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BBenenue

JlaGopaTopHble W TpakTH4YeCKue 3aHATUA 1o ydeOHou mucuurmHe OO/[.07
XUMHSI COCTABIIAIOT BAXKHYIO YaCTh TEOPETUUECKON U POo(eCcCHOHATBLHON MPAKTUYECKOM
NOATOTOBKM M HAIpPaBICHbl HA TMOJITBEPKICHUE TEOPETUUECKUX TOJIOKEHUN U
(dhopMHUpOBaHUE MPAKTUYECKUX YMEHUHN U MPAKTUYECKOTO OIbITA:

— pa3BUTb YMEHHs COCTAaBIATH (POPMYJIbI HEOPTAHMUECKUX M OPraHUYECKUX Be-
IIIECTB, YPAaBHECHUS XUMUYCCKUX PEAKINi, OOBSICHITh UX CMBICI, HHTEPIIPETUPOBATH pe-
3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB, PEIIATh XMMUYECKUE 3a]1aUH;

— copMUpOBATh HABBIKH TMPOBEIACHUS MPOCTCUINX XMUMHYECKUX SKCIICPUMEH-
TaJbHBIX UCCJEJA0BAHUM ¢ COOJIIO/IEHHEM TpaBUil 0€30MacHOr0 OOpalleHus ¢ BEleCTBa-
MU U 1a00paTOPHBIM 000PYI0BAHUEM;

— copMUpOBaTh MOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMUMHYECKUX MPO-
LIECCOB U SIBJICHUM B OKPYXAIOLIEN Cpelie, NETOCTHOW HayYHOM KapTUHBI MUpPA, B3aNMO-
CBSA3U M B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK.

JlaGopaTopHbIE U IPAKTUYECKUE 3aHATUSL OTHOCSITCS K OCHOBHBIM BUJaM y4eOHBIX
3aHATUH.

BrlinonHenue crygeHTaMu J1a00paTOpHbIX U MPAKTUYECKUX pabOT HAMPABIIEHO:

— Ha 00001IeHne, cHUCcTeMaTU3aluio, YIiIyOJIeHHe, 3aKpeIUIeHHE IOJIyYE€HHBIX
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM JIACIUILINH;

— (QopMUpOBaHUE YMEHHI NMPUMEHSTH IMOJTYyYEHHbIC 3HAHUS HA TTPAKTHUKE;

— peanu3alyio eIMHCTBA UHTEIIEKTYalbHOU U MPAKTUYECKON eI TENbHOCTH;

— pa3BUTHE WMHTEJUICKTyaJIbHBIX YMEHHUH (QHAJIUTHYECKUX, MPOCKTUPOBOYHBIX,
KOHCTPYKTOPCKHX U JIp.) y OyIyIIUX CIIEHUAIUCTOB;

— BBIPA0OTKY MpU pEHICHUU TMOCTABICHHBIX 3a/lad TaKuX MNPOPECCHOHAIBHO
3HAYMMBIX Ka4E€CTB, KaK CaMOCTOATEIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAS
WHUIIMATUBA.

Benymieldi  nuIakTUYecKOM — [ENbl0  JTAOOPATOPHBIX — 3aHITHUH  ABJISETCSA
AKCIIEPUMEHTAJIbHOE TOATBEPXKICHUE U TPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX
MOJIOKEHUH (3aKOHOB, 3aBUCUMOCTEM ).

Conepxxanuem JabopaTopHeIX ~ paboT 1O JTUCLUTIUHE SIBJISIIOTCS
AKCIIEpUMEHTaJbHAs ~ TpoBepka  (QOpMyJl,  YCTAaHOBJIEHME W  TNOATBEPKICHUE
3aKOHOMEPHOCTE, O3HAKOMJIEHHME C METOAMKAMU IPOBEACHUS SKCIEPUMEHTOB,
YCTAHOBJICHHE CBOMCTB BEILECTB, UX KAUECTBEHHBIX U KOJUYECTBEHHBIX XapaKTEPUCTUK,
HaOIOZICHUE PAa3BUTHA SIBICHHM, MPOIECCOB W Jp. B Xome BHIMONHEHUS 3agaHUNl 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
BBIBO/IbI M 0000IIIEHUS, CAMOCTOSITENIbHO BECTU UCCIIEA0BaHKE, 0(OPMIIATh PE3yIbTaThl).

JlabGopaTopHble 3aHSATHS MPOBOASTCS B CIELHUATBHO OOOPYIOBAHHBIX YUEOHBIX
nabopatopusax. [IpoJoIKUTETLHOCTh 3aHATHS- HE MEHee 2-X aKaJeMHYEeCKUX YacoB.
HeoOxoauMbIMH  CTPYKTYpPHBIMU 3JIEMEHTAMH  3aHSATHSA, MOMUMO CaMOCTOSTEIbHOM
NEATEIBHOCTH CTYAEHTOB, SIBISIIOTCA HMHCTPYKTaX, MPOBOJIMMBIA MPENOJABATEIIEM, a
TaK)Ke Opranuzanusi 00CyXI€HHsI UTOTOB BBIMOJHEHUSI PAOOTHI.

Bce crymentbl, cBsizaHHble C paOoTOM B J1abopaTopuu, OOs3aHBI MPOUTH
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MHCTPYKTaX MO O€30M1aCHOMY BBINIOJIHEHUIO pabOT, O YEM pPACHUCBIBAIOTCS B JKypHAJIe
MHCTPYKTaXXa [0 TEXHUKE O€30M1aCHOCTH.

BhimonHeHno J1a00opaTOpHBIX M MPaKTUYECKUX PadOT MPEALIECTBYET IpPOBEpKa
3HAaHUU CTYJEHTOB, UX TEOPETUUYECKON TOTOBHOCTH K BBINOJIHEHUIO 3a/1aHUS.

JlaGopaTtopHble M  INpakTU4YECKHME pabOThl  CTYAEHTHl  BBIIOJHAIOT  IOJ
pyKoBOACTBOM mpenojaBatens. [Ipm mnpoBeaeHuu gabOpPaTOpPHBIX U MPAKTUYECKUX
3aHATHI y4ueOHasl rpyIiia MOKET ACIUTHCS Ha MOJArPYIIIbl YUCIEHHOCThIO HE MEHee 8
yesoBek. O0beM 3a1aHuil U1l 1aDOpaTOPHBIX M MPAKTHYECKUX 3AHITHI CIUIAHUPOBAH C
pacyeToM, 4TOOBI 3a OTBEJACHHOE BpPEMs OHU MOIJM OBITh BBINOJHEHBI KaYECTBEHHO
OOJIBIIMHCTBOM CTY/ICHTOB.

®opmbl opraHu3ali padoThl 00YJAIOMIMXCS Ha JIA0OPATOPHBIX paboTax W IMpak-
TUYECKHX 3aHATHIX: (PpOHTaNbHAS, TPYIIIOBAsl U MHIMBHUIyalbHAs.

[Ipu ¢ppoHTanbHON (popMe OpraHU3alLMK 3aHITHI BCE CTYIEHTHI BBIOJIHSAIOT OA-
HOBPEMEHHO OJIHY U Ty ke padoty. Ilpu rpynmnoBoil ¢opMe opranu3aniu 3aHIATUN OJHA
U Ta ke paboTa BbINOJHSETCS Opuranamu mno 2 - 5 yenoBek. Ilpu MHAMBHIYaBbHOM
(dbopMe opraHu3aly 3aHATHH KaKblid CTYJIEHT BBINOJIHAET HHAUBUAYAIbHOE 3aJaHHE.

OTuer no NpakTUYECKON U J1abopaTOpHOU paboTe MPEACTABIAETCS B PYKOIMCHOM
WIM TI€YaTHOM BHUJAE B (opmaTe, IPeIyCMOTPEHHOM MIA0JOHOM OTYETa MO MpaKThye-
CKOI1, JabopaTopHOi paboTe. 3aumTa OTYeTa NPOXOAUT B (hopMe OKIaga 00ydaroIero-
Csl IO BBIIIOJIHEHHOW paboTe U OTBETOB HA BOMPOCHI MTPEMNOIaBATEIIS.

OueHKH 3a BBINOJIHEHHWE Ja0OPAaTOPHBIX PadO0T M MPAKTUYECKUX 3aHATUNA MOTYT
BBICTABJISAITHCA 110 MATUOANIBHON cucTEME WM B (POpME 3a4eTa U YUUThIBAThCS KaK MOKa-
3aTesid TEKYIIEeH yCIeBaeMOCTH CTY/IEHTOB.

Kpurepuu oueHku J1adopaTopHbIX padoT.

Ouenka «5» cTaBUTCA, €CIIM yYAUIUICS BBIMOJIHSAET padOTy B MOJTHOM OOBEME C
coOJ0/IeHneM HEe0OX0IUMON MOCIEA0BATEIbHOCTU MPOBEAEHUS OINBITOB U U3MEPEHUN;
CaMOCTOSITENIFHO M PALIMOHAIBHO MOHTHPYET HE00X0AUMOe 000pyAOBaHUE; BCE OIBITHI
IPOBOAMT B YCJIOBUSAX U PEKUMaX, 00€CIIEUMBAIOLINX MMOJIYYEHHUE MPABUIIbHBIX PE3YyJib-
TaTOB W BBIBOJIOB; COOIOZAET TpeOoBaHUs MpaBuil 0€30MacHOCTU TPYJa; B OTYETE Mpa-
BUJIbHO U aKKypaTHO BBIMOJIHSET BCE 3alMCH, TaOJIMIbI, PUCYHKH, YEPTEXH, TpaduKku,
BBIYMCIICHHS; IPABWJIBHO BBINIOJIHAET aHAJIU3 MOIPEIIHOCTEM.

OuneHka «4» CTaBUTCS, €CJIM BBINOJHEHbI TPEOOBaHUS K OLIEHKE «5» , HO ObLIO
JOMYILIEHO JIBa - TPU HEJ0ueTa, He 00Jiee 0OTHOM HerpyOoil OITMOKHU U OJTHOTO HEeJI0YETa.

Ouenka «3» craBUTCA, eciu paboTa BBINOJHEHA HE IMOJHOCTHIO, HO 00b-
€M BBINIOJIHEHHOM YacTU TaKOB, IO3BOJISIET MOJYYWTh NpaBUIIbHBIE PE3ylbTaThl U
BBIBOJIbL: €CJTU B XOJI€ IIPOBE/ICHUS ONBITA U U3MEPEHUI ObUIH JOMYLIEHbBI OIIMOKY.

Ouenka «2» cTaBUTCS, €CAUW paboTa BBHINOJIHEHA HE TMOJHOCTBIO U 00b-
€M BBINOJIHEHHOM YacTh paOOThl HE MO3BOJSET ClIeNaTh MPABUIBHBIX BBIBOJIOB: €CIIH
OMBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOJIIOICHHUS
IPOU3BOAMINCH HEMPABUIIBHO.



IMNPAKTUYECKAS PABOTA Nel
«Pac4yeTsl M0 XMMU4YeCKUM (popMyJIaM ¥ yPABHEHUSIM

1.leab padoThl: MPOU3BOJIUTH PACUYETHI 0 XUMUYECKUM (POpMyJiaM U ypaBHe-
HUSIM PEaKIIUHU.

2. Bpemsi BbInOJIHeHUsI padoThI: 85 MUH

2. KpaTkue TeopeTu4ecKue CBeIeHHUS

MoJiekyoil Ha3bIBa€TCsl MeJbYaiillias yacTULA BEUIECTBA, 00Iajaronias onpesae-
JIEHHOW MacCO U BCEMH XUMHUYECKUMH CBOMCTBAMH DTOTO BEIICCTBA.

B XxuMu4eckux peakiusx MOJICKYJIbI JEISATCA Ha COCTABIISIONINE UX ATOMBI.

Menpuaiiliiie XUMUYECKA HEJETUMBIE YACTHUILIbI, U3 KOTOPBIX COCTOSIT MOJICKYJIbI,
Ha3bIBAIOTCSI AaTOMAMH.

Maccsl aTOMOB U MOJIEKYJI OYE€Hb MaJIbl.

[TosTOoMy 1151 OTIpeieliCeHUsI MacChl aTOMOB TOJIB3YIOTCSI OTHOCUTEIIBHBIMU Mac-
camu. 3a eIMHUIlY aTOMHOM Macchl B XUMUU U Pusuke ¢ 1961r. npunsra amomuasn eou-
nuya maccel (a.€.M.), KoTopas pasHa 1/12 maccel aroma uzorona yriepoga >C u 06o-
3HaYaeTcsa m,. OTHOIIIEHHE MacChl MOJIEKYJIbI K 1/12 Macchl aToma yriepojia Ha3bIBaeT-
CSL OMHOCUMENbHOU MOAEKYIAPHOU Maccou gewjecmea Mr.

OTHocuTeIbHas MOJICRYJIIpHasd MacCa BemecrBa paBHa CyMME OTHOCH-
TCJIBHBIX aTOMHBIX MacCC BCEX aTOMOB, U3 KOTOPLIX COCTOUT MOJICKYJIa BEIIECCTBA,
YMHOKEHHAasA HA YUCJI0 aTOMOB KaK/1010 3JIEMEHTA.

Hanpumep:

Mr (H2SO4) = 2Ar(H) + Ar(S) + 4Ar(O)=2-1+32 +4-16 =98

MOH@K}’HBI I'a30B COCTOIAT U3 ABYX OAHNHAKOBBIX aTOMOB, HOBTOMy
Mr(H,) = 2Ar(H) = 2 x1=2 Mr(0,) = 2Ar(0) = 2 x16=32
Mr(CL,) = 2Ar(Cl) = 2 x 35,5=71 Mr(N,) = 2Ar(N) = 2 x14=28

I[J'IH MMPAaKTHUYCCKOTO PCHICHUA BOIIPOCOB O KOJIMYCCTBCHHOM YYAdCTHU BCUICCTB B
XUMHUUYCCKUX PCAKIUAX UCIIOJBb3YIOT MOJIAPHYIO MACCY 6euiecmea M.

MOJIﬂpHaH Macca M BemiecTBa — 3TO OTHOILIIEHHE MACChI K KOJIU1€CTBY Be-

m

mecrea: M = o rJle m — Macca B rpaMMax;

V — KOJIMYECTBO BCUICCTBA B MOJIAX.

D10 0a3zoBas Qopmylia, IO KOTOPOM MOXKHO MPOU3BOAMUTH Pacu€r mMacchl (m) H
KOJINYECTBA BEILIECTBA BHIPAXKEHHOTO B MOJISIX (V).

YucnoBoe 3HaUY€HUE MOJISIPHOM Macchl BemiectBa M paBHO OTHOCHUTEIBHOU MO-
JEKYJISIpHOH Macce Mr, eciu BEHEeCTBO COCTOMT M3 MOJIEKYJ, WM OTHOCUTEIbHOU
aTOMHOM Macce Ar, €CJIH BEIISCTBO COCTOUT U3 aTOMOB.



Hampumep:

- Hatpuii Na (atom) Ar =23; M = 23 r/Momnb;
- Kucnopon O; (MonekysipHbIiA) Mr = 2x16; M = 32 r/moub;
- Xnopun Hatpus NaCl (monekyna) Mr =23 +35,5; M = 58,5 r/moub;

- Cepnas kucnora HySO4 (Monekyna) Mr =2 x14+32+4 x16; M = 98 r/moub.

Jl51s pacué€ToB 0OHEMOB T'a30B UCIIONIB3YETCS 3aKOH ABOTapO U CIESACTBHS U3
Hero. 3aKoH ABorazipo GopMyIUpyeTCs CICTYIONTIM 00pa3oM:

B PaBHBbIX 00bEMAxX ra3oB NP OJHHUX H TeX K€ YCJOBHUSX COAEPKUTCH OIH-
HAKOBOE YMCJI0 MOJIEKY.I.

Jlns onpenenienns 00bEMa ra3000pa3HbIX BEIIECTB UCIOIb3YIOT MOJISIPHBINA 00b-
éM Vm.

MoJsipHbIii 00b€M — 3TO OTHOILIEHHE €r0 00bEéMA K KOJIM4Y€eCTBY, BelllecTBA:

Vy = , = V=V v rae V — o0bEM B JIUTpax;

V — KOJIMYCCTBO BCIICCTBA B MOJIAX

Mouisipabiii 00b€M JIFOOOT0 ra3a npu H.y. paBeH 22,41
VM (razoB)™— 22,4 J/MOJIb.

Bcsikoe uncToe BelecTBO HE3aBUCUMO OT Coco0a €ro MmoJiydeHus BCEeTa UMEeT
MMOCTOSIHHBINA COCTaB.

3Has ¢opMysly BEIIECTBA, aTOMHBIE MAaCChl AJIEMEHTOB, MOKHO MPOBOJUTH Pa3-
JUYHBIC BEIYUCIICHUS 110 XUMUICCKUM (HOPMYJIaM.

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

MaccoBasi 10151 JIeMEeHTAa B JAHHOM BellecTBe (O — OoMera) 3T0 OTHOIIIEHUE
OTHOCHUTEJIbHOM aTOMHOM MAacCChI 3JIEeMEHTA, YMHOKEHHOM HA YHCJI0 €ro aTOMOB B
MOJIEKYJIe, K OTHOCUTEJIbHON MOJIEKYJIAPHOM Macce BellecTsa:

Ar . )n
o) = (o) -100% , A€ N — YHUCJIO aTOMOB DJICMEHTA

Mr (BeIHeCTBa )

XuMHYeCKoe YPpaBHEHHE — DTO BBIPAKCHHE XMMHYECKOW PEaKIMH, B KOTOPOM
3anucaHbl POPMYIIBI UCXOIHBIX BEIIECTB U MPOJAYKTOB PEAKINH, a TakkKe KOdPPUIINCH-
ThI, IOKA3bIBAIOIIME YHCIIO MOJICKYJT Ka)KJIOTO BEIICCTRA.

IIpumep pacueToB M0 YPABHEHUIO

3anaua. Kakas macca conu oOpasyercs npu B3aumoieicteun 108 T anmroMuHUs ¢
M30BITKOM COJITHOM KUCTIOTHI?



Jlano Pemienue

m(Al) — 180 1. | 1. CocTaBuM ypaBHEHHE PEAKIINU

Haiitn m-108 r X(r) =2
m(AICL) =2 | 2Al1 + 6HCI—2AICI; + 3H,
v=2MOJIB v=2MOJ'IB
M = 27 r/moinb M = 133,5 r/moib
m=27-2=54r m=2-133,5=267r

M (AICl3) =27 - 1 +3 - 35,5 =133,5 r/monb

M(AI) =27 r/monb

CocrasisieM Mponopuuio

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

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

L _108r-267r
54r

=534r

OtBetr: m(AICl;) =534

1. ITopsiioOK BHINOJIHEHUSI MPAKTHYECKOH PadoThI
1.1 O3HaKOMUTHCS C KPATKUMU TEOPETUYECKUMU CBEICHUSIMU
3.2BeimonHuTE 3a7jaHKEe corytacHO BapuaHTy (cM. [Ipunoxkenue)
BapuanT Ha3zHavaeT npemnoiaBaTeb.
1.2 OTBeTuTh HA KOHTPOJIBHBIE BOIPOCHI.

4. Conep:xxanue oTyera
4.1 HaumeHoBaHuE U LETb paOOTHI.
4.2 bazoBbie POpMYJIbI, pacueThl U Pe3yJIbTaThl IJIs KaXKA0TO 3aaHuUsl.
Jlns kaxx10M 3a/1aua JOJKHO ObITh ykazaHo: JlaHo, Pemenue, OTBeT.
4.3.0TBeThI HA KOHTPOJIbHBIE BOMPOCHI

5. KoHTpo/IbHBIE BONIPOCHI

5.1 Yro Takoe aToMHas1, MOJIEKYJIsIpHas Macca?

5.2 Yto Takoe MoJIIpHasi Macca BelecTBa’?

5.3 Uto Takoe MOJSIPHBIA 00bEM U B KAKUX CAMHUIIAX BHIpAKACTCs?
5.4 Yto BeIpaxaeT xumuueckas popmyna?

5.5 Kak onpeaennuTs MacCOBYIO JOJIIO AJIEMEHTA B COEUHEHUN?

8. Cnucok sureparypsbl

1. ITeuaTHbIEe M3AAHUA

1. Pymzutuc, I'. E. Xumus. ba3zoBeiil ypoBeHb : yueOHUK 711 00pa3oBaTeib-
HBIX OpraHU3alMi, pealu3yIoIKX 00pa30BaTebHbIE MPOrPaMMbI CPEJIHETO Mpodeccu-
oHanpHOTO 0OpazoBanus / I'. E. Pymsurtuc, ®@. I'. ®enpaman. — Mocksa : [Ipocserie-
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uue, 2024. — 336 c. :un. — (Yuebnuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
anekTponnbii. - URL: https://znanium.ru/catalog/product/2157236 (OcHnosnoe neuam-
Hoe uzdanue — OI1IU 1.)

2. DJIeKTPOHHbIE U3aHNs (3JIEKTPOHHBbIE PeCYpPChI)

I. Pymsutuc, I'. E. Xumus. ba3oBeiii ypoBeHb : yUEOHUK JJi1 00pa30BaTeIib-
HBIX OpraHU3alNi, pealu3yIoIX 00pa3oBaTelbHbIE MPOrPaMMbI CPEITHErO MPOodeccu-
oHanpHOTO OoOpazoBanus / I'. E. Pymsurtuc, ®@. I'. ®enpaman. — Mocksa : [Ipocsere-
Hue, 2024. — 336 c. ;1. — (Yueonuk CIIO). — ISBN 978-5-09-111351-8. - Tekcr :
anektponnbiii. - URL: https://znanium.ru/catalog/product/2157236 (OcnogHoe snex-
mponHoe uszdanue — OIHU 1.)

2. Andunorenosa 1. B. Xumus : yueOHUK U MPAKTUKYM JIJISI CPETHETO TPO-
(dheccuonanpHOro oopazoanms / 1. B. Audunorenona, A. B. badkos, B. A. [lonkoB. —
2-e u3Md., uchp. u jaon. — Mocksa : M3natensctBo HOpaiit, 2023. — 291 ¢. — (Ilpo-
beccuonanpHoe oOpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 2JIEKTPOHHBIM
/I ObpazoBarensHas miaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513807

3. Hukonbckuii, A. b. Xumus : yueOHUK M TPAKTUKYM JJIsI CPEIHETO Tpo-
(beccuonanpHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3l., nepe-
pab6. u mon. — Mocksa : U3znarensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccruonans-
Hoe oOpasoBanue). — ISBN 978-5-534-01209-5. — Tekct : anexTponnsiit // O6pazo-
BarenpHasa 1iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe 271ekmpoHHoe usdanue — OOU 2.)

4. Xumusi : y4eOHMK JJIsi cpefHero mnpodecCHOoHAIbHOTO oOpa3oBaHus /
10. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBai ; nmoa oOiei pegakiiu-
eit I'. H. ®aneeBa. — 2-e u3z., nepepad. u nomn. — Mocksa : U3znarensctBo HOpaiiT,
2023. — 431 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-9916-7723-3.

— Texcr : snextponHbiit // OOpaszoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocnosrnoe snexkmponnoe uzoanue — OIHU 3.)
S. Tynukun, E. Y. Xumus. B 2 4. Yacts 1. O01mas u Heopranudeckasi XMMHSI:

yueOnuk s CIIO / E. U. Tynukun. — 2-e usf., ucnp. u gomn. — Mocksa :FOpaiir,
2019. — 385 c. - ISBN 978-5-534-02748-8— // ObC IOpaiit [caiiT]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (Ocnosnoe snexmponnoe uzoanue — OOH 4.) \

6. http://www.xumuk.ru CaliT 0 XUMHUU: KJIACCUYECKUE YUYEOHUKH, CIIPABOY-
HUKH, SHITUKIIOTICINH, TIONCK OPTaHMYECKUX U HEOPTaHWMUECKHUX PEAKIIUH, COCTaBICHUE
YPaBHEHUN peakLuil.

3. JIonmoJIHUTEIbHbIE HCTOYHUKHU

1. banaes, ®@. 3. Xumus metamio : yueoHoe nocodue / ®@. 3. bagaes. -
Mocksa ; Bonorna : Undpa-Unxenepus, 2024. - 128 c. - ISBN 978-5-9729-1857-7. -
Texcr : anextponnsit. - URL: https://znanium.ru/catalog/product/2171835

2. Xumus. 10-i knmace. Yrmyonéunsii yposens / B. B. Epemun, H. E.
Kys3bmenko, B. U. Tepenun, A. A. JIpo3nos, B. B. JIyuun ; nox pen. B. B. Jlynuna. —
10-e u3x., crep - Mocksa : IIpocsemienue, 2023. - 448 c. - ISBN 978-5-09-107226-6. -
TexcT : anextponusiid. - URL: https://znanium.ru/catalog/product/2089923

3. [Ma6puensn, O. C. Xumus. 10-i kmacc. ba3oBwiii ypoBeHb : yueOHHK /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-e u3n., crep. — Mocksa :
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https://znanium.ru/catalog/product/2157236
https://znanium.ru/catalog/product/2157236
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
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
http://www.xumuk.ru/
https://znanium.ru/catalog/product/2171835
https://znanium.ru/catalog/product/2089923

[Ipocsemenue, 2024. — 128 c. : mit. - ISBN 978-5-09-112176-6. - Tekcr : 3n€KTpOH-
Helif. - URL: https://znanium.ru/catalog/product/2157258

4. ["a6puensn, O. C. Xumus. 11-it knacc. ba3oBbiil ypoBeHb : y4eOHUK /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-e u3n., crep. — Mocksa :
IIpocsemienne, 2024. — 127, [1] c. : min. — ISBN 978-5-09-112177-3. - Tekcrt : anek-
TpoHHbId. - URL: https://znanium.ru/catalog/product/2157262

5. Epemun, B. B. Xumus : 11-i1 knace (yriyOn€HHBIN YpOBEHB) : YICOHUK
/ B. B. Epemun, H. E. Ky3smenko, A. A. [Ipo3nos, B. B. JIlynun ; mox pen. B. B. JIynu-
Ha. — 10-e u3x., crep. — Mocksa : [IpocBemienne, 2023. — 480 c. - ISBN 978-5-09-
107469-7. - Tekct : anexkrpoHHbIid. - URL: https://znanium.ru/catalog/product/2089926

6. Xummust. 11 xmacc (6a30BbIi ypoBeHb) : yueOHuk / B. B. Epemun, H. E.
Ky3pMmenko, A. A. JIpo3nos, B. B. JIyaun ; nox. pea. B. B. Jlynuna. - 9-e uzn., crep. -
Mocksa : UznarensctBo "IIpocsemenne", 2022. - 226 c. - ISBN 978-5-09-101653-6. -
Tekct : anekTponssiid. - URL: https://znanium.ru/catalog/product/2090091

7. Pymsutuc, I'. E. Xumus. 11 knacc. ba3oBsiii ypoBens : yueOHuk / I'. E.
Pymsutuc, @. I'. ®enpaman. - 10-e uzg., crep. - Mocksa : [Ipocsemenue, 2023. - 224 c.
- ISBN  978-5-09-108904-2. - Tekcr 3JICKTPOHHBIMN. - URL:

https://znanium.ru/catalog/product/2126369


https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2089926
https://znanium.ru/catalog/product/2090091

[Ipunoxenue
3aaHus IS PELICHHUS

Bapuant Nel

CxonbKo MOJIEH COCTaBIsIeT HATPUK Maccolt 69 T.

Kaxkoe konmuuectBo BemecTBa cogepxkutcst B 296r Mg(NOs),

Omnpenenute maccy 4 mosb Ba(OH),

CKOJIBKO T COCTaBIIIET 3 MOJIb MOJIEKYJIIPHOTO a30Ta.

Kaxkoit 06bem 3annmaet (.2 MoJIb J11000T0 raza npu H.y.

Boruucnure 00beM 3aHUMaeMbIi IPU HOPMANTbHBIX YCIoBUsAX 138 r NO;
Brruncnure maccy, KOTopyto 3aHUMaeT 22,4 11 BOgopoaa

Brraucnure maccoByro goimo kuciopoaa B (%) B Bemectse H,CO;

9. Brrunciute MmaccoByto 10110 azota B HuTpate 6apust Ba(NO3),

10. Kakoii 00bem raza gpocduna PH; moxxHo nomyuuts u3 9,1t dochuna kanpuus
Ca3P, ¢ Bonoii. Peaknusa uner mo cxeme: CasP, + H O — PH; + Ca(OH),
11. Kakast macca conu obpasyercst u3 156 T ruipokcua atOMUHUS TIPU JIEHCTBUN Ha
HETO COJITHOW KUCIIOTBHI.

© N oL AW N

Bapuant Ne2

1. Ckonbko MoJel coctaBiisieT 0op maccoi 22 r
. Kakoe konnuecTBo BemectBa coaepxurcs B 410r Zn(OH),
. Onpenenute maccy 3monb Ca(NOs),
. Cxonbko 1 coctaniser 0,2 MOJIb MOJIEKYJISIPHOTO KUCIOpOAa

Kaxkoit 06bem 3aHrMaeT 3 MoJib JJI000T0 Ta3a Mpu H.y.

2
3
4
5
6. Bpruucaure o0bem 3anuMaemblii pu H.y. 128 © SO,
7. Kakyro maccy 3anumaert 44,8 11 kuciopoaa

7. Bwrauciure maccoByto 100 kuciopona B (%)B Bemiectse H3POy

8. Bpruncnure MaccoByro A0J110 cephl B (%) B cynbdare amomMunust Al,(SO4);
9

. Kakast macca niuaka Heo6xoauma st moydenus 11,2 11 Bojiopojia, KOTophlii oOpa-
3yeTCs MPU B3aUMOJICVCTBUM LIMHKA C COJITHOM KUCIOTOM.

Peaxmus uner no cxeme; Zn + HCl — ZnCl,

10. Kakast macca comm obpasyercs u3 20,4 r Al,Os; ipu 1eCTBUM CONISTHON KUCTIOTHI.
Peaxmus uaer mo cxeme: AlLOs; + HCI —» AICl; + H,O
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JlabopaTopHnast padora Nel
«THnbl XUMHYECKHUX PEaKIUH »

1.Ileqb padOThI: OJYYUTh PAKTUYECKUE HABBIKU ONPEACIICHUS TUIIOB U IIPU-
3HAKOB XMMHUYECKUX PEAKIUH.
2. Bpems BbInoJIHeHUs1 padoThI: 85 MUH

3.KpaTkue TeopeTruuyecKkmue cBeJeHU

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

XUMHYECKUE PEAKIIUU BBISBISIOT U XapaKTEPU3YIOT XUMHUYECKUE CBOMCTBA JIaH-
HOT'O BEIIECTBA.

HcxomHble BEMIECTBA, B3ATHIC JJIA MPOBEACHHUS XUMHUUYECKOW PEaKIMH, Ha3bIBa-
I0TCSl peacenmamu, a HOBbIE BEIIECTBa, 0Opa3yIoIIUecs: B pPe3yJbTaTe XUMUYECKON pe-
aKLHUH, — HPOOYKMAMU PEaKyUlU.

Hanpumep, Ilpu nHarpeBanum MarHusi (cepeOpuCTO-O€blii METall) B MOJIEKY-
JISIPHOM KHCJI0po/ie (OeclBETHBIN ra3) 00pa3yeTcs: okcu 1 Maruust (OeJbIii TOPOIIOK)

2Mg + O, = 2MgO

XUMUYECKHE PEaKIMKU BCET/Ia COMPOBOXKAAIOTCS (pruznueckumMu 3P dhekTamu: mo-
TJIOIICHUEM U BBIICJIEHUEM SHEPTHUH, HAlPUMEpP, B BHUJIE TEIJIONEpeaun, U3MEHEHUEM
arperaTHOr0 COCTOSIHUSI pEareHTOB, U3MEHEHUEM OKPACKU PEaKIMOHHOW CMecHu U JIp.
Nmenno no >tum pusnyeckum 3 PextaM 4acTo CyasuT O MPOTEKaHUU XUMUYECKUX pe-
aKIMH,

B ¢usnueckux mporeccax y4acTBYIOIIME BEIIECTBA COXPAHSIOT HEM3MEHHBIMU
CBOM CBOMCTBa, HO MOTYT U3MEHSTh BHEITHIOI (JOPMY WIIM arperaTHOE COCTOSHUE.

B xumuyeckux mporieccax (XUMHYECKHUX PEAKIUSAX) MOTY4JarOTCsS HOBBIC Bellle-
CTBa C OTJIMYHBIMHU OT PEAareHTOB CBOMCTBaMU, HO HUKOI/Ia HE 00pa3yroTCsi aTOMbI HO-
BBIX 2JIEMEHTOB. B aTomax ke y4yacTBYIOUIMX B PEAKIIMH DJIEMEHTOB 0053aTEIBLHO MPO-
HCXOMAT BUJIOM3MEHEHUSI DJIEKTPOHHOU 000JIOUKH.

C MoMOIIBbI0 XMMHUYECKUX PEAKITUi MOKHO TOJIy4aTh MPAKTUYCCKU BCE BaKHBIC
BEIIECTBA, KOTOPBIC B MPHUPOAC HAXOMITCS B OTPAHWUYCHHBIX KOJMYECTBAX, HATIPUMEP
a30THBIC ynoOpeHwus, OO BOOOIIE HE BCTPEYAIOTCS MO KAKMM-JTMOO MpUYUHAM,
HarpuMmep Cyib(paMubl U IPyrue CHHTETHUYECKUE JICKAPCTBEHHBIC MPemapathl, MOJIH-
STWJICH U JIPYTUE IIACTMACCHl. XMMHUSI TIO3BOJISIET CUHTE3UPOBATh HOBBIC, HEM3BECTHHIC
MPUPOJIE BEIIeCTBa, HEOOXOAUMBIC JIJISl JKU3HEACITEIIBHOCTH YelloBeka. Bmecte ¢ Tem
MHTEHCUBHOE XMMHUYECKOE BO3JCICTBHE HAa OKPYXKAIOILIYIO CpeAdy M Ha NPOTEKAIoIIHe
MIPUPOHBIE MPOIECCHI MOXKET MPHUBECTH K HAPYIIEHUIO YCTAHOBUBIIMXCS €CTECTBEH-
HBIX XUMHYECKHUX ITUKIIOB, YTO JEJIA€T aKTyaJIbHON YKOJIOTHMUECKYI0 TIpobieMy (3arpsi3-
HEHHE OKpYXKAIOIIEeH Cpeabl) U YCIOXKHAET 3a/lauyy PalMOHAIBHOTO HCMOJIb30BaHUS
IPUPOAHBIX PECYPCOB U COXPAHEHUS €CTECTBEHHOW Cpeibl OOMTaHMs Ha 3eMJle.

Taoauna «Kiaccupukanusi XuMH4eCKUX peakuuing

Tun peax- Onpenesenne Mpumep
107011
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1.

PeaKIII/II/I, HAYymue ¢ UISMCHCHHEM COCTABA BCIIECCTB

1.Peakun
COEINHEHUS (B
Opr. XMMHH- PEaK-
UM TIPUCOCIUHE-
HUSA)

W3 nByx wim GoJiee MPOCTHIX UITH CIIOK-
HBIX BEIIECTB, I1OJYy4aeTCs OJAHO CIOK-
HO€ BEILECTBO.

(B opr. xumuu: peakuuu ruJpupoBaHus,
raJIoreHUPOBAHMS, TUIpATALIH, THIPO-
raJIOTeHUPOBAHUS, TOJIUMEPU3AITHIH)

NaxO + CO2= NaxCOs

C+ 0= COz

CH»=CH»+ H, — CHj3-CHs
CH,=CH,+ Cl,—» CH)CI-CH,Cl
n(CH>=CH;) — (-CH2-CH2- ),

2.Peakuun pasiio-
KEHUs

(B opr. xumuu -—
peaKknuy OoTLIerJIe-
HUSA)

W3 01HOTO CIOKHOTO BEIECTBA MOTyYa-
€TCs IBa I 00JIee MPOCTHIX HIIH CIIOXK-
HBIX BEIICCTB.

(B opr. xumuu: peakiuu AeruapaTaiu,
JETUIPUPOBaHUs, ACTaJIOTEHUPOBAHUS U
JETHIPOTAJIOTCHUPOBAHUSI. )

2KMnO4 = KoMnO4 + MnQO; + Oz
2H,0, = 2H,0+ O3

CH3-CH,Cl — CH,=CH, +HCI1
CH3-CH>-OH— CH»>=CH; + H>O

3.Peaknuu
3aMeLLEHUs

ATOMBI IMPOCTOI0 BEUICCTBA 3aMCIIAI0T
aTOMBI OAHOI'O U3 XUMHUYCCKHUX DJICMCH-
TOB B CJIOXKHOM BCHICCTBCE.

7Zn + 2HCl =ZnCl, + H,
CH3-CH3+ Cl,— CH3-CHCI + HCI

4.Peakuuu oOMeHa

CnoxxHble BeuiecTBa 0OMEHHUBAIOTCS
CBOVMMH COCTABHBIMH YaCTSIMHU.

(B opr. xumuu, HanpuMep, PeaKIHs Te-
puduKaImn)

KOH + HCI = KCI + H2O — peaknus
HEWUTpaln3auuu

BaCl; + NaxSO4 = 2NaCl + BaSO4]
HCOOH+CH30H — HCOOCH;3+H>0

2. Peakium, uaymmue ¢ BbleJIeHHEM

HJIM NMOIJIOIICHHUEM TeIlJla

5.DK30TepMUYECKU
e
peaxknuu

WnyT ¢ BbIAEIEHNEM TETUIA.

S+ 0= SO, +Q
CH4 + 20,= CO2+ 2H,0+Q

6.OH10TEpMUYECK
ue
peaknuu

Nnyt ¢ noryonieHuem rema.

N2+ 02=2NO-Q
2HgO = 2Hg+0,- Q

3.

Peamuzm, UAYIIME B MIPUCYTCTBUU WK OTCYTCTBHH KaTajJau3aTopa

7.Karanutnueckue

[IpoTekaroT ¢ yqacTuem Karaaus3aTopa.

Mn02
2H,O; = 2H,0 + O,

8.Hekaramurnueck
ue

[TporekatoT 0e3 yd4acTus KaTaau3aTopa.

2Ca+ 0, =2Ca0O

4.

PeaKHI/II/I, uaAymme ¢ IBSMCHCHHUEM CTCIICHU OKHUC/ICHUSA

9.0OKUCIUTENBHO-
BOCCTAHOBUTEIIb-
HbIE

[TpoucxoauT U3MEHEeHHe CTENeHeH
OKUCJICHUS aTOMOB XHMHUYECKUX JIEMCH-
TOB WJIK HOHOB, 00Pa3yIOIIUX pearnpy-
OII[ME BEIIECTBA.

Zn’ + 2H"'Cl = Zn™*Cl, + H%,

10. Peakuuu 0e3
N3MCHCHUI CTCIIC-
HU OKHCJIEHUS

CrerneHn OKUCICHUS COGIII/IHCHI/Iﬁ B pe-
AKIHUAX HEC U3MCHAKOTCA (I/IOHHHe pcCakKk-

00509

Na'!CI''+Ag" 'N"052=Ag"CI
1+Na+lN+503—2

5. O0paTMOCTHL XUMHUYE

CKHUX peakuuil

11.06parumsle pe-
aKIIH

IIpoTekaroT B IByX IMPOTUBOIIOIOKHBIX
HAIpPAaBJIEHUSAX — IPSIMOM M OOpaTHOM.

CaO + CO2+»> CaCOs3
HCOOH+CH3;0H«~ HCOOCH3+H»0

12.Heobpaumpie
peakuumn

HpOTeKaIOT TOJIBKO B OJHOM HaITpaBJIC-
HHH.

CaCOs; + 2HCI1 = CaCl,+H20 + CO21

6. Ilo npu3HAaKy OAHOPOAHOCTH P

€aAKIMOHHOH CHCTEMBI

13. I'ereporennblie
peakuuu

MPOTEKAOT B HEOJHOPOJIHOHN cpene, Ha
MOBEPXHOCTH pazzaena a3 (T-T, T-K, XK-T,
T-T)

Fe (1t CuSO4p) = Fe SO4(p) + Cug

14. I'omoreHHbIE
peakunu

MPOTEKAIOT MEXKIY BEUIECTBAMH B OJHO-
pOAHON cpene, TE€ HET IOBEPXHOCTU

H> o+ F2 (= 2HF (1)

pasnena ¢as
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DiieKTpouTHYecKas auccounanus. MoHHbie ypaBHeHUSA
B3aumopeiicTBue ¢ pacTBOPUTENIEM PACTBOPSIEMOTO BEIIECTBA MOXKET BbI3BATh

paciaa IoCJICAHCTO Ha HOHBI.

Pacnan pacTBOpeHHOTO BEIIECTBA HA MOHBI MO/ IEHCTBUEM MOJIEKYJ PACTBOPH-
TEJIsl HA3bIBACTCA ANEKMPOIUMUYECKOU Ouccoyuayueil, il uoHu3ayuell BeecTB B
pactBopax. Juccouuanus — oOpaTUMBII nporecc; oOpaTHBIM MPoIecC Ha3bIBAETCS ac-

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

B03MOXHOCTB 1 CTETIEHb paciiajia paCTBOPEHHOTO BEIIECTBA HA HOHBI OTPEIeIs-
eTcsl MPUPOJION PaCTBOPEHHOTO BELIECTBA U pacTBopuTens. Boma oTHOCHTCS K Hanbo-

JICC CHJIbHO MOHHU3UPYIOIIUM PACTBOPUTCIIAM.

BemecTBa, pacniafaromuecs: B pacTBOpax WM paciijiaBaX Ha MOJOKUTENBHO 3a-
psKEHHBIE (KaTHOHBI) U OTPULIATENIHO 3apsSKEHHBIE (AHUOHBI) MOHBI, HA3bIBAIOTCS
IneKmpoaumamu. IIEKTPOIUTAMH SBISIFOTCS KMCIIOThI, OCHOBAHUS, COJIU.

OTHOLIEHHE KOJIMYECTBA PACIIABIINXCS HA HOHBI MOJIEKYJI K OOILIEMY YUCIy pac-
TBOPEHHBIX MOJIEKYJI JJIEKTPOJINTA HA3BIBAETCS CHIENEHbI0 OUCCOUUAUUU

a =

N, pacTtB

nnpo,zmccou

Cunbnble J71eKmpojiumbspl — SJICKTPOJIUTEIL, JI1 KOTOPBLIX CTCIICHL JUCCOIMUAIINU B

BOJIHBIX pacTBopax paBHa 1 (100%).

Cnabuvle I3n1ekmponumaot - ICKTPOJIUTHI, JISI KOTOPHIX CTENECHb JUCCOLMAIIUU B

BOJHBIX pacTBopax MeHblie 1 (100%).

CuibHble JICKTPOJHUTHI

Caa0ble 3J1eKTPOJIHUTHI

cTereHb aucconnanuu oomubiie 30%

CTEIEHDb QUCCOIAInU MeHbIle 3%

e BCe COJM — KAaK pPacTBOPUMBIC, TaK U TLIOXO
pacTBOPUMBIE;

e cuiabHble kucjaorel (HCI, HBr, HI, HNOs,
HC103,HC104, H>SO4, HmnO4.);

e cuiabHble ocHoBanusi(LiOH, KOH, NaOH,
RbOH. CsOH. Ba(OH),, Sr(OH),, Ca(OH).)

e caaodwiekucaorbi(H2S, HoSOs, HoCO3,H)SiC
CH3;COOH. HCNS. HCOOH. HNO», HF. H3PC
HCI10. HCIO: u np.);

e cjalbble  MaJoOpacTBOpUMble B  BO)
OCHOBAaHUSA " amGoTepHL
rugapoxcuabi(Fe(OH),. Fe(OH)s. Cu(OH
Pb(OH).. Al(OH);. Cr(OH);.Mg(OH),. Be(OH
NH4OH.

e BojJa

HNounbie ypaBHeHHS

MHorue XuMu4eCcKue pE€aKuuun MPOTEKarOT B BOAHBIX paCTBOpax. Ecnu B aTux
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

(cmabple PIEKTPOIHUTHI).

T.O., pPCaKiu MCXKY BOAHBIMH PaCTBOPAMHU SJICKTPOJIUTOB — 3TO pE€aKIIH, B KO-

TOPBIX YUYACTBYIOT HOHBI.

XUMHYECKHE pPCaKkI MCKIYy NOHAMHN HA3BIBAKOTCA UOHHBIMU PEAKUUAMU.
PeaKHI/II/I oOMeHa B pacTBOpax 3JICKTPOJIUTOB BO3MOKHBI TOJIBKO TOT'Zld, KOI'/Zlda B
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pe3ynbTaTe peakiuu oopasyercs 00 TBEPI0E MATOPACTBOPUMOE BEIECTBO, JINOO ra-
3000pa3Hoe, JTM00 MAIOAUCCOUUPYIOIIEE, TO €CTh CJIA0BIN JICKTPOIIUT.

Ilpasuna cocmagnenus UOHHBIX YPAGHEHUTL

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

2. J1ns peakumu O€pyT pacTBOPHI BEIIECTB, MOATOMY JaKe MaJIOPACTBOPHUMBIE
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 3apsiI0B MOHOB B JIEBOW YAaCTH YPAaBHEHHUS IOJKHA
OBITh paBHA CYyMME 3JIEKTPUYECKHX 3apsI0B HOHOB B MPABOM YaCTH.

Ilpumep cocmasnenusn ypasHeHuil peakyuii UOHHO20 00MeHa

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

2.C noMOILIbIO TaOJINLIBI PACTBOPUMOCTH ONPEEIIUTh PACTBOPUMOCTD KaX10-
IO BEUIECTBA.
PPHp
3NaOH + FeCl; = Fe(OH); + 3NaCl

3.CocraBisieM OJTHOE MOHHOE yYpaBHEHHE. CHIIBHBIE AJIEKTPOJIUTHI 3AIMUCHIBAIOT
B BHUJIC MOHOB, a CJIA0bIE AJIEKTPOJIUTHI, MAJIOPACTBOPUMBIE BEILIECTBA U Ta3000pa3HbIC
BEIIIECTBA 3aMUCHIBAIOT B BUJIC MOJIEKYI.

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

5.COCTaBUThL COKPAIIEHHOE HOHHOE YPABHEHHE (BBITUIINTE 3HAKH, (POPMYIIbI
VIOHOB MJIM BEILECTB, KOTOPhIE IPUHSIIN y9acTUE B PEAKLIIHN )
Fe¥* 4+ 30H" = Fe(OH);

Kucaornocts cpeabl. Ilousitue o pH

J7is BBIpa)KeHUSI KUCIIOTHOCTH WJIU IIEJI0YHOCTH PacTBOPA UCTIONIB3YIOT BEINYH-
HY 86000poonozo nokazamens (pH), paBHYIO JeCATUYHOMY JIOTapu(pMy KOHLIEHTpaLUu
HOHOB Bojopoaa [H'], B3aToMy ¢ 00paTHBIM 3HAKOM:

pH=-1g[H"], rne [H']=[momnn/n].

Takum oOpa3oM, MO XapakTepy CpeAbl pacCTBOPHl MOXHO  MOJpasfe-
JUTH Ha Kucavle (pacTBOPbI, B KOTOPBIX KOHIIEHTPAIMsI MOHOB BOAOPOJa OOJbIlle KOH-
LEHTPAllUl THUAPOKCUA-UOHOB), u4esounble (PACTBOPHI, B KOTOPBIX KOHIICHTpAIUs

WOHOB  BOJIOpPOJa MEHBIIE KOHIICHTPAMA THIPOKCHI-UOHOB) U  HeUmMpaib-
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Hble (PacTBOPHI, B KOTOPBIX KOHIIEHTPAIHSI HOHOB BOJOPO/Ia paBHA KOHIICHTPAITNH TH/I-
POKCHJI-UOHOB).

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

KUCIas <7 >107

HEUTpaIbHAS 7~ 10~7

IIeI0YHas >7 <107

CymiecTByroT pasnuunblie MeToibl nu3Mepenus pH. IlpubnmkeHHo peakuuio cpe-
ZIbI BO3MOKHO OIIPEIEIUTh MPH MOMOIIM CIIEIMANIBHBIX PEAKTUBOB, WU UHOUKAMOPOE,
OKpacKa KOTOPBIX MEHSAETCS B 3aBUCHUMOCTH OT KOHIEHTpaluWd HOHOB BOJOPOJA.
Haunbonee pacnpocTpaHEHHBIMM HHJIUKATOPAaMU SIBJIIOTCS: METHIIOBBIA OpPaH>KEBBIH,
METHJIOBBINA KpacHBIN, PeHoI(TaICHH.

I'mapouus

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

JIro6ast conb COCTOUT U3 OCTaTKa OCHOBAHUS U KUCIIOTHI.

NacCl - npousBognoe ocnoBanust NaOH u kuciotst HCI

CuSOy - npousognoe ocHoBanus Cu(OH); u kuciorsr H,SO4

Ilo kaTHOHY, 10 AHHOHY MJIU HET ruaApoIn3a’?

Ecnu B cocTaB cosi BXOJUT OCTATOK CUIILHOTO OCHOBAHUS U OCTATOK CHIIBHOM
KHUCJIOTHI - Thipoin3a He npoucxoauT. [Ipumepsi: NaCl, KBr, CaSO,. Taxxe rugpomnu-
3a HE MPOUCXOAMT, €CIIU COJIb HEPACTBOPUMA (BHE 3aBUCMMOCTH OT TOT0, YeM OHa o0pa-
3oBaHa): FeSOs, CaSOs.

Ecnu B cocTaB coiu BXOAUT OCTATOK €1a00ro UilM HEPACTBOPUMOTO OCHOBAHUS U
OCTaTOK CHJIBHOM KUCIIOTHI, TO TUAPOJIN3 UAET N0 KaThoHy. [loMHMTE, 9TO THAPOIN3
paspymiaer ciaboe, B JaHHOM citydae - katuoH. [Ipumepsr: AlCl;, MgBr,, CraSOs,
NH4NO:s.

Katnon NH4" u ero ocnoBanre NH4OH , HecMOTpst Ha paCTBOPHUMOCTb, SABJSCTCS
cJ1a0bIM, TO3TOMY THIPOJN3 OyAeT uaTH 1o katuony B coinu NH4Cl.

Ca(OH), cuurtaercs pacTBOPUMBIM OCHOBaHUEM, TT03TOMY ruapou3a comu CaCl, He
MIPOUCXOTUT.

Ecnu B coctaB coiu BXOAUT OCTATOK CUIIBHOTO OCHOBAHUS M OCTaTOK Ci1a00i
KHUCJIOTHI, TO TUAposin3 uaeT o anuony. [Ipumepsr: K3PO4, NaNO,, Ca(OCl),, K,Si0s3,
Ba(CH3COO)2

Ecnu conb oOpazoBaHa 0CTaTKOM CJ1a00TO OCHOBAHUS U CJIA00M KHUCJIOTHI, TO
TUAPOJIN3 UJET U MO0 KaTUOHY, U 110 aHuony. [Ipumepsr: Mg(NO»),, AlLSs3, Cra(SO3)s,
CH3;COONH_,.

Cpena pacTBopa

Cpena pacTBopa MOKET OBITh HEUTPATBHOM, KHCIION WK MeiIouHo. Onpeerns-
€TCs TUIIOM THUPOJIH3a.
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. B cnydae, koraa ruipoiu3 He UIET WIK UAET U 10 KaTUOHY, U 110 aHHOHY cpefia
pacTBOpa - HEUTpaJIbHASL.

Ecnu ruiponmns uaeT no KaTuoHy (pa3pyliaeTcst OCTaTOK OCHOBaHUS) cpena -
KHCIIast, €CJIM TUAPOIIU3 UIET MO aHUOHY (pa3pyllaeTcs OCTaTOK KUCIIOTHI), TO cpea
pacTBopa OyneT 1ieovyHasl.

B nuruapodocdarax, ruapocynbdurax u ruapocyibdarax cpena Bceraa Kuciaas
u3-3a ocoobennocret auccounanuu. [Ipumepsr: NH4H,PO,4, LiIHSO4. B ruapodocdarax
cpena Imejao4yHas u3-3a TOro, 4YTO KOHCTaHTa IUCCOIMAIINU TIO TPEThEW CTYIEHU MEHbB-
e, yem koHncranta rujposusa. [Ipumepsr: KoHPO4, Na,HPOs.

[Tonsitue "cpena pactBopa” ABISIETCS CHHOHUMOM «BOJOPOJIHOIO MOKA3aTeIs
pH».

Nuaukaropsbl

WNuaukaTop - BEMIECTBO, UCTIOIB3YEMOE B XUMHH ISl ONIPEIEIICHUS CPEIbI pac-
TBOpa. B 3aBUCHUMOCTH OT Cpefpl pacTBOpa HHIUKATOP CLIOCOOEH MEHSATH €T0 LIBET, YTO
HaIJISIIHO OTPAXKAET XapaKTep CPeJlbl B ONPECICHHBI MOMEHT BPEMEHHU.

HauGosee n3BecTHbIC U NIUPOKO MIPUMEHSIEMbIE UHANKATOPHI: JTaKMYC, (PeHOJI-
(dTajJeuHOBBIN U METUJIOBBIM OpPaHXKEBBINA. B 3aBUCUMOCTH OT cpejibl pacTBOpa UX
OKpacKa MEHSETCS, YTO OTpakaeT MPUBEJCHHAs HUXKe TabIuIa.

Ha3panue un- IIBeT HHAMKATOPa B pa3JIMYHBIX Cpeaax

JUKaTOpa B KHCIIOM B HEUTpAJIbHON B 1IIEJIOYHOM

Metunnosslii kpacHbiii (pH<3,1) OpPaH>KEBBIN xentelil (pH>4,4)

OpaH>KEBbIN (3,1<pH<4.,4)

®enondranenn | OecuserHsli (pH<8,0) 0J1e IHO-MaJIMHOBBIN ManuHOBbIN (pH>9,8)
(8,0<pH<9,8)

Jlakmyc kpacHbiii (pH<S,0) OpPaH>KEBBIN xenteiil (pH>8,0)
(5,0<pH<8,0)

4. IlepeyeHb 000py10BaAHUS:

4.1 CniuproBKa

4.2 XuMHU4YeCKue PeaKTUBbI

4.3 TIpoOupkoaepxaTesnb

4.4 YHuBepcalbHbIE NHIUKATOPbI
4.5 lratuB c npobupkamu

5. IlopsiiOK BHINOJIHEHUS J1a00PaTOPHOI PA0OTHI

OnbiT Nel. VicnibiTanue pa3anyHbIX Cped MHIUKATOPAMHU
Peaxtusel: congnas kuciora HCI
rugpokcua Hatpust NaOH

JTACTUUIMPOBAHHAS BOJIA

JTAKMYC

METHUJIOPAHK
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benondranenn

BrinosiHeHue onbiTa:

a) B Tpu npoOupku HanelTe 1mo 2 Ml TMCTUIUTMPOBAHHOM BOJIBI M MPUOABHTE 110
HECKOJIbKO Kallellb pacTBOpa OJIHOTO U3 MHIUKATOPOB — JIAKMYcCa, METUIIOpaHkKa, ¢e-
Hosranenna. Yro Bel HabmogaeTe? Kakos pH nuctumimpoBaHHOM BOIbI?

0) B Tpu npoOupku HayeiTe no 2-3 M1 pa30aBICHHOMN COJITHOM KUCIOTHI U B
KaXXIYI0 IPOOUPKY 100aBbTE MO HECKOIBKO Karelb OJTHOTO U3 MHIUKATOPOB — JIAKMY-
ca, MeTIiIopanxka, penondranenna. Uro Be1 Habmomaere? Kakos pH kucioro pactso-
pa?

B) B Tpu npoOupku Haneiite o 2-3 Ml pa30aBIe€HHOr0O THIPOKCUIA HATPUSA U B
KKIYI0 POOUPKY 100aBbTE MO HECKOIBKO Karelb OJTHOTO U3 HHIUKATOPOB — JIAKMY-
ca, MeTusiopanxa, penondraienna. Yro Bol Habmonaete? Kakos pH mienounoro pac-
TBOpa?

OmnbiT Ne2. [IpokainBaHue MeIH B INIAMEHH CIMPTOBKH
PeaktuBbi:crimpanb U3 MEIHOW MPOBOJIOKU

PaccmoTpuTe BHEIIHNN BU CLIMPAIU U3 METHOU IIPOBOJIOKU. Jlepka ciupais u3
MEJIHOU ITPOBOJIOKY ITMHIIETOM, HATPEBAIOT €€ B INIAMEHU TOPEJIKU 10 NIOSIBICHUS Yep-
HOTO HaseTa okucHu Menu. Kakoil Tvn peakuuu Bbl HaOIroqau?

OmnbiT Ne3. IHonyuenue rugpoxcuna meau (I1)
Peaxtussl: cynsdar menu CuSOq
rugpokcua HaTpus NaOH

BbInoJiHeHHE ONIBITA:

B npoOupky Haneiite 2mi cyinbdara Meau, Mo KamisiM J00aBbT€ THIAPOKCHU]
HaTpus J0 MOSIBJICHUS kKeJIeo0pa3HOTO CUHEro ocajaka. Kakoil Tum peakiuu Bbl Ha0JIHO-
mamm’?

OmnbiT Ne4. Pazsio:xkenne ruapoxcuaa meau (Inpu HarpeBanuun
Peaktussl: runpokcus meanCu(OH),

BoinosiHeHUe onbITA:

BossmuTenpoOupKy, ¢ MOJy4eHHBIM B MPEABIIYIIIEM OMBITE, THAPOKCUIOM MEIU
U OCTOPOXKHO Harpeiite A0 kuneHus. [IporcXoguT u3MeHeHHe I1[BeTa C CHUHEro
Ha YEPHBIM MOTOMY, YTO THUAPOKCUJ MEIU MPU HArPEBAHUU Pa3jlaraeTcs Ha OKCHUJ]
meau (I1) u Bomy. Kakoi#t Tun peakiuu Bbl Habm01a711?

OnoiT Ne5. BzaumoaeiicTBue COJIHOH KHCJIOTHI ¢ MATHHEM

PeakTuBel: cTpyxka Mmaraust Mg
coJisiHast kuciora HCI
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B npoOupku Haneiite 1-2 Ma pacTBOpa CCOMSIHONW KUCIOTHI U BCHIITbTE HEMHOMXKKO
CTpyXeK MarHus. B mpoOupke npoucxoauTt OypHas peakuus ¢ BblaeneHueM rasza. K
OTBEPCTHUIO MPOOUPKHU MOJTHECUTE TOPSILYIO Ty4yrHKY. [Ipu 3TOM Habm0gaeTCst BCIbILI-
Ka, CONPOBOXKIAIOUIasiCsl 3BYKOM, NpoOupka HarpeBaercsa. Kakoil TN peakiuu BbI
HaOroxanun?

OmnbIT Ne6. Biiusinne KaTaau3aTopa Ha CKOPOCTh XUMHYECKOI peakunu
Peaxtussi: 3%-HbIil pacTBOp nepokcuaa sogopoaaH,O,

okcusi MapraniiaMnO,(1V)

xyopu xenesa (III)

BoinosiHeHue onpiTa:

B tpu npobupku Hanelte no 2 mi 3%-Horo pacTBopa nepokcuaa Bojaoposa (me-
pekucu). B nepByto mpoOupky 100aBbT€ Ha KOHYUKE IITIATENS HECKOJIBKO KPYITUHOK
MnO,, Bo BTOpYyI0 106aBhTE 5-6 Karenb pactBopa xyopuaa xemnesa (I11).

CpaBHUTE HHTEHCHUBHOCTD BBIJICIICHHS Ta3a B 3THX JBYX MPOOUPKAX CO CKOPO-
CTBIO €r0 BBIJICJICHUS B TPETheH MpoOupke. Y OeTUTECH C TOMOIIBIO TICIOMIEH JTYYHHBI,
YTO BBIACIISIIOUIUNACS a3 — KUCIOPOJ.

XUMH3M TpolLecca:
k

2H,0, — 2H,0+ 0O,

OnbiT Ne7. OnpenesieHue xapakrepa cpeibl paCTBOPOB COJieil IPH T'MAPOJIn3e
PeakTuBbr:
kapooHat Hatpust Na,COs
xynopug meau CuCl,
Hutpat csuHia Pb(NOs),
xsnopua Hatpust NaCl
kapOonat kanbius Ca,CO3
JaKMycoBas Oymara

BrinosiHeHue onpiTa:

[IpurotoBbTEe 5 MPOOWPOK C AUCTHILIMPOBAHHOW BOAOW (3aIMOJIHCHHBIE TMPH-
MepHO Ha 1/5 o6wema npobupku). Jlo6aBbTe B IPOOUPKH, C TIOMOIIIBIO MITATENS CIIe-
IYIOIIHME COJIU: HUTPUT Kallus, KapOOHAT HATpUsl, HUTpAT aMMoHus, xiopua meau (I1),
XJIOpUJI KaJIUSL.

[lepemernaiiTe ¢ MOMOIIBIO .CTEKISTHHON MaJIOYKH COAEPKUMOE MPOOHUPOK 0
MOJIHOTO pacTBopeHus coiu. s onpenenenuss pH HaHECUTE CTEKIITHHOW MalOYKON
2-3 Kamau pacTBOpa COJM Ha IMOJOCKY YHUBEpPCATbHOW HMHAMKATOPHOM Oymaru.
CpaBHUTE OKpACKy MHIUKATOPHOM OyMaru ¢ BETHOM IIKajoi. Pe3ynbTaThl 3aHecuTe
B 1a0JIOH.
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OmnbiT Ne8. HeoOpaTumelii ruapoJins
PeakTussbl:
cynbdat amumroMuHust Alx(SOy) 3
kapooHat Hatpusi Na,COs;

Bruinosinenue oneira:

B npoGupky BHecuTe 6-7 Kamenb pacTBopa CyibdaTa aJlOMUHHUS U TaKoe Ke
KOJIMUYECTBO pacTBopa KapOoHaTa HaTpusi. OTMEThTE MPOUCXOAALINE H3MEHEHHUS.

CocTaBpTe YypaBHEHHS pEaKIMil B3aUMOJICHCTBUS Cynb(para aTIOMUHHUS |
KapOoHaTa HaTPHs U MOJHOTO THIPOJN3a 00pa30BaBIerocs KapOoHaTa aTlOMUHUS.
Cnenaiite BbIBOA 00 YCIOBHSX MPOTEKAHHMS PEAKIMU HEOOPATUMOTO THIAPOJIH3a
COJIeH.

OnbiT Ne9. Biiusinue TeMnepaTypbl Ha cTeneHb IHAPOoJIn3a
PeakTuBEI:

CH;COONa
dbenondranenH

B npobupky BHecuTe 5-6 kamnenb pacTBOpa alerata HaTpus, 100aBbTe 2 KaIlu
¢deHongranenHa u HarpeuTe pacTBOpP 10 KUIICHMUS.

Hamummre ypaBHeHus rugposmsa cond. [lo  wW3MeHeHuIo  OKpacku
(deHondranenHa caenaiTe BbIBOJ O TOM, KaK MEHSETCS KOHIEHTPALMS TUIAPOKCHI-
VMOHOB IIPM HAarpeBaHWM M B KAKOM HAIIPABJICHUM CMEIIAETCS PAaBHOBECHE PEaKLUU
TUAPOJINA3A.

Cremnaiite BBIBOJ O BIMSHHUM TEMIEPATYpbl HA CTENEHb TMAPOJIN3a U YKAKUTE,
KaKOM SIBJISIETCS PEAKIUSA THAPOIU3A COJN: SK30TEPMUYECKON WIIA dHIOTEPMUYECKOM.

6.Conep:xanue oTuéra

6.1 HaumeHoBaHue u 11€716 pabOTHI.

6.2 Ilepeyenb 060pyIOBaHMUS.

6.3 Ilepedyenp peakTUBOB ¥ (POPMYJIBI.

6.4 YpaBHeHUs peakiuii, HaOMOAeHUS (OMMCAaHNE BHEIITHUX XapaKTEPHBIX MPU3HAKOB
pEaKIMK ), BBIBOJBI AJI KXKI0T0 ONbITA, CBEJICHHBIE B TAOIUILY

6.5 OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

7. KOHTpOJIbHBIE BONIPOCHI

7.1. UTo Ha3BIBAIOT XUMHYECKOU peakiuen?

7.2 Kakue TUIIbI XUMUYECKHUX PEAKIIMI BaM U3BECTHBI?

7.3 Kakue 3J1eKTpOJIUTHI HAa3bIBAIOT CUJIBHBIMU?

7.4 PaccraBbTe KO3(PIUIIMEHTHI, HAITUIIIUTE B MOJTHOW U KpaTKOW MHOW popme ypaBHE-
HUSI pEAKLIAN:

a) Na,S + H,SO4 — Na,SO4 + HyST
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0) NaCl + AgNO; — NaNO; + AgCl]
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JlabopaTtopHasi paGoTa Ne2
«AnenTudurkanus HEOPraHMYeCKMX BeleCTB)

1. Ieab padoThbI: HAYYUTHCS BBITOIHITH SKCIIEPUMEHTAIbHBIC 33]1a4H.

2. Bpemsi pa6oTtbi: 85 MuH

3. Kparkue TeopeTudeckue CBeeHHs

J1ist onipesiesieHrs TOTO WM MHOTO BelllecTBa (MOHA) UCTIOIB3YIOTCS KAUeCTBEHHBIE
WJIU XapaKTEePHBIE PEaKIIUH.

Kauecmeennvimu Ha3pIBAIOTCS PEAKITUH, TIO3BOJISIOIINE HICHTU(PUITIPOBATH B
HCCIeayeMOM 00BEKTE OIpeIeICHHBIE aTOMBI, MOJICKYJIbI, (DYHKIIMOHATBHBIC TPYIITHI 1
T. 1. UnenTndukais mpoucXoauT MO BHEITHUM TIPOSIBIICHUSIM, KOTOPBIE COMTPOBOXK A~
I0T PEAKIIMIO: BhIJIEJICHUE Ta3a, U3MEHEHHE 1[BE€Ta pacTBopa, 00pa3zoBaHKE OCaJIKa, Mo-
SIBJICHUE CIIeM(UUYECKOro 3amaxa u Jip.

Jns npoBeleHUs] XMMUYECKUX PEAKIHU B HUCCIENYEMbId pacTBOP BBOAUTCS TE
WM WHBIE PEaKTUBBI, 00pasyroliue C OmnpeaeaEHHbIM HOHOM XapaKTEepPHBIM MPOIYKT
B3aUMOJICUCTBUS. Takue peakiuu Ha3bIBAIOTCS XapaKTePHBIMU (KaueCTBEHHBIMHU) Peak-
IUSIMU TAHHOTO MOHA. B XMMHUH UCHONB3YIOT PEAKIUMU, B KOTOPBIX MOJIY4YarOT Xapak-
TepHbIe ocajku. Hampumep, Xjaopus HOH ¢ HOHOM cepeOpsi 00pa3yroT Oesblii TBOPOK-

HBII 0CaI0K XJIOpUIa cepedpa.
AgNO; + HCI> AgCl 4+ HNO;

Tabnuna aJ1st onpeeaeHrs HoHa.

Onpenensiemblit HoH, ucnosb3yeMbIi Pe3yabTarthl kaue-
HOH JJIS1 oTipe/ieJIeHUs CTBEHHOM peakumnu
H* Nnuaukatopsl H3meHenne okpacku
Ag’ Cl Benblii ocagok
Cu?* OH Toy6oii ocamok
Cu?* S* YEpHBI 0CaZoK
Fe?* OH- 3e1eHOBATHIN 0CAJIOK,

KOTOPBIN C TECUEHUEM
BpeMeHU OypeeT
Fe’* OH" Ocaiok Oyporo 1BeTa
AP OH" Benblii sxeneoOpa3HbIil
0CaJI0K, KOTOPBIN IIPU
u30bITke OH™ pacTBOpS-
eTCsl
Ba** SO4* BeJblii 0camoK, OKpaliu-
BAHUE TIJIAMEHU B KEITO-
3€JIEHBIN IIBET

Cl Ag’ Benblii ocanok
SO,* Ba?" Benblii ocamok
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['uapokcun amromuHus obnagaet amdorepHbIMU cBoiicTBamu. [logoOGHO Bcem
OCHOBAHMUSM, TUAPOKCH]I ITIOMUHUS pearupyeT ¢ KUCIOTaMH.

[lpy craBieHUMU TUAPOKCHIA ATIOMHUHHS CO IIEIOYaMU 00pa3zyercs MeTaaro-
MHHATBI, @ B BOZIE THJIPAThl METAaIIOMUHATOB.

Al(OH):+3HCI > AICL+H,0
Al(OH)3+NaOH = NaAl0,+2H,0
Al(OH)3+NaOH,.,5~> Na[Al(OH),]

Karunonsl xenesa (II) Fe** 1erko oKUCIAIOTCS KUCIOPOIOM BO3/yXa U JPYTUMU
okucnurensamu. [loatomy Genbiif ocanok rugpokcuna xkenesa (I1) Fe(OH), na Bo3zmyxe
CHayaJia MPUHUMAET 3€JEHYI0 OKPACKy, a 3aTe€M CTaHOBHUTCS OypbIM, MOCTENIEHHO Ipe-
Bpamascek B rujapokcu/ xenesa (11I) Fe(OH)s.

4F€(OH)2+H20+0224F€(OH)3

[Ipu B3aUMOJEHCTBUY COJIEN aMMOHUS CO IIEI0YaMH BBIICIISIETCS Ta3 ¢ Xapak-
TEPHBIM 3allaxoM — aMMuak. [Ipyu B3anMoIeiCTBUN C aMMUAKOM BIIJKHAs JTJaKMYCOBast
OyMa)kKa OKpAacHUTCSl B CHHUH IBET.

NH4CI + NaOH = NaCl + NH31 + H,O

KadecTBeHHOM peaknyeii Ha KaTHOHBI aMMoHns NH4" siBasieTcst B3anMoieiicTBre
¢ ruapokcua-annonamu: NH,"+ OH = NH;1 + H,0.

KauecTBenHoit peakiueii Ha kapooHar-anron COs* sBiseTcs 00pa3oBaHue yr-
nekucioro raza CO,,racsiiero ropsiyro JyduHKy, TPy B3auMOACHCTBUH pacTBOpa
KapOoHaTa ¢ CUIILHOM KUCJIOTOM.

CO32'+ 2H" = COzT + H,O

4. IlepeueHs 000pya0BaHUs
4.1 lItatuB c mpobupkamu
4.2 llepxatens AJisg IpoOUPOK
4.3 CnupTroBKa.

S5.11opsi10K BHINOJIHEHUSA J1200pPaTOPHOI padoThI
OnbiT Nel. O6napy:kenue xjaopua nonos ClI' u monos 6apus Ba**.

PeakTtussl: xnopuna 6apus BaCly;
cepHas kuciaota HySOq;
Hutpat cepedpa AgNO:s.

BeinosiHeHue onbITa:
B 2 mpobupku naneiite mo 1-2 mn xnopuna 6apust BaCl,. 3atem, ¢ momortisio

TaOIMIbI HAWTH UOH, KOTOPBIA UCHONB3YIOT 1jIs onpeeienus nona Ba* u nona CI'. B
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MEPBYIO TPOOUPKY MPUIIEHTE PEAKTUB, C TIOMOIIBI0O KOTOPOTO OyAETe ONMpeaeasaTh NOH
Ba?". Bo BTOpyI0 IpOOUPKY NPHIIEHTE PEAKTUB, C IIOMOIILI0 KOTOPOTo OyIeTe Onpeie-
191h noH CI".

Uto nabmromaere? 3anuInmTe ypaBHCHHUS peakiuii 1 HaOIoeHus B hopme OTuE-
Ta.

Onbit Ne2. O6napy:xenne nonos Cu’* u SO4*.

PeakTussr: cynbhar menu CuSOy;
ruapokcus Hatpust NaOH;
xnopup 6apust BaCl,.

C noMoIIbI0 XapaKTEPHBIX PEaKIMM JOKaKUTE, YTO BBIJAHHOE BaM BEIIECTBO
cynbar menu. 3anumure HabmoaeHus. CoctaBbTe ypaBHEHUs peakuuid. Crenaiite
BBIBOJIBI.

OmnbiT Ne3. IosnyyeHne ruIpOKCUIA ATIOMUHUSA M U3yUYEeHHE ero CBONCTB.
Peaxtussl: xnopun amomunus (AlCls);

ruapokcun HaTpust (NaOH);
cosistHast kuciorta (HCI).

BoinoJsiHeHue onbITa:

Hanelite B mpoOupky 5-6 Mj1 pacTBOpa XJIOpUAa aTlOMUHHUS U JOOABbTE K HEMY
pacTBOp TUAPOKCHAA HATpUS MO KalluisiM, 10 OOpa30BaHUsI CBETJIO-CEPOTO OCaIKa
Al(OH);. IlomydeHHblil Ocaiok pa3ienuTe Ha 2 4acTH, pa3auB B 2 npoOupku. B onny
NpOOUPKY C MOJIYYEHHBIM OCAJKOM THAPOKCHIA ATIOMUHHS NpUIeHTe HEMHOIO COJs-
HOM kucnoThl. Ocanok pacTtBopsiercs. B apyryro mpoOupky ¢ MOJyY€HHBIM OCaJAKOM
TMAPOKCH/IA ATFOMUHUS IPUJIENTE HEMHOTO TUAPOKK A HaTpus. OcasioK pacTBOPSETCS.

CocTaBbTe ypaBHEHUs peakUil U 3aMUIINTE HAOTIOACHMS.

OmnbiT Ne4. TlpakTHdeckoe ocyliecTBICHUE PEeBPAILleHHI.

PeakTtuBsl: amomunuii (Al);
cepHas kuciora HySOy;
rugpokcua HaTpua NaOH.

Boinmosinenue onpiTa:
C nomomipl0 MMEIOLIUXCS PEAKTUBOB NMPAKTUYECKU OCYIIECTBUTE CIIEIYIOIIUE
MpEBPALLICHUS

Al 9A12(SO4)39 AI(OH)39 NaA102

CocTaBbTe COOTBETCTBYIOIINE YPAaBHECHUS PEAKIIHM, 3aITUIIINTE HAOTIOCHUS U

BbIBOJbBI B OTYETE.
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OnpiT NeS. KauecTBeHHas1 peakuus Ha Fe3*
PeakTuBsl: cynbdar xenesa (FeSO,);
ruapokcun HaTpust (NaOH).

BbInosiHeHue onbITAa:

Jlokaxkute, yTo KpUCTaLIbl cyibdara xkeneza (II) yacTMuHO OKHUCIUINCH U CO-
nepxkKaT npuMecu MOHOB Fe’'. Jimg 5Toro pacTBOpHUTE COJIb B BOJE U IPOBEIUTE COOT-
BETCTBYIOIIUNA OMBIT UCIIOIB3YS TaOJIHUITY.

OnbIT Ne6. Kauecrsennasi peakuust Ha CO3>
PeakTuBel: Men;
mpamop CaCOs;
cossiHast kuciora HCI;
n3BectkoBas Boga CaOHs.

BrinosiHeHue onbiTa:

B npobupky BHECUTE HECKOJIBKO KYCOUYKOB Meja WIM MpaMopa U MpHIIeHTe He-
MHOT0 pazdaBiieHHOU cojsiHoi kuciaotrel HCI. BeicTpo 3akpoiiTe nmpoOupKy mpoOKoi ¢
ra3ooTBoJIHON TpyOKoil. Koner TpyOku omycTuTe B APYTrylo MpoOHUPKY, B KOTOPOM
HaxoasaTcs 2-3 M u3BectkoBo# Bojibl Ca(OH),. CHauana Bl HaOIr0a€TEe, MOMYTHEHHE
pacTBopa Tak, kak oOpazyercs kapooHat kaneuusa CaCOs. [opsias ayyuHa, Opu Moj-
HECEHUH K ra300TBOJIHOM TPYyOKe TacHET.

[Ipu panpHemeM nponyckanuu CO, yepe3 pacTBOp, MIOMYTHEHHUE UCUE3AET. JTa
peakuus ABseTcs KauecTBenHol Ha mon CO;>. Hanuimre ypaBHEHHE PEAKIMU MEK LY
KapOOHATOM KaJbIUs U COJISTHON KUCJIOTOM.

VYronbHas KucioTa — cinadasi KUCIIOTa, MOATOMY 0oJiee CUITbHBIE KHCIIOThI BBITEC-
HSIOT YTOJIbHYIO KUCJIOTY U3 €€ COJIEH.

[Tonyuaromiasics yrojpHasl KUCJIOTa HEYCTOMYMBA U Pa3larae€Tcsi C BbIACICHUEM
CO,. ITpu nponyckanuu CO; yepe3 U3BECTKOBYIO BOJY MOCJEI0BATEILHO TPOUCXOAUT
2 peakiuu. Buavane oOpa3syercst kapOOHAT Kalblldsi HEPACTBOPHUMBINA B Bojie. FIMeHHO
TOT/Ia MPOUCXOUT MOMYTHEHUE PacTBOpa. 3aTeM, MO0 MEpe JadbHEUIIEro MPOMyCKaHUS
VTJIEKHUCIIOTO Ta3a, KapOOHAT KaJbIUs MEPEXOIUT B THAPOKAPOOHAT, KOTOPHIN PacTBO-
pUM B BOJIE, IPU 3TOM ITPOUCXOJAUT PACTBOPEHUE OCAJIKA U NCUE3HOBEHUE B3BECH.

Ca(OH)z + CO», ——— CaCOs + H,O

Hedocmamoxk

CaCO3 + H20 + C02 —> Ca(HC03)2.

u366IMOK

[Ipu nponyCkaHuK OKCHIA YIiepoAa depe3 TUCTUUIMPOBAHHYI) BOAY MPOUCXO-
TUT ¢ oOpa3oBaHue cIaboW YroJbHOM KHCJIOTHI, KOTOpas OKpAIIMBaeT JaKMYyC B Kpac-
HBIA IBET.
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OnbiT Ne7. KauecrBeHHasi peakuusi kKaTuona ammonust NHs" ¢ menouamu
PeakTtussl: xmopua ammonust (NH4Cl);

ruapokcun HaTpust (NaOH);

ruapokcun kanusa (KOH).

BrinosiHeHue onbiTa:

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

[émoun (NaOH u KOH) BbIIenstOT U3 Coaeil aMMOHMS IPU HArpeBaHUU Ta30-
oOpa3HbIii aMMHUaK:

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

6. Conep:xanue oruera.

6.1 HaumenoBanue paboThI

6.2 Llenb paboTHI

6.3 Ilepeuenp 00OpyaOBaHUs

6.4 IlepeueHb peakTUBOB U UX (HOPMYIIbI

6.5 YpaBHeHus peakiiuii, HaOMoneHNs (OMKMCAHNE BHEUTHUX XapPaKTEPHBIX MPHU-
3HAKOB PEAKIIMH) , BBIBOJIBI JIJISI KAXKIOTO OMBITa CBEJICHHBIC B TAOJIUILY

6.6 OTBeTHI HA KOHTPOJBHBIE BOIIPOCHI

7. KoHTpO/IbHBbIE BONIPOCHI.

7.1 Kak Ha3bpIBalOTCS BEILIECTBA, PEATHPYIONIME C KUCIOTaMU U CO IIeIo4amMu?
7.2 Kakne peakuyy Ha3bIBalOTCS XapaKTEPHBIMA?

7.3 Uto npoucxoaut ¢ coequuenusimu xenesa (11) na Bozayxe?

8. Cniucok Jimreparypsl

1. IleyaTHbIe U3AaAHUA
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JlabopaTtopnast pabota Ne3
«IIpeBpameHnsi OpraHNyecKMX BelecTB IPH HATPeBAHUN»

1. Heap padorbi: OnpenenuTs 3JEMEHTbl BXOASIIME B COCTAB OPTraHUYECKUX
BenecTB. M3yunTh CBOICTBA YIiIeBOI0POIOB.
2. Bpemsi pa6oTtbi: 85 MuH

3. Kparkue TeopeTu4eckue cBeleHUs1

B cocTtaB opraHuueckux BELIECTB, KPOME YIriepoja M BOJOPOJAA, Yallle BCEro
BXOJISIT KUCJIOPOJI U a30T.

Jlns onpeneneHus: 3JIEMEHTOB, BXOJSUIMX B COCTaB OPraHMYECKUX BEIIECTB, UX
HEO0OXOAMMO MPEABAPUTEIBHO NMEPEBECTU B HEOPraHWYECKUE COCAMHEHUS, JJIA Jalb-
HEUIIEro UCCIEI0BaHUs KOTOPBIX MPUMEHSIOT METOJIbI OOBIYHOTO Kauy€CTBEHHOTO aHa-
nu3a. Hanpumep, cnenuanbHBIMA METOJIAMH YTIIEPOJ MEPEBOAAT B AUOKCHU]T YTIIEpPOaa,
BOZIOPOJ — B BOAY.

B npenenbHBIX, MM HACBIIIEHHBIX, yriieBogopoaax (napadunax) ceasu C-C u C-
H sBnsttorest 6-cBsA3siMu. Takue CBSI3U OYEHb HMPOYHBI U MAJIO MOJISIPU30BAHbBI, TO3TOMY
pEeaKIMOHHAsA CIIOCOOHOCTh TaKUX YIJIEBOJIOPOJOB HEBeNUKa. st HUX XapakTepHBbI pe-
aKIUs 3aMELICHUS.

HenpenenbHble, WM HEHACBIIEHHBIE, YTIIEBOAOPOABI COAECPKAT MEHBLIEE KOJIM-
YECTBO aTOMOB BOAOPO/Ia, YEM MOJIEKYJbI MIPEAEIBbHBIX YIIIEBOJOPOAOB C TEM XKE UUC-
JIOM YTJEPOJHBIX aTOMOB, JI HUX XapaKTEPHO HAJU4KME MEXAY aTOMaMH yriepoja He
TOJIBKO MPOCTHIX, HO U KPATHBIX(JIBOMHOUN U TPOMHOI) CBA3EH.

JIBoliHasi CBSI3b COCTOUT M3 OJIHOM G- U OJIHOW T-CBSI3M, a TpOWHas oOpa3oBaHa
OJIHOM G- U OBYyMS T-CBSI3sIMH, OJIHAKO G- M T-CBSI3W HE MJCHTUYHBI 10 TPOYHOCTH: TT-
CBA3b MEHee MpoyHa. /{15 HenpeaenbHbIX YIiIeBOAOPOIOB XapaKTepHa PEaKIUs MPUCO-
€AVHEHMS 3a CUET pa3pbIBa T-CBS3H.

4. IlepeueHn 000pya0BaHUS

4.1. llTaTuB njis 3aKperieHus MpOOHPOK.
4.2. llltatuB ¢ mpoOUPKAMH.

4.3. N'a300TBOIHAS TPYOKa C TTPOOKOM.
4.4.CniupToBKa

5. IlTopsi10K BBINOJIHEHUSI JIA00PATOPHOIT PadOThI

Ounwit Nel. OnpesiesieHne yriaepoia 1 BOAOPOAa COXOKEHUEM BEIIECTBA C OKCHUIOM
MeIu.
PeakTuBbl: riroko3a, CeHi20s;
oKcuJl Meu (Mopoiiok) CuO;
OapuTOBas BOJIa, HACHIIIIEHHBINH pacTBOP Ba(OH)y;
cyibdat Menu 6e3BoAHBIN CuSOs.

B cyxyto npoOupky I HachIaroT YepHBI MOPOIIOK OKCUAA MeAH (CIION BHICOTOM
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oko0Ji0 5 MM). J[00aBIsAIOT MOJOBHUHY MHKPOJOMATKU TIIOKO3bI U THIATENBHO MEpeMe-
IIMBAIOT, BCTPSIXUBAsi MPOOUPKY. B BEpXHIOIO YacTh MPOOMPKU MOMEIIAIOT HEOOIbIION
KOMOYEK BaThl, HA KOTOPHIN HACKINIAIOT HEMHOT'O 0€JI0ro MOpoIIKa 0€3BOIHOTO Cybda-
ta Meau (II). ITpoOupky 3aKkpbIBatOT MPOOKOH ¢ Ta300TBOAHON TpyOKoit. IIpu 3TOM KO-
Hel TpYOKH JOJIKEH MOYTH YNMUPAThCA B BaTy C MOPOIIKOM OOE3BOXKEHHOTO MEIHOTO
kynopoca CuSQOq.3akpenute npoOupky I B IITaTUB, Kak Moka3zaHo Ha puc.l. Huxuuit
KOHEIl TPYOKH OIyCKaroT B MPOOUPKY 2, peIBapUTEIbHO HAIUB B Hee 5—6 kanenb 0a-
pUTOBOM (MM U3BECTKOBOM) BOABI. [IpoOupKy I HarpeBaroT Ha IJIaMEHU ropesku. Ye-
pE3 HECKOJBKO CEKyHJ U3 ra300TBOJHOM TPYOKM HAYMHAIOT BBIXOJAUTH MY3bIPHKH Ira3a,
u 6apuTOBas BOJa MyTHEET BCIIEACTBHE BhIACICHUS OETIOr0 0caiKa YIIeKUCIoro oapus.

[Tpobupky 2 yaansiot. [IpogomkaroT HarpeBaTh MpoOUPKY 1. MOKa mapbl BOJIBI HE
JOCTUTHYT O€noro mnopomka o0e3BOKEHHOTO MEIHOTO KYI( Bara  HaXOJAIIErocs Ha
BAaTHOM MPOOKE, U HE BBI30BYT U3MEHEHHUS €ro OKPAacKu BCIEACTBUE 00pa30oBaHUs KpH-
craroruapara CuSOq - SH20.

XUMH3M TIpolLecca: €0

CsH1206 + 12CuO— 6CO, + 6H0 + 12Cu |

CO; + Ba(OH), »BaCO3 + H,O

CuSO4 + 5SH2O—CuS04 - SH2O Ba(OH)»
[podupxka 1

Puc 1 ITpobupxa 2

MeTon OCHOBaH Ha TOM, YTO MpPH NPOKaIMBAaHUM OPraHUYECKOTO BEUIECTBA B
cMmecH ¢ okucauteneM (CuO) MPOUCXOIUT OKHUCIIEHUE YIJIepo/ia OPraHMYeCcKOro Belle-
CTBa B JUOKCH]I YTJIEpOAa, a BOJOpoJa — B Boxy. OKCHA MeIu IIPU 3TOM BOCCTAHABIIH-
BaeTCs 10 METAJUIMYECKOW Meau. Brinenenue qUoKcuaa yriepoaa 10Ka3blBaeTcs MOsiB-
JeHueM 0esoro ocajika yriekuciaoro 6apusa. Boay B npoaykTax cxuraHusi OOHapyKu-
BAIOT 110 00Pa30BaHUIO CHHUX KPUCTAJIOB METHOTO KyIopoca.

OmnbiT Ne2. [TonyyeHne MeTaHa U U3y4EHHE €T0 CBOMCTB.

PeakTuBbI: YKCYCHOKHUCIBIN HaTPHil, 00€3B0KeHHBII CH3COONa
OpomHas Boaa, Br,-BoaHBIN
’ 2
pacTBOp nepMaHranara Kajaus KMnOy

[TpoOupky 1, CO CMEChIO U3MENBUYEHHOTO YIIIEKUCIOr0 HATPUA C KaTaIu3aToOpoM
1 HATPOHHOM M3BECTHIO, 3aKpONTE MPOOKOI ¢ ra300TBOAHON TpyOKoit. [Ipobupky I 3a-
KpEnuTe B IITAaTHBE KaK MOKa3aHO Ha PHC.2.

[IpuroroBbTe ABE NPOOUPKHU U HAJNEUTE B OJHY U3 HUX 3-5 Kamneiab OpOMHOM BOJIbI
(npobupka 2), a B Apyryro 5-6 Kanenb pacTBOpa nepMaHraHata kaaus (mpooupka 3).

Harpeiite npoGupky I ¢ Ta300TBOJ-

o o ITpoGupka 2
HOW TpyOKOH B Hauyaje OKOJIO JHa, IOCTe- IIpobupxa | T
MEHHO TMEepe/IBUrasi TOPEKy Jajbllie, YTOObI ITpobupxka 3

B PCAKIMIO BCTYIIAJIM HOBBIC CMCCH.

P
e
Puc 2



XHUMU3M mporLecca:
CH3COONa+ NaOH — CHs + NaxCO3

B naGopaTopuu MeTaH MoJy4aroT CIUIaBICHUEM COJIeH YKCYCHOU KUCIIOTHI CO
LIEJI0YaMH.

[Ipn HarpeBaHUM HATPUEBOM COJIM YKCYCHOM KHCIJIOTBHI C HATPOHHOW U3BECTBIO
MIPOUCXO/MT PACUICIVIEHHE COJIM U 00pa30BaHUE METaHA.

BreraenuBminiicss METaH NMPOMYCTUTE Yepe3 OPOMHYIO BOAY U pacTBOp NEpMaHra-
HaTa Kanus. /{7 3Toro mooyepesHo OMyCTUTE KOHEI ra300TBOJHOM TpyOKM CHadaja B
pacTBop B IpoOUpKe 2, 3aTeM B pacTBOp B mpodupke 3.00eciBeunBanre OPOMHON BO-
Ibl U IEpMaHTraHaTa KaJldsl HE IPOUCXOAUT.

B 0OBIYHBIX yCIIOBUSX alKaHbl YCTONYMBBI K IEUCTBUIO OKUCIUTEIICH.

He npexpaiast HarpeBanus npoOupku I co CMEChlO CIMPTa U KUCIOTHI, Ta3000-
pa3Hylo TpyOKy MOBEPHUTE OTBEPCTUEM BBEPX W 3KTUTE BBLAETSAIOMIUIACS ra3. MeraH
TOPUT TOTYyO0OBATHIM HECBETAUIUMCS TIJIAMEHEM:

XUMU3M Iporiecca:
CH4 +20, — CO, + H,O

OmnbiT Ne3. [lonyueHne u CBOMCTBA dTUIICHA.

PeaktuBbl: 3Tr0BBIN criupT, 96%-b1i1 CsHsOH
cepHas kuciota (koserl.) H,SO4
OpomHas Boja, Br,-BoaHbII
pactBop nepManranara kaaus KMnQOy

Cmech 3THJI0BOTO CIIMPTA € CEPHOM KUCJIOTOM, MONAJas HA KOXKY, BbI3bIBAET
J0JITO0 He3a’KMBAKIIUE O0KOTH, a NMONajasi Ha olexkay, paspymaer ee. Iloatomy
HArpeBaTh CMeChb HY’KHO OY€Hb OCTOPOKHO, a2 YTOObI KHUIIEeHHe CMecH ObLI0 paB-
HOMEPHBIM 00513aTeJIbHO J00aBJsiiiTe MECOK, He A0MyCKaiiTe BHIOPpOCAa cMeCH M3
npooupku!

[Ipobupky I ¢ 3Ma TroToBOH
CMECH OTHJIOBOTO CIHPTA, KOHIIEHTPHUPO-
BAHHOW CEPHOM KHUCJIOTHI U IIECKA, 3aKpOITE
MpoOKOH ¢ ra300TBOAHON TPyOKO# U 3aKpe-
MUTE B IITATUBE, KaK TOKA3aHO Ha puC.3.

[IpurotoBbTe J1BE€ TPOOUPKU W
HajeliTe B OAHY M3 HUX 3-5 Kamenb OpoMm- Puc 3
HOM BOZIBI
(mpoOupka 2), a B Apyryro 5-6 xamenb pacTBOpa NepMaHraHara kaius (mpoobupka 3).
OcTopoxHO HarpelTe mpooupky I co cMechblo criupTa U Kuciaotel. [loodepeaHo ormy-
CTUTE KOHEIl ra300TBOJHOM TpyOKHM CHauana B OpOoMHYIO BOAy (mpoOupka 2), 3aTeM B
pacTBOp nepMaHranara kaiaus (mpobupka 3).

[Ipu B3aMMOJENCTBUN TUIIOBOTO CIIUPTA C CEPHOM KHUCIOTOM MPOUCXO-
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JUT IEeTUAPATAINS CIIUPTA C 00pa30BaHUEM ATHIICHA.

XHUMHU3M Imponcecca:

HH HH

| | HSOut |

H-C-C-H — H-C=C-H + H,;0
|| STHJICH

HOH

Jleruaparanusi cnupTa sIBIsieTcs OOLUUM CIIOCOOOM TMOYYEeHUS HENmpeIeabHbBIX
YIJII€BOIOPOAOB.
B npobupke 2 OpomHas Boga OBICTpO OOECLBEUMBAETCS BCIEACTBUE
MPUCOEIMHEHHSI ATOMOB OpOMa MO0 MECTY JABOMNHOM CBSI3H.

XUMH3M Mpolecca:

CHz :CHZ + BI’Z — CHz— CHZ
|

BrBr

1,2 — nuGpom 3TaH

B npoOupke 3 pacTBOop nepMaHraHara Kajius Takke ObICTpO 00eCLBEUHBAETCS.
IIpu 5TOM aTOM AJIKEH OKUCISAETCS B IByXaTOMHBINA CIIUPT
XUMH3M Mpolecca:
CH,=CH,;+[O]+H-OH — CH, - CH;
I
OH OH

DTHUJIEHTJIUKOJIb

JIns ankeHOB XapaKTEPHbl PEAKUMU MNPUCOEAUHEHUS II0 MECTY ABOWHOU
cBs3u. Peakmusi o0OecliBeurMBaHUs pacTBopa OpoMa M TMEepMaHTaHaTa Kajausl SBISIOTCS
Ka4eCTBEHHOW PEAKLMEN Ha IBOMHYIO CBS3b.

He npexpamias narpeBanusi mpoOupku I co CMEChIO CIIMPTa M KUCIOTHI,
MOBEPHUTE Ta300TBOJHYIO TPYOKY OTBEPCTHEM BBEPX U TMOJOKTHUTE BBIACIISIONINIACS
ra3. OTUJIEH TOPUT CBETSIIMMCSA IJIAMEHEM

XUMM3M MpoLecca:
CH4 + 302 —>2C02 + 2H20

OnbiT Ned4. [TonydeHue u CBOMCTBA alleTUIIEHA.

PeakTuBbl: KapOuJ Kanblus B Kycoukax CaC,
OpoMHasi Boja, Br,-BOJIHbIN
pactBop nepManranara kanust KMnO4

OnbITHI ¢ AETHJIEHOM NMPOBOAUTE OBICTPO M B BBITSIZKHOM IIKa(y!

IMosy4yeHHBI aneTH/IeH U3 KapOuaa KaJbLUsl COMAEPKUT BpPeJAHbIC, HENPH-
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SITHO MAaXHYyIMe npuMecH: NH;, PH;, AsH3

bepyT npobupky I ¢ MaJIeHbKUM OTBEPCTHEM B JIHE, B HEE MOMEIIAIOT HEOOJIb-
IIOW KyCOYeK KapOuaa KalblMsl U 3aKPBIBAIOT IPOOUPKY MPOOKOH C ra300TBOAHOM

TPpYyOKOH, UMEIOIITUH OTTSHYTHIM KOHEIT

3akpenute npoOUpKy I B ITaTUBE BEPTUKAIBHO TaK, YTOOBI K JIHY MPO-

OMpPKU MOKHO OBUIO MOJCTaBUTh CTAKAHUUK C BOJIOM(pHC.
4).

Bosbmute aBe mpoOUpKU U HAJICHTE B OJHY
u3 HUX 3-5 kanens OpoMHO# BoJibI (TTpoOupKa 2), a B Apy-
I'yro 5-6 Kamneiab pacTBOpa NepMaHraHaTa Kajus.

[TonHecuTe cTakaH4MK C BOJOM K JHY MPO-
Oupku I Tak, yToObI HAYAJIACh PEAKLUs B3aUMOACHCTBUSA
KapOuJa Kajabus ¢ BOAOW. 3aTeM CTaKaHYMK C BOJAOU
MOJICTaBbTE MO NPOoOUpKy 1.

Peakyua e63aumoodeiicmeusn kapouoa Kaavyusa c
600011 IK30mepmuuna/

B mpoGupke I OypHO BbIIENsIeTCs ra3000-

Pa3HbIN allETUIICH.

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

['uaponu3 kapOuia Kaiblus — Ja00PATOPHBINA M MPOMBIILUIEHHBII CIOCO0 MOJy-

YeHHs alleTUJICHA.

[ToouepeaHO OMyCTUTE KOHEL ra300TBOJAHON TPYOKM CHayaia B OPOMHYIO BOAY

(npobupka 2), 3aTeM B pacTBOp MepMaHraHaTta kanus (mpooupka 3).

bpomuas Bosa obeciiBeunBaeTcs BCIASACTBUE MPUCOCIUHEHUS aTOMOB Opoma 1o

MECTY TPOMHOM CBSI3H.

XUMM3M MpolLecca:
HC=CH + 2BI’2 — BI’QHC — CHBI’Z
1,1,2,2- TerpabpomdTan

P030BBII pacTBOp mepMaHraHaTa Kajidsg Tak e ObICTpO 00eCLBEUUBAETCS; MPO-
HCXOJIUT OKUCIICHUE alleTUJIEHA [0 MECTy pa3pbiBa TPOMHOUM CBA3M C 0Opa3oBaHUEM
1[aBEJIEBOM KUCIIOTHI, KOTOpas Jajbllle OKUCISETCS O YIJIEKUCIIOro rasa

XUMH3M Ipoliecca:
[O] [O]
HC=CH —HO-C-C-0OH — 2CO; + H,O
[
0]0)

maBcjIcBasA KMCJIOTa

ObecuBeunBanue OPOMHOM BOJIBI M pacTBOpa MEpMaHraHaTa Kajus JOKa3bIBaeT
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HETMPEeIeTbHOCTD alleTUIICHA.

3aTeM CHOBA ISl IPOJOJKEHUS PEAKIMK TOJIHECUTE CTaKaHYMK C BOJOM KO
IHY TpoOupku I, MOBEPHUTE ra300TBOJIHYIO TPYOKY OTBEPCTHEM BBEPX U IMOJOKTUTE
aleTWICH y KOHIAa ra300TBOJHON TpyOku. OH TOPUT CBETAIIUMCS, KONTAILIUM ILIaMe-
HEM.

XUMU3M Imponcecca:
2C2H2 + 302 — 2C02 2H20

6. Congep:xanue oTyera:

6.1 HammenoBanwue paboTh

6.2 Llenb paboTHI

6.3 Ilepeuenb o0OpyaOBaHUs

6.4 IlepeueHb peakTUBOB U UX (HOPMYJIBI

6.5 YpaBHeHMS peakiuii, HAOIIOACHUA(OMMCAaHNE BHEITHUX XapaKTePHBIX
IIPU3HAKOB PEAKITUH) , BEIBOBI JIJIsI KQXKIOTO OIBITA CBEJCHHBIC B TAOIHILY

6.6 OTBeThl HA KOHTPOJIbHBIE BOIIPOCHI

7. KOHTpO/IbHBbIE BONIPOCHI.

7.1 Tlouemy u3smensiercst uBet cynbdara meau (II)? O comepkaHuu Kakoro sie-
MEHTa B UCCIEAYEMOM BEILIECTBE 3TO CBUAETEIbCTBYET?

7.2 O coaep>kaHHM, KaKOTO AJIEMEHTAa CBUAETENbCTBYET IOMYTHEHHE OapUTOBOM
BozbI? [louemy nMpoucXoauT NOMyTHEHUE OApUTOBOI BOJIBI (M3BECTKOBOI)?

7.3 Kak noay4aroT MEeTaH B JlabopaTtopun?

7.4 KakoBO OTHOIlIEHHE M€TaHa K OpOMHOW BOJi€ U pacTBOPY MEpMaHraHaTa Ka-
mus’?

7.5 Kak nomy4arot 3TUjIeH B J1abopaTopuu?

7.6 KakoBO OTHOIIEHUE ATHIIEHA K OpPOMHOMN BOJIe U pacTBOPY MepMaHraHaTa Ka-
nus’?

7.7 Kak mony4aroT aneTuiieH B Jabopatopuun’?

7.8 KakoBo oTHoIIeHHE K OPOMHOM BOJIE M paCTBOPY NEpMaHTaHaTa Kaus?
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JlabopaTtopHasi paGora Ne4
«AnenTudukanusa OpraHu4ecKMuX COeUHEHUH OTACJbHBIX KJIACCOB)

1. Heab padoThI: MONYyYUTh MPAKTUUECKUE HABBIKA TEXHUKH SKCIIEPUMEHTA OIO0-
3HABaHUSl KHUCIOPOJCOJIEPKAIUX OPTraHUYECKUX COCAMHEHUHN MO XapaKTEPHBIM CBOW-
CTBaM.

2. Bpemsi BbINOJIHEHHSI Pa00OThI: 85 MUH

3. KpaTkue TeopeTnueckue cBeAeHUs!

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

Peakruu, KOTOphIe HMCHOJB3YIOT I HACHTH(PUKAIUHA PA3JIUYHBIX BEIIECTB,
Ha3bIBAIOTCSl KAUECTBEHHBIMU.

Crnenuduueckue XMMUYECKUE CBOMCTBA OPraHMYECKUX BELIECTB OOYCIIOBIICHBI
CTPYKTYPHBIM CTPOCHHEM: TUIIOM YTJIEPOAHOTO CKEJIETa, HAJUYUEM KPATHBIX CBS3EH
(>C=C< npoiinbix wim —C= C- TpoiHbIX),HaTnureM (HYHKIIMOHATIBHBIX TPYIII.

Jliist pacrio3HaBaHusl TpeX BEHIECTB (TIUIEPUHA, aJIbJIETUAA, TTFOKO3bI) POBOST
KaueCTBEHHbBIC PEAKIIMU Ha HATMYKUE (PYHKITMOHABHBIX TPYIIIL.

OYHKIIMOHAIBHBIMU TPYIMIaMH HA3bIBAIOTCS TPYMIBI aTOMOB, KOTOPHIE 00YyCIIOB-
JMBAIOT XapaKTEPHbIE XUMUYECKUE CBOMCTBA JJAHHOTO KJIacca BEUIECTB.

OOmMM 11 3TUX KJIACCOB BEIIECTB SIBJISAECTCS B3aUMOJICUCTBUE C TUIPOKCHIOM

MEJIH.
['mapokcua Mmeau MOKHO MOJYYHUTh IO PEAKLIAN:
CuSO4+2NaOH= Cu(OH)zl +NaxSO4
I'uppoxcunpHas rpynna — OH sBnsiercd (QyHKIMOHANBHON TPYNION AJiA CHUp-
TOB.

K MHOroaroMHsIM criipTaM OTHOCSITCS OPTaHMYECKUE COCIUHEHUS B MOJIEKY-
JIaX KOTOPBIX COJIEPIKUTCS HECKOJIBKO T'MIPOKCUIIBHBIX TPYIII, COCIUHEHHBIX C YIJIE€BO-
JTOPOJHBIM PaUKaIOM, TPeXaTOMHBIN ciupT - riauiepuH C3Hs(OH);

Ecnu x cBexxenpurotoBieHHOMY ocanky ruapokcuna menu (11) B mpucyrcTBun
IEJIOYH TIPWIUTH TIUIEPUH U BCTPAXHYTh, TO OCAJIOK pacTBOPSIETCS U 0Opa3yeTcst pac-
TBOp SIpKO-CUHErO 1BeTa — rauuepaT meau (II). 9Tto kauecTBeHHast peakivsi HAa MHOTO-
ATOMHBIE CITUPTHI.

XUMH3M Ipoliecca:

CH,OH HQ CH,O

| S Cus 1 _Cu+2H;0
CHOH + HO CHO
| |
CH,OH CH,OH

Kap6onunbnas rpynna —COH sBisieTcss GyHKIMOHATBHON TPpYNION JUisl ajibie-
rujioB. Jns anpaeruoB Haubosiee XapakTepHbl peakIMu OKUCIEHUS U MPUCOEAUHEHUS.
Peakiuu OKuCHEHHUS SBISIOTCS KAa4eCTBEHHBIMHM peakIMsiMU Ha anblaeruibl. Kaue-
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CTBEHHBIMHU PEAKIMSIMU Ha albJCTHIIBI SIBISIOTCS PEAKIHs «CEPEOPSHOTO 3epKanay u
OKHCJICHHS aJIbJICTUIOB THAPOKCHIOM MEITH.

Ecimm k romybomy ocanky ruapokcuaa meau (II) mpuimmuth pacTBOp YKCYCHOTO
aNpJIeTUIa ¥ CMECh HarpeTh, TO CHAYaJia MOSBJISETCS KEITHIH 0CaI0K THAPOKCHUIA M-
mu(I), KoTopeIid MpH TajbHEHIIIEM HarpeBaHWU MPEBPAIIACTCsl B KPACHBINH 0Ca0K OKCH-
na meau(l).

XHUMH3M TIpoliecca:

0 e
CH;~CC +2Cu(OH), — CH;~C  +2CuOH + H;0
HO H JKENTBIN

2CuOH — Cu,O + H,O
YKEJIThIN KpacHbIN

CyMMmapHO€ ypaBHEHUE:

y O O

o 7

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

['mroK03a MO CBOMM XMMHUYECKUM CBOMCTBAM SIBIISICTCS aJbJACTUIOCIIHPTOM T.€.
OHAa TpPOSIBJISIET CBOWCTBAa, KaK  aJbJEeTUJIOB, TaK ©U  MHOTOATOMHBIX
cnuptoB. IloaTOomMy nmst TiarOKO3bl Takxke xapaktepHa peakuus ¢ Cu(OH),.
PesynbpraTr peaknum OyaeT 3aBUCETh OT YCIOBHUH €€ MPOBEICHUS.

a) KadecTBeHHas peakmusl Ha TIIFOKO3Y KaK MHOTOAQTOMHBIM CITUPT: B3aMMO-
neyicteue ¢ Cu(OH), Ha X050y ¢ 00pa30BaHMEM TEMHO-CHUHETO pacTBOpa IIIOKOHATA
meau (II).

//O V4 O
C C
M "H
CHO H HO Ha xomony C-HO
| + Cu | Cu + 2H,O
CFOH 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 0O0pa30BaHUEM B Hayalie *KEITOro, 3aTEM KPAaCHOIO 0Ca/jl-
KOB.

XUMH3M Mpolecca:

L0 0
C\ +2 Cu(OH), = C_ + 2CuOH + H,O
f H \ OH YKEJITHIN
(CHOH)4 (CHOH),4
| |
CH,OH CH,OH

2CulOH —» Cu0O+Hx0O
Kenteiit KpacHsrit

JIist pacrio3HaBaHUs TIIOKO3bI, Caxapo3bl, Kpaxmayia B Hayaje NpoBOAAT Kaye-
CTBEHHYIO PEaKLHIO Ha KpaxMall.

XapakrepHoil peakiueit kpaxmana (CsH0Os), sIBISI€TCS €ro B3auMOICHCTBHUE C
onom. Ecnu Kk oxJaxaeHHOMY KpaxMajdbHOMY KilelcTepy J00aBUTh pacTBOp Hoja, TO
MOSIBJISIETCSI CHHHUE OKpAIlIMBaHUE.

st pacnio3HaBaHuUs IIIOKO3bI U CaXapo3bl MPOBOJSAT KAUECTBEHHbBIE PEAKI[UU Ha
MHOTOAQTOMHBIE CTIIUPTHI U HA HAJTUYKHE CBOOOHON ajIbJACTHIHON TPYTIIIHL.

Caxapoza Ci2H2,0,; — nucaxapun. g Hee XxapakTepHa peakinsi MHOTOaTOMHBIX
cniupToB: npu B3aumoencteun ¢ Cu(OH), obpasyercs pacTBOpUMBIH B BOJIE PacTBOP
caxapaTa MeJu (SIpKO-CUHHI pacTBOp)

Caxapo3a He COAEPKUT CBOOOTHYIO alibJAETUIHYIO IPYIITY, OTHOCUTCS K HEBOC-
CTaHaBJIMBAIOIINM YyTJeBOjiaM, osTomy npu HarpeBanuu ¢ Cu(OH), ,ne oOpa3zyet
KpacHOro ocazka okcuaa meau(l).

Kap6oHOBbBIE KHCIIOTBI — 3TO IPOU3BOIHBIE YTIIEBOIOPOJIOB, CoJepKaliue PpyHK-
[IUOHAJIbHYI0 KapOokcuiibHyt0 rpynny — COOH.

HaunGonbiee 3HaueHnEe UMEIOT HACHIIIIEHHbIE MOHOKAPOOHOBBIE KUCIOTHI, UX
obmas popmyna: CyHznii COOHN> 0

Kap6oHOBBIE KHCIIOTHI SBJISIOTCS CITA0BIMU KUCIIOTAMH.

Kap6oHoBble KHCIOTHI 00J1aJaI0T BCEMH CBOMCTBAMU HEOPTaHUUECKUX KUCIIOT:
JTUCCOLIMMPYIOT ¢ 00pa30BaHKEM MOHOB; 00pa3ylOT COJIU NPHU B3aUMOCIHCTBUU C aK-
TUBHBIMU METAJUIAMH, OCHOBHBIMHU OKCHJAMH, IIEJI0YaAMHU.

OTH peakuuu UayT ¢ pa3pbiBoM cBsizu O—H

J11st KapOOHOBBIX KHCIIOT XapaKTEepHbI peakiiu ¢ pa3pbiBoM cBsizu C—O (3ame-
menne OH-rpynmnsl). BzaumonelicTBre co cnuptamu ¢ 00pa3oBaHUEM CIIOKHBIX (-
POB;

MEXMOJIEKYIIIpHas AeruapaTalys ¢ 00pa30BaHUEM aHTUAPHUIOB.

VY kapOOHOBBIX KHCIOT UAYT PEAKIIUHU C YIaCTUEM paauKaa.
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benku — 510 a3zorocojiepiKaliue BBICOKOMOJIEKYJISIPHBIE OpPTraHUYECKUE
BEIIECTBA CO CJIOKHBIM COCTAaBOM U CTPOCHHEM MOJEKyl. B cocTaB moiekysbl Oenka
MOXXET BXOJIUTh OT HECKOJIBKHUX JECATKOB 1O COTE€H ThICAY M JakKe MUJUIMOHOB
AMUHOKHCIIOTHBIX ~OCTaTKOB. B 0eilkax pa3iauyaiT MEePBUYHYIO, BTOPUYHYIO,
TPETUYHYIO U YETBEPTUUHYIO CTPYKTYPY.

B panukanax amMUHOKHCIOTHBIX OCTAaTKOB OE€JIKU COJEpKaT pa3inyHble QyHKIIH-
OHAJIbHBIE TPYMIIbI, KOTOPbIE CIOCOOHBI BCTYIIATh B PEAKIUU OKUCJIEHHS — BOCCTAHOB-
JeHus, dTepudrKaIiyg, aTKMHUPOBAHUS, HUTPOBaHUs. benku o6nagaroT ampoTepHBIMU
CBOMCTBaMH: MOTYT OOpa30BBIBATh COJNIM KaK KUCJIOTa (32 CU€T KapOOKCHIBHOM TpyTi-
TbI), KaK OCHOBaHUE (3a cuéT HUTPOTrpyIIbl). benku obmamator OydepHbpIMU CBOMCTBA-
MH: B paCTBOPE MOTYT CBSI3bIBATh KaK BOJAOPOIHBIC, TAK TUAPOKCUIBHBIEC HOHBI.

benku noasepratorcs ruaponu3sy. lIpy AeHCTBUM COJIEH TSKENBIX METAUIOB, a
TaK)kK€ KOHIIEHTPUPOBAHHBIX PACTBOPOB KUCIOT W IIEJOYEH, HarpeBaHUs U JPYrUX
(haKTOpPOB MPOUCXOIUT HEOOpATUMOE CBEPTHIBAHUE OEITKOB (AeHATypaIus).

[{BeTHBIC peakiuy HA OCJIKU:

a) KCAHTOIIPOTEMHOBA peakivs (Ha OCTaTKW aMUHOKHUCIIOT, COJEp)Kallux OeH-
30JIbHBIE KOJIBIIA):

benok + HNOj (KoHII.) — KeNITOe OKpallliBaHHE.

0) OuypeToBas peakius (Ha MENTHIHBIEC CBSI3H)
benok + CuSO4; + NaOH— sipko-¢uosneToBoe okpalirBaHue
(Hacpim.) (KOHII.)

B) IUCTEUHOBAsS peaKIus (Ha OCTATKH aMUHOKHCIIOT, COJICPIKAILUX CEPY):
benok + NaOH+Pb(CH3;COQO), — uepHO€ OKpalirBaHue
anierat ceunna (1)

4. Ilepeyenn 000pyaoBaHUs
4.1 CnimproBkKa;

4.2 IlratuB ¢ nmpoOUpKam# ;
4.3 Jlepxatens i IPOOUPOK;

5. ITopsiioK BBHINIOJIHEHUSI JIA00PATOPHOI PAa0dOThHI

OnbiT Nel. Ono3HaBaHue riiMIepuHAa, aJIbJAeruaa, riroKo3bl, THAPOKCHI0M
Mean
PeaktuBbi: pactBop cynbpara meau CuSOy;
pactBOp ruapokcuaa Hatpus NaOH;
rimnepud CsHs(OH)s;
ykcycHbii anpaerun CH3;COH;
pactBop 1iok03bl Cg Hi20g;
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B nauane nonyuarot rugpokcua meau Cu(OH),. lng DToro moMemaror B mpo-
oupky 10-12 kamenb pactBopa cynbdara Meau, 3aTeM 7-9 M pacTBOpa THIPOKCH]IA
HaTpusi U MEPEMEIINBAIOT — o0Opa3yercs rojiyOooll CTYJEHUCTBIM OCalOK THAPOKCUAA
MEIHN.

[TpuroroBbTe Tpu npoOupku. B nepByro U3 HUX MOMECTUTE HECKOJBKO Kalellb
BELIECTBA U3 CKISIHKU Nel, BO BTOPYIO HECKOJIBKO Karleslb BEUIECTBA U3 CKIIIHKU 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 oOpa3yercs SpKHil CHHUN pPacTBOp — KaueCTBEHHAs peaKIius
Ha MHOTOATOMHBIE CIIUPTHI (3HAUUT B 3TUX MPOOHPKaX INIHMILEPUH U TIII0K03a).B TpeTheit
MpoOMpKEe BHEIIHUX MPU3HAKOB PEAKIIMH HE HAOMI0JaeM, 3HAYUT B HEH aJIbJIETU.

[Tocne aTOoro nmoouepeAHO HarpenTe Kaxayr NpoOUpKY, MPEeIBAPUTEIBHO 3aKpe-
NUB Ha HEW JepxaTesb AJi1 NpoOupok. B AByx mpoOupkax Mpou30MIyT W3MEHEHHUS:
BbINa/leT KpacHbI ocafok Cu,O. 3HauuT, B 3TUX NPOOMPKAX HAXOIUTCS albIETU] U
rioko3a. B TpeTheil npoOupke Npru3HaKoB peakluy He HaOII0AaeM.

OmnbiT Ne2. PacniozHaBaHue KpaxmaJia, caxapo3bl, IJIIOKO03bI.

PeakTuBbl: 107, BOAHBIN pacTBOP;
pactBop cynbdara meau CuSOy.
pactBOp ruapokcuaa Hatpus NaOH;
pactBop 1ok03bl CeH120g;
pactBop caxaposbl C1oH; 9O
kpaxManbHbIN Kinectep (CqH;oOs)n.

[IpuroroBbTe Tpu NpoOUpPKHU .B nepByI0 U3 HUX MOMECTUTE 2 KAIJIM BEIIECTBA U3
CKIITHKHA Ne4,BO BTOpPYIO 2 KaIUIM BEIIECTBA M3 CKISHKU Ne5 ,B TPEThIO 2 KaIluly Bellle-
cTBa U3 CKISIHKA Ne6. JloOaBpTe B Kaxayro mpoOupKy mo 1 kamim pactBopa iona. B
OJTHOM TIpoOupKe 00pazyeTcsi CUHEE OKpalllMBaHUE, ITO 3HAYHT YTO B HEW kKpaxmai B
JIBYX IPYTUX, BHEIIHUX MIPU3HAKOB PEAKIIMHA HE HAOIIOaeM.

Jlns1 pacrio3HaBaHUsI TIIIOKO3bI U CaXapo3bl, HY’KHO IIPOBECTH PEAKIIUU C THIPOK-
cusom meau (II).

[To onucaHHON METOJMKE, B IEPBOM OINBITE MoJryduTe ruapokcua meau (I1).

B nBe uncThie MPOOUPKU TOMECTUTE MO 2-3 KaIlJIM COJIEPKUMOI0 JIBYX HyMEpO-
BAHHBIX CKJISTHOK, UCKJIFOYUTBH Kpaxmail, 1ooaBbTe 2-3 miu rugpokcuaa meau (11).

B o0eux mpoOupkax oOpasyercs CMHUN pacTBOp — KayeCTBEHHAs PEaKIUs Ha
MHOTOaTOMHBIE CITUPTHI, XapaKTEPHAasH I TJFOKO3bI U CaXxapO3bl.

[Tocne sToro Harpeiire moouepenHo obe mpobupku. B omHol mpobupke mpo-
M30MIyT U3MEHEHUS: BhINAAET KpacHbI ocaiok Cu,O — KayecTBeHHAasl peakius Ha ajlb-
JETU]Ibl, 3HAUUT B 3TOM MpoOUpKe TItoKo3a. B npyroit nmpobupke, BHEITHUX MTPU3HAKOB
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peakimu He HaOIIoJaeM, YTO YKa3bIBAe€T Ha OTCYTCTBHE B MOJICKYJIE CBOOOHOM ayb/ie-
TUHOW TpyNIbl. 3HAYHUT B 3TOM MPOOUPKE caxaposa.

OnbIT3. OKHCIIeHHE AJIbIErHI0B AMMHUAYHBIM PACTBOPOM OKCHAA cepedpa
(peakuus "cepedpsiHOro 3epkaJa'’)

Peaxtusbl: YkcycHsiii anpaernn CH3COH;
ammuak, pactsop NH;,OH;
HUTpaT cepedpa, pactBop AgNO;

B yuctyro npobupKy BBOIAT 2 KaIlJld pacTBOpa HUTpaTa cepedpa u npuOaBIIIIOT
KaIuIo pactBopa ammuaka. OOpasyoomuid Oypblil 0caJlok THIPOKCHIa cepedpa pacTBo-
PSIOT, 100aBIAIOT U30bITOK (1—2 Karm) pacTBOpa aMMHuaka. 3areM IpUOaBIISIOT KAl
pacTtBopa (hopManbpAeruia U MEUIEHHO MOI0TPEBAIOT COACPKUMOE MPOOUPKHU HAJl Ij1a-
MeHeM ropeiiki. [Ipy ocTopokHOM HarpeBaHUM COAEPKUMOE MPOOUPKU OypeeT U Ha ee
CTEHKaX BbIJIEISETCS cepeOpo B BUAE OJECTSIIETO 3€pKaIbHOrO HajleTa (KOMILJIEKCHBIN
MOH METajljla BOCCTAaHABIMBAETCS 10 METAJUIMYECKOTO cepedpa).

XUMHU3M Tponecca:

O
/l t, aMMHAYHBII pacTBOR //
CH3;- (\: + Ag,0O CHs; - C\+ 2Ag]|
H OH

BoccranoBienHnoe cepeOpo ocenaeT Ha CTEHKax MPOOUPKU B BHUJE OJECTAIIETO
HAJIETA, a abJETU]l OKUCISETCS B COOTBETCTBYIOLIYIO OPTaHUYECKYIO KUCIIOTY.
DTa peakus SIBJIAETCS KAYECTBEHHOW peakIMer Ha albIETUIbI.

OnbIT 4. B3anMoeiicTBHE YKCYCHOM KHCJIOTHI CO CITUPTAMH.

PeakTtuBsl: ykcycHas kucinora CH;COOH;
sranoi C;HsOH;
cepHas kuciorta KoHil. H,SOy.

B npoGupky BieiTe 2 M1 pacTBOpa YKCYCHOW KUCJIOTHI U 1 Ml 3TaHo’a. 3aTeM B
MPOOUPKY OCTOPOKHO 100aBbTE 1 MJI KOHLEHTPUPOBAHHOW CEpHOM KUCIOTHI. [Ipobup-
Ky 3aKpoiTe MpoOKOH C JUIMHHOW CTEKJIIHHOM TpyOKoil-XonoauinbHuKoM. CMech OCTO-
poxkHO mojorpeite. Omrymaercs 3amax si0JIoK YKCyCHO-3THJIOBOTO 3¢upa (dTHialrera-
Ta).

XUMH3M Ipoliecca:

O O
// //
CH;- C - OH+HO-C,Hs - CH;— C —O—- C,Hs+H,O
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KucnoTel B3auMOACMCTBYIOT CO CIIUPTAMU C 0Opa30BaHUEM CIIOKHBIX 3(PHUPOB.

OmnpbIT 5. CBepThiBaHMe 0€JIKOB NP HATPEBAHUM

PeakTuBbI: O€TTKH, BOJTHBIC PACTBOPHI;
cynbdat ammonus, 2 H. pactBop (NH4),SO4

B npoOupky HanuBaroT 4 Karm pacTBopa Oejka U HarpeBaroT B IJIAMEHH roped-
KM 10 KumneHus. bemok mpu 3ToM BhIMagacT B BUAEC MYTH WIM XJombeB. KomnyecTBo
CBEpHYBIIIErocs 0eKa Mpyu HarpeBaHUU YBEITUYUBACTCA.

CepTbhiBaHrE OEIKOB — IMPOLIECC HEOOPATUMOTO OCAXKIEHUS, TaK KaK OEJIKOBBIC
MOJIEKYJIBI TIPU ATOM MEHSIOT CBOIO CTPYKTYPY.

OmnbIT 6. [IBeTHBIE peakuu HA OeJIKH

PeakTuBbl: O€1KH, BOJHBIE PACTBOPHI;
eakuil HaTp, 2 H. pactBop NaOH;
€KUM HAaTp, KOHIIEHTpUpOoBaHHbIN pacTBop NaOH;
a30THas KucioTa, KoHueHTpuposanHast HNOs;
cyabdar menu, 0,2 H. pactBop CuSOy;
YKCYCHOKUCIIBIN cBUHEIL, 2 H. pacTBop (CH3COO),Pb.

1. Buypemosas peaxyus. B npoOupKy moMeniaroT 2 Karjid UCCIEAYyeMOro pac-
TBOpa Oelka, 1kamio npactBopa 1esnouu u 1 kammo cyiabdara menu. JKuakocTb okpa-
ITUBAETCS B (PMOJICTOBBIM I[BET, KOTOPHIN 3aMETEH JIa’Ke B OKPAIICHHON BOJIHOW BBITSIK-
Ke Msca. buypeToBas peakiys cBs3aHa ¢ HUIMYMEM B OelIKaX TENTHIHBIX TPYITHPOBOK

-0 H,
.

_C-N-—
KOTOpbI€ O0YCIIOBIMBAIOT MOSIBJICHHE OKPACKH MPU B3aUMOJICHCTBUU C COJISIMU METH.

2. Kcanmonpomeunosas peaxyus. B mpoOupKy BBOJAT 3 Karid BOJHOTO PacTBO-
pa OGenka u 1 karmo a30THOM KUCHOTHL. [losiBisieTcst Genbiii ocanok. [Ipu HarpeBaHuu
PEAKIMOHHON CMECH PACTBOP M OCAJOK OKPAIIMBAIOTCA B SIPKO-KEJITHIM 1BET. CMeCh
OXJIAXKIAIOT W N00aBIAOT 1-2 Kamam eakoro Harpa. [Ipu 3ToM >kenToe OKpalluBaHHE
MEPEXO/IUT B IPKO-0paHkeBoe. KcaHTonpoTenHoBas peakiius o0yciIoBIeHA HATUYUEM B
OelKax apoOMaTHYECKUX aMUHOKHUCIOT. JKenToe OKpallliBaHUE TOSBIISECTCS KaK pe3ysib-
TaT HUTPOBAHUS apOMATUUYECKUX SIZIEP.

3. Hucmonpomeurnosas peaxyus. B mpoOUpKy BBOAST KOMOYEK Oenoil miepcTsi-
HOM MpsiKM, 2 Kalluld pacTBOpa €JIKOTO HaTpa, KaIlll0 pacTBOpa YKCYCHOTO CBUHIIA U
HarpeBarT COJACPKUMOE MNPOOUPKH B IUIaMEHH ropenku. [losBisieTcss KOpUYHEBO-
YepHBIA 0CaOK Cylb(umaa CBHHIA. DTa peakiysl Ha COJAEpKAaHUE CEphl B OelKax, ee
JarT OEJIKH, CoJIepkalue HUCTUH U METUOHUH.
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6. Conep:xanme oTyera.

6.1 HanmenoBaHue paGoThI

6.2 Llenb paboOTHI

6.3 Ilepeuenp 00OpyaOBaHUS

6.4 IlepedeHb peakTHBOB U UX (POPMYJIBI

6.5 YpaBHeHMs peakuuil, HAOMrOIeHNS (ONMCAaHUE BHEIIHUX XapaKTEPHBIX MPH-
3HAKOB PEAKIMH) , BEIBOJIBI JIJIsl KAXKJIOTO OIBITAa CBEJICHHBIC B TAOIUILY

6.6 OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

7. KoHTpO/IbHBIE BONIPOCHI

7.1 Yto Ha3zbiBaeTCs GYyHKIIMOHATBHOU IPYIIION?

7.2 Kaxkne BHENIHME TPU3HAKH IMPOTEKAHUS PEAKIIUN B3aUMOJECHCTBUS YKCYCHO-
ro anpaeruja ¢ ruapokcugom menu ( Il ) npu HarpeBanun?

7.3 Kakue KaueCTBEHHbBIEC PEAKIIMU HA aJIbACTUAbI Bl 3HaeTe?

7.4 Tlouemy B mpoOUpPKE C PAaCTBOPOM YKCYCHOTO alibJieTuia MosBisieTcs "ceped-
pAHOE 3epKano"?

7.5 Ilouemy mpu HAarpeBaHWM YKCYCHOTO albJEruja C THJIPOKCHUIOM MEIH B
MpOOUpPKE MOSBIISETCS CHAYaIa KEIThIN, 3aTeM KPacHBIN 0CaI0K?

7.6 Ha xakue cBsi3u B MOJIEKyJie OeJKa sIBIIIETCSI OMypeToBasi peakilus siBIsSeTCs
kadyecTBeHHOW? Kakoii BeT pactBopa?

7.7 Uem oOycrnoBiieHa KcaHTONIpOoTenHOBas peakiusi? [{Bet pacTBopa.

7.8 Kak MOKHO JI0Ka3aTh B O€JIKaX HAJIMIUE CepPhI?

7.9 Kakwue BemiecTBa 00pa3yrOTCsl MpPU B3aUMOJICUCTBUHM YKCYCHOM KHCJIOTHI CO
CIIUpTaMHu?

8. Cniucok Jimreparypsl

1. [TeyaTHbIEe U3TaAHUS

1. Pymzutuc, I'. E. Xumus. ba3zoBeiil ypoBeHb : yueOHUK 711 00pa3oBaTeib-
HBIX OpPTaHU3alNN, peaTu3yIInX 00pa3oBaTeIbHbIC MPOTPAMMBI CPETHETO MPOdeccH-
oHasibHOTO 0oOpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocsere-
uue, 2024. — 336 c. :un. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8. - Tekcer :
anekTponnbiii. - URL: https://znanium.ru/catalog/product/2157236 (Ocnosnoe neuam-
Hoe uzoanue — OIIU 1.)

2. DJ1eKTPOHHbBIE U31aHNs (3JIEKTPOHHbIE PeCcypPChl)

1. Pymsutuc, I'. E. Xumus. ba3oBsiii ypoBeHb : yueOHUK 1711 00pa3oBaTeib-
HBIX OpTraHU3allui, peaan3ylolIux 00pa3oBaTeIbHbIE IPOrPaMMBbl CpEIHErO MpodeccH-
oHasibHOTO 0OpaszoBanus / I'. E. Pynsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocseiiie-
Hue, 2024. — 336 c. 1. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
anekTponnbii. - URL: https://znanium.ru/catalog/product/2157236 (OcnogHoe anex-
mponHoe uzdanue — O9HU 1.)
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2. An¢punorenosa U. B. Xumus : yueOHUK U MPAKTUKYM ISl CPEIHETO MPO-
dheccuonanpHOro oopazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. TlonkoB. —
2-e u3n., uchp. u gon. — Mocksa : UznatensctBo Opaiit, 2023. — 291 c. — (IIpo-
¢beccuonanbHoe obpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 31€KTPOHHBIN
/I ObpazoBarenpHas miatdopma FOpaitt [caiiT]. — URL: https://urait.ru/bcode/513807

3. Huxonsckuii, A. b. Xumus : ydeOHUK U TIPAKTHUKYM JJII CPEIHEro Ipo-
(beccuonanpHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-€ u3l., nepe-
pab. u mom. — Mocksa : U3marensctBo FOpaiit, 2023. — 507 c. — (IIpodeccronans-
Hoe oOpasoBanme). — ISBN 978-5-534-01209-5. — Tekct : anexTponnsiii // O6pazo-
BarenbHas miargopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe 271ekmpoHHoe usdanue — OO 2.)

4. Xumusi : y4eOHMK JJIsi cpeAaHero mnpodecCHoHaIbHOrO oOpa3oBaHus /
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBai ; nmoa oOiei pegakiiu-
eii I'. H. ®aneeBa. — 2-e u3x., nepepad. u nom. — Mocksa : U3marensctBo HOpaiir,
2023. — 431 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7723-3.

— Texker : snextponnbit // O0pazoBatenbHas minatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocnoenoe anexkmpornnoe uzoanue — OOU 3.)
S. Tynuxun, E. Y. Xumus. B 2 4. YacTs 1. O0mias u HeopraHudeckas XuMus:

yueOnuk s CIIO / E. U. Tynukun. — 2-e usf., ucnp. u gomn. — Mocksa :FOpaiirt,
2019. — 385 c. - ISBN 978-5-534-02748-8— // ObC IOpaiit [caiiT]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
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6. http://www.xumuk.ru CallT 0 XMMHUH: KIacCUYECKHE YYEOHUKH, CIIPaBOY-
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YPaBHEHUM pPEAKLIHAM.

3. lonoJiHUTEIbHbIE HCTOYHUKU

1. banaes, ®. 3. Xumust metamioB : yueoHoe nmocooue / @. 3. banaes. -
Mocksa ; Bomorna : Undpa-Unxenepus, 2024. - 128 c. - ISBN 978-5-9729-1857-7. -
Texcer : anextponnsiit. - URL: https://znanium.ru/catalog/product/2171835

2. Xumus. 10-# knace. Yrimyonéunsii yposens / B. B. Epemun, H. E.
Ky3bmenko, B. . Tepenun, A. A. JIpo3nos, B. B. JIynun ; nox pen. B. B. Jlynuna. —
10-e u3x., crep - Mocksa : IIpocsemienue, 2023. - 448 c. - ISBN 978-5-09-107226-6. -
Texcr : anextponnsiit. - URL: https://znanium.ru/catalog/product/2089923

3. ["abpuensn, O. C. Xumus. 10-i1 knacc. ba3oBslil ypoBeHb : y4eOHUK /
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ usa., crep. — MoOCKBa :
[Ipocsemenne, 2024. — 128 c. : un. - ISBN 978-5-09-112176-6. - TekcT : 2neKTpOH-
HbIil. - URL: https://znanium.ru/catalog/product/2157258

4. ["abpuensn, O. C. Xumus. 11-i1 knacc. ba3oBslil ypoBeHb : y4eOHUK /
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CrnankoB. — 6-¢ usa., crep. — MoOcCKBa :
[Tpoceemenne, 2024. — 127, [1] ¢. : mi. — ISBN 978-5-09-112177-3. - Texkcr : 31ek-
TpouHbIit. - URL: https://znanium.ru/catalog/product/2157262

5. Epemun, B. B. Xumus : 11-if knace (yriryOJ€HHBINH ypPOBEHb) | YICOHHUK
/ B. B. Epemun, H. E. Ky3smenko, A. A. [Ipo3nos, B. B. Jlynun ; nox pen. B. B. JIynu-
Ha. — 10-e u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 480 c. - ISBN 978-5-09-

107469-7. - Tekcr : anektpoHHbIN. - URL: https://znanium.ru/catalog/product/2089926
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JlabopaTtopHasi pabGora NeS
«IlpurorosieHne pacTBOpoB»

1. Heab padoTbl: HAYYUTHCS TOTOBUTH PACTBOPHI C ONPEACIEHHON MaCCOBOM
JI0JIeH BellecTBa
2. Bpemsi BbINOJIHEHHsI pa00ThI: 85 MUH

3.Kparkue Teopernyeckue cCBeJIeHUS

PactBOp - 3TO OHOpOAHAS CHCTEMA, COCTOSLIAsl U3 YACTHUI] PACTBOPEHHOIO Be-
I1ECTBA,

PacTBOPUTEIISA U IPOLYKTOB UX B3aUMOACUCTBUS.

HacpllmeHHbIM pacTBOPOM HA3bIBAIOT TAKOM PacTBOpP, B KOTOPOM IIPU JAaHHOU
TEMIIEpaType BEIIECTBO OOJBIIE HE PACTBOPSIETCS.

HenacepllieHHBIM Ha3bIBAlOT pPacTBOpP, B KOTOPOM IPHU JAHHOW TeMIIepaType
HaXOJUTCSI MEHBIIIE PACTBOPSIEMOI0, YEM B HACBILLIEHHOM PacTBOPE.

IlepechllieHHBIM PacTBOPOM HA3bIBAIOT TAKOW PacTBOP, B KOTOPOM IIPU JaHHOM
TEMIIEPAType HAXOJIUTCS B PACTBOPEHHOM COCTOSIHUM OOJIbLIE BEIIECTBA, YEM B €O
HACBILIEHHOM PacTBOpPE IIPU TEX JKE YCIOBUAX.

MaccoBas 107151 paCTBOPEHHOIO BEILIECTBA, 3TO OTHOIIECHUE MACChl PAaCTBOPEHHO-
ro BelecTBa K 001eil Macce pacTBopa. MaccoByro JOJII0 pacTBOPEHHOTO BEILIECTBA
0003Ha4aloT OykBOil @( omera). BeipaxxatoT B 10JIIX €IMHULBI WM IPOIYKTA.

m(BellecTBa)
— , rae
m(pacTBopa)

® — MaccoBasi JI0JIsl PACTBOPEHHOTO BEIIECTBA, BEIPAKEHHASI B JIOJISIX €IUHUIIBI;
m (BelecTBa) — Macca paCTBOPEHHOTO BEILIECTRA, T;
m (pacTBOpa) — Macca pacTBopa , T.

MaccoByro 10J110 MOXKHO BhIpa3uTh Takxke B (%):

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

MaccoByto 10110 paCTBOPEHHOTO BEIIECTBA B MPOILIEHTAX % YAaCTO HA3bIBAIOT MPOIIECHT-
HOW KOHIICHTPALMEN 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-; [lnornocts Boasi(H,O) = 11/mi.
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PaccMotpum Tpu cioco6a n3MEeHEeHHs: MacCOBOM JOIM(KOHIEHTPALMU PacTBOPA)
[Ipu noGaBieHMH pacTBOPUTENS YBEJIMYMBAETCS Macca pacTBOpPA, a Macca BEIIECTBa
HE U3MEHSIETCS.

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)
100%

m(BelecTBa) =

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

Maccoesyio 0onto pacmeopennozo eewiecmsea Haxoo0um no ghopmyrne:

mi(BelniecrBa
w0(2) = BEIECTBA) oo

m(pactBopa 2)

[Ipu ynapuBaHuuM pacTBOpa YMEHBILIAETCSA Macca pacTBOpa, a Macca BELIECTBA HE U3Me-

HAETCS.
PactBop 1 PacTBop 2

[

Vooe\

—

—_—

40r
u Ha804

\
W

- 10r H:z0 Beinapunm
i S N 10r=30r H, 0 2

" “-10r Ha504
50r pacTBOpA 40r pacteopa .

i
o
ARAR YA

W\
-
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B sTrom ciiyyae HeoOXoAMMO CHayala pacCUMTaTh Maccy BeIlecTBa B 1 pacTBope Mo

bopmyiie:
®% - m(pacTtBopa)

m(BelecTBa) = 100%

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

m(BelecTBa
0%(2) = DAECMECTBA) 0oy
m(pacTBopa )

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

Macca pacTBOPUTENSI HE U3MEHSETCS.
PacrTBop 2

PacrtBop 1
e

\v

-
r
-
+10r BemecTRa ,’:1
(HoGasmiH) ;
50r pacteopa 60r pactropa .-'?J

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

dhopmyie:
( 1= ®% - m(pactBopa)
m(BemectBa 1) = T00%

3aTeM paccyuTaTh:
m (pacmeopa 2) = m (pacmeopa 1) + m (sewecmea?)

m (sewecmsa 2) = m (sewecmsa 1) + m (8ewecmsea 00b6asnennozo)
Maccosyro donto pacmeopénnozo sewecmsa Haxooum no opmyne:

%(2) = m(BellecTBa) 100%
WO = (pactsopa 2) °
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4. Ilepevyennb 000pyAOBaAHNS:
4.1 MepHblil HUIHHAD
4.2 XuMr4yecKuil cTakaH
4.3 MepHble KOJIOBI

4 4 [Tunerka
4.5 Xumudeckas majoukKa

Pucynok 3 Ilunerka

F_-. s —n - et g

Pucynok 4 Xumn4eckasi najgoukKa
S5.11opsiAoK BHINOJIHEHHS J1a00PATOPHOI padoThI

OmnbiT Nel. IIpurorosiieHre pacTBopa ¢ 3aJaHHOI MaccoBOii 10J1eil U3 TBEPAOTO
BelleCTBA.

Peaktussi: xmopun Hatpust NaCl.
kapOoHar Harpust Na,CO5.

[Tonmyunrte 3a7aHue y MpernoaaBaTels

PacTtBop, Kakoro BemiecTBa U B KAKOM KOJIMYECTBE HEOOXOAMMO IPUTOTOBUTH
[TpumepHoe 3amanue: Bam He00X0MMO TPUTOTOBUTS:

100r. 5 % pactBopa NaCl

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

PaccuuTatite MacCy BCIICCTBA, KOTOPOI'O BaM H€06XOI[I/IMO B3ATH IJIA IIPUT'OTOBJICHUA

pacTBopa:
m (pacTBopa):®
100%

m (ewecmsa) =
Omnpenenure maccy m(H,O) HeoOXxoauMyto 1Jis MPUTOTOBIEHUSI PacTBOpa
m (H,O)= m(pacTBopa)-m(BeriecTra)
Omnpenenure 00beM V(H,0)
V (H,O)=m/ p

[TomHMM, YTO: p(HO)=1 r/mn

IHociie pacyeToB HEOOX0AUMO IPUTOTOBUTHL PACTBOP, AJIS 3TOr0:

1) bepém HaBecky(BeIIECTBO U3 KOTOPOTO HEOOXOAUMO MPUTOTOBUTH PACTBOP) U
BBICHINIAEM B XMMUYECKHUM CTaKaH.

2) OTMepbTe MEPHBIM LWIMHAPOM paccuuTaHHbll 00beM H,O u BbLICHTE B XH-
MHYECKHM CTaKaH C BEIIECTBOM.

3) IlepemermaiiTe CTEKJISTHHOM MaJ0YKOM CMECh JI0 MOJIHOTO PACTBOPEHHUS BeIlle-
cTBa. PacTBOp roTos.

4) OnpenenuTte cpeay pacTBopa.

OnbiT Ne2 Paz6aBiieHue pacTtBopa.

Bbl mpurotoBwin pacTBOp ompeaesneHHoW KouieHTpanuu. Hampumep, 100 rp.
20% pacTtBOopa noBapeHHO# conu. K aToMy pactBopy n06aBbTe SOMII. BOJIBI U paccuu-
TaiiTe, KAKOW KOHIEHTPALUU MMOTYyUYHUTCsl pacTBOP(2)

[Ipu noGapiieHUU BOJABI YBEIMYMBAETCS Macca pacTBOpa, a Macca BEIIECTBAa HE
HU3MEHSETCS.
PaccuntsiBaeM Maccy pactBopa (2)

m (pactBopa 2) = m(pactBopa 1) + m(H,0) (nobaBieHHas)

MaccoByto 0510 paCTBOPEHHOTO BEIIECTBA HAXOUM 10 (opMyIie:

m(eewecmea 1)
w% (pacmeopa 2) = m(pacmeopa 2) -100%

51



6. Conep:xanme oTuéra

6.1 HaumenoBanwue u 11e51b paboTHI.

6.2Ilepeuennr 000OpyI0BaHMS.

6.3 [lepeueHp peakTUBOB U (hOPMYJIBI.

6.4 PacueThl Macchl BellleCTBa, MAacChl pacTBOPUTEIN U 00beM pacTBopa (aig ornbiTal)
MaccCy pacTBOpa M MacCOBYIO JIOJII0 PACTBOPEHHOTO BEUIECTBA (JJ1s1 OMbITA 2).

6.5 OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

7. KOHTpOJIbHBIE BOIIPOCHI
7.1. Uto Ha3bpIBaeTCs pacTBOpamMu?

7.2 YUto Takoe MmaccoBas H0JI1 paCTBOPCHHOT'O BCHIGCTB&?

7.3 Ilo kako# hopMyIie MOKHO PacCUMTATh MAaCCOBYIO JIOJIIO BellecTBa?
7.4 Kak u3MeHUTCA Macca pacCTBOPUTENSL U Macca BEIECTBA, MpU pa30aBIeHUH U yIa-

pUBaHUU pacTBOpa.

7.5

Bapmuant 1.2) Ha naunom ydactke cembsi coOpasia Xopoiuid yposkait opomeit. Jls 3a-
TOTOBKH Ha 3UMY, Mama peIInJia 3aCOJIUTh Orypibl. JlJIsi 3TOr0 OHA MOMPOCHIIA MIPUTO-
TOBHUTH PAacTBOP ISl 3aCOJKH OrypuoB. PaccunTaiiTe Maccy COJIM U BOJIbI KOTOpPBIE TO-
Tpedytorest s mpuroTosienust 1000 rpamMmoB 7% pacTBOpa MOBapEeHHOM COJH.

0) K 50r 10% pactBopa caxapa gomau 10r Bogsl. KakoBa MaccoBas /10715 caxapa B 10-
Jy4EHHOM PaCcTBOpE.

Bapuant 2. a) Ha naynom ydacTke ceMbsi coOpalia XOpoIuid ypoxkait MaJiuHbl. J{7s 3a-
TOTOBKH Ha 3UMYy, Mama peIlIWia CBapUTh BapeHbe. JlJisl 3TOro oHa mnompocuia mpuro-
TOBHUTH CUPOII JIJIi MaJJMHOBOTO BapeHbs. PaccunTaiite Maccy caxapa U BOAbl KOTOPBIE
noTpeOyrotcst ans npuroroBieHust 2000 rpammon 20% cuporna.

6) KakoBa MaccoBas 10151 COU B pacTBOpe, mojiydeHHOM mpu yrnapubanuu 150r 10%
pactBopa o 130r.

8. Cnmcok siurepatypsl

1. IleyaTHbIe U3AaAHUA

1. Pymzutuc, I'. E. Xumus. ba3zoBsiil ypoBeHb : yueOHUK 711 00pa3oBaTeib-
HBIX OpPTaHU3alluN, peaTu3yIInX 00pa3oBaTeIbHbIC MPOTPAMMBI CPETHETO MPOdecCcH-
oHasibHOTO 0OpaszoBanus / I'. E. Pynsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocseiiie-
Hue, 2024. — 336 c. :m1. — (Yuebnuk CIIO). — ISBN 978-5-09-111351-8. - Tekcr :
anekTponnbiii. - URL: https://znanium.ru/catalog/product/2157236 (Ocnosnoe neuam-
Hoe uzoanue — OIIU 1.)

2. DJ1eKTPOHHbIE U31aHNs (3JIEKTPOHHbIE PeCYpPChI)

1. Pymsutuc, I'. E. Xumus. ba3oBsiii ypoBeHb : yueOHUK 1711 00pa3oBaTeib-
HBIX OpPTaHU3allui, peaau3yoIIux 00pa3oBaTeIbHbIe MPOTPaMMbl CPEIHETO MpodeccH-
oHanpHOTO 0OpazoBanus / I'. E. Pymsurtuc, ®@. I'. ®enpaman. — Mocksa : [Ipocserie-
Hue, 2024. — 336 c. 1. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
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anektpoHubid. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosnoe 2nek-
mponnoe uzdanue — OOH 1.)

2. Aundunorenona . B. Xumus : yueOHUK U MPAKTUKYM JIJISI CPETHETO MPO-
dheccuonanpHOro oopazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. TlonkoB. —
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