aphopoBbie  YaIIKH, KpUCTALIM3ATOp, JIyYHHA,
OrHe3alIuTHas NPOKIaJKa, CTaKaH, IITAaTUB, UWINHAP, TOPEIIKA.
Xopa, paborTbl:
Ne n nasBanne | Texnuka y Vpasrerns | Habmozenns,
OIIBITA 0E30MaCHOCTH Acticteus peaximii BBIBOJIbI
1. IToryuenue Cobironath 1. TmarensHO CH; —»oro0....,
MeTaHa npaBuiia paboThI C | IEpeMelIaecM CH;COONa | koTOpHlii TOpUT
TOPHOYUMU HaTPOHHYIO +NaOH — [UIAMEHEM ...
rasamu u W3BECTh C 11BeTA.
HArpeBaTENbHBIMU | alleTaTOM HATpHs
npudopamu. He Y TIOMECTHM B
JIOTTyCKaTh IpOOUPKY.
HOHaJgaHus 3akpoeM
HaTPOHHOMU npoOUpKY
M3BECTH HA KOXKY. | MPOOKOH ¢
Tra300TBOJIHOMU
TpyOKoii. Harpeem
CMECh.
2. Ilomoxxem
METaH.
2. 'openue CoOironath 1. 3anmoaHum CH.npencraBisget
MeTaHa U npaBuia padotel ¢ | MetanoM muiauHAp. | CHy + O — | coboit ... ras, ... B
W3yYEHHE €ro rOprOYUMU 2. Ilogoxkem Boae. OH ...
buznueckux ra3samu " METaH. BO3JyXa.
CBOMCTB HarpeBaTeIbHBIMH
npubopamu. He
JlOTLyCKath BreBon: CHy - ...
ronaaaHus
HAaTPOHHOM ras.
M3BECTH Ha KOXKY.
3. 'openue CoOironath 1. ITomoxoxem 1. CpaBHUTE
KUIKUX npaBuia paboThl ¢ | HEOOIbIINE CeHis + O, CKOPOCTh
AJIKaHOB. TroOprOYruMHu KOJINYCCTBa — 3aropaHus rekcaHa
KUIKOCTSIMHU. reKcaHa u 1 KepOCHHa.
PaGorats ¢ KEepOCHHa.
HEeOOIBIITUMHA 2. KepocuH ropur ¢
KOJIMYECTBAMHU BBIJICIICHUEM ...
KUJKUX
YIJIEBOI0POIOB

(1e Gonee 2 mi).
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BriBoa: ankaHBI ¢
HeO0OJIBIION Mr
3aroparorc ...,
YyeM ajJKaHbl C
OoubIIoi Mr.

4. T'openue CobmoaTh 1. Harpeem Kurstuit
TBEPABIX npaBuiia paboThl ¢ | mapadux 10 napaduH,
YIJIICBOAOPOAOB. | TOPIOYUMU KUIICHUS. CMENINBAasICh C
Bemecteamu. He | 2. BoumuBaem BOBZYXOM, ....
HAKJIOHATHCA HAJl | KUIALIMA napaduH
KHIIALIUIM U3 IpOOHUPKHU B
napaguHoM. He KpPUCTAJUIU3ATOP,
JIOTyCKaTh HATIOJTHEHHBIN
ronajaHue BOJIOM.
napaduHa Ha
OJICKY, KOKY.
5. CoOironath 1. O0mum 1. CuO
YcraHoBneHue | mpaBwiia paboTHI C | METOJIOM 1. CigHsg + BOCCTAHABJIUBAETCS
KauyeCTBEHHOTO | HArpeBaTENIbHBIMU | OTpeAeTeCHUS CuO — 10 Cu iy 10
cocraBa pudopamu. yriepoja u Cu,0, UMeroImx
MpeACIIbHBIX BOJIOpPOJIa B 2.Ca(OH), + | IBeT.
YIJIEBOJOPOJOB OpraHUYECKUX CO,—
COETMHEHUSIX
SIBJISIETCS 3. CuSO, +
OKHCIICHIE SHLO —> 2. U3BecTkOBas
BEIIECTB OKCHIOM BOJA ... OT ....
JIBYXBaTEHTHOIH O6pazoBanue CO,
mean. [Tpu sTom MOKa3bIBACT
YIIepO HaJINYHE ...
OKHCIISIETCS 10
YTJIIEKUCIIOrOo Tasa,
a BOAopoa A0 3. Ilox nericTBHEM
BOJIBI. BOJHI ... CuSO4
2. Yriekucnslii ra3 [EPEXOIHT B ...
OGHapy KHBAIOT KPUCTAJIOTHIPAT -
TpH HOMOIIH MEJHBIN KyIIOpoC
U3BECTKOBOI CuSO+SH,0.
BOJIBI.
3. Boxy ITosiBieHnEe BOBI
00HapyKUBAIOT AOkasbIBACT
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# Boze. | mpubopamu. 2. [Ipomryctum

MeTaH 4yepe3
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OpOMHYIO BOIY. BriBoa: CH4 cToex

Obuuii 6v1600:

OmnbiT 7. CBOKCTBA AJIKEHOB

B3aumopeiictBue rekceHa ¢ OpOMHOI BOJAOW M pacTBOPOM I€pMaHraHarta
Kaius. B oqny w3 mpoOupok HaieiTe mpuMepHo 1-2 My BOAHOTO pacTBOpa
NepMaHraHatra Kauus, B JPYTyl0 NPOOUPKY — TaKO€ K€ KOJUYECTBO OpPOMHOM
BOJIBI.

B kaxnyro u3z npoOupok po6aBbre mo 1-2 Mi rekceHa. Bcerpsxuute
npoOupku. Jlaite *KUAKOCTSIM OTCTOSATHCA. 3alUIINTE HAOIIOJAaEMbIe SIBICHUS U
BBIBOJIBI.

Omnprt 8. [TonyueHne 3TuIeHa U KAUECTBEHHBIE PEAKIIMK HA IBOMHYIO CBA3b.

[IpurotoBrTe mNPOOWPKM WM CTAaKAaHYUKH C OpOMHOM BOJOM U
MOJIKUCJIEHHBIM PACTBOPOM IE€pMaHraHata Kaiaus (K pacTBOpY NEepMaHraHarta
Kaiusi 100aBbTE€ HEMHOrO pacTBopa cepHod kuciotbl). Cobepute mnpuodop,
cocTosluMi U3 KoJIObl Bropua ¢ npoOkoi U razo0TBOJHOM TpyOkoi. B mpoOupky
nin konOy Bropua nanelite 10 mit stanona u 10 M cepHoit kucnotsl. B mpodupky
N00aBbTE€ CTEKJISHHbIE KaNmWUIApbl WO OuThii ¢dapdop a1 pPaBHOMEPHOTrO
kunenus. CMech OCTOPOXKHO HArpeiiTe Ha IJIaMEHUW CHUPTOBKU JI0 KHUIICHHS.
["a300TBOIHYIO TPYOKYy mpuOOpa MOCIEeN0BATEIbHO OMYCTUTE B CTAKaHYMKU WIIU
OpOOMPKU C pacCTBOPOM IEpMaHraHata Kajius U ¢ OpOMHOM BOJOW M MPOITyCKanTe
ATWJIEH Yepe3 KaKbli pacTBOP 10 U3MEHEHHUS OKPACKH.

OnbiT 9. UM3yueHue neUCTBUA KOHUEHTPUPOBAHHBIX CEPHOM U a30THOM
KHCJIOT Ha ITWICHOBBIE YTJIEBOAOPOABL. | MJI B IPOOMPKY HAIMBAIOT— AJIKEH.
[lapamiensHO TPOBOAST OMBITHI CPaBHEHUs: JA00aBIAIOT 1o 4  Kamim
KOHLEHTPUPOBAHHONW KHUCJIOTHI (CEpHOM WM a30THOM) B KaXAyl HPOOUpKY.
Cmecp BCTpsXuBarOT B TedeHue 1-2 MuH. O NpOTEKaHUM peakuuu CyIAT IO
CIEAYIOIIMM TIPU- 3HAKaM: pa30orpEeBaHUE CMECH, MCYE3HOBEHUE  CIIOS
YIJIEBOAOPOAA, W3MEHEHHE OKpacku. Bompocsl u  3aganusa. Hanummwmre
COOTBETCTBYIOIIME YpaBHEHUA peakuuid. OTMEThTE CKOPOCTh MPOTEKAHUS PEAKIIUU
aJIKEHA C KOHUEHTPUPOBAHHOU CEPHOU KUCIIOTOM.

Omneir 10. W3ydyenue nedictBus OpoMa Ha >KHMJIKME alKaHbl M ajJKeHbl. B
CyXyl0 TpoOMpKYy HaimBaroT | Ml ankaHa W J00aBisOT 1-2 Karum pacTBOpa
Opoma B ueThlpexxjopucToM yriepoae. CoaepkumMoe NpoOUPKU BCTPSXUBAIOT B
TedyeHue | MuH. Eciaum u3MEHEHHMIT HE NPOUCXOIUT, OCTOPOKHO HArpeBarOT
MPOOUPKY O MCUYE3HOBEHUS OKPAcCKH (OMBIT MPOBOJAT B BHITSHKHOM ImKady!).
[locme »53TOro K OTBEPCTHIO MPOOUPKH TMOAHOCAT CTEKISHHYIO TaJlOuKy,
CMOYEHHYI0 KOHIICHTPUPOBAHHBIM PACTBOPOM aMMHAaKa, WU BIAXKHYIO CHHIOIO
JAKMYCOBYI0 OYMaKKy. AHaJOTMYHO MPOBOJST OMBIT C KUJKUM AJTKEHOM.
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3anaHus.

1. N300pa3uth o6pazoBanue ¢ (curma)-csizeit (C—C u C—H) B mosekyie
sraHa. 3. Hamwucate  cTpykTypHble  (OpPMYJBI  yIIE€BOAOPOJIOB:  a)
2,5-mumetwiirekcad; 0) 3-mMetwin-3-3TwineHTaH; B) 2,2,3,3-TeTpaMeTHINEeHTaH; T)
2-MeTuA-3-U30NPONUIITEKCaH.

2. Hanucatp cTpyKTypHBIE (POPMYIIBI H30MEPHBIX YIIie- BOJAOPOJIOB COCTaBa
C8 HI18, umeromux B riaBHOW nenu 6 yrie- poaHbXx aroMoB. Ha3paTh ux mo
MEKIyHAPOJIHOW HOMEHKJIATy- pe. YKa3aTh B U30MEpPaX MEPBUYHBIC, BTOPUYHEIE,
TPETUYHBIE U YETBEPTUUHBIE ATOMBI yTIIEPOa.

3. Kakue yrneBogopoJibl MOJY4YalOTCS MPU JEUCTBUU METAUIUYECKOIrO
HaTpUsl Ha CMECh: a) OPOMHCTOrO MeTWiIa U OpOMHCTOro 3THia; 0) HOJUCTOro
MPOINMJIA U MOJIUCTOTO METUIIA: B) HOJUCTOrO 3THIIA U HOIAUCTOTO TPETOYTHIIA.

4. VI3 xakuX rajoreHONPOU3BOJAHBIX MOXXHO MOJYYUTh MO peakiuu Bropia:
a) OyTaH; 0) 2-MEeTWIIPOMNaH; B) 2-MeTUI0yTaH.

5. Hammcate cxXxeMy peakUuM IPOKAIMBAHUA  CIEAYIOLIEH  COJIU
oprannueckot kucinotel: CHs; | CH; — CH, — CH — COONa c TtBepasM
TUAPOKCUIOM HaTpus. Ha3BaTh mosiydeHHOE COeIMHEHHE.

6. Kakue raioreHonpou3BOHbIE MOTYT ObITh MOJYUYEHBI 3aMEIICHUEM JIBYX
aTOMOB BOJIOpOJIa Ha XJIOp B yrieBojopoae 2-meTwiOytan? Ha3BaTh
oOpasyronuecs COeTMHCHHUS.

7. Hanucatb cxemy peakuuu HutpoBanus (mo KonoBanoBy) yrieBopoponaa
3-3TUIINIEHTaHA.

8. Hammcarp cxemy peakuuy TIOJyYEHHUs YIJIEBOAOPOJA JEUCTBUEM
cnuproBoro pactBopa 1menoun (KOH) na 2-6pom-2-merunnentan. Ha3zpaTh
MOJIyYEHHOE COEAMHEHHUE.

9. Kakumu criocobaMu MOXKHO MOTYYUTh OyTeH-1?

10. Kakue yriaeBomopoJbl TMOJydYalOTCs TpU JIETUAPUPOBAHUU: a)
2-metunibytana; 0) OyraHa; B) 2,2-IUMETUINICHTaHa.

11. Hanucatrh cxemy peakiuu ocToposkHoro okuciaeHus KMnO, (peakius
Barnepa) crnepyrommux yrieBojgopojoB: a) OyreH-1; 0) 2-mMeTunOyTeH-2; B)
NIEHTEH-2.

12. Hamucate cxXxeMmMy peakuud THApPATAllMd  yTIEBOJOPOJOB:  a)
2-meTtuirekceH-1; 6) OyreH-2; B) 3-MeTUINIEHTEH-2.

13. Hammcarp cxemy peaknuu mnpucoeauHenuss HCl x  cruemyromum
yraeBopopoaaM: a) 2-metwiOyTen-1; 0) 2-metunOyten-2. B kakoit u3 3THX
peaKkui HE UMEET 3HaYEHHE NpaBuiIo MapKOBHUKOBA?

14. Hamucarp cxembl CIEAYIOIIMX IMpeBpalleHuil: a) 3-MertuineHTeH —l
+HBr? +KOH (cnupt.)? KMnOy4 ? 6) 2-metunOytan -H2 (Pt)? +Br, ? +Zn? B)
3-xnop-2-metunnentan +KOH (cnupt.)? +HBr? r) 2-metunnenten-2 +C12 ?
+Mg? KMnO4 ?

15. OOBACHUTH IJIEKTPOHHOE CTPOCHUE G (CUTMa)-CBsi3e U 7 (IIH)-CBSA3HU B
MOJIEKYJI€ TIPOIIEHA.
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OnbiT 11. Ilonyuenue aneTusieHa U Ka4€CTBEHHBIE PEAKIIMU HA TPOMHYIO
CBSI3b.

B xo0510y ¢ 60koBBIM 0TBOJIOM (K0J10y Biopliia) mosnoxxure Kycouek kapouaa
Kanblus, HajenTe 15-20 mul BOABI M 3aKpoiTe KOOy MpoOKoi. 1'a300TBO/IHYIO
TpyOKy mpubopa MOCieN0BaTEIbHO OMYCKaWTe B CTaKaHYMKH WM MPOOUPKHU C
pPacTBOPOM MEepMaHraHaTa Kajiusi u ¢ OpomMHoii Boao# (1o 3-5 mi1) U mpoAonKaiiTe
IPOITYCKaTh AllETUJIEH YEPE3 PaCTBOPHI 0 UBMEHEHUS OKpacku. Kakoe n3meHeHue
OKpacKu HaOmrofaeTcss B KaxJod mnpoOupke? 3anmuIinTe YpaBHEHHUE PEAKIINH
MOJIyYeHHUsST  alleTWieHa ©3 KapOuga Kajabluss ¢ ypaBHEHUE  PEaKIHUH
B3aMMOJICHCTBUS alleTHIICHa C OPOMHOM BOJIOH.

OnbiT 12. B3aumonencTBue aneTuwjieHa ¢ aMMHUAYHBIM PACTBOPOM OKCHIA
cepedpa.

B mpoOupky Haneiite HeOOJbIIOE KOJIUYECTBO (OKOJIO 5 wmuI)
CBEXEMPUTOTOBJICHHOIO aMMHMAYHOTO pacTBOpa OKcujaa cepedbpa. B mpobupky
NPOITyCKalTe aleTUsIeH U HaOI0JaiiTe TPOUCXOASIINE C PACTBOPOM U3MEHEHHS.

Yro BBl HaOdIOAANM NpU MPOMYCKAHWU alleTUIEHA 4Yepe3 aMMHUAYHbIHI
pacTBOp okcuja cepedpa? Hanummmure ypaBHeHHE NPOTEKAIOLIEH peakuy.

3amaHusl.

1. Vka3arp Tun rudpuauszannu opOuTaiell B alleTHICHOBBIX YTIIEBOJOPOIaX.
Yem 00pa3oBaHbl G (CUTMA)-CBSI3U U CKOJIb- KO MX B MPOTIUHE?

2. Kakas peakuusi J€KHUT B OCHOBE MPOMBILIIEHHOTO CIIOCO0a MOIYYEHUS
anernieHa?

3. Hanucate ypaBHeHHe peakuuu Mexnay 1,1-mubpom- 3-meTunOyTaHoM H
M30BITKOM COIUPTOBOIO pacTBOpa menoyu. Ha3zpath nonyueHHOE COeTMHEHUE.

4. Kakoll aneTuaeHOBBIM YIJIEBOAOPOA MOXET ObITh MOJIydeHHuEe H3 3,
3-nuMmeTnianeHTeHa-1?

5. Tomyunutp AH0OBIM CHOCOOOM 3-METHINEHTHH-1 W HamucaTh AJisi HEero
ypaBHEHMsI peakiuii: a) ¢ Boaod (B ycinoBusax peakuun Kyuepoma); 0) c
aMMHAYHbIM PACTBOPOM OKcHJia Ag.

6. Hanucate xuMuueckue peakuuu npornuHa: a) ¢ HBr; 6) ¢ Na. Ha3partb
MIOJIyYEHHBIE COEAMHEHUS.

7. VYka3aTh, KakMMHM pEaKUHMSIMU MOXKHO OTJIMYMUTH JPYr OT JApyra TpHU
YINIEBOJOPOJA: IPOIIaH, MpoIeH-1, nponus-1. Ha- nucars cxemel peakuuu.

8. Hanucatp ypaBHEHUE peakiuil TupaTaliuu JJis STUHA U OyTuHa- 1.

9. ITomyunts M30IPONUIIALETHIIEH u3
COOTBETCTBYIOILIE-TOIMTAIOr€HONIPON3BOAHOr0. Hamucars 1 HEro ypaBHEHHE
peakuuu ¢ u30bITKOM OpoMUCTOro Bogopoia. HazBaTh mosydyeHHOE COeIMHEHHUE.

10. Yka3aTh, Kakoll KaueCTBEHHOW peaklel MOKHO OTIWYUTH OyTHUH-1 OT
OyTuHa-2.
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JlabopatopHoe 3aHsTHE 6. XUMHUYECKHE CBOMICTBA KHUCIOPOJOCOEPKAIINX
(criupTOB, aNbIETHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT) COCTUHEHUII.

PeaktuBel M MaTepuanbl: KapOwa Kambmus; 25%-HBIA pacTBOpP CEepHOU
KHCJIOTBI; KOHLIECHTPUPOBAHHAsI COJISIHASL KUCJIOTA; KOHLIEHTPUPOBAHHBIM pacTBOP
ammuaka; 10%-HbId pacTBOp TMApOKCcHAA HATpus; 1%-HBIACIUPTOBBIA pacTBOP
dbenondraneuna; 1%-uwiii pactBop cynbdara meau (II); 0,2 H pacTBOp HuUTpaTa
cepeOpa; HaChILLIEHHBIN pacTBOp ruapocynbpurta HaTpus; okcua prytu (I1); 40%-
HbII BOAHBIA pacTBOp (dopmanbleruaa; OeH3ampAerusl; (QyKCUHCEPHUCTAs
KHCJIOTA; alleTOH; AMATUIIKETOH; IMKJIOINE€KCaHOH; 00€3BOXKEHHBIN alleTar HaTpus;
COJITHOKUCIBIN 2,4-nuHutpodenunruapasut; 1%-Hblil pacTBop Hojxa B HOIUCTOM
KaJluu,  yKCyCcHas, = MypaBbHHasi,  O€H30iiHas,  IIaBeieBas  KHUCIOTHI,
KOHIIEHTPUPOBAHHBIE U 2 H PaCTBOPBI COJSIHOM W cepHOM KuCIOT; 1%-Hbie
pactBopbl cynbdarta meau (II), xmopuma kampnus, amerara (HATpaTa) CBUHIIA,
xyopuna xxenesa (III), mepmanranara kamus; kapOoOHAT HATPHs; OE3BOIHBIN areTaT
HaTpus; GopMUAT HATPUS; HACHIIICHHBIN PacTBOP XJIOpUJA HATpUs; 2 H BOJHBIMI
pactBop U 15%-HbIIl CHUPTOBOM pacTBOpP THAPOKCHAA HATPUS; HACHIIIECHHBIN
pacTBOp THIPOKCUAA Kaiblus (WM O0apus); STHIOBBI U M30aMWIOBBIN CIIHPTHI;
TBEPABIA JKHUP; PACTUTEIBHOE MAacjo; pPacTBOPbl HHAMKATOPOB: JIAKMYC,
METUJIOBBIA OpaHXEBbIM, (peHOoN(PTaNenH; YKCYCHbId M (DTajeBblil aHTUAPU[IBI;
pe3opiiuH; ¢peHon; OpoMHast BoAa; MarHui (CTpyKKa).

O6opynoBaHue: HaboOp MNPoOOUPOK, MpoOKa C Ta300TBOJHON TpYyOKOid,
mupokas rmnpoOupka, Tpu crakaHuuka (100 ™), CTekJIsHHas Manoyka,
npoOupKoaepx aTesib, CIOUPTOBKA, BOJsSHAs 0OaHs, KUNATWIbHUKH, BaTa,
PEeIMETHOE CTEKJIO.

Ompit 1. [Tonydenne u THAPOIU3 3TUIATA HATPUSL.

B npobGupky Hamuth 1..2 MI 00€3BOKEHHOTO JTHJIIOBOTO CHHUpPTa M
MOMECTUTh HEOOJNBIION KyCOUYEK METAIMYECKOr0 HATpHsl C MPeIBAPUTENIHHO
oOpe3aHHBIMU KOPKAMHM U TPOCYIIEHHOTO MEXIy JHCTaMu (UIBTPOBAIBHOM
Oymaru. Peakiusi cOmpoBOXKIAeTCs BBIACICHHWEM TeIJa W BOJIOPOAA, M TPH
OXJAXKICHUM Ha JHE NPOOHPKH OCTAaeTCs OCaaoK JdTunata Hatpus. [lpu
no0aBieHnn 2 MII BOJIbI OCaJloK pacTBopsercs. JJo6aBuTh B npoOupky 1...2xamnum
¢benondranenna. Habmomaercss 1M U3MEHEHHE OKpPAacKU pacTBOpa U MoYeMy?
Hanummre cOOTBETCTBYIONINE YPAaBHEHUS PEaKIIHIA.

Omnpit 2. [Tonydyenue rauiepara MeIu.

B nipo6upky nanute 0,5 mi 3%-Horo pactBopa cyibhara Meau u 100aBUTh
1 mn 10%-HOro pactBopa Imenoud. Bemamaer ocamok rumapokcuga memm (II).
Kaxkoro nBeta oO6pa3oBaBmmiics ocagok? Hamucarh COOTBETCTBYIOIIEE YpaBHEHUE
peaknuu. K momydeHHOW cMecw M100aBUTh KaIlIl0 TIIMIIEpPUHA W B300JITATE.
Habmonate pactBopenue ocaaka ruapokcuaa meau (I1I). Kak mamenunace okpacka
pactBopa? PacTBOopeHHME oOcagka M HW3MEHEHHE OKpPAaCKM pacTBOpPA SABISETCS
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pe3yibTaToM 00pa3oBaHus IHIlepaTa Meau. Hanuimmnre ypaBHEHHE MPOTEKAIOIIEH
pEaKIuu.

Kaxkas pa3znuiia B mpoiiecce oOpa3oBaHusi aJIKOTOJISTOB OJTHOATOMHBIMHU (CM.
OTBIT 27) 1 MHOTOATOMHBIMU cIUpTaMu? OOBSCHUTE 3TY PA3HUILY.

Omnpit 3. OOpa3zoBaHue U paziokeHne (PeHOIATOB.

[Tony4yeHHBIN B IPEABIAYIIEM OIBITE pacTBOP (eHoJia B BOJAE B30OONATATh /10
oOpa3zoBaHus SMyJIbCMU M mnpubaButh k Hemy J Mia 10%-HOro pactBopa
ruapokcuaa Hatpus. [lpum »ToM ¢eHoNl MOTHOCTBhIO pacTBOpseTcs. Peakims
mpoTekaeT ¢ oOpazoBanueM ¢eHonaTa Hatpus. Eciau k pactBopy (eHomsaTa HaTpust
MpUOABUTH COJITHYIO KHCJIOTY, MPOUCXOIUT BBIICICHHWE CBOOOMHOTO (DeHoma B
BHUJIE MEIbYANIINX KameyeK, BCIEICTBUE YEro pacTBOpP B MPOOUpPKE HAYMHAET
MyTHeTb. Hamwumwute ypaBHEHMs peakuuii oOpa3zoBaHus ¢eHOIsATa HATpUs U
paznoxeHust GeHOoIsATa HAaTPUS CONITHON KuciaoTo. Kakumu cBoiicTBamu o0Jagaer
benon?

Omnpit 4. B3aumoselictBrue gpeHosa ¢ OpoMoM.

B npobupky Hanmuth mociepoBatenbHO 2 Mil 2%-HOTO BOJIHOTO PacTBOpa
dbenona u 4...5 ma 6poMHol Bojibl. Habmro1aTek BeIZIEICHNE XJIOMBEBUIHOTO OCaIKa
2,4,6-rpubpomdpenona. Kakue peaknuum xapakTepHbl I ¢GeHONA, MO KaKOMY
MEXaHU3My OHU MpoTekaroT? Hamuimre cOOTBETCTBYIOIEE YPAaBHEHHE PEAKIUU.
OObsicauTe, mouemMy oOpasyercs 2,4,6-tpubpompenon. Yem oTimuaercs dTa
peaxius OT peakiuu OpoMupoBanus 6enzouna (oneIt /7)?

OmnpiT 5. OKKCIIEHHE 3TUIIOBOIO CIUPTA EPMAHTAaHATOM KaJIHSL.

B npo6upky HanuTh 2 M1 3THJIOBOTO CIUPTA U MPUOABUTH | MII ILIETOYHOTO
pacTBopa mepMaHranara kanus. llpuroroBieHHyro cMmechb cierka (!) momorpers.
Kak wusmenutrcs oxpacka pactBopa KMnO,? OOpaTuTe BHUMaHUE Ha 3amax
YKCYCHOTO ajbjerujaa (3amax mnpesnoro s0ioka). Hamummure coorBercTByIOLIEE
YPaBHEHHUE PEaKIUU.

OmneiT 6. B3anMoaeicTBUE MHOTOATOMHBIX CHUPTOB C THIPOKCHUAOM MEIU
(1)
B nBe mpobupku nmomerniatot mo 1 mi pactBopa cynbdara meau (II) u
no 1 M pactBopa ruapokcuaa Hatpus. B mepByto mpobupky mobasmustor 0,5 mi
ATaHOJIa, BO BTOPYIO — CTOJBKO € TJMLUEpUHA M BCTpsxuBaroT. HarpeparoT
COJIEP>KUMOE MMPOOUPOK.

OmneiT 7. KauecTBeHHast peakiys Ha TJIMKOJIM U MHOTO-aTOMHBIE CITUPTHI (C
ruapokcugom meau (I1))

B npobupky nanusator 1-2 mi 3%-ro pactBopa CuSO4 1 1006aBISIOT 2 M
5%-ro pactBopa ruapokcuaa Hatpusi. K cmecu mpubasstor 0,5 Mt uccieayemoro
pactBopa (rmiepuHa). [lpm HanMuMM MHOTOATOMHOTO CIHPTa MOSIBISETCS
MHTEHCUBHO-CUHUN LIBET. MHOTOaTOMHBIE CIIUPTHI C TUAPOKCUIIBHBIMU IpyNamMu

40



Yy COCEIHHUX YTJIEPOJHBIX aTOMOB OOpa3ylOT TJUKOJATH (TIULEpaThl) Meau
XEJaTHOTO CTPOCHMS, KOTOPbIE PACTBOPSIOTCS B BOJIC€ U OKPAIICHBI B SIPKO-CUHUHN
IIBET.

Omnpit 8. KommuiekcooOpa3zoBaHne MHOTOATOMHBIX CITUPTOB.

B mpoOupke mnonyuuTe THUAPOOKUCH MEAM, JJig 4Yero B pa30aBlIeHHBIN
pacTBOp cyJsbdaTa MeAN BBEIUTE PACTBOP €AKOM MIEeT0UM B HEOOJIBIIIOM U30BITKE.

OtdunbTpoBaB OOMBIIYI0O YaCTh KUAKOCTH YEpe3 MaJEHBKHN (QUIbTP,
BHECHUTE CTCKJISTHHOW MAJIOYKON WJIM JIOMATKOW HEOONBIINE KOJIMYECTBA OCaIKa C
(GuIbTpa B HECKOILKO NPOOMPOK. 3aTeM B npoOupku nobasste 1mo 0,5-1 ¢’ BoIbI
u no 3-5 kamenb XUAKOro cnupta. [ns cpaBHeHUS B OJIHY W3 HPOOUPOK C
TUIPOOKUCHI0O MEAM M BOJAOW HE J00ABISIOT CIUPT. BCTpsixHyB Bce mMpoOHMpKH,
JaiTe UX COAEPKUMOMY OTCTOSITHCS U OTMETHTE MOSABICHUE XapaKTEPHOU OKPACKH
KHUJKOCTH B HEKOTOPBIX MPOoOUpKax. 3aTeM 100aBbTE K 3TUM PacTBOpaM U30BITOK
pa30aBIEHHOM COJISIHON KUCIOTHI U HAaOJI01aliTe N3MEHEHUE OKPACKHU.

OmnpiT 9. Peakius ¢ GyKCHHCEPHUCTON KUCIIOTOMN

B mare mpoGupok mnomemator mo 0,5 M CBEXENPUTOTOBJICHHOIO
OecIBETHOrO pacTBopa (PYKCHHCEPHUCTOW KHUCIOTHI M JIOOABIISIIOT MO 2 KaIulk B
OJIHy — pacTBopa (GopMalbJeruaa, BO BTOPYIO — O€H3albleruaa, B TPEThIO —
aleToHa, B YETBEPTYO — LHMKJIOTEKCAaHOHA, B IITYI0 — JAMATHIKETOHA.
BerpsixuBaroT. Uepes HECKOIBKO MUHYT MOSIBIISIETCS] OKPAllIMBAHUE.

Omnert 10. [Tony4yeHnne anetanbaernia U3 aleTUICHA

B npoOupky momeniarorT HECKOJIBKO KyCOYKOB KapOuja KaibIUsi, HEMHOI'O
(Ha xonuuke mmarens) okcuaa pryTu (II) m HamuBarOT 2 M1 pacTBOpa CEpHOM
KUCIOTHL. [IpoOupky OBICTPO 3aKpbIBaIOT MPOOKOM C Ta300TBOJHON TPYOKOH,
KOHEI[ KOTOPOW OIyCKaloT B JPYryl0 MpoOUpKYy € 2 MJI BOABI TaK, YTOOBI
ra3ooTBOJiHas TpyOKa OblIa morpykeHa B Boay. [lpuemMHyro npoOoupky

OXJIQXKJIAI0T B CTakaHEe BOJBI CO JbAOM. [IpoOupky ¢ xapOUIOM KaiabIus
HarpeBaroT 3—4 MUHYTBI, IPOITYCKasl Ta3 4Yepe3 BOLY.

Hanuuue ameranpneruga B NpoOUpPKE C  BOAOM OOHApYKUBAKOT TIO
XapaKTEepPHOMY 3araxy U Mo Peakiiuy ¢ 2 KarmisaMi (PyKCUHCEPHUCTON KUCIIOTHI.

OmpiT 11. Peakuust anberui0B U KETOHOB C THIPOKCHUIOM IMaMMUHcepeopa
@)

B Tpu uncteie oOe3xkupeHHbIE MPOOUPKU BHOCAT MO 2 KaIljid pacTBOpa
HUTpaTa cepedbpa U nmo 3—4 Kariv KOHIIEHTPUPOBAHHOTO pacTBOpa amMmuaka (10
MOJTHOTO pacTBOpeHust ocaaka okcuaa cepedpa(l)). Ilocne storo nobastoT mo 2
Kaluii B TIEPBYIO MPOOMPKY — pacTBopa (opmanbiaerujga, BO BTOPYHO —
OeHzanpaeruga, B TpeTbio — aieroHa. Coxaepxumoe MNPOOUPOK OCTOPOIKHO
HArpeBaroT B IUIAMEHU CIIUPTOBKH.

Buumanue! PacTBop rumapokcuaa nuamMMmuHcepeOpa mociie peakiuu claTh
WHXEHEPY U IPOMBITH IPOOUPKHU.
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OmnpiT 12. Oxucnenue anpaeruaoB ruapokcuaom meau (11)

B nBe mpoOupku nomemaror no 0,5 mMia pactBopa THAPOKCHIA HATPUA,
no6asssitoT 1o 0,5 mut Boael ¥ 2—3 Kariu pactBopa cysibdarta meau (I11). B nepyto
NpoOMpPKY MPUIMBAIOT 2 KallJId pacTBopa (hopManpAeruia, BO BTOPYIO — 2 KaIulu
OeH3zanpaernaa. BepxHiow yacTh NpoOMPOK MPOrpeBaroT B IJIAMEHH COUPTOBKU U
HaOJII0JaI0T U3MEHEHUE OKPAcCKU pacTBOpPA B MPOLIECCE HarpeBa.

Omnpit 13. Oxucnenne OeH3aIbIeTHAA KUCIOPOIOM BO3TyXa
Ha mpeameTHOE CTEKIIO HAHOCAT Karumlo OCH3albIeTHla W OCTABIISIIOT Ha
BO3ayxe. Uepe3 HEKOTOPOE BpeMsl TTOSIBIISIFOTCS KPUCTAILIIBI.

Omnpit 14. I[lonydeHne v ruIpoIn3 ypoTpONMHA

B npoGupky momemniaroT karmio pactBopa (enondranenna u mo 0,5 miu
pacTBOopa (opmanbaerua M pactBopa ammuaka. JloOaBisIOT elle HECKOJIbKO
Karejlb pacTBOpa aMMuaka /0 oOOpa3oBaHHsS HEHCUE3AIOUIEr0 MaJIMHOBOIO
OKpammBaHUs (M30BITOK ammuaka). Heckonbko Kamenb pacTBOpa MEPEHOCAT Ha
OPEIMETHOE CTEKJIO M OCTOPOXHO YIApUBaKOT B IUIAMEHH CIHPTOBKH [0
HOSIBJICHUS] KPUCTAJUIOB YPOTPONMHA (F€KCaMETHIIEHTETPAMUHA).

PactBop yporpommua genst Ha J1Be npobupku. B omHy mnpobupky
N00aBJISIIOT NpPU BCTPSAXMBaHUM 1—2 Kaluld pacTBOpa THJIPOKCHIA HATpHs, B
JAPYIYI0 — KaIUIK0 COJISIHOW KHUCJIOTHI (Mpu KunsiueHuH). I[IpoaykTsl ruaponusa
MO’KHO OOHapy>KUTh MO 3arMaxy WM peakuuen ¢ PyKCHMHCEPHUCTONU KUCTIOTO.

Omnpit 15. Peakuus 6eH3anpaeruia v aeToHa ¢ ruApocysibPUTOM HATpuUs

B 1nBe mnpoOupku HamuBaror 1o 0,5 M HaCBILIEHHOTO pPacTBOpa
ruapocyiabdura Hatpus. B mepByro goOaBnsitor 3 Kamim OeH3anbaeruia, BO
BTOpyI0— 3 Kami aneroHa. CMmecu B MpoOMpKax HHEPrUYHO BCTPSIXHUBAIOT U
HaOJI0Jat0T BBINACHUE KPUCTANIOB COOTBETCTBYIOIIUX BEILIECTB.

K mosydeHHBIM KpucTamiam A00aBiISIOT pa30aBiICHHBIN pacTBOpP COJISIHOM
(WM cepHOIi) KUCIOTHI.

Omnpit 16. [Tonyuenue 2,4-muHUTpOGSHUNTHIPA30HA OCH3ATbACTH A

B mpoOupky mnomMemarT HECKOIbKO KPUCTALIOB COJISHOKUCIOTO 2,4-
TUHUTPODCHWITHAPA3WHA, alerara HaTpus W J00aBiIsaioT 1 M BOJBL
Conep:xkumMoe TPOOUPKU BCTPSIXUBAIOT JI0 MMOJHOTO pacTBopeHus BemecTB. K
pacTBopy npuiimBaroT 3—4 Karjiu OCH3albJIeTHa U BCTPSIXUBAIOT JI0 BBIMAJACHUS
KpHUCTaJIOB.

Omnpit 17. Peakius ¢ COMTHOKHCIIBIM THIPOKCUITAMUHOM

B nBe nmpoOupku moMemnarT Mo 2 Karid COOTBETCTBEHHO alleTajlbAeTuaa 1
alleTOHA U MPHUOABISIOT | MII pacTBOpa COJISTHOKHMCIIOTNO THapokcuiamuHa. Cmecu
HArpeBarOT Ha BOJSHOM OaHe W JO00ABISAIOT B KaXayko MpoOupky mo 1 karuie
METHUJIOBOTO OPaHKXEBOTO.
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Omneit 18. [lonydeHue anieToHa U3 alerata HaTpUs

B cyxyto npoOupKy HachIlaroT 00€3BOKEHHBIN arleTaT HaTpusl (BBICOTA CIIOs
8—10 MM) W 3aKkpbIBalOT NPOOKOM ¢ Tra300TBOJHON TpyOKoil. KoHern TpyOku
noMmemamT B npodbupky ¢ 1 ma Boabl. IlpueMHyro npoOHUpKY OXJIaXIalOT B
CTaKaH4MKE C X0JIOJHOM BoAoil. CoJib HArpeBaroOT HA MJIAMEHU CIIUPTOBKHU.

BoaHbIii pacTBOp alieTOHa UCIIOJIB3YIOT JJIS CIEAYIOLIErO OIbITA.

Ompit 19. MomodopmHast peakiyst KeTOHOB

B nBe mpoOupku mpunuBaroT 1o 3 Kariy pacTBOpa Woja B HOJUCTOM Kalluu
nu no 0,5 mMin pactBopa ruapokcuia Harpusa. K oOecuBedyeHHbIM pacTBOpaM
N00aBISAIOT B OJIHY — 2 KaIUIM PacTBOpa alleTOHA (MOJIYYEHHOTO B MPEABIAYIIEM
OMBITE), B IPYT'YIO — 2 KaIlJIi JUITUIIKETOHA.

OmpiT 20. [TonyueHne yKCyCHOM KUCIOTHI U U3yYEHHUE €€ CBOKCTB

B npobupky nomemiator 1 r anerata HaTpus, NPWIMBAIOT 1 MII pacTBopa
CEpHOIl KHCJIOTBl M J00ABISAIOT KUISATWIBHUKM JJI PAaBHOMEPHOIO KHUIICHMS.
[TpoOupKy 3aKkpbIBalOT MPOOKOH ¢ ra300TBOAHON TpyOkoil. KoHerl razooTBoHOM
TPyOKH MOIpy’karoT J0 JHAa B HPOOUPKY-NPUEMHUK, TNPUKPBIB €€ BIAXKHBIM
BAaTHBIM TaMIIOHOM. (CMechb OCTOPOKHO HAarpeBarOT [0 €€ BCIIEHMBaHusi. B
IPUEMHUK IOCTETIEHHO COOMPAIOT OKOJO 1 MJI yKCYCHOM KHCIOTBI. OTIENSIOT
IMPUEMHUK OT MpUOOpa U MPEeKpalaloT HarpeBaHUE.

[TomydeHHyI0 KHCIOTYy pa30aBistOT 2 MJI BOABI M PacTBOpP pPa3iMBAIOT
MIOPOBHY B TPH MPOOHUPKH.

B nepByto npobupky BHOCAT | Kamio jJakMyca U HEUTPaau3ylT KUCIOTY
pacTBOPOM TMAPOKCHIA HATpHsl. JJoOaBistoT 2—3 Kariu pacTBopa XJIOpHIa xKeje3a
(III). 3aTem pacTBOp HArpeBarOT A0 KUIICHHUS.

Bo BTOpy10 106aBisSI0T HEMHOTO MarHUEBOM CTPY>KKH. Bbiaenstomuiics ras
OCTOPO’KHO TMOJKUTAIOT TOpSIENd Jy4uHOM (ONBIT MHPOBOAUTCS B 3aLIUTHBIX
oukax!).

B Tperbio nomeniaror HEeMHOToO nopoika kapoonata Harpus. K orBepcruio
IPOOUPKH MOAHOCAT TOPAILYIO JIyUHUHY.

Omnpit 21. KucnotHsie cBoiicTBa KapOOHOBBIX KHCIIOT

B tpu npoOupku npunusaioT no 0,5 M BOIHBIX pacTBOPOB KapOOHOBBIX
KHUCJIOT: MypaBbUHOM, YKCYCHOH, IlaBesiieBoil. B mepByro mpoOUpKy 100aBIsIOT
KaIlII0 METHJIOBOTO OPAHXKEBOI'0, BO BTOPYIO — KaIUIIO JIAKMYCa, B TPEThIO — KAILIIO
(denondranenHa.

B npoOupky mnomemarT HECKOIbKO KPUCTAUIOB OEH30MHOW KHUCIOTHI U
npubasisaoT 0,5 mu pactBopa ruapokcuna Hatpus. Copepkumoe NpOOUPKH
BCTPSIXMBAIOT IO paCTBOPEHUS KpUCTAILIOB. K monyyeHHOMy pacTBOpy 100aBIISIOT
10 KaIUISIM pacTBOP COJITHOM KUCJIOTHI A0 BBIAJACHUS OCAJIKa.

OmnpiT 22. N3ydeHne OTHOUMIEHHUS KUCTOT K HarpeBaHUIO
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B npoOupky moMemarT HECKOJBKO KPUCTALIOB MIABEJICBON KHUCIOTHI U
HarpeBaroT NPOOUPKY. B BEpXHIOIO 9acTh MPOOUPKU BHOCST CTCKISHHYIO MAJIO0UKY,
CMOYEHHYIO B U3BECTKOBOM (MM OApUTOBOI) BOJIE.

AHAJIOTUYHO WCIBITBIBAIOT OTHOIICHWE K HArpeBaHHWIO YKCYCHOW W
OCH30MHON KHUCJIOT.

Omnpit 23. U3yueHnne oTHOIIEHUSI KAPOOHOBBIX KUCIOT K OKHCIIUTEIIO

B npo6upky nomemaroT HeMHOTO (hopMHuaTa HaTpHs, JOOABISIOT JIBE Karliu
pacTBOpa TIepMaHraHaTa Kaimuss W 2-3 Kalid pacTBOpa CEPHOM KHCIIOTHI.
ConepxuMoe TPOOMPKM HArpeBalOT W  UCHBITAIOT  BBIACTSIOMUANCS — Ta3
W3BECTKOBOM (Wim OapuTOBOM) BOMOM (Tak e, KaKk B OMBITE 3). AHaJOTUYHBIC
OTBITHI TPOBOSAT C YKCYCHOM U IIaBEJIE€BOM KUCIOTAMU.

Omnpit 24. [TonyuyeHue cinoxHbIX 3(PUPOB KAPOOHOBBIX KUCIOT

B cyxyto npoOupky nmoMemaroT HEMHOTO OPOIIKa 00€3BOKEHHOTO alerara
HaTpust (BbicoTa cios 1-2 MM), 3 KamuM H3TWIOBOTO COHpTa M 2 Kamid
KOHLICHTPUPOBAHHOW CEpHOM KHUCHOTBL. OCTOPOXKHO HAarpeBarT COIAEPKUMOE
IPOOUPKH.

AHaJIOrMYHO MPOBOJAAT OMNBIT C HM30aMWJIOBBIM CHUPTOM. JUjIst Jrydiero
pacrno3HaBaHMs 3amaxa 3(Qupa CoAEepKUMOE NPOOUPKU BBUIMBAIOT B CTaKaH C
BOJIOM, TMPU OTOM TPUMECH PACTBOPSIOTCA. YKCYCHOM30AMHJIOBBIN 3dup
pacrpenensercs Ha NOBEPXHOCTH BOJIBI.

CMemMBalOT B CyXOW NPOOMPKE HECKOIBKO KPHCTAJUIOB OEH30MHON
KUCJIOTBI, 4 KAl 3TWJIOBOTO CIHUPTAa U 2 KAl KOHLIEHTPUPOBAHHOM CEPHOM
KUCIOThl. OCTOPOKHO HarpeBaroT a0 KuneHus. lloaydeHHylo O€CLBETHYIO
JKHJIKOCTh BBUIMBAIOT B CTAaKaHUYMK ¢ BOJoHM. YacTh OEH30MHOM KHMCJIOTBI, HE
BCTYIMBUIAS B PEAKIMIO, BBIMAJAET B OCAJ0K.

OmnpiT 25. ['Maponun3 )KUpoB B BOJAHO-CIIUPTOBOM PAaCTBOPE

B mpoOupky mnomemniaroT HEMHOTO TBEPAOTO XUpa U 3 MII CHUPTOBOTO
pacTtBopa ruapokcuaa Hatpus. Cmech NEpeMENIMBAalOT CTEKIISIHHOM MaJOYKOW,
MOMEIIAIOT B KHUISIIYIO BOJSHYIO OAaHIO M HarpeBaloT B TeueHue 4-5 MHUH 10
00pa3oBaHUsS OJHOPOJHON XHUIKOCTH. Peakmuio MOXXHO CUYMTaTh 3aKOHYEHHOM,
€CIIM B3ATas CTEKJISHHOM MaJOYKOM Kalulsl PEaKUMOHHOM MacChl IOJHOCTHIO
pacTBopUTCcs B 45 MII BOABI (Ha MMOBEPXHOCTU HE 0OPa3yIOTCs KaIleIbKU KHUPA) C
o0pa3oBaHHEM OOMIIBHOMW MEHBI IPU BCTPSAXUBAHUU.

[locne »TOro K TMOJYYEHHOM TyCTOM KUIKOCTU J00aBisiioT 3—4 M
HACBIIIIEHHOT'O PACTBOpa XJIOPUA HATPUSL.

[Tocme pacciioeHHst KUIKOCTH CMECh  OXJIAXKIAOT W OTHEISIOT
3aTBEpACBIINN KycOoueK MblIa. Ero HCIONB3yIOT JJ1s1 CIEAYIOIIUX OIBITOB.

OmnbIT 26. Beinenenne cBOOOIHBIX KUPHBIX KUCIOT U3 MbLJIa U U3YYEHUE UX
CBOICTB
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B npob6upke cmemmuBatot 0,5 M1 HACBIILIEHHOTO PACTBOPA MbUIA € 2 KaIlJIsIMU
pacTBOpa CEpHOM KHUCJIOTBI M MOJYYEHHYIO CMECh HArpeBalOT B IUIAMEHU
CIIUPTOBKH.

K nonydyenHoit cmecu mnpuiuBaioT 2-3 Kamiu OpoMHOM BOABI U
BCTPSIXUBAIOT IPOOUPKY.

Omnpit 27. OOpa3zoBaHre HEPACTBOPUMBIX COJIEH YKUPHBIX KUCIOT

B nBe npobupku HanuBarot no 0,5 M pacTBopa Mblia U T00ABIISIOT 10 2—3
Kaluii B OJHY MpOOHMpPKY — pacTBOp XJIOpHAA KalbliMs, B JPYTYH0 — PacTBOP
HUTparTa (alerara) CBUHIIA.

K 0,5 mn pacTBOopa MbUIa MpHIKMBAIOT 2 MJ pacTtBopa cyibdara meau (II).
PacTBOp € rosryObIM 0CaJKOM HarpeBaroT 10 KUIICHHS.

OmnbIT 28. DMyJIBrupyouee J1eiCTBUE MbLUIA

BHocaT B mpoOupKy Kalull0 pacTUTENbHOIO  Macia, S  Kamlelsb
JUCTWILTMPOBAHHOM BOJBI U DHEPrUYHO BCTpsixuBaroT. OOpa3yeTrcsi SMyibCUsl —
MYTHasl KHUAKOCTb, TJI€ BO B3BEIIEHHOM COCTOSIHMM HaXOJATCS MEJIKHE KalleJIbKH
macia. K smynbcun 100aBisOT 5 Kameiab pacTBOpa MblIa M CHOBA 3HEPTUYHO
BCTPSIXUBAIOT.

OmnpIT 29. N3yueHne CBONCTB aHTUIPUIA YKCYCHON KHCIIOTHI

B npoOupky nomemiatror 0,5 mu1 BOApl, 2 Kaluld YKCYCHOTO aHTHApPHUIA H
BCTpsxuBaroT. [lociie orcranBanus cmeck pacciaauBaerca. OCTOPOKHO HArpeBarOT
B IUIAMEHU CIIMPTOBKH COJIEpKMUMOe NpoOoupku. B npobupke cmemmsarot 0,5 mi
BOJIbI, 2 KaIlIM YKCYCHOT'O aHTMJpHA M 2 KaIulM pacTBOpa T'MJPOKCUAA HATPHS.
CopepxxuMoe poOupKU BCTpsixuBaroT. B mpodupky npunusatot 0,5 M 3TaHona u,
nobapnsaa 0,5 M yKCyCHOrO aHTHIpHUAA, IOCTENEHHO BCTPAXMBAIOT. 3aTeM
OXJIQXKJAIOT U MPWIMBAIOT PaBHBIM 00beM BOJIbI. [[00aBIAIOT KaIullo JIakMyca |
OCTOPOKHO IO KaIlJIsIM HEUTPAIHU3YIOT CMECh PACTBOPOM THIPOKCHIA HATPUSI.

Jlabopatopnoe 3ausitue 7. Unentudukaims opraHn4ecKux COeTMHEHUN.

B nacrosimiee BpeMs HIeHTU(UKALNIO KAa4eCTBEHHbIN aHAJINU3 BBIMOIHSIOT
WHCTPYMEHTAJIBHBIMA ~ METOJAaMHU:  CHEKTPAJIbHBIMH, XpoMmaTorpaduuecKkumu,
DNEKTPOXUMUYECKUMHU U JAp. XMMHYECKHE METOJbl HMCIOJB3YIOT Ha OTAEJIBHBIX
CTaIUAX WHCTPYMEHTAJIBHBIX (BCKpBITHE poOklI, pazzeneHue 151
KOHLIEHTPUPOBAHKE U JIP.), HO MHOI/IA ¢ TOMOLIBI0O XMMUYECKOTO aHAJIN3a MOYKHO
MOJIYYUTh PE3yJIbTaThl 00Jee MPOCTO U OBICTPO, HAIPUMEDP, YCTAHOBUTH HaJIUUHE
JIBOMHBIX U TPOWHBIX CBSI3€M B HEIMPENEIbHBIX YIVIEBOAOPOAAX MPH MPOIYCKaHUU
UX Yepe3 OpOMHYIO BOJY WJIM BOAHBIA pacTBOp nepmanranara kamuss — KMnOA4.
IIpu 3TOM pacTBOPBI U3MEHSIOT OKPACKY.
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JetanbHo pa3paboTaHHBI Ka4eCTBEHHBIM XUMHUYECKUM aHAIU3 MO3BOJISET
OTPENEIATh AIEMEHTHBINH (aTOMHBIN), HOHHBIN, MOJIEKYJISIPHBIN (BEIIECTBEHHBIN),
(yHKUMOHANBHBIA, CTPYKTYPHBIM M (Pa3oBbIi COCTaBbl HEOPraHUYECKUX H
OpraHUYECKUX BEIIECTB.

KauecTBeHHBI XUMUYECKUN aHAIM3 0a3upyeTcs Ha CHUCTEME XMMHUYECKHX
peakiui, XapakTepHbIX JIsI JAHHOTO BEIIECTBA — pa3/AClICHUs, OTACIICHUS U
OoOHapyKEeHHUSI.

K Xxumudeckum peakuusM B KAYeCTBEHHOM aHAINU3€ MPEAbSIBISIOT
cleayroIme TpeOoOBaHuUs:

Peakuust nomxHa MPOTEKaTh MPAKTUYECKH MTHOBEHHO.

Peakmust nomxHa ObITE HEOOPATUMOI.

Peakius omKHA COMPOBOKIATHCSA BHEIIHUM () PeKTomM

a) I3BMEHEHUEM OKPACKHU PacTBOPa;

0) 0Opa3oBaHKEM UM PACTBOPEHUEM OCAIIKA;

B) BBIJICJICHUEM ra3000pa3HbIX BEIECTB;

I') OKpallluBaHUEM IJIAMEHH U JIP.

Peakiuu, mo3BosisOIMe MOJIYYUTh BHEMHUN 3(h(EKT c omnpeaenseMbiM
BEIIECTBOM, HAa3bIBAIOT AaHATUTHUYECKUMU(KaYECTBEHHBIMU), a J100aBisieMoe IS
ATOTO BEIIECTBO — PEAr€HTOM.

Jns onpeneneHus 3J1€MEHTOB, BXOASIINX B COCTAB OPraHUYECKUX BEIIECTB,
WX HEOOXOMMO TMPEABAPUTEIILHO MEPEBECTH B HEOPTAHUYECKUE COCTMHECHHUS, IS
JTAIBHEWINIETO  WCCIICIOBAHUS  KOTOPBIX MPUMEHSIOT METOABl  OOBIYHOTO
KAueCTBEHHOI0 aHain3a. Hanpumep, cHenHaqbHBIMH METOJAMH  YTIJIEPOA
NEPEBOJAT B TMOKCUJ YIIepoa, BOJOPOA — B BOAY, @30T — B a30TUCThIN HATPUH,
cepy — B CyJb(hUJI CEPBI U T.J1

PeakTtuBbl u 000pyZOBaHME: TOMIYOJ], OPraHMYECKOE BEIIECTBO (TIIFOKO3a,
TIIMLEPUH, KpaxMmal, caxaposa, mnapadun); oxcug wenu (II) (mopormnok);
u3BecTkoBasi BojAa; cyibdar meau (II) 6Ge3BoaHBIN, MOUEBHHA KPUCTAILTUYECKAS,
HaTpui Metamdeckuii; cynbdart xkenesa (II) 0,11 pactBop; xmopua xenesza (111)
0,1 pactBop; coysiHast Kuciaora 2H pacTBOp; ATUIOBbIA cnupt 90 %-
HBI,XJT0podopM  (AUXJIOpPAITAH), MeJHas MPOBOJIOKA, TPOOUPKH;  CTEKja
MpeJMETHBIC; THUMNETKU; (UIbTpOBadbHAs Oymara, MpoOWMpKa C Ta300TBOJIHOU
TpyOKOM; CTEKJITHHAS MAJIOYKA; MUKPOJIOATKA.

Xox paboThl:

OmneiT 1. Onpenenenue yriaepoja npodoi Ha 00yTIMBaHUE.

(OIBIT MPOBOAST B BRITSKHOM HIKa(y)

Oo6opynoBanue: dapdopoBas yailika; CTEKJISIHHAS TUIACTHHKA (CTEKJISHHAS
najgoyka).

B manenbkyto papdopoByro vamieuky HanuBaroT 2—3 KaruM toiyodna. [lpu
MOJDKUTAaHUU TOJYOJI TOPUT KONTSIIUM TulamMeHeM. [Ipu BHeceHMHM B IUIaMs
CTEKJISIHHOM TUTACTUHKU WJIM NAJIOUKH Ha HUX 00pa3yeTcs CJION KOMOTH — YIJIepO/.

46



CremoBaTelIbHO, TOJYOJ SBJSETCS OPraHUYEeCKMM BEIICCTBOM. Y paBHEHHE
peaKIuu:
CsHsCH3 + 60, = 3CO, + 2CO + 4H,0 + 2C

Oneir 2. OnpeneneHue yriepoaa M BOJOPOAA COMCOKEHHEM BEIECTBA C
OKCHJIOM BEIIIECTBA.

B cyxywo npobupky | HaceimaroT 4epHbBI TOPOIIOK OKCHIa MeIau (CIou
BBICOTOM OKOJIO 5 MM), J00aBJSIOT TOJIOBUHY MHKPOJOMATKHA OPraHHYECKOTO
BEII[ECTBA W TIATEIHHO TMEPEMENINBAIOT, BCTpsSXHBas NpoOUpKy. B BepxHIO0O
4acTh MPOOUMPKH TOMEIIAIOT HEOOBINION KOMOUYEK BaThl, HA KOTOPBIA HACHITAIOT
HEMHOTO Oeoro nmoporika 6e3sogHoro cyibdara mean (II). [IpoOupky 3akpsIBarOT
MpoOKON C Tra300TBOJHON TpPYyOKOW, MPU 3TOM KOHEI TPYOKHU JOJDKEH MOYTH
ynuparbesi B Bary ¢ cyibarom menu (II) — CuSOs Hwxuuil xoHen TpyOku
OMmyCKaroT B npooupky II, mpenBaputenbHO HAIUB B Hee 5—6 Karelb U3BECTKOBOM
Boabl — Ca(OH),. Ilpobupky 1 HarpeBaroT Haj MmjiaMeHeM cHOUpTOBKU. Yepes
HECKOJIBKO CEKYH]I U3 Ta300TBOJIHON TPYOKU HAUMHAIOT BBIXOJUThH My3bIPHKU T'a3a,
Y U3BECTKOBAs BOJIa MyTHEET BCJICJICTBUE BBIJCICHUS OEJIOro 0CajKa yriIeKUCIOro
KaJIbIIHA.

[Tpobupky II ynanstor. [lpomomkaroT HarpeBaTh mpoOupky | moka He
IPOM30HAET HM3MEHEHHEe I1BeTa OeJoro MopolKa O0€3BOKEHHOIO MEIHOTO
KyIopoca, HaXOJSIIeTocsl Ha BaTHOM MpoOKe. Y paBHEHUS PEaKIUU:

CsH1206+12Cu0O = 6CO, + 6H,O+ 12 Cu;

CO, + Ca(OH)z = CaCO3l+ H>O;

CuSO4 + 5H,0 = CuS0O45H,0.

Metoa oCHOBaH Ha TOM, YTO IPHU MPOKAJTMBAHUM OPraHUYECKOI'O BEIECTBA
B cmecu ¢ okuciurteneMm (oxcumoM meau(Il) — CuO) mpoucxoauT OKUCICHHE
yIjepojia OPraHuyecKoro BEUIECTBA B JUOKCHUJ yTIepoja, a BOJOpoJa — B BOAY.
Oxcun meau (II) mpu 3TOM BOCCTaHABIMBAETCS 10 METAJUIMUECKOW MEIH.
Boinenenre Auokcuaa yriepoja J0Ka3blBaeTcsl MOsBIEHUEM Oeoro ocajaka
YTIEKUCTOTO Kanblivs. Bogy oOHapyKHBAIOT 10 00pa30BAHUIO CUHUX KPHUCTAJIJIOB
Kpuctajoruapara Meanoro kynopoca CuSO4-5SH»O.

OmneiT 3. KauecTBeHHOE OIpeieiieHue a30Ta.

B cyxyto npobupky nomemiator 5—10 r MOYEBHHBI (HECKOJIBKO KPHUCTAILIOB)
M BHOCAT HEOONBIION KyCOUeK MeTauimdyeckoro Hatpus. Cmech OCTOPOKHO
HarpeBaroT HaJl MJIaMEHEM CIHUPTOBKU JI0 CIUIaBJIEHUS MOYEBUHBI ¢ HatpueM. [Ipu
ATOM HaO0JII01aeTCs HEOObIast BCIBIIIKA.

[Tocne oxnaxkaeHus MPOOUPKU CO CIUIAaBOM B Hee JOOABISIOT TPU Karuid
ATUJIOBOTO CIUPTA JJIs YCTPAHEHHUs OCTATKOB MeTauInueckoro HaTpus. [Ipu stom
o0pasyeTcst aJIKOToJIAT HAaTPUsl ¥ BBIICIISICTCS] BOJIOPO/I;

2C2H50H +2Na= 2C2H5ONa + HzT,

C,HsONa + HOH = C2HsOH + NaOH.

3areM B TpOOMpPKY A00aBISIOT S5 Kamelb JUCTUJUIMPOBAHHON BOJBI U
HarpeBarOT HaJ IUIAMEHEM CIUPTOBKM JIO pAcTBOPEHHUS 00pa30BaBIIETOCS
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nuanucToro Hatpus. C MOMONIBIO TMUMETKA TEPEHOCSAT PACTBOP IMAHUCTOTO
HaTpUs Ha MpeaMETHOE CTekso, AolaBisitoT 1 kammo cynbdara sxeneza (I1),
KOTOPBIM B MPUCYTCTBUU IEJTOYM, OOpa30BaBIICUCS IPU PEaKIMU aJIKOTOJsuTa
HATpUs C BOJAOU JaeT IPSI3HO-3€JIeHbIH ocafok ruspokcuaa xkemnesa (1) u xenToiit
ocaniok rugapokcuaa xenesza (II1). Ecau B pactBope nmeeTcs: H30bITOK IIMAHUCTOTO
HaTpusi, TO oOpa3yercs rekcarmaHo-peppar (II) narpus NasFe(CN)¢]. Ha
¢unbTpoBanbHyto Oymary (30 x 30 MM) HaHocAT 1 Karuiro MyTHOM >KHIKOCTH,
MOCJIe TOTO, KaK Karjisi BIUTAETCs, HA 9TO € MECTO HAHOCAT | Karulio COJISTHOU
KHUCIIOTHI. Y PaBHEHUS PEAKIIUU:

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

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

2NaCN + FeSO, = Fe(CN), + Na,SO,,

Fe(CN)2 + 4NaCN = Nay[Fe(CN)e],

FG(OH)3 + 3HCI = FCC13 + 3H20,

3Nas[Fe(CN)¢] + 4FeCl; = Fes[Fe(CN)s]3 + 12NaCl.

bepnuHckas na3ypb MOXKET OOpa3OBBIBATHCS TOJBKO TOCJIE PACTBOPECHUS
ruapokcuaa xxenesa (I11) B kuciore.

[Ipu mpoBeneHUU OIbITa HEOOXOIMMO OOpAaTUTh BHHUMAaHUE HA TO, YTOOBI
HAaTpUM IUIABWIICS BMECTE€ C OPraHMYECKUMM BELIECTBOM. EciM HaTpuii miiaBUTCSA
OTIIEJIbHO OT BEIIEeCTBA, TO JaKe MPH HAIWYMHM B BEIIECTBE a30Ta ITMAHUCTHIN
HaTpUl HEe 00pa3yeTcs.

Omneit 4. OnpeneneHue Xjaopa Mo 3eJIeHON OKpacKe IIaMeHn

["asiorensl npore BCEro OTKPBIBAIOTCS MO bEeHUbIITENHY — NPOKAIMBAHUEM
OopraHuyeckoro BemecTna ¢ okcuoM Meau (II) B miamenu ropeiku.

Mennyro npoBoioKy minHOM 10 cM ¢ meTiiel Ha KOHIE MPOKaIWBaKOT B
IJIaMEHU TOPEJIKUA J0 MCUE3HOBEHHUS! MOCTOPOHHEH OKpPACKHU IJIaMeHU (MPU3HAK
OTCYTCTBUS 3arps3HeHus: MeaHOW metin). OCTBIBIIYIO METII0, MOKPBIBIIYIOCS
YepHbIM HAJETOM OKCHJa MEJHM, OMYyCKaloT B MNpoOoupKy ¢ 1-2 Kamiamu
UCIIBITYEMOTO BEHIECTBA M BHOBb BHOCAT B IuiaMsa ropenku. llosBusercs
XapaKTepHasl SIPKO-3€JIeHast OKpacKa IJIAMEHHU.

[Ipn npokanmuBanuu kucimopon okcuga Mmenu (II) okwucnser yrimepon u
BOJIOPOJ] OPraHUYECKOT0 BEIIECTBA B IUOKCHU] YIiiepoia U Boay. Menb oOpasyer ¢
raJIOrTeHAMH JIETy4YHE COEJUHEHUS, KOTOPbIE M OKpPAIUIMBAIOT IUIaMsl TOPEJIKH B
3esieHbli 1BeT. [losBIIeHHE 3€JIEHOr0 OKpaIlMBaHUsl YKa3bIBAET HA MPUCYTCTBHE B
OpraHU4YEeCKOM COEIMHEHUH TaJIOreHa.

YpaBHEHUs peakuu:

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

Jlureparypa
0) OCHOBHas JIUTEpaATypa
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