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BBenenue

JlaGopatopHble W MpakTHYeCKHe 3aHATHs 1Mo ydeOHou auciuruae OOJL.07
XUMHSI COCTABIIAIOT BAXKHYIO YaCTh TEOPETUUECKON U POo(eCcCHOHATBLHON MPAKTUYECKOM
MOJTOTOBKM U HANpaBJICHbl Ha TMOJTBEPKIACHHE TEOPETUUYECKUX TMOJOKEHUN U
(dhopMHUpOBaHUE MPAKTUYECKUX YMEHUHN U MPAKTUYECKOTO OIbITA:

— pa3BUTh YMEHHUS COCTABISITH (OPMYJIBI HEOPTAHWUYECKHX W OPTraHWYECKUX Be-
IIECTB, YPAaBHEHUS XUMUYCCKUX PEAKINI, OOBSICHITh UX CMBICI, HHTEPIIPETUPOBATH Pe-
3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB, PEIIaTh XUMUYECKUE 3a1aUH,

— copMHUpOBATh HABBIKA TMPOBEACHUS MPOCTEUINX XUMHUYECKHX DKCIICPUMECH-
TaJbHBIX UCCJIEAOBAHUM ¢ COOJIIO/IEHUEM TpaBUil O€30MacHOr0 OOpallleHusl ¢ BelllecTBa-
MU U J1a0OpaTOPHBIM 000PYIOBAHUEM;

— copMUpOBaTh MOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKaHUs XMMHYECKUX MpPO-
LIECCOB U SIBJICHUM B OKPYXKAIOIIEN Cpelie, NETOCTHOM HaAyYHOM KapTUHBI MUpPa, B3aUMO-
CBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayK.

JlaGopaTopHbIe U TPAKTUUYCCKUE 3aHATHUS OTHOCSITCS K OCHOBHBIM BHaM y4eOHBIX
3aHATUH.

BrinonHeHue cTyieHTaMu 1ab0OPaTOPHBIX U MPAKTUYECKUX PaOOT HAPABJICHO:

— Ha 0000IeHne, CUCTEeMaTU3alio, YriayOJeHue, 3aKperuieHue IMOTyYEeHHBIX
TEOPETHUUECKUX 3HAHUI MO0 KOHKPETHBIM TeMaM JUCIUIUINH,

— (QopMUpOBaHUE YMEHHI MPUMEHSTH IMOJTYyYEHHbIC 3HAHUS HA MTPAKTHUKE;

— pean3aluI0 €UHCTBA UHTEUICKTYaIbHON U MPAKTUYECKON NeSITEbHOCTH;

— pa3BUTHE WHTCIUICKTYAIbHBIX YMCHHH (QHAJTUTHYCCKUX, IMPOCKTUPOBOYHBIX,
KOHCTPYKTOPCKHX U Jp.) Y OyIyIIMX CIEIHUATUCTOB;

— BBIPA0OTKY MpU pEHICHUU TMOCTABICHHBIX 3a/lad TaKuX MNPOPECCHOHAIBHO
3HAUYUMBIX Ka4eCTB, KaK CaMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpUECKAs
WHUIIAATHBA.

Benymieldi  nuIakTUYecKOM — [ENbl0  JTAOOPATOPHBIX — 3aHITHUH  ABJISETCSA
AKCIIEPUMEHTAJILHOE TOATBEPXKIACHUE U TMPOBEPKA CYIIECTBEHHBIX TEOPETUUYECKUX
MOJIO’KEHUH (3aKOHOB, 3aBUCUMOCTEH ).

Conepxxanuem JabopaTopHeiX ~ paboT 1O JTUCHUTUIUHE SIBJISIIOTCS
AKCIIEPUMEHTANIbHAasl ~ TpoBepka  (QopMys,  yCTaHOBJIEHHWE U TOJTBEPXKICHUE
3aKOHOMEPHOCTEH, O3HAKOMJIEHME C METOJMKAMU TMPOBEACHUS SKCIEPUMEHTOB,
YCTaHOBJICHHE CBOMCTB BEIECTB, X KAYECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK,
HaOIOZICHUE PAa3BUTHSA SIBICHHM, MpOIEeccoB W Ap. B Xone BbIMONHEHUS 3aqaHul y
CTYJIEHTOB (DOPMUPYIOTCSI TPAKTUYECKUE YMEHHS U HABBIKA OOpaIeHUs C Pa3IuIHBIMU
nmpudopamMu, yCTaHOBKAMHU, JTAOOPATOPHBIM 000PYIOBaHHEM, KOTOPhIE MOTYT COCTaBJISATh
4acTh NpOo(EeCcCHOHATBHOW MPAKTHUYECKOW MOATOTOBKU, a TaK)Ke HCCIEIOBATEILCKHE
yMmeHus (HaOIr01aTh, CPAaBHUBATH, AHAIM3UPOBATH, YCTAHABIMBATH 3aBUCUMOCTH, JI€TIaTh
BBIBOZIbI M 0000IIIEHHSI, CAMOCTOSITENILHO BECTH UCCIEOBAaHUE, O(POPMIISITH pE3yJIbTAThI).

JlaGopatopHble 3aHATHS MPOBOJATCS B CIEIUATBLHO OOOPYIOBAHHBIX YUYEOHBIX
naboparopusax. [Ipogo/DKUTETBHOCTh 3aHSATHSA- HE MEHee 2-X aKaJeMHUYeCKUX YacoB.
HeoOXoauMbIMH  CTPYKTYPHBIMH DJIEMEHTAMH  3aHSATHS, ITOMHUMO CaMOCTOSTEIbLHOM
NEATEIbHOCTU CTYJEHTOB, SIBJISIIOTCS MHCTPYKTaX, MPOBOJMMBINA MperojaBareiieM, a
TaKXe OpraHu3alys 00CyXICHUSI UTOTOB BBITIOJIHEHUSI PAOOTHI.

Bce crynenthl, cBsi3aHHbIE ¢ pa0OoToii B Jlaboparopuu, OOsS3aHBI TIPOUTH
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MHCTPYKTaX MO O€30M1aCHOMY BBINIOJIHEHUIO pabOT, O YEM pPACHUCBIBAIOTCS B JKypHAJIe
MHCTPYKTaXXa [0 TEXHUKE OE30MaCHOCTH.

BeinonHeHno 1a00opaTOpHBIX M MPAKTUYECKMX PadOT MPEAIIECTBYET IPOBEpKa
3HAaHUU CTYJEHTOB, UX TEOPETUUECKON TOTOBHOCTHU K BBIIIOJHEHUIO 3aaHMsL.

JlaGopaTtopHble M  INpakTU4YECKHME pabOThl  CTYAEHTHl  BBIIOJHAIOT  IOJ
pyKoBOACTBOM mpenojaBatens. [Ipm mnpoBeaeHuH gabOpPaTOpPHBIX U MPAKTUYECKUX
3aHATHI y4ueOHasl rpyIiia MOKET ACIUTHCS Ha MOJArPYIIIbl YUCIEHHOCThIO HE MEHee 8
yenoBek. O0beM 3amaHuil sl 1Ta00PaTOPHBIX U MPAKTHUECKUX 3aHATHI CITITAHUPOBAH C
pacyeToM, 4TOOBI 3a OTBEJACHHOE BpPEMs OHU MOIJM OBITh BBINOJHEHBI KaYECTBEHHO
OOJIBIIMHCTBOM CTY/ICHTOB.

®opmbl opraHu3aIy padoThl 00YJArOMIMXCS Ha JIa0OpAaTOPHBIX paboTax W Mpak-
TUYECKUX 3aHATUAX: (POHTANbHAS, TPYNIOBAs U UHAUBHUIyaIbHAS.

[Tpu pponTanpHOM opMe OpraHU3aIMK 3aHATUNA BCE CTYICHTHI BBITIOIHSIOT OI-
HOBPEMEHHO OJHY U Ty ke padoty. [lpu rpynmnoBoil ¢opMe opranu3any 3aHATUN OJHA
U Ta ke paboTa BbINOJHSETCS Opuranamu mno 2 - 5 yenoBek. I[lpu MHAMBHUIYaTBHOM
(dbopMe opraHu3alK 3aHATHH KaKblid CTYJIEHT BBINOJIHAET HHAUBUAYAIbHOE 3aJaHHE.

OTuer no NpakTUYECKON U J1abopaTOpHOU paboTe MPEACTABIAETCS B PYKOIMCHOM
WIM TI€YaTHOM BHUJE B opmaTe, IpeayCMOTPEHHOM MIa0JOHOM OT4YeTa IO MpaKTuye-
CKOI1, JabopaTopHO paboTe. 3aumTa OTYeTa NPOXOAUT B (hopMe JT0KIaa 00ydaromiero-
Csl IO BBIIIOJIHEHHOW paboTe U OTBETOB HA BOMPOCHI MTPEMNOIaBATEIIS.

OueHkH 3a BBINOJHEHUE Ja0OPAaTOPHBIX PabOT M MPAKTUYECKUX 3AHSITHI MOTYT
BBICTABJISATHCA 10 MATUOANIBHON cCUCTEME WM B (DOpME 3a4eTa U YUUTHIBATHCS KaK MOKa-
3aTesii TEKYIIEH yCIIeBaeMOCTH CTY/ICHTOB.

Kpurepuu oueHku J1adopaTopHbIX padoT.

Ouenka «5» cTaBUTCA, €CIIM yYaUIUICS BBINOJIHSAET padOTy B MOJTHOM OOBEME C
coOJ0/IeHneM HEO0OXO0IMMOM MOCIEA0BATEIbHOCTH MPOBEAEHUS OINBITOB U U3MEPEHUN;
CaMOCTOSITENIFHO M PALIMOHAIBHO MOHTHPYET HEOOXOIUMOE 00O0PYIOBAHUE; BCE OIBITHI
IPOBOAMT B YCJIOBUSAX U PEKUMaX, 00€CIIEUMBAIOLINX MOJYyYEHHUE MPABUIBHBIX PE3yJib-
TaTOB W BBIBOJIOB; COOMIOAET TpeOoBaHUs MpaBuil 0€30MaCHOCTH TPYJa; B OTYETE IMpa-
BUJIbHO U aKKypaTHO BBIMOJIHSET BCE 3alMCH, TaOJIMIbI, PUCYHKH, YEPTEXH, TpaduKku,
BBIUHCIICHUS; TPABUIILHO BHITIOJIHSAET aHAJN3 MOTPEIIHOCTEH.

OuneHka «4» CTaBUTCS, €CJIM BBINOJHEHbI TPEOOBaHUS K OLIEHKE «5» , HO ObLIO
JOIYIIEHO JIBA - TPHU HEJI0UEeTa, HE OoJee 0JHOI HerpyOol OIMOKY U OTHOTO HEJOUYETA.

Ouenka «3» craBUTCA, e€ciau paboTa BBINOJHEHA HE TMOJHOCTHIO, HO 00b-
€M BBINIOJIHEHHOM YaCTU TaKOB, MO3BOJISIET MOJYYWTh NpaBUIbHBIE PE3ylbTaThl U
BBIBOJIbL: €CJTU B XOJI€ IPOBEJICHUS ONBITA U U3MEPEHHI ObLIN JOMYIIEHBI OIIMOKH.

Ouenka «2» cTaBUTCS, €CAUW paboTa BBHINOJIHEHA HE TMOJHOCTBIO U 00b-
€M BBINOJIHEHHOM YacTh paOOThl HE MO3BOJSET ClIeNaTh MPABUIIBHBIX BBIBOJOB: €CIH
OMBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOJIIOICHHUS
MPOU3BOAMIIUCH HETTPABUIIBLHO.



IMNPAKTUYECKAS PABOTA Nel
«PacuyeTsl N0 xXuMuU4ecKUM popMyJiaM U ypPaBHEHUSIM

1.Heab padoThl: MPOU3BOJIUTH PACUYETHI 0 XUMUYECKUM (POpMyJiaM M ypaBHe-
HUSIM PEaKIIUU.

2. Bpemsi BbInoJiHeHHs padoThi: 85 MuH

2. KpaTkue TeopeTu4ecKue CBeIeHHUS

MoJiekyoil Ha3pIBa€TCsl MeJbyYaiillias yacTUla BEUIECTBa, o0ajaronias onpesae-
JIEHHOUW MacCOM M BCEMU XUMHUYECKUMHU CBOMCTBAMH ITOTO BEIIECTBA.

B XxuMu4eckux peakiusix MOJICKYJIbI JEISATCA Ha COCTABIISIIONINE UX aTOMBI.

Menpuaiiliiie XUMUYECKA HEJETUMBIE YACTHUILIbI, U3 KOTOPBIX COCTOSIT MOJICKYJIbI,
Ha3bIBAIOTCSl AaTOMAMH.

Maccsl aTOMOB U MOJIEKYJI OYE€Hb MaJIbl.

[TosTOoMy 1Sl OTIpesielieHrsT MacChl aTOMOB MOJIB3YIOTCSI OTHOCUTEJILHBIMU Mac-
camu. 3a eIMHUIlY aTOMHOM Macchl B XUMUU U pusuke ¢ 1961r. npunara amomuas eou-
Huya maccel (a.e.M.), Kotopasi paBHa 1/12 maccsl atoma u3oTomna yriaepona “°C u 060-
3HadaeTrcsa M,. OTHoIIeHHe MacCchl MOJIEKYJIbI K 1/12 mMaccel aToma yriepoja Ha3blBaeT-
CSl OMHOCUMENLHOU MONEKYIAPHOU Maccou seujecmaa Mr.

OTHocHTEJbHAs MOJIEKYJISIPHAsi Macca BellecTBa pPaBHA CyMMe OTHOCH-
TeJbHBIX ATOMHBIX MACC BCEX ATOMOB, U3 KOTOPbBIX COCTOUT MOJIEKYJ/IAa BeLIECTBA,
YMHOK€HHasl HA YUCJIO ATOMOB KaK10I'0 3JIEMEHTA.

Hanpumep:

Mr (H,SOy4) = 2Ar(H) + Ar(S) + 4Ar(0) = 2-1+32+4-16=98

MOHeKyJ'IBI ra3oB COCTOAT U3 ABYX OAWMHAKOBBIX aTOMOB, IIO9TOMY
Mr(H,) = 2Ar(H) = 2 x1=2 Mr(O,) = 2Ar(0) = 2 x16=32
Mr(Cl,) = 2Ar(Cl) =2 x 35,5=71 Mr(N,) = 2Ar(N) = 2 x14=28

I[J'IH MMPAKTHYCCKOI'o0 pCIICHUA BOIIPOCOB O KOJIHMYCCTBCHHOM Y4YaCTHH BCHICCTB B
XUMHNYCCKHUX PCAKIUAX UCITIOJIB3YIOT MOJIAPHYIO MACCY 6eujecmeda M.

MOHﬂpHaH Macca M BemecTBa — 3TO OTHOILIEHHE MACChI K KOJINY€CTBY BE-

m

IeCTBA: M= F , rje M — Macca B rpammax;
N — KOJIMYECTBO BEIIECTBA B MOJISIX.

D10 0a3zoBas Qopmylia, IO KOTOPOM MOXKHO MPOU3BOAMUTH pacué€r macchl (M) u
KOJINYECTBA BEIISCTBA BHIPAKEHHOTO B MOJISX (N).

UucnoBoe 3HaUeHUE MOJISIPHOW Macchl BemiectBa M paBHO OTHOCHTENBHOM MO-
neKynsipHoM Macce M, eciu BelIeCTBO COCTOUT U3 MOJEKYJ, WJIM OTHOCHTEIIbHOU
aTOMHOM Macce Ar, eciid BEIIECTBO COCTOUT U3 aTOMOB.



Hampumep:

- Hatpuit Na (aTom) Ar = 23; M = 23 r/Mob;
- Kucnopona O, (MoJIeKyISIpHBIiA) Mr = 2x16; M = 32 r/Mob;
- Xnopuna Hatpus NaCl (monmekyma)  Mr =23 + 35,5; M = 58,5 r/moub;

- Cepnas kuciora H,SO,4 (monekyna) Mr = 2 x1+32+4 x16; M = 98 r/mob.

J51s pacué€ToB 0OBEMOB T'a30B UCIIONIB3YETCS 3aKOH ABOTAIPO U CIEACTBUS U3
Hero. 3aKoH ABorazipo GopMyIUpyeTCs CICTYIONTIM 00pa3oM:

B PaBHBbIX 00bEMAaxX ra3oB NMpPH OJHHUX M TeX Ke YCJOBHUSX COHEPKUTCS OM-
HAKOBOE YMCJI0 MOJIEKYI.

Jlns onpeneneHns 00bEMa ra3000pa3HbIX BEIIECTB UCIOIb3YIOT MOJISIPHBINA 00b-
eM VM.

MoJisipHblii 00b€M — 3TO OTHOLLIEHHE €r0 00bEéMA K KOJIN4YeCTBY, BelllecTBA:

VM = , .=>V=Vpy-n rae V — 00bEM B IUTpax;

N — KOJIMYCCTBO BCUICCTBA B MOJIIX

MousipHblii 00b€EM J1H000T0 ra3a mpu H.y. paBeH 22,41
VM (razos)= 22,4 1/MOJIb.

Bcsikoe uncToe BemecTBO HE3aBUCUMO OT Coco0a €ro MoJIydeHHUs BCEra UMeeT
MOCTOSIHHBIN COCTAaB.

3Has GhopMysy BEIIECTBa, aTOMHBIE MAacCChl AJIEMEHTOB, MOKHO IIPOBOJIMTH pa3-
JUYHBIC BEIYUCIICHUS 110 XUMUISCKUM (OPMYJIaM.

Borunciaenue maccoBoii 1014 (B %) 3jieMeHTa B XUMUYECKOM COeIUHEHHH.

MaccoBasi 10J11 3JIeMEHTa B JIJAHHOM BellecTBe (® — oMera) 310 OTHOIIEHHUE
OTHOCHUTEJIbHOM aTOMHOW MAacCChl 3JIEMEHTA, YMHOKEHHOM HA YHCJIO0 €r0 aTOMOB B
MOJIEKYJIe, K OTHOCUTEJbHOI MOJIEKYJAPHOM Macce BelecTna:

Ar )n
o(m.)= oa) -100%, TJe N — YKCIIO ATOMOB DJIEMEHTA

Mr (BGHIGCTB&)

XHMHYeCcKoe YPaBHEHHE — OTO BBIPAKEHHE XMMHUYECKOM PEaKLUU, B KOTOPOM
3anucaHbl GOPMYIIbI KCXOIHBIX BEUIECTB U MPOAYKTOB PEAKIMH, a Takke Kod3PhuumeH-
ThI, [IOKA3bIBAOLINE YUCIIO MOJIEKYJI Ka)KOT'0 BEIIECTBA.

IIpumep pacyeTroB 110 ypaBHEHHIO

3apaua. Kakas macca conu oOpasyercs pu B3aumojieiicTBun 108 T aqtoMuHus ¢
M30BITKOM COJISHOM KHUCTIOTHI?



Jlano Pemienue

m(Al) — 180 r. | 1. CoctaBuM ypaBHEHHE pPEaKIINH

Hantu m-108 X(r) =2
M(AICI) =2 | 2Al + 6HCI—2AICl, + 3H,
n = 2 MoJb n =2 Mons
M = 27 r/monb M = 133,5 r/mois
m=27-2=54r m=2-1335=267r

M. (AICI3) =27 - 1 + 3 - 35,5 =133,5 r/moib
M(AI) = 27 r/moib

CocragisieM MpOoNnopLuIo

108 r.(Al) - x(r.)AICl;

54r.(Al) - 267(r.)AICI;

X2108r-267r _534r

54r

Oteet: M(AICI3) =534 ¢

1. Hopsaaok BbINOJHEHUS] MPAKTHYECKOH padoThI
1.1 O3HaKOMUTBCS C KPATKUMHU TEOPETUYECKUMU CBEACHUSIMU
3.2BbITIOTHATH 3aJaHKE COTJIACHO BapuaHTy (cM. [Ipmnoxenue)
BapuraHT Ha3HaydaeT nmpeno aBarelsb.
1.2 OtBeTUTh HA KOHTPOJIBHBIE BOIPOCHI.

4. Conep:xaHme oTyeTa
4.1 HaumeHoBaHue U 11€J1b paOOTHI.
4.2 bazoBbie POpPMYIIbI, paCUEThl U PE3YJIBTATHI JAJI KXKIOTO 3a/IaHUS.
Jlns kaxx 1ok 3a/1ada JODKHO OBITh yKazaHo: JlaHo, Pemenue, OTBer.
4.3.0TBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI

5. KoHTpoO/ibHBIE BONIPOCHI

5.1 Yro Takoe aToMHas1, MOJIEKyJIsIpHas Macca?

5.2 Yto Takoe MoJIsipHas Macca BellecTBa?

5.3 Yto Takoe MOJSIpHBIA 00bEM U B KAKUX €AMHUIAX BbIpaKaeTcs?
5.4 Yto BeIpaxkaeT xumuueckasi popmymna?

5.5 Kak onpeaenuts MacCOBYIO JIOJIO 3JIEMEHTA B COEAMHEHUN?
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[Ipunoxenue
3ajaHus IS PELICHUS

Bapuant Nel

CxonbKo MOJIEH COCTaBIsIeT HATPUK Maccolt 69 T.

Kakoe konmmuecTBo BemecTBa coaepkutcs B 296r Mg(NOs),
Omnpenemure maccy 4 mosb Ba(OH),

CKOJIBKO T COCTaBISET 3 MOJIb MOJIEKYJIIPHOTO a30Ta.

Kaxkoit 06bem 3anumaet 0.2 MoJib 1100010 ra3a npu H.Y.

Boruucnure 06beM 3aHUMaeMblil Ipu HOpMaNIbHBIX ycaoBusx 138 r NO,
Boeruucnure maccy, KoTopyro 3anumaet 22,4 1 Boopoja

Boeruucnure maccoByto oo kuciopona B (%) B Bemectse H,CO3

. Beranciure maccoByto oo azota B HuTpaTe 6apust Ba(NOjz),

© O NNV AW~

10. Kakoii 00vem raza pochuna PH; moxuaO omyuunts u3 9,1t dhocdhuma kanpims
CazP, ¢ Bonoii. Peaknusa uner mo cxeme: CazP, + H,O — PH;3; + Ca(OH),

11. Kakas macca coym oopasyercs u3 156 T ruipokcuia amfoMUHUS PU ISUCTBUN Ha
HETO COJISHOM KHCIIOTHI.

Bapuant Ne2

1. Cxkonbko MoJel coctaBisieT 00p Maccoi 22 T
. Kakoe xonmnyectBo Beniecta cogepxurcs B 410r Zn(OH),
. Onpenenure maccy 3moas Ca(NOsj),
. Cxonbko 1 coctaniser 0,2 MOJIb MOJIEKYJISIPHOTO KUCIOpOAa

Kaxkoii 00beM 3aHMMAaeT 3 MOJIb JIFOOOTO Ta3a MpH H.Y.

2
3
4
5
6. Boeruncnure 06beM 3aHuMaeMslil ipu H.y. 128 r SO,
7. Kakyro maccy 3anumaert 44,8 51 kuciopoaa

7. Bpraucnmre MaccoByro 100 Kuciaopoaa B (%) BemectBe H3PO,

8. Brrunciaure MaccoByto 1010 cepbl B (%) B cynbdare amroMuuus Aly(SOy);
9

. Kakas macca nuaka Heo6xoauma nijist moydenus 11,2 11 Bogopo/ia, KOTOpsIit oOpa-
3yeTCs MPU B3aUMOJICVCTBUM LIMHKA C COJITHOM KUCIOTOM.

Peakmus nner o cxeme; Zn + HCl — ZnCl,

10. Kakas macca conu oopasyercs u3 20,4 r Al,Oz ipu 1efiCTBUN COMSHON KUCIIOTHI.
Peaxnus uner o cxeme: Al,O; + HClI — AICI; + H,O
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JlabopaTtopHasi pab6ora Nel
«THNBI XUMHUYECKUX peaKuuil »

1.Ilesqib padOTHI: MONYYUTh MPAKTUUYECKUE HABBIKU ONPEACIICHUS TUIIOB U MPU-
3HAKOB XMMHMYECKUX PEAKLIMHM.
2. Bpems BbInosiHeHust padorbl: 85 MuH

3.KpaTkue TeopeTuyecKkue cBeJaeHM s

Xumuueckasa peakyus — 5TO TPOLECC MPEBPAIICHUS OJHOTO WM HECKOJIbKHX
BEIIECTB B IPYrUe BEIIECTBRA,

XUMHUYECKHE PEAKIIMK BBISBISIOT U XapaKTEPU3YIOT XMMUYECKHECBOMCTBA JaH-
HOT'O BEIIECTBA.

HcxonHble BemiecTBa, B3ATHIC JJIA MPOBEACHUS XUMHUYECKOW peaklMH, Ha3biBa-
I0TCSl peazenmamu, a HOBbIE BEIIECTBA, 0OPA3YyIOIIMECS B PE3yJIbTATE XUMUYECKON pe-
aKLHH, — HPOOYKMAMU PEaKyuu.

Hanpumep, Ilpu narpeBanum Maruusi (cepeOpucTO-Oeiblii METall) B MOJIEKY-
JISIPHOM KHCJI0pojie (OeclBETHBIN ra3) 00pa3yeTcst okcu 1 Maruust (OeJbIii TOPOIIOK)

2Mg + O, = 2MgO

XUMUYECKHE PEaKIMU BCET/Ia COMPOBOXKAAIOTCS (puznueckumMu 3P dhexTamu: mo-
IJIOLIEHUEM U BBIJICJICHUEM SHEPrUH, HAlPpUMEp, B BUJIE TEIUIONEpPEauu, U3BMEHEHUEM
arperaTHOro COCTOSIHMSI PEareéHTOB, U3MEHEHHEM OKPACKH PEAKIMOHHOW CMECH U Ap.
Nmenno mo >tuM pusndeckum 3¢ heKTam 4acTo CyasTo MPOTEKaHUU XUMHUYECKUX pe-
aKIMH,

B ¢usnueckuxmporieccax y4acTBYIOIIME BELIECTBA COXPAHAIOT HEU3MEHHBIMU
CBOM CBOMCTBa,HO MOT'YT U3MEHSTh BHEIIHIOW ()OPMY WJIM arperaTHoe COCTOSIHUE.

B xumuyeckux mporeccax (XUMHUECKHX PEaKIMsAX) IMOIy4daloTcs HOBBICBEIIIe-
CTBa C OTJIMYHBIMHU OT PEAreHTOB CBOMCTBaMHU, HO HUKOI/a HE 00pa3yroTCsi aTOMbI HO-
BBIX 2JIEMEHTOB. B aTomax e y4acTBYIOIIUX B PEaKIUU JIEMEHTOB 0053aTeIbHO MPO-
HCXOAT BUIOM3MEHEHUSI DJICKTPOHHOU 000JIOUKH.

C MoMoIIbI0 XMMUYECKUX PEAKIIUA MOXKHO IMOJydaTh MPAKTUYECKU BCE BAXKHbBIC
BEIIIECTBA, KOTOPbIE B MPHUPOJIC HAXOMASITCS B OTPAHUUYCHHBIX KOJIMYECTBAX, HAPUMEP
a30THBIE y100peHus, MO0 BOOOIE HE BCTPEUAIOTCS MOKAKUM-TMOO0 MpUYMHAM, HAIMPHU-
Mep cyib(haMuIbl U IPYTUE CUHTETHYECKUEICKApPCTBEHHBIC MTPenaparThl, MOJUITHIICH U
IpYyrye MIacTMacChl. XUMUS MO3BOJIIET CHHTE3UPOBATH HOBBIE, HEU3BECTHBIEC MTPUPOJIC
BEIIECTBA, HEOOXOUMBIE ISl KU3HEEATEILHOCTH YelloBeka. BmecTe ¢ TeM MHTEHCUB-
HO€ XMMHUYECKOE BO3JCHCTBHE HA OKPYXAIOIIYIO CPEly M Ha MPOTEKAIOIIUe MPUPOLI-
HBIEMTPOIIECCHI MOXKET MPUBECTH K HAPYIICHUIO YCTAHOBUBILIUXCS €CTECTBEHHBIXXUMHMU-
YECKUX IMKJIOB, YTO JeJaeT aKTyaJbHOW DJKOJIOTMUECKYIO MpoOseMy (3arpsi3HEHUE
OKpY’KAIOLIEH Cpelbl) U YCIOKHSIET 3a/ladyy PalMOHAIBLHOTO HCIOJIb30BaHUS MPUPO-
HBIX PECYPCOB M COXPAaHEHUSI €CTECTBEHHON CpebloOMTaHUsI Ha 3eMIie.

Taoauna «Kiaccupukanusi XuMn4eCKUX peakuming

Tun peak- Omnpenesenune IIpumep
100

1. Peakuum, naymme ¢ u3MeHeHHEM COCTaBA BelleCTB
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1.Peakuuu
COCIIMHEHMUS (B
Opr. XHUMHH- DPEaK-
UM TPUCOCIHHE-
HUSA)

W3 nByx mnu 6oJiee mMpoCThIX UITH CIIOXK-
HBIX BEILECTB, I10IYy4aeTCsl OJHO CIOXK-
HOE BEIIECTBO.

(B opr. xumuu: peakuuu ruJpupoBaHus,
raJIOr€HUPOBAHMS, TUAPATALIH, TUIPO-
raJIOT€HUPOBAHHUS, IOJIUMEPU3ALIIH)

Na20O + CO2 = NaxCO3

C+0,= COy

CH,=CH,+ H, — CH3-CHj;
CH,=CH,+ Cl,— CH,CI-CH,CI
n(CHZZCHz) — (-CHz-CHz- )n

2.Peakuum  pasio-
KEHUS

(B opr. Xxumum —
peaKkuu OTHIeTIe-
HUSA)

W3 ogHOrO CI10KHOTO BEllecTBa Mojryva-
€TCsl JIBa WK 00JIee TPOCTHIX UITH CIIOK-
HBIX BEIIECTB.

(B opr. xumuu: peakuu AeruapaTaiu,
JNETUIPUPOBAHUS, IEraIOTeHUPOBAHUS U
JIETHIPOTaJIOT€HUPOBAHUSI. )

2KMnO,4 = KoMnO4+ MnO, + O,
2H,0, = 2H,0+ O,

CHs-CH,Cl — CH,=CH, +HCI
CH3-CH,-OH— CH»=CH, + H,O

3.Peaxiuu
3aMENCHUA

ATOMBI IIPOCTOI0 BEIICCTBA 3aMEIIAIOT
ATOMBI OJJHOI'O N3 XUMHNYCCKHX 3JICMCH-
TOB B CJIOXKHOM BCIICCTBCE.

Zn + 2HCIl = ZnCl, + H,
CH;-CHs+ Cl,— CH3-CH,CI + HCI

4 Peakuuu oOMeHa

CI10KHBIE BEIIECTBA OOMEHHMBAIOTCS
CBOHMMH COCTaBHBIMH YaCTSIMH.

(B opr. xumuu, HaIpUMep, PEaKIUs dTe-
puduKanumn)

KOH + HCI = KCI + H,0 — peakrust
HEUTpanu3anuu

BaCl, + Na,SO4 = 2NaCl + BaSO,|
HCOOH+CH3OH — HCOOCH3+H,0

2. Peaknumu, nayuiue ¢ BbljieJIeHHEM

WJIH MMOIJIOIICHHUEM TeIlJIa

5.DK30TepMUYECKU
e
peakuuu

I/I,ZLYT C BBIICJIICHHUCM TCILIA.

S+0,= SO, +Q
CH4 + 20,= COy+ 2H,0+Q

6.9H10TEepMUYECK
ue
peakum

Nnyt ¢ noryonieHuem rTema.

N, + O, = 2NO - Q
2HgO = 2Hg+0,— Q

3.

Pealcmm, UAYHME B IPUCYTCTBUHU UJIH OTCYTCTBUM KaTajau3aTopa

7. Karanutnueckue

HpOTeKaIOT C y4aCTHUEM KaTajnu3aropa.

Mn02
2H202 = 2H20 + O2

8.Hekaranmurnueck
ue

HpOTeKaIOT 0e3 y4acCTHs KaTajinu3aTropa.

2Ca+ O, =2Ca0

4, Peakunu, naynmye ¢ u3MeHEHHEM CTeNIeHU OKMCJICHUS

9.0KHUCIUTEILHO-
BOCCTAaHOBUTE b-
HBIE

[IponcxoauT N3MEHEHNE CTENICHEN
OKHUCJICHUS aTOMOB XUMHUUYECKUX DJIEMEH-
TOB WJIK MOHOB, 00pa3yIoIlIUX pearupy-
IOLIME BEIIECTBA.

Zn’ + 2H™Cl = zn**Cl, + HY,

10. Peakuuu 0e3
U3MEHEHUS CTelle-
HHU OKHUCIICHUA

CreneHu OKHCIEHUS COEAMHEHUN B pe-
aKIUSIX HE U3MEHSIOTCS (MOHHBIE peak-
105039

Na"'CI'+Ag"'N™0s;7=Ag"'CI
1+Na+1N+503-2

5. OO0paTHMOCTh XUMHYECKHX PeaKINl
11.06partumsie pe- | [IporekaroT B 1ByX mpoTuBONoiI0KHEIX | CaO + COz+> CaCOs3
aKuuu HaMpaBJICHUAX — IPSIMOM M 0OpaTHOM. HCOOH+CH3;0H«~ HCOOCH;+H,0
12 .HeoOpaumbie [MporekaroT TONBKO B oiHOM Hampasie- | CaCO3 + 2HCI = CaCl,+H,0 + CO,1
peakum HUH.

6. ITo npu3HAKY OJHOPOAHOCTH PEAKIIMOHHON CHCTEMbI

13. I'eteporennsbie
peakiuu

IIPOTEKAIOT B HEOJHOPOJHOW cpene, Ha
MOBEPXHOCTHU paszzena a3 (T-T, T-K, X-T,
T-T)

Fe @t CUSO4(p) =Fe SO4(p) + CU(T)

14. T'omoreHHsle
peaknuu

MPOTEKAIOT MEX]ly BEUIECTBAMU B OJIHO-
pOAHON cpene, TAE€ HET IOBEPXHOCTU
pazzaena a3

H, ot F, o= 2HF (1“)
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DJieKTpouTHYecKas auccounanusi. MoHHbie ypaBHeHUSA
B3aumopeiicTBue ¢ pacTBOPUTENIEM PACTBOPSIEMOTO BEIIECTBA MOXKET BbI3BATh

paciaa IoCJICAHCTO Ha HOHBI.

Pacnan pacTBOpeHHOTO BeleCTBA HAa MOHBI MO IEHCTBUEM MOJIEKYJ paCTBOPH-
TEJIsl HA3bIBACTCA ANEeKMPOIUMUYECKOU ouccoyuayueil, il uoHu3ayuell BeIecTB B
pactBopax. Juccouuanus — oOpaTUMBIN Mpoliecc; 0OpaTHBIN MPOLIECC HA3BIBACTCS ac-

[e0) 10 E:0005(<)% 8

B03MOXHOCTB 1 CTETIEHb paciia/ia pACTBOPEHHOTO BEIIECTBA HA HOHBI OTIPEIEeIs-
eTcsl MPUPOJION PAaCTBOPEHHOTO BELIECTBA U pacTBopuTeNs. Boaa oTHocuTCs K Hanbo-

JICC CHJIbHO MOHHU3UPYIOIIUM PACTBOPUTCIIAM.

BemecTBa, pacniafaromuecs: B pacTBOpax WM pacilaBax Ha MOJOKUTEIBHO 3a-
psKEHHBIE (KaTHOHBI) U OTPHULIATENIBHO 3apsKEHHbIE (AHUOHBI) MOHBI, HA3bIBAKOTCS
IeKmpoaumamu. IIEKTPOIUTAMH SBISIFOTCS KMCIIOThI, OCHOBAHMS, COJIU.

OTHOLIEHHE KOJIMYECTBA PACIaBIINXCsS HA MOHBI MOJIEKYJ K 00IIeMy YHCITy pac-
TBOPEHHBIX MOJIEKYJI JJIEKTPOJINTA HA3BIBAETCS CHIENEHbI0 OUCCOUUAUUU

a =

nnpo,zmccou

N, pacTtB

Cunbnble J71eKmpojiumbspl — SJICKTPOJIUTEIL, JI1 KOTOPBLIX CTCIICHL JUCCOIMUAIINU B

BOJIHBIX pacTBopax paBHa 1 (100%).

Cnaovie djieKkmposiumasl - JJICKTPOJIUTHI, JJII KOTOPBIX CTCIICHb AUCCOLNAllU B

BOJHBIX pacTBopax MeHble 1 (100%).

CuibHbIe IJICKTPOJIUTHI

Caa0ble 3J1eKTPOJIHUTHI

creneHs guccoruanuu oonpire 30%

CTEIEHDb QUCCOIan MeHbIle 3%

e BCe COJIH — KaKk pacTBOPHMBIC, TaK M ILIOXO
pacTBOPHMBIE;

e cuiabnble kucaorsl (HCI, HBr, HI, HNOg,
HC|O3,HC|O4, H2804, HmnO4),

e cuiabnbie ocHoBaHusi(LIOH, KOH, NaOH,
RbOH. CsOH. Ba(OH),, Sr(OH),, Ca(OH),)

e caabeiekncaornbi(H,S, H,SO3, H,CO3,H,SiOs,
CH3COOH. HCNS. HCOOH. HNO,, HF. H3PO..
HCIO. HCIO; u ap.);

e ciabble  MajoOpacTBOpUMbIe B  BOJe
OCHOBAaHUSA " amdoTepHbIe
ruapoxkcuabi(Fe(OH),. Fe(OH)s. Cu(OH)s.
Pb(OH),. AI(OH);. Cr(OH)3.Mg(OH),. Be(OH)s.
NH,OH.

e BOJA

HonHble ypaBHEeHUd

MHorue XuMH4ecKrue pC€aKuunun IMPOTEKAarOT B BOAHBIX paCTBOpax. Ecau B 3THX
pacTBOpax yd4aCTBYIOT SJICKTPOJIUTEI, TO CJICAYCT YUUTBIBATh, YTO OHHU HAXOJATCS B
BOJHOM pacTBOPEC B JUCCOLIMUPOBAHHOM COCTOAHHUH, T.CIHO UJIN TOJIBKO B BUJIC HOHOB
(CI/IJIBHBIC )KJICKTpOJ'H/ITBI) HJIN HaCTUYHO B BUAC MOHOB U YaCTUYHO B BUJC MOJICKYJI

(craOble PIEKTPOIIUTHI).

T.O., PCaKiu MCXKAY BOAHBIMHU paCTBOPAMHU JJICKTPOJIUTOB — 3TO pE€AKIINH, B KO-

TOPBIX YUYACTBYIOT HOHBI.

XUMUYECKHUE PEAKIIUHA MEXKITY NOHAMH HA3bIBAIOTCS UOHHBIMU PeAKUUAMU.
Peakiiuu oOMeHa B pacTBOpax 3JEKTPOIUTOB BO3MOKHBI TOJIBKO TOT/1a, KOT/Ia B
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pe3ynbTaTe peakiuu oopasyeTcs 00 TBEPI0E MAJIOPACTBOPUMOE BEIIECTBO, JIMOO Ta-
3000pa3Hoe, 100 MAIOAUCCOUUPYIOIIEEe, TO €CTh CJIA0BIN JICKTPOJIUT.

Ilpasuna cocmagnenus UOHHBIX YPAGHEHUTL

1.ITpocThle BemecTBa, OKCHU/IBI, @ TAKKE HEPACTBOPUMBIE KUCTIOThI, OCHOBAHHMS
U COJIM HE TUCCOLIMUPYIOT.

2.1 peakiu 6epyT pacTBOPHI BEILIECTB, TOITOMY J1a’K€ MaJOPaCTBOPUMBIE
BEILIECTBA HAXOJATCS B paCTBOpPax B BUJE HOHOB.

3.Ecnu ManopacTBOpUMOE BEIIECTBO OOPa3yeTcs B PE3YJIbTATE PEAKIIUH, TO
[P 3aMUCU MOHHOTO YPABHEHHUSI €T0 CUUTAIOT HEPACTBOPUMBIM.

4.CymMa 3JIEKTPUYECKHUX 3aps1I0B MOHOB B JIEBOW YAaCTH YPAaBHEHHUS IOJKHA
OBITh paBHA CyMMe€ 3JICKTPUUYECKUX 3apsI0B HOHOB B IIPaBOM YacCTH.

Ilpumep cocmaesnenusn ypasHeHuil peakyuii UOHHO20 00MeHa

1.3anucarb MOJEKYJIAPHOE YPABHEHHUE PEAKIIUU
3NaOH + FeCl; = Fe(OH); + 3NaCl

2C IIOMOIIIBIO Ta6JII/ILILI PaCTBOPUMOCTH OIIPCACIINTD PACTBOPHUMOCTDL KaXX10-
'O BEIICCTBA.
ppHpP
3NaOH + FeCl; = Fe(OH); + 3NaCl

3.CocraBisieM OJTHOE MOHHOE YpaBHEHHE. CHIIBHBIE AJIEKTPOJIUTHI 3AMUCHIBAOT
B BHJIE HOHOB, a CJ1a0bI€ IEKTPOJIUTHI, MAJIOPACTBOPUMBIE BEIIECTBA U ra3000pa3HbIe
BEILIECTBA 3alMCHIBAIOT B BUJE MOJIEKYJI.

3Na* + 30H" + Fe* +3CI" = Fe(OH); + 3Na* + 3CI

4 HaliTh 0quHaKOBbIE MOHBI (OHU HE MPUHSIINA YYaCTHUs B PEAKIIMU B JIEBOU U
MPaBOM YaCTAX YPABHEHHUS PEAKIIMK) U COKPATUTh UX CJIEBA U CIIPaBa.

3Na* + 30H" + Fe** +3CI" = Fe(OH); + 3Na'+ 3CI

5.CocTaBUTh COKpAIIEHHOE HOHHOE YpaBHEHUE (BBIMUIIUTE 3HAKU, POPMYJIbI
MOHOB MJIM BEILIECTB, KOTOPbIE MPUHSUIIM YYaCTHE B PEAKIUN)

Fe®* + 30H = Fe(OH);

KucsorHocts cpeabl. Ilousitue o pH

J17is BBIpa)KeHUSI KUCIIOTHOCTH WJIM IIETOYHOCTH PAcTBOPA UCIOIB3YIOT BEIUYH-
HY 86000poonozo nokazamens (pH), paBHYIO JeCATUYHOMY JIOTapu(pMy KOHLIEHTpaLUu
1OHOB Bojopoaa [H'], B3siTOMy ¢ 06paTHBIM 3HAKOM:

pH=-Ig[H"], rne [H"]=[mons/n].

Takum oOpa3oM, MO XapakTepy CpeAbl pacCTBOPHl MOXHO  MoJpasie-
JUTH Ha Kucavle (pacTBOPbI, B KOTOPBIX KOHIIEHTpAIMsI MOHOB BOAOPOJa OOJbIle KOH-
LHEHTPalUN THUAPOKCUA-UOHOB), u4eounvie (PaCTBOPbI, B KOTOPBIX KOHIIEHTpAIUs

HOHOB  BOJIOPOJa  MEHBIIIE  KOHIEHTPAIIMM  TUAPOKCHUI-UOHOB) U  Heumpasb-
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Hble (PacTBOPHI, B KOTOPHIX KOHIIEHTPAIIMS HOHOB BOAOPO/Ia paBHA KOHIICHTPAITUU THI-
POKCHJI-UOHOB).

Xapakrep cpeasl (pacTBo- | Beanuuna pH | Konuenrpauus [H'],
pa) MOJIb/JI

Kucias <7 >10"

HEUTpaIbHAS 7~ 10~

[IEJI0OYHAas >7 <10’

CymiecTBYIOT paznuynbie MeToabl u3mepenust pH. I[lpubnuxeHnHo peakuuio cpe-
JIbl BO3MOXHO OIPEETUTh MPU OMOIIM CHEIUATIbHBIX PEAKTUBOB, WINUHOUKAMOPOE,
OKpacka KOTOPBIX MEHSETCS B 3aBUCHUMOCTH OT KOHIIEHTpalMd HOHOB BOJIOPOJA.
Hanbonee pacnpocTpaHEHHBIMU WHIUKATOPAMU SIBIISIIOTCA: METUJIOBBIN OpPaH>KEBBIH,
METHJIOBBINA KpacHBIN, PeHoI(TaICHH.

I'mapouus

['unponus — mpolece paciieryieHus MOJIEKYJT CJI0KHBIX XUMUYECKHUX BEIECTB 3a
CYET PEaKIMK C MOJIEKYJIaMH BOJIBI.

JIro6ast coJib COCTOUT U3 OCTaTKa OCHOBAHUS U KUCJIOTHI.

NaCl - mpousBoauoe ocHoBanus NaOH u kucnorsr HCI

CuSOy - mpousoanoe ocHoBanuss Cu(OH), u kucnorsr H,SO,

ITo kaTHOHY, 10 AHHMOHY MJIH HET THAPOIU3a?

Ecnm B cocTaB cou BXOAUT OCTaTOK CHIILHOTO OCHOBAHUS M OCTAaTOK CHITBHOU
KHCJIOTHI - Thposin3a He npoucxoauT. [Ipumepsr: NaCl, KBr, CaSO,. Taxxe rugposnu-
3a HE MPOMCXOAMT, €CIU COJIb HEpacTBOpHUMA (BHE 3aBUCHMOCTH OT TOTO, YeM OHa o0Opa-
3oBaHa): FeSO3;, CaSOs.

Ecnm B cocTaB conu BXOAUT OCTATOK C1a00T0 MITM HEPACTBOPUMOTO OCHOBAHUS U
OCTAaTOK CHJILHOHM KHCJIOTHI, TO THAPOJIA3 UET 10 KaTnoHy. [loMmHUTE, 9TO THIPOIN3
paspyiiaer ciaboe, B JaHHOM citydae - katuoH. [Ipumepsr: AlCl3, MgBr;, Cr,SOy,
NH;NO:s.

Karuoun NH," u ero ocuoanne NH,OH , HECMOTPS Ha paCTBOPUMOCTbD, SIBJISIETCS
cJ1a0bIM, TO3TOMY THAPOJIU3 OyaeT uATH 1o kKaTroHy B coi NH,4CI.

Ca(OH), cunraeTcst pacCTBOPUMBIM OCHOBaHHEM, 03TOMY THaposu3a coau CaCl, He
MIPOUCXOJIUT.

Ecnm B cocTaB cou BXOIUT OCTATOK CHIILHOTO OCHOBAHHMS M OCTATOK C1abo0i
KHCJIOTBI, TO TuAposn3 uaeT mo anuony. [pumepsr: KsPO4, NaNO,, Ca(OCl),, K,SiOg,
Ba(CH;COO0),.

Ecnu conb oOpazoBaHa 0CTaTKOM CJ1a00TO OCHOBAHUS U CJIA00M KHUCJIOTHI, TO
THJIPOJIA3 UJCT U 10 KaTHOHY, U 10 aHuony. [Tpumepsr: Mg(NO,),, Al,S;, Cry(SO3)s,
CH3COONHy,.

Cpena pacTBopa

Cpena pacTBopa MOXKET OBITh HEHTPAIBHOM, KUCIOHN YUK mIestouHo. Onpenens-
€TCSl TUTIOM THUPOIIU3A.
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. B cnmydae, koraa ruiponu3 He UAET WK UAET U 10 KaTUOHY, U 110 aHUOHY Cpeia
pacTBopa - HeWTpaabHasl.

Ecau ruaponus uuer 1o kaTuoHy (pa3pyIiaeTcs OCTaTOK OCHOBaHMS) cpeja -
KHCJIasi, €CJIM TUIPOJIU3 UET 0 aHUOHY (pa3pylIaeTcs OCTaTOK KUCIOThI), TO cpejia
pacTBopa OyJieT I1IeovHasl.

B nurunpodocdarax, ruapocynbhuTax u rupocyibdaTax cpena Bceraa Kucias
n3-3a ocooeHnocteit nucconnanuu. [Ipumepsr: NH4H,PO,4, LIHSO,4. B ruapodocdarax
cpena menovyHasi u3-3a TOro, YTO KOHCTaHTa JUCCOIUAIINN 110 TPETheH CTYNIEHU MEHb-
e, yeM KoHctanTa rugposmsa. [pumepsr: KoHPO,, Na,HPO,.

[Tonstue "cpena pactBopa" sIBIIETCI CHHOHUMOM «BOJIOPOJHOTO MOKAa3aTeNs
pH».

HNuaukaTopsl

Nuaukatop - BEmeCcTBO, UCIOIb3yeMOe B XMMUU JIJIS ONIPEICTICHUS CPEIbI pac-
TBOpa. B 3aBUCUMOCTH OT CpeJibl pacCTBOpa MHAUKATOP CIIOCOOCH MEHATH €T0 I[BET, YTO
HarJISHO OTpaXkaeT XapaKTep Cpebl B ONpe/eIeHHbI MOMEHT BPEMEHHU.

Hawnbonee n3BecTHBIC U TUPOKO MPUMEHSIEMbIC HHIUKATOPHI: JIJAKMYC, (DeHOJI-
(hTaIeMHOBBIM U METHJIOBBIM OpaHKeBbIN. B 3aBUCHMOCTH OT Cpeibl pacTBOpa UX
OKpacka MEHSETCS, 4TO OTpakaeT MpHUBECHHAs HIDKE TabJIHIIa.

Ha3Banue un- LBeT MHAMKATOpPA B PA3JIMYHBIX Cpeax

AMKATOpA B KHCJION B HEUTpaIbHOU B LIEJIOYHOU

Metunosslii kpacHbiii (pH<3,1) OpaH>KEBbIN xentoiil (pH>4,4)

OpaHKeBbBIN (3,1<pH<4,4)

Odenondranenn | OecuBerHbIi (pH<S,0) 0J1eTHO-MAIMHOBBIN MaauHOBBIN (pH>9,8)
(8,0<pH<9,8)

Jlakmyc KkpacHbIil (pH<S5,0) OpaHXEBbIN sxentsiid (pH>8,0)
(5,0<pH<8,0)

4. IlepeyeHnb 000py/10BaAHUS:
4.1 CnuproBKa
4.2 XMUYECKHE PEaKTHBBI
4.3TIpoOupkoaepxarenb
4.4 YHuBepcaabHble MHIUKATOPBI
4.5 llltatuB ¢ mpoOUpKaMu

5. lHopsaaok BHINOJIHEHUS J1a00PATOPHOM PadoThI

OmnbiT Nel. UcnibiTaHne pa3inuyHbIX Cpea UHIMKATOpaMU
Peakrtussrl: consiHast kucinora HCI
ruapokcua Hatpuss NaOH

JUCTUINPOBaHHAs BOAA

JaKMYC

METUIIOPAHK
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benondranenn

BrinosiHeHue onbiTa:

a) B Tpu npoOupku HanelTe 1mo 2 Ml TMCTUIUTMPOBAHHOM BOJIBI M MPUOABHTE 110
HECKOJIBKO Kallellb pacTBOpa OJIHOTO M3 MHJIUKATOPOB — JIAKMYCa, METUJIOpaHxka, ¢e-
Hosranenna. Yro Bel HabmogaeTe? Kakos pH nuctumimpoBaHHOM BOIbI?

0) B Tpu npoOupku HayewTe mo 2-3 mu1 pa30aBICHHOMN COJITHOM KUCIOTHI U B
KaXXIYI0 IPOOUPKY 100aBbTE MO HECKOIBKO Karelb OJTHOTO U3 MHIUKATOPOB — JIAKMY-
ca, MeTIIIopanxa, henondranenda. Uro Be1 HaOmomaere? KakoB pH kucmoro pactBo-
pa?

B) B Tpu npoOupku Haneiite o 2-3 mul pa30aBIe€HHOr0O THIPOKCUAA HATPUS U B
KaXXIyI0 IPOOUPKY J00aBbTE MO HECKOIBKO Karelb OJTHOTO U3 MHIUKATOPOB — JIAKMY-
ca, MeTIiIopanxa, penondranenna. Uro Bl HaOmomaete? KakoB pH menodnoro pac-
TBOpa?

OmnbiT Ne2. [IpokasiuBaHue MeIu B IUIAMEHU CIIMPTOBKH
PeakTuBbl:civpainb U3 MEIHOU IPOBOJIOKU

PaccmoTpuTe BHELIHNN BU CLIMPAIU U3 METHOU IIPOBOJIOKU. Jlepka ciupaib u3
MEJIHOU IIPOBOJIOKY IIMHIIETOM, HArPEBAIOT €€ B INIAMEHU TOPEJIKU 10 NOSBICHUS Yep-
HOTO HaseTa okucHu Menu. Kakoil Tvn peakuuu Bbl HaOIroqau?

OnpiT Ne3. [Moayuenue ruapoxcuaa meau (11)
Peaxtussbl: cynbdar menu CuSO,
ruapokcu Hatpus NaOH

BreinosiHeHue onpiTa:

B npoOupky Haneiite 2mi cyinbdara Meau, Mo KamisiM J00aBbT€ THIAPOKCHU]
HATpHs 10 NOSIBJICHUS Keaeo0pa3Horo cuHero ocaaka. Kakoi tum peakuuu Bbl HaOJIO-
nanu?

OnbiT Ned. Paznoxkenne ruapoxcuaa meau (11)mpu HarpeBanun
Peakxtussl: rugpokcua MmeauCu(OH);

BeinosiHeHUe onbITA:

BossmuTenpoOupKy, ¢ MOJy4eHHBIM B MPEIBIIYIIEM OMBITE, THAPOKCUIOM MEIU
U OCTOPOXHO Harpeite no kumneHud. [IpoucxoauT m3MeHeHue LBEeTa C CHUHETO
Ha YEPHBIM MOTOMY, YTO THUAPOKCUJ MEIU MPU HArPEBAHUU Pa3jlaraeTcs Ha OKCHUJ]
meau (I1) u Bomy.Kakoi tun peakiuu Bbl HaOMr0 18711 ?

OneIT Ne5. BzaumoaeiicTBue COJIHOH KHCJIOTHI ¢ MATHHEM

PeaktuBbl:cTpyXKa Maraus Mg
consgHag kucjora HCI
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B npoOupku Haneiite 1-2 Ma pacTBopa CCOMSIHONW KUCIOTHIM BCHIITBTE HEMHOMXKKO
CTpyXeK MarHus. B npoOupke npoucxoaut OypHas peakuus ¢ BblaeneHueMm rasza. K
OTBEPCTHUIO MIPOOUPKHU MOHECUTE TOPSILYIO JTy4rHKY. [Ipu 3TOM HaOI0gaeTCs BCIBILI-
Ka, CONPOBOXKIAIOUIasiCsl 3BYKOM, NpoOupka HarpeBaercs. Kakoil TN peakiuu BbI
HaOroxanun?

OmnbIT Ne6. Biiusinne KaTaau3aTopa Ha CKOPOCTh XUMHYECKOI peakunu
PeaxTuBbr: 3%-Hb1iipacTBoa nepokcuaa sogopoaaH,O,

okcu MapraaiaMnO,(1V)

xsopupkenesa (1)

BoinosiHeHue onpiTa:

B tpu npobupku Haneite mo 2 mi 3%-HOTo pacTBopa NEPOKCHIaBOI0PO-
na(nepexucu). B nepByto npobupky 100aBbTe Ha KOHUYHUKE IIMATENsI HECKOJIBKO KPYITH-
HOK MnO,, Bo BTOpyt0 100aBbTE 5-6 Karenb pactBopa xjopusa xenesa (11I).

CpaBHUTE MHTEHCHUBHOCTD BBIJICJICHHS Ta3a B 3TUX JABYX MPOOUPKAX CO CKOPO-
CTBIO €r0 BBIJICJICHUS B TPEThEH MpoOupKe. Y OeUTECH C TOMOIIBIO TICIOIICH JIYYHHBI,
YTO BBIACIISIIOUIUNACS a3 — KUCIOPOJ.

XUMH3M TpolLecca:

k
2H,0,2H0+60»

OmnbiT Ne/. I'mapoJn3 coJieit
PeaktuBbi:HuTpat cBuHIaPb(NO3),
kapOoHat kanbius Na,CO3
xsopuaHatpusNaCl
JaKMycoBas Oymara

B Tpex mpobupkax HaxoauTcs 1o 1 M pacTBOpOB: HUTpATa CBUHIIA, CyJbdaTa
Hatpusi, [Ipu momoiu JakMycoBoit Oymaru, onpenenauTe no u3Menenuto pH cpenepl, ka-
KO€ BEILECTBO HAXOJUTCS B KXK0M MpoOUpKe.

6.Conep:xkanue oT4éTa

6.1 HaumeHnoBaHwue u 11e71b pabOTHI.

6.2Ilepeuenp 00OpyI0OBaHMUS.

6.3[lepedenp peakTUBOB U (POPMYJIBI.

6.4YpaBHeHus1 peakiuii, HaOMOACHUS (ONMKMCAHUE BHEIIHUX XapaKTEPHBIX MPU3HAKOB
PEaKIK ), BEIBOJBI JJI KQXKIOTO OTBITA, CBEJICHHBIC B TAOIUITY

6.50TBeThI HAa KOHTPOJIbHBIE BOITPOCHI

/. KOHTpOJIbHBbIE BONPOCHI

7.1. Yto Ha3BIBAIOT XUMHYECKON peaKimeii?
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7.2 Kakuie TAIBl XUMHUYECKUX PEAKIIN BaM U3BECTHBI?

7.3 Kakue 37eKTpOoauThl Ha3bIBAIOT CUIILHBIMU?

7.4 PaccraBbTe KOX(DPUIIMECHTHI, HAIIUIIIMTE B TTOJTHOW U KpaTKoil MHOM (popme ypaBHe-
HUS PEAKIINI:

a) Na,S + H,SO, — Na,SO, + H,S1

0) NaCl + AgNO; — NaNO; + AgCl]

8. Cnincok Jimreparypsl
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JlaGopaTopnasi paGora Ne2
«AnenTudukanuss HEOPraHMYeCKMX BeleCTB)

1. Ieab padoThbI: HAYYUTHCS BBITOIHITH SKCIIEPUMEHTAIbHBIC 33]1a4H.
2. Bpemsi pa6oTtbi: 85 MuH
3. KpaTkue TeopeTnueckue cBeaeHUs

]_IJ'ISI OIIpCACICHUS TOI'O WJIKM MHOT'O BCUICCTBA (I/IOHa) HCIIOJIB3YIHOTCA KaUCCTBCHHBIC
WJIN XapaKTCPHBIC PCAKIIHH.
Kauecmeennvimu 1a3pIBalOTCs pCaKkinm, IIO3BOJIAIOIINC I/II[CHTI/I(I)I/ILII/IpOBaTB B

HCCIeayeMOM 00BEKTE OIpeIeICHHBIE aTOMBI, MOJICKYJIbI, (DYHKIIMOHATBHBIC TPYIITHI 1
T. 1. UnenTtndukaius mporucXoauT MO BHEITHUM TTPOSIBIICHUSIM, KOTOPBIE COITPOBOXKIa-

IOT PCAaKINIO: BBIACIICHUC I'a3a, U'3BMCHCHHUC [IBETA PACTBOPA, O6p&30BaHI/IC ocaaka, 110-

SIBJICHHE CTICIIM(PUICCKOTO 3araxa u Jip.

Jlyis mpoBeeHUsT XMMHYECKUX PEaKIMi B MCCIIEIyEeMbIil pacTBOp BBOJIUTCS TE
WM WHBIE PEaKTUBBI, 00pa3yIoIIHe C OMpPENeIEHHBIM MOHOM XapaKTEPHBIN MPOIYKT
B3aUMOJICUCTBUS. Takue peakuu Ha3bIBAIOTCS XapaKTePHBIMU (KaueCTBEHHBIMU) Peak-
UMM JAaHHOTO MOHA. B XMMHUU HUCMONB3YIOT peaKIuu, B KOTOPHIX MOJYYAOT Xapak-
TepHbIe ocajku. Harpumep, XjI0pug MOH ¢ HOHOM cepeOpsi oOpa3yloT Oeblii TBOPOXK-

HBII 0caJIoK XJIopHa cepeodpa.
AgNO;

+ HCIS>AgCl I+ HNO,

Tabnuna aJ1st onpeaeaeHrs HoHa.

Onpenensiemblit HoH, ucnob3yeMbli Pe3yabTaThl kaye-
HOH 1JI51 onpeaeieHusl CTBEHHOM peakuuu
H* Nnuaukatopsl H3meHenne okpacku
Ag’ CI Benblii ocagok
cu® OH I"ony60ii ocamok
Cu”* s~ YEpHBIiA 0caioK
Fe** OH" 3eJIeHOBATHIH 0CaJIOK,
KOTOPBIN C TCUCHUEM
BpeMEHU OypeeT
Fe** OH" Ocajiok Oyporo 11BeTa
A’ OH" benvrii xeneodpa3HbIii
0CaZl0K, KOTOPBIN IIPH
u30bITke OH™ pacTBOpS-
ercs
Ba®* S0~ Beblil 0cafok, OKpally-
BAHUE TIJIAMEHU B KENTO-
3€JIEHBIN IIBET
CI Ag” Benblii 0canok
S0,” Ba®* Bensiii ocagok
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['uapokcun amromuHus obnagaet amdorepHbIMU cBoiicTBamu. [logoOGHO Bcem
OCHOBAHHUSM, TUAPOKCH]T AIFOMUHUS pearupyeT ¢ KUCIOTaMH.

[lpy cryaBieHMU TUAPOKCHIA ATIOMUHHS CO IIEJIOYaMU 00pa3zyercss MeTaalio-
MHHATBI, @ B BOZIE THJIPAThl METAaIIOMUHATOB.

AI(OH)3+3HCI > AICl+H,0
AI(OH)3+NaOH > NaA|02+2H20

Al(OH);+NaOH,,s=> Na[AlI(OH),4]

Katnons! xernesa (1) Fe** 1erko OKMCIAIOTCS KHCIOPOIOM BO3IyXa H APYTHMH
okucimressiMu. [loatomy Oenbrit ocanok ruapokcuma xeneza (1) Fe(OH), na Bo3ayxe
CHavaJia IPUHUMACT 3eJIEHYI0 OKPAacKy, a 3aTeM CTaHOBHTCS OYpbhIM, ITOCTEIICHHO Ipe-
Bpamasich B ruapokcu sxenesa (11) Fe(OH)s.

4Fe(OH),+H,0+0,=4Fe(OH);

[Ipu B3aUMOJEHCTBUY COJIEN aMMOHUS CO IIEI0YaMH BBIICIISIETCS Ta3 C Xapak-
TEPHBIM 3allaxoM — aMMuak. [Ipyu B3anMoIeiCTBUM C aMMUAKOM BIIJKHAS JTJaKMYCOBast
OyMa)kKa OKpAacHUTCSl B CHHUH IBET.

NH,CI + NaOH = NaCl + NH31 + H,O

KadecTBeHHOI peakiyeil Ha kaTHoHbI aMMoHMs NH,™ siBIsieTcs B3auMoeiicTBue
¢ ruapokcua-annonamu: NH, "+ OH™ = NH;1 + H,0.

KauecTBeHHOH peaxieil Ha kapoonat-annon COs” sBISETCS 00pa3oBaHKE yT-
nexucioro raza CO,,racsimiero ropsiyro Jy4uHKY, TIPH B3aUMOJICHCTBUN PacTBOpa
KapOoHaTa ¢ CUIILHOM KUCIIOTOM.

COs”+ 2H* = CO,1 + H,0

4. [lepevyeHb 000py/10BaAHMS
4.1 llltatuB ¢ mpoObupkamu
4.2 Jlepkatens i poOUpOK
4.3 CnuproBKa.

5.I1opsaaoK BbINOJIHEHHS J1a00PATOPHOIl padoThI
OnbiT Nel. O6napy:kenne xaopux uonos Cl' u uonon 6apus Ba™.

Peaktusbl: xmopuz 6apust BaCly;
cepHas kuciora HySOy;
Hutpat cepedpa AgNO:s.

BrinosiHeHue onbiTa:
B 2 npobupku Haneiite mo 1-2 mu xmopuna 6apus BaCl,. 3arem, ¢ momoripio

o ) 2 -
TAOMUIBI HANTH HOH, KOTOPHIH MCHOMB3YIOT JUls onpeaeneHns nona Ba™ u nona Cl'. B
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NIEPBYIO MPOOUPKY MPUIIEHTE PEaKTHB, C TIOMOIIBI0 KOTOPOTo OyaeTe OmpeaessiTh HOH
Ba*". Bo BTOPYIO MPOOHMPKY MPHIIEHTE PEAKTHB, C TOMOIIBIO KOTOPOro OyaeTe ompee-
1ath noH Cl'.

Yro HaOmomaeTe? 3aMuiInTe YpaBHECHUS PeakIuii U HAOI0AeHUSA B hopMe OTUE-
Ta.

Omnbit Ne2. O6uapy:kenne nonoB Cu”* u SO,%.

PeakTtussl: cynbdar meau CuSOy;
ruapokcus HaTpust NaOH;
xyopuy 6apust BaCl,.

C noMOIIbI0 XapaKTEPHBIX PEAKIMM JOKaKUTE, YTO BBIJAHHOE BaM BEIIECTBO
cynbar menu. 3anumure HaOmoaeHus. CoctaBbTe ypaBHeHMs peakuuil. Cruenaite
BBIBOJIBI.

OmnbiT Ne3. IosyyeHne ruIpOKCHAA ATIOMUHUSA M U3yUYEeHHE ero CBOWCTB.
Peaktussl: xmopua amomunus (AlCIs);

rugpokcua Hatpus (NaOH);
comstHast kucinora (HCI).

BoInoJiHeHne ONbITA:

Haneiite B mpoOupky 5-6 M pacTBOpa XJIOpuaa aJlOMUHUS U JI00aBbTE K HEMY
pacTBOp THIPOKCHIA HATPUS MO KaIUIAM, 10 OOpa30BaHUS CBETJIO-CEPOro OCaIKa
Al(OH);. ITosyuenHsIit 0cagoK pa3ieinTe Ha 2 4acTH, pa3iuB B 2 npoOupku. B omHy
NpOoOUPKY C TIOJYYEHHBIM OCAJIKOM THIPOKCHUIA ATFOMUHHS MPHICHTE HEMHOTO COJIsi-
HOM KHcHoThl. Ocaiok pacTBopsieTcs. B npyryro mpoOMpKy ¢ MOJYYEeHHBIM OCaIKOM
THPOKCH/IA ATFOMUHHS IPUIICHTE HEMHOTO THIPOKKa HaTpusi. OcagoK pacTBOPSIETCS.

CocraBbTe YpaBHEHHS PEAKIIUil U 3AIMUIIIUTE HAOIIOICHUSL.

OmnbiT Ne4. IlpakTHyeckoe ocyliecTBICHUE PEeBPALIEHHI.

Peaktussr: amromunnii (Al);
cepHas kuciaora HySOy;
ruapokcun HaTtpust NaOH.

Boinmosinenue onpiTa:
C nomomipl0 MMEIOLIUXCS PEAKTUBOB NMPAKTUYECKU OCYIIECTBUTE CIIEIYIOIIUE

MpEBPALLICHUS
Al 3AL(SO,)s> Al(OH);> NaAIO,

CocTaBbTe COOTBETCTBYIOIIHNE YPAaBHEHUS PEAKIINMA, 3aMUIIINTE HAOTIOACHUS 1

BbIBOJbBI B OTYETE.
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OmnpiT NeS. KauecTBeHHas1 peakuus Ha Fe®
PeaktuBbl: cyibdat sxenesa (FESO,);
ruapokcua Hatpus (NaOH).

BrinosiHeHue onbiTa:

Jlokaxkurte, yTo KpUCTaLIbl cyibdara xkeneza (1) yacTH4HO OKUCIMIKMCH B CO-
epKaT IpuMecH HoHOB Fe’. J[iist 9Toro pacTBOpUTE CONb B BOIE M MPOBEIUTE COOT-
BETCTBYIOIIUNA OMBIT UCIIOIB3YS TaOJIHUITY.

OnbiT Ne6. KauecTBeHHasi peakuus HA CO5”
PeakTuBpl: Men;
mpamop CaCOg;
cosstaas kucinora HCl;
n3BecTkoBasa Bojga CaOH,.

BrinosiHeHue onbITa:

B npobupky BHECUTE HECKOJIBKO KYCOUYKOB Meja WJIM MpaMopa U IpUJIehTe He-
MHOTO paszbaBicHHOU coisHoi kucioTel HCI. BricTpo 3akpoiite mpoOupKy mpoOKoii ¢
ra3ooTBoJIHON TpyOKoil. Koner TpyOku omycTuTe B APYTrylo MpoOHUPKY, B KOTOPOM
HaxozasaTcs 2-3 mut u3BecTkoBoi Bojsl Ca(OH),. CHavana BbI HaOI01aeTE, TOMYTHEHUE
pacTBopa Tak, kak oopasyercs kapoonat kaibius CaCOj;. ['opsimiast myunHa, mpH Moj-
HECEHUH K Ta300TBOIHOM TPYOKE TacHET.

[Tpu nanpHeitmem npomnyckanuu CO, yepe3 pacTBOp, MOMYTHEHUE UCYE3aeT. DTa
peaKIys SBISCTCS KauecTBeHHOM Ha noH COs” . Hamummre ypaBHEHHE PEaKINN MEXIY
KapOOHATOM KaJbIUs U COJISTHON KUCJIOTOM.

VYronbHas KuCIOTa — ciadasi KUCIO0Ta, MOATOMY 00Jiee CUITbHBIE KHCIIOTHI BBITEC-
HSIOT YTOJIBHYIO KUCIIOTY U3 €€ COJICH.

[Tomy4varomasicss yrojibHasi KUCJIOTa HEYCTOMYHMBA M pa3jaraercsi ¢ BbIIEICHUEM
CO,. Ilpu npornyckanuu CO, yepe3 U3BECTKOBYIO BOJY MOCJIEIOBATEIBLHO MPOUCXOIUT
2 peakiuu. Buauane oOpa3syercst kapOOHAT Kallblivsl HEPACTBOPUMBINM B Boje. IMeHHO
TOTJIa MPOUCXOIUT MMOMYTHEHHE pacTBOpa. 3aTeM, M0 Mepe NaTbHEHIIIEro MPOIMyCKaHUs
VTIIEKHUCIIOTO ra3a, KapOOHAT KajbIUsl MEPEXOAUT B THAPOKApOOHAT, KOTOPHIM pacTBO-
pUM B BOJIE, IPH ATOM MPOUCXOIUT PACTBOPEHUE OCAIKA M NCUE3HOBECHUE B3BECH.

Ca(OH)Z +CO,——— CaCO3 + H,0

Heoocmamox

CaCO; + H,0 + CO,————> Ca(HCO),.

u36bLIMoOK

[Ipu nponyCkaHUK OKCHIA YIIiIepoAa 4epe3 TUCTUUIMPOBAHHYIO BOAY MPOUCXO-
TUT ¢ oOpa3oBaHue cIaboW yrojabHOM KUCIOTHI, KOTOpas OKpaIIMBaeT JaKMYyC B Kpac-
HBIH IIBET.
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OmnbiT Ne/. KauecTBeHHas1 peakliusi KATHOHA AMMOHUSA NH," ¢ mexouamu
Peaktusbl: xmopua ammonus (NH4CI);

ruapokcua Hatpus (NaOH);

rugpokcu kamus (KOH).

BrinosiHeHue onbiTa:

K 2 - 3 xamisam pacTBopa Xjopujia aMMOHHMS) 100aBbTe 3-4 Karuid ménodu.
[IpoOupky HarpelTe HaJ MIAMEHEM F'OPEJIKH JI0 BBIIEJIEHUS ra3a C Pe3KUM 3alaxoM.
Brlaenenre aMmmuaka MoATBEPAUTE U3MEHEHUEM OKPACKHU BIAXXHOW JaKMyCOBOU Oy-
Maru.

I&noun (NaOH u KOH) BeIIensroT u3 cojeit aMMOHUS TIPY HATPEBAHUU Ta30-
oOpa3HbIii aMMHUaK:

NH,Cl+ NaOH = NH;?1 + H,0 + NaCl

6. ConeprkaHue oTYeTA.

6.1 HammenoBanwme paboThI

6.2 Llemp paboTh

6.3 Ilepeuenp oOopymOBaHUs

6.4 IlepedyeHb peakTUBOB U UX (HOPMYIIBI

6.5 YpaBHeHus peakiuii, HaOMOACHUS (OMKCAHUE BHEIIHUX XapaKTEPHBIX MpPU-
3HAKOB PEaKILMH) , BBIBOJBI ISl K&YKAOTO OMBITA CBEICHHBIC B TAOJIHUILY

6.6 OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI

7. KoHTpOJILHBIE BONIPOCHI.

7.1 Kak Ha3bpIBalOTCs BEIIECTBA, pEArUPYIOIIKE C KUCIOTaMU U CO LIeI0YamMu?
7.2 Kakue peakiuu Ha3bIBalOTCS XapaKTepHbIMU?

7.3 Yto npoucxonut ¢ coequuenusimu xenesa (11) na Bozayxe?

8. Cniucok Jimreparypsl
1. [TeyaTHbIEe U3TaAHUS
1. T'abpuensia O.C, OctpoymoB U.I'. Xumusi: nist nmpodeccuil U criennaaibHOCTEH

texHudyeckoro npodunsa: M: «Axamemus», 2022 r.(Ocrosnoe neuamnoe uzdanue —
Ol 1.). ISBN uznanus: 978-5-0054-0476-3

2 JJIeKTpPOHHbIE U3aHus (3JIEKTPOHHbIE Pecypchl)

1.Tynukun, E. . Xumus. B 2 4. Yacte 1. OOuias u Heopranudeckass XuMus :
yueOnuk s CIIO / E. W. TynukuH. — 2-e u3f., ucnp. u gon. — Mocksa :FOpaiir,
2019. — 385 c. - ISBN 978-5-534-02748-8— // ObC IOpaiitr [caiit]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (Ocnosnoe snexkmponnoe uzoanue — OOU 1.)

2. Xumust: yueonuk st CI1O / FO. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B.
H. Illanosan; mox obmel penakmueii I'. H. daneeBa. — 2-e u3a., nmepepad. U gom. —
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Mocksa : UznmarensctBo FOpaiiT, 2019. — 431 c. — ISBN 978-5-534-02453-1. — //
OBC HOpaiir [caiit]. — URL: URL.: https://urait.ru/bcode/511030

3.www. hemi. wallst. ru (O6pa3oBaTeabHBIN CAUT ISl IKOJILHUKOB « XHUMHUSD).

4.www. chem. msu. su (QnekTpoHHasi OMOIUOTEKA IO XUMUU).

5. www. chemistry-chemists. com (351eKTpOHHBIH KypHaI «XUMHUKH H XUMHSI).

3. JlonoJHUTEeIbHbIE HCTOYHHKH

1. Tabpuensu O. C., OctpoymoB U. I'., Cnagkos C. A., Jopodeera H.M. Ilpak-
TukyM: yueb. [locobue st crya. yupexaenuit cpea.npod. odpazoBanusi. — M., 2017.

2 T'abpuensa O.C. Xumusa. 10 kinacc. YrayOneHHbIH ypoBeHb: y4eOHHMK. — M:
Hpoda, 2021.1Tucatpk mKoabHbIE YI€OHUKHA B OCHOBHOM?

3. I'abpuensu O.C. Xumus. 11 kmacc. YriyOneHHbIH ypoBeHb: Y4eOHUK. — M:
Hpoda, 2021.

4. Epoxun 0. M., KoBaneBa . b. Xumus ans npodeccuit U creruaibHOCTEH
TEXHHYECKOTO ¥  ©CTECTBEHHOHAyYHOTO TNpOQWiIs. DJICKTPOHHBIA  y4eOHO-
MeToaudYecKkuil komruiekc. — M., 2016.
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JlaGopaTopnasi paGora Ne3
«IIpeBpalieHusi OpraHu4YecKMX BelleCTB MPU HArPeBAHUN

1. Heap padorbi: OnpenenuTs 3JEMEHTbl BXOASIIME B COCTAB OPTraHUYECKUX
BenecTB. M3yunTh CBOICTBA yriIeBOA0POIOB.
2. Bpemsi pa6oTthi: 85 MuH

3. KpaTkue TeopeTuyeckue cBeAeHHUs

B cocTtaB opraHMueckux BELIECTB, KPOME YIJiepoJa M BOAOPOJA, Yallle BCEro
BXOJISIT KUCJIOPOJI U a30T.

Jlns onpeneneHus: 3JIEMEHTOB, BXOJSUIMX B COCTaB OPraHMYECKUX BEIIECTB, UX
HEO0OXOJAMMO MPEABAPUTENIBHO NMEPEBECTU B HEOPraHWYECKHE COCAUHEHUS, I J1alb-
HEHIIEro UCCIEI0BAHUS KOTOPBIX MPUMEHSIOT METO/IbI OOBIYHOIO KaYE€CTBEHHOIO aHa-
mu3a. Hampumep, crienianbHBIMU METOJIaMU YTIEPO]I IEPEBOJAT B JUOKCHU] YIIIEpOa,
BOZIOPOJ — B BOAY.

B npenenbHBIX, WM HACBIILIEHHBIX, yTriieBogopoaax (napadunax) cessu C-C u C-
H sBnsitorest 6-cBsa3siMu. Takue CBSI3U OYEHBb MPOYHBI U MAJIO MOJISIPU30BAHbBI, TO3TOMY
pEeaKIMOHHAsA CIOCOOHOCTh TAaKUX YIJIEBOJIOPOJOB HeBesnKa. [IJisi HUX XapaKTepHBI pe-
aKIUs 3aMELICHUS.

HenpenenbHble, WM HEHACBIIEHHBIE, YTIIEBOAOPOABI COAECPKAT MEHBLIEE KOJIU-
YECTBO aTOMOB BOAOPO/Ia, YEM MOJIEKYJbI IPEAEIBbHBIX YTIEBOJOPOAOB C TEM XKE UUC-
JIOM YTJIEPOJHBIX aTOMOB, JJI HUX XapaKT€pHO HAJIMUYKUE MEXKIYy aTOMaMHU Yyriepojaa He
TOJIBKO MPOCTHIX, HO U KPATHBIX(JIBOMHOMN U TPOMHOI) CBA3EH.

JIBoliHas CBSI3b COCTOUT M3 OJIHOM G- U OJIHOW T-CBSI3U, a TpOWHas oOpa3oBaHa
OJIHOM G- U JBYyMs T-CBsI3sIMU, OJIHAKO G- U T-CBSI3U HE WACHTHYHBI MO0 MPOYHOCTH: TT-
CBA3b MEHee MpoyHa. /{15 HenpeaenbHbIX YTIEeBOAOPOAOB XapaKTEPHA PeaKUus MpHCO-
€AVHEHMS 3a CUET pa3pbiBa T-CBS3H.

4. [lepevyeHb 000py/10BaAHMS

4.1. llITaTuB 1151 3aKpeTICHUS MPOOUPOK.
4.2. llltatuB ¢ MpOOUPKAMH.

4.3. I'a300TBOAHAS TPYyOKa C IPOOKOH.
4.4.CnuproBKa

5. [lopsiok BHINOJTHEHUSI JIAOOPATOPHOH PadoOThI

Ounwit Nel. OnpesiesieHne yriaepoia 1 BOAOPOAa COXOKEHUEM BEIIECTBA C OKCHUIOM
MeIu.
PeaktuBsl: rimoko3a, CeH120g;
OoKcUJl Meiu (TTOpoIoK) CuO;
OapuTOBasl BOJIa, HACHIIIIEHHBINH pacTBOp Ba(OH)y;
cyibdart Meau 0e3BOAHBIN CuSOy,.

B cyxyto nmpoOupky 1 HackImarOT YepHBIM MOPOIIOK OKCHA MEIH (CJION BBICOTOU
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oK0JIO 5 MM). JI00aBISIOT TOJIOBUHY MHKPOJIOTIATKU TIIOKO3BI M TIATEIHHO TIEpeMe-
IIMBAIOT, BCTPSIXHUBAsi MPOOUPKY. B BEpXHIOIO YacTh MPOOUMPKU MOMEIIAIOT HEOOIbILION
KOMOYEK BaThl, HA KOTOPHIN HACKINAIOT HEMHOI'O O€JIOT0 MopoIIKka 0€3BOIHOTO Cyibda-
ta Meau (I1). ITpoOupky 3akpbeIBalOT MpOOKOH ¢ Ta300TBOAHON TpyOKo#. [Ipu 3TOM KO-
Hel TpYOKH JOJIKEH MOYTH YNMUPAThCA B BaTy C MOPOIIKOM OOE3BOXKEHHOTO MEIHOTO
kynopoca CuSQy.3akpenute npobupky 1 B mratus, kak noka3zaHo Ha puc.l. Huxuuit
KOHEIl TPYOKH OIyCKaroT B MPOOUPKY 2, IpeIBapUTEIHLHO HAIKUB B Hee S—O6 Karmelnb 0a-
puTOBOM (MM M3BECTKOBOM) Boabl. [IpoOupky 1 HarpeBaroT Ha mIaMeHu ropenaku. Ye-
pe3 HECKOJBKO CEKYH] M3 Ta300TBOAHON TPYOKH HAaYMHAIOT BBIXOJUTH MY3bIPHKHU rasa,
u 6apuTOBas BOJa MyTHEET BCIIEACTBHE BhIACICHUS OETIOr0 0caiKa YIIeKUCIoro oapus.

[Tpobupky 2 ymansiot. [IpogomkaroT HarpeBaTh MpoOUPKY 1. moka mapsl BOJIbI HE
JOCTUTHYT O€JIOro MopolIka 00e3BOKEHHOTO MEIHOTO KYII( BaTa  HaXOSIIErocs Ha
BaTHOM MpoOKe, U HE BBI3OBYT M3MEHEHHUS €r0 OKPACKU BCJIEJICTBUE 00pa30BaHUS KPHU-
crtamoruapara CuSO, - SH,0.

XUMH3M Ipolecca: C0;
CgH1206 + 12CuO— 6CO, + 6H,0 + 12Cu

CO;, + Ba(OH); »BaCO3 + H,0

CuSO4 + 5H,0—CuS0,4 - 5H,O Ba(OH),

[podupxka 1

Puc 1 ITpoGupxka 2

MeTon OCHOBaH Ha TOM, YTO MpPH NPOKAJIMBAaHUM OPraHUYECKOTO BEUIECTBA B
cMmecH ¢ okucauteneM (CuO) MPOUCXOIUT OKHCIEHUE YIJIEpOJa OPraHMYECKOro Bellle-
CTBa B JUOKCH]I YTJIEPOAa, a BOAOpPoJa — B Boay. OKCHI MEIU IpU 3TOM BOCCTaHABIIH-
BaeTCs 0 METAJUIMYECKOW Meau. Brienenue quokcuaa yriepoaa 10Ka3bIBaeTcs MosiB-
JeHueM 0esoro ocajika yriaekuciaoro 6apus. Boay B npoaykTax cxuraHusi oOOHapy»Ku-
BAIOT 110 00Pa30BaHUIO CHHUX KPUCTAJIOB METHOTO KyIopoca.

OmnbiT Ne2. [TonyyeHne MeTaHa U U3yUEHHE €TO CBOWCTB.

PeakTuBBI: YKCYCHOKHCIIBIN HATpUii, 00€3BOKeHHBIH CH3COONa
OpomHasg Boaa, Br,-BoaHEBIN
t] 2
pactBop nnepManranara Kaiausa KMnO,

[TpoOupky 1, cO cMeChlO U3MENBUYEHHOTO YIIEKUCIOr0 HATPUs C KaTaau3aTopoM
1 HATPOHHOM M3BECTHIO, 3aKpOUTE MPOOKOH ¢ ra300TBOAHOMN TpyOKou. IIpobupky 1 3a-
KpEnuTe B IITAaTHBE KaK MOKa3aHO Ha PHC.2.

[IpuroroBbTe ABE NPOOUPKHU U HAJNECUTE B OJHY U3 HUX 3-5 Kamneiab OpOMHOM BOJIbI
(mpobupka 2), a B Apyryro 5-6 Kamelib pacTBopa MepMaHranara kaius (mpooupka 3).

Harpeiite mpoOupky 1 ¢ rasoorBoa-

o o ITpoGupka 2
HOUM TpyOKON B Hauaje OKOJIO JHA, MOCTE- Ilpo6upka l -
MIEHHO TIEPEJIBUTasi TOPEJIKY JaJbIIe, 9YTOObI ITpobupka 3

B PCAKIMIO BCTYIIAJIM HOBBIC CMCCH. Cj}
o

Puc 2



XUMH3M Ipoliecca:
CH3COONa+ NaOH — CH4 + Na,CO3

B naGopaTopuu MeTaH MoJy4aroT CIUIaBICHUEM COJIeH YKCYCHOU KUCIIOTHI CO
IETTOYaMH.

[Ipn HarpeBaHUM HATPUEBOM COJIM YKCYCHOM KHCIJIOTBHI C HATPOHHOW U3BECTBIO
MPOUCXOJIUT PACHICIIJIEHHUE COJIU U 00pa30BaHUE METaHa.

BrienuBimiicss MeTaH NMpONMyCTUTE Yepe3 OpOMHYIO BOAY U PAacTBOp MEepMaHra-
HaTa Kanus. [{7s 3Toro mooyepeaHo OMyCTUTE KOHEIl Fa300TBOJHON TPyOKM CHauala B
pacTBOp B poOHUpKe 2, 3aTeM B pacTBOp B mpoOupke 3.00eciBeunBaHne OPOMHOMN BO-
Ibl U IEpMaHTraHaTa KaJldsl HE IPOUCXOAUT.

B 00BIYHBIX yCIIOBUSX alKaHbl YCTONYMBBI K IEUCTBUIO OKUCIUTEIIEH.

He npexpaiast HarpeBanusi mpoOUpKu 1 co cMechl0 cMpTa U KUCIOTHI, ra3000-
pa3Hylo TpyOKy MOBEPHUTE OTBEPCTUEM BBEPX W 3KTUTE BBLAETSAIOMIUIACS ra3. MeraH
TOPUT TOTYyO0OBATHIM HECBETAUIUMCS TIJIAMEHEM:

XUMU3M Ipoliecca:
CH, + 20, — CO, + H,O

OmnbiT Ne3. [lonyueHne u CBOMCTBA dTUIICHA.

PeaxtuBbl: 3Tr0BBIN criupT, 96%-b1i1 CsHsOH
cepHas kuciora (konerr.) H,SO,
OpomMHas Boja, Br,-BoaHbII
pactBop nepmanranara kanus KMnO,

CMech 3THJI0BOI0 CIIUPTA € CEPHOM KHUCJIO0TOM, MONAJAs HA KOXKY, BHI3bIBAeT
J0JIT0 HE3a’KMBAKOILME O0KOIM, a MOmajasi Ha oJekay, paspyumaer ee. Iloatomy
HArpeBaTh CMeCh HY’KHO OYeHb OCTOPOKHO, 4 YTOOBI KMIICHHE CMeCH ObLI0 paB-
HOMEPHBIM 00513aTeJIbHO J00aBJsiiiTe MECOK, He A0MyCKaiiTe BHIOPpOCAa cMeCH M3
npooupku!

[Ipobupky 1 ¢ 3mMn roroBoi
CMECU HTHJIOBOIO CIUPTa, KOHIIEHTPUPO-
BAHHOM CEPHOM KHUCJOTHI U MIECKA, 3aKPOUTE
MpoOKOH ¢ ra300TBOAHON TPYyOKOH U 3aKpe-
MHUTE B IITATUBE, KAK TOKA3aHO Ha puC.3.

[IpurotoBbTe J1BE€ TPOOUPKU W
HajelTe B OAHY M3 HUX 3-5 Kamenb OpoMm- Puc 3
HOM BOJIBI
(mpobupka 2), a B Ipyryio 5-6 Kamejb pacTBOpa NepMaHraHata Kajius (mpobupka 3).
OcTtopokHo Harpeiite mpobupky 1 co cmechio cniupTa U KUcIoThl. [loouepenHo omy-
CTUTE KOHEIl Ta300TBOJIHON TPYOKH CHadajga B OpoMHYIO Boay (mpoOupka 2), 3aTeMm B
pacTBOp nepMaHraHara kKajius (mpooupka 3).

IIpyn B3aMMOJIEUCTBUM ITUIIOBOTO CIIUPTA C CEPHOM KUCIOTOM IPOUCXO-
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JUT IEeTUAPATAINS CIIUPTA C 00pa30BaHUEM ATHIICHA.

XHUMHU3M Imponcecca:

HH HH

| | HiSO4t |

H-C-C-H —  H-C=C-H +H,0
| ATUJICH

HOH

Jleruaparanusi cnupTa sIBIsieTcs OOLUUM CIIOCOOOM TMOYYEeHUS HENmpeIeabHbBIX
yTJI€BOAOPOIOB.
B npobupke 2 OpomHas Boja ObICTpO OOECIIBEUMBAETCS BCIEICTBUE
MPUCOEANHEHUS aTOMOB OpoMa 10 MECTY ABOWHOM CBSI3H.

XUMH3M Mpolecca:

CH2 :CH2 + Brz — CH2— CH2
I

BrBr

1,2 — mubpom >Tan

B mpo6upke 3 pacTBOp nepmMaHraHaTa Kajius TakyKe OBICTPO 00ECIIBEUNBACTCA.
[Tpu 5TOM aTOM aKeH OKUCISIETCS B IByXaTOMHBIN CIIUPT
XUMH3M Mpolecca:
CHZ:CH2+ [O] + H—OH—>CH2—CH2
|
OH OH

DTHUJIEHTJIUKOJIb

JIns ankeHOB XapaKTEPHbI PEAKIHMU MPUCOEAUHEHUS II0 MECTY ABOMHOU
cBs3u. Peakmusi o0OecliBeurMBaHUs pacTBopa OpoMa M TMEepMaHTaHaTa Kajausl SBISIOTCS
Ka4eCTBEHHOW PEAKLMEN Ha IBOMHYIO CBS3b.

He npexpaiias narpeBanusi mpoOupku 1 co cMechbio CMpTa M KUCIOTHI,
MOBEPHUTE Ta300TBOJIHYIO TPYOKY OTBEPCTUEM BBEPX U TMOJOKTHUTE BBIIACISIIOITUIICS
ra3. OTWIEH TOPUT CBETSIINUMCS INIAMEHEM

XUMHU3M Tporecca:
CH4 + 302 —>2C02 + 2H20

OnbiT Ned4. [TonydeHue u CBOMCTBA alleTUIIEHA.

PeakTuBbl: KapOuJ Kanblus B Kycoukax CaC,
OpoMHas Boja, Br,-BOJIHBIN
pacTtBop nepmanranata kaiauss KMnOa

OnbITHI ¢ alleTUWIEHOM MPOBOANTE OBICTPO U B BHITSZKHOM IIKa(y!

IHonyyeHHBIl aneTHIeH U3 KapOMIa KaJbUHUs COAEP:KUT BpPeJdHbIE, HENpH-
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SITHO MAaXHYyIlHe npuMecH: NH;, PH;, AsH3

bepyTt npobupky 1 ¢ MaieHbKUM OTBEPCTHEM B JIHE, B HEE MOMENIAIOT HEOOIb-
IIOW KyCOYeK KapOuaa KalblMsl U 3aKPBIBAIOT IPOOUPKY MPOOKOH C ra300TBOAHOM

TPpYyOKOH, UMEIOIITUH OTTSHYTHIM KOHEIT

3akpenute NpoOUpKy 1 B mITaTUBE BEPTUKAIBHO TaK, YTOOBI K JIHY TIPO-

OMPKHU MOKHO OBLJIO MOACTABUThH CTAKaHYUK C BOJOU(pHC.
4).

Bosbmute aBe mpoOUpKU U HAJICHTE B OJHY
U3 HUX 3-5 kanens OpoMHO# BoJIbI (TTpoOHUpKa 2), a B Apy-
I'yro 5-6 Kamneiab pacTBOpa NepMaHraHaTa Kajus.

[TogHecuTe cTakaH4YMK C BOJAOW K JHY MPO-
Ooupku 1 Tak, 4TOOBI HAYAIACh PEAKIMsI B3aUMOICHCTBUS
KapOuJa Kajablus ¢ BOAOW. 3aTeM CTaAKaHYMK C BOJAOU
MOJICTaBbTE MOJI IPOOUPKY 1.

Peakyua e63aumoodeiicmeusn kapouoa Kaavyusa c

600011 IK30mepmuuna/

B mpoOupke 1 OypHO BbIIENsIeTCS ra3000-
pa3HbIil alleTUIICH.

XUMM3M Tpoliecca:
CaC, + H,O0 — HC =CH + Ca(OH),

['unponus xkapbuia Kaiblus — Ja00PaATOPHBIN M MPOMBIILIIEHHBIN CIOCO0 MOmy-

yeHHs alleTUJICHA.

[loouepeaHO OMYCTUTE KOHEL ra300TBOJAHON TPYOKM CHayaida B OPOMHYIO BOAY

(mpobupka 2), 3aTeM B pacTBOp NepMaHraHaTa Kaiuus (mpooupka 3).

BbpoMHuas Bosa oOeciiBeunBaeTCsl BCICACTBUE MPUCOCAUMHEHUS aTOMOB Opoma 1o

MECTY TPOMHOM CBS3H.

XUMM3M MpolLecca:
HC=CH + 28r2—> BrzHC - CHBI’2
1,1,2,2- rerpabpomdTaH

Po30BBIl pacTBOp mMepMaHraHaTa Kajlds TakK *e ObICTPO 00eCIBEUMBACTCS; MPO-
MCXOJIUT OKUCIICHHE alleTUJIEHA M0 MECTy pa3pbiBa TPOWHOM CBA3U C 0Opa3oBaHUEM
1IABEJIEBOM KHUCIIOThI, KOTOpas Jajibllie OKUCIAETCS A0 YIJIEKHUCIIOro raza

XUMU3M Ipoliecca:
(O] (O]
HC=CH —-HO-C-C-0H — 2CO, + H,0
(I
o]0

mraBCjacBas KHUCJI0Ta

OO6ecrBeunBanre OpOMHOM BOJBI M pacTBOpa MEepMaHTaHaTa KaJlds JOKa3bIBAET
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HETMPEeIeTbHOCTD alleTUIICHA.

3aTem cHOBA ISl IPOJOJIKEHUSI PEAKIIMK TOJIHECUTE CTaKaHYHMK C BOJOUN KO
IHY TpoOupku 1, MOBEpHUTE ra300TBOJIHYIO TPYOKY OTBEPCTHEM BBEPX U IMOJOKTUTE
aleTWICH y KOHIA ra300TBOJIHON TpyOku. OH TOPUT CBETSIIUMCS, KONTSIIUM IJIamMme-
HEM.

XHUMU3M Imponcecca:
ZCZHZ + 302 — 2C02 2H20

6. ConepxaHue oTYeTA:

6.1 HammenoBanwue paboTh

6.2 Lenp paboThl

6.3 Ilepeuenp oOopymOBaHUs

6.4 IlepeueHb peakTUBOB U UX (HOPMYIIBI

6.5 YpaBHeHus peakiuii, HaOI0IeHUA(ONMUCAHUE BHEITHUX XapaKTEPHBIX
PU3HAKOB PEAKIIMH) , BEIBOBI I KaXKI0TO OMbITa CBEJICHHBIE B TAOJIUILY

6.6 OTBeThI Ha KOHTPOJILHBIE BOTPOCHI

7. KoHTpoJibHBbIE BONPOCHI.

7.1 Tlouemy u3mensiercst uBet cynbdara meau (11)? O comepkanun Kakoro sie-
MEHTa B HCCIIEYEMOM BEIIECTBE 3TO CBUACTEIHCTBYET?

7.2 O comepkaHUM, KAKOTO AJIEMEHTA CBHUJICTEILCTBYET TIOMYTHCHHE OapUTOBOMN
BozbI? [louemy nMpoucXoauT NOMyTHEHUE OAPUTOBOI BOJIBI (M3BECTKOBOI)?

7.3 Kak nosny4aroT MeTaH B JlabopaTopuu?

7.4 KakoBo OTHOIlIEHHME M€TaHa K OpOMHOM BOJIE M pacTBOpPY MEpMaHraHaTa Ka-
nus’?

7.5 Kak mosy4aroT 3TuiIeH B Jabopatopuu?

7.6 KakoBo oTHOIIIEHHE ITHIIEHa K OpPOMHOM BOJIE M pacTBOPY NEpMaHraHara Ka-
nus’?

7.7 Kak mosy4aroT alneTuiieH B labopaTopun?

7.8 KakoBo oTHoIIeHHEe K OpOMHOM BOJIE ¥ paCTBOPY MepMaHraHaTa Kajusi?

8. Cniucok Jimreparypsl

1. [TeyaTHbIEe U3TaAHMUS
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JlabopaTtopHasi pabora Ned
«AnenTudukanusa opraHn4ecKMuX COeTUHEHUH OTACJbHBIX KJIAaCCOB)»

1.Heab paGoTHI:NIONYYUTh MPAKTUUECKUE HABBIKA TEXHUKHU SKCIIEPUMEHTA OIO-
3HABaHUS KHUCIIOPOJCOJIEPKAIIMX OPTraHUYECKUX COCTUHEHUN MO XapaKTEepHBIM CBOM-
CTBaM.

2. Bpemsi BbINOJIHEHHSI Pa0OTHI: 85 MUH

3. KpaTkue TeopeTudeckue cBeJleHUs

Nnentudukanms XuMAYECKAX BEIIECTB — 3TO OMO3HABAHUE WX MO COBOKYITHOCTH
OOIIIUX WJIM YaCTHBIX MPU3HAKOB (CBOMCTB).

Peakruu, KOTOphIe HMCHOJB3YIOT I HACHTH(PUKAIUHA PA3JIUYHBIX BEIIECTB,
HAa3bIBAIOTCS KAY€CTBCHHBIMU.

Crnennduieckue XUMHUUYECKHE CBOWCTBA OPTaHUYECKUX BEIIECTB OOYCIOBIICHBI
CTPYKTYPHBIM CTPOEHUEM: THUIIOM YIJIEPOJHOIO CKEJeTa, HAJIMYUEM KpPaTHBIX CBS3EH
(>C=C< nBoiiubix uin —C= C- TPOHHBIX),HATNYHEM (PYHKIIMOHATBHBIX PYIIIL.

Jliig pacrio3HaBaHUs TPEX BEILECTB (IVIMLEPUHA, aJbJErH/ia, TIIF0KO3bl) IPOBO-
JST KaU€CTBEHHBIE PEaKMU Ha HaJauuue QyHKIIMOHAIbHBIX TPYIIIL.

OyHKIMOHANBHBIMU TPYNIIAMU HA3bIBAIOTCSI TPYIIBI aTOMOB, KOTOpbIE 00Y-
CJIOBJIMBAIOT XapaKTEPHbIE XUMUYECKUE CBOMCTBA JAHHOT'O KJIacca BEILECTB.

OOmuM TSt ATHX KJIACCOB BEIIECTB SBIISETCS B3aUMOJICHCTBUE C THUAPOKCUIOM
MEIH.
['uapokcua Menn MOKHO TOTYYIHUTh 110 PEAKIIUU:
CuSO, +2NaOH= Cu(OH),| +Na,SO,

I'unpoxcunpHas rpynna — OH sBisieTcss GyHKIMOHAIBHOM IPYNIION ISl CIIUPTOB.

K MHOroaroMHBIM crUpTamM OTHOCSITCSI OpPraHHMYECKHE COCIUHEHMS B MOJIEKYJax
KOTOPBIX COIEPKUTCSI HECKOJbKO TMAPOKCUIIBHBIX I'PYIMI, COEIWHEHHBIX C YTJIEBOJO-
POJHBIM paJUKAIOM, TPEXaTOMHBIH crupT - riniepud C3Hs(OH)3

Ecnu k cBexxenpuroToBiIeHHOMY ocaJky ruapokcuaa meau (11) B mpucyrcrBuu 1e-
JIOYU NPUJIUTH MIMLEPUH U BCTPSXHYTh, TO OCAJ0OK PACTBOPSAETCS U 00pa3yeTcsi pacTBOP
sapko-cuHero npera — rauuepat meau (11). 9To kadyecTBeHHas peakiusi HA MHOTOATOM-
HBIE CITUPTBHI.

XUMH3M Mpolecca:
CH,OH HO| CH,0

| S Cu— | _Lu+2H,0
CHOH + HO CHO

| |
CH,OH CH,OH

Kap6onunbnas rpynna —COH saBnsiercst GyHKIMOHANBHON Tpynmoil 1uist anbje-
ruioB. [ns anpaeruioB Haubosiee XapakTepHbl peaKIuu OKUCIEHUS U MPUCOEAUHEHUS.
Peakiuu OKUCHEHHS SIBISIOTCS KAa4eCTBEHHBIMHM peakIMsMU Ha anblaeruibl. Kaue-
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CTBEHHBIMHU PEAKIMSIMU Ha albJCTHIIBI SIBISIOTCS PEAKIHs «CEPEOPSHOTO 3epKanay u
OKHCJICHUS aJIbJICTHI0B THIPOKCHIOM MEIH.

Ecau x romybomy ocaaky ruapokcuga meau (ll) mpuiauTh pacTBOp YKCYCHOTO
aJIBJIETH]Ia ¥ CMECh HarpeTh, TO CHaJalla TOSIBIISICTCS KEIThIA 0CaIOK TUIPOKCHIA Me-
(1), KOTOpBIN MU JaNbHENIIIEM HArPEBAaHUU MIPEBPAIIACTCS B KPACHBIN OCAIOK OKCH-
na meau(l).

XWMU3M Tporiecca:

0 .0
CH;~C +2CU(OH), — CHy~C  +2CUOH + H,0
HO H YKEITBIN

2CuOH — Cu,0 + H,0
YKEJIThIN KpacHbIN

CyMMmapHO€ ypaBHEHUE:

y @) @)

4 4

CH;— C\ +2 Cu(OH), — CH;- C\ + Cu,O + 2H,0
HO H JKEJITBIN

['mroK03a MO CBOMM XMMHUYECKUM CBOMCTBAM SIBJISIETCS aJbJECTUIOCIHPTOM T.€.
OHAa TpOSIBJISIET CBOMCTBA, KakKk  aJbJIeTUIOB, TaK ©W  MHOTr0OaTOMHBIX
cnuptoB. IlodTOoMy nmsi TaIOKO3bI Takxke xapaktepHa peaknus c¢ CUu(OH),.
PesynpTar peakunu OyaeT 3aBUCETh OT yCIOBUHN €€ MPOBEACHHUS.

a) KadecTBeHHas peakmusi Ha TIIFOKO3y KaK MHOTOATOMHBIM CITUPT: B3aMMO-
neyicteue ¢ Cu(OH), Ha X001y ¢ 00pa3oBaHMEM TEMHO-CHUHETO pacTBOpa IIIOKOHATA
meau (I1).

0 ,0
C C

'H H

CHOH HO Ha xonony C'HO \

| + | Cu ’ | Cu + 2H,0
C?—IOH HO c|:-Ho/
(CHOH), (CHOH),

CH,OH CH,OH
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0) KauecTBeHHas peakiys Ha TIIIOKO3Y KaK allbJErH/1:B3aUMOJIECTBUE C

Cu(OH), npu HarpeBaHuuc 0Opa3oBaHUEM B HaYalle KEJITOro, 3aT€M KPacHOI0 Ocaj-
KOB.

XUMH3M Mpolecca:

0 0
C\ +2 Cu(OH), — C_ + 2CuOH + H,0
H \ OH YKEJITHIN
(CHOH), (CHOH),
| |
CH,OH CH,OH

2CuOH —  Cu,0+H,O
Kenteiit KpacHsrit

Jiist pacrio3HaBaHMs TIIOKO3bI, Caxapo3bl, Kpaxmalia B Hayaje NpoBOASAT Kaye-
CTBEHHYIO PEaKIMIO Ha Kpaxmal.

XapaxkTtepHoit peaknueid kpaxmaia (C¢HyoOs), BIIIeTCS €ro B3anMOoACHCTBHE C
Honom. Ecnu Kk oxJaxaeHHOMY KpaxMaJbHOMY KilelcTepy J00aBUTh pacTBOp Hoja, TO
MOSIBJISIETCS CHHUE OKpaIllBaHUE.

J71s1 pacrio3HaBaHUS TIFOKO3bI M Caxapo3bl MPOBOJIAT KAU€CTBEHHBIC PEAKIIMK Ha
MHOTOAQTOMHBIE CIIUPTHI U Ha HAJTUYKHE CBOOOTHON ajIbJACTUIHOMN TPYTIIIHI.

Caxapoza C1,H2,01; — nucaxapua. st Hee xapakTepHa peakiyus MHOTOaTOMHBIX
cniupToB: Tipu B3aumoeiicteun ¢ CU(OH), oOpasyeTcst pacTBOPHUMBIA B BOJIE PacTBOP
caxapara Meu (IpKO-CUHHIA PacTBOP)

Caxapo3a He COAEPKUT CBOOOTHYIO alibJAETUHYIO IPYIITY, OTHOCUTCS K HEBOC-
CTaHABJIMBAOIIMM YyTJIeBOJIaM, osToMy nipu HarpeBanuu ¢ CU(OH), ,He oOpasyet
KpacHoro ocajka okcuaa meau( 1) .

KapOoHOBBIE KHCIIOTHI — 3TO IPOU3BOIHBIE YTIEBOJAOPOJIOB, Co/iepKaline PyHK-
[IUOHAJIbHYIO KapOokcuibHyt0 rpynmny — COOH.

Haubonpiiee 3HaueHre UMEIOT HACBIIIIEHHBIE MOHOKAPOOHOBBIE KUCIOTHI, UX
obmas popmyna: C,Hpney COOHN>0

Kap6oHOBBIE KHCIIOTHI SBJISIOTCS CITA0BIMU KUCITIOTAMH.

Kap6oHoBBIe KHCTOTHI 00J1a7JAI0T BCEMH CBOMCTBAMU HEOPTAHUIECKUX KHCIIOT:
JUCCOLIMMPYIOT ¢ 00pa30BaAHMEM HOHOB; 00pa3yIOT COJIM MPHU B3aUMOJACHCTBUY C aK-
TUBHBIMHU METaJUIaMU, OCHOBHBIMH OKCHIAMH, IICJIOYaMHU.

OTH peakuuu UayT ¢ pa3pbiBoM cBsizu O—H

J11st KapOOHOBBIX KHCIIOT XapaKTEepHbI peakiiu ¢ pa3pbiBoM cBsizu C—O (3ame-
nieHue OH-rpynnsr). BzaumoaeiicTBue co ciuptaMu ¢ 00pa3oBaHUEM CIIOKHBIX d(u-
POB;

MEXMOJICKYJIIpHAs JeTHIpaTaIus ¢ 00pa30BaHUEM aHTUAPUIIOB.

YV kapOOHOBBIX KUCJIOT UAYT PEAKIIMH C YIaCTHEM pajrKaa.
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benku — »3TO a3zorocolepiKaliue BBICOKOMOJIEKYJISIPHBIE OpraHUYECKUe
BEIIECTBA CO CJIOHBIM COCTABOM U CTPOCHHEM MOJIEKyNI. B cocTtaB Mosiekyibl Oenka
MOXXET BXOJIUTh OT HECKOJIbKHUX JECSATKOB JIO COTEH ThICAY U JaKe MHILIMOHOB
AMUHOKHCIIOTHBIX ~OCTaTKOB. B 0eilkax pa3iauyaiT MEePBUYHYIO, BTOPUYHYIO,
TPETUYHYIO U YETBEPTUUHYIO CTPYKTYPY.

B panukanax aMUHOKHCIOTHBIX OCTAaTKOB OEJKHU COJEpKaT pa3ivyHble PYHKIU-
OHaJIbHBIE TPYMIIbI, KOTOPHIE CIIOCOOHBI BCTYNaTh B PEAKIIUK OKUCIIEHUS — BOCCTAHOB-
JeHus, FTepuUKaluY, aTKUHAPOBAHUS, HUTpoBaHus. benku obmagaroT aMpoTepHbIMU
CBOMCTBaMH: MOTYT OOpa30BBIBATh COJIM KaK KUCJIOTA (32 CU€T KapOOKCHIBLHOW Tpym-
TbI), KaK OCHOBaHUE (3a cu€T HUTpOrpymisl). benku o6manaroT OypepHbIMU CBOHCTBA-
MU: B PACTBOPE MOTYT CBSI3bIBaTh KaK BOJOPOHBIC, TAK THUIPOKCUIHHBIEC HOHBI.

benku noxseprarorcs ruaponu3sy. lIpy AerucTBUM COJIEH TSKENBIX METAUIOB, a
TaK)K€ KOHIEHTPUPOBAHHBIX PACTBOPOB KUCIOT W IEJIOYEH, HarpeBaHUs U JPYrUX
(haKTOpPOB MPOUCXOIUT HEOOpPATUMOE CBEPTHIBAHUE OEIKOB (JeHATypaIusl).

[{BeTHBIE peakuy Ha OEJIKU:

a) KCaHTONPOTEMHOBA peakuus (Ha OCTAaTKM aMHUHOKHUCIOT, COAEpKalux OeH-
30JIbHBIE KOJIBLIA):

benok + HNO3 (koHII.) — KeNToe OKpallliBaHHE.

0) OuypeToBas peakius (Ha NENTUAHBIC CBS3H)
benok + CuSO, + NaOH— sipko-roneToBoe OKpalimBaHmue
(Haceiml.) (KOHIL.)

B) IUCTEUHOBAs peaKIus (Ha OCTATKH aMUHOKHCIIOT, COACPIKAILUX CEPY):
benox + NaOH+Pb(CH3COO), — 4epHOe OKpallliBaHHE
arterat csunia (1)

4. IlepevyeHb 000py/10BaAHMS
4.1 CnupToBKa;

4.2 1rtatuB ¢ MPOOUPKAMH ;
4.3 Jlepxatenb sl IPOOUPOK;

5. llopsi0K BHINOJTHEHUSsI JIA0OPATOPHOM PadoThI

OnbiT Nel. Ono3HaBaHue rJIMIEPUHA, AJIbJAeruaa, riloKo3bl, THAPOKCHI0M
Meau
PeakTuBbl: pactBop cynbdara meau CuSOy;
pactBop ruapokcuaa Harpusi NaOH;
rmtepud CzHs(OH)g;
ykcycHbid anpaeruy; CH3;COH;
pactBop Tok03bl Cg H120g;
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B nauane nomyuarot rugpokcua meau CU(OH),. g OToro noMemarT B mpo-
oupky 10-12 kamenb pactBopa cynbdara Meau, 3aTeM 7-9 MiI pacTBOpa THIPOKCH]IA
HaTpusi U MEPEMEIINBAIOT — o0Opa3yercs rojiyOooll CTYJEHUCTBIM OCalOK THAPOKCUAA
MEIHN.

[TpuroroBbTe Tpu npoOupku. B nepByro U3 HUX MOMECTUTE HECKOJBKO Kalellb
BELIECTBA U3 CKISHKU Nel, BO BTOPYIO HECKOJIBKO Kalleslb BEIECTBA U3 CKISIHKHA N2, B
TPETHIO HECKOJIBKO Kallellb BEIIECTBA U3 CKISTHKU Ne3.

B kaxmyro mpoOHpKy ¢ BeliecTBamMu, 100aBTe MpuMeEpHO 1/3 4acTh MOTYy4EHHOTO
pacTBOpa TUAPOKCHIA MEAU U TILATEIBHO B300JITATE CONEPKUMOE MPOOUPOK.

B nByx mpobupkax oOpa3yeTcsi IpKAid CHHHI pacTBOP — KaueCTBEHHAsl peaklus
HA MHOTOATOMHBIE CIIUPTHI (3HAYUT B 3TUX MPOOUpPKaX TNIMIEPHH U TII0K03a).B TpeTbeit
MpoOMpKe BHEITHUX MPU3HAKOB PEAKIMK HE HAOII0aeM, 3HAUUT B HEHl albAeTusl.

[Tocne 3TOoro nooyepeaHO HarpenTe Kaxayr NpoOHUpKY, MPEIBAPUTEIBHO 3aKpe-
OUB Ha HEW AepxaTenb A NpoOupok. B nByx mpoOupkax Mpou3oWIyT M3MEHEHUS:
BbINa/leT KpacHbIl ocanok Cu,O. 3HauuT, B 3TUX NPOOMPKAX HAXOIUTCS AlbIETU] U
rioko3a. B TpeTheil npoOupke Npru3HaKoB peakluy He HaOII0AaeM.

OmnbIiT Ne2. PacniozHaBaHue KpaxmaJia, caxapo3bl, IJIIOKO3bI.

PeakTuBbl: 107, BOAHBIN pacTBOP;
pactBop cyabdarta meau CuSQO,.
pactBop runapokcuaa Hatpus NaOH;
pactBop rioko3bl CgH1204;
pactBop caxapo3bl CioH100q1;
kpaxManbHblid kiectep (CgHoOs)n.

[IpuroroBbTe Tpu NpoOUpPKHU .B nepByI0 U3 HUX MOMECTUTE 2 KAIJIM BEIIECTBA U3
CKJITHKA Ne4,BO BTOpPYIO 2 KaIUIM BEIIECTBA M3 CKISHKU Ne5 |B TpeThIO 2 Karuiu Bellle-
cTBa U3 CKISIHKA Ne6. JloOaBbTe B Kaxayro mpoOupky mo 1 kamiau pactBopa iona. B
OJIHOM MpoOupke oOpa3yercs CMHEEe OKpallMBaHHUE, 3TO 3HAYUT YTO B HeM kpaxmai. B
ABYX JPYTUX, BHEUTHUX MIPU3HAKOB PEaKIIUU HE HAOII0JaeM.

JInst pacnio3HaBaHMs TIIFOKO3bI M CaXxapo3bl, HY>KHO ITPOBECTH PEAKLIUU C TUAPOK-
cumom meau (11).

[1o onMcaHHOW METOIMKE, B IIEPBOM OIIBITE TIoiy4yunTe ruapokcua meau (11).

B nBe uncThie MpOOMpPKUA MOMECTUTE MO 2-3 KAIUIM COJEPKUMOr0 JIBYX HYMEpo-
BaHHBIX CKJITHOK, UCKJTFOUUTH Kpaxmall, 1odaBeTe 2-3 mut ruapokcuaa meau (11).

B o6enx npoOupkax oOpa3yercsi CHHUN pacTBOp — KayeCTBEHHAsl peakius Ha
MHOT'OaTOMHBIE CIIUPTHI, XapaKTepHasi JJIs TJIFOKO3bl U CaXxapo3bl.

[Tocne storo HarpeiTe moouepeaHo o0 mpoOupku. B omHO¥M mpoOupke mpo-
M30MAYT U3MEHEHUS: BBINAAET KpacHbIil ocanok Cu,O — kauecTBeHHas peakiusl Ha allb-
JETU]Ibl, 3HAUUT B 3TON MpoOUpKe TItoKo3a. B npyroit mpoOupke, BHEIIHUX MPU3HAKOB
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peakiuu He HaOIIoJaeM, YTO YKa3bIBAe€T Ha OTCYTCTBHE B MOJIEKYJIE CBOOOHOM ayib/ie-
TUHOW TpynIibl. 3HAYHUT B 3TOM IPOOUPKE caxaposa.

OnbIT3. OKHCIIeHHE AJIbIerHI0B AMMHUAYHbIM PACTBOPOM OKCHAA cepedpa
(peakuus "cepedpsiHOro 3epkaJa'’)

Peaxtusbr: Yicycusiii anpaerunng CHsCOH;
ammuak, pactsop NH,OH;
HUTpaT cepedpa, pactBop AGNO;

B uncryio npobupky BBOIAT 2 KaIuld pacTBOpa HUTpaTa cepebpa U mpubaBisiOT
KaIuTio pacTBopa ammuaka. O0pasyromuii Oyphlii 0calok THUIAPOKCHIa cepedpa pacTBo-
pstoT, 100ABISIOT U30BITOK (1—2 KaruK) pacTBOpa aMMHuaka. 3aTeM IpUOaBIIIOT KaIlIio
pacTBopa dhopMasiblieruaa U MEIJICHHO MOJOTPEBAIOT COJIEP)KMMOE TPOOUPKHU HaJ Tuia-
MeHeM ropeisiki. [Ipy ocTopoXkHOM HarpeBaHUU COJEPKUMOE MPOOUPKU OypeeT U Ha ee
CTEHKaX BbIJIEISETCS cepeOpo B BUAE OJECTSIIETO 3€pKaIbHOrO HajleTa (KOMILJIEKCHBIN
MOH METajljla BOCCTAaHABIMBAETCS 10 METAJUIMYECKOTO cepedpa).

XUMHU3M TpoLecca:

O
/l t, aMMHaYHBII pacTBOR //
CHs- C\: + Ag20 CH; - C\‘l‘ ZAgl
H OH

BoccTranoBienHoe cepeOpo ocelnaeT Ha CTEHKax MPOOUPKU B BHUJE OJIECTAILIETO
HAJIETa, a abJETU] OKUCISETCS B COOTBETCTBYIOIIYIO OPTaHUYECKYIO KUCIIOTY.
DTa peakus SIBJIAETCS KAYECTBEHHOW peakIMer Ha albIETUIbI.

OnbiT 4. B3anMoeiicTBHE YKCYCHOI KHCJI0THI €O CHUPTAMM.

PeakTussl: ykcycnas kuciaora CH3;COOH;
sranoi C,HsOH;
cepHas kucnora koHIl. H,SO,.

B npoGupky BieiTe 2 M1 pacTBOpa YKCYCHOW KUCJIOTHI U 1 MiI 3TaHOja. 3aTeM B
MPOOUPKY OCTOPOKHO 100aBbTE 1 MJI KOHUEHTPUPOBAHHOW CEpHOM KUCIOTHI. [Ipobup-
Ky 3aKpoiTe MpOoOKOH C JIIMHHOW CTEKJIIHHOM TPyOKO-X01a0auabHuKOM. CMech OCTO-
poxkHO mojorpeite. Onrymaercs 3amax si0JIOK YKCYCHO-3THIIOBOTO 3dupa (dTUiamera-
Ta).

XUMH3M Ipoliecca:

O O
I I
CH3— C -0OH+ HO—C2H5 —>CH3— C -0- C2H5 +H20
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KucnoTsl B3auMoICMCTBYIOT CO CIIUPTAMU C 00pa30BaHUEM CIIOKHBIX 3(PHUPOB.

OmnbiT 5. CBepThIBaHNe 0€J1KOB NPU HATPEBAHUHN

PeakTuBBI: OCIIKH, BOJHBIC PACTBOPHI;
cynbhat ammonus, 2 H. pactBop (NH,),SO,

B npo0upky HaIMBaIOT 4 Karum pacTBopa Oelika M HarpeBaloT B INIAMEHU TOPEII-
KM 10 KATIEHWs. belok mpu 3ToM BBIMANaeT B BHIE MYTH WIM XJonbeB. KomudecTBo
CBEpHYBIIETOCS OeJKa IMPY HarpEeBaHUH yBEITUYUBACTCS.

CBepThiBaHHE OEJNKOB — IMPOLIECC HEOOPATUMOTO OCAXKICHUS, TaK KaK OeIKOBBIC
MOJIEKYJIBI TIPH TOM MEHSIOT CBOKO CTPYKTYPY.

OnbiT 6. lIBeTHBIE peakuun HA GeTKH

PeakTuBbl: O€1KH, BOJHBIE PACTBOPHI;
eakuit HaTp, 2 H. pacTBop NaOH;
€KUM HATp, KOHIIEHTpUpoBaHHBINA pacTBOp NaOH;
a30THas KUCIOTa, KoHIeHTpupoBanHass HNOg;
cynbdar menu, 0,2 H. pactBop CuSOy;
YKCYCHOKHCIIBIN cBUHEI, 2 H. pacTBop (CH3COO),Pb.

1. Buypemosas peaxyus. B npoOUpKy MOMEIIAIOT 2 KAl HUCCIETyeMOro pac-
TBOpa Oelka, 1kamo npacTtBopa 1menoyu u 1 kamio cynbdara menu. JKuakocTb okpa-
ITUBACTCS B (PMOJICTOBBIM I[BET, KOTOPHIN 3aMETEH JIa)Ke B OKPAIICHHON BOJTHON BBITSI K-
Ke Msca. buypeToBas peakiys cBs3aHa ¢ HUIMYMEM B OelIKaX TENTHIHBIX TPYITHPOBOK

-0 H,
I

_C-N-
KOTOpbI€ 00YCIIOBIMBAIOT MOSBJICHUE OKPACKU MTPU B3aUMOJEHCTBUH C COJIIMU MEIH.

2. Kcanmonpomeunosas peakyus. B mpoObupky BBOAAT 3 Karuid BOAHOIO PacTBO-
pa Oenka u 1 ka0 a3oTHOM kucnothl. llosBasiercss G6enblit ocanok. I[lpu HarpeBaHuu
PEAKIMOHHOM CMECH PACTBOP M OCAJOK OKPAIIMBAIOTCA B SIPKO-KENITHIM 1BET. CMeCh
OXJIQXIAIOT U 00aBISIOT 1-2 Kamnu enkoro Hatpa. [Ipu 3TOM xenToe okpalnBaHUE
MepeXOoauT B sipKo-opanxkeBoe. KcanTonpoTenHoBast peakius 00yCciIOBII€Ha HATUYUEM B
Oesikax apOMaTHYECKHX aMUHOKHUCIOT. JKenToe OKpallMBaHue MOSBISAETCA KaK pe3yiib-
TaT HUTPOBAHMS ApOMATUYECKUX SIAEP.

3. Hucmonpomeunosasn peaxyus. B mpobupky BBOIST KOMOUYEK O€oi IepcTsi-
HOM MNpsDKHU, 2 Kalld pacTBOPA €IKOT0 HaTpa, KaIlJl0 PacTBOpPa YKCYCHOI'O CBHHLA U
HArpeBaloT COJEPKUMOE MPOOUMPKU B IUIaMeHU Tropenku. [losiBisieTrcs KOpHUUHEBO-
YepHBIM OcalloK Cyibpuaa CBUHLA. DTa peakius Ha COJAEp)KaHUE cepbl B Oelkax, ee
JaroT OeJKu, cofeprKaliue HUCTHH U METHOHHH.
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6. Conep:xaHue oT4yeTA.

6.1 HanmenoBaHue paGOThI

6.2 Llenb paboTHI

6.3 Ilepeuenp oOopymOBaHUs

6.4 IlepedeHpb peakTHBOB U UX (POPMYJIBI

6.5 YpaBHeHus peakuuii, HaOMIOACHHS (OMMCAHUE BHEITHUX XapaKTEPHBIX MPH-
3HAKOB PEAKIMH) , BEIBOJIBI JIJIsl KAXKJIOTO OIBITAa CBEJICHHBIC B TAOIHUILY

6.6 OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

7. KoHTpO/IbHBIE BONIPOCHI

7.1 UYro Ha3zbiBaeTcsa PYHKIIMOHAIBHON IPYIIITON?

7.2 Kaxue BHemIHME IPU3HAKU MPOTEKAHUS PEaKIIUU B3aMMOJICHCTBHS YKCYCHO-
ro anpaeruna ¢ ruapokcugom menu (|l ) npu HarpeBanun?

7.3 Kakue kauecTBEHHBIE pEeaKIIMK Ha albJeruIbl Bol 3HaeTe?

7.4 Tlouemy B mpoOHUpKe C PaCTBOPOM YKCYCHOTO aJIbJIeruia NnosBisieTcs "cepeo-
psHOE 3epKano"?

7.5 TloueMy mpu HarpeBaHWM YKCYCHOTO albJErHAa C THIPOKCUIOM MEIU B
pOOHUpKE MOSABISAETCS CHaYaa KeJThIH, 3aTeM KpacHbI 0CaI0K?

7.6 Ha kakue cBsi3u B MOJIeKyJie Oelika sIBJIsIeTCSl OUypeToBasl peakiysl sIBISETCS
kauecTBeHHOW? Kakoii BeT pactBopa?

7.7 Yem o0ycrnoBieHa KcaHTOIIpoTenHoBast peakuusa? LBer pacTtBopa.

7.8 Kak MOHO /10Ka3aTh B OeJIKaX HAJIMIUE Cephl?

7.9 Kaxue BemectBa 00pa3yroTcs IpHU B3aUMOACHCTBUM YKCYCHOH KHCIIOTBI CO
CIIUpTaMHu?

8. Cniucok Jimreparypsl
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JlabopaTtopHasi pab6oTa Ned
«IlpurorosieHne pacTBOpoB»

1.Ilesab padoOThI: HAYYUTHCS TOTOBUTH PACTBOPHI C OMPEACIEHHOW MaCCOBOM
JI0JIeH BellecTBa
2. Bpemsi BbINOJIHEHHsI pa00ThI: 85 MUH

3.Kparkue Teopernyeckue cCBeJIeHUS

PactBOp - 3TO OHOpOAHAS CHCTEMA, COCTOSALIAsl M3 YACTHULl PACTBOPEHHOTO BE-
I1ECTBA,

PacTBOPUTEIISA U IPOLYKTOB UX B3aUMOACUCTBUS.

HacpllmeHHbIM pacTBOPOM HA3bIBAIOT TAKOM PacTBOpP, B KOTOPOM IPU JaHHOU
TEMIIEPaType BEUIECTBO OOJIBIIIE HE PACTBOPSIETCS.

HeHacpl1ieHHBIM Ha3bIBalOT PacTBOpP, B KOTOPOM IIpUM JAHHOW TEMIIEpaType
HaXOJUTCSI MEHBIIIE PACTBOPSIEMOI0, YEM B HACBILLIEHHOM PacTBOPE.

IlepechllieHHBIM PacTBOPOM HA3bIBAIOT TAKOW PacTBOP, B KOTOPOM IIPU JaHHOM
TEMIIEpPAType HAXOJIUTCS B PACTBOPEHHOM COCTOSIHUM OOJIbILIE BEIIECTBA, YEM B €TO
HACBILIEHHOM PacTBOpE IIPU TEX JKE YCIOBUSAX.

MaccoBas 107151 paCTBOPEHHOIO BEILIECTBA, 3TO OTHOILIEHUE MACCHl PACTBOPEHHO-
ro BelecTBa K 001eil Macce pacTBopa. MaccoByro JOJII0 pacTBOPEHHOTO BEILIECTBA
0003Ha4al0T OykBOi @( omera). BeipaxxatoT B 101X €IMHULBI WK POIYKTA.

m(BellecTBa),
= , TIe
m(pacTBopa)

® — MaccoBasi JI0JIsl PACTBOPEHHOTO BEIIECTBA, BEIPAKEHHASI B JIOJISIX €IUHUIIBI;
M (BelecTBa) — Macca pacTBOPEHHOI'O BEIIECTBA, T;
m (pacTBOpa) — Macca pacTBopa , T.

MaccoByro 10J110 MOXKHO BhIpa3uTh Takxke B (%):

m(BelecTBa)
0% = -100%
m(pacTBopa)

MaccoByro J10J110 paCTBOPEHHOTO BEIIECTBA B MPOIIEHTaX % 4acTO HA3bIBAIOT MPOLICHT-
HOW KOHIIEHTpalen pacTBopa.

m(pactBopa) = m(BemectBa) + m(H,0) (Mauap. pacTBOpUTEIIb)

Ucnionp3yst 06bém pactBopa (V) W MmIOTHOCTH pactBopa (p), MOXKHO BBIUYHCIUTH
M(pactBopa)

m (pactBopa) = V*p-; IlnotHocts Boapi(H,0) = 1r/mm.
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PaccmoTpuM Tpu criocoba H3MEHEHUs] MacCOBOM JT0JIM(KOHIIEHTPAIH PAcTBOPA)
[Ipu moGaBiieHUU pPACTBOPHUTEINS YBEIMYMBACTCS Macca pacTBOpa, a Macca BEUIECTBa
HE U3MEHSETCSI.

PactBOp 1 PactBOp 2

+10r H2O mpHI1HIH

Las

50r pacreopa 60r pacTeopa

B stoMm ciiyyae HeoOXoauMoO CHayajga paccuMTaTh Maccy BellecTBa B pacTtBope 1 mo
dhopmyie:

®% - m(pactBopa)
m(BelecTBa) = 100%

3aTeM pacCcuuTaTh:
m (pacmeopa 2) = m (pacmeopa 1) + m (H,0)

Maccosyio 0onto pacmeopennozo eewyecmsa HaAxo0umM no opmyne:

%(2) = m(BelecTBa) 100%
@7 = (pactsopa 2) °

IIpu ynapuBaHuu pacTBOpa YMEHBIIAETCA Macca pacTBOpPa, a Macca BEIIECTBA HE U3Me-

HAETCS.
PactBop 1

PacTBop 2

—

S

—

401‘ 20
LOI‘ HzSO4

- 10r H:zO epinapuam

.
L

50r pacTBOpA 40r pacTBOpa

For-10r=30r H, 0 =
- 10r H2SO4

&\\\\\\\\\M- -

-
. /
>

i
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B stom crmyyae HeoOXoaMMO CHayaja paccuMTaTh MacCy BellecTBa B 1 pacTBope MO

dhopmyie:
( ) = ®% - m(pacTtBopa)
m(BelllecTBa) = 100%

3aTeM paccuuTaTh:
m (pacmeopa 2) = m (pacmeopa 1) —m (H,0)
PaccunThiBaeM MacCOBYIO JOJIIO BEIIECTBA BO BTOPOM PacTBOPE.

m(BewLlecTBa)
m(pacTBopa )

-100%

0% (2) =

HpI/I I[O6aBJ'ICHI/II/I BCIICCTBA YBCIUWYMBACTCA MacCCa paCTBOpa WM MacCa BCHICCTBA, a

Macca pacTBOPUTENISL HE UBMEHSIETCS.

PacrTBop 2

PacrtBop 1

I

V-

-~

~

Z|

+10r emecTRAa

g e . 0rH0 =

=~ 40rH:0 p (moDaEHIH) Z
A . 10r=2

10r HaSO4 é 50r pacteopa 60r pacTeEOpa H:S0. ,5 4

e el

B srom crmyyae HeoOXoaMMO CHayaja paccuyMTaTh Maccy BellecTBa B 1 pacTBope MO

dhopmyie:
( 1= ®% - m(pactBopa)
m(BemiectBa 1) = 100%

3aTeM paccyuTaTh:
m (pacmeopa 2) = M (pacmeopa 1) + m (sewecmesa?l)

m (sewecmsa 2) = M (sewecmasa 1) + m (sewyecmea dobasnennHoco)

Maccosyro donto pacmeopénnoeo eeujecmsa Haxo0uUM no gopmyie:
m(BelecTBa

(pemectsa) 0,
m(pacTtBopa 2)

w%(2) =
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4. IlepeyeHn 000py10BaAHUS:
4.1 MepHbIY IUJIUH]IP
4.2 XuuMU4eCKHUil CTaKkaH
4.3MepHbie KOJObI

4.4 TTurieTka
4.5 Xumudeckas majoukKa

Pucynok 3 [Munerka

F_-. s —n - et g

Pucynok 4 Xumn4eckasi najgoukKa
S5.11opsAI0K BHINOJHEHUSA JA00PATOPHOI padoThI

OnbiT Nel. [IpuroroBiieHne pacTBoOpa ¢ 3aJaHHOI MacCOBO¥ /10J1eii U3 TBEPAOTO
BelleCcTBA.

Peakxtussl: xnopun Hatpust NaCl.
kapOoHnar Hatpust Na,CO5.

[Mosyuwte 3agaHne y MperoaaBaTess

PacTBOp, KAKOT0 BEMIECTBA M B KAKOM KOJHYECTBE HEOOXOAMMO IIPUTOTOBHUTH
[TpumepHoe 3amanre: Bam HEOOXOIMMO IPUTOTOBUTE:

100r. 5 % pactBopa NaCl

200r. 15% pactBopa Na,CO;
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J111s TOro, YTOOBI MPUTOTOBUTHPACTBOP HEOOXOAUMO CHauasIa MPOU3BECTH PACUETHI.

PaccuuTatite MacCCy BCIICCTBA, KOTOPOI'O BaM H€O6XOI[I/IMO B3ATH IJIA IIPUT'OTOBJICHUSA

pacTBopa:
m (pacTBopa):®
100%

m (ewecmsa) =
Onpenenute maccy m(H,O) HeoOXoauMyro JUIsl IPUTOTOBJICHUS pacTBOpa
m (H,O0)= m(pactBopa)-m(BerecTsa)
Omnpenenute 06bem V(H,0)
V (H,O)=m/ p

[TomHMM, UTO: p(H,O)=1 r/mn

IHociie pacyeToB HEOOX0AUMO IPUTOTOBUTHL PACTBOP, AJIS 3TOr0:

1) bepém HaBecky(BEIIECTBO M3 KOTOPOT0 HEOOXOIUMO IPUTOTOBUTH PAaCTBOP) U
BBICHINIAEM B XMMUYECKHUM CTaKaH.

2) OT™MepbTe MEPHBIM IWJIMHIPOM paccuuTaHHblid 00beM H,O u BhUIClHTE B XU-
MHYECKHM CTaKaH C BEIIECTBOM.

3) IlepeMemaiiTe CTEKISTHHONW MAJIOYKON CMECh J0 MOJHOTO PAaCTBOPEHUS BEIlle-
cTBa. PacTBOp rotos.

4) OnpenenuTte cpeay pacTBopa.

OnbiT Ne2 Paz6aBiieHue pacTtBopa.

Bbl mpuUroTOBWIM PacTBOP ONpeAeseHHOW KoHmeHTpanuu. Hanpumep, 100 rp.
20% pacTtBOpa noBapeHHO# conu. K aToMy pactBopy no6aBbTe SOMII. BOJBI U paccuu-
TalTe, KaKOW KOHIICHTPAILIUU TTOTYIUTCS pacTBOp(2)

[Ipu noGaBiieHUU BOJBI YBEIMYMBAETCS Macca pacTBOpa, a Macca BEIIECTBA HE
WU3MEHSETCS.
PaccuuntsiBaeM mMaccy pactBopa (2)

m (pactBopa 2) = m(pactBopa 1) + m(H,O) (nodaBacHHas)

MaccoByro J0JI0 PaCTBOPEHHOTO BEIIECTBA HAXOAUM T10 (hOpMyJIe:

m(sewecmesa 1)
w% (pacmeopa 2) = m(pacmeopa 2) -100%
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6. Conep:xanue oT4éTa

6.1 HaumeHnoBanue u 11e51b pabOTHI.

6.2Ilepeuenb 000OpyOBaAHUSI.

6.3IlepeueHb peakTUBOB U (POPMYJIBI.

6.4 PacdeTsl Macchl BEIIECTBA, MACChl paCTBOPHUTENS U 00beM pacTBopa (st ombital)
Maccy pacTBOpa U MacCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA (IS OMBITA 2).

6.5 OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI

7. KOHTPOJILHBIE BOIIPOCHI
7.1. Uto Ha3bpIBaeTCs pacTBOpamMu?

7.2 Uto Takoe MaccoBas H0JII paCTBOPCHHOI'O BGHIGCTB&?

7.3 Tlo xako#t popMmysie MOKHO pacCUUTaTh MAaCCOBYIO JIOJIO BeIlIecTBa?
7.4 Kak U3MeHHUTCS Macca pacTBOPUTEIIS U Macca BEIIeCTBa, pU pa30aBiIeHUU U yma-

pUBaHUU pacTBOpa.

7.5

Bapmnant 1.2) Ha naunom ydactke cembsi coOpasia Xopoiuid yposkait opomeit. Jlis 3a-
TFOTOBKH Ha 3UMY, Mama peIInjia 3aCOJIUTh Orypibl. JlJIs 3TOTO OHA MONMPOCHIIA TIPUTO-
TOBHUTH PAacTBOP ISl 3aCOJKH OrypuoB. PaccunTaiiTe Maccy COJIM U BOJbI KOTOPBIE MO-
Tpedytorest s mpuroTosienust 1000 rpamMmoB 7% pacTBOpa MOBapEeHHOM COJH.

6) K 50r 10% pactBopa caxapa qommiau 10r Boasl. KakoBa MaccoBas 10715 caxapa B 1O-
Jy4EHHOM PacTBOpE.

Bapuant 2. a) Ha nayHom y4dacTke cembs coOpasna Xxopouui ypoxkait Manunbl. [[71s 3a-
TOTOBKH Ha 3UMYy, Mama pEIIWjia CBapUTh BapeHbe. JlJIsl 3TOro oHa MOnpocuiIa Mpuro-
TOBHUTH CUPOII JIJI MaJJMHOBOTO BapeHbs. PaccunTaliTe Maccy caxapa U BOAbl KOTOPBIE
noTpeOyrotcst ans npuroroBieHus: 2000 rpammon 20% cupomna.

6) KakoBa MaccoBas 110yisi COJM B pacTBOpe, MoJiydeHHOM mipu yrnapuBanuu 150r 10%
pactBopa o 130r.
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2 JJIeKTpPOHHbIE U31aHusl (3JIEKTPOHHbIE pecypchl)

1. Tynukun, E. . Xumusa. B 2 4. Yacte 1. OOmias u HeopraHudeckass XuMus :
yueOnuk mis CIIO / E. U. Tynukun. — 2-e¢ usf., ucnp. u gom. — Mocksa :FOpaiit,
2019. — 385 c¢. - ISBN 978-5-534-02748-8— // OBC IOpaiitr [caiiT]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (Ocnosnoe snexkmponnoe uzoanue — OOU 1.)

2. Xumust: yueonuk s CI1O / 1O. A. JleGenes, I'. H. ®anees, A. M. I'ony0Oes, B.
H. [lanosan; mox oOme penakmuedt I'. H. daneeBa. — 2-e uza., nepepad. u gom. —
Mocksa : MznatenberBo HOpaiit, 2019. — 431 ¢. — ISBN 978-5-534-02453-1. — //

47



https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-513730
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-513730

OBC HOpaiir [caiiT]. — URL: URL.: https://urait.ru/bcode/511030

3.www. hemi. wallst. ru (OGpa3oBaTeNbHBIN CAaUT AJIsI MIKOJIHHUKOB « XUMHUSD»).

4. www. chem. msu. su (QnekTpoHHasi OMOIUOTEKA IO XUMUU).

5. www. chemistry-chemists. com (351eKTpOHHBIH KypHaTI «XHUMHUKH H XUMHS).

3. JlonoJHUTEeIbHbIE HCTOYHHKH

1. Tabpuensu O. C., OctpoymoB U. I'., Cnagkos C. A., Jopodeera H.M. Ilpak-
TuKyM: yue0. [Tocobue s cTyn. yapexaenuit cpen.npod. odpasoBanus. — M., 2017.

2 Tabpuensa O.C. Xumusa. 10 kmacc. YrayOneHHBIM ypOoBEHb: Y4eOHHK. — M:
Hpoda, 2021.1Tucate mKogbHbIE YU€OHUKHA B OCHOBHOM?

3. I'abpuensu O.C. Xumus. 11 kmacc. YriyOneHHbIH ypoBeHb: Y4eOHUK. — M:
Hpoda, 2021.

4. Epoxun 0. M., KoBasiea U. b. Xumust myist mpodeccuii U cnieruaibHOCTEH
TEXHHMYECKOTO M  €CTECTBEHHOHAyYHOTO  Mpodmiis.  DJIEKTPOHHBIA  y4yeOHO-
METONYECKUI KOMILIEKC. — M., 2016

48


https://urait.ru/bcode/511030

49



