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Beenenue

JlaGopaTopHble W TpakTHYeCKue 3aHATUA To ydeOHoiu mucrurmmHe OOJ[.07
XHUMHS COCTABIISIIOT BAKHYIO YaCTh TEOPETUUECKON U MTPOPECCHOHAIBHON MTPAKTUYECKON
MOATOTOBKA M HANpPAaBJIEHbl HA TOJATBEPKIACHUE TEOPETUYECKHX IIOJOKEHUNH H
dbopMUpOBaHHE TPAKTUUECKUX YMEHUN U MPAKTUYECKOTO OMBITA!

— pa3BUTh YMEHUSI COCTABJIATH (HOPMYJIbl HEOPTAaHMUECKUX U OPraHUYECKUX Be-
IIECTB, YPAaBHEHUSI XUMUYECKUX PEAKIHM, OOBACHITH UX CMBICI, UHTEPIPETUPOBATH pe-
3yJbTAaThl XUMAYECKUX SKCIIEPUMEHTOB, PEIIATh XUMUYECKHE 3a]1a4H;

— c(opmHpoBaTh HABBIKM MPOBENCHHUS MPOCTEHIINX XUMHUYECKUX DSKCIIEPUMEH-
TaJIbHBIX UCCJIEAOBAHUN C COOJIIOJIEHUEM TMPaBWil 0€30MacHOTO OOpalleHusl C BElleCTBa-
MU U TaOOpaTOPHBIM 000pPYI0BaHUEM;

— copMUpOBaTh MOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IPO-
LIECCOB U SIBJICHUM B OKPY’KAIOILIEH CpeJie, LIEJIOCTHOM HAy4YHON KapTUHBI MUpPa, B3aUMO-
CBSI3U U B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HaYK.

JlaGopaTopHble ¥ MPAKTUYECKUE 3aHATUS OTHOCATCS K OCHOBHBIM BHaM YUEOHBIX
3aHATUM.

BrinonHenue cryieHTaMu 1a00paTOPHBIX M MPAKTUYECKUX pabOT HAIpPaBJIEHO:

— Ha 0000lIeHne, CHUCTEMAaTHU3alldI0, YTIyOJICHHE, 3aKpeIICHUE MOTyYeHHBIX
TEOPETHUYECKUX 3HAHUI 10 KOHKPETHBIM TeMaM JUCIUIUINH;

— (hopmupoBaHUEe yMEHUI IPUMEHATH MOTYUYCHHbIE 3HAHUS HAa IPAKTUKE;

— peanu3alyio €IMHCTBA UHTEIUIEKTYaIbHOU U TPAKTUYECKON JAESATENBHOCTH;

— pa3BUTUE HHTEIUIEKTyalbHbIX YMEHHHU (QHAJTUTHYECKUX, MPOCKTUPOBOYHBIX,
KOHCTPYKTOPCKHX U Ap.) Y OyIyIIMX CIIEUHUaTUCTOB;

— BBIPA0OTKY MpU pEUICHUH TMOCTABJICHHBIX 3a/lad TaKUX MPOPECCUOHAIBHO
3HAYUMBIX Ka4yeCTB, KaK CaMOCTOSITEIIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTb, TBOpUYECKAs
WHULINATUBA.

Benymeit  nupaktuueckoi  1eNbl0  JJAOOpPATOPHBIX — 3aHATUH  SIBISIETCA
DKCIIEPUMEHTAJIBHOE IOATBEPKICHHE U TPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX
MOJIOKEHUH (3aKOHOB, 3aBUCUMOCTEM ).

ConmepxxanueM  jmabopaTopHbIX  pabOT MO JUCHMIUIMHE  SIBJSIIOTCS
SKCIIEPUMEHTaJbHasi  MpoBepka  (GOpMyJl, YCTAaHOBJIIEHUE U  TMOATBEPKICHHE
3aKOHOMEPHOCTEH, O3HAaKOMJIEHHE C METOAMKAMHU TMPOBEACHUS HKCIEPUMEHTOB,
YCTAaHOBJICHHE CBOMCTB BEUIECTB, X KAaYECTBEHHBIX U KOJIMYECTBEHHbBIX XapaKTEPHUCTHK,
HaOIOZCHUE pPAa3BUTHUA SIBICHHUI, MpoueccoB W Ap. B Xoae BHINOJHEHHS 3aJaHUN y
CTYJIEHTOB (DOPMUPYIOTCSI MPAKTUUECKUE YMEHUSI U HABbIKA OOpaleHusl ¢ pa3IndHbIMU
npudopamu, yCTaHOBKAMHU, TAOOPATOPHBIM 000PYAOBAHKEM, KOTOPhIE MOTYT COCTaBJISTh
4acTh Npo(ecCHOHATBHOM MPAKTHUYECKOW MOATOTOBKU, a TaKK€ HCCIEeI0BATEIbCKHUE
yMeHus (HaOI0aTh, CPAaBHUBATH, AHAJIM3UPOBATH, YCTAHABIMBATH 3aBUCUMOCTH, JI€JaTh
BBIBOJIbI U 0000ILIEHUS, CAMOCTOSITEILHO BECTH UCCIIEJOBaHUE, O(OPMIISITh PE3YJIbTATHI).

JlaGopaTopHble 3aHATHS MNPOBOJAATCS B CHEHUAIBHO OOOPYJOBAHHBIX YUYEOHBIX
naboparopusx. IIpogomKUTENbHOCTh 3aHATHA- HE MEHee 2-X aKaJeMHUYECKHUX YacoB.
HeoOxoauMbpIMU  CTPYKTYpPHBIMH 3JI€MEHTAMU 3aHATHS, IOMHUMO CaMOCTOSITEIbHOU
NEATENbHOCTH CTYJEHTOB, SIBISIFOTCSI MHCTPYKTa)X, MPOBOAMMBIA IPENOJABATENEM, a
TaK)K€ OpraHu3alys 00CyKI€HUS UTOTOB BBIIIOJIHEHUS PaOOTHI.

Bce cryneHtbl, cBsi3aHHble ¢ pa0oTod B Jlaboparopuu, OOsA3aHBI TPOUTH
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MHCTPYKTaX MO O€30MacHOMY BBIMOJIHEHHIO pabOT, O YeM PACIHUCHIBAIOTCS B KypHae
MHCTPYKTaXka 10 TEXHUKE OE30MaCHOCTH.

BrimmonHeHnio 1abopaTOpHBIX M MPAKTHYECKUX PadOT MPEeAlIecTBYEeT MpOBEpKa
3HAHUM CTYJEHTOB, HX TEOPETUYECKON TOTOBHOCTH K BBIIIOJHEHUIO 3aJaHUS.

JlaGopaTtopHble M  TpakTUYECKHE pabOThl  CTYAEHTHl  BBINOJHSIOT  TOJ
pYKOBOACTBOM mpenojaBatens. [Ipu mnpoBeaeHuH 1abOpPaTOPHBIX M MPAKTUYECKUX
3aHATHI y4yeOHasi IrpyIila MOXKET JACIUThCS Ha MOJArPYIIIbl YUCICHHOCThIO HE MEHee 8
yenoBek. O0ObeM 3alanuit JJ1s J1aDOpaTOPHBIX M MPAKTHUECKUX 3aHSITHI CIUIAHUPOBAH C
pacdyeToM, 4TOOBI 3a OTBEJCHHOE BpPEMs OHU MOTJIM OBbITh BBIMOJHEHbI KAYECTBEHHO
OOJIBIITMHCTBOM CTYJICHTOB.

®opMbl opranu3anuu padoThl 00y4JaroIMXCcs Ha JaOOpaTOPHBIX paboTax U IMpak-
TUYECKUX 3aHATHUSIX: PpOHTaNbHAS, TPYNIOBAas M UHAUBUAYaIbHAS.

[Ipu dponTansHOl (popme opraHU3alMK 3aHITHN BCE CTYJEHTHI BBITIOJHSIOT OJ-
HOBPEMEHHO OJIHY U Ty ke paboty. I[lpu rpynmoBoii ¢jopMe opraHu3ani 3aHATUN OJHA
U Ta xe paboTa BbINONHAETCS Opuragamu mo 2 - 5 yenosek. [lpu uHAMBUAYaTBbHON
(dbopme OpraHu3alny 3aHITHI KaXIbli CTYICHT BBIIOJHIET HHIUBUAIYAJIbHOE 3aaHHE.

OT4eT 1Mo MPakTUYECKOW U JIabOpaTOpHOU padOTe MPEACTABISAETCS B PYKOIHUCHOM
WIM TI€YaTHOM BUJE B (popMmaTe, MpeayCMOTPEHHOM MIA0JIOHOM OTYETa MO MpaKThye-
CKOM, JJabopaTopHOU paboTe. 3anuTa oT4eTa NpoXoauT B GopMe J0KIIaaa 00ydaronero-
Cs1 IO BBINOJIHEHHOM paboTe U OTBETOB HA BOIIPOCHI MTPENOJaBaTels.

O1neHKU 3a BBINOJHEHHE Ja0OPAaTOPHBIX pabOT U MPAKTUYECKUX 3aHATUNA MOTYT
BBICTABJIATHCA 10 MATUOAUIBHOM cucTeMe WK B (pOpMe 3a4eTa U yUUTHIBATHCA KaK MOKa-
3aTeId TEKYLIEH yCIIeBa€MOCTH CTYACHTOB.

Kpurepuu onenkn 1a60paTopHbIX padorT.

Ounenka «5» CTaBUTCS, €CJIM y4alllUKCs BBINOJIHAET pabOTy B MOJIHOM OOBEME C
coOII0ICHHEM HEOOXOAMMOM IMOCJIEIOBATEIbHOCTH MPOBEACHUS OINBITOB U M3MEPEHUIL;
CaMOCTOSTENIbHO U PallMOHAIBHO MOHTHPYET HEOOXOAMMOE 000PYJOBAaHUE; BCE OMBITHI
MIPOBOJIUT B YCJOBHUSIX M PEKHUMAX, 00ECIICUMBAIOIIMX MMOTYYEHUE MPABUIBHBIX PE3YJib-
TaTOB M BBIBOJOB; COOJIIOJaET TpeOOBaHUs MpaBuil 0€30MaCHOCTH TPYJa; B OTYETE Mpa-
BUJIbHO M aKKypaTHO BBITMOJIHAET BCE 3alMCH, TAOJHIIbI, PUCYHKH, YEPTEKH, rpaduKi,
BBIYMCIICHHS; IPABUJIBHO BBITIOJIHAET aHAJIU3 OTPEITHOCTEMH.

Ouenka «4» CTaBUTCS, €CJIM BBINIOJHEHbI TPeOOBaHUS K OLEHKE «5» , HO ObUIO
JIOTIYIIIEHO JIBA - TPU HEJI0UETa, He OoJee 0JHOI HerpyOoi OMMOKY U OTHOTO HEe0uETa.

Onenka «3» cTaBUTCS, €cid paboTa BBHINOJIHEHA HE MOJHOCTbIO, HO 00b-
€M BBIIIOJIHEHHOM YaCTH TaKOB, IIO3BOJISIET IMOJYYWTHh IPaBUIIbHBIE PE3yJbTaThl U
BBIBOJIbI: €CJIU B X0/1€ ITPOBEJICHUS OIbITa U U3MEPEHUM OBbLIIN TOMYLIEHBI OLIUOKHU.

Ounenka «2» CTaBUTCS, €CiIM padoTa BBINOJIHEHA HE TOJHOCTBIO U 00b-
€M BBITIOJTHEHHOW 4YacTH paOOThl HE IMO3BOJSET CAeNaTh MPAaBHIBHBIX BBIBOJOB: €CIIH
OTIBITHI, U3MEPEHHUS, BEIUNCICHUS, HAOII0ICHUS
MPOU3BOAMIIUCH HETTPABUIIBLHO.



ITPAKTUYECKAS PABOTA Nel
«PacueTpl Mo xXuMHYeCKUM (pOpMYJIaM H YPABHEHUSIM))

1.Ilesab pabdoThl: MPOU3BOIUTH PacUeThl MO0 XUMHUECKUM (QOpMyJiaM U ypaBHe-
HUSIM PEAKLIHH.

2. Bpems BbInosiHeHUs1 padoThl: 85 MUH

2. KpaTkue TeopeTnyeckKue cBeJleHUsI

Mouiekysioil Ha3pIBaeTCsl MeJbyYaiflliasg yacTUIa BEIIECTBA, 00Iaaromias onpeie-
JIEHHOM MacCcoOU U BCEMU XMMUYECKUMH CBOMCTBAMU 3TOI'0 BELIECTBA.

B XxuMH4ecKkux peakiusx MOJIEKYJIbI JEISATCA Ha COCTABIISIIOIINE UX aTOMBI.

Menpuaiiliine XUMUYECKH HEAETUMBIE YACTULIBI, U3 KOTOPBIX COCTOST MOJIEKYJIbI,
Ha3bIBAIOTCS] aTOMaMHU.

Maccbl aTOMOB U MOJIEKYJT OUEHb MaJlbl.

[TosToMy 11s1 ONIpEeneNneHuss MacChl aTOMOB MOJb3YKOTCS OTHOCUTEIBHBIMU Mac-
caMi. 3a €IMHUIY aTOMHOM Macchl B XuMuu U ¢usuke ¢ 1961r. npunsta amomuas eou-
nuya maccol (a.e.M.), KoTopas pasHa 1/12 maccel aroma uzorona yriepoaa >C u 06o-
3Hadaerca M,. OTHOILIEHHE Macchl MOJIEKYJIbI K 1/12 maccel aToma yriepojia Ha3blBaeT-
CSL OMHOCUMENbHOU MOAEKYIAPHOU Maccou sewyecmea M.

OTHocuTeIbHAS MOJICERYJ/IsIpHaAsgd MaccCa Bemecrea paBHa CyMME OTHOCH-
TCJAbHBIX aTOMHBIX MAaCC BCE€X aTOMOB, U3 KOTOPLIX COCTOUT MOJICKYJIA BeIlECTBA,
YMHOKCHHAa HA YMUCJI0 AaTOMOB KaXKA0I'0 3JI€EMECHTA.

Hanpumep:

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

MOHGKYJ'II)I ra3oB COCTOAT U3 ABYX OJMHAKOBBIX aTOMOB, IIOOTOMY
Mr(H) = 2Ar(H) = 2 x1=2 Mr(O,) = 2Ar(0) = 2 x16=32
Mr(Cly) = 2Ar(Cl) =2 x 35,5=71 Mr(N) = 2Ar(N) = 2 x14=28

J{nst mpakTU4eCKOTO PEIIeHUsI BOMPOCOB O KOJWYECTBEHHOM YYaCTUM BEIIECTB B
XUMHUYECKUX PEAKIUAX UCTIOIB3YIOT MOAApHYI0 Maccy eeujecmea M.

Moasipuass macca M BeniectBa — 3T0 OTHOILIEHHE MACChl K KOJUYECTBY Be-

m
mrecrsa: M=— ) rae m—macca B rpaMmax;

V — KOJIMYCCTBO BCIICCTBA B MOJIAX.

D10 6a3zoBas (opMmyiia, O KOTOPOH MOKHO MPOM3BOAUTH PAcyEéT macchl (M) u
KOJINYECTBA BEIIECTBA BHIPAKCHHOTO B MOJISX (V).

UucnoBoe 3HaYEHUE MOJIIPHOW Macchl BemecTBa M paBHO OTHOCHTENBHOM MO-
JeKyJiapHOM Macce M, eciu BelIeCTBO COCTOUT U3 MOJEKYJ, WJIM OTHOCHTEIIbHOU
aTOMHOW Macce Ar, eciii BEeIIeCTBO COCTOUT U3 aTOMOB.



Hamnpumep:

- Hatpuit Na (aTtom) Ar = 23; M = 23 r/mMoB;
- Kucnopon O; (MonekysipHbIii) Mr = 2x16; M = 32 r/mob;
- Xnopua Hatpust NaCl (momekyma)  Mr =23 + 35,5; M = 58,5 r/momb;

- Cepnas kuciora HySO4 (Monekyna)  Mr =2 x1+32+4 x16; M = 98 r/mob.

J1st pacu€ToB 00BEMOB T'a30B UCTOIB3YETCS 3aKOH ABOTAJIpO U CIESACTBUS U3
Hero. 3aKoH ABorazipo (Gpopmyupyercs cileayronmm o0pa3om:

B PaBHBIX 00bEMAX ra3oB IMPH OJIHUX M TeX K€ YCJIOBHSIX COIEP:KHTCS OIM-
HAKO0BO€ YUCJIO MO.T[EKy.T[.

Jlis ompenereHus 00bEMa ra3000pa3HbIX BEIIECTB HCIIOIB3YIOT MOJISPHBINA 005-
éM Vwm.

MousipHbIii 00bEM — 3TO OTHOLIEHHE €0 00bEMA K KOJIMYECTBY, BellleCTBA:

VM - .=>V=Vpn- v rae V — o0bEM B IUTpax;

V — KOJIMYECTBO BCIICCTBA B MOJIAX

MousipHblii 00b€EM J1H000T0 ra3a Mpu H.y. paBeH 22,41
VM (rasosy= 22,4 1/M0JIb.

Bcsikoe uncToe BemecTBO HE3aBUCUMO OT CIoco0a €ro MoJIydeHHUs BCEra MMeeT
MOCTOSIHHBIN COCTAaB.

3Has GhopMyITy BEIIECTBa, aTOMHBIE MAacCChl AJIEMEHTOB, MOKHO IIPOBOJMTH Pa3-
JIUYHBIE BEIYUCIICHUS TT0 XUMUYECKUM (hopMyiam.

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

MaccoBasi 10/ 3JIeMEHTa B JIJAHHOM BellecTBe (® — oMera) 3T0 OTHOLIECHHUE
OTHOCHUTEJIbHOM ATOMHOM MAacCChl 3JIeMEHTa, YMHOKEHHOM HA YHCJIO0 €ro aTOMOB B
MOJIEKYJIe, K OTHOCUTEJbHOI MOJIEKYJAPHOM Macce BelecTa:

Ar bm.)n
()= o -100%, 1€ N — YHCIIO AaTOMOB JJIEMEHTA

Mr (BeH_[eCTBa )

XHMHUYecKoe YPaBHEHHE — OTO BBIPAKEHHE XMMHUYECKOM PEaKLUU, B KOTOPOM
3anucaHbl POPMYJIbl KCXOJIHBIX BELIECTB U MPOAYKTOB PEAKIUH, a TaKKe KOdPPULneH-
ThI, [IOKA3bIBAOIINE YUCIIO MOJIEKYJI Ka)KOT'0 BEIIECTBA.

IIpumep pacyeTroB 110 ypaBHEHHUIO

3apaua. Kakas macca conu oOpasyercs mpu B3aumojieiicTBuu 108 T aroMuHus ¢
M30BITKOM COJISTHOU KUCIOTHI?



Jlano Pemenne

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

Haiitu m-108 r X(r)=?
m(AICl;) =2 | 2A1 + 6HCI—2AICI; + 3H,
= 2 MOJIb = 2 MOJIb
A% A%
M = 27 r/monb M = 133,5 r/mois
m=27-2=54r m=2-1335=267r

M1 (AICI3) =27 - 1+ 3 - 35,5 =133,5 r/monb
M(AI) = 27 r/moib

CocTagisieM MPOIOPIIHIO

108 r.(Al) - x(r.)AICIs

541.(Al) - 267(r.)AICI;
108r-267r
Xx=————=534r

54r

Otset: M(AICI3) =534 ¢

1. Hopsaaok BbINOJHEHUS] MPAKTHYECKOH padoThI
1.1 O3HAaKOMUTBCS C KPATKUMHU TEOPETUUECKUMU CBEACHUSIMU
3.2BpITIOTHATH 3aJaHKE COTJIACHO BapuaHTy (cM. [Ipmnoxenue)
BapuraHT Ha3HaydaeT npenoaBarelsb.
1.2 OtBeTUTh HAa KOHTPOJIBHBIE BOIPOCHI.

4. Conep:xanme oT4yeTa
4.1 HammeHoBaHME U 11€]Tb paOOTHI.
4.2 bazoBbie GOpMYJIBI, pacueThl U PE3yJIbTAThI IJIs KaXKJI0TO 3aaHHUs.
Jlns kax oM 3a/1ada JODKHO ObITh yKazaHo: JlaHo, Pemenue, OTBer.
4.3.0TBETHI HA KOHTPOJIbHBIE BOIPOCHI

5. KoHTpoO/ibHBIE BONIPOCHI

5.1 Yro Takoe aToMHas1, MOJIEKyIsIpHas Macca?

5.2 Uto Takoe MoysipHasi Macca BeIecTBa?

5.3 Yto Takoe MOJSIPHBIA 00bEM U B KAaKUX €AMHUIIAX BbIpaKaeTcs?
5.4 Yto BeIpaxaeT xumuueckas hopmyra?

5.5 Kak onpeaenuts MacCOBYIO JIOJIO PJIEMEHTA B COCIMHEHUN?

8. Cnucok JmTepaTypsbl

1. IleyaTHbIe NU3AaAHUA

1. Pynsutuc, I'. E. Xumus. ba3oBsiil ypoBeHb : yueOHUK 111 00pa3oBaTeib-
HBIX OpTraHU3alli, peaau3yolux 00pa3oBaTeIbHbIe IPOrPaMMbl CpEeIHEr0 Npodeccu-
oHasibHOTO 0OpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocseiiie-
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Hue, 2024. — 336 c. :mi1. — (Yuebnuk CIIO). — ISBN 978-5-09-111351-8. - Tekcr :
atektpornbid. - URL: https://znanium.ru/catalog/product/2157236 (Ocnoenoe neuam-
Hoe uzdanue — OIIH 1.)

2. JJIeKTpOHHbIE U31aHUs (JJIEKTPOHHbIE PeCYpPChl)

1. Pymsutuc, I'. E. Xumusi. ba3zoBbiil ypoBeHb : yueOHUK Ji1 00pa3oBaTelib-
HBIX OpraHU3aINK, peaTu3yIoNMX 00pa30BaTeIbHBIC TPOTrPAMMBI CPETHETO MPOheccu-
oHasibHOTO 0OOpaszoBanus / I'. E. Pymsuruc, @. I'. ®enpaman. — Mocksa : [Ipocserie-
Hue, 2024. — 336 c. ;1. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
anektponHbid. - URL: https://znanium.ru/catalog/product/2157236 (OcHosnoe anex-
mponnoe uzdanue — OOH 1.)

2. AHdunorenona WM. B. Xumus : yueOHUK U MPAKTUKYM JIJISI CPETHETO MPO-
dheccuonanpHOro oopazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. [lonkoB. —
2-e¢ u3M., uctp. u gomn. — Mocksa : U3narensctBo FOpaiit, 2023. — 291 c. — (IIpo-
(deccuonanpHoe obopa3zoBanue). — ISBN 978-5-534-11719-6. — TekcT : 3JIEKTPOHHBIM
// Obpa3oBarenbHas mwiaThopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

3. Huxonbckuii, A. b. Xumus : ydeOHUK U MPAKTHKYM ISl CPEIHETO IIPOo-
(dheccuonanpHOro obdpaszopanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ 3., nepe-
pab. u mom. — Mocksa : M3marensctBo FOpaiit, 2023. — 507 ¢. — (IIpodeccronans-
Hoe obOpasoBanme). — ISBN 978-5-534-01209-5. — Tekct : anexTponHsii / O0pa3o-
BatenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe 31ekmpoHHoe uzoarue — OO 2.)

4, Xumust : y4eOHUK JUISL CPEaHEro MpoQecCHOHATBLHOrO oOpa3zoBaHus /
10. A. Jleb6enes, I'. H. ®anees, A. M. I'ony6es, B. H. lllaroBait ; moa oOmiei peaakiiu-
eii I'. H. ®aneeBa. — 2-e¢ u3x., nepepad. u nom. — Mocksa : M3marensctBo HOpaiir,
2023. — 431 c. — (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-9916-7723-3.

— Texker : snextponnsit // O6pazoBatenbHas minatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrosroe snexmponnoe uzoanue — OOHU 3.)
S. Tynukun, E. Y. Xumus. B 2 4. Yacts 1. OOuias u HeopraHuveckas XuMus:

yueonuk mis CIIO / E. U. Tynukun. — 2-e uza., ucnp. u gon. — Mocksa :FOpaiir,
2019. — 385 c. - ISBN 978-5-534-02748-8— // OBC IOpaiitr [caiitr]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (Ocnosnoe snekmponnoe uzoanue — OOHU 4.) \

6. http://www.xumuk.ru CaiiT 0 XMMHHU: KIACCHYECKUE YUCOHUKHU, CIPaBOY-
HUKU, SHUUKIIONEINH, TOUCK OPraHMYECKUX U HEOPTaHWYECKUX PEaKIUid, COCTaBICHUE
YPAaBHEHUM pEeaKIU.

3. JlonoJiIHUTe IbHbIEe HCTOYHHKH

1. banaes, ®. 3. Xumus metamwioB : yuyeoHoe nmocoodue / @. 3. bagaes. -
Mocksa ; Bomoraa : Unadpa-Unxenepus, 2024. - 128 c. - ISBN 978-5-9729-1857-7. -
Tekcr : anextponnsiit. - URL: https://znanium.ru/catalog/product/2171835

2. Xumus. 10-i knace. Yrnyonéunsii yposens / B. B. Epemun, H. E.
Kysbmenko, B. . Tepenun, A. A. Jlpo3nos, B. B. Jlynun ; nox pen. B. B. Jlynuna. —
10-e u3x., crep - Mocksa : IIpocsemienue, 2023. - 448 c. - ISBN 978-5-09-107226-6. -
Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2089923

3. ["abpuensn, O. C. Xumus. 10-it knacc. ba3oBblil ypoBeHb : yueOHUK /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnagkoB. — 6-¢ uza., crep. — Mockga
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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

[Ipocsemenne, 2024. — 128 c. : un. - ISBN 978-5-09-112176-6. - TekcT : 31eKTpOH-
HbIit. - URL: https://znanium.ru/catalog/product/2157258

4, I"aopuensa, O. C. Xumus. 11-it knacc. ba3oBelii ypoBeHb : yueOHUK /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CimagkoB. — 6-¢ u3., crep. — MockBa
IIpocBemenne, 2024. — 127, [1] c. : m. — ISBN 978-5-09-112177-3. - Tekcr : 3J1ek-
tpoHHBIH. - URL: https://znanium.ru/catalog/product/2157262

S. Epemun, B. B. Xumus : 11-i knace (yrinyOonéHHbINA ypOBEHB) : YYEOHHUK
/ B. B. Epemun, H. E. Ky3emenko, A. A. [{po3nos, B. B. Jlynun ; nox pexa. B. B. JIynu-
Ha. — 10-e usn., crep. — Mocksa : [Ipocsemenne, 2023. — 480 c. - ISBN 978-5-09-
107469-7. - Tekcr : anextponnsiit. - URL: https://znanium.ru/catalog/product/2089926

6. Xumus. 11 knace (6a30BwIi ypoBeHb) : yueonuk / B. B. Epemun, H. E.
Ky3bmenko, A. A. Jlposnos, B. B. Jlynun ; noa. pea. B. B. Jlynuna. - 9-e uzn., crep. -
Mockga : UznarensctBo "IlpocBemenne", 2022. - 226 c. - ISBN 978-5-09-101653-6. -
Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2090091

1. Pymsutuc, I'. E. Xumus. 11 knacc. ba3oBslil ypoBeHsb : yueOHuk / I'. E.
Pymsutuc, ®. I'. ®enpaman. - 10-e u3x., crep. - Mocksa : IIpocBemenne, 2023. - 224 c.
- ISBN  978-5-09-108904-2. -  Texct : omektponnbri. -  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

[Tpunoxxenune
3aaHus 1S PELICHUS

Bapuant Nel

CkoybKO MOJIEH COCTaBISIET HATPU Maccoil 69 T.

Kakoe konmnuecTBo BemecTBa coaepkutcs B 296r Mg(NOs),
Onpenenure maccy 4 mosb Ba(OH);

CKOJBKO T COCTABISIET 3 MOJIb MOJIEKYJIIPHOTO a30Ta.

Kakoii 00bem 3anumaeTt 0.2 MoJIb J1F000T0 Ta3a Npu H.Y.

Brruncnute 06beM 3aHHUMaeMbIi pu HOpMalbHBIX yeaoBusx 138  NO;
Beruucnure maccy, KOTOpyo 3aHUMaeT 22,4 1 BogopoJa

Brraucnure maccoByto moiro kuciopona B (%) B BemectBe H,CO3

© 00NV R WD =

Brrancnure maccoByto f0:10 azota B HuTpare 6apus Ba(NOs),

10. Kaxkoit o0beM raza dochuna PH; MoxxHO momyuuts u3 9,1t pocduma kanbims
CasP; ¢ Bonoii. Peaknus uner no cxeme: CasP; + HDO — PHs + Ca(OH);

11. Kakas macca cosu oopazyercs u3 156 r ruipokcuia almiOMUHUS IPU IEUCTBUU Ha
HETO COJISIHOW KUCIIOTHI.

Bapuant Ne2

1. Cxkonbko MoJel coctaBisieT 00p Maccoi 22 T
. Kakoe konndectBo Bemecta coaepxurcs B 410r Zn(OH);,
. Onpenenure maccy 3moab Ca(NOs),
. Ckombko T cocTtaBiseT 0,2 MOJIb MOJIEKYJISIPHOTO KUCTIOPO1a

Kakoil 00bem 3aHnMaeT 3 MoJib JIF000T0 rasza npu H.y.

2
3
4
5
6. Bpruucanre o0bem 3anuMaembiid ipu H.y. 128 T SO;
7. Kakyto maccy 3anumaet 44,8 11 kuciiopoaa

7. Berauciure MmaccoByro om0 kuciopona B (%)B Bemectse H3PO,

8. Brbrunciaure MaccoByro 10110 cepbl B (%) B cynbdarte amomunus Aly(SOq)3
9

. Kakas macca niuaka Heooxoauma aiis nosrydenust 11,2 1 Bogopoia, KOTopblit oOpa-
3yeTCs IPU B3aUMOJEHCTBUM LIMHKA C COJISTHOM KUCJIOTOM.

Peakmus uner o cxeme; Zn + HCl — ZnCl,

10. Kakas macca conu oopasyercs u3 20,4 r Al,Oz ipu ieficTBUM CONSTHON KUCIIOTHI.
Peaxrus et mo cxeme:  Al,O; + HClI — AICIl; + H,O
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JlabopaTtopHasi pab6ora Nel
«THnbl XUMHYECKHUX PEaKIUH »

1.1leas pabdoOTHI: TIOTYYUTH MPAKTUICCKHEC HABBIKK OIMPEICICHHS TUTIOB U MPH-
3HAKOB XUMHUYECKUX PEaKITHil.
2. Bpems BbINOJIHeHUsI paboThl: 85 MUH

3.KpaTkue TeopeTnuecKue cBeJeHUA

Xumuueckasa peakyus — 5TO TPOILIECC MPEBPALIECHUS OJHOTO WU HECKOJIBKHX
BEIIECTB B JIPYTHE BEIIECTBA,

XHWMHYECKHE PEAKITUHN BBISBIISIOT U XapaKTEPHU3YIOT XUMHUYECKUE CBOWCTBA JIaH-
HOTO BEIIECTBA.

HcxonHble BeliecTBa, B3ATHIC JJIs MPOBEACHUS XMMUYECKOW peakiMH, Ha3bIBa-
I0TCSI peazenmamu, a HOBBIE BEIIECTBA, 0Opa3yIONIUecs B pe3yJibTaTe XUMUYECKON pe-
aKIUH, — NPOOVKMAMU PEaKyUU.

Hampumep, [lpu HarpeBanum marausi (cepeOpuCTO-OeNblii METal) B MOJIEKY-
JISPHOM KucJI0poie (OeciBETHBIN ra3) oopasyercs OKcul MarHus (Oelblil MOpOIIoK)

2Mg + O, = 2MgO

XUMHUYECKHE PEaKIIMU BCET/la COMPOBOXKAAIOTCA (Pu3nyeckumu >PpdheKTaMu: mo-
TJIONICHUEM W BBIICJICHUEM SHEPTHH, HAIlPUMEp, B BUJE TEIUIONEpEeIaur, N3MEHEHUEM
arperaTHOTO COCTOSIHUSI PEareHTOB, M3MECHEHHEM OKPAacKW PEaKIMOHHOW CMECH U JIp.
Nmenno no 3tuM puzndeckum 3P hekraM 4acTo CyJsT O MPOTEKAaHUU XUMUYECKUX pe-
aKIui,

B ¢usnuecknx mporeccax y4acTBYIOIIME BEIIECTBA COXPAHSIIOT HEHM3MEHHBIMU
CBOM CBOMCTBA, HO MOTYT MU3MEHATH BHEUTHIOIO (HOpPMY HII arperaTHoe COCTOSIHHUE.

B xumuyeckux mporeccax (XMMHUYECKHUX PEAKIUSAX) MOTY4YaloTCs HOBBIE Belle-
CTBa C OTJIMYHBIMU OT PEAreHTOB CBOMCTBAMU, HO HUKOT/IAa HE 00pa3yloTCsl aTOMbI HO-
BBIX AJIEMEHTOB. B aTomax ke y4acTBYIOIIMX B PEAKIIUU IJIEMEHTOB 00s13aTEIBHO MPO-
UCXOJIAT BUJIOM3MEHEHHUS DJIEKTPOHHOM 000JIOUKH.

C moMoIIbl0 XUMHUYECKUX PEAKIIUil MOKHO TOJIy4aTh MPAKTUUYECKU BCE BaKHBIC
BEIIECTBA, KOTOPBIE B MPHUPOJAEC HAXOASITCS B OTPAHWYCHHBIX KOJIMYECTBAX, HAPUMEP
a30THBIE ynoOpeHus, MO0 BOOOINE HE BCTPEYAIOTCA MO KAKUM-JIMOO MNpUYMHAM,
HarpuMep CyiabGaMUIbl U IPYyTrue CHHTCTHYCCKUE JICKApPCTBEHHBIC MPEmapathl, MOJIH-
STHUIIEH U JIPYTHE TIACTMACCHl. XUMHUS TTO3BOJISIET CHHTE3UPOBATh HOBBIC, HEN3BECTHBIC
MPHUPOJIC BEIIECTBA, HEOOXOIMMBIE AJIs JKU3HEIEATEIHbHOCTH YeloBeka. BmecTte ¢ Tem
WHTECHCHUBHOE XMMHUYECKOE BO3JICHCTBHE Ha OKPYKAIOUIYIO Cpely M Ha MPOTEKAIOIIHe
MIPUPOHBIC MPOIECCHI MOXKET NMPHBECTH K HAPYIICHUIO YCTAaHOBUBIINXCS €CTECTBCH-
HBIX XUMHUYECKHUX IMKJIOB, YTO JIeJIAeT aKTyaJlbHOW IKOJIOTUYECKYIO MpoOeMy (3arps3-
HEHUE OKpYKAIOIIEH Cpeipl) W YCIOKHACT 3a7ady palMOHAIBHOTO HCIIOJIh30BaHUS
MIPUPOHBIX PECYPCOB M COXPAHECHHS €CTECTBEHHOM Cpe/ibl OOMTaHUs Ha 3eMIIe.

Tadanuna «Kiaccupukanusi XMuMHYECKUX peaKuuii»

Tun peak- Onpenenenune ITpumep
1105071
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1. Peakuuu, uaymme ¢ M3MeH

CHHEM COCTAaBa BelIeCTB

1.Peakinun W3 nByx mnm 0osiee MpOCTHIX WIIH Na2O + CO2 = Na2COs3
COCIMHEHHS (B OPT. | CIOXHBIX BelIeCTB, noixyyaercs onHo | C + Ox= CO2
XUMUU- peaKUuu | CI0KHOE BEIIECTBO. CH>=CH>+ H> — CH3-CHs3s
MIPUCOSAMHCHUS ) (B opr. xumun: peakuuu ruapupoBa- | CH>=CH2+ Cl,— CH2CI-CHCI
Hus1, ragorenupoBanus, ruaparanun, | N(CH>=CHz) — (-CH2-CH2- )n
THIPOTATIOT CHUPOBAHMSI, TTOJIMMEPH3a-
00509
2.Peakiun  pasno- | M3 ogHoTrO cnoxHoro Bemectsa noiy- | 2KMnOs = KoMnOg4 + MnO2 + O
JKEHUS YaeTcs JBa WK 00JIee MPOCTHIX WIIH 2H202 = 2H20+ O»

(B opr. Xxumuu — pe-
aKIUK OTILLECIUICHHS)

CJIOXKHBIX BEILIECTB.
(B opr. xumuu: peakuuu aeruapata-
WU, JETUIPUPOBAHMUS, IETATIOTEHUPO-
BaHUA U AETUAPOTaJIOreHUPOBAHUSI.)

CH3-CH>Cl — CH»=CH, +HCI
CH3-CH2>-OH— CH»>=CH> + H,0O

3.Peakuuu
3aMEIECHUS

ATOMBI IPOCTOTO BEILECTBA 3aMEIlla-
10T aTOMBI OJTHOT'O U3 XUMHUYECKUX
9JIEMEHTOB B CI0KHOM BEILECTBE.

Zn + 2HCIl = ZnCl, + H>
CH3-CHs+ Clp— CH3-CHCI +
HCI

4 Peakuuu oOMeHa

CroxHbIe BelecTBa OOMEHHBAIOTCS
CBOWIMH COCTaBHBIMHU YACTSIMH.

(B opr. xumuu, HarpuMep, peakius
sTepuduKaIim)

KOH + HCI = KCI + H20 — peakius
HEHUTpalIu3aluu

BaCl> + NaxSO4 = 2NaCl + BaSOa4|
HCOOH+CH30H —
HCOOCH3+H,0

2.

Pealcmm, HAYHIME ¢ BBIACJTCHUEM WM MOTJIOIICHUEM TEILJIAa

5.9K30TEepMUYECKHE
peakiu

I/I,ZLYT C BBIACIICHUECM TCILJIA.

S+02= S0, +Q
CH4 + 202= CO2+ 2H,0+Q

6.OH10TEepMUYECKHE
peaKiuu

Nyt ¢ noryonieHueM Tema.

Nz + 02 =2NO - Q
2HgO = 2Hg+0,—- Q

3.

Peakuuu, uaymue B NPpUCYTCTBHH MJIH OTCYTCTBHHU KATAJIU3aTOPA

7.Karamutnaeckue

[IpoTekaroT ¢ yyacTuem KaTaau3aTo-
pa.

MnO,
2H,02 = 2H,0 + Oy

8.Hekaranuruuecku
e

[TporekaroT 0e3 y4acTus KaTaau3aro-
pa.

2Ca+ 02 =2Ca0

4. Peakuumn, naymmue ¢ u3MeHeHHe

M CTCIICHHU OKHCJICHUSA

9.0KHUCIUTENBLHO-
BOCCTAHOBUTEJILHBIE

IIponcxoauT U3MEHEHNE CTENIEHEN
OKHCJIEHHS aTOMOB XUMHUYECKHUX 3JIe-
MEHTOB WJIM MOHOB, 00Pa3yIOLINX pea-
THPYIOIIHME BELIECTBA.

Zn® + 2H*'"CI = Zn*2Cl, + H%

10. Peakuuu 06e3
U3MEHEHUS CTEIEHN

CreneHu OKUCIEHUS COCIMHEHUHN B
peaKIusx He U3MEHSIOTCS (MOHHbBIE

Na*'CI''+Ag*N*"032=Ag*'CI
1+Na+1N+503—2

OKHUCJICHUS peaxiun)
5. OO0paTUMOCTh XUMHYECKHX PeaAKINH
11.06parumsle pe- [IporekaroT B 1ByX MPOTUBOMOIOK- CaO + CO2+ CaCOs
aKuuu HBIX HaIlPaBJICHUSX — IPSIMOM U 00- HCOOH+CH30H«-
paTHOM. HCOOCH3+H0
12.HeoGpaumsie pe- | [IporekaroT Toibko B ogHoM Hampa- | CaCOs + 2HCI = CaCl>+H20 + CO27
aKIIH JICHHH.

6.

ITo npu3HAKY OJHOPOAHOCTH PEAKLMOHHON CUCTEMBbI

13. I'eteporennsbie
peakiuu

MPOTEKAIOT B HEOJHOPOIHOM cpene,
Ha TIOBEPXHOCTH pazfena ¢a3 (T-r, T-
X, K-T, T-T)

Fe )+ CuSOs(p) = Fe SO4(p) + Cu

14. TomoreHHsbIe pe-

IPOTCKAT MCKAY BCHICCTBAMHU B OI-

H2 ot Fo = 2HF (1)
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aKIUu HOPOJHOUM cpene, TAe HET MOBEPXHO-
cTH pazzaena a3

DJIeKTpouTHYecKas auccounanusi. MonHbie ypaBHeHus1

B3auMopeiicTBuE C paCTBOPUTENIEM PACTBOPSIEMOI0 BELIECTBA MOKET BbI3BATh
pacmaj IoCIEAHETO Ha UOHBI.

Pacnag pacTBOpEHHOTO BEIIECTBA HA MOHBI MO/ JEHCTBUEM MOJIEKYJ paCTBOPH-
TEJISl HA3bIBACTCA INEKMPOIUMUYECKOU Ouccoyuayueil, il uoHu3ayuell BeeCTB B
pactBopax. Jucconuanus — oOpaTuMbIil poliecc; 0OpaTHBIN MPOLECC Ha3bIBAETCS ac-
corualyei.

B03MOHOCTB U CTENIEHB pacIiajia PACTBOPEHHOI'O BEILIECTBA HA MOHBI OIPEIETIs-
€TCsl MPUPOJOH PACTBOPEHHOI'O BELECTBa U pacTBopuTtens. Boga oTHocutes k Hanbo-
Jie€ CWIIBHO HOHU3HUPYIOLIUM PACTBOPUTEIISIM.

BemectBa, pacnagaroniecss B pacTBOpax WIK paciuiaBax Ha MOJOXKUTENBHO 3a-
psKEHHBIE (KAaTHOHBI) U OTPULIATENIBHO 3apsSKEHHbIE (AHUOHBI) MOHBI, HA3bIBAIOTCS
IneKmpoaumamu. INEKTPOIIUTAMHU ABISIFOTCS KUCIOThI, OCHOBAHMS, COJIU.

OTHOILIEHHE KOJMYECTBA PACIIABIINXCSA HA MOHBI MOJIEKYJI K O0ILIEMY YUCITy pac-
TBOPEHHBIX MOJIEKYJI 3JIEKTPOJIMTA HA3bIBAETCS CHENEHbIO OUCCOUUAUUY

Nppo
JICCOT],
a = —bodvecor

N pacTB

CunbHble 21eKmpoaumel — IEKTPOJIUTHL, JUIsI KOTOPBIX CTENEeHb AUCCOILMALIUY B
BOJHBIX pacTBopax paBHa 1 (100%).

Cnabvle 3neKkmpoaumol - SAEKTPOIUTHI, Ul KOTOPBIX CTENEHb JUCCOLMALIUY B
BOAHBIX pacTBopax MeHblue 1 (100%).

CuibHbIE 3JIEKTPOJIHUTHI Ci1a0ble 3JIeKTPOJIHUTHI
cTeneHb aucconranuu oonbie 30% CTENEHb AUCCOManuu MeHbIe 3%
® BCe COJIM — KaK pacTBOPHUMBIE, TaK U IJIO- e caadpiekncaorni(H:2S, H2S0s3,
X0 PaCTBOPHUMEIE; H2CO3,H»SiOs3, CH3COOH. HCNS.
e cmabnbie kucaorel (HCI, HBr, HlI, HCOOH. HNO>, HF. H3PO4. HCIO. HCIO: u
HNO3, HCIO3,HCIO4, H2SO4, HmMNO4.); ap.);
e cuiabHbie  ocuoBanusi(LiOH, KOH, e cjabble MaJIOpACTBOPHMbIE B BOJe
NaOH, RbOH. CsOH. Ba(OH)z, Sr(OH), OCHOBAHHUS u amdoTtepnbIe
Ca(0OH)2) ruapokcuabi(Fe(OH)2.  Fe(OH)s. Cu(OH)2.
Pb(OH)..  AI(OH)s.  Cr(OH)3.Mg(OH)a.
Be(OH)2. NH4OH.
e BOJA

HNoHHble ypaBHEeHUA

MHorune XuMM4eCKIE peakuy NPOTEKAT B BOJAHBIX pacTBOpax. Ecin B 3THX
pPacTBOpax y4acTBYIOT JEKTPOIUTHL, TO CIEAYET YUUTHIBATh, YTO OHU HAXOIATCA B
BOJIHOM PacTBOpE B AUCCOLIMUPOBAHHOM COCTOSIHUM, T.€X0 WIM TOJIBKO B BUJIE HOHOB
(CUJIbHBIE KIJIEKTPOIUTHI) UM YACTUYHO B BUJI€ HOHOB M YACTUYHO B BUJE MOJIEKYJI
(craObie STEKTPOIIUTHI).

T.0., peakuu Mex 1y BOAHBIMH PACTBOPAMU AJIEKTPOJIIMTOB — 3TO PEAKIUH, B KO-
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TOPBIX YYaCTBYIOT HOHBI.
XVUMUYECKUE PEeaKIIUU MEXI1Yy HOHAMU HA3bIBAIOTCS HOHHBIMU PEaAKYUAMU.
Peakiuu oOMeHa B pacTBOpax 3JIEKTPOIUTOB BO3MOKHBI TOJIBKO TOT/1a, KOT/Ia B
pe3yJibTaTe peakuuu oopa3yercs T1u00 TBEPA0E MaJIOPaCTBOPUMOE BEILIECTBO, JIUOO Ta-
3000pa3Hoe, 1100 MaJIoIMCCOLMUPYIOIIEE, TO €CTh CIA0bIN EKTPOIIUT.

Ilpasuna cocmagnenus UOHHBIX YPAGHEHUTL

1.ITpocTele BemecTBa, OKCHU/IBI, @ TAKKE HEPACTBOPUMBIE KUCTIOThI, OCHOBAHUS
Y COJI HE TUCCOLIMUPYIOT.

2. J1ns peakumu OepyT pacTBOPHI BEIIECTB, MOATOMY Ja)Ke MaJIOPACTBOPUMBIE
BEILIECTBA HAXOMATCS B PACTBOPAX B BHUJIE HOHOB.

3.Ecnu ManopacTBOpUMOE BEIIECTBO 00pa3yeTcsi B pe3yibTaTe peakifu, TO
IIPU 3aIMCH MOHHOTO YPABHEHHUSI €70 CYUTAIOT HEPACTBOPUMBIM.

4.CymMMa 3JIEeKTPUYECKHUX 3apsiI0B MOHOB B JIEBOW YAaCTH YPABHEHHUS IOJKHA
OBITh paBHA CyMME 3JIEKTPUYECKHX 3apsI0B MOHOB B MPABOM YAaCTH.

Ilpumep cocmasnenusn ypasueHuil peakyuii UOHHO20 00MeHa

1.3anmcaTe MONEKYIAPHOE YPABHEHUE PEAKIINT
3NaOH + FeCl; = Fe(OH); + 3NaCl

2C IIOMOIIIBIO Ta6JII/IHBI PaCTBOPUMOCTH OIIPCACIINTD PAaCTBOPUMOCTD KaXKI0-
'O BEIICCTBA.
ppHP
3NaOH + FeCl; = Fe(OH); + 3NaCl

3.CocraBisieM OJTHOE MOHHOE yYpaBHEHHE. CHIIBHBIE AJIEKTPOJIUTHI 3AMUCHIBAOT
B BHJIE HOHOB, a CJ1a0bI€ IEKTPOJIUTHI, MAJIOPACTBOPUMBIE BEIIECTBA U ra3000pa3HbIe

BCIICCTBA 3alIMChIBAIOT B BUJC MOJICKYII.
3Na*" + 30H" + Fe®* +3Cl- = Fe(OH); + 3Na* + 3CI-

4.HaiiTn oquHaKOBbIE MOHBI (OHHM HE MPUHSIIM Y4acTUs B PEAKIMH B JIEBOU U

MPaBOil YacTAX YpPaBHEHUS PEaKI[M1) U COKPATUTh UX CJIEBA U CIIPaBa.
3Na* + 30H" + Fe3* +3CI" = Fe(OH); + 3Na*+ 3CI

5.CocTaBUTh COKpAIIEHHOE HOHHOE YpPaBHEHHE (BBITTUIITUTE 3HAKH, (POPMYIIbI
MOHOB WJIU BEILIECTB, KOTOPHIE MMPUHSIIA YYaCTUE B PEAKIUH )

Fe3* + 30H = Fe(OH);

Kucaornocts cpeabl. Ilonsitue o pH

JI7is BBIpa)KE€HUSI KUCIIOTHOCTH WJIU IEJI0YHOCTH PacTBOpPA MCTOJIB3YIOT BEINYH-
HY 8000poonozo nokaszamens (pH), paBHYIO JECATUYHOMY JIOrapu(My KOHLIEHTpalUuu
HOHOB Bojiopoaa [H'], B3sTomy ¢ 0OpaTHBIM 3HAKOM:

pH=-1g[H"], rne [H]=[moub/x].
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Takum 00pa3oMm, TII0 XapaKTepy CpeIbl paCTBOPhI  MOXHO  IOJpa3e-
JIUTh Ha Kucable (pacTBOPHI, B KOTOPHIX KOHIICHTPAIMS HOHOB BOJAOPOAA OOJIBIIIEC KOH-
IICHTPAllMK THIAPOKCUI-UOHOB), u4esounvle (PaCTBOPHI, B KOTOPHIX KOHIICHTPAIHS
HOHOB  BOJIOPOJIa  MCHBIIEC KOHICHTPAlMM THAPOKCHI-HOHOB) U HEUmMpaib-
Hble (PaCTBOPHI, B KOTOPHIX KOHIICHTPAIMSA HOHOB BOJAOPOAa PaBHA KOHIICHTPAIIMH TH/I-
POKCHI-HOHOB).

Xapakrep cpeabl (pacTBopa) Besmunna pH KonnenTpanus [H],
MOJIb/JI
KUCTIas <7 >107
HelTpaTbHas 7~ 10~
IeJIOYHAS >7 <107

CymecTBYIOT pasznuunble MeToAsl u3Mepenust pH. [IpubnrmkeHHO peakiuio cpe-
JIbI BO3MO>KHO ONPEACTUTD MPHU MOMOIIM CIEIUAIbHBIX PEaKTUBOB, WU UHOUKAMOPOE,
OKpacKa KOTOPBIX MEHSETCS B 3aBHCHUMOCTH OT KOHIICHTpAIlMM HOHOB BOJOpOA.
Haubonee pacnpocTpaHEHHBIMH HHIWKATOPAaMM SBIISIIOTCS: METHJIOBBIM OpaH)KEBBIM,
METHUJIOBBIN KpacHbIN, (PeHOI(DTAICHH.

I'maposus

['maponn3 — mporiece paciierieHUs MOJIEKYJT CJIOKHBIX XUMHUYECKHUX BEIIECTB 3a
CYET PEaKIMK C MOJIEKYJIaMH BOJIBI.

JIro6ast coJib COCTOUT U3 OCTaTKa OCHOBAHUS U KUCJIOTHI.

NaCl - mpousBoauoe ocHoBanus NaOH u kucnorsr HCI

CuSOq - nmpoussognoe ocHoBanus Cu(OH); u kucnorsr HySO4

ITo kaTHOHY, 10 AHMOHY MJTH HET TMAPOIU3a?

Ecnu B cocTaB cou BXOJUT OCTaTOK CHIILHOTO OCHOBAHUS U OCTAaTOK CHIIBHOM
KHUCJIOTHI - Tuiposin3a He npoucxoaut. [Ipumepsr: NaCl, KBr, CaSO,. Taxxe ruapomnu-
3a HE MPOMCXOANT, €CIU COJIb HepacTBOpHUMa (BHE 3aBUCHMOCTH OT TOTO, YeM OHa o0pa-
3oBana): FeSO3, CaSOs.

Ecnu B cocTaB comu BXOAUT OCTATOK C1a00T0 MITH HEPACTBOPUMOTO OCHOBAHUS U
OCTAaTOK CHJILHOHM KHCJIOTHI, TO THAPOJIA3 UET 10 KaTnoHy. [loMmHUTE, 4TO THIPOIN3
paspymraer ciaboe, B JaHHOM citydae - kKatuoH. [Ipumepsr: AICl3, MgBr;, CrSOy,
NH;NO:s.

Katnon NH4" u ero ocHoBanre NH4OH , HecMOTpst Ha paCTBOPUMOCTb, SIBIISICTCS
cJ1a0bIM, MO3TOMY THAPOJIU3 OyAeT UATH 1o KaTHoHY B coii NH4Cl.

Ca(OH), cunraercst paCTBOPUMBIM OCHOBAHHMEM, IT03TOMY THapoan3a coau CaCl, ne
MIPOUCXOJIUT.

Ecnu B cocTaB conu BXOAUT OCTaTOK CHIILHOTO OCHOBAHUS M OCTAaTOK CJ1a00i
KHCJIOTBI, TO TUApou3 uaet o annony. [Ipumepsr: K3PO4, NaNO,, Ca(OClI),, K;SiOs,
Ba(CH3COO)..
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Ecau conb o6pazoBaHa 0oCTaTKOM CJ1a00TO OCHOBAHUS U CJIA00N KUCIIOTHI, TO
THJIPOJIU3 UET U TI0 KaTHOHY, U 1o aHuony. [Tpumepsr: Mg(NO,)2, Al2Ss, Cra(SOs)s,
CH3COONHy,.

Cpena pacTBopa

Cpena pacTBOpa MOXKET OBITh HEHTPAIBHOM, KUCIIOHN MM 1IesIouHo. Onpeners-
€TCsI TUIIOM THPOJIH3A.

. B cimydae, koraa ruiponus He UAET WIK UAET U 10 KaTHOHY, U 110 aHUOHY Cpeia
pacTBopa - HelTpaabHasl.

Ecau ruaponus uier 1o KaTuoHy (pa3pyIiaeTcs OCTaTOK OCHOBaHMS) cpeja -
KHCJIasi, €CJIM TUJIPOJIU3 UET 0 aHUOHY (pa3pyIIaeTcs OCTaTOK KUCIOTHI), TO cpejia
pacTBopa OyJIeT IeovHasl.

B nurunpodocdarax, ruapocyasduTax u rugpocyibdaTax cpenia Bceraa Kucuas
n3-3a ocooennocteit aucconnanuu. [Ipumepsr: NH4H,PO4, LIHSO,4. B ruapodocdarax
cpena IelloYHas u3-3a TOro, YTO KOHCTAHTa JUCCOIHAINH 110 TPETheH CTYIICHH MEHb-
e, yeM koHcranTa rujapoimsa. [Ipumepsr: KoHPO,4, Na,HPO,.

[Tonsatue "cpena pactBopa” SBISETCI CAHOHUMOM «BOAOPOAHOTO MTOKA3ATENS
pH».

NuaukaTopsbl

WMHIUKATOD - BEMIECTBO, MCIOJIB3YEMOE B XUMHH JIJIS OIIPEACICHUS CPEIbI pac-
TBOpa. B 3aBHUCHUMOCTH OT Cpe/ibl pacTBOpa HHIAUKATOP CIIOCOOEH MEHSTH €ro IBET, YTO
HarJIsIHO OTpaXkaeT XapaKTep CpeAbl B ONpe/eeHHbI MOMEHT BPEMEHHU.

Hawnbosnee n3BecTHbIE U MIUPOKO MPUMEHSIEMbIC HHINKATOPHI: JIAKMYC, (heHOJI-
(hTaIeMHOBBIM U METHIJIOBBIM OpaHKeBbIN. B 3aBUCHMOCTH OT Cpeibl pacTBOpa UX
OKpacka MEHSETCS, 4TO OTpakaeT MpHUBECHHAs HIDKE Ta0JIMIIA.

Ha3panue un- LIBeT MHAMKATOPa B Pa3JIMYHBIX Cpeaax

AMKaATOpa B KUCJIOU B HEUTPaAJIbHOU B LIEJIOYHOU

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

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

®enondranenn | OecuserHsli (pH<8,0) 0J1eIHO-MaJIMHOBBIH ManuHOBbIN (pH>9,8)
(8,0<pH<9,8)

Jlakmyc kpacHbiii (pH<S5,0) OpPaH>KEBBIN xentelil (pH>8,0)
(5,0<pH<8,0)

4. IlepevyeHb 000py/10BAHUS:
4.1 CnuproBKa
4.2 XUMUYECKHE PEaKTUBBI
4.3TIpoOupkoaepxarenn
4.4 YHuBepcaabHble MHIUKATOPBI
4.5 [lltatuB ¢ mpoOupkamu

5. lHopsaaoK BHINOJTHEHUS J1A00PATOPHOH PadoThI
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OneiT Nel. McnibiTaHne pa3iudHbIX Cpel MHANKATOpaMu
Peaxtussl: constaas kuciiora HCI
ruapokcu Hatpusi NaOH

JTUCTUJUIMPOBAHHAS BOJIA

JTAKMYC

METHUIIOPAHK

dbenondranenH

BrinosiHeHue onbiTa:

a) B Tpu npoOupku HanelTe no 2 M1 IUCTUILTUPOBAHHOM BOABI M MPUOABBTE 110
HECKOJIBKO Karelb pacTBOpa OJHOTO U3 MHAUKATOPOB — JIAKMYCa, METUIIOpaHxa, (e-
Hongranenna. Yro Bol Habmogaete? Kakos pH auctuminpoBanHoi BObI?

0) B Tpu mpoOupku HaneiTe mo 2-3 M1 pa30aBICHHON COJITHON KUCIOTHl U B
KXY MPOOUPKY J00aBbTE MO HECKOJIBKO Karelb OJHOTO U3 UHIUKATOPOB — JTAKMY-
ca, MeTuiopanxa, penondraienta. Yro Bol Habmonaetre? Kakos pH kucioro pactso-
pa?

B) B Tpu npobupku Hazeiite o 2-3 M1 pa30aBiIeHHOIO THIPOKCHUIA HATPUS U B
KaXKIYI0 MPOOUPKY J00aBbTE IO HECKOJIBKO Kareb OJJHOTO U3 UHIUKATOPOB — JIAKMY-
ca, MeTuiopaHnxa, peHondranenta. Yro Bbl HaOmogaere? Kakos pH menounoro pac-
TBOpa?

OmnbiT Ne2. [IpokasiuBaHue MeIu B IUIAMEHU CIMPTOBKH
PeakTuBbl:criipanb U3 MEIHON TPOBOJIOKH

PaccmoTpuTe BHEIIHMN BUJ CIMPAIU U3 METHOW MPOBOJIOKU. Jlepka ciupanis u3
MEJIHOM MPOBOJIOKH ITMHIIETOM, HATPEBAIOT €€ B INIAMEHHU TOPEIKH 10 TIOSIBJICHUS Yep-
HOTO HaseTa okucHu Menu. Kakoil Tvn peakuuu Bbl HaOIroqanu?

OnpIiT Ne3. [Mosryuenne ruapoxcunaa meam (11)
PeaxTusbl: cynbdar menu CuSO4
ruapokcua Hatpus NaOH

BreinosiHeHue onpiTa:

B npoOupky HaneiTe 2mi cyinbdaTa MeaM, MO KamisiM J00aBbT€ THIAPOKCHU]
HATpHs 10 MOSIBJIEHUS KeJaeo0pa3Horo CMHero ocaaka. Kakoi Tun peakuuu Bbl HaOIIO-
nanu’?

OnbiT Ne4, Paznoxkenne ruapoxcuaa meau (11)mpu HarpeBaHun
Peaktussl: rugpokcug meauCu(OH);

BuinojiHeHHe OnbITA:

Bo3bMmuTenpoOupKy, ¢ MOJy4eHHBIM B MPEAbIAYILEM OIBITE, THIPOKCUIOM MEIU
U OCTOPOXHO Harperrte a0 KurneHud. [IpoucxoauT n3MeHeHue I1BeTa C CHUHEro
Ha YEepPHBIA MOTOMY, YTO THUAPOKCHJ MEIW MPU HATPEBAHUM PA3JIaraeTcsi Ha OKCHU/I
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menau (IT) u Bomy. Kakoit Tumn peakiyu Bbl HaOIHOgaH?

OnbIT Ne5. BzaumoaencTBie COJIHON KHCJIO0THI ¢ MATHUEM
PeakrtuBsl: cTpyxkka maraust Mg
coiisitHas kuciiora HCI

B npoOupku Haneiite 1-2 Ma pacTBopa CCOMSIHONW KUCIOTHI U BCHIITbTE HEMHOMXKKO
CTpyXeK MarHus. B mpoOupke npoucxoaut OypHas peakuus ¢ BblieneHueM rasza. K
OTBEPCTHIO MTPOOUPKH MOJTHECUTE TOPSILYIO JTy4rHKY. [Ipu 3TOM HaOII0Aa€TCA BCHBIII-
Ka, CONpPOBOXKIAIOUIasiCsl 3BYKOM, NpoOupka HarpeBaercs. Kakoil TN peakiuu BbI
HaOroxanu?

OmnbIT Ne6. BiiusiHne KaTaau3aTopa Ha CKOPOCTh XUMHYECKOI peakunu
Peaxtusbr: 3%-HbI1i pacTBOp mepokcuaa BoaopoaaH,0;

okcua MapraniaMnO,(1V)

xyopuy sxenesa (1)

BbinosiHeHue onbITa:

B tpu nmpobupku HaneinTe mo 2 M 3%-Horo pacTBopa IepoKkcuaa Bogoposaa (1e-
pekucu). B nepByro nmpoOupky 100aBbT€ Ha KOHYMKE IINIATENS] HECKOJIBKO KPYITHHOK
MnO;, Bo BTOpyI0 100aBbTE 5-6 Kamenb pacTBopa xjiopuaa xxenesa (I11).

CpaBHUTE HHTEHCHUBHOCTD BBIJICIICHHS Ta3a B 3TUX JBYX MPOOUPKAX CO CKOPO-
CTBIO €T0 BBIJICIICHUS B TPEThEW MPOOUpKe. Y OeIUTECh C MOMOILBIO TICIOIIEH JTyYUHBI,
YTO BBIJEIISIFOLIUICS T'a3 — KUCIOPOI.

XUMH3M IIpolLiecca:
k

2H,0, —— 2H,0 + 0O,

OnbiT Ne/. OnpenesieHue xapakTepa cpeibl pACTBOPOB COJIeil TP rUApoJIu3e
PeakTuBbr:
kapoonar Hatpus NayCOs
xyopua meau CuCl,
Hutpar ceuHia Pb(NOs),
xsopua Hatpusi NaCl
kapOonar kanbius Ca,CO3
JaKMycoBas Oymara

BrinosiHeHue onbiTa:

[IpuroroBbTe 5 MPOOHPOK C AUCTHILIMPOBAHHOW BOAOW (3aIMOJIHCHHBIE TMPH-
MepHO Ha 1/5 o6bema mpobupku). Jlo6aBbTe B IPOOUPKHU, C TIOMOIIIBIO MITIATENS CJIe-
TYIOIIHME COJN: HUTPUT KaJlus, KapOOHAT HATPpHs, HUTpAT amMmMoHus, xiopua meau (I1),
XJIOpUJI KaJIUSL.

[lepemeraiiTe ¢ MOMOIIBIO .CTEKIISTHHON MaJIOYKH COAEPKUMOE MPOOHUPOK 10
MOJIHOTO pacTBOpeHus conu. st onpenenenus pH HaHECUTE CTEKIIHHOW MaJIOYKOU
2-3 KarmM pacTBOpa COJIM Ha TOJIOCKY YHHMBEPCAJIbHOW HWHIMKATOpPHOW OyMarwu.
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CpaBHHTE OKpAaCKy MHAMKATOPHON Oymaru ¢ I[BETHOM IIKaJION. Pe3ynpTaThl 3aHECHTE
B IA0JIOH.

OnbiT Ne8. HeoOpaTumblii ruaposiu3
PeakrtunBbl:
cynbdar amroMuaus Alx(SOy) 3
kapOonat Hatpus NayCOs

BrinosiHeHue onbiTa:

B npoGupky BHecute 6-7 kamenb pacTBOpa CyJib(ara alrOMUHUSA U TaKOE Ke
KOJIMYECTBO pacTBOpa kapOoHaTa HaTpus. OTMEThTE MPOUCXOASAIINE U3MEHEHUS.

CocTaBbTe ypaBHEHHUS pEaKIMil B3aUMOJEUCTBHS Cylib(aTa allOMUHUSA U
KapOoHaTa HATPHUS M TMOJHOTO THAPOJIN3a 00pa30BaBIIETOCS KapOOHATa aJTFOMUHUA.
Cnenaiite BBIBOJ, 00 YCJOBHUSAX MPOTEKAHUS PEAKUUH HEOOpPaTUMOIo THUAPOIN3a
COJIEH.

OnpiT Ne9. Binsinue Temnepatypsl Ha cTelleHb THAPOJIN3a
PeakrtunBbr:

CH3;COONa
dbenondranenH

B nmpo6upky BHecute 5-6 kamnesnab pacTBOpa arerata HaTpus, 100aBbTe 2 Karuiu
(beHondpTaNenHa U HarpeuTe pacTBOP 10 KUTICHUS.

Hanumwte ypaBHeHuss rujpoim3a coid. [lo  W3MEHEHuI0  OKpacku
dbeHondTanenHa caenanTe BHIBOJ O TOM, KaK MEHSETCS KOHIICHTPALUS THAPOKCH/I-
HMOHOB TPU HarpeBaHUM M B KAKOM HAIpaBJIICHUH CMEIIAETCS] PaBHOBECUE PEaKIUU
TUAPOJIH3A.

CrnenaiiTe BBIBOJI O BIMSIHUM TEMIIEpaTypbl HA CTEMEHb TUPOJIN3a U YKAKUTE,
KAKOM SIBJSIETCS peaKUus TUAPOJIN3a COJU: HK30TEPMUUYECKON WIIH SHIOTEPMHUUYECKOM.

6.Conep:xaHue oT4ETA

6.1 HaumenoBaHue u 11€J1b paOOTHI.

6.2 Ilepeuenb 060pynOBaHMUS.

6.3 Ilepeuenb peakTUBOB U (POPMYJIBI.

6.4 YpaBHenus peakiuii, HaOMrOACHUS (OMMCAHUE BHEIIHUX XapaKTEPHBIX MPU3HAKOB
PEaKIMK ), BEIBOJBI JJI KQXKIOTO OTBITA, CBEJICHHBIC B TAOIHUITY

6.5 OTBeTHI Ha KOHTPOJILHBIE BOTIPOCHI

/. KOHTpOJIbHBbIE BONPOCHI

7.1. Yto Ha3BIBAIOT XUMHYECKON peaKIueii?
7.2 Kakue TUIbI XUMHYECKHUX PEaKIIMi BaM U3BECTHBI?

7.3 Kakue 37eKTpOoIuThl Ha3bIBAIOT CUIILHBIMU?
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7.4 PaccraBbTe KOX(DPUIIMEHTHI, HATUIITUTE B TIOJIHOW W KpaTKoW MHOU (opMe ypaBHe-
HUSI pEAKLIAN:

a) Na,S + H,SO4 — Na,SO,4 + HzST

0) NaCl + AgNO; — NaNOs + AgCl|
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- ISBN  978-5-09-108904-2. -  Texct : omektponnbri. -  URL:

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

21


http://www.xumuk.ru/
https://znanium.ru/catalog/product/2171835
https://znanium.ru/catalog/product/2089923
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2089926
https://znanium.ru/catalog/product/2090091

JlaGopaTopHnasi paéora Ne2
«AnenTndgukanusa HeOPraHMYeCKux BeluecTB»

1. lleab padoThI: HAYYUTHCS BBINOJHITH SKCIIEPUMEHTAIIBHBIE 3a/1a4H.

2. Bpems pa0orsl: 85 MuH

3. KpaTkue TeopeTuyeckue cBeAeHHUs

JI1s1 onpeniesieHns TOTO WM MHOTO BEllleCTBa (MOHA) UCHOJIb3YIOTCS KAUECTBECHHBIC
WU XapAKTEPHBIE PEAKIIUH.

Kauecmeennvimu Ha3bIBAIOTCS PEAKIIUH, TO3BOJISIIONINE UICHTUPUIIUIPOBATD B
UCCIIelyeMOM OOBEKTE OMpPeIeIEHHbIE ATOMBI, MOJIEKYJIbl, (DYHKIIMOHATIBHBIE TPYIIIHI U
T. 1. Unentnduxanus npoucxoauT 1Mo BHEUTHUM TPOSBICHUSIM, KOTOPBIE COITPOBOXK A~
IOT PeaKklyIo: BhlIeJICHUE Ta3a, U3MEHEHHE 1IBETa pacTBOpa, 00pa3oBaHuE 0cajiKa, Mo-
SBJICHHE CTICIIM(PUIECKOTO 3araxa u Jip.

JIns mpoBeneHNsT XMMUYECKUX PEAKIHMM B HUCCIENYEMBId PacTBOP BBOAMUTCS TE
WM WHBIE PEaKTUBBI, 00pa3ylollde C ONpeAeiI€HHbIM HOHOM XapaKTE€pPHBIM MPOIYKT
B3auMoOIeicTBUS. Takue peakuu Ha3bIBalOTCA XapaKTePHbIMU (Ka4e€CTBEHHBIMU) PEak-
UMM JAaHHOTO MOHA. B XMMHHM HCMONB3YIOT pEeaKUu, B KOTOPHIX MOJYYAOT Xapak-
TepHble ocagku. Hanmpumep, XJIOpua HOH ¢ HOHOM cepeOps o0pa3yroT Oeliblii TBOPOXK-

HBIN 0caJioK XJiopuaa cepedpa.
AgNO,+ HCIS AGCI 4+ HNO;

Ta6Jmua I OIIPCACIICHUA MOHA.

Onpenensiemblii Hon, ncnojb3yemblii PesyabTaThl Kave-
HOH 711 ompeieJIeHust CTBEHHOI peaKiun
H* WNuankaTopsl H3MeHeHne OKpacku
Ag” CI benerit ocamok
Cu? OH Tomny60ii ocamok
Cu® S* YEpHBII 0CanoK
Fe?* OH- 3eneHoBaThIi 0Ca0K,

KOTOPBIN C TECYEHUEM
BpeMeHHU OypeeT
Fe3* OH- Ocajiok 6yporo 1BeTa
AlR* OH Benblii sxeneo0pa3Hblii
0CaJ0K, KOTOPBIU IpU
n30piTke OH™ pacTBOps-
ercs
Ba?* SO* Benblii 0caioK, OKpaly-
BaHME IJIAMEHHU B KEITO-
3€JIEHBIN IBET

Cl Ag* Benblit ocanok
SO~ Ba?* Benbrit ocamox
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['uapokcua amoMuHus oOnagaeT aMm@orepHbiMU cBoicTBamu. [1og00HO BceM
OCHOBAHUSIM, THIPOKCH]I AIIFOMUHHUS PEarupyeT ¢ KUCIOTAMH.

[Ipu craBiieHUU THAPOKCHAA AJTIOMHUHHS CO HIeJI0oYaMHu oOpa3yercsl MeTaalio-
MHHATBI, a B BOJI€ TUJPAThl METAATIOMUHATOB.

AI(OH)s+3HCI > AICI5+H,0
AI(OH)s+NaOH = NaAlO,+2H,0
Al(OH)s+NaOH,.;s=> Na[AI(OH),]

Kartuons! xenesa (11) Fe*" nmerko oKMCIsIOTCS KMCIOPOZOM BO3IyXa U JAPYyTHMH
okuciureasimu. I[loaromy Genblit ocamgok ruapokcuaa xenesza (1) Fe(OH), na Bo3ayxe
CHaydaja MPUHUMAET 3eJEHYI0 OKPAcKy, a 3aTeM CTaHOBHUTCS OypbIM, IOCTENEHHO Tpe-
Bpaiasch B ruapokcu xkeesa (111) Fe(OH)s.

4Fe(OH)2+H,0+0,=4Fe(OH)3

[Ipu B3auMOIEHCTBUM COJIEN AaMMOHUS CO IIEJIOYAMH BBIJEIISACTCS T'a3 C XapakK-
TEPHBIM 3aMaxoM — aMMHak. [Ipu B3anmMoaeCcTBUY ¢ aMMHUAKOM BJIQXKHAsI JIAKMYCOBAs
OyMa)kKa OKpacHTCS B CHHHH IIBET.

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

KauecTBeHHOM peakiueii Ha kaTnoHbl amMoHust NH," siBasieTcst B3auMoielicTBre
¢ ruapokcua-annonamu: NH,"+ OH = NH37 + H,0.

KauecTBeHHOI peakiueii Ha kapooHaT-anuoH COs% sBigeTcss 00pa3oBaHUE YT-
nekucioro raza CO;,racsiiero ropsiryo Jy9ruHKY, TTPH B3aUMOACHCTBUH pacTBOpa

KapOoHaTa ¢ CUJIbHOM KUCIOTOM.
C032'+ 2H" = COzT + H,0

4. IlepevyeHb 000py10BaAHMS
4.1 llltatuB ¢ mpoOUpKamMu
4.2 Jlepkatens A MpoOUpoK
4.3 CimpToBKa.

5.1MopsiioKk BBINOJIHEHUS J1a00PATOPHOI padoThI
Onbit Nel. O6napy:xkenue xjaopua nonos Cl- u monos 6apus Ba**.

Peaktussl: xmopuz 6apust BaCly;
cepHas kuciota HSOy;
Hutpat cepedopa AgNOs.

BbpinnojiHeHue onbITa:
B 2 npobupku Haneite mo 1-2 mi xnopuna O0apust BaCl,. 3atem, ¢ momorisio

TaOJUIIBI HAUTH WOH, KOTOPBIN UCTIONB3YIOT JJIsl ONPEIeICHUs] HOHA Ba’* u nona Cl". B
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HEepBYIO MPOOUPKY MPUIIEHTE PEaKTHUB, C MOMOUIbIO KOTOPOTO OyAeTe ONpeneNiaTh HOH
Ba?*. Bo BTOpy10 NpOOMPKY IIPUIENTE PEAKTHB, C MOMOLILIO KOTOPOTo OyIETe onpese-
asth woH Cl.

Yro HabmogaeTe? 3anuimnTe ypaBHeHHs peakiuii 1 HabmoaeHus B popme oTué-
Ta.

OnpiT Ne2. O6napy:xenue nonos Cu? u SO.%,

PeaktuBsl: cynbdat mean CuSOy,
ruapokcu Hatpus NaOH;
xmopuy 6apust BaCl,.

C momoIIpl0 XapakTEpHBIX peaklUui JTOKaXKUTE, YTO BBIJAHHOE BaM BEIIECTBO
cynedar menu. 3anummre HaOmogeHus. CoctaBbTe ypaBHeHMs peakuuil. Crenaiite
BBIBO/IBI.

OmnpiT Ne3. ITosrydyeHne ruApOKCHAA ATIOMUHKUSA M U3Yy4YeHHE ero CBOMCTB.
Peaktusbl: xmopua amomunus (AlCls);

ruapokcua Hatpus (NaOH);
cosstHas kuciota (HCI).

BrinosiHeHue onbITa:

Haneiite B mpoOupky 5-6 mMi1 pacTBopa XJIOpuJa aTlOMUHUS U I0OABHTE K HEMY
pacTBOp TUAPOKCHIA HATPHUS IO KarisiM, 0 OOpa30BaHUS CBETJIO-CEPOrO OCajKa
Al(OH)s. TTonydeHHbIN OCag0K pa3ieinTe Ha 2 4acTH, pa3iuB B 2 mpoOupku. B omHy
MPOOUPKY € MOJYYEHHBIM OCaJKOM THAPOKCUIA AJIFOMUHMUS MPUIIEHTE HEMHOIO COJIS-
HOM kucioThl. Ocamok pacTtBopseTcs. B pyryro mpoOUpKY € MOJYyYEHHBIM OCAJIKOM
TUAPOKCHUA ATFOMUHUS TIPUJIEHTE HEMHOTO TUIpokuia HaTpusi. Ocaok pacTBOPSETCH.

CocTtaBbTe ypaBHEHHUS pEaKIIUM U 3aMUIIATE HAOIIOACHUSI.

OnbiT Ned. ITlpakTryeckoe ocyliecTBIeHHe MPeBPAlIeHU.

Peaktussl: amomunuii (Al);
cepHas kuciora H,SOy,
ruapokcu HaTpust NaOH.

Boinoanenue onniTa:
C moMOUIbI0 MMEIIINXCS PEAKTUBOB MPAKTUYECKU OCYILECTBUTE CIEAYIOIINE
MpeBpalICHUS

Al 9A|2(SO4)39 A|(OH)39 N&AlOz

CocTaBbTe COOTBETCTBYIOIIUE YPABHEHUSI PEAKIINNA, 3aTTUIITUTE HAOTIOICHUS U

BBIBOJIbI B OTUETE.
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Onpit NeS. KauecrBennas peakuus na Fe’*

PeaktuBbl: cynbdar xenesa (FESO,);
rugpokcua Hatpus (NaOH).

BbinoJiHeHUEe ONbITA:

Jlokaxkute, 4TO KpUCTA/UIBI cyibdaTa xkene3a (II) yacTH4HO OKHCIMINCH U CO-
liepKaT TpuMecH HoHOB Fe**. JIis 5TOro pacTBOPHTE CONb B BOJE M IIPOBEIAUTE COOT-
BETCTBYIOIIHIA OTIBIT UCIIOJIB3YSI TAOIHILY.

OnbiT Ne6. KauecrBennasi peakuusi Ha CO3z%
PeakTuBbl: Men;
mpamop CaCOs;
consHag kucinora HCI;
n3BecTkoBas Boja CaOHs,.

BbinoJiHeHUEe ONbITA:

B npoOupKy BHECUTE HECKOJIBKO KyCOYKOB Meja WIM MpaMopa U IpHIIEHTE He-
MHOTO pazdaBneHHO# cosstHoM kucaoTel HCI. BeicTpo 3akpoiite mpoOupKy mpoOKou ¢
ra3zooTBOJHON TpyOkoil. KoHen TpyOku omyctute B APYryr0 MpOOHPKY, B KOTOPOU
HaxosTcs 2-3 mu u3BectkoBoM Boabl Ca(OH),. CHauana Bl HaOrO1a€TE, TOMYTHEHHUE
pacTBopa Tak, kak oOpasyercsi kapooHat kanbiusa CaCOs. [opsimias gyunHa, npu Moj-
HECEHHUH K ra300TBOJHON TPyOKE T'acHET.

[Tpu nanpHeimem npomnyckanuu CO; yepes pacTBOp, MOMyTHEHHUE UcUe3aeT. JTa
peakuus ABysieTcs KadecTBeHHoi Ha noH CO3%". HanuimuTe ypaBHEHHE PEAKIIUH MEKITY
KapOOHATOM KaJIbIIMSI U COJISTHOM KUCIIOTOM.

VYronpHas kucnota — ciaadasi KMCIIOTa, MO3TOMY Oosiee CUIIbHBbIE KHCIIOThI BhITEC-
HAIOT YTOJIBHYIO KUCIIOTY U3 €€ COJIEH.

[Tonyyaromasics yroyibHasi KUCJIOTa HEYCTOMYMBA M pa3jaraercsi ¢ BblAEJICHUEM
CO;. Ipu mponyckannu CO, depe3 U3BECTKOBYIO BOJY MOCIEAOBATEIHHO MPOUCXOIUT
2 peakuuu. BHayane oOpa3syercst kapOOHAT KajblMsg HEPACTBOPUMBIN B Boje. MIMeHHO
TOT/1a MPOUCXOAUT MOMYTHEHHE PACTBOpA. 3aTeM, IO MEPE AATbHEUILIEro MPONyCKaHUs
YIJIEKUCIIOTO ra3a, KapOOHAT KajblUsl MEPEXOAUT B THAPOKAPOOHAT, KOTOPBI pacTBO-
pPHUM B BOJIE, IPH 3TOM MPOUCXOJUT PACTBOPEHUE OCAJIKA U UICUE3HOBEHUE B3BECH.

Ca(OH)z + CO,———— CaCO;3; + H,0O

Hedocmamok

CaCO;3; + H,O + CO» C&(HCOg)z.

uz66IMoK

[Ipu nmponmyckaHuM OKCHJA YIJIEPOAA YEPE3 AUCTUIUIMPOBAHHYIO BOIY MPOUCXO-
YT ¢ 00pa3oBaHKe CIabON yroJIbHOM KHUCIOThI, KOTOpasi OKpallnBaeT JJAKMyC B Kpac-
HBIN IIBET.
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OnsbiT Ne7. KauecTBeHHasi peaknusi KaTuoHa ammMonust NHs"™ ¢ menouamu
Peaktusbl: xmopua ammonus (NH4Cl);

rugpokcua Hatpus (NaOH);

rugpokcua kamus (KOH).

BrinosiHeHue onbiTa:

K 2 - 3 xamtsam pacTBopa xjaopuga aMMoHHs) 100aBbTe 3-4 KA mEI0Un.
[IpoOupky HarpelTe HaJ| MIIAMEHEM T'OPEIIKH JI0 BBIIEJICHUS ra3a C Pe3KUM 3alaxoM.
Brinenenne ammuaka moATBEPAUTE M3MEHEHUEM OKPACKU BIAKHOW JTAKMYCOBOM Oy-
Maru.

I&noun (NaOH 1 KOH) BbIensOT U3 cojieli aMMOHUS TIPU HarpEBaHUM ra30-
oOpa3HbIii aMMHUaK:

NH4Cl+ NaOH = NH31 + H20 + NaCl

6. Conep:xanue oTYeTA.

6.1 HammenoBanue paboThI

6.2 Llenb paboTbl

6.3 Ilepeuenb 0O60OpyaOBaHUS

6.4 Ilepedenpb peakTHBOB U UX (POPMYIIBI

6.5 VYpaBHenus peakiuii, HaOmOAeHUS (ONMKMCAHUE BHEUTHUX XapaKTEPHBIX MPH-
3HAKOB PEAKIIMH) , BEIBOJIBI ISl KAXKIOTO OMBITA CBEJCHHBIC B TAOIHILY

6.6 OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI

7. KoHTpOJILHBbIE BONIPOCHI.

7.1 Kak Ha3bpIBalOTCS BEIIECTBA, PEArupyIOIIre ¢ KUCIOTaMH U CO TIeI0YaMu?
7.2 Kakue peakiuu Ha3bIBalOTCS XapaKTePHBIMU?

7.3 YUto mpoucxoaut ¢ coequnenusimu xenesa (1) na Bozmyxe?

8. Cnucok JimrepaTypsbl
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JlaGopaTopHnasi pa6ora Ne3
«IIpeBpaieHusi OpraHMYeCKUX BelleCTB NMPH HATPeBAHUMN

1. Heasb padorbi: Onpenenuth 3IEMEHTHl BXOASIINE B COCTaB OPraHUYECKUX
BelecTB. M3yunTh CBOMCTBA yIiI€BOAOPOIOB.
2. Bpems pa0orsl: 85 MuH

3. KpaTkue TeopeTnuyeckue cBeaeHUs

B cocraB opraHmyeckux BEIIECTB, KPOME yIVIEpOAa W BOJOPOJA, Yalle BCETO
BXOJSAT KUCIIOPOJI U a30T.

Jns onpeneneHus 3JI€MEHTOB, BXOASIINX B COCTAB OPraHUYECKUX BEIIECTB, UX
HEOOXOIUMO TIPEABAPUTEIILHO NIEPEBECTH B HEOPTraHWYECKUE COCAMHEHUS, I Jalb-
HEHUIIEero MCCleIOBaHUs KOTOPHIX MPUMEHSIIOT METOJIbI OOBIYHOTO KaYe€CTBEHHOI'O aHa-
nu3a. Hanpumep, crienmanbHbIMU METOJIAMU YTIIEPOJI NIEPEBOAAT B TUOKCH]T YIJIEPOA,
BOJIOPOJ — B BOJLY.

B npenenbHbIX, WM HACBIILIEHHBIX, yriieBogopoaax (napagunax) cssazu C-C u C-
H aBnsrorcs o-ces3simu. Takue CBA3M OYEHB MPOYHBI U MAJIO MOJISPU30BAHBI, IOITOMY
peaKkIMOHHas CIIOCOOHOCTh TaKUX YIJIEBOJAOPOAOB HEBeNMKa. JIJisi HUX XapaKTepHBI pe-
aKIUs 3aMENICHUS.

HenpenenpHble, WM HEHACBIIIECHHBIE, YIJIEBOJOPOAbI COIECPKAT MEHBIIEE KOJIH-
YeCTBO aTOMOB BOJOPOJA, YEM MOJIEKYJIbl MPEACIBHBIX YIIIEBOJAOPOJIOB C TEM XK€ UYHUC-
JIOM YTJIEPOAHBIX aTOMOB, JUISI HUX XapaKTEPHO HAIMYME MEXIY aTOMaMHU yIJIepoJia He
TOJIBKO MPOCTHIX, HO U KPATHBIX(JIBOMHOM U TPOMHOM) CBA3EH.

JIBoitHast CBSI3b COCTOUT M3 OJHOM G- W OJHOM T-CBSI3M, a TpoOiHasi oOpa3oBaHa
OIHOU G- U ABYMs T-CBSI3sIMU, OHAKO G- U T-CBA3U HE UIACHTUYHBI IO MPOYHOCTH: T-
CBsI3b MEHee NpoyHa. Il HempeAeapHbIX YII€BOAOPOAOB XapAKTEpHA PEAKLINS PUCO-
€IMHEHUS 3a CUET Pa3pbiBa M-CBS3H.

4. IlepevyeHb 000py10BAHMS

4.1. llITaTuB s 3aKpensieHus NpooupoK.
4.2. llltatuB ¢ poOUPKAMH.

4.3. I'a300TBOAHAs TpyOKa ¢ MPOOKOM.
4.4.CnuproBKa

5. llopsi0K BHINOJTHEHUSsI JIA0OPATOPHOM PadoThI

OnmwiT Nel. Onpe)leneHHe yIJIepoJa U BOAOPOJaa COXIKECHHUEM BEIIECTBA C OKCHUIOM
MeJH.
PeaktuBsbl: rimoko3a, CeH120¢;
OKcUJl MeiH (TOpoIIoK) CuO;
OapuToBas BoJia, HACKIIIIEHHBIN pacTBOp Ba(OH):;
cyibdar menu 6e3BoIHBIN CuSOsa.

B cyxyto npoOupky 1 HachImaroT YepHBIA MOPOIIOK OKCHAA MeAH (CJION BHICOTOMN
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oKk0JI0 5 MM). Jl00GaBisSIOT MOJIOBUHY MHMKPOJIOMATKU TIIIOKO3bI M THIATEIBHO NEpeMe-
IITUBAIOT, BCTPSXHUBAs MPOOUPKY. B BepXHIOI0 4acTh MPOOUPKH MTOMENIAIOT HEOOIBIIIOMN
KOMOUYEK BaThl, HA KOTOPBIA HACKIAIOT HEMHOTO OEJIOro MopoIika 0e3BOIHOTO CyJbda-
ta meau (I1). IIpobupky 3akpsIBaloT IpOOKOH ¢ Ta300TBOAHOMN TpyOKoit. [Ipu 3TOM KO-
HeIll TPyOKH JOJDKEH MOYTH yIHUPATHCS B BaTy C MOPOIIKOM OOE3BOKEHHOTO MEIHOTO
kynopoca CuSQOs.3akpenure mpodupky 1 B mratuB, Kak moka3zano Ha puc.l. Huxaui
KOHEI[ TPyOKH OITyCKaloT B MPOOUPKY 2, MpeIBApUTEIILHO HAIMB B Hee S—6 Kamenb Oa-
puTOBOM (MM U3BeCcTKOBOM) Boabl. [IpoOupky 1 HarpeBaroT Ha MIamMeHu ropenku. Ye-
pe3 HECKOJbKO CEKYHJ U3 ra300TBOJHON TPYOKM HAUMHAIOT BBIXOAMUTH Iy3bIPHKU Ta3a,
1 6apuTOBasi BOJa MyTHEET BCIICJCTBUE BhICICHUS OEJIOT0 0CaKa YIIIEKUCIOro 0apusl.

[IpoOupky 2 ynanstot. [Ipogomxaior HarpeBaTh NpoOUpKV 1. moka napsl BOJbI HE
JOCTUTHYT O€J0ro mopouika o0e3BOKEHHOTO MEIHOTO KYTI( BaTa  HaXOJAIIErocs Ha
BaTHOM MPOOKE, U HE BHI3OBYT U3MEHEHUS €r0 OKPACKHU BCIIEICTBHE 0Opa30BaHUs KpH-
crasutoruapara CuSOs - SH20.

XUMU3M Ipoliecca:

CsH1206 + 12CuO— 6CO2+ 6H20 + 12Cu

CO2 + Ba(OH), -»BaCO3 + H.O

CuSOg4 + 5H.0—-CuS04 - SH20

CO,

Ba(OH
Ipobupxa 1 (OH).

Puc 1 [Ipobupxa 2

MeTon OCHOBaH Ha TOM, YTO MPHU MPOKATUBAHUHM OPTaHMYECKOTO BEIIESCTBA B
cMmecH ¢ okucauTeneM (CuO) MPOUCXOIUT OKHCIIEHUE YTIIepo/ia OPTaHMIECKOTO Belle-
CTBa B JUOKCH]I YTIEPOAa, a BOAOpoaa — B Boxy. OKCHA MeIu PHU 3TOM BOCCTaHABIIH-
BaeTCs 70 METAUIMYECKON Meau. Briienenne AMOKCHaa yriaepoa T0Ka3bIBaeTCsl MOSB-
JeHueM 0esioro ocajaka yriekucioro 6apusa. Boay B mpoaykTax cKuraHusi OOHApYKU-
BaIOT MO 00PA30BAHHIO CHHUX KPUCTAIIJIOB MEHOTO KYTIOPOCa.

OmnbiT Ne2. [TonyueHne MeTaHa U U3yUYEHHE €r0 CBOWCTB.

PeakTuBbI: YKCYCHOKHCIIBII HaTpuid, 00e3B0keHHbIH CH3COONa
OpomMHas Boja, Br,-BoaHbIM
pactBop nepmanranara Kkajans KMnOy

[TpoOupky 1, cO cMeChI0 U3MENBUYCHHOTO YTIECKUCIOTO HATPUS C KaTaIU3aTOpOM
1 HATPOHHOM M3BECTHIO, 3aKpOHTE MPOOKOH ¢ ra300TBOAHON TpyOKoii. [Ipobupky 1 3a-
KpeTuTe B MTaTUBE KaK MOKa3aHO Ha puc.2.

[IpuroToBbTE ABE MPOOUPKHU U HAJCUTE B OJHY U3 HUX 3-5 Kamneiab OPOMHOM BOIBI
(mpobupka 2), a B Apyryo 5-6 Kamnesb pacTBOpa MepMaHraHara kaius (mpooupka 3).

Harpeiite npobupky 1 ¢ rasoorson-

o o IIpobupka 2
HOM TpyOKOW B Hayajie OKOJIO JIHA, MOCTe- IIpoGupka l o
MEHHO Mepe/IBUras ropeiky Aajblie, YTOObI ITpo6upka 3

B PEAKIIMIO BCTYyNAJId HOBBIE CMECH. 2
o

Puc 2



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

B naGopaTopuu MeTaH MOy4aroT CIJIABJICHUEM COJIEH YKCYCHOM KUCIIOTHI CO
HIeJI0YaMH.

[Ipu HarpeBaHUM HaTPUEBOM COJIM YKCYCHOM KHCIIOTHI C HATPOHHOM U3BECTHIO
MIPOUCXOJIUT pacllieryieHne coJid 1 00pa3oBaHKE METaHA.

BoinenuBmimiicss MeTaH NMpoNMycTUTE Yyepe3 OpOMHYIO BOAY U pacTBOp IepMaHTra-
HaTa Kanus. {1 3Toro noovyepeHo OMyCTUTE KOHEIl Ta300TBOJHOM TpyOKH CHayaia B
pacTBOp B poOHUpKe 2, 3aTeM B pacTBOp B mpodupke 3.00eciBeurnBaHre O6pOMHON BO-
16l ¥ IEpMaHTraHaTa Kajaus He MPOUCXOIUT.

B 0OBIYHBIX yCIIOBHSX aJKaHbl YCTONYMBBI K IEWCTBUIO OKUCIUTEINICH.

He npekparias HarpeBanus npoOupku 1 co cMechbio cupTa U KUCIOTHI, ra3000-
pa3Hyt0 TpyOKy MOBEPHUTE OTBEPCTUEM BBEPX W 3aKTMTE BBIIEIAIOIIUIKCA ra3. MeTran
TOPUT TOIyO0BaTHIM HECBETAUIUMCS MIJIAMEHEM:

XUMH3M Mpolecca:
CHs +20, — CO, + HO

OmnbiT Ne3. [TonyueHne 1 CBOMCTBA 3TUIICHA.

PeaktuBsl: 3THI10BBIN criupT, 96%-b1i1 CsHsOH
cepHas kuciora (kouerr.) H,SO4
OpomHas Boja, Bro-BoaHbIi
pacTtBop nepmanranaTa kaauss KMnQO,4

CMech 3THJI0BOI0 CIIUPTA € CEPHOI KHCJI0TOM, MONAJAasi HA KOXKY, BbI3bIBaeT
J0JIT0 HEe3a)KMBAIOIME O0KOI'M, a MONajasi Ha oJexkay, paspymaer ee. [loatomy
HArpeBaTh CMeCh HY’KHO OYeHb OCTOPOKHO, 2 YTOObI KMIIEHHEe CMeCH ObLI0 paB-
HOMEPHBIM 00513aTeJIbHO J100aBJsiiiTe MECOK, He J0MycKaiiTe BhIOpOca cMecH W3
npooupku!

[Tpobupky 1 ¢ 3ma roroBoi
CMECH STHJIOBOIO CHUPTA, KOHUEHTPUPO-
BAHHOW CEPHOM KHCIIOTHI U IECKA, 3aKPOUTE
MPOOKOH ¢ Ta300TBOAHOMN TPYOKO# M 3aKpe-
MATE B IITATUBE, KaK MTOKA3aHO Ha puUC.3.

[IpurotoBrTe ABE NOPOOUPKH U
HajeiTe B OJHY M3 HUX 3-5 kamenb OpoMm- Puc 3
HOU BOJIBI
(mpobupka 2), a B Ipyryro 5-6 Kameiab pacTBOpa NepMaHraHata Kajius (mpoOupka 3).
OctopoxHO HarpeiTe npodbupky 1 co cMechio cniuprta U kucnotsl. [loodepenHo omy-
CTUTE KOHEIl ra300TBOJIHOM TpyOKM cHaudanga B OpoMHYI0 Boay (mpoOupka 2), 3aTeM B
pacTBOp nepMaHraHara Kajaus (mpooupka 3).

[Ipyu B3aMMOIENCTBUM 3TUIIOBOTO CIIUPTA C CEPHOM KUCIIOTOM MPOUCXO-
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AUT ACTUApaTanusa CIimpTa C 06p3.30BaHI/I€M OTUJICHA.

XUMH3M Mporecca:

HH H H
|1 HSOLt | |

H-C-C-H —  H-C=C-H+H,0
| STHIICH

HOH

Jleruaparaiusi ciupTa SIBISIETCS OOLIUM CIIOCOOOM TMOYYCHHS HENpeIeIbHBIX
yTJICBOIOPO/IOB.
B mpobupke 2 OpomHas Boja ObICTpO 0OECIIBEUHMBACTCS BCICACTBUE
NPUCOCTUHEHHUSI aTOMOB OpoMa 1Mo MECTY JIBOWHOM CBSI3H.

XUMU3M Ipoliecca:

CH, =CH, + Br, —- CH>— CH,
I

BrBr

1,2 — nuGpom 3TaH

B npo6upke 3 pacTBOp nepmMaHTraHaTa KaJus Takke ObICTPO 00ECIBEUMBACTCS.
[Ipu 5TOM aTOM aJIKEH OKHUCIISIETCS B IBYXaTOMHBINA CIIAPT
XUMU3M Ipoliecca:
CH,=CH, + [O] +H-OH — CH,-CH,
I |
OH OH

DTUJIEHTIUKOJIb

JInsi ankeHOB XapaKTEPHBbI PEAKIHMH MPUCOEAUHEHUS MO MECTY JABOMHOU
cBsa3u. Peakuus oOecuBeurBaHMs pacTBopa OpoMa M NMEpMaHTraHaTa Kajaus SBJISIOTCS
KaueCTBEHHOW pEaKIMeN Ha JBOMHYIO CBS3b.

He npexpaias HarpeBaHusi npoOUpku 1 co cMechbio cnupTa U KUCIOTHI,
MOBEPHUTE Ta300TBOJHYI0 TPYOKYy OTBEpPCTHEM BBEpPX W MOJOKTUTE BBIACISIIONIUIICS
ra3. OTUJIEH TOPUT CBETSIIUMCS INIAMEHEM

XUMH3M TIpoliecca:
CH, + 30, —-2C0O, + 2H,0

OnbiT Ned4. [TosryueHue 1 cBOMCTBA alleTHIICHA.

PeakTuBbI: 1<ap61/111 KaJIbIus B Kycoukax CaC,
OpoMHas Bojia, Br,-BOJIHBIN
pactBop nepmanranara kaaus KMnOa

OnbIThI € aLETHIIEHOM NMPOBOAUTE OLICTPO U B BBHITAXKHOM IIKagdy!

IHonyyeHHBIN anmeTH/IeH U3 KAapOMIa KAJbLUHMS COMEPKUT BpPeAHbIe, HENPHU-
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SITHO NMaxHyluue npuMecu: NH;, PH;, AsH3

bepyT npobupky 1 ¢ MajgeHbKUM OTBEPCTHEM B JTHE, B HEE MTOMEIIAIOT HEOOIb-
HI0M KycOoUeK KapOu/ia Kajablisl U 3aKPHIBAIOT MPOOUPKY MPOOKOH C ra300TBOHON

TpyOKOil, UMEIOIINI OTTAHYTHIN KOHEI

3akpenute npoOUpKy 1 B mITaTUBE BEPTUKAIBHO TaK, YTOOBI K THY IPO-

OMpKHU MOXKHO OBLIO MOJCTaBUTH CTAKAaHUUK C BOJOM(pHC.
4).

Bo3bmuTe ABE NpOOUPKHU U HAJIEUTE B OJHY
U3 HUX 3-5 Kareib OpoMHO# BOAbI (TTpoOupKa 2), a B ApY-
ryio 5-6 kamneib pacTBOpa epMaHraHarta Kajus.

[TogHecuTe crakaH4MK C BOJOM K JHY MPO-
oupku 1 Tak, yToObI Ha4aNACh PeaKlUs B3aUMOACHCTBUS
KapOuaa KaibIls C BOJON. 3aTeM CTaKaH4UK C BOJION
MOJICTaBbTE MO NPOOUpPKYy 1.

Peakyusa e3aumoodeiicmeusn kapouoa Kaavyusa c

600011 IK30mepmuuna/

B npobupke 1 OypHO BbIAEnsieTcsl ra3000-
Pa3HBIN allCTUJICH.

XUMH3M Mpornecca:
CaC; + H O — HC = CH + Ca(OH);

[Munponus xkapbuma Kaiblus — Ja00PATOPHBIN M MPOMBIIUIEHHBIN CIIOCO0 MOJTy-

YCHUA allCTUIICHA.

[ToouepeaHO OIMyCTUTE KOHEIl ra300TBOJHON TPYyOKH CHayaia B OPOMHYIO BOJIY

(mpoGupka 2), 3aTeM B pacTBOp NepMaHraHaTa Kaaus (mpooupka 3).

BbpoMHuas Bosa oOeciiBeunBaeTCsl BCICACTBUE MPUCOCAUMHEHUS aTOMOB Opoma 1o

MECTY TPOMHOM CBS3H.

XUMHU3M Mpornecca:
HC=CH + 2Br, — Br,HC — CHBr>
1,1,2,2- rerpabpomdTaH

Po30BbII pacTBOp mMepMaHraHaTa Kajlds TakK ke ObICTPO 00eCIBEUUBACTCS; IMPO-
MCXOJIUT OKUCIICHHE alleTWJIeHA M0 MECTy pa3pbiBa TPOWHOM CBSA3U C 00pa3oBaHUEM
1IABEJIEBOM KUCIIOThI, KOTOpAs ajiblle OKUCIAETCS A0 YIVIEKUCIOTO raza

XUMU3M Ipoliecca:
[0] [O]
HC=CH —-HO-C-C-0OH — 2C0O;, + H,0O
(|
00

mraBCjacBas KHUCJI0Ta

Oo6eciBeunBanne OpOMHON BOJBI U pAacTBOpa MEepMaHraHaTa Kajidsd J0Ka3bIBaeT
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HENPEJEIbHOCTh AllETUIICHA.
3aTeM CHOBA JUIsl IPOJOJDKEHUS PEAKLIMH MOJTHECUTE CTAKaHYHMK C BOJOU KO
IHY TpoOupku 1, MOBEpHUTE ra300TBOJHYIO TPYOKY OTBEPCTHEM BBEPX U IMOJOKIUTE
AUETWIEH Yy KOHIA ra300TBOJHOM TpYOKH. OH TOpUT CBETSIIUMCS, KONTALUIUM IJlaMe-
HEM.
XWMU3M Iporiecca:
2C,H, + 30, — 2C0O, 2H,0

6. Conep:xaHue oT4eTA:

6.1 HanmenoBaHue paboThI

6.2 Ilenb paboOTHI

6.3 Ilepeuenp o6opyaOBaHUS

6.4 IlepedeHpb peakTHBOB U UX (POPMYIIBI

6.5 YpaBHeHMs peakiuii, HaOII0IeHUS(ONTMCAHNE BHEIITHUX XapaKTePHBIX
MIPU3HAKOB PEAKIIMM) , BBIBOABI JUIsSl KQXKI0T0 ONBITa CBEICHHBIE B TA0JIUILY

6.6 OTBeThI Ha KOHTPOJIBHHBIE BOTIPOCHI

7. KoHTpOJILHBIE BONIPOCHI.

7.1 ITouemy m3mensiercst user cyibgara meau (I1)? O cogepkanun kakoro 3ie-
MEHTa B UCCIEAYEMOM BEILECTBE 3TO CBUAETEIBCTBYET?

7.2 O conepkaHUU, KAaKOTO 3JIEMEHTa CBUJIETEIbCTBYET IOMYyTHEHUE OAPUTOBOM
BozbI? [louemy mpoucxoauT noMyTHEHHE OApUTOBOM BOJIbI (M3BECTKOBOM)?

7.3 Kak nony4aroT MeTaH B Jlaboparopun?

7.4 KakoBo OTHOILIEHHE METaHa K OpOMHON BOJI€ M PacTBOPY I€pMaHIraHara Ka-

nus?

7.5 Kak nosiy4aroT 3TujieH B Jaboparopuu?

7.6 KakoBO OTHOIIIEHUE dTWJICHA K OPOMHOM BOJI€ U pacTBOpPY MepMaHTaHaTa Ka-
nus’?

7.7 Kak nosiy4aroT aneTusieH B jabopatopuu?

7.8 KakoBo oTHoIIeHEe K OpOMHOM BOJIE ¥ pacTBOPY MepMaHTaHaTa Kajus?

8. Cnucok JimrepaTypsbl

1. IleuyaTHbIe U3TAHNUS

1. Pynzutuc, I'. E. Xumus. ba3oBsiii ypoBeHb : yueOHUK 711 00pa30BaTeib-
HBIX OpraHU3alHi, pearn3yIonmx 00pa3oBaTeibHbIC TPOrPAMMBI CPEIHETO Mpodeccu-
oHasbHOTO 0OpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocsere-

uue, 2024. — 336 c. :un. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
anektponHbd. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosnoe neuam-
Hoe uzoanue — OIIU 1.)

2. DJIeKTPOHHBbIE U3AAHUS (3JIEKTPOHHBbIE PeCypChl)

1. Pynzutuc, I'. E. Xumus. ba3zoBeiil ypoBeHb : yueOHUK 11 00Opa3oBaTesb-
HBIX OpPTaHM3aliN, peaTu3yoMx 00pa3oBaTeIbHbIC MPOTPAMMBI CPETHETO MPOdecCcH-

oHasibHOTO 0OpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocseiiie-
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beccuonanpHoe obpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 3IEKTPOHHBIN
// ObpazoBarenbHas wiatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513807

3. Huxonbckuii, A. b. Xumus : y4eOHUK ¥ TPAKTHUKyM JJII CPEIHEro Ipo-
(beccuonanpHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3a., nepe-
pab. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccruonans-
Hoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : anexkTponHsIil // O6pazo-
BaTenpHas iardopma FOpait [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe anekmpoHnHoe uzoarnue — OOHU 2.)

4, Xumus : y4eOHHMK 1Ji1 CPeIHEro MnpogecCuoHaNbHOro o0Opa3oBaHus /
10. A. JleGenes, I'. H. ®aneeB, A. M. I'omyGeB, B. H. IllanoBain ; moa oO1el peaaxiiy-
eii I'. H. ®aneeBa. — 2-¢ m3x., nepepad. u mom. — Mocksa : M3marensctBo HOpaiir,
2023. — 431 c. — (IIpodeccuonanproe obOpaszoBanme). — ISBN 978-5-9916-7723-3.

— Texcr : anextponnbit / OOpaszoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrnosroe snexmponnoe uzoanue — OOHU 3.)
5. Tymukun, E. . Xumus. B 2 4. Yacts 1. O01ias u Heopranudeckasi XuMHSI:

yueOnuk s CIIO / E. U. Tynukun. — 2-e usf., ucnp. u gomn. — Mocksa :FOpaiir,
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https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
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6. http://www.xumuk.ru CaiT 0 XMMHHU: KIACCHYSCKUE YUCOHUKHU, CIPaBOY-
HUKH, YHITUKIIOTICINH, TIONCK OPTAaHMYECKUX U HEOPTAaHUUECKUX PEAKITUi, COCTaBICHUE
YPaBHEHUM pPEAKLIAM.

3. JIonmoJIHUTEeIbHbIE HCTOYHUKH

1. banaes, ®@. 3. Xumus metamioB : yueoHoe nocoodue / ®@. 3. banaes. -
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JlaGopaTopHasi padora Ned
«AnenTndgukanus OpraHM4YecKuX COeAMHEHNH 0TAeIbHbIX KJIACCOB)

1. Ilesab padoThI: MONTYYUTH MPAKTUUECKUE HABBIKK TEXHUKU HKCIIEPUMEHTA OII0-
3HABaHUS KHCIOPOACOJEPKAIIUX OPraHUYECKUX COEAMHEHUN MO XapaKTEPHBIM CBOW-
CTBaM.

2. Bpems BbInOJIHeHUs padoThI: 85 MUH

3. Kparkue TeopeTudecKue CBeIeHHs

N nentudukaims XuMUYECKUX BEIIECTB — 3TO OMO3HABAHUE UX MO COBOKYMHOCTHU
OOIIMX WM YaCTHBIX MPHU3HAKOB (CBOMCTB).

Peakiuu, KoTOpble HMCHOJB3YIOT ISl HACHTU(PHUKALIMUA DPA3JTUYHBIX BEIECTB,
Ha3bIBAIOTCS KAYECTBEHHBIMHU.

Crneunduueckue XMMHUYECKHE CBOMCTBA OPraHUYECKUX BEIIECTB OOYCIIOBIICHBI
CTPYKTYPHBIM CTPOEHHEM: THUIIOM YIJIEPOJHOIO CKEJETa, HATMYUMEM KpPATHBIX CBA3EH
(>C=C< nBotiubix uan —C= C- TpoHHBIX),HAINYHEM (YHKIIMOHATBHBIX TPYIIIL.

Jl1s pacrio3HaBaHUsI TPEX BEUIECTB (TIULIEPUHA, aJIbJACTH 1A, TJIIOKO3bI) TPOBOISIT
KauyeCTBEHHBIC PEAKINH Ha HAMMYUE (PYHKIIMOHATBHBIX TPYIII.

OyHKIMOHAIBHBIMY TPYIIIaMH Ha3bIBAIOTCS TPYIIIBI aTOMOB, KOTOPBIE 00YCIOB-
JUBAIOT XapaKTepHbIE XUMUYECKHE CBOWCTBA JIAHHOTO KJIACCa BELECTB.

OOmMM 19 3TUX KJIACCOB BEILECTB SIBJISECTCA B3aMMOJEUCTBUE C TMIPOKCHUIOM

MCIU.
FI/II[pOKCI/III MCIHU MOXKHO ITIOJIYYHUTD 110 PCAKIIHNU:
CuSO, +2NaOH= Cu(OH),|, +Na;SO,
[I'unpoxcunpHas rpynna — OH siBisiercs GyHKIMOHANBHOM TPYNION I CIUp-
TOB.

K MHOroaToOMHBIM CIIUpPTaM OTHOCSATCS OPTaHUYECKHE COEJUHEHUS B MOJIEKY-
JaX KOTOPBIX COAEPKUTCA HECKOJIbKO T'MAPOKCHIBHBIX TPYII, COEAUHEHHBIX C YIJIEBO-
JTOPOIHBIM PAJUKAIIOM, TPEXaTOMHBIN cupT - Tiutepud CsHs(OH)3

Ecnu x cBexxenpuroToBieHHOMY ocaJKy ruapokcuaa menu (1) B mpucyrcTBun
HIEJI0YM MPWINTH TIUUEPUH U BCTPAXHYTh, TO OCAJIOK pacTBOPSETCS U oOpa3yercs pac-
TBOP sipKo-cuHero uBeta — raunepar meau (11). 1o kayecTBeHHas peakius Ha MHOTO-
ATOMHBIE CITUPTBHI.

XUMU3M Ipoliecca:

CH,O0H HO|_ CH.0

| Cu— 1 Cu +2H,0
CHOH + HO cHo ~
| |
CH,OH CH,OH

Kap6onwmibnas rpynna —COH sBisieTcss GyHKIIMOHATBHON TPYIIION ISl ajbie-
ruoB. J{ns anbaerunoB Hanbosiee XxapakTepHbl PEaKIIUU OKUCIICHUS U MIPUCOSTNHEHUS.
Peakiuu oKucCHeHUS SBISIOTCS KAaYeCTBEHHBIMHM PEaKIMsIMU Ha anbaeruibl. Kaue-
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CTBEHHBIMHU pEAKIUSIMU Ha allbJETH/Ibl SBJSIOTCS PEaKIUs «CepeOpstTHOTO 3epKanay U
OKHCJIEHUS aJIbJIETUAOB TMAPOKCUIOM MEIH.

Ecou k romybomMy ocaaky ruapokcuaa Menu (ll) mpuauTs pacTBOp yKCYCHOTO
aNbJIETUIA U CMECh HArPETh, TO CHAYaJIa MOSIBISETCS KEJIThI 0CaJOK THMAPOKCUIA Me-
mu(l), koTopslil py TanbHENWIIEM HArPEBAaHUU MPEBPAILAETCS B KPACHBIA OCaZOK OKCH-
na meau(l).

XUMH3M Mpoliecca:

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

2CuOH — Cuy0 + H0

JKEIITHIN KpaCHBIN

CyMmmapHO€ ypaBHEHUE:

y @) @)

4 7

CH;3;— C\ +2 Cu(OH), — CHs- C\ + Cu,O + 2H,0
HO H JKEJITHIA

['1110K03a MO0 CBOMM XMMHUYECKUM CBONCTBAM SIBIISETCS allbJIETUOCITUPTOM T.€.
OHa  MOpOSIBJISIET CBOWCTBA, KakK  ajbJerujioB, TaK ©W  MHOTOAaTOMHBIX
cuptoB. IloaTomMy [isi TIOKO3bl Takxke xapaktepHa peakngus ¢ CUu(OH).
PesynbpraTr peaknuu OyaeT 3aBUCETh OT YCIOBUM €€ MPOBECHUS.

a) KauecTBeHHas peakmus Ha TJIFOKO3y KaK MHOTOAQTOMHBIN CIUPT: B3aMMO-
neiictBue ¢ CU(OH); Ha xonoay ¢ o0pa3oBaHUEM TEMHO-CHHETO pacTBOpa TIIIOKOHATA
menu (11).

0 ,0
C C
tH_ °H
CHOH HO Ha xonoxy C'HO \
| + | Cu ' | Cu + 2H,0
C1—IOH HO |C-Ho/
(CHOH), (CHOH),

| |
CH,OH CH,OH
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0) KauecTBeHHas peakius Ha IJIIOKO3Y KaK albJACTHI:B3aUMOJICHCTBUE C

Cu(OH), npu HarpeBaHMUC 0Opa30BaHUEM B HAadajle KEITOro, 3aTEM KPAaCHOI'O OCa/l-
KOB.

XHUMHU3M Imponcecca:

o ¢ 0
C\ +2 Cu(OH), = C_ + 2CuOH + H0
f H | OH KENTBIN
(CHOH)4 (CHOH),
|
CH,OH CH,OH

2CuOH —  Cu,0 +H,0
Kenreii KpacHsrii

JIns1 pacnio3HaBaHUsA IJIIOKO3bI, Caxapo3bl, KpaxMalia B Ha4aJle MPOBOJAT Kade-
CTBEHHYIO PEAKIIMIO HA KpaxmaJl.

XapakrepHoi peakiueit kpaxmana (CeH10Os), ABISICTCS €ro B3aMMOCHCTBHUE C
HonoM. Eciu Kk oXJIaKIeHHOMY KpaxMajJbHOMY KiIeHcTepy T00aBUTh pacTBOp Hojaa, TO
MOSIBJISIETCSl CHHUE OKpAIlIUBaHUE.

Jlnst pacrio3HaBaHU TIIIOKO3bI M CaXapo3bl MPOBOJSAT KAUECTBEHHbBIC PEAKIIUU Ha
MHOT0aTOMHBIE CIIUPTHI U HA HAJIMYKUE CBOOOHOMN albJACTHIHOU IPYMIIbI.

Caxapo3sa C12H2,011— nucaxapua. g Hee xapakTepHa peakiys MHOTOaTOMHBIX
cnupToB: nipu B3aumozercTern ¢ CU(OH), oOpa3yercs pacTBOPUMBIN B BOJIE PacTBOP
caxapara MeJu (SIpKO-CUHUI PacTBOP)

Caxapo3sa He COAEp>KUT CBOOOIHYIO albJAETUIHYIO IPYIITy, OTHOCUTCS K HEBOC-
CTaHaBJIMBAIOIINM YTJIEBOIaM, Mo3ToMy Tipu HarpeBanuu ¢ Cu(OH), ,He oOpa3syer
KpacHoro ocazaka okcuaa meau( 1) .

Kap6oHOBBIE KHCIIOTHI — 3TO IPOU3BOIHBIE YTIIEBOJAOPOIOB, co/iepkaue PpyHk-
[MMOHANTBHYIO KapOokcmiibHyto rpymmy — COOH.

HauGomnbIiee 3HaueHne UMEIOT HACHIIIICHHBIE MOHOKAPOOHOBBIE KUCIOTHI, UX
obmas hopmyna: CyHones COOHN>0

KapOoHOBbIE KHCIIOTHI SIBISIOTCS CJIA0BIMU KUCJIOTAMH.

Kap6oHoBbIe KHCIOTHI 00J1aJaI0T BCEMH CBOMCTBAMHU HEOPTAaHUUECKUX KUCIIOT:
JTUCCOIMHUPYIOT ¢ 00pa30BaHHEM HOHOB; 00pa3yIOT COJIM MIPU B3aUMOJCHCTBUU C aK-
TUBHBIMU METAJIJIAMU, OCHOBHBIMH OKCUJAMU, IEJI0YaMH.

OTH peakuuu uayT ¢ pa3psiBom cBsizu O—H

Jst KapOOHOBBIX KHCIIOT XapaKTePHBI peakiuu ¢ pa3pbiBoM cBsizu C—O (3ame-
menue OH-rpynmer). BzaumonaeiicTBie co cnupTamMmu ¢ 00pa3oBaHUEM CIIOKHBIX (-
POB;

MEKMOJICKYJIIpHAs IeTUipaTaiusi ¢ 00pa3oBaHUEM aHTUJIPUIOB.

YV kapOOHOBBIX KUCJIOT UAYT PEAKIIMU ¢ YYaCTUEM pajuKaa.
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benku — 510 a3zoroconepiKaiiyue BBICOKOMOJEKYJISIPHBIE OpPTaHUYECKUE
BEIIECTBA CO CJIIOXKHBIM COCTaBOM M CTPOCHHEM MOJIEKyl. B coctaB moiekynbl Genka
MOET BXOJWUTh OT HECKOJBKHUX JECATKOB 1O COTCH THICAY W JaXKe MHUJUTMOHOB
AMUHOKHCIIOTHBIX ~OCTaTKOB. B 0Oenkax pa3nudarT MEepPBUYHYIO, BTOPHUUYHYIO,
TPETUYHYIO H YETBEPTUIHYIO CTPYKTYDY.

B pamukamax aMUHOKHCIOTHBIX OCTAaTKOB O€JIKH COAEPKAT pa3IndHble (DYHKITH-
OHAJIbHBIE TPYMIIbI, KOTOPbIE CIOCOOHBI BCTYINATh B PEAKIIMU OKHCIEHUS — BOCCTAHOB-
neHus1, 3TepuduKaIum, aTKMHUPOBaHU, HUTpoBaHus. benku o6nanaoT amoTepHbIMU
CBOMCTBaMU: MOTYT OOpa30BBIBaTh COJIM KaK KHUCJIOTa (3a CYET KapOOKCUIBHOUW TpyI-
Ibl), KaK OCHOBaHME (3a cuéT HUTpOTrpyIIbl). benku obnanarT 6ypepHbIMU CBOMCTBA-
MU: B PaCTBOPE MOT'YT CBS3bIBaTh KaK BOJOPOJHBIE, TAK TUIPOKCUIIbHBIC HOHBI.

benku monsepratorcst ruaposnsy. [Ipu neicTBuUM cojeill TsHKENbIX METalioB, a
TaK)kKe KOHIIGHTPUPOBAHHBIX PACTBOPOB KUCIOT W IIEJIOYEH, HarpeBaHWUs W JPYTUX
(hakTOPOB MPOUCXOAUT HEOOPATUMOE CBEPThIBAaHUE OEIIKOB (JIEHATYypaIusl).

[{BeTHBIE peakiuu Ha OEIKU:

a) KCAaHTOIPOTEHMHOBA peakius (Ha OCTATKH aMHUHOKHCIIOT, COJepKammx OCH-
30JIbHBIC KOJIbIIA):

benok + HNO3 (koHII.) — KeNToe OKpallliBaHue.

0) OuyperoBas peakius (Ha MENTUIHBIE CBSI3U)
benok + CuSO, + NaOH— sipko-¢uoneroBoe okpaiivBaHue
(Hacwimr.) (KOHIL.)

B) IIUCTEMHOBAS peakius (Ha OCTATKU aMUHOKHUCJIIOT, COJIEPKAIIUX CEPY):
benok + NaOH+Pb(CH3COO),; — uepHOE OKpalMBaHue
arierat ceunna (1)

4. [lepevyeHb 000py10BaAHUS
4.1 CrnupToBKa;

4.2 IrtaTuB ¢ NIpOOUpPKaAMHU ;
4.3 Jlepxatenb sl IpOOUPOK;

5. [lopsiok BHINOJTHEHUSI JIAOOPATOPHOH PadoOThI

OnbiT Nel. Ono3HaBaHue riIMepyHa, aJIbJAeruaa, rioKo3bl, THAPOKCUHI0M
Mean
PeakTuBbi: pactBop cynbhara Mequ CuSOy;
pactBop ruapokcuna Hatpusi NaOH;
runepud CsHs(OH)s;
ykcycHblid anbaerun CH3COH;
pactBop rioko3bl Cg H120s;
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B navane nomyuator runpoxkcus meau CUu(OH),. g Dtoro nomemaror B Opo-
oupky 10-12 xamenp pactBOpa cynbdara Meau, 3aTeM 7-9 mi pacTBopa THAPOKCUIA
HaTpUsl U MEPEMELIMBAIOT — 00pa3yercd roiay0o0il CTyIEHHCTBIA OCaZOK THAPOKCHA
MEJIH.

[IpuroroBbTe Tpu NpoOUpPKU. B mEepByr0 M3 HUX NOMECTUTE HECKOJIBKO Karelb
BENIECTBA U3 CKISIHKU Nel, BO BTOPYIO0 HECKOJIBKO Kallellb BEIIECTBA U3 CKIITHKU No2, B
TPETHIO HECKOJIBKO KaIleJIb BEMIECTBA U3 CKITHKA Ne3.

B kaxayro npoOHpKy ¢ BelecTBaMu, 100aBTe MPUMEPHO 1/3 4acTh MOTYyUYEHHOTO
pacTBopa rHAPOKCUIA MEIM U TUIATEJIBHO B30OITAWTE COEPKUMOE MPOOUPOK.

B nByx mpobupkax oOpa3yeTcs sipkUil CUHUI pacTBOp — KaYECTBEHHAsl peaklys
Ha MHOT'OAQTOMHBIE CIIUPTHI (3HAYUT B 3TUX MPOOUpPKaX INIMLUEPHH U TII0K03a).B Tperbeit
NpoOMpKe BHEITHUX NIPU3HAKOB PEAKIIMU HE HAOII0aeM, 3HAUYUT B HEW albJIETHI.

[Tocne aTOr0 MOOYEPETHO HArpeTe KaXxayro MpOoOUPKY, IIPEIBAPUTEIIBHO 3aKpe-
NUB Ha HEW JepaTenb AJisd MpoOupok. B AByX mpoOupkax MpoM30UIyT M3MEHEHUS:
BbIMaeT KpacHbIil ocanok CupO. 3HauuT, B 3TUX NMPOOMpPKaX HAXOAUTCSA ANbJCTHI U
III0K03a. B TpeThell mpoOupKe NpU3HAKOB pEeaKIMU HE HAOII01aeM.

OnbiT Ne2. Pacio3HaBaHue KpaxmaJjia, caxapo3bl, [VIIOKO3bI.

PeakTuBbl: 10O/, BOAHBIA PACTBOD;
pactBop cynbhara meau CuSOg;
pactBop ruapokcuaa Hatpusi NaOH;
pactBop rirok03bl CsH1206;
pactBop caxapo3sl CioH10011;
kpaxmanbHbIi Kitectep (CgHioOs)n.

[IpuroroBsTe Tpu POOUPKH .B mepByr0 U3 HUX MOMECTUTE 2 Karlld BEIIECTBA U3
cKJITHKHA No4,Bo BTOpPYIO 2 KaIllId BEIIECTBA U3 CKISTHKU No5 |B TpeThio 2 KaIljii Bellle-
ctBa u3 cKIsiHKA Ne6. JloGaBbTe B KaxKayro mpoOupky mo 1 kamim pactBopa iona. B
OJIHOM MpOOUpKE oOpa3yeTcs CUHEe OKpalluBaHUE, 3TO 3HAYUT YTO B HeW kpaxmai. B
JBYX JPYTUX, BHEITHUX MPU3HAKOB PEAKIIMU HE HAOII01aeM.

st pacnio3HaBaHus TJIIOKO3bI U CaXxapo3bl, HY>)KHO MTPOBECTU PEAKIMH C THAPOK-
cugom meau (I1).

I[To onmcaHHOM METOIMKE, B IIEPBOM OIbITE NoayuuTe ruapokcua meau (11).

B nBe uncThie mpoOMpPKH MMOMECTUTE MO 2-3 KaIId COJEPKUMOTO JIBYX HYMEpO-
BaHHBIX CKJISTHOK, HCKITFOUUTH KpaxmaJ, qo6asbre 2-3 mit rugpokcuaa meau (11).

B ob6eux mpoOupkax obOpa3yeTcsi CHHUH pacTBOp — KAue€CTBEHHAsl PEakius Ha
MHOT'0aTOMHBIE CIIUPTHI, XapaKTepHasl IJIs TIIFOKO3bI U caXxapo3bl.

[Tocne storo HarpeiTe moouepeaHo 00e mpoOupku. B omHOM mpoOupke mpo-
M30MIyT U3MEHEHUS: BhIMAAET KpacHbIl ocanok CuyO — kauecTBeHHas! peakiys Ha ajlb-
JIETU]IBI, 3HAYUT B 3TON MpoOUpKe TIII0K03a. B npyroit mpobupke, BHENTHUX MPU3HAKOB
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peakiMy He HaOMI0aeM, YTO YKa3bIBaeT Ha OTCYTCTBUE B MOJIEKYJIE€ CBOOOHOM aibjie-
TUIHOW TPYIIIBI. 3HAYHUT B 3TOH MPOOUPKE caxaposa.

OnbiT3. OKHC/IeHNe AJIbIerHI0B AMMHAYHBIM PACTBOPOM OKCH/IAa cepedpa
(peakuus "cepedOpsiHOro 3epkKania'')

PeaktuBsl: YkcycHbiit anpaerun CHsCOH;
ammuax, pactsop NH4OH;
HUTpaT cepedpa, pactBop AGNO3

B yuctyto npobupky BBOJST 2 KaIlJld pacTBOpa HUTpaTa cepedpa u npubaBisioOT
Karuto pactBopa ammuaka. OOpasyromuii Oypelid 0Calok THAPOKCHIA cepedpa pacTBoO-
pstoT, TOOABISIOT U30BITOK (1—2 Karum) pacTBOpa aMMHuaka. 3aTeM IPHOABIISIOT KaIlTio
pacTtBopa (hopManpaerua U MEIJICHHO MOJAO0TPEBAIOT COAEPKUMOE IPOOUPKH HaJ TIia-
MEeHeM ropeiiku. [Ipu ocTopoKHOM HarpeBaHUU COACPKUMOE MTPOOUPKH OypeeT U Ha e
CTEHKAaX BBIJICTSAETCS cepeOpo B BHUJIE OJIECTAIIETO 3epKATBHOTO HaieTa (KOMITJICKCHBIN
MOH MeTaJlJla BOCCTAHABJIMBAETCS 10 METAIUTMYECKOTO cepedpa).

XUMH3M MpolLecca:

O
/l t, aMMHaYHBII pacTBOR //
CHs3- C\: + AgzO CHs; - C\+ 2Agl
H OH

BoccTranoBienHnoe cepebpo ocenaer Ha CTEHKaxX MPOOMPKU B BHJE OJICCTAIIETO
HAJIETA, a aJIbJECTH]] OKUCIISAETCA B COOTBETCTBYIOIIYIO OPraHUYECKYIO KUCIIOTY.
DTa peakius sBJIICTCS KaYeCTBEHHOUW peakiuel Ha aibIeTHIbl.

OmnbiT 4. B3anMojgeiicTBHe YKCYCHOM KHCJIOTBI €O CHUPTAMMU.

Peaktussl: ykcycHas kucnora CH3;COOH;
sranon C,HsOH;
cepHas kuciaora koHil. HySOg.

B npoGupky BneiTe 2 M1 pacTBOpa YKCYCHOM KUCJIOTHI U 1 MIT 3TaHOJa. 3aTeM B
MPOOUPKY OCTOPOKHO 100aBbTE 1 MJI KOHIIEHTPUPOBAHHOW CEpHOM KUCIOTHI. [Ipobup-
Ky 3aKpoiTe MpOOKOH ¢ JUIMHHOW CTEKJISIHHON TPyOKOM-X0onoauibsHuKoM. CMech OCTO-
pokHO Tojorperte. Omnrymaercs 3anax sibJoK yKCyCHO-3TUIIOBOTO 3¢upa (dTUiarera-
Ta).

XUMU3M Ipoliecca:

O O
Il Il
CH;—- C - OH+HO-CsHs — CH3— C —O—- CoHs+H,0
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KucnoTer B3auMOACHCTBYIOT CO CIUPTAMU C 0Opa30BaHUEM CIIOKHBIX 3(PHUPOB.

OmnbiT 5. CBepThIBaHNe 0€JIKOB NPU HATPEeBAHUMN

PeakTuBbl: 6€7KH, BOJHBIC PACTBOPHI;
cyibhat ammonus, 2 H. pactBop (NH4).SO,

B npo6upky HanuBaioT 4 KariM pacTBopa Oejika U HarpeBaroT B IUIAMEHU roped-
KU 70 KureHus. belok mpu 3TOM BbINIAJaeT B BHJIE MYTH WM XJombeB. KonmuecTBo
CBEpHYBIIErocs Oelika MpyU HarpeBaHUU YBEJIIMUNBACTCS.

CaepTbhiBaHHE OEJIKOB — IMPOIIECC HEOOPATUMOTO OCAXKJEHHUS, TaK KaK OEJIKOBBIC
MOJIEKYJIbI IPY TOM MEHSIOT CBOIO CTPYKTYPY.

OnbIT 6. LIBeTHBIE peakuuyn HA OeJIKH

PeakTuBbl: O€TKH, BOJHBIE PACTBOPHI;
eaKuit HaTp, 2 H. pactBop NaOH;
€KW HATp, KOHLIEHTpUpoBaHHbIA pacTBOp NaOH;
a30THas KucioTa, KoHteHTpupoBanHas HNOs;
cynbdar menu, 0,2 H. pactBop CuSOy;
YKCYCHOKHCIBIN cBHUHEI, 2 H. pacTBop (CH3COO),Pb.

1. Buypemosas peaxkyus. B nmpoOupKy moMemaroT 2 Kamjid UCCIeLyeMOoro pac-
TBOpa Oenka, 1karmio npactBopa meinouu u 1 kammo cynbdara menu. XKuakocts okpa-
IIMBAETCS B (PMOJIETOBBIN 1IBET, KOTOPHIN 3aMETEH J1a’K€ B OKPALIEHHON BOJAHON BBITS K-
Ke Msca. buypeTtoBas peakuus cBsi3aHa ¢ HATMYUEM B O€IKax NENTUAHBIX TPYIIHUPOBOK
-0 H,

I

_C—-N-
KOTOpPBI€ O0YCIOBJIMBAIOT MOSIBICHUE OKPACKHU MPU B3aUMOJIEHCTBUU C COJIIMU ME/IH.

2. Kcanmonpomeunosas peakyus. B mpoOupKy BBOJAT 3 Karuid BOJHOTO PacTBO-
pa Oenka u 1 ka0 a3oTHOM KucnotThl. [losiBisieTcst 6enbiit ocanok. [Ipu HarpeBaHuu
PEaKIIMOHHON CMECU PACTBOP M OCAJOK OKPAIIMBAIOTCS B SIPKO-XKENThIM 1BeT. CMech
OXJIAXIAIOT U M00aBisioT 1-2 Karmu eakoro Hatpa. [Ipu 3TOM KenToe oKpaliMBaHuE
MIEPEXOUT B SIPKO-opaHkeBoe. KcanTonpoTenHoBas peakiiys 00ycIoBIeHa HATMYUEM B
Oeskax apoMaTUYECKUX aMUHOKHUCIOT. JKeNToe OKpaluBaHue MOSBISIETCS KaK PE3yJib-
TaT HUTPOBAHUS APOMATUUYECKUX SITIED.

3. [ucmonpomeunosas peaxyus. B nmpoOUpKy BBOASAT KOMOYEK Oenoil mepcts-
HOW TPSDKM, 2 KaIlld pacTBOpa €IKOTO HaTpa, KaIlllo pacTBOpa YKCYCHOTO CBHHIA U
HarpeBarT COACPKUMOE MPOOUPKH B IIaMeHHM Topenku. [losBisercs KOpUYHEBO-
YepHbIA OCAOK CyJib(uaa CBHHIA. DTa peakldsl Ha COJAEpXKaHUE Cepbl B OelKax, ee
JaroT O€JIKH, CoJiepKalue MUCTUH U METHOHUH.
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6. ConeprxaHue oTYeTA.

6.1 HammenoBanwue paboThl

6.2 Lenp paboThl

6.3 Ilepeuenb 06OpyaOBaHUS

6.4 IlepeueHb peakTUBOB U UX (HOPMYIIBI

6.5 VYpaBHeHHs peakiuii, HaOIr0AeHUS (OMHCaHUE BHEUTHUX XapaKTEPHBIX MPU-
3HAKOB PEaKLMH) , BBIBOJBI IS K&YKAOTO OIBITA CBEICHHBIE B TAOIHUILY

6.6 OTBeThI Ha KOHTPOJIBHBIE BOTIPOCHI

7. KoHTpOJILHBIE BONIPOCHI

7.1 UYro HazpiBaeTca QyHKIMOHAIBHOM IPyMon?

7.2 Kakue BHENIHHE MPU3HAKY TPOTEKAHUS PEAKIIUU B3aUMOJIEHCTBHS YKCYCHO-
ro anpaerua ¢ ruapoxcugom menu (Il ) mpu narpeBanuun?

7.3 Kakue kauecTBEHHbIE pEeaKIMu Ha alibJieruibl Bol 3HaeTe?

7.4 IToueMy B npoOupKe ¢ paCTBOPOM YKCYCHOTO aJIbJIerujia MosiBisieTcs "ceped-
psAHOE 3epKajo"?

7.5 [loueMy mpu HarpeBaHUM YKCYCHOTO aJbJierH/la C THAPOKCHUAOM MEIU B
MpOOUpPKE MOSABISAETCS CHAYalIa KeIThli, 3aT€M KpacHbINA 0Ca10K?

7.6 Ha xakue cBsi3u B MOJEKyJe Oenka sBISETCS OMypeToBas PEeaKilusl sIBISIECTCS
KkayecTBeHHOW? Kakol uBer pactBopa?

7.7 Yem oOycioBieHa KCaHTOMPOTEUHOBas peakuus? [{BeT pacTBopa.

7.8 Kak MOXKHO /T0Ka3aTh B OCJIKaX HAJIMIUE CEPhI?

7.9 Kakue BemecTBa 00pa3yroTcs MpH B3aMMOACHCTBHHM YKCYCHOM KHCIIOTBI CO
CIIUPTaMH?

8. Cnucok JuTepaTrypsbl

1. IleyaTHbIC M3AHUA

1. Pynsutuc, I'. E. Xumus. ba3zoBsiil ypoBeHb : yueOHUK 711 0Opa30BaTeib-
HBIX OpTraHu3allui, peaau3yrolux 00pa3oBaTeIbHbIe IPOrpaMMbl CpEeIHErO MpodeccH-
oHasibHOTO 0OpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocseiie-
Hue, 2024. — 336 c. ;1. — (Yuebnuk CIIO). — ISBN 978-5-09-111351-8. - Tekcr :
anektponHbd. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosnoe neuam-
Hoe uzoanue — OIIH 1.)

2. DJIeKTPOHHBbIE U3AAHUSA (IJIEKTPOHHBbIE PeCypchl)

1. Pynzutuc, I'. E. Xumus. ba3oBeiil ypoBeHb : yueOHUK 711 00pa3oBaTeib-
HBIX OpraHu3alui, peanu3youmx 00pa3oBaTelibHble TPOrpaMMbl CPEIHEro npodeccu-
oHasibHOTO 0OpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocsere-
uue, 2024. — 336 c. :un. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
anektponHbid. - URL: https://znanium.ru/catalog/product/2157236 (OcHoenoe anex-
mponnoe uzoanue — OOHU 1.)
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2. Andunorenosa U. B. Xumus : y4eOHUK U MPAKTUKYM JUJIsI CPEAHETO TPO-
(dheccunonanpHOro oopazosanus / M. B. Audunorenosa, A. B. babkos, B. A. [TonkoB. —
2-¢ u3a., uctp. u gon. — Mocksa : M3marensctBo FOpatit, 2023. — 291 ¢. — (Ilpo-
(dbeccuonanpHoe obopa3zoBanue). — ISBN 978-5-534-11719-6. — TekcT : 3JIEKTPOHHBIH
// O6pazoBarenpHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513807

3. Hukonbckuii, A. b. Xumus : ydeOHUK U MPAKTUKyM ISl CPEIHETO IIpo-
beccuonanpHOTrO 00OpazoBanus / A. b. Hukonsckwmii, A. B. CyBopoB. — 2-¢ u3n., mepe-
pab. u mon. — Mocksa : U3znarensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccruonans-
Hoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : anexkTponHsIil // O6pazo-
BaTenpHas iardopma Opait [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe 21ekmpoHHoe uzoanue — OO 2.)

4, XuMus : y4eOHHK UIS CpeaHero mnpogecCHOHaIbHOr0 obpa3oBaHus /
10. A. JlebGenes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBait ; nmoja oOmiel pegakiiu-
eii I'. H. ®aneeBa. — 2-¢ m3x., nepepad. u morm. — Mocksa : M3marenscTBo HOpaiir,
2023. — 431 c. — (IIpodeccuonanproe obOpaszoBanme). — ISBN 978-5-9916-7723-3.

— Texcr : anextponnbit / OOpa3zoBatenbHas 1iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrnosroe snexmponnoe uzoanue — OOHU 3.)
S. Tynukun, E. . Xumus. B 2 4. Yacte 1. O0mas u Heopranudeckasi XUMHSL:

yueonuk mis CIIO / E. U. Tynukun. — 2-e uza., ucnp. u gon. — Mocksa :FOpaifr,
2019. — 385 c. - ISBN 978-5-534-02748-8— // OBC HOpaiitr [caiitr]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (OcHosnoe snexkmponnoe uzoanue — OOH 4.) \

6. http://www.xumuk.ru CaiT 0 XMMHH: KIACCHYSCKUE YYCOHUKHU, CIPaBOY-
HUKU, SHUUKIIONEINH, TOUCK OPraHMYECKUX U HEOPTaHUYECKUX PEaKIUid, COCTaBICHUE
YPAaBHEHUM pEeakIn.

3. JlonoJIHUTe IbHbIEe HCTOYHHKH

1. banaes, ®@. 3. Xumus metamioB : yueoHoe nocoodue / ®@. 3. banaes. -
Mockga ; Bomorga : Undpa-Umxenepus, 2024. - 128 c. - ISBN 978-5-9729-1857-7. -
Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2171835

2. Xumus. 10-i knace. Yrnyonéunsiii yposens / B. B. Epemun, H. E.
Kysbmenko, B. U. Tepenun, A. A. lpo3nos, B. B. JIynun ; nox pen. B. B. Jlynnna. —
10-e u3n., crep - Mocksa : IIpocBemenue, 2023. - 448 c. - ISBN 978-5-09-107226-6. -
Tekcr : anextponnsIit. - URL: https://znanium.ru/catalog/product/2089923

3. INabpuensn, O. C. Xumus. 10-i knacc. ba3oBelii ypoBeHb : y4eOHUK /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CrnangkoB. — 6-¢ us., crep. — MockBa :
[Ipoceemenue, 2024. — 128 c. : uin. - ISBN 978-5-09-112176-6. - TekcT : 27IeKTPOH-
HeIit. - URL: https://znanium.ru/catalog/product/2157258

4, IMabpuensn, O. C. Xumus. 11-i knacc. ba3oBelii ypoBeHb : y4eOHHK /
O. C. Tabpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e u3n., crep. — Mocksa :
IIpocsemenune, 2024. — 127, [1] ¢. : wn. — ISBN 978-5-09-112177-3. - Tekcr : a7ek-
tpoHHbIH. - URL: https://znanium.ru/catalog/product/2157262

S. Epemun, B. B. Xumus : 11-ii knacc (yrityOJi€HHbINA yPOBEHb) | YUEOHHUK
/ B. B. Epemun, H. E. Ky3bmenko, A. A. [Ipo3nos, B. B. JIyuun ; nox pen. B. B. JIynu-

Ha. — 10-e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. - ISBN 978-5-09-

107469-7. - Tekct : anekrponnsbiid. - URL: https://znanium.ru/catalog/product/2089926
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https://znanium.ru/catalog/product/2089926

6. Xumus. 11 knace (6a30BwIit ypoBeHb) : yueOnuk / B. B. Epemun, H. E.
Ky3emenko, A. A. Jlpo3nos, B. B. JIyaun ; nox. pexn. B. B. JIlyauna. - 9-e uzn., crep. -
Mockga : U3narensctBo "IIpocBemenne", 2022. - 226 c. - ISBN 978-5-09-101653-6. -
Tekcr : anextponnsIit. - URL: https://znanium.ru/catalog/product/2090091

1. Pynsutuc, I'. E. Xumust. 11 knacc. ba3oBsiii ypoBens : yaeOnuk / I'. E.
Pymsutuc, ®. I'. ®enpaman. - 10-e u3x., crep. - Mocksa : IIpocBemenne, 2023. - 224 c.
- ISBN  978-5-09-108904-2. -  Tekct : omekrtponnbii. -  URL:

https://znanium.ru/catalog/product/2126369
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JlaGopaTopHasi paéora Ne5
«IIpuroToBjieHUe pacTBOPOB»

1. lleab padoThl: HAYYUTHCS TOTOBUTH PACTBOPHI C ONMPEACIEHHON MacCOBOM
JI0JIeH BellecTBa
2. Bpems BbINOJIHEHUs padoOThI: 85 MUH

3.KpaTkue TeopeTu4ecKkue cBeIeHUA

PactBOp - 3TO OHOpPOAHAS CHCTEMA, COCTOSAIAsT U3 YAaCTULl PACTBOPEHHOIO Be-
LIECTBA,

PacTBOPUTENS U MPOAYKTOB UX B3aUMOJCHCTBHS.

HacpllmeHHbpIM pacTBOPOM HA3bIBAIOT TAKOM PacTBOpP, B KOTOPOM IPU JAHHOU
TeMIlepaType BELIECTBO OOJIbIlIE HE PACTBOPSIETCS.

HenacpllieHHbIM Ha3bIBAIOT pPacTBOpP, B KOTOPOM IPH JAHHOW TeMIIEpaType
HaXOJUTCSI MEHBIIIE PACTBOPSIEMOI0, YEM B HACBILLIEHHOM PacTBOPE.

IIepechllieHHBIM PacTBOPOM HAa3bIBAIOT TAKOW pacTBOpP, B KOTOPOM IIPU JaHHOMN
TEMIIEpPAType HAXOJIUTCS B PACTBOPEHHOM COCTOSIHUM OOJIbILIE BEIECTBA, YEM B €TI0
HACBILIEHHOM PacTBOpE IIPU TEX JKE YCIOBUSAX.

MaccoBas 107151 paCTBOPEHHOIO BEILIECTBA, 3TO OTHOIIECHUE MACChl PAaCTBOPEHHO-
ro BellecTBa K oOmiell Macce pacTBopa. MaccoByro O pacTBOPEHHOIO BEIECTBA
0003Ha4ar0T OykBOil @( omera). BeipaxaroT B 10JIIX €IMHULIBI WU MPOTYKTA.

m(BellecTBa)
W = , TIe
m(pactBopa)

® — MaccoBasi J0Ji pACTBOPEHHOIO BEIIECTBA, BBIPAYKEHHAS B JOJISIX €IUHUIIBL;
M (BelecTBa) — Macca pacTBOPEHHOIO BEIIECTBA, T;
m (pacTBOpa) — Macca pacTBopa , T.

MaccoByto J10J1t0 MOXKHO BBIPa3UTh Takxke B (%):

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

MaccoBy10 J10110 PaCTBOPEHHOTO BEIIECTBA B MPOILIEHTAaX % 4YacTO HA3bIBAIOT MPOIICHT-
HOW KOHIICHTpalMEN pacTBOpA.

m(pactBopa) = m(BemectBa) + m(H,0) (Maugp. pacTBOPUTEIb)

Ucnons3yss 00béM pactBopa (V) U MIOTHOCTH pacTtBopa (p), MOXKHO BBIYHUCIUTH
m(pactBopa)

m (pactBopa) = V*p-; IlnotHocts Bombi(H20) = 1r/mi.
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PaccmoTpuM Tpu criocoba H3MEHEHUs] MacCOBOM JT0JIM(KOHIIEHTPAIH PAcTBOPA)
[Tpu moGaBiieHUU PACTBOPHUTENS YBEIMYUBASTCS Macca pacTBOpa, a Macca BEIIeCTBa
HE U3MEHSETCSI.

PactBOp 1 PactBOp 2

+10r H2O mpHI1HIH

Las

50r pacreopa 60r pacTeopa

B sToM ciyyae HeoOxomuMoO cHadalla pacCYMTaTh MaccCy BeIEeCTBa B pacTBope 1 1o
dhopmye:

®% - m(pacTtBopa)
m(BeliecTBa) = 100%

3aTeM paccUuTaTh:
m (pacmeopa 2) = m (pacmeopa 1) + m (H,0)
Maccogyio 007110 pacmeopeHHo2o éewecmsa Haxooum no gopmyne:

%(2) = m(BeliecTBa) 100%
@voke) = m(pacTtBopa 2) 0

ITpu ynapuBaHMM pacTBOpa YMEHBIIIAETCA Macca pacTBOpa, a Macca BEIIECTBA HE U3Me-

HSETCS.
PacrtBop 1

PacrTBop 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 sTtom ci1y4dac HCO6XO,Z[I/IMO CHavalla pacCUuTaTb MacCy BCIICCTBA B 1 pacTBOpE 110

dbopmyre:
( ) = ®% - m(pacTBopa)
m(BemiecTBa) = 100%

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

m(BewLlecTBa)
m(pacTBopa )

-100%

0% (2) =

HpI/I I[O6aBJ'ICHI/II/I BCIICCTBA YBCIIMYMBACTCSA MacCCa paCTBOpa M MacCa BCHICCTBA, a

Macca pacTBOPUTENISL HE UBMEHSIETCS.

PactBop 2

PacrBop 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 stom cimyyae HeoOXoauMoO CHayajga paccuMTaTh Maccy BellecTBa B 1 pacTBOpe IO

dhopmyne:
( 1= ®% - m(pactBopa)
m(BemiecTBa 1) = 100%

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

m (sewecmsa 2) = M (sewecmsa 1) + m (sewyecmea dobasnenHoco)

Maccogyio 0ono pacmeopénnozo eewecmsa Haxooum no gopmyne:
m(BeliecTBa

(pemectsa) oo,
m(pactBopa 2)

w%(2) =
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4. IlepeueHb 000py10BAHUSA:
4.1 MepHbli HWIAH]IP
4.2 XUMUYEeCKHUIl CTaKaH
4.3MepHbIe KOJOBI

4.4 TTuneTka
4.5 Xumuueckas nmajouka

Pucynok 3 IMunerka

F_-. s —n - et g

Pucynok 4 Xumunueckasi najgouKa
S5.11ops10K BbINOJIHEHHS J1a00PATOPHOIl padoThI

OnbiT Nel. IIpuroroBiieHne pacTBopa ¢ 3aJaHHO MacCOBO# /10J1eil U3 TBEPAOTo
BellecTBa.

PeaxTuBbr: xnopun Hatpus NaCl.
kapOonat Hatpus Na,CO;.

[TonyuuTe 3aanue y npenoaaBaTess

PacTBOp, Kakoro BeliecTBa U B KAKOM KOJIMYECTBE HEOOXOIMMO MPUTOTOBUTD
[IpumepHoe 3ananue: Bam He0OX0IMMO MPUTOTOBUTH:

100r. 5 % pactBopa NaCl

200r. 15% pactBopa Na,COg3
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I[JI}I TOIO, YTOOBI IMPpUTOTOBUTHPACTBOP HCO6XO,III/IMO CHa4dajla ITPOMU3BECTH PACUCTEI.

PaccuunTaiiTe Maccy BemecTBa, KOTOPOTro BaM HEOOXOIUMO B3SITh IS IPUTOTOBJICHUS

pacTBOpAa:
m (pacTBopa):®
100%

m (ewecmsa) =
Omnpenenure maccy M(H20) HeoOXoIuMYyFo JIJIsi IPUTOTOBJICHHS pacTBOpa
m (H,0)= m(pacTtBopa)-m(BeriecTna)
Omnpenenure 06vem V(H20)
V (H0)=m/ p

[TomuMM, YTO: p(H20)=1 r/mn

IHocse pacyeToB HEOOXOAUMO MPUTOTOBUTH PACTBOP, AJISl 3TOr0:

1) bepém HaBecky(BEIIECTBO U3 KOTOPOTO HEOOXOAUMO MPUTOTOBUTH PACTBOP) U
BBICHITIACM B XUMHYECKHUI CTaKaH.

2) OT™MepbTe MEPHBIM LIWJIMHIAPOM paccuuTaHHblii 00beM H,O u BbUICHTE B XU-
MHYECKUHN CTAKaH C BEIIECTBOM.

3) IlepememaiiTe CTEKJITHHOW MAJIOYKOH CMECh JIO MOJIHOTO PACTBOPEHUS BEIIle-
ctBa. PacTtBOp roTos.

4) OnpenenuTe cpey pacTBopa.

OnbiT Ne2 Paz0aBiieHue pacTBopa.

Bbl mpurotoBuwin pacTBOp ompeacsneHHoW KoHueHTpauuu. Hanpumep, 100 rp.
20% pactBopa moBapeHHo# conu. K atoMy pactBopy no6aBbTe SOMII. BOIBI U paccuu-
TalTe, KAKOW KOHLIEHTPALIUU MOIYYUTCS pacTBOp(2)

[Tpu noGaBieHun BOJbI YBEIMUYMBAETCS Macca pacTBOpPa, a Macca BEILECTBA HE
U3MEHSETCS.
PaccuuthiBaeM maccy pactBopa (2)

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

MaccoByto J0J1t0 paCTBOPEHHOIO BEILIECTBA HAXOAUM 10 (hopMyJIe:

m(eewecmsa 1)
w% (pacmeopa 2) = m(pacmeopa 2) - 100%
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6. Conep:xxaHue oT4éTA

6.1 HaumeHnoBaHue u 11e1b pabOTHI.

6.21lepeuenb 060pyaOBaHUS.

6.31lepeueHb peakTUBOB U (POPMYJIBL.

6.4 PacdeTsl Macchl BEIIeCTBA, MACChl PaCTBOPHUTENS U 00beM pacTBopa (st ombital)
Maccy pacTBOpa M MacCOBYIO JIOJIIO PACTBOPEHHOTO BEIECTBA (/s OMBITa 2).

6.5 OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

7. KOHTpOJIbHBIE BONPOCHI
7.1. Yto Ha3bIBaeTCs pacTBOpamu?

7.2 Yto Takoe MaccoBasi I0JIsl paCTBOPEHHOTO BeIecTBa?

7.3 Tlo kako#t popMyIie MOKHO pacCyUTaTh MAaCCOBYIO JIOJIO BelecTBa?
7.4 Kak u3MeHUTCS Macca pacTBOPUTENS U Macca BEUIECTBA, MPU pa30aBlIeHUU U yma-

pUBaHUU pacTBOpA.
7.5

Bapuant 1.a) Ha naynom yuactke cembs coOpainia Xopomuil ypoxkait opoieit. s 3a-
TrOTOBKHM Ha 3UMYy, MaMa peluuia 3acOJuTh Orypusbl. JlJig 3TOro oHa Monpocusia Mmpuro-
TOBUTBH PAcCTBOP AJIA 3aCOJKH OTypHoB. Paccunraiite Maccy coiu U BOAbI KOTOPBIE MO-
Tpedytorcst st npurotosieHus: 1000 rpammoB 7% pacTBopa MOBAPEHHOMN COJIH.

6) K 50r 10% pactBopa caxapa noxwiu 10r Bonbl. KakoBa maccoBasi o caxapa B I0-
Jy4EHHOM PAacTBOPE.

Bapmuanrt 2. a) Ha naunom ydactke ceMbs coOpaia XOpoInil yposkail MaauHsbl. [[is 3a-
TOTOBKHM Ha 3UMy, Mama peluuia CBapUTh BapeHbe. JlJis 3TOro oHa mompocuia Mpuro-
TOBUTH CUPOII I MaJIMHOBOTO BapeHbs. PaccunTaiite Maccy caxapa u BOJIbI KOTOPBIE
notpedytorcs ans npuroroierus 2000 rpammos 20% cuporna.

0) KakoBa MaccoBasi J10Jisl COJIM B pacTBOpe, MojaydeHHoM mnpu yrnapuBanuu 150r 10%
pactBopa 10 130r.

8. Cnmcok JquTepaTypsl

1. IleyaTHbIe M3AHUA

1. Pynsutuc, I'. E. Xumus. ba3oBsiii ypoBeHb : yueOHUK 711 00pa30BaTeib-
HBIX OpTraHu3allui, peaau3yrolux 00pa3oBaTeIbHbIe IPOrpaMMbl CPEIHEr0 Npodeccu-
oHasibHOTO 0oOpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocsere-
Hue, 2024. — 336 c. :un. — (Yuebnuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
anektponHbd. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosnoe neuam-
Hoe uzoanue — OIIU 1.)

2. DJIeKTPOHHBbIE U3AAHUS (3JIEKTPOHHBbIE PeCypPChl)

1. Pynzutuc, I'. E. Xumus. ba3zoBeiil ypoBeHb : yueOHUK 711 00pa3oBaTeib-
HBIX OpraHu3alui, peanu3youmx 00pa3oBaTelibHble TPOrpaMMbl CPEIHEro npodeccu-
oHasibHOTO 0OpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocseiiie-
uue, 2024. — 336 c. :un. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
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anektpoHHbd. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosnoe snex-
mponnoe uzoanue — OOHU 1.)

2. Andunorenona . B. Xumus : yueOHUK U MPAKTHKYM JIJIST CPETHETO TPO-
(dheccuonanpHOro oopazosanus / M. B. Audunorenona, A. B. babkos, B. A. [TonmkoB. —
2-¢ u3a., uctp. u gon. — Mocksa : M3mparensctBo FOpatit, 2023. — 291 ¢. — (Ilpo-
(deccuonanpHoe obpa3zoBanue). — ISBN 978-5-534-11719-6. — TekcT : 3JIEKTPOHHBIH
// O6pazoBarenbHas matdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

3. Huxonsckuii, A. b. Xumus : ydeOHUK ¥ TPAKTHUKyM JJII CPEIHEro Ipo-
(beccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n., nepe-
pab. u mon. — Mocksa : U3narensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccruonans-
Hoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : anexkTponHsIil // O6pazo-
BaTenpHas iardopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe 21ekmpoHHoe uzoanue — OO 2.)

4, XuMus © YYCOHMK IS CpPeAHEro mnpodecCHoHaNIbHOro o0pa3oBaHus /
10. A. JleGenes, I'. H. ®aneeB, A. M. I'onyGeB, B. H. IllanoBain ; moa oO1el peaaxiiy-
eii I'. H. ®aneeBa. — 2-¢ m3x., nepepad. u mom. — Mocksa : M3marensctBo HOpaiir,
2023. — 431 c. — (IIpodeccuonanproe obOpaszoBanme). — ISBN 978-5-9916-7723-3.

— Texcr : anextponnbii / OOpa3zoBatenbHas 1iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrnosroe snexmponnoe uzoanue — OOHU 3.)
S. Tynukun, E. Y. Xumus. B 2 4. Yacts 1. OOuias u HeopraHu4eckas XuMus:

yueOnuk st CIIO / E. U. Tynukun. — 2-e usn., ucnp. u gomn. — Mocksa :FOpaiir,
2019. — 385 c¢. - ISBN 978-5-534-02748-8— // OBC HOpaiitr [caiiT]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (OcHosnoe snexkmponnoe uzoanue — OOH 4.) \

6. http://www.xumuk.ru CaiT 0 XMMHH: KIACCHYSCKUE YUCOHUKHU, CIPaBOY-
HUKH, SHIIUKIIONIEINH, TTIOUCK OPTAaHMYECKUX U HEOPTaHUUECKUX PEAKIUi, COCTAaBICHUE
YPaBHEHUM pPEAKLIHAM.
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1. banaes, ®@. 3. Xumus metamioB : yueoHoe nocoodue / ®@. 3. banaes. -
Mockga ; Bomorga : Undpa-Umxenepus, 2024. - 128 c. - ISBN 978-5-9729-1857-7. -
Tekcr : anextponnsiit. - URL: https://znanium.ru/catalog/product/2171835

2. Xumus. 10-i knace. Yrnyonéunsiii yposens / B. B. Epemun, H. E.
Kysemenko, B. . Tepenun, A. A. Jlpo3nos, B. B. Jlynun ; nox pen. B. B. Jlynnna. —
10-e m3x., crep - Mocksa : IIpocsemenue, 2023. - 448 c. - ISBN 978-5-09-107226-6. -
Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2089923

3. [Nabpuensn, O. C. Xumus. 10-i knacc. ba3oBelii ypoBeHb : y4eOHUK /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CrnankoB. — 6-¢ us., crep. — MockBa :
[Tpoceemenne, 2024. — 128 c. : min. - ISBN 978-5-09-112176-6. - TekcT : 2IeKTpOH-
HeIi. - URL: https://znanium.ru/catalog/product/2157258

4, [Mabpuensn, O. C. Xumus. 11-i knacc. ba3oBblii ypoBeHb : y4eOHUK /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnankoB. — 6-¢ usa., crep. — MockBa :
IIpocsemenune, 2024. — 127, [1] ¢. : . — ISBN 978-5-09-112177-3. - Tekcr : a1ek-
tpoHHbIH. - URL: https://znanium.ru/catalog/product/2157262

S. Epemun, B. B. Xumus : 11-ii knacc (yriryOl€HHbBINH YPOBEHb) | YUEOHHUK

/ B. B. Epemun, H. E. Ky3bmenko, A. A. [Ipo3nos, B. B. JIyuun ; nox pen. B. B. JIynu-
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Ha. — 10-e usn., crep. — Mocksa : [Ipocsemenne, 2023. — 480 c. - ISBN 978-5-09-
107469-7. - Tekcr : anextponnsbii. - URL: https://znanium.ru/catalog/product/2089926

6. Xummst. 11 xnacc (6a30BbIi ypoBenb) : yueOHuk / B. B. Epemun, H. E.
Ky3bmenko, A. A. Jlpo3nos, B. B. JIyaun ; nox. pen. B. B. JIyauna. - 9-e u3n., crep. -
Mocksa : UznarensctBo "[IpocBemenne", 2022. - 226 c. - ISBN 978-5-09-101653-6. -
Tekcr : anextponnsIit. - URL: https://znanium.ru/catalog/product/2090091

7. Pymsutuc, I'. E. Xumus. 11 knacc. ba3osiii yposens : yueOnuk / I'. E.
Pynsutuc, ®. I'. ®enpaman. - 10-e uzz., crep. - Mocksa : [Ipocsemenune, 2023. - 224 c.
- ISBN  978-5-09-108904-2. -  Tekcr :  omektponnbli. -  URL:

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