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1 HIOACHUTEJIBHAS 3AIIMCKA

1.1 Henp nMCHUNIMHBI: 3aKPENIUTh U CUCTEMAaTU3UPOBATh 3HAHMS [10 XUMHUHU, OCBOUTH PELICHHE
3a/1a4y MOBBILIEHHOTO YPOBHS CJIIOXHOCTH, COOTBETCTBYIOLIErO YpoBHIO BY30B ecrecTBEeHHOHAYyYHOTO
npoduIs.

1.2 Mecto aucuuminnsl B cTtpykrype OOII

Jucnuniuna «Perienne ycinoKHEHHbBIX 3a7ja4 M0 XUMUU» OTHOCUTCS K AUCHUUIUIMHAM IO BBIOO-
py 4actu, popmupyemoi yuacTHUKaMu 00pa3oBarenbHbIX oTHOIeHUI Oiiokabl (B1.B.J1B.01.01).

CogepxaHue AUCUMILIUHBI 0a3UpyeTCs Ha 3HAHUSAX MO OOIIeH, HEOPraHUYeCKOH XUMUU, MaTeMa-
THKE, MOJy4EHHBIX MPH 00yYEHUH B BY3€, a TAaKXKe OPraHMYecKOd M OMOJIOTHYECKOW XMMHHU 33 KypC
0011eo0pa3oBaTeIbHON IIKOJBL. YCBOSHUE JAHHOW TUCHUIUIMHBI MO3BOJUT PACIIMPUTh 3HAHUS T10
BCEM JIMCLUIIIIMHAM XUMHUYECKOI0 [IUKJIA.

1.3 IncunniinHa HanpaBJieHAa HA (popMuUpoBaHue ciaenywuux komnerenuuii: OIK-1, ITK-1:

- OIIK-1. CnocobeH aHamuM3upoBaTh U MHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIe-
PUMEHTOB, HAOIIOACHUHN U U3MEPEHUH, MHAMKATOPAMH JOCTH)KEHUS KOTOPO SBISETCS:

OIIK-1.1 Cucrematuzupyer W aHAJIU3UPYET PE3yIbTaTbl XHUMHUYECKUX SKCIEPUMEHTOB,
HaOJII0/IeHU I, U3MEPEHUH, a TAK)KE Pe3yJIbTaThl PACYETOB CBOICTB BEILIECTB U MaTEpUAJIOB.

OIIK-1.2 IIpennaraeT UHTEPIPETALMIO PE3YIBTATOB COOCTBEHHBIX IKCIIEPUMEHTOB M pacyeT-
HO-TEOPETUYECKUX pabOT C MCIOIb30BAHUEM TEOPETUUYECKUX OCHOB TPAJUIMOHHBIX U HOBBIX pa3je-
JIOB XUMHH.

OIIK-1.3 ®opmynupyeT 3aKI04YEHUs U BbIBOJIbI IO pe3ysibTaTaM aHajIu3a JIUTEpaTypPHBIX JaH-
HBIX, COOCTBEHHBIX KCHEPUMEHTANbHBIX U PACUETHO-TEOPETUUYECKUX PAOOT XMMHUYECKON HarpaBiieH-
HOCTH.

- IIK-1. Brnageer cucreMoil ¢pyHIaMEHTAIBHBIX XUMHUYECKUX MOHITUNA U 3aKOHOB, MHAUKA-
TOPaMM JIOCTH>KEHUS KOTOPOM ABJISETCS:

[1IK-1.1. [ToHumMaeT OCHOBHBIE MPHUHIIMIIBI, 3aKOHBI, METOJOJOTHUIO H3yYaeMbIX XUMHUYECKHX
JTUCIUILINH, TEOPETUYECKUE OCHOBBI (PU3MUECKHUX U (PU3UKO-XUMUYECKUX METO/I0B UCCIICIOBAHHUS.

[IK-1. 2. Ucnonb3yer PpyHIaMEHTAbHBIE XUMUYECKHE TMOHITHUS B CBOCH MpodeccuoHambHOM
JeSITEIbHOCTH

[1K-1.3. UnTepnpeTupyeT NOJyYEHHBIE pe3ysbTaThl, UCIOIb3Yysl 0a30Bble MOHATHS XHUMHUYeE-

CKUX JUCHUIIINH.

1.4 Ilepeyens MIaHUPYEMBIX Pe3yabTaTOB 00y4eHuUs1. B pesynbrare n3ydeHus 1UCHUIUIMHbI

CTYJEHT JI0JKEH

- 3HATh:

® METO/Ibl U CHOCOObI 00pabOTKH MH(pOPMALUU PE3ylIbTaTOB XUMHUYECKOTO SKCIIEPUMEHTA, pe-
3yJIbTAaTOB HAOIIOACHUHN U U3MEPEHUH;

e UH(POPMALIMOHHBIE UCTOYHUKHU CIIPABOYHOI0, HAYYHOT'0, HOPMATUBHOTO XapaKTepa,

® OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCLIUILINH

® CBOMCTBA MPOCTHIX U CIIOXKHBIX BEILECTB,;

- YMeTb:

e 00pabaTbIBaTh, AHATTU3UPOBATH U 0000IIATH PE3yIbTAThl HAOIIOACHUM U U3MEPEHMUI;

e pelaTth 3aJa4M, UCIOJIb3Ysl IPUHLIUIIBI U METOJIbl XUMUH;

® 00BSICHATH 3aBUCUMOCTh CBOIMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

® [IPOBOJIUTH CAMOCTOSATENBHBIM MOUCK XUMHUYECKOW MH(POPMALUHU C HCIOJIB30BAaHUEM pa3iIHy-
HBIX ICTOYHHUKOB (HAy4HO-TIOMYJISIPHBIX M3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB Internet).
- BJIQ/IeTh:

® HaBbIKAMU JI€J1aTh 3aKJIIOUEHUS U BBIBOJBI 110 PE3yJIbTaTaM aHAJIN3a JIMTEPAaTYypPHBIX TAHHBIX,
COOCTBEHHBIX IKCIEPUMEHTAIbHBIX U PACUETHO-TEOPETHUECKUX PA0OT XUMUM;

e [IpeMaMH pPEIIeHHs OCHOBHBIX 3a/1a4, TUITUYHBIX JUIsl €CTECTBEHHOHAYYHBIX JUCIMILINH,



IIECTBIACTCA (prHTaJ'IBHO, HHIWUBUAYAJIbHO.

e criocob6aMu OpUEHTAIIMU B MPOPECCUOHATBHBIX UCTOUYHUKAX MH(pOpMAIUK (KYpHAJIbI, CAlTHI,

o0pa3oBaTeNbHbIC TOPTAIbI);

¢ MCTOAaMU OMPCACIICHHUA BO3MOKHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IGHI/Iﬁ B Pa3JIMYHBIX

YCIOBHUAX U OICHKU UX HOCJ'ICI[CTBPIﬁ;

¢ 1.5 O0masi Tpy10eMKOCTh IMCHUIJIMHBI «Penienre ycnokKHEHHBIX 3a7a4 0 XMMUMWY COCTaB-
asiet 2 3adetHbie equHullpl (naee — 3E) (72 uaca).
[Iporpamma mpegycMaTrpuBaeT M3y4eHHE MaTepHalila Ha JICKIUAX W J1a00paTOPHBIX 3aHATHSIX.
[Ipenycmorpena camocTosTenbHas paboTa CTYACHTOB IO TeMaM | pasfaenaM. [IpoBepka 3HaHUM OCy-

1.6 O0beM AMCUUIITUHBI M BU/IbI YU4e0OHOH 1esITeIbHOCTH

O0beM JUCUMIVIMHBI M BUIbI Y4eOHOH 1eATeIbHOCTH

Buj yueOHoi padoThl Bcero yacos Cemectp 2
OO6mas Tpya0eMKOCTh 72 2
AyIUTOpPHBIE 3aHATHS 44
Jlexun 20
JlabopaTopHbie pabOThI 24
CamocrosiTenbHas paboTa 28
Bu uTOroBOro KOHTPOJIS: 3auer
2 YYUEBHO-TEMATHNYECKOE IINTAHUPOBAHUE
YuedHO-TeMaTHYeCKH i MIaH
No HaunmeHnoBanue TeM (pa3aesioB) Bcero AyauTopHble
9acoB 3aHATHS
Jlekumnu | Jlabopatopublie | CamocTosiTeIbHAS
3aHATHUSA padora
Il cemecTp
Beseoenue
1 Cnoco0bl peumienus 3aaay mno xm- 12 4 4 4
MHH
1.1 | CnocoOsI pemieHus 3aiay Mo XUMUU.| 3 2 1
[Ipsimoii anredpandeckuii cnocod
1.2 | CnocoOsI penieHus 3afad Mo XUMUU.,| 3 2 1
Crioco6 mpomopIuoHAIBHOTO pacue-
Ta
1.3 | CriocoOsI pemieHus 3a1a4 Mo XUMuu.,| 3 2 1
IIpsmoit  anreOpanueckuii  cmo-
co0.KBaapar [Tupcona
1.4 | CnocoOsI pemieHus 3afa4 M0 XUMHUU. 3 2 1
Crioco6 mpomopIuoHaIBHOTO pacue-
ta. Pemenue 3amay crnocoOoM Mpo-
W3BOJIBHOW TUTIOTE3BI
2 I'a3oBbIe 3aKO0HBI 10 2 4 4
B3aumozaBucuMbie  mapaMeTpsbl
COCTOSIHHSI Ta30B
3 OcHoBHbIE THNBI pacyeTHBIX 3a- 14 4 4 6
nav




OcCHOBHBIE THUIIBI PAaCUYETHBIX 3ajau. 3 2 1
BriBog uctuHHON GoOpMysbl Belle-
CTBa

OCHOBHBIE THITBI PaCUYETHBIX 3aJ1ad. 3 2 1
Cxema pacuera IO XUMHYECKOMY
YPaBHCHHIO C  HCIOJb30BaHUEM
Macc 1 00bEMOB

OCHOBHBIE THIIBI PACUECTHBIX 3a]1a4. 4 2 2
Pacyetsl o TepMOXUMHUYECKUM

YPaBHCHUSIM

OcCHOBHBIE TUIBI PACUETHBIX 33]1a4. 4 2 2

Ornpenenenue cocraBa cMecel Be-
IIECTB U CIIJIABOB

PacTBOpbI 14 4 4 6
PactBoprl. KonudectBennbiii coctag 3 2 1
pacTBopa

PactBopsl. PacTBOpuMOCTB 3 2 1
PactBopel. 3agaun Ha ompenenenue 4 2 2
(bopMYJIBI KPHCTAJIOTHIPATa

PactBopsl. JleiicTBust ¢ pactBopamu: 4 2 2

p336aBJ'IeHI/IC, ynapuBaHUEC, KOHIICH-
TPUPOBAHUC, CIIMBAHHUEC NBYX PACTBO-

poB
B JIeKTPOJIH3 10 2 4 4
Oco0ennocTy oauMnuaanbix 3a- 10 2 4 4
aaq
Hroro: 72 20 24 28
HNuTrepakTUBHOE 00yUeHUeE MO JUCHUIIHHE
HaunmenoBanue Tem (pa3jiesioB) Bun dopma Koa-Bo
3aHATHS HHTEPAKTHBHOIO 4acoB
3aHATHSA
CrocoObl pemieHus 3a1ad 1[0 XHUMHUHU. JIK Jlexuus c 2
[Tpsimoit anrebpandeckuii crocod omuroOKaMu
CrocoObl pemieHus 3a1ad 1[0 XHUMHUHU. JIK Jlexuus c 2
Cnioco6 mponopiuoHaIbHOTO pacueTa omuoOKaMu
CrocoObl pemieHus 3a1ad 1[0 XHUMHUHU. JIP Pabora B manbIx 2
[Tpsimoii anrebpandeckuit cnocod. Ksan- rpyImnmax
part ITupcona
OCHOBHBIE TUTIBI pACYETHBIX 33/1a4. BbI- JIK Jlexiud ¢ 2
BOJI ICTUHHOW (hOpMYJIBI BElIeCTBA omuOKaMu
OCHOBHBIE THITBI PACUETHBIX 3a7a4. JIP PaboTa B manbIx 2
Ornpezenenre cocTaBa CMecei BEIeCTB 1 rpymnmnax
CIIJIAaBOB
DIEKTPOIHN3 JIK Jlexkuus ¢ 2
OmmOKaMu
Oco0eHHOCTH ONIMMITHATHBIX 3a/1a4 JIP PaGora B ManbIx 2
rpymmax
UTOro 14




3 COAEP)KAHUE TEM (PA3JEJIOB)
| CIIOCOBbI PEHIEHUS 3AJAY ITO XUMHUHU

[Tpsmoit anrebpanueckuii cnoco0. Criocod mponopruoHansHOro pacyera. Kagpat Ilupcona.

Pemenue 3aau cnoco60oM npou3BOJILHON THIIOTE3bI.
11 TA3BOBBIE 3AKOHBI. BBAUMO3ABUCHUMBIE IIAPAMETPbI
COCTOSIHUsI T'A30B
3akon boitns-Mapuorra. 3akon ['eii-Jltoccaka. 3akon lapns. 3akon ABoranpo. CieactBusi u3
3aKoHa ABOraJipo. YpaBHEHHE UI€aJIbHOTO ra3a. 3akoH JlanpToHa.
111 OCHOBHBIE THUIIBI PACYETHbBIX 3AJAY

Pacuersl mo xumuyeckum ¢opmyiaMm. Beranciaenne maccoBbix noneit (%) mo ¢opmynam Be-
IIECTB.

OcHOBHBIE MOHSTHS U 3aKOHBI XUMHUHU. MoJs. MorsipHast macca.

BeiBog uctuHHOM Gopmyibl BenjectBa. OCHOBHBIE CIIOCOOBI pacueTa.

Haxosxnenue GpopmMyIibl BelecTBa Mo YKa3aHHBIM B YCIIOBHH 337auyll cBoiicTBaM. Haxoxxnenue
(opMyIIbl BellecTBa IO MAaCCOBBIM J0JIAM 3j1eMeHTOB. HaxoxaeHne Xxumuueckoi Gpopmyiibl razoo0-
Pa3HOr0 BEUIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB M OTHOCUTEIBLHOM INIOTHOCTH €r0 IO IPYyroMy ra-
3y. Haxoxxnenue xumMndeckoi popmMyiibl BelecTBa o IpoayKTaM CrOpaHusl.

CrexroMeTpUUeCcKre pacueTsl [0 YpaBHEHUSIM XUMHUYECKUX peakuuid. Cxema pacyera Mo Xu-
MHUYECKOMY YPaBHEHHIO C UCIOJIb30BaHUEM Macc U 00beMoB. Cxema pacuera 0 XUMHUECKOMY ypaB-
HEHUIO C UCIOJb30BaHUEM KOJMYECTBA BEILECTBA. BhIUMCIIEHUS MO XMMHUYECKUM YPABHEHMSIM Macc
(00bEeMOB) BELIECTB O U3BECTHOM Macce (00beMy) OJHOTO M3 BCTYMAIOIIUX WM TMOTYYaloUINXcs B
pe3ynbTare peakiuu BelecTs. PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM IIPU YCIOBUHU, YTO OJIHO U3 pea-
THPYIOIIUX BELIECTB JJAaHO B M30bITKE. PacueTbl Mo TepMOXMMHYECKUM ypaBHEHMsM. Bbluncienue
o0beMa raza, HEOOXOAUMOTO JJIsl PEAKIHUU C ONpeIesIeHHBIM 00beMOM apyroro rasza. OmpeneneHnue
MaccoBOW (0OBEMHOH J10JIM) BBIXO/A MPOJYKTA PEaKIMK B MIPOLEHTAX OT TEOPETUYECKH BO3MOXKHOTO.
Brrancienue mace (00beMa) IpoayKTa peakluy MO U3BECTHOM Macce (00beMy) UCXOTHOTO BEIECTBA,
coJiep Kalero NpuMecH.

Omnpenenenue cocraBa cMecel BELECTB U CIUIaBOB. MaccoBasl 1011 KOMIIOHEHTa. TUNuyYHbIe
PEaKIMU PA3JI0’KEHHsI BELIECTB, COCTABIISIOIINX CMECH.

IV PACTBOPBI
PactBopsl. KonmuuecTBeHHbIH cocTaB pacTBopa. MaccoBasi 10 BellecTBa B pactBope. Mossip-
Hasi KoHuUeHTpauus. PactBopumocts. Kpucramnorunparsl. 3agaun Ha omnpeneneHue QopMmysibl KpH-
CTaJulorupaTa. 3a1a4i Ha MPUTOTOBJICHUE PACTBOPOB KPUCTAIUIOTUAPATOB. JIeHCTBUS C pacTBOpaMHU:
pa3baBieHue, ynapuBaHue, KOHIIEHTPUPOBaHHE, CIIMBAaHUE JIBYX PACTBOPOB.
V 2JIEKTPOJIN3

Onektponu3. 3akoHbl dnekTponusa (M. @apanes). [locrosiunas ®apanes. [Ipoueccsl, npote-

KalolIKe MPU AJIEKTPOJIN3E PACILUIABOB M PACTBOPOB.
VI OCOBEHHOCTH OJIUMIINATHBIX 3ATAY

Oco6eHHOCTH OTMMIMATHBIX 3a/1a4. POPMBI TOCTPOSHUS OJIMMINAIHBIX 3a1a4. [Ipumeps! onnum-

MUAJHBIX 3a/1a4 Pa3HbIX ATAIOB.
4 METOJAUMYECKHUE PEKOMEHJALMU (YKA3ZAHUSA) IJIAA CTYJAEHTOB 110
N3YYEHUIO JUCIUTIJINHbI

B nporpamMMy QUCHMIUIMHBI BKJIIOUYEHBI 3aJlaHHsI, PACCUNTAHHbIE KaK Ha CpeAHUN YpOBEHb (IUIs
KOHTPOJIBHBIX Pa0OT MO XUMHUH), TaK U OJMMIIMATHOTO YpPOBHS, T.€. Oosiee cioxHble. B mporpamme
IpejCcTaBiIeHbl Hanbojiee COBPEMEHHBIE M PAlMOHAIbHbIE METO/bl PELICHUs, KOTOpblE, KOHEYHO, HE
ABIIIOTCS €IMHCTBEHHO BO3MOKHBIMH. [loaTOMYy He Tpebyercsi Bceraa ciieJoBaTh KakOH-TO ompene-
JICHHOM cXeMme, a MOUCKH JPYTuX, HECTAaHJAPTHBIX CIIOCOOOB peIIeHUs] OTJCNIBHBIX 33J]a4 MOTYT TOJIb-
KO TMPUBETCTBOBATHCS.

B paznenax QUCHMITIMHBI paCCMOTPEHBI OCHOBHBIE CIIOCOOBI PEeIIeHHs 33/1a4, BKJIIOUEHBI Han0o-
Jiee Ba)KHbIE TIOHATUS Kypca XMMHHU, IPUBEACHBI Pa3BEPHYTHIE PEIICHU 3a/1a4 U 33aJ]a4uM JIJIsl CaMOCTO-
ATEIBHOTO PELIeHUsl ¢ OTBeTaMHu. B mocobun JaHbl pacyeTHbIE 3a/1a4H, MpecielyIomue Hellb 3aloM1-



HaHMUA GOPMYJI U ONepalHii, NCIIOIH30BAHNE KOTOPHIX MO3BOJIUT B JaJIbHEHIIIEM peliaTh MpoOIeMHbIe
3aga4d. MHOTHE 3a/1au¥l SIBIISIOTCS OJIMMITHAHBIMU M OTJIMYAIOTCS OT THITOBBIX TEM, YTO TPEOYIOT MC-
MOJIb30BAHUS TEOPETUUECKUX 3HAHUI U3 pa3HBIX pa3/iesoB XUMUH.

B mporecce noaroroBku Bl MokeTe Takke MCHOIB30BaTh yueOHOe ocodbne « OCHOBHBIE THUIIBI
U crocoObl PElIeHUsT YCIOKHEHHBIX 3a1a4 o xumum» / Eroposa N.B., UBanenko T.K., Tpodumiosa

H.A. - binarosemenck: M3a-so BI'TIY, - 2005. - 192 c.

Y4eOHO-MeTOAMYECKOE 00ecTiedeHne CAMOCTOATEIbLHO padoThI

CTYACHTOB I10 JUCIHUILIJIHNHE

HaumenoBanue
pa3aena (TemMbl)

Dopmbl/BUABI
CaMOCTOSITEJIbHOM padoThI

Koau4yecTBO ya-
COB, B COOTBET-
CTBHH C Y4eOHO-
TeMaTH4YeCKHUM
IJIAHOM

Crnioco0sI perreHus 3aaad
10 XUMHUHU

N3ydeHue 0oCHOBHOM JIUTEPATYPhI
N3yuenue qONOTHUTENBHOM TUTEPATYPHI
Pemmenne pacueTHbIX 3a7a4

[ToaroroBka k cobece0BaHUIO
[ToAroToBKa K TECTUPOBAHUIO, 3a4YETY

4

["'a30BBIe 3aKOHBI.
B3anmMozaBucumbie mapa-
MeTpI)I COCTOSHUA I'a30B

N3yueHnne 0CHOBHOM JIMTEPATYpPBI
W3yueHne JOMOTHUTEIBHOM JIUTEPATyPhl
[ToaroroBka k codeceJ0BaHUIO

Pemenue pacueTHbIX 3a1a4

[ToaroToBKa K TECTUPOBAHUIO, 3aUETY

OCHOBHBIE
THUIIBl PACUETHBIX 3a/1a4

N3yueHne 0CHOBHOM JIUTEPATyphI
W3ydeHue NONONHUTENbHON JIUTEPATyPbl
Pewenune pacueTHbIx 3a7a4

IToaroroska k cobece10BaHUIO
[ToAroToBKa K TECTUPOBAHUIO, 3aUETY

PactBOpEI

H3y4yeHne OCHOBHOI TUTEpATypHI
W3yueHne NONOIHUTENBHON TUTEPATYPBI
Pemenne pacueTHbIX 3a7a4

IToaroroska k coOeceI0BaHUIO
[ToAroToBKa K TECTUPOBAHUIO, 3a4ETY

DIIEeKTPOIHN3

N3yueHne OCHOBHOM JIMTEPATYpPBI
W3y4eHne NONOIHNATEIBHON JIUTEPATYPhI
Pemenne pacueTHbIxX 3a1a4

[ToaroroBka k codeceJOBaHUIO
[TonroToBKa K TECTUPOBAHUIO, 3a4YETY

OCOOEHHOCTA  OJIUM-
IMUaaHbIX 3a1a4

W3ydeHne OCHOBHOM JINTEPATYPhI
W3yueHne qONOIHUTENBHON JIUTEPATYPBI
IToaroroBka k cobece10BaHUIO

[TonroroBka Kk KOHTPOJIbHOI paboTte, 3aye-

Ty

Hroro:

28

SITPAKTUKYM IO JUCIIMIIVIMHE

IInan n1aGopaTopHBIX 3aHATHH

JlaGopaTopuas padora Nel (2 yaca)




Tema: Cnoco0sbl pemrenust 3aaa4 no xumuu. [IpAamMon anre6panyeckui cnocoo.
Ksaapar [Iupcona

[Ipsmoii anredbpanueckuii CriocoOMpearnonaraeT BIpaKEHHE MCKOMOW BEJIWYHMHBI Yepe3 Heu3-
BECTHOE HEMOCPEACTBEHHO B YCIOBUHU 33J]a4l. DTOT CIIOCOO MMEET sl MPEUMYIIECTB B TEX CIIydasx,
KOT'Jla PelINTh 3a/1a4y OJHOW WM ABYMsI MPOMOPIHUSIMHU HENIb3s U yIOOHO BOCIOIB30BATHCS JAPYTUMHU
METO/IaMH aJIreOphl, Yalle BCero JUHEHHBIMU YPaBHEHUSIMU U HEPaBEHCTBAMH.

AnreOpanyeckue ypaBHEHHs COCTABJISIOT Ha OCHOBE YpaBHEHUH pPEeaKIuii, KOTOPBIE JAIOT Mpei-
CTaBJICHUS O CTEXHOMETPHUYECKHUX OTHOIICHHUSAX B3aWMOJCHCTBYIOIIUX M OOPa3yIOIIUXCS B PEaKIUU
BelecTB. Yaie Bcero anreOpanyeckoe ypaBHEHUE COCTABISIOT, YUYUTHIBAS COOTHOLICHUE KOJUYECTB
BEIIECTB COCAMHEHHUH, YIaCTBYIOIIUX B PEAKIMH, U UCIOJB3Ys 3aBUCUMOCTh N = M/M. Uuoraa aire6-
panuecKoe ypaBHEHHUE 3alIMCHIBAIOT B BUJIE PABEHCTBA MACC ONPEICIICHHOIO XMMHYECKOIO 3JIEMEHTA B
COCIMHEHUSX, BCTYIIUBIIMX B PEAKIMIO, U B KOHEYHBIX MPOJAyKTaxX. /s 0JHO3HAYHOrO penieHus 3a-
Ja4d YMCJIO YPABHEHUI JTOJDKHO PAaBHATHCS YMCITY HEU3BECTHBIX BEIMYUH, GUTYPHPYIOIINX B YpaBHE-
HUSAX.

B tex caydasx, korga cucremMa ypaBHEHUN HE UMEET OJHO3HAYHOIO PELICHHMS, HCIIOJIB3YIOT J10-
MOJTHUTEIIbHBIE CBEJCHUS O BEJIIMUYMHAX, IPEJACTABICHHBIX B YCIOBHM 3a7aud. Ha ux ocHOBE cocTaB-
JIIFOT HEPABEHCTBA, PEUICHUE KOTOPBIX MO3BOJISIET OMPEASTUTh TPAHUIBI BO3MOKHBIX 3HAUEHUN HCKO-
MOHM BeJMYMHBL. HepaBeHCTBA yalle BCEro OMPEAESIOT I'PAaHULbI BOSMOXKHBIX CTEIEHEN OKUCIICHHUS
3JIEMEHTOB, 3apsIOB MOHOB, MOJIIPHBIX Macc coeAuHEeHU u ap. Tak, Hampumep, YUCIO ONpPEenessro-
Iee MAaCCOBYIO JIOJIO DJIEMEHTa B COCIMHEHUHU, HE MOXET ObITh OTPHIATEIHHBIM WM TPEBHIIIATH
equaniy: 0<®<I1; MonspHas Macca KHCIOTHl HE MOXET ObITh OOJIbIIIE MOJIIPHOM MAacChl COIH ATOU
KHCJIOTHI; YHACJIO aTOMOB BOAOPOJa B MOJIEKYJIC CITUPTA HE MOKET OBITh MCHBINIC YETHIPEX M HE Ipe-
BBIIIAET YUCJIA ATOMOB BOJIOPOJA B MOJIEKYJIE COOTBETCTBYIOUIETO €My IIPEAEIbHOIO YrieBOAOPOIa U
np. Cpenurt MHOKECTBA 3HAYEHUN TOJIBKO OJIHO WJIM HECKOJIBKO UMEIOT (PU3MUECKHUI CMBICI. Takum 00-
pa3zoM, IPUXOAAT K OTPAHUYEHHOMY KOJIMYECTBY BaPUAHTOB PEILIECHUSA 3a/1a4U.

[IpuiiTi K OTHO3HAYHOMY OTBETY BO3MOXKHO, €CJIM YUUTHIBATh, YTO HEKOTOPHIE HEU3BECTHHIE BE-
JUYUHBI MOTYT IPUHUMATh TOJIBKO BIIOJIHE ONpeeieHHble 3HaueHus1. [I[puMepamu Takux BEIUYUH SIB-
JSAIOTCA YMCJa aTOMOB B MOJIEKYJIAX, KOTOPBIE MPEICTABIECHBI LEJIBIMUA IOJOKUTEIBHBIMA YUCIAMU,
CTEIEHU OKHUCJICHUSI, 3apsibl MOHOB MJIM MOJISIPHBIE MAacChl aTOMOB, UMEIOIIME OMPEACIICHHBIE YHUCIIO-
BbI€ 3HAYEHUs, YKa3aHHBIC B TAOIHUIIE IEPHOTUUECKON CUCTEMBI SJIEMEHTOB.

Huxe npuBeneHs! npuMepsl 3a7a4, KOTOPbIE MOKHO PEIINTh anreOpandecKuM CrocoOoM.

3aoaua 1.

Kakyro maccy kanus cienyet 106aButh k 300 M1 BOAbI, UTOOBI B pE3yJIbTaTe PeaKINU

obpazoBaiics 15%-nsrii pactsop KOH?

Pewenue:
1. [TycTh nckOMast Macca Kajausi COCTABJISIET XT, TOTJJa Macca 00pa30BaBIIETOCS PACTBOPA COCTABUT:

m (p-pa)= m (K) + m (H20)- m (Hz).

2. Beruncnsem 31auenne Mmacc KOH u Ha:

Xrmy mp
2 K+2H0=2KOH + H21
2 MoJIb 2 monb 1 Moub
(2-39r 2-56)r 2r
my= 2:96-% _ 1.435 -x
2-39
m2 = 0,026 -x
m (p-pa) = x + 300 — 0,026 -x.
[lo ycnosuto, maccosas nons KOH B pactBope cocrasnser 15%, T.e. ®% (KOH) = 0,15 =
1,435-x

x=34,937r=34,94r.

x+300-0,026-x
Otser: m (K) =34,94 r.



3aoaua 2.
Kakyro maccy okcuna kanus cineayet 100aBuTh k 350 T 7,9%-Horo pactBopa ruIpoKcHia Kaaus
Juis nostydeHus 21%-Horo pacTBopa TMIpOKCcHa Kaaus?
Pewenue:
ITycTh nckoMasi Macca OKCHJIa Kallusl COCTaBIISIET X T, TOTAa Macca MOJIy4eHHOT'O pacTBOpa paBHa
(x + 350) r. Beruucioum, kakas macca KOH cootBerctByer x 1 K20. JIst 3TOro cocraBuM CTEXHOMET-

PHYECKYIO CXEMY:
m . _112x

1 moab K20 — 2 moas KOH. Torma X = Tma
94 2-56 94

B 350 r 7,9%-noro pactBopa KOH conepxutcst 350 - 0,079 = 27,65 r KOH.
12 | 57,65 r KOH.

1
Bcero B 1oxy4eHHOM pacTBOPE CONEPIKUTCS

12x

ITo ycioButo 1 +27,65=0,21 - (x + 350); x =46,78.

Otger: Tpebyercst 100aBuTh 46,78 T OKCHIa Kausl.

3aoaua 3.

[Tpu B3auMozAecTBUM OKCHJIa METalllla ¢ CEpHOM KUCIO0TOM oOpa3oBanioch 3,92 r cynbdara 3T0-
ro metaiia u 0,54 r Boasl. Hanumure dpopmyry okcuia Merasia.

Pewenue:

3anuiieM XUMHUECKYI0 GOopMyITy OKCHIa MeTajuia B yciIoBHOM Bue Me2On. Mickomasi BenmnunHa
M (Me) — MonpHas Macca MeTajljla ¥ n - €ro CTENeHb OKKUCIeHus. Peakiium okcuia MeTasia ¢ cepHoi
KUCIIOTOH oTBevaeT ypaBHeHHe: Me20n + n H2SO4 = Me2(SO4)n + n H20

AnrebGpanyeckoe ypaBHEHHE COCTaBHM C yUYE€TOM TOTO, YTO KOJIMYECTBO BEIIECTBA BOJIbI, 00Opa-
30BaBIICHCS B pe3yJIbTaTE PEAaKIKH, B N pa3 O0JIbIIe KOJIMYECTBA BEIIECTBA Cylib(aTa MeTaia:

n -v Me2(SO4)n = v (H20), win

0. M (Me,(50,),) = M(H,0) o

M(Me,(S0,),) M (H,0)
392 _ 054
2-M(Me)+96n 18

otkyna M (Me) = 17,32 -n. Pemenue nmeet cmbica npu N =3 u M (Me) = 52 r/monb.
OtBert: uckomas ¢popmyina Crz0s.

3aoaua 4.

3akpbITas KoJiba co CMeChio BO3AyXa U Kuclopoaa umeet maccy 77,163 1. Ecnu Ty e xonly
HaIOJIHUTH YTJICKUCIIBIM ra3oM, ee Macca coctaBuT 73,373 1, a ¢ razom X ona Becut 77,017 r. Hazo-
Bute X.

n

Pewenue:

Cnocob 1.

V3MeHeHrne MacChl KOJIOBI MPOTIOPIIMOHATBHO U3MEHEHHUIO MOJIIPHONW MAaCChI TPU MEPEXO0e OT
ojHOrO Ta3a K apyromy. Torma Amy = 0,210 r; Amz = 0,146 t; Ami/Am; = 1,44. Cpeansiss MoJsipHast
Macca cMecH BO3yXa ¢ KHCIOpPOJOM HAaXOIUTCS B mpeaenax 29 — 32, 3HaUuT, U3MEHEHHE MOJIIPHOM
maccsl ripu niepexone k CO2 cocransier 15 — 12. Torna AM nipu niepexoje k razy X cocraBut |[AM| =
(15 -12)/1,44 = 10 — 8. Otcro1a MOXHO BBIYMCIUTH, B KaKUX IMpe/esiaX HAXOJUTCS MOJIIpHas Macca
HEM3BECTHOTO Tra3za X:

Mi(max) = 32 — 8 = 24; M2 (min) =29 — 10 = 19.

VYCIOBHIO yIOBJICTBOPSIET TOJBKO HEOH, TaK Kak ()TOPOBOJOPOJ B ra3oBOi (hase HAXOAWTCS B
MOJIMMEPU30BAHHOM COCTOSIHUU U UMEET 3HAYUTEILHO OOJbIllee 3HAaUeHHUE MOJIIPHOM MacChl, 4YeM BBI-
YUCJIEHHOE.

Cnocob 2.



[Tycts Macca KoOBI ¢ MPOOKOM COCTABISIET Mo, a CpeHss MOJISIPHAs Macca CMECH BO3jyXa C
kucaopoioM Mcp.. Torna MmokHO cocTaBuTh cucteMy: Mo+ N-Mcp. = @
Mo+ n-44=D
Mo+ Nx=C
Brruntaem u3 BTOporo ypaBHeHHUs IEPBOE U TPEThE:
n@44-My)=b-a, n(d4-x)=b-c,
T.e. N (44 - M) =0,21; n (44 —x) =0,356.
Beipaxkaem x yepe3 M¢p x = 1,695 -M¢, — 30,6. Haxoaum npenenbabiesHaueHusix (29 <M< 32);
x1=1,7-29-30,6 = 18,6; x2=24.
19 <M (X) £ 24.
CrnenoBatenbHO, YCIOBHIO YIOBIETBOPSET HEOH.
Ortser:Ne.

JlabopaTtopnas padora Ne2 (2 yaca)
Tema: Cnoco0Obl pemieHus 3aja4 no xumuu. Cnnocod nmponopurMoHaJIbHOro pacuyera. Peme-
HHe 32124 CII0COO0M ITPOM3BOJILHOM IMIIOTE3bI

He xaxnmas 3agaya MOKeT OBITh pelIeHa CIIOCOOOM MO3TAamHOro pacuera. Hanbomee oOmmii cro-
co0 peleHus, CBSI3aHHbIM C pacyeTaMy [0 XUMUYECKUM YpaBHEHHSIM, CJIEAYIOLIMNA: BHaYalle MpeJIno-
JaraeTcs, 4YTo B IMPEBPAICHHUS BCTYNAIOT T€ KOJUYECTBA (YMCIIO MOJIEH BEIIecTBa), KOTopbie (purypu-
PYIOT B ypaBHEHUHU pEaKLMH, a 3aT€M IOJy4YEHHbIE COOTHOUIEHMS COMNOCTAaBJSIIOT C yciaoBueMm. B
Haun0oJiee MPOCTOM CIIy4yae JeJIaeTcsl IepPecyeT C MOMOIIbIO TPOIOPIUH.

Crioco® MpoIOPIHOHANIBHOTO pacyeTa HCHOJB3YETCs IS PEHICHHWs MHOTHX THUIIOB 3ajad,
Halnpumep, Takux, KOrja HE0OXOUMO BBIAICHUTH PacXoj peareHTa — Macchl, 00beMa, KOJIM4ecTBa Be-
IeCTBA Ul MOJIyYEHUs OIPEJEIEHHON Macchl, 00beMa, KOJIMYecTBa BellecTBA MpoaykTa. B HekoTo-
PBIX CIIy4asx CIOCOO MPOMOPLIUOHAIBHOIO pacyeTa UCIHOIb3yeTCsl B KaueCTBE OJHOTO M3 3TAIoB pe-
HICHHUS.

YacTo BCTpedaroTcs 331a4M ¢ HEMOJIHBIM yclIoBUEM. B Takux 3aiayax TpyJHOCTb peleHus o0y-
CJIOBJIEHA HEJJOCTATKOM OJIHOTO MJIM HECKOJIBKHUX 3JIEMEHTOB B €€ YCJIOBUH, KOTOPbIE MO3BOJIMIN Obl
CBECTHU PELICHUE K OIIPEeIEHHOMY alIroOpuTMy. B 3TOM cilyyae MOXKHO HCHOIB30BaTh CIIOCO0 TaK
Ha3bIBAEMOW MTPOU3BOJIBHOMN THIIOTE3BI.

[Tpu pemeHny NMOAOOHBIX 3a/lady OAHOM M3 BEJIMYMH, MMEIOIIas Pa3MEPHOCTh — Macca, 00beM,
KOJIMYECTBO BEILECTBA U T.Jl. — NPUNUCHIGAEMCS NPOU3BONbHOE, YOOOHOE 015 OANbHEUUX GbIUUCTIeHUL
3HaueHue, a 3amem Oelaemcs nepepacyem Ha KOHKpemHvle ycaosus 3a0aqu. Tak, MOMXKHO IPUHSATH,
YTO Macca BEIlleCTBa MUJIM ero o0beM, Macca Wik 00beM pactBopa, cMecu coctasisier 100 T, 1 T wmm 1
1, 100 1. Takxke MOXKHO MPEANOJI0KHUTh, YTO B MPEBPALLICHUH yYacTBYET JIF00OE IIeJ10e WK HelleJoe
YHCIIO MOJIEW pearupyroulux Wikl o0paszyroumxcs BemecTs U T.1. [Ipu 3ToM npou3BobHOE 3HaUeHUe
npunucvigaemcs ne 6osee 00H020 pasa, CIeJOBATEIbHO, OCTAJIbHbIE BEIMYUHBI BHIBOJISATCS U3 ypaBHE-
HUN peakuui M JaHHBIX YCJIOBHS 33/JaYd WJIM K€ BbIpa)karoTcs depe3 HeusBecTHoe. [IpomsBosibHOE
3HAUEHUE HENb3s NIPUIKCHIBATh BEIUYMHAM, HMEIOIUM Pa3MEPHOCTh — OTHOCUTEIBHBIM IIJIOTHOCTSIM,
MacCOBBIM U OOBEMHBIM JIOJISIM U T.J.

3aoaua 1.

CKoJbKO T coM BhIKpUcTainzyercs npu oxyaxaeHuu 10 30°C 200 r HaceimeHHoro npu 95 °C
pactBopa cyibgarta menu? PactBopumMocTts cyibdara meau mpu 95°C cocrasiser 40 T, mpu 30 °C — 20
r Ha 100 r pactBopa.

Pewenue:
1. Haiinem maccy cyibdara menu B 200 r pacTBOopa HackIeHHOTo rpu 95°C
100r - 40r
200r - X
x=80r;

Bonsr conepxurcs 200 — 80 = 120 (7).
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2. Jlomyctum, 4To Nipy oxJIaxkaeHruu pactBopa 10 30°C B 0caioK BhINAJAET KAKOE-TO KOJIUYe-
CTBO KPUCTAJUIOTUPATA, COOTBETCTBYIOMIEE Y T cynbdara Meau. [Ipu 3ToM CBA3BIBACTCSI U BEIBOJUTCS
U3 pacTBOpa KpHUCTaUIM3allMOHHAs BOJIa B KOJIMYECTBE:

160 r CuSOs4 ceszeiBaroT 90 T H20
yr — ar HO
a=0,56 -y
JlarHast mpomopIKs COCTaBICHA Ha OCHOBE TOTO, UTO MOJIsIpHas Macca kpucramtoruapara: M (CuSOgs-
5 H20) =160 + 90 = 250 (r/mMo0:B).
ITpu 30°C B pactBope octaetcs (80 — y) T cynbdara meau u
(120 — 0,56 -y) r BozBI.
ITo ycnosuto npu 30°C B 100 r comepkutcs 20 T cynbdara meau,

T.€. 80 r Boapl mpuxoautcs Ha 20 r comu.

CocTaBuM NpONOPIHIO:

80rBomer - 201 CuSOq4
120-0,56 -y - (80-y)
y =58,18.

B nmepepacdere Ha KpUCTAIUIOTHAPAT IMOTYIHM:
250 coxmepxat 160 r CuSOgs- 5 H,0O
b — 58,18
b=90,9.
Otger: macca CuSQOs- 5 H20 cocrasmusier 90,9 (T).

3aoaua 2.
B xakoM MoJIIpHOM COOTHOILEHUU CIIEyeT CMelaTh rekcaruapar xjopunaa xenesa (1) u Bony,
4100bI IOTY4nTh 20%-HbIi pacTBOp Xopuaa sxemnesa (111)?

Cnocob 1.
Pewenue:
[Tycte x - kommuectBo monb FeCls - 6 H20
y - xomumdecTBo Moib H20

M (FeCls - 6 H20) = 270,5 r/moib.
Macca x mosb FeCls - 6 H20 pasna 270,5 -x (1),
a Macca yMoJlb cocTasisieT 18y (T).
CocTaBuM NponopuuIo:
270,5 FeCls - 6 H20 comepsxat 162,5 r FeClz
2705 -x — a
a=162,5 x (r) FeCls.
T.e. B koneunoM pactBope macca FeClz pasHa 162,5 -x.
Macca BemecTtBa B 20%-HOM pacTBOpE COCTABIISIET
0,2-(270,5-x +18 y)
Y4uThIBast, 9TO Macca XJIOpUAA Kelie3a OCTAETCs TIOCTOSSHHON, COCTaBUM YpPaBHEHHE:!
0,2 - (270,5x +18y) = 162,5 -x
18 -y =542 -x
yx=30:1
Cnocob 2.
OTy 3a/1adyy MOXHO pelINTh, UCIIOJIBb3Ys KBaapaT [IupcoHa.
Onpenenum MaccoByto noito FeClz B FeCls- 6 H20O

162,5
®% (FeCl3) = TOS 100% = 60%.

60 20

0 /™ 40
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Ha 20 r FeCls - 6 H20 neo6xonumo B3sth 40 T BOJIBI, 4TO B MOJISIPHOM COOTHOILICHUH COCTaBJISI-
eT:
20 . 40,

— . —; Te.1:30.
2705 18

OrtBeT: B cootHourenud 1 : 30.

Pewenue 3a0au cnocobom npouseonvHoll cunomesvl

3aoaua 1.

Brruuciure MaccoByro J0JII0 XJIOpHUa KaIKs B pacTBOPE, MOJIYYCHHOM OCTOPOKHOM HEHUTpaIH-
3anuen 20%-oro pacTBopa CoISHON KUCIOTHI 15%-HbIM pacTBOPOM I'MJIPOKCHIA KaJIHSl.

Pewenue:

Cnocob 1.

[lycTe Macca pactBopa cosistHOM KucnoThl coctasisietT 100 r, Torna B Hem coaepxkutcs 20 r xJio-
poBoaopoaa. Beraucinm, kakast Macca TUIpOKCHAA KA IPOPEarupyeT ¢ COISTHOM KUCIOTOU, U Ka-
Kas Macca COJIH IPU 3TOM 00pasyercsl.

20 X1 X2

HCI + KOH = KCI + H0O
1 MoJ1b 1 Moib 1 moub
36,51 56T 7451

x1=20-56/36,5=30,68 (r);
m (KOH) = 30,68 r; m (KCl)=40,82 .
Macca pactBopa KOH cocrasur 30,68/0,15 = 204,53 r, a cymma mace pactBopoB KOH u HCl
304,53 r.
MaccoBast 107151 COJTU B pacTBOpE:
o (KCI) = 40,82/304,53 = 0,134 wm 13,4%.
Otger: ® (KCI) =0,134.

Cnocob 2.

Ecnu npopearuposain 1 moas HCl u 1 mons KOH, To o06pasoBaics 1 mons KCI.

m1 (p-pa) =M (HCl)/w1=36,5/0,2=182,5r

m2 (p-pa) = M (KOH)/w2 = 56/0,15 = 373,3

o(KCl) = MKC) - 74 5/(182,5 + 373,3) = 0,134.

m, +m,

Otget: ® (KCI) =0,134.
OueBHIHBI IPEUMYIIECTBA 2 - IO criocoba peuieHus. Pemienue 3agay ¢ HEMOIHBIM YCIOBUEM Haubo-
Jiee pallMOHaJIbHO TP UCIIOJIB30BAHUU | MOJISI MM IPYTOro LIEJIOTO YUCIIa MOJIEH OJJHOTO U3 BEILECTB.

3aoaua 2.

OTHOCHTETbHAS IUTOTHOCTH 110 BOJIOPOIY CMECH T'eJIHS ¥ KHCIIOpOJia COCTaBseT 5,5. Berancoure
MACCOBYIO JIOJIO TEIUsl B CMECH.

Pewenue:

Cnocob 1.

[Tycth B cMecu Ha 1 MOJTb TeJIHUs TIPUXOTUTCS X MOJIb KHCIIOpoaa. Toraa Macca CMECH COCTaBIIS-
et (4 + 32 -x), amacca Ha 1 Moub: (4 +32)/ (1 + x). 1o ycrmoBuro cpeHss MOJISIpHAst Macca CMECH CO-
craByseT 5,5 - 2 =11 (r/Moub), 3HAYHUT,

12



(4+32x)=11-(1+x); x=0,33 (monb).
Macca cmecu: 4 + 32 - 0,33 = 14,56 ().

o (He) =4/14,56 = 0,27.

OtBer: ® (He) =0,27.

Cnocob 2.

[Tycth B cMecu 0ObeMHast J0JIs TEJUS COCTABIISAET X, TOria oObeMHas 10t kuciopoaa (1 — x).
J1J1s Ta30B MOJISIpHAs JIOJISE B CMECH COBIIAJAET ¢ 0OBEMHOM JI0JIei, TTOATOMY MOXKHO 3anucartb: ¢ (He) -
M (He) + ¢ (O2) - M (0O2) =11.

4.x+32-(1-x)=11

x=0,75;

n (He) = 0,75 Mo,

m (He) =n-M =3,

® (He) =m (He)/11 = 3/11 =0,27.
Otget: ® (He) =0,27.

Cnocob 3.

[Tycts Macca cmecu coctaBisger 100 1, a B Heit x T He u y r O2. O0beM cMecH COCTaBIISET:
(100/11) - 22,4 =203,64 .
Brruncnsiem kakoi 00bem 3anumarot x T He n y r Oz:

_ X. — y

V (He) = 22,4 . V (02)=224- 37"
CocTaBum cucTeMy ypaBHEHHI:

x+y=100

224.% +204.Y =20364
4 32

x=272.
o (He) =0,27.
Otget: ® (He) =0,27.

JlaGopaTopnas padora Ne3 (4 yaca)

Tema: I'a3oBble 3aK0HbI. B3annMo3aBUCHMBIE IapaMeTPhI COCTOSIHUSA ra30B

B nopmanvuwix yenosusax (npu 0 °C u oasnenue 1, 01325 10° ITa) B Ta3006pa3sHOM COCTOSHUN
HAXOMATCS 3JIEeMEHTHI refueBoit rpynmsl (He, Ne u T.1.), psia 2JeMeHTOB, 00pa3yroIIuX MOJEKYJIIpHbIE
rasel: Oz, H2, N2, F2 u Cly. I'a3amu Takske sBAstOTCS MHOTHE Bogopoaubie coenunenus (HGal, NH3),
Hekotopbie uHTeprajgorenuasl (CIF, CIF3), okcuabl Terkux 31eMeHTOB — a30Ta, yrieposa, Xjiopa, ce-
pel. BenenerBrue €1aboro MeXMOJICKYJISIPHOTO B3aWMOJICUCTBHS TIPH MAJIbIX JIABJICHHUSX U BBICOKHUX
TEeMIepaTypax BCE TUMUYHBIE Ta3bl BEAYT ceOs MpUONMU3UTENHHO OJUHAKOBO. ['a3bl, HaxonsIuecs B
YCIIOBUSX, HE3HAYUTEIHHO OTIMYAIONINXCS OT HOPMAJIBHBIX, MOUUHSIOTCS OoJiee WIIM MEHEe TOYHO
3aKoHam udeanvuvix 2az08. O0beM JI0O0T0 raza 3aBUCHT OT TPEX MapaMeTpoB: TemrepaTrypsl 7, naB-
nenus p 1 ncia Moisiekyn N. JlaHHbIe 3aKOHBI, OTIMCHIBAIOT 3aBHCUMOCTh 00BEMa OT KaXKJ0TO U3 TPeX
nmapaMeTpoB IMPH MOCTOSHCTBE ABYX ApYyrux. Vcmonb30BaHMEe Ta30BBIX 3aKOHOB MPH PEIICHUU 3ajad,
CBSI3aHO C HAXOXJIECHHUEM KaKOro-JIMOO mapamerpa ra3oBOTO COCTOSHUS NPH W3MEHEHHWH APYroro M
MPU YCJIOBHH, YTO OCTATbHBIE TAPAMETPHl OCTAIOTCS MMOCTOSHHBIMH, a TAK)KE C pACYETOM OTHOCHUTEINb-
HOW MOJIEKYJISIPHOW MaccChl BENIeCTBa IIPU M3BECTHOM 00beMe TaHHOI MacChl rasa.

3akon boiinsa-Mapuomma. Ilpu nocTosiHHON TemrnepaTrype o0beM rasza JaHHOW MacChl 00paTHO
MPOTIOPIIMOHAJICH €T0 JIaBJICHHIO:

Vi = Po oy v p = const

P
3akoH ycTaHoBJeH He3aBucuMo P. boitnem (1662 r) u D. Mapuortom (1667 1).

<
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3akon ['eti-/lloccaxa.llpy MOCTOSHHOM J1aBJIeHUH 00beM Tra3a V JaHHOI Macchl IPY MOBBIILICHUH
ero temneparypsl Ha 1 “CyBenumuuBaercst Ha 1/273,15 yacth 06bema Vo, KOTOpHIi ra3 3anuMai mpu 0
°C:
V=Vo (1+_t ), wmV=Vo 2315+t
27315 27315

[ToacraBuB abcomoTHyO Temneparypy T =t + 273,15 K, nmomy4um napyroe BbIpaKeHHUE 3TOTO
3aKOHa:

\L = VO
T 27315
V, Vv
T.x. —2% _ ecTh BeIUMYHUHA IIOCTOAHHAA, TO — = ConSt,
27315 T

wm V = constT.

CrnenoBarenbHO, PU MOCTOSHHOM JIaBJICHWM O0BEM raza JaHHOM MacChl M3MEHSIETCS IMPSIMO
IPONOPLHUOHAIBHO €ro abCOIOTHOM Temmeparype:

Vil

VZ TZ

3akoH oTkpbIT JXK.JI. I'eit-JIroccakom B 1802 r.

3akon Ilapuas. [Ipu nocrossHHOM 00beMe AaBJIEHHE raza JaHHON Macchl IPSIMO MPOMOPIIHO-
HaJIbHO ero abCOJII0THOH Temmeparype:

% = %,I/IHHPZCOHSt'T
1 2

3akon ABoragpo. [Ipu nocTOsSHHBIX TeMIlepaType W JaBIE€HHUU B PaBHBIX 00bEMax ra3oB CO-

JIePKUTCS OJJUHAKOBOE YHCIIO MOJIEKYJI (MM 00BbEM ra3a MpsiMO MPONOPLUOHATIEH YUCITY MOJIEKYN):
V =const'N
CrenctBus U3 3akoHa ABOrajpo:

1 — oguH MoJb M00Or0 UAEATHLHOIO Ta3a MPU HOPMAIbHBIX YCIOBMSIX 3aHUMAET OJIMHAKOBBIM
06beM Vi = 22,414 m3/mons = 22,414 51/MoJIb.

2 — MOJISIpHAsi Macca raza paBHa MPOM3BEIECHUIO IIOTHOCTH JTAHHOTO Ta3a 1o JPYroMy rasy Ha
MOJISIpHYIO Maccy nociensHero M1 = D Mo.

Uucno yactun (aToOMOB, MOJIEKYJI, HIOHOB) B 1 MoOJie BellecTBa Ha3bIBa€TCs MOCTOSIHHOM ABoraj-
po. O6o3nauaetcst Ny u paBna 6,022 - 10 2 yoaw L. TlocTostHHAS ABoragpo Aaet BO3MOXXHOCTb BbI-
YHCIIUTh MacCy OJHOM MOJIEKYJIbl WJIM aTOMa, a TaK)Ke YHMCIIO0 MOJIEKYJ B OIpe/ieIeHHOW Macce Belle-
CTBa:

M =mp ‘Na

3axon omkpwim 6 1811 2 A. Aéozaopo.

3akoH boins-Mapuorra, 3akoH ['eii-JIlroccaka n 3akoH ABOrajpo MOCIYXWUJIM OCHOBAHUEM IS
BBIBOJIa YPABHEHHUSI COCTOSIHMS HACAJBbHOro raza. OHO BKIIIOYAET COOTHOILIEHUE BCEX TpeX INapa-
METpPOB — JaBJeHUs1, 00beMa U TeMIIepaTyphl — JUIsl JAHHOW MacChl Tasa.
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pOVO - prl - p2V2 —
TO Tl T2
B BblIenpUBeICHHBIX COOTHOIIEHUSAX 00BEM U AABJIEHWE MOXHO BBIPAXKaTh B PA3IMYHbIX €/1U-
nunax. Tak, 00beM MOXKET BHIpakKaThea B KyOudeckux mMeTpax (M%), muTpax (i1), Mumauautpax (mi). 1
dmsnueckas atmocdepa (atm), wiam 760 MM pT.cT., cootBercTByer 101325 mmu 1, 01325 10° mackansb
(ITa), nom 101,325 kunonackans (kl1a); 1 MM pT.cT. cooTrBercTByeT 133,322 Ila.

... =const

PoVo

Bemmunna , OTHCCCHHAasd K KOJIMYCCTBY Ir'a3a, paBHOMY 1 MOJIb, UMECT OJHMHAKOBOEC 3HA4C-

0
HHE JUIA BcexX ra3oB. OHa Ha3bIBAeTCSl YHUBEPCATIBLHOM Ta30BOM MOCTOSHHOM 1 000o3Hayaercst R. B co-
OTBETCTBUH C MEKIyHAPOIHOM cucTemoii pusndeckux semuunn (CH) R= 8,31 M3 Tlas moms 'K,

To ectb p-v =R

Jns raza, konmmuectBoM N modib pV = NRT

Tak kak n = m , To pV = mMﬂ 910 ypaBHenue BoiBen . Y. Mennenees B 1876 1., u Tenepp

OHO Ha3bIBaeTcs ypasnenuem Knanevpona - Menoeneesa.

IIpu permenny 3agad npuaEMaetcst po= 1,013 10°1a = 101,3 xI1a,

Vmo= 22,4 1/monb = 22,4 10 m3/moms, To=273 K.

3aoaua 1

O6wem raza npu 17°Cu gasnennn 104 kIla paBen 480 i1. Haliqure 00beM ras3a rmpu: a) HOpMalb-
HBIX YCJIOBHSIX; 0) CTAaHAAPTHBIX YCIOBHSIX.

Pewenue:

Cnocob 1.

O6o3naunm t1 = 17°C, T1 =290 K, p1 = 104 kI1a, V1 =480 1.
a) HopmanbHbIe ycnoBus ty = 0°C, Ty =273 K, py = 101,3 kITa.

V
I1o ypaBHEHMIO COCTOSHUSA UICAIBHOIO Tra3a: % = _p-lz_vz
1 2
V.= PTlVlT w; V=104 - 480 - 273/(290 - 101,3) = 463,9 (x).
1p11

0) cmanoapmuule ycnosuat =25 °C, T=298 K, p = 101,3 klla.
[To ypaBHEHHIO COCTOSIHHS UICATLHOTO Ta3a:
V=104 - 480 - 298/(290 - 101,3) = 506,4 ().

Cnocob6 2.

3amady MOKHO PEIINTh, HE UCIOJIB3YsI YPaBHEHHE COCTOSIHUS MICATBHOTO Ta3a.

Haiinem 06beM rasa npu cTaHJapTHBIX yCIOBUSX. JIOMyCTHM, YTO CHaYaja UIET MOBHIIICHHE
temneparypsl oT 290 K 1o 298 K, a 3atem nonmxenue gasnenus ot 104 xlla no 101,3 xI1a.

[TepBoe n3MeHeHHe B COOTBETCTBUU ¢ 3akOHOM I et — JItoccaka MpuBOIUT K YBEIUYEHHIO 00be-
Ma ra3a BO CTOJIbKO pa3, BO ckoibko 298 K 6omnbiie 290 K, T.e. 298/290 pas.

BTtopoe n3MeHeHne npuBOAUT K yBEIMUEHUIO 00BheMa ra3a B COOTBETCTBUH C 3aKOHOM boiins —
MapuoTTa Bo CTOJIBKO pa3, Bo ckoiibko 104 kIla 6onpire 101,3 kI1a, T.e. 104/101,3 pa3a.

Vcxomsii o6bem rasa Vo= 480 - 220 - 104 _ 506 4 ()
290 1013
Otset: Vi=463,9 1, Vo= 506,4 1.
3aoaua 2.
Breruuciure B rpamMmmax mMaccy 0,[[HOI71 MOJICKYJIBI ATUOKCHU A CCPLL SOZ

Pewenue:
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MounekynspHas Macca AMOKCHIA cepbl 64 aTOMHBIX eUMHMI] Macchl. Macca 1 Moib auokcuaa ce-
pbI 64 T, Macca MOJIEKYJIbI

m = 64/6,02- 102 =1,06 - 10%°r.
Otset: 1,06 - 102?r.

3aoaua 3.

CKOJIBKO MOJIEKYJI coiepskutes B 1 Mit ra3a npu temmeparype 0°C u paspexernn 13,3 - 10712
[Ta?

Pewenue:

O0bem raza npu HOPMAIbHBIX YCIIOBUSX COCTABUT:
1-273-13,3-10%%/(273 - 101,3 - 10%)=1,31- 102 (vm).

Umcao MoJIeKys B 3TOM 00beMe raza paBHO:
1,31 - 1016 6,02 - 10%%/22400 = 3521.
Ortser: 3521.

["a3pl 9acTO MPEACTABISIOT CMECH MHIUBHIyalIbHBIX Ta3000pa3HbIX BenlecTB. Hampumep, Bo3-
JIyX SBJISIETCSI CMECBIO a30Ta, KMCIIOPOJa, aproHa, yIJIEKUCIIOro ra3a u Ipyrux raso. Kaxmaplii ra3 B
CMECH UMeeT COOCTBEHHOE JaBJICHHEe, KOTOpoe JlabTOH MPeTIOKUII Ha3bIBaTh APIHATIBLHBIM JaBJIc-
HUEM.

3akon [lanpToHa. B cMecH uaeanbHBIX ra30B KaXAbld UMEET TAKOE JIaBJIEHUE, KAaKOe OH HUMeEIl
Obl, ecriu OBl OJIMH 3aHKMMal Bech 00beM. [laBieHre cMecu Tra30B, HE BCTYMHAIOMIUX APYT C APYrOM B
XUMHUYECKOE B3aMMOJICUCTBUE, PABHO CyMME NapIHaIbHBIX JaBICHUI €€ COCTaBHBIX YaCTe:

p=pitp2+t .. +tpn

I'ne p — obiiee gaBiaeHue ra3oBOM CMECH, pi1, P2 ... Pn— MAPLUUATBHBIC TABJICHUS COCTaBHBIX Ya-
CTEH.

3akon chopmynuposad Jx. Jlaneronom B 1801 T.

W3 Hero cienyer, 4To mapuuagbHOE JABJICHUE KOMIIOHEHTA ra30BOM CMECH PaBHO MPOU3BEJE-
HUIO JIaBJICHUSI CMECH Ha MOJISIPHYIO JOJII0 3TOTO KOMIIOHEHTA.

Cocmas 2azo0601i cmecu modicen OblmMb bIPANCEH PA3TUUHO:

1.  Yucnom mosel WM MIIJTUMOJIEH COCTABHOW YaCTH ra30BOM CMECH, COICPKAIIUMCS B €U~
HuIe 00beMa ra3osoii cMec (B 1 M3, B 1 1 um B 1 MIT) ecTh OTHOIIEHHE YHCIA MOJIei JAHHOTO BElle-
cTBa (MJIM OTMPENEICHHOTO0 BUJA YaCTUI[) K OOIIEMYy YHMCITy MOJIEH BellecTBa (WJIM 4YacTHIl), HaXOms-
IIUXCSI B CMECH.

CyMMa MOJISIpHBIX JOJIEH BCeX BEIIECTB, 00pa3yIoIIUX CUCTEMY, paBHA €IUHUIIC.

2. B mpoueHTax mo o0beMy — €CcTh OTHOIIEHHE 00beMa COCTaBHOM YacTH T'a30BOM CMECH K
00beMy Ta30BOI CMECH, BRIPAXKEHHOE B IIPOLICHTAX;

3. B mporeHTax mo Macce — eCTh OTHOIIIEHHE MAacChl COCTAaBHOM YacTH K Macce ra3oBoil cMe-
CH, BBIP2KEHHOE B IIPOLICHTAX;

4.  Maccoit cocTaBHOI 4acTu, cofiepxKalieics: B equHUIEe o0bema ra3oBoii cMecu (B 1 M3, B1lx
uiu B 1 mi).

3aoaua 4.

B 3akpeiToM cocyne BMecTuMOCThIO 5,6 11 Haxoautes npu 0°Cemecs, cocrosimas u3 2,2 T COz, 4
r Oz, 1,2 r CH4. Beruucnure: 1) oO1iiee gaBieHue ra3oB CMECH; 2) BBIpa3uTe KOHIIEHTPALIUIO KUCIOPO-
Jla B pa3JIMYHbIX €AUHULAX; 3) NapLHUaIbHOE JaBICHUE KHCIOpO/a.

Pewenue:
1) O06wem CO2, maccoii 2,2 T, paBeH:

V (CO) = 2,22-22, 411 monw —112m

442 | monw
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O6bvem Oz, Mmaccoii 4 T, paBeH:

V (05) = 42-22,411 monv _ 28
322/ monw

O6wem CHa, Maccoit 1,2 T, paBeH:
V (CHa) = 1,22-22,41] monw 168
162/ monw
O6mmit 06beM razoBoii cmecu: 1,12 + 2,8 + 1,68 = 5,6 1. ['azoBas cMech 06beMoM 5,6 1 ipu 0°C
3aHUMAaeT COCYJI BMECTUMOCTBIO 5,6 j1. ClieioBaTebHO, 00IIee JaBJICHHE ra30BOM CMECH COCTABJISCT
101,3 klIa.

2) a—konueHTpanus Oz B MOJISIX HA JIUTP COCTABJISIET:

C(0y) = L ©5,6 1=0,0223 (moub/i) wiu 2,3 (MMOJIB/T);
22,411 monw
0 — KOHIICHTpaIs 4 KUCIOPO/ia B MPOIICHTAX 10 00bEMY COCTABIISACT:
287 100% = 50%:
621

B — KOHICHTpALHA KUCJIOpOAa B ITPOLCHTAX 110 MacCCe:
06HIa$I Macca ra30BOM CMECH COCTaBIISACT:
m=m (CO2) + m (O2) + m (CHas)

4.

m=22+4+12=74(r); ®% (02) = =2

100% = 54,05%.

3) IapuuanbpHble AaBlIEHUS TPOMOPIUOHATEHEI 00BbEMHBIM IpolieHTaM. OObEeMHBIN TPOLIEHT
kuciopoa B cmecu 50%. [lapunansHoe gaBienue kuciaopoaa cocrtasut: p = 101,3 - 0,5 = 50,65
(xITa).

KosnyecTBeHHBIE OTHOIIEHUS B ra3zax: pacueTbl Macc, 0ObEMOB U KOJIMYECTB BEIIECTB Ta3oB
OOBIYHO MPOBOMAT C MOMOIIBIO aNreOpanyecKuX ypaBHEHHWH, Kak MpPaBUJIO, HA OCHOBAHWHU 3aKOHA
ABorazpo. Yacto TpeOyeTcss MpoU3BECTH BBIYMCICHUS C ra3aMu, IPU CMELIEHUH KOTOPBIX He npouc-
X00um Xumudeckoe 63aumooetcmeue u 0o6pasyemcs cmecb UCXOOHbIX 2a306. B TakuX cilydasx IpH co-
CTaBJICHUH YPAaBHEHUH YYMUTBHIBAIOT, YTO Macca ra3oBOil CMECH paBHA CyMME Macc ra3oB cmecu. Macca
Ka)KIO0ro rasa, a Takke Macca CMECH paBHA IIPOU3BEACHHUIO KOJIMYECTBA BENIECTBA T'a3a HA €ro MOJIp-
HYI0 Maccy: M = n- M. B HEKOTOpBIX 3aa4ax NMPUHUMAIOT BO BHUMAHME, YTO KOJIMYECTBO BEILECTB
ra3oBOi CMECH paBHO CyMMeE KOJIMYECTB BEIIECTB ra30B, KOTOPbHIE ObUIN CMEIIaHBbI.

3aoaua 5.
MaccoBas 10151 BOJIOpoAa B CMECH JBYX MpeAeNbHBIX YIIIEBOAOPOI0B, OTIUYAIOIINXCS HA OJIUH
aToMm yriepoaa, paBHa 0,1683. Onpenenute yriieBo10pOIbl, BXOISIINE B COCTaB CMECH.

Pewenue:
O6o03HauuM 4depe3 x MoJibHYI0 107110 CnHon+2 B cMecu, Torna monbHas 1oast CnHan+s paBHa (1 —
x). M (CnHon+2) =14 -n + 2, M (Ch+1H2n+4) = 14 -n + 16.

3anuwem svipasicenue 0Jis cpeoHell MOJIAAPHOU MACCbL CMECU.!
Mep. = (14 -n+2) -x+ (14 -n + 16) - (1 —x).
3Hasi, 9YTO MaccoBas JoJs Bojopoza B cMecu pasHa 0,1683, coctaBum
anreOpanyeckoe ypaBHEHHUE:
2n+2)-x+(2n+4)-(1—x)

=0,1683
(14n+2)-x+(14n+16)- (1—x)

HpI/I Xmin= O, n= 3,67,
[Tpu Xmax= 1; N =4,67 , T0 ecThb 3,67 <n< 4,67.
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Tak KaK 4MCII0O aTOMOB YyIJIepojia B MOJICKYJIC MOXET OBbITh JIMIIb IENbIM, TO N = 4. 3HAYHT,
CnHan+2 310 C4Hs, a Ch+1H2n+4 310 CsHio.
Orser: C4Hg, CsHi2.

Bo mMHOrHX 3aayax paccMaTpUBarOTCS ra3bl, KOTOPBIE NPU CMEWMUBAHUU PeaUPYIOn Medcoy COo-
oo, 00pa3ys razoo0pa3Hbie TPOAYKTHI peakiuu. [Ipu pemeHnn Takux 3aj1a4 HEOOXOJMMO YUYUTHIBATh
MPHUPOJIY PearrupyronIuX BEIIECTB U YCIOBUS MPOBEACHUS peakiuid. Tak, CHIIbHEUITNM OKHCIUTEIIEM
SBJISICTCS] PTOP:
O2+ F2 = O2F2 (t>270 °C)CO+ F2 = COF2

Clo+F,=2CIF NHs + 3 F2=NF3 + 3HF
CIF + F,=CIF32 CIO2 + F2= 2 CIO2F

2 NO2+ F2 =2 NOzF Ho +F2=2 HF

2 NO+ 3 F2 =2 NOF3 CaoHs + F2 = CoHsF + HF

MHorue mpocThie U CIOXKHBIE BEIIECTBA CAMOBO3TOPAIOTCS BO (DTOpE HE TOJBKO MPHU CTAHAAPT-
HBIX YCJIOBHSX, HO JaKe Mpu Temreparype xuakoro Bozayxa (-190 "C). drop pearupyer co BceMHu
9JIEMEHTaMH, KpOME Telvsl, HeOHa U aproHa.

OKHUCIUTENBHBIC CBOMCTBA XJIOpa U KHCIOPOAa MEHbIIE, 4eM (Topa, HO TOCTATOYHO BEJIUKH IS
TOT0, YTOOBI ATH Ta3bl MPOSBIISUIH CHIILHBIC OKHCIUTEIILHBIC CBOWCTBA 110 OTHOIICHUIO K aMMHUAKY, Ce-
poBogopony, okcuay yriaepoaa (I1), cepst (IV), Bonopoay, yriieBogopoaam U IpyruM razam:

2 NH3 + 3 Cl2= N2+ 6 HCI NH3+302=2 N2+ 6 H0
NO + Cl> = NOCl; 2NO + 02=2NO>
Ho+Cl,=2HCI 2H2+02=2Hy0

(CN)2 + Cl, =2 CNCI 2H,S+02=2S+2H0

CH4 + Cl2 = CH3CI + HCI CHs+202=CO0O2 + 2 HO
SiH4+ 4 Cl; =SiCls + 4 HCI SiH4 +2 02 =SiO2 + 2 H20
4HCI+02=2H0+2Cl,

XJ0p — oJIMH U3 HauboJiee aKTUBHBIX XUMHUYECKUX 3JIEMEHTOB. JIMIIb peakius XJjopa ¢ KUCIIO-
pOJIOM, a30TOM U KCEHOHOM TpeOyeT aktuBanuu — Y @- o0mydenus wim daekTpopaspsiaa. Kuciaopon ¢
HexkoTopsiMu BemiecTBamu (CO, SOz, N2) B3auMoJeHCTBYeT B MPUCYTCTBUU KaTalu3aTopa WM MpU
BBICOKHX TeMIIepaTypax.

HenocpencTBeHHO ¢ KMCIOPOAOM HE pearupyroT raloreHbl U 0J1aropoHbIe rasbl.

CoelMHEHHS, B COCTaB KOTOPBIX BXOIST JJIEMEHTHI B TPOMEKYTOYHOW CTEIICHH OKHCIICHUS,
MPOSIBIISIIOT OKHCIUTENBHO - BOCCTAHOBUTEIBHYIO JBOMCTBEHHOCTh. Hampumep, okcua cepsl (1V), ok-
cuna azota (1V):

SOz + 3 H2 = H2S + 2 HoOkt)SO2 + O3 = SO3 + O3
S0,+2C0O=S+2CO0O2 SO; + Clz2 = SOCl;
2 NO2 + 7 H2 = 2 NH3s +4 H20 (kt = pt,Ni)

2 NO2 + O3 = N20s5 + O3

CO + NH3 = HCN + H2O(kt=Tho2)

DNEKTPOIOJIOKHUTEITHLHBIM JIEMEHTOM B MOJICKYJIE Ta3a, KaK MPaBUIIO SBIISETCS HEMETAILI, UTO
oTmpezeNsieT KUCIOTHBIA XapakTep CoequHeHus. KUCIOTHBIE COeTUHEHUS] pearupyroT ¢ BOJAOW M OC-
HOBHBIMHU COCTUHCHUSIMHU:

CO;2 + H,O = H,CO3 SOz + NaOH = NaHSO3
SO3 + H20 = H2S04 HCI + NHz = NH4ClI
P4O10 + 2 H20 = 4 HPO3.

BoNBIIMHCTBO COSTMHEHNI TIpeTepIeBacT HeOOPATHMOE THIPOIUTHUSCKOE Pa3IoKEeHHUE:
NO2F + H.O = HNO3 + HF
COClz + 2 H,0 = H2CO3 + 2 HCI
SiFs4+ 3 H2O = HSiOs3 + 4 HF
XeOF4 + 2 H20 = XeOs + 4 HF.
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B3aumoneiicTBue MOXKET COMPOBOXKIATHCS TAKKE OKHUCIUTEIHHO — BOCCTAHOBHTEIBHBIMU IIPO-

[[ECCaMH:

Clz + H,O = HCI + HCIO

2 ClO2+ 2 KOH = KCIO3 + KCIOz2 + H20
2F2+2H0=4HF+ O 2 NO2 + H,O = HNO3 + HNO
3 Cl2+ 6 NaOH =5 NaCl + NaClOz + 3 H20 (t =70 - 80°C).

HekoTopsie ra3sl mpu B3auMOICHCTBUU C BOJION 00pasyroT razosbie ruapatel: SOz © 7 H0O, HaS
-6 H20, Cl2- 6 H20, Ar - 6 H20, Kr - 6 H20, Xe - 6 H20. B kiarpaTtax MoJIeKyJIbl ra3a («rocTu») pas-
MEIIEHBI B MOJOCTAX KPUCTATIMYECKON PEIIETKH U3 MOJIEKYJI BOJBI («X034€B») U yAEPKUBAIOTCS B
HUX BaH — JIep — BAAIbCOBLIMH criiamH. [10 BHEIIHEMY BHIy HAIIOMUHAIOT CHET WJIA PHIXJIBIH Jie/, HO B
OTJIMYME OT HUX MOTYT CYIIIECTBOBATH MPH MOJOKUTEIbHBIX TEMIIEpaTypax.

Bricime ranorenunbl Hanbosiee TunudHbIX HemeramwioB (C,N,S) mamopacTBopuMBl B BOJE U
npaktudecku He ruapoausytorces (CCls, SFe u T.11.).

W3BeCTHO HECKOIBKO OKCHJIOB, KOTOPBIM KaK OyaTO ObI HE COOTBETCTBYIOT HU KHCIIOTHI, HU OC-
HoBaHus. Mx HazwBatoT 6e3paznuunbiMu: CO, NO. Ognako CO jerko pearupyer ¢ ropsiauMH pacTBO-
pamu 1meno4ei, 0opasysi COIM MypaBbUHOM KHCIIOTHI, T.€. JOPMAIBHO SBISICTCS €€ aHTHIPHUIOM.

Pemas 3agauu, B KOTOPBIX ra3bl pearupyroT MEXIy cOOOH, ClieyeT yYWUTHIBaTh CIEAYIOIIEE:
00beMbl yuacmeyIiouux 6 peakyuu 24308 OMHOCAMCA Opye K Opyey Kak Koagguyuenmol neped gopmy-
Jamu 3mux coeouneHull 8 ypaenenuu peaxyuu. IlpudemM o0beMbl ra30B JOKHBI OBITH B3SATHI IIPU OJIU-
HAKOBOU TemIiepaType U JaBJICHUH. B HEKOTOPBIX 33Jja4ax OTHONICHHE 00HEMOB PEarnupyroIIiX ra3oB
yA00HO 3aMEHATh OTHOIICHUEM KOJIMUYECTB BEIIECTB ra3oB.

VYpasaenue 2 HpS + 3 02 = 2 H2O + 2 SO2 MOXHO 9MTaTh TakK: Ha CXKUTaHUE IBYX 00beMoOB HoS
TpeOyercst Tpu ob6vema Oz; pu 3ToM o6paszyercs a8a oobema H20 u aBa o6bema SO,. Unu Ha cxxura-
aue 1 M®H2S tpebdyercs 1,5 M3 O, u ipu sToM o6pasyercs 1 M3H20 u 1 M3SOs.

3aoaua 6.

Cwmecs, cocrosimas u3 16 mut CHa, 8 M1 Ho, 44 mut O2 u 32 M N2, B3opBana. Onpenenute oOmui
00beM ra30BOM CMECH M €€ MPOILICHTHBIA COCTaB MOCIE B3pPbIBA, CUUTAs], YTO ra3bl IPUBEACHBI K TEp-
BOHAUaJIbHOU TEMIEpaType, a Mmapbl BOAbl KOHACHCUPOBAIUCH B KUAKOCTh, 00EMOM KOTOPOH MpaK-
TUYECKH MOYKHO TIPeHEOpeYb.

Pewenue:

W3 ypaBHEHNH peakuii

CH4+2 O2=CO2 + 2 H20

2 Ho+ O2=2 H20
BUHO, uTO 00BeM obOpa3zoBasuierocs CO2 paBeH oO0bemy mpopearuposasuiero CHa, T.e. 16 mit; npu
stom m3pacxomoaHo 32 miu Oz. A o6wsem Ogz,npopearupoasiiero ¢ Hz cocrasun 4 mu. O6beM He
BCTynuBIIero B peakiuio Oz paBeH (44 — 32 — 4) 8 M. O0muii 06eM ra30Boii cMecH MOcIie PeaKiuu
coctaBisieT 16 + 8 + 32 = 56 mi.

Torza 6% (05) = —Y©2) . 100% = 2. 1009% = 14,20%:
V (emecu) 56
16 32
0% (CO2) = 22 100% = 28,57%; 4% (No) = - - 100% = 57,14%;

OtBer: V (cMmecn) = 56 mit; $% (CO2) = 28,57%; ¢p% (0O2) = 14,29%; $% (N2) = 57,14%.

CpaBHMBas 4MCIO MOJIEH MCXOJHBIX U MOJYYEHHBIX ra3000pa3HbIX BEILIECTB, MOXKHO CYJIUTh O
TOM, COIIPOBOXK/IAETCS JIM JaHHBIN MpOIecC U3MEeHEeHneM o0beMa. JTa pa3HuUla O3BOJIIET HHOTAA Je-
JaTh BBIBOJBI O KOJIMYECTBEHHOM COJAEPKAaHMM OJHOM M3 COCTaBHBIX 4acTel ra3oBoil cmecu. Hampu-
Mep, Ipu o0pa3oBaHUK BOISTHOTO Tapa BMecte ¢ 30 mMi1 Bogopoza pacxoayercs 15 mi kucnopona. [1a-
PBI BOJIbI KOHACHCUPYIOTCS U YMEHbLIeHHEe o0beMa cocTaBisteT 45 mii. O4eBUIHO, €CIIM U3BECTHO, YTO
B pe3yJbTaTe PeakiMi MeXay BOJOPOJIOM U KHUCIOPOJIOM yMEHbIlIeHHEe 00beMa cocTaBuio 45 mi, To
2/3 3TOoro oobemMa MpUXOJUTCS Ha IO BOJIOPOJa, a 1/3 — Ha 1010 KMCIopoa.
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JlaGopaTopnas padora Ned (2 yaca)
Tema: OcHOBHBIE THUIIBI PaCUETHBIX 3a/1a4. PacueTsl 10 TEPMOXMMHUYECKUM YPABHEHUAM

[Tpr TepMOXMMHUYECKUX BBIYMCICHHUAX HCIOJIB3YIOT 3aKOHBI TEPMOXHMHUH, BAKHEHIIUM U3 KO-
TOpBIX sABIsAeTCs 3akoH ['ecca. Pemas 3amauu Takoro Tuma, aaredpanyecKkue ypaBHEHUS COCTABISIOT
Ha OCHOBE TEPMOXMMHUYECKUX YPABHEHUM PEaKIU.

TemnoBoii 3¢ ekt peakuu paBeH Mo a0COMOTHOMY 3HAYEHHUIO U3MEHEHHIO SHTANIBIINU IS pe-
aKLIU{ IpU MOCTOSSHHOM JaBjieHuH. COoCTaBJsisi TEPMOXUMUYECKOE ypaBHEHHE, TEIIOBOM 3 deKT pe-
aKIuM 1enecoodpa3Hee 3amKChBaTh B JICBOW 4YacTW paBeHCTBA. [Ipu Takoil 3amucu 3HaK TEMJIOBOTO
s dekra peaknnn (Q) coBmagaeT co 3HAKOM M3MEHEHHs dHTanbnuu peakiuu (AH). Torma TenioBoi
3 eKT peakuu Mpu FK30TEPMUUECKOM Tporiecce OyIeT MpeICcTaBIeH OTPUIATEIbHBIM YHCIOM (I0-
CKOJIBKY COEMHEHHMsI, BCTYIUBIIUE B PEAKIINIO, OOCTHSIOTCS SHEpPrueil), a mpu SHAOTEPMHUUECKOM -
MOJIOKHUTEIBHBIM (TOCKOJIBKY COEAMHEHUS, BCTYNUBIINE B PEAKLHUIO, TOIYYAIOT SHEPTHIO).

TennoBoii 3pdexT (M3MEHEHUE YHTAIIBITNH ) PEAKIIUA U3MEPSIOT B KUIOKOYIIAX (KJK).
KonuyecTBo TEemIoThl, BBLACTUBINEHCS WM MOTJIOMIEHHONW MPH 00pa30BaHUM OAHOTO MOJS XMMHYe-
CKOTO COEJIMHEHUS W3 MPOCTHIX BEIIECTB, YCTOWYUBBIX MPH JAHHBIX YCIOBHUSAX, HA3bIBAIOT TEIIOTON
oOpaszoBanus coenuHeHus. COTIACHO OMpPEeNICHHIO, TeIUIOTa 00pa30BaHUsl MPOCTHIX BEIIECTB paBHA
Hynto. [[1s ynobcTBa mpoBeeHNs TEPMOXUMUYECKUX PAacYeTOB MCIIONb3YIOT 3HAYCHHS TEIUIOBBIX d(h-
(beKTOB, OTHECEHHBIE K CTAHAAPTHHIM YCIOBHAM: Temmepatypa 298 K (25 °C) u masnenue 10° Ila).
DHTANBINI0 06Pa30BaHKS IPH CTAHAAPTHBIX YCIOBHAX 0603HauaroT cumBosoM AH ).

TepMOXHUMHYECKHE YpaBHEHHS OTPaXXalOT HE TOJBKO 3aKOH COXPAHEHHUS! MACChl BEHIECTB, HO U
3aKOH COXpaHeHus sHepruu. Tak, ecnmu B TEPMOXMMHUYECKOM YpaBHEHUU (OPMYJIbI COEIUHEHUN 3aMe-
HUTh YHCJIAMH, BBIPKAIOUIMMHU SHTAIBIIAN OO0Pa30BaHMs STHUX COCAMHEHHUH, TO TOIyYUTCS TOXKIE-
cTBO. Hampumep, B TEpMOXUMUYECKOM YpaBHEHUHU PEAKIIUH:

FeClar) + 3 KOH(r) - 449,2 kI = Fe (OH)3r) + 3 KCl(r)

SHTAIBIIUU 00pa30BaHUsI COSAMHEHUH (B KIJIOKOYJIAX HA MOJIb) PaBHBI:
AH%6p. FeClar)= - 405,0; AH %6, KOH(r) = 426,0; AH 6, Fe(OH)a(r) = - 824,2; AHC%6p KC1(r.y= 436,0.
[oncTaBisisi B TEpPMOXMMHUYECKOE YpaBHEHUE BMECTO (POPMYII COETMHEHNI COOTBETCTBYIOININE YHCIIA,
HOJTYYHM:
(- 405,0) + 3 - (- 426,0) — 449,2 = (- 824,3) + 3 - (- 436,0),
wi - 2132,2 = - 2132,2

[lpy BBIYMCICHUAX CieqyeT oOpamaTh BHUMAaHHE HAa CTEXHOMETpHUYECKHe KOd(P(HUIMEHTH B
YPaBHEHUH PEaKIMU U MPOBOJUTH CYMMHPOBAHHME C yUETOM KOJIMYECTBA BEIIECTBA yYacCTBYIOIIMX B
peaKIiy BEIIEeCTB.

B npuBeneHHBIX HUXe MpUMepax B anreOpandyeckux ypaBHEHHUSIX, TOJyUYE€HHBIX MPH MOJCTaBiIe-
HUH YUCIIOBBIX 3HAYEHHH TEIUIOT 00pa30BaHMUs, €ANHUIIBI U3MEPEHUS BEIMYHH IS KPATKOCTH HE yKa-
3aHbl. DHTAJILIIUKN 00pa30BaHUs BE3/i€ BHIPAXKEHBI B KMJIOHKOYJISIX HA MOJIb.
[Ipu pemennn 3aa4 cieayeT MOIb30BAThCS 3HAUCHUSIMH SHTAIBIINA 00pa30BaHUs COSTUHEHHIA.

3aoaua 1.BrucIuTh TEIIOBON YPQEKT Caeayomel peakiuu:
2 Mg(r) + CO2r) = 2 MgO¢r)t+ Ci)

Pemenue. Mckomas BennunHa — TeruioBoil 3¢ddekr peakunu AHO(KUIOMKOYISIX HA MOJb).
[MoncTaBuM B TEPMOXMMHYECKOE ypaBHEHHE BMECTO (HOPMYJ COCTUHEHHWH 3HAUCHUS WX DHTAIBITUN
o0Opa3oBaHuUs:

2-0 - 394 + AH%= 2( - 602) + 0, otkyna AH®= - 810 x/Ix.

Ortser. Temnosoit addext peakimu AH= - 810 kJIx.

3aoaua 2.

Boruncnute 3HTANBNUIO 00pa3oBaHMs 030HA M3 MOJIEKYJIIPHOTO KHCIOpPOJa, UCTIONb3Yys TEpPMO-
XUMUYECKHUE YpaBHEHUS OKUCIIeHUs okcuia Mblbsaka (111) kucimopomom u 030HOM:

As203(r) + O2(r)— 271 ][Ik = AS20s(1),
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As203(r) + 2/303()— 365 kI = As20sr.),
Pemrenye. Mickomast BeTMYMHA — >HTANBIHA ob6pasoBanus o3oHa AH s, (O3) (B K/l Ha Mous). [Tox-
CTaBIIssl B TEPMOXUMHUYECKHE YPaBHEHUS BMECTO (POPMYJI COETMHEHNI 3HAUCHUSI UX SHTAJIBIUI 00pa-
30BaHUs, OJYYUM CUCTEMY YPaBHEHHM ¢ JBYMsI HEU3BECTHBIMU BEIMUNHAMMU:

AHC%6p.(As203(1)) + O2¢)— 271 xJIk = AH%6p.(AS205(1)),

AH%gp (AS203(r)) + 2/3 AH%6p O3() — 365 K[k = AH%6p. (AS205(m).

[l pemieHust ee u3 JIEBOM U MPAaBOW YacTed BTOPOr0 YPAaBHEHMS BBIYTEM COOTBETCTBYIOLIUE Ya-
CTH MEPBOTO YPaBHEHUS U MOIYUHM:

2/3 AH%6p O3c)— 94 = 0, otkyna AH%gp O3y = 141 xJIk/MOIB.
OtBer. DHTanbNMs 00pa3zoBanHus o30Ha paBHa 141 kJ[/Mob.

3adaya 3. BBIMUCINTB TEILIOTBOPHYIO criocobHOCTh 1 M° okcuaa yriaepona (11) (o6seM n3mepeH
IpU H. y.).

Pemenne. O603nauum uepe3 Q koamuecTBO TeioThl (B kK/[k), KOTOpasi BBIACIUTCSA IIPU Cropa-
Huu okcuma yrinepoga (1) oobemom 1 M3, H3MepeHHBIM TIpH HOPMANbHBIX ycnoBHsaX. COCTaBHM Tep-
MOXHUMHUYECKOE YpPaBHEHUE PEAKIINH:

CO@)+ 1/205¢) + AH= COyr,
MOJICTAaBUM B 3TO ypaBHEHHE BMECTO (OpMyJ COEIMHEHUHN 3HAUEHUSAX WX HHTAIBIUN 0Opa3oBaHMUs,
TOJTYYHM:
-111 + 0+ AH% = - 394, OTKyJa AH® =283 kJ>k/MOJIb.
Boruncaum Q — KOJHYECTBO TEIIOTH, KOTOPAsk BHIAEAUTCS Mpu cropanuu 1 M® rasa, copepsKamiero
1000/22,4 monb okcuaa yraepoaa (11):
Q=1000/22,4 - 283 = 12635 (x/x).

Otser: TemmonpoBoxHas crnocoOHocTs okcupa yriuepona (II) paBma mpumepno 126 - 102
/M,

3aodaua 4.

Brerancnute TemoBoit 3¢ ekt peakuun oOpa3oBaHUS ra3000pa3HOro OeH3071a, €CIIM W3BECTHO,
YTO IPH MOJIHOM CTOPAaHUU OJHOTO MOJIst ero BbiaensieTcs 3305 kK TErIOTHI.

Pemenne. Mckomasl BeMUMHA - TEMIOBOH 3 dekT peakuun obpasosanus 6enzona AH %, (CsHs
r))-

Peakunu ropennst 6eH301a 0TBEYaET TEPMOXHUMHUYECKOE YPAaBHEHUE
CeHe r) + 15/205() + AH? = 6 COxr) + 3 H20

[TopcTaBUM B TEPMOXMMUYECKOE YpaBHEHHE BMECTO (POPMYII COETMHEHNI 3HAUYCHHS HX YHTAJIb-
it oOpasoBaHus:

AHC%gp. (CeHe () - 3305 = 6 (-394)+3 (-286), orxyna AH %, (CeHs () = 83 kJ[/MOTIb.

Ortser. TemnoBoii 3¢ ekt peakiun o6pazoBanus 6eH3oa paBeH 83 k/[x/Moub.

3aoaua 5.

BBIUMCINTE TEMIOTBOPHYIO CIIOCOGHOCTH Tasa (B k[ Ha M°), cocTosiiero u3 Bojopoaa (Mo-
nsipHast goist 0,6) u metana (MomnsipHast gois 0,4).

Pemenue. Mckomast BenmuunHa - KOIU4ecTBO TEIOThl Q (B k) , KOTOpast BBIAETUTCS MPH CTO-
paruu 1 M3 rasa, H3MEpPEHHOTO NPH HOPMAIBHBIX ycIoBUAX. COCTABUM TEPMOXMMHYECKUE YPABHEHHUS
peakiuii TOpeHust BOJOpOJia U MeTaHa:

Ho) + 1/202¢) + AH% = H2O (),
CHayr) + 2020yt AH% = COx¢r.y+ 2H20¢x.).

[ToncraBuM B TEPMOXMMHUYECKHE YPaBHEHUSI BMECTO (DOPMYJ COSTMHEHHI YHCIIOBBIC 3HAYCHUS

UX DHTAJBIUN 00pa30BaHMSL:

AH? = -286 xJIx/Monb,

-75 + AH% = -394 + 2 (-286), otkyna AH% = -891 xJIx/MOIb.
Takum 06pa30M, MBI HAILTH MOJISIPHBIE TEMIOTH cropanus Bogopona (AH%) u merana (AHY,).
Bripazum o6beM rasa B mutpax: 1 M®=1000 J1, a MONSApHBIH 00BEM ra3a B IUTPaX Ha MOJb:
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Vm = 22,4 n/monb. Torma npu cropanuu 1000/22,4-0,6 monb Bogopoaa Beiaenutcs 1000/22,4 -0,6-286
kJ>x sHepruu, a npu cropanun 1000/22,4-0,4 monp merana - 1000/22,4-0,4-891 kJx sneprun. Cre-
nosarensHO, Q = 1000/22,4-0,6-286 + 1000/22,4:0,4-891 = 23570 (x/1x).
Otser. TemnoTBOpHAs CIIOCOOHOCTH Ta3a paBHa mpuMepHo 236- 107 kx/m>.

3aoaua 6.

BbruncnuTh Maccy 3TaHoNa, IpU CTOPAHUU KOTOPOTO BBIACIUTCS CTOJIBKO )K€ DHEPrHH, KaK U
npu cropanuu 100 r meranona. (IIpu BRIYMCICHUAX UCTIOIB30BATh SHTAIBINHA 00pa30BaHuUs CIIUPTOB B
ra3zo000pa3HOM COCTOSTHUH.)

Pemenue. Mickomas BennunHa — Macca 3TaHoza T (B rpaMmax).
CocTaBuM TEPMOXUMUYECCKUE YPABHEHUS PEAKIIMN TOPSHHUSI CIIUPTOB:

CH3OHq) + 3/2 Oz + AH% = CO2¢) + 2 H20(x),
C2HsOH(r) + 3 Oz() + AH% = 2 CO2) + 3 H20¢x).
[ToncTaBUM B TEPMOXUMUYECKHE YPaBHEHHSI BMECTO (DOPMYJI UUCIIOBBIE 3HAUEHUS SHTAIIBIINN 00pa30-
BaHUA COCTUHECHUN:
-201 + AH% = -394 + 2 (-286), otkyna AH% = -765 kJIx/Moib,
-235 + AH% = 2 (-394) + 3 (-286), otkyna AH% = - 1411 xJ[/Monb.
TakuM 06pa3oM, Mbl HAIIUTH MOJIAPHBIE TEMIOTH cropanus MeTuaosoro (AH%) u stumoBoro cnmpron
(AHY).
CocTaBuM ypaBHEHUE, YUUTHIBAs, YTO KOJUYECTBO SHEPTUH, BbiAenuBieics npu cropanuu 100 r me-
TaHOJIa, PABHO KOJIMYECTBY IHEPTUU, BBIJCIMBIICHCS PpH cropaHuu sTaHoja Mmaccoit m (CzoHs). s
9TOT0 KOJIMYECTBO BBIACIMBIICICS IHEPIHH MPEACTaBUM Kak MPOU3BEJCHHE KOJIWYECTBA BEIIECTBA
CIIMPTa Ha MOJISIPHYIO TEIUIOTY CTOPaHHUS:
100/M(CH30H) - AH% = m (C2HsOH)/M (C2HsOH) - AH%,
win 100/32(-765) = m/46 (-1411), otkyma m =78 r.
OtBet. Macca sTtanosia paBHa 78 T.

JlaGopaTopnasi padora Ne5 (2 yaca)
Tema: OcHOBHBIE TUIIBI pacueTHBIX 3a1a4. OnpeienieHne cocTaBa cCMeceil BEIIECTB U CIUIABOB

OOBIUHO B 33jaUax JTAHHOTO THIA PACCMATPUBAIOTCS OOBEKTHI (COCAMHEHHS, CMECH, CIUIABBI),
maccoi M (00.), cocTosmne U3 KOMIOHEHTOB (aTOMOB, MOJIEKYJI, MOHOB U Ap.). JlomycTuM, 94T0 0OBEKT
COCTOMT U3 TpeX YacTei, obnamaromux Maccamu M (41), M (u2) u m (uz). Kaxknas gacth BKIIOYAET He-
KOTOPBI KOMIIOHEHT X COOTBETCTBEHHO Maccoil M1(X), mz2(X), m3(X). MaccoBsie 101 KOMIIOHEHTA B
1EJIOM O0BEKTE U €r0 YacTsIX COOTBETCTBEHHO cocTaBIAOT M (X), o1 (X), w2 (X), 3 (X).

MaccoBas 101 ® (Xi) | — ro KOMIIOHEHTa, BXOSIIETO B COCTaB 00BEKTa paBHA OTHOIICHHIO
Macchl 3TOro kKoMmoHeHta M (Xj) Kk Macce 00bekTa M (00) U BBIpAXKAETCS B JIOJIAX IUHHIIBI UM B
MPOLIEHTaX:

o (Xi) = in.)),mm(o(xi)%: %.

m(o6

Maccy KOMIIOHEHTa B 00BEKTE BBIYHCIISIOT, YMHOKUB Maccy 00bEKTa Ha MaCCOBYIO JIOJIFO KOM-
noHenTa B Hem: M (Xi) =m (06.) -o (Xi).

Macca 1ienoro o0bekTa paBHa CyMMe Macc 4acTei, 3 KOTOPBIX OH COCTOUT:

m (06.) =m (41) + m (u42) + m (u43), a Macca HEKOTOPOTO KOMIOHEHTa X B I1€JI0M 00BEKTE paBHA
CyMMe €TI0 MacC BO BCEX YaCTIX, BMECTE B3SITHIX:

m (006.) - (X) =m (41) -®1 (X) + m (42) ‘02 (X) + m (u3) -3 (X).

Haxoxpaenune coctaBa COSAMHEHHsI C HCIOJB30BAHMEM MAacCOBOW JOJHM AJIEMEHTa OBLIO pac-
CMOTPEHO B TJIaBe «BBIBOJT ICTHHHOHN (hOPMYJIBI BEIIIECTBAY.

Omnpenenenue cocTaBa CMecel 4acTo OCHOBAHO Ha 3HAHUU MPOJAYKTOB PA3NI0KEHUS COSIMHEHUH,
BXOJIIINX B MX cOocTaB. [IpuBesieM mpuMepbl HanOoJiee TUITMYHBIX PEAKIIUH pa3IoKEHUS BEIIECTB,
COCTaBIISIOLIUX CMECH.
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Tak, npu HarpeBaHuM NpU aTMOC(HEPHOM JABJICHHH BCE HUTPATHI pasiararoTcs. Xapakrep pas-
JIO>KEHHSI 3aBHCHUT OT TIOJIOKCHHSI KaTHOHA METaJula B psiay HanpspkeHui. Comu OONBIIMHCTBA IIEN0Y-
HBIX U IIEJIOYHO3EMENBHBIX METAIIOB (METaJUI PAcHojaraeTcs 0 MarHus) pasiararoTcs 10 HUTPUTOB,
BBIJICTISISI KHCIIOPOI:

2 NaNO3 =2 NaNO2 + O

2KNO3 =2 KNO2 + O

Cony METaJuIOB, HAXO/SIIUXCS B PSIy OT MarHusl JI0 MEJIM PasjiararoTcsi ¢ 00pa3oBaHHEM OKCH-
JIOB:

2 Cu(NO3)2=2CuO +4 NO2 + O,

4 Fe(NO3)2 =2 Fe203+ 8 NO2 + O,

a €CJIM OKCHJIbI HEYCTOMYMBHI (METAILIBI, CTOSIIUE [TPaBEe MEAN), TO 10 METAJIIOB:

2 AgNO3=2Ag+2NO2 + O,

Hg(NO3)2=Hg +2NO2 + O

BeineneHreM KUCIopoaa COpoBOKIACTCS pa3IoKeHHE COJIeH, MMEIOIINX B CBOEM COCTaBE XJIO-
par-, XJOpUT-, IEpPMaHTaHaT-HOH.

Conu aMMOHMSI OTJIMYAIOTCS HEBBICOKOM TEpMHUYECKOM ycroilunBocThio. Ilpupona mponaykra
TEPMHUYECKOTO PA3JIOKEHUSI B OCHOBHOM OIpEENseTcsl CBOMCTBAaMM aHMOHA. Eciam aHuoH sBisieTcs
OCTaTKOM KHCJIOThI — OKHCJIMTEIIS, TO UMEET MECTO OKUCIICHUE aMMHAYHOTO a30Ta, HAIlPUMEp:

NHsNOs = N20 + 2 H.0

(NH4)2Cr207 = N2 + Cr203 + 4 H20

4 NH4CIO4 =2 Cl2+ 2 N2O + 3 O + 8 H20 (t< 300 °C)

AMMOHHIHBIE COJIU, TPOUCXOISIINE OT KUCIIOT, HE SBIISIONIMXCS OKHCIUTEIISIMH, PAa3JIararoTcs ¢
BBIJICTICHUEM aMMHaKa:

(NH4)3PO4 = 3 NH3 + H3PO4

NH4Cl = NHz + HCI

Kap6onats (kpome Na,COs3, K2COgz), ruapokapOoHaThl 1 OCHOBHBIC KapOOHATHI NMPH Harpepa-
HHUH OTHOCHTEJBHO JIETKO Pa3jiaratoTcsi, HalpuMep:

CaCOz = CaO + CO (t =400 - 500 "C)

2 NaHCO3 = Na,CO3 + CO2 + H20 (t= 50 - 150 “C)

(BeOH)2CO3 = 2 BeO + CO2 + H20

Tepmudecku CTONKHU Cysb(aThl MIETOYHBIX U HICTOYHO3EMENTbHBIX MeTAIOB. Cynb(aThl MeHee
AKTHBHBIX METAJUIOB NIPU HarPeBaHUH Pa3araroTcs:

ZnS0O4 = Zn0O + SO3

AQg2S04=2 Ag + SO2 + O2

T'uapocyabGuThl U TUAPOCYITb(ATH MPH HATPEBAHUH TPEBPAIIAIOTCS B MUPOCYIbMHUTHI UK KE
HPOCYIb(ATHI:

2 KHSOs3 = K2S20s5 + H20

2 KHSO4 = K2S207 + H20

CynbUThI IEPEXOTHBIX METAIJIOB TOJA00HO XJIopaTaM, TajJoreHuiaM U APYTHM COSJAWHCHUSM,
COZIEpIKAIllM 3JIEMEHT B NMPOMEKYTOYHOH CTETIEHU OKUCIICHHS, IPU MPOKATMBAHUH TUCIIPOIIOPIHO-
HHUPYIOT:

4 K,SO3=3 K2SO4 + K2S 3 NaClO2 =2 NaClO3 + NaCl

4 KClO3= 3 KCIO4+ KCI (t= 400 "C)

2 HfBr; = HfBrs + HfBr, (t> 300 "C)

TaCl; =2 TaCl, + TaCls (t = 500 - 600 “C)

I'mapokcuabl (KpoMe MIenoueil OT MIETOYHBIX METAIIOB) pa3jiaratoTcsi, OTIIEIUISS BOLY, a rajo-
TeHUJIbl HEKOTOPBIX MepexoaHbix MeTamioB U PhCls — ramoren:

2 LiOH = Li20 + H20 2VCl;=2VCls + Cl;

Cu(OH)2 = CuO + H20 Tik=Ti+21,

PbCls =PbCl; + Cl;

TepMuuecku ycToiunBbl conu GpochopHOi, KpeMHUEBOH, CEPOBOOPOIHOM, YKCYCHOM KUCIIOT.
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He pasjiararoTcst BCC KUCJIOThI, KPOMC:
H2003 =202 + H20, rie D = C, Si, S.
2 HNO2 = NO + NO2 + H.O

4 HNO3z =4 NO; + Oz + 2 H,O
HCOOH = CO + H20

H2C204=CO; + CO + H2O

3aoaua 1.

[Tocne MOIHOTO TEPMHUUECKOTO PA3JIOKEHUS 3 T CMECH HUTPATOB Kalblius U Oapus noxyuunu 0,7
1 okcuja azora (IV). Berunciaure MaccoBble 10U HUTPATOB METAJNIOB B CMECH.

Pewenue:

Cnocob 1.

2 Ca(NO3)2,=2Ca0O + 4NO2 + O3

2 Ba(NO3)2 =2BaO + 4 NO2 + O

Hckomyto BeIMYMHY — MAacCy HUTpaTa KaJlbLiUsg B CMECH — 0003HAUUM Yepe3 X:

m [Ca(NOz)2] = x (1),

m [Ba(NOs)2] = (3 —x) (7).

Maccoas gouns snementa (N) B coequrennn Ca(NO3)2 paBHa OTHOILICHHIO MAaCChl JAHHOTO 3Jie-
MEHTa K Macce coelMHeHus. 3Has, 9uTo M = N-M, nomyuum:

= . M(N) |
® (N) = n (N) NG M [(Ca(NO3)].

Maccy a3oTa B HUTpare Kayblys BbluucisieM, yMHOKUB Maccy Ca(NOs)z Ha MaccoByr J0JIO

aszora B HeM: M [Ca(NOs)2] -n (N) __MMN)__ Ananormuso BBIPAYKaEM MacCy a30Ta B HUTpare Oa-
M[Ca(NO,),]

pus u okcuze azora (IV).

CoctaBuM ypaBHEHHE, YUUTHIBAs, YTO Macca a30Ta B UCXOAHON CMECH HUTPATOB KaJbIHs M Oa-
pHs paBHa Macce a30Ta B BblAeIUBIIeMcs okcue azora (IV):

Ca(NOg)2] -n(N) - — MM 4 m[Ba(NOg)2]-n (N) - — MM =m (NOy) - M)
MLCatOa) - n (1) M[Ca(NO,),] *m [Ba(NOs)] - n (1) M[Ba(NO,),] m (NO:) M(NO,)
m(NOy) = Y(NO) = O7 g 1437 (),

V. -M(NO,) 22,4

IToacraBisiss 4nCIOBEIE BBIPAKCHUS, TIOJTYIUM:

x'2~£ +(3—x)-2~£ + 1,437 -E,OTCIOL[a x=182.
164 261 46

Otset: m [Ca(NO3)2] = 1,82 (1); m [Ba(NOs)2] = 1,2 (r);
®% [Ca(NO3z)2] = 60,66%; ®% [Ba(NO3).] = 39,34%.

Cnocob 2.
XTYI
2 Ca(NO3)2=2 CaO + 4 NO2 + O2 1)
2 MOJIb 4 Monb

328 89,6 11
2 Ba(NO3), =2BaO + 4 NO2 + O 2
2 MOJb 4 MoIb

522r 89,6 1

O603HaunM Maccy HUTpaTa KajJblus B cMecH - X (T), a 00beM KHUCIOPO/ia, BBIIEIUBIIETOCs MpU
€ro paszioxeHuu y (J1), Toraa Macca HuTpata 6apus (3 —x) I, a 00beM KUCI0poia 00pa3oBaBIIErocs Mo
(2) coctasmsier (0,7 —y) 7.

O6mwem okcuaa azorta (1V), o6pazoBaBiierocs Mpu pas3yioKeHUH HUTpaTa KaJbIUs paBeH:
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X
=896 -— (1
y 228 (1)

U3 ypaBHeHHs (2) 89,6 - (3—x) =522 - (0,7 —y).
CocTaBuM cucTEMY YpaBHEHUI:

X
=896
Y 328
89,6 - (3—x) =522 - (0,7 —)
x=1,82;

m [Ca(NO3)2] = 1,82 (r); m [Ba(NO3)z]= 1,18 (r).
®% [Ca(NO3)2]= 60,66%); ©% [Ba(NOs)2]= 39,34%.

Cnocob6 3.
n (NO2)= %7 =0,031 mos.
22,4

[Tycte N (NO2), BBIICIUBIIErOCS MPU Pa3IOKECHUHA HUTPATa KAJIbIHs PaBHO X MOJb, TOrJA N
(NO.), BeiACTHBIIIErOCS TIPU pa3ioxeHun HuTpara 6apus paBao (0,031 — x) MoJIb.

m [Ca(NO3)2] = n [Ca(NO3)z] - M [Ca(NO3)2] = % n (NOy). M [Ca(NOz)2] = ¥ x- 164 = 82 -x (r)

m [Ba(NO3):] = %n (NO2)- M [Ba(NO3).] = w 261 (r). 3Has, 4TO Macca CMECH HUTPATOB

METaJJIOB COCTaBIIAET 3 I, pCIUM YPaBHCHUC!:

82 x + W-zm =3 x=0022:

m [Ca(NOs)z] = 1,82 (r);
m [Ba(NO3),] = 1,18 (r);
0% [Ca(NO3)2] = % = 0,6066 = 60,66%;

©% [Ba(NOs),] = % = 0,3934 = 39,34%.

3aoaua 2.
[Tpu HarpeBanuu 54,2 T cMecH HUTPATOB HATPUS M KaIUs BBIAENUIOCH 6,72 11 ra3a. PaccunTaiite

Maccy Ka)XJI0oT0 HUTpATa B UCXOAHOM CMECH.

Pewenue:

Cnocob 1.
HuTpathl menoyHpix METaIOB pasiaratloTcs Mpu HarpeBaHuH ¢ 00pa3oBaHHEM COOTBETCTBYIO-

IIMX HUTPUTOB U KUCTIOPOa. 3aluIlieM YpaBHEHUS PEAKIUN:

XT y

2 NaNO3 =2 NaNO, + Oy 1)
2 MOJb 1 moab
170 T 224 1

2KNO3=2KNO; + Oz (2)
2 MOJb 1 MoJp
202 r 22,4 1

O06o3HaYNM MacCCy HUTpaTa HATPUA B CMCCHU - X (F), a 00beM KHCJI0pOJa, BBIACIUBIICTOCA TIPpH

€ro pasjokeHud y (J1), TOT/Ia Macca HUTpaTa Kajaus
(54,2 — x) r, a 00beM KHuCIIOpOa, 0Opa3zoBasierocs mo (2) cocrasiset (6,72 — y) 1.

U3 ypaBuenus (1) Beipazum y:
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- 224
Y~ 170
U3 ypaBuenus (2): 22,4 - (54,2 —x) =202 - (6,72 —y).
Pemmm cucremy ypaBHEHUI:

22,4 - (54,2 —x) =202 - (6,72 )

u HaiigeM, uro x = 34; m (NaNO3) = 34,
ciegoBatensHo M (KNO3) = 54,2 — 34 = 20,2 ().
Oteet: m (NaNOz3) = 34 r, m (KNO3) =20,2 r.

Cnocob 2.
2 NaNO3 =2 NaNO, + Oy 1)
2 KNO3=2KNO2 + O (2

3anavy 1enecoodpazHo peliaTh yepe3 KOJIMUECTBO BEIIeCTBa KUCIOPO/a, BBIICTUBIIET0ocs B pe-
3yJIbTaTE PEAKIUM:

N (O2) = 6,721
22,41 monw

[Tycts n (O2), obpazoBaBmierocs B (1) paBHo x monb, Torna N (O2), obpazoBasuierocs Bo (2)
paBHo (0,3 — x) MoJIb.
Macca HUTpaTa HaTpHsl B CMECH COCTaBIISIET:

m (NaNOs) = n - M (NaNOs).

M (NaNO3) = x- 85 (1);
coorBerctBeHHO M (KNO3) =2 - (0,3 —x) - 101 (7).

3Has, uTo Macca cmecu 54,2 T, COCTaBUM ypaBHEHUE:

85-2x+2-(0,3—x)-101="54,2

x=0,2;

m (NaNO3) =2 - 0,2 - 85 =34 (r);

m (KNOs3) =2-(0,3-0,2) - 101 = 20,2 (r) um

m (KNO3) = 54,2 — 34 =20,2 (1).
Oteet: m (NaNOgz) = 34 (r); m (KNOz3) = 20,2 ().

Cnoco6 3.

3amady MOXKHO peliaTth elie Mmpole, ecid He BBOJUTH NEpeMeHHyIo y. B aTom cirydae, ncnoinb-
3ys JaHHBIN coco0, 3a7ja4a CBOAUTCS K COCTABICHUIO U PELICHHUIO JIMHEHHOTO YPaBHEHHUS.

[Tycth Macca HUTpaTa HaTpUsl B CMECH paBHa x (T), Macca HUTpara kanus (54,2 — x) r. [Ipu aTom
B peakiui (1) Beraenuics kucnopoa oobemom Vi (11),
a B peakuuu (2) - V2 (7).

X Vv, . Vi = 22,4X

= 0,3 MOJIb.

X oMoy, = =0,132 -x

170 224 170

S42-x _ V, .y, 2 224542-X) _ g1 0111
202 22.4 202

3Hast, 94TO O0IIHI 00beM raza cocTaBiseT 6,72 1, COCTAaBUM yYpaBHEHHE:
0,132 -x+6,01-0,111 -x =6,72
x=34(r)

m (NaNO3) = 34 (r); m (KNO3) = 20,2 (1).

3adaua 3.

13,45 r cmecu cepHOH M consiHOM KucioT HelTpamuzoBanu 250 mu 1,2M pactBopa NaOH.
CKkoJpKO ObUIO B CMECH COJITHOM M CEpHON KHUCIOT?
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Pewenue:

Cnocob 1.

OrnpenernsieM Maccy THAPOKCHAA HATPUS B paCTBOPE:
CM:% ;m=C,-MV;m (NaOH)=1,2-40- 0,25 =12 (1).

CocraBuM ypaBHEHHE PEAKIMU HEUTpaIn3allnH:

2 NaOH + H2SO4 = NaxSO04 + 2 H,0

NaOH + HCI = NaCl + H.0

O0603naunm Maccy H2SO4 -x (1), a maccy HCI - y (r). Beipasum maccy NaOH uepe3 macchl mpo-
pearnpoBaBIlKX C HUM KHCIIOT U COCTAaBUM ypaBHEHHE C [BYMsI HEH3BECTHBIMHU:

x+y=1345
80 -x/98 = 40 -y/36,5 =12
x=9,81; m (H2S04) =9,81 1;
y=3,64; m (HCI) = 3,64 r.

Oteer: m (H2SO4) =9,81 r, m (HCI) = 3,64 1.

Cnocob6 2.

n (NaOH) = CV; n (NaOH) = 0,3 momnb. ITycts komuuectBo BemectBa NaOH, mpopearupo-
Bagiiero ¢ HaSO4 paBHO x MoItb, a kKonuuecTBo BemectBa NaOH, npopearuposasiero ¢ HCI (0,3 — x)
Mok, [lo ypaBuenuto peakiuu N (H2SO4) = %2 n (NaOH) = %42 -x Moib; Macca CepHOi KHCIOTBI: M
(H2SO4) = ("2 -x-98) r= (49 x) 1}

n (HCI) =n (NaOH) = (0,3 — x) mosas; m (HCI) = (0,3 —x) - 36,5 = 13,45 ().

3Has, 4TO Macca CMECH KUCIOT cocTaisier 13,45 r, peiuM ypaBHEHUE:

49 x +(0,3—x) - 36,5=13,45

x=0,2; m (H2S04) =9,81 r, m (HCI) = 3,64 r.

Oteer: m (H2SO4) =9,81 r, m (HCI) =3,64 r.

Pa3zoenenue cmeceii opeanuueckux coeouneHuti Ha OCHOBe PA3NUYULL 8 XUMUYECKUX U PUBULECKUX
CBOUCMBAX 6ELUeCNE

Jnis pazneneHust cMecei OpraHu4ecKUX COEJUHEHUH MOXKHO BOCIIOJIB30BaThCS Pa3iUYMsIMU B
(GU3MIEeCKUX CBOMCTBAX BEIIECTB (TEMIepaTypax KHUIIEHHS WU TUIABJICHUS, pACTBOPHMOCTH U T. 11.). B
9TOM Cllyyae UCHOJb3YIOTCA Pa3IUYHbIe BUIbI MIEPErOHKH, BO3TOHKA, MEPEKPUCTAIIIN3ALUS, IKCTPAK-
s, XxpoMarorpadusi.

Ecnu ke BemiectBa 0071a1al0T CXOAHBIMH (PM3UUECKUMHU CBOWCTBaMM, pa3feiieHHe UX C TOMO-
IIBIO BBIMIETIEPEUNCIIEHHBIX METOJI0B OKa3bIBAETCsl HEBO3MOXHBIM. B 3TOoM cirydae oOpamarorcst K
XMMHUYECKHM MeTojaM. BelmiecTBa mpeBpaiaroT B UX MPOU3BOHBIC, KOTOPBIE 3aT€M OTAENSIOT, HC-
NoJB3ys U3NUYECKHe METOIbl. Ba)KHO, YTOOBI MPOU3BOIHBIC JIETKO MPEBPAIIATNCh B UCXOIHBIE CO-
€/IMHEHMS.

3aoaua 4.

[Ipennoxure MeTO pa3eaeHUs] CMECH Ta30B, COCTOSIIIEN U3 3TaHa, ITUJIEHA U alleTHIICHA.

Pewenue:

Jlannble BemiecTBa OJMM3KH MO MOJIEKYJISIPHBIM Maccam, MO3TOMY paslieiduTh UX (PU3HUECKUMU
MeToaMu OyAeT JOBOIBHO TPYAHO.

C npyroit CTOpOHBI, OHU PE3KO PA3TUYAIOTCS IO XUMUYECKUM CBOMCTBAM.

Tak, aneTuieH, Kak U JIt000i aJKWH ¢ KOHIIEBOW TPOHHOW CBSA3BIO, B3aUMOJICHCTBYET C COJISIMH
TSOKETTBIX METALIOB C 00pa30oBaHWEM HEPACTBOPHUMBIX alleTUIECHUI0B. Hampumep, ecnu mpomycTHTh
CMECh Ta30B 4Yepe3 pacTBOp TUAPOKcHIA JuaMMHUHCcepedpa (+1), MpONCXOAUT MOTIIONICHNE alleTUIIeHA
U BBINAJAET CePBI 0CATOK AUALETUICHH 1A cepedpa, KOTOPBIH MOXKHO OTAETUTH (PUILTPOBAHUEM:
HC=CH + 2 [Ag(NH3)2]OH — AgC=CAg| +4 NHz+ 2 H>0
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[Ipu nericTBUU HA 0CAIOK COJIIHOM KHUCIIOTOM BBIAENSETCA UCXOHBIN alleTUIIEH:

AgC=CAg + 2 HCI — HC=CH + 2 AgClI

OcraBmiasicst CMeCh COJICPKUT WHEPTHBIN 3TaH M OYEHb PEaKIIMOHHOCIIOCOOHBIN THieH. [l ee
pa3ielIeHUsI MOYKHO BOCIIOJIb30BaThCsl CBOMCTBOM AJIKEHOB PACTBOPATHCS B KOHIIEHTPUPOBAHHOM cep-
HOM KHCIIOTE C 00pa30BaHUEM aJTKUIICEPHOU KHCIOTHI:

H,C=CH; + H,S0O4 — CH3z — CH2 — OSO3H

DTaH cBOOOHO MPOXOAUT YE€pPE3 PAaCTBOP CEPHOM KUCIIOTHI, & aJIKHIICEpHAsl KUCIOTa IIPU Harpe-
BAHUU JIETKO Pa3laraeTcs C BbIICICHUEM ATEHA:

CHs — CHz — OSO3H — H>2C=CH> + H2S04

3aoaua 5.

[Tpennoxute cmocod pa3aeneHus: CMECH, COCTOSIICH U3 ATUIIOBOTO CIIUPTA, OYTUIIOBOTO CITUPTA,
YKCYCHOM KHUCIIOTBI U TPOITHMOHOBOTO aJIbJAECTH/A.

Pewenue:

AHanu3 CBOMCTB BEUIECTB, YKA3aHHBIX B 33JaHUU, TIOKA3bIBAET, YTO OYTHJIOBBIA CHUPT MPAKTU-
YECKHU HEPACTBOPUM B BOJE, B OTJIMUKE OT OCTAIbHBIX coeuHeHui. Kpome Toro, isist BeIIEICHUS Kap-
OOHUJILHBIX COEAMHEHUN U3 PAcTBOPA UCIIOJIB3YETCS UX PEaKIusl C TUAPOCYIb(UTOM HATPHUSL.

Wrak, npu 06pabOTKEe CMECU HACHIIIICHHBIM BOJHBIM PAaCTBOPOM THAPOCYIh(UTA HATPUS OYTH-
JIOBBIM COUPT OKAXKETCS B BUJE OTIEIBHOIO CJOS HaJ BOAHOM (ha3oi. DTUIIOBBIM CIHMPT U yKCYCHas
KHCJIOTa PACTBOPSATCS, & MPOIMMOHOBBIN aJBJICTHI BCTYIIUT B PEAKIUIO C TUAPOCYIb(OUTOM HATPHUS C
o0Opa3oBaHneM OUCYIH(OUTHOTO COEAMHEHNUS, HEPACTBOPUMOTO B BOJIE:

CH3—CH>—C(O)H + NaHSO3 — CH3—CH>—CH(OH)SOsNa|

Ocanok oT(hUIBTPOBBIBAIOT, IPOMBIBAIOT Ha (GUIBTPE XOJIOTHOM BOJOM M pa3iararoT pacTBOPOM
TUAPOKCHUIA HATPUS:

CH3s—CH>—CH(OH)SO3Na| + NaOH—CH3z—CH>—C(O)H + Na>S03
IIponrOHOBBIN AJIbAETH/T BBIIEISAIOT U3 BOAHOTO PACTBOPA MEPETOHKOM.

JlaGopaTopnasi padora Ne6 (2 yaca)
Tema: PacTBopsl. 3a1aun Ha onpeaesieHue (OpMyJabl KPHUCTALIOTHAPATA

Kpucmannuszayus uz pacmeopos coneii, 06pazyiowux Kpucmanio2uopamal.
PaccmoTpuM B kauecTBe npuMepa ClIeIyoNyo 3a1ady:

3aoaua I.onpenenute xomudectBo Kpucramoruapara NaSOs-10H20, xoTopslii BBIKpUCTAII-
au3oBajcs nmpu oxnaxaeHuu 513,2 r Haceimennoro npu 80°C pactBopa cyibdara Hatpus qo 10° C.
PactBopumMocTs 6e3BoaHOTrO cynbdata Hatpus npu 80°C paBHa 28,3 1, a ipu 10°C — 9,0r B 100 r Bo-
JTBL.

Pemenne. Omnpenennm MaccoBbie A0MH Cyib(daTa HATPUS B HACBIIICHHBIX BOJIHBIX PAaCTBOPAxX
npul0°C u 80°C:

® (10°C)=9,0r/109,0 r = 8,26%,
o (80°C)=28,3r1/128,3 r=22,06%.
B 513,2 r naceIenHoro pactsopa cyibdara Harpus npu 80°C 6yaer m (NaxSOs) = 513,2 r- 0,2206 =
113,2 r. Ilpu oxnaxaenuu 3toro pactsopa 10 10°C u3 Hero BeimaneT x T NaxSO4-10H20. YuutsiBas,
YTO MaccoBas J0JIsI COJIM B KPUCTAIUIOTH/IPATE paBHA
a = M(BemectBa) / M(kpucramioruapara) = 142,0 r / 322,0 r = 0,441,
STOT MPOIIECC MOKHO BBIPA3HUTh CIEAYIONIMM COOTHOIIEHUEM:
o (10°C)= (113,2r-a - x)/(513,2 - x) =0,0826.

Pemenne sroro ypaBuenus naer x = 197,6 r.

Otger: mpu oxnaxaenuu Boimajaet 197,6 r NazSO4-10H20.
PaccmoTpuM emme oauH THIT 3a/1a9 HA KPUCTAJUIA3AMUIO KPHCTAIIOTHIPATOB:

3aoaua 2. Xnopun xeneza(lll) oopasyer Tpu kpucramoruapara: FeClz-3,5H20, FeClz-2,5H.0
u FeClz-2H20. 128,1 r cmecu FeClsz-3,5H20 u FeClz-2,5H20, comepxkarmeit 0,6 Mosib O€3BOIHOM CONH,
Harpenu 70 80°C. [Ipu 3TOM KpUCTaUIOTHAPATHI paciijIaBUINCh U 00pa30BajIl TOMOTEHHBIN PacTBOP.
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[locne ucnapenus us pactBopa 5,4 T BOABI, CUCTEMY OXJAaJWIU 10 KOMHaTHOW Temmeparypsl. Ilpu
3TOM 00pa3oBajiaCh PaBHOBECHAS CMECh KPUCTALUIOrHAPaToB. ONpeaenuTe KaueCTBEHHBIM M KOJINYe-
CTBEHHBLIH COCTAB CHCTEMbI IOCJIC OXJIAKICHHS.
Perrenne.O603uaunm uncino mojeit FeClz-3,5H20 B ucxomHoi cMecu 4epes X, a 4uciio MOJICH
FeCl3-2,5H20 — uepe3 y. Toraa mojsyyaem CUCTEMY YPaBHCHHIA:
225,5x +207,5y=128,1,
x+y=0,6.
Pemras cucremy, nonydaem: x = 0,2, y =0,4.
Macca 6e3Boanoit conu B cucteme cocrasisger M(FeClz) =0,6 - 162,5=97,5.
[Tocne ucnapenust 4acTu BOJbI B CUCTEME OCTAETCA Macca, paBHas
M(H20) =128,1-97,5-5,4 =252 niu
v(H20) =25,2 /18 = 1,4 monb.
[Tpu 3ToM Ha 1 Mok cosu npuxoautesn = 1,4 /0,6 = 2,333 moas H20.
CrnenoBarenbHO, TOCIIe UcnapeHust 5,4 r© Bojabl M oxjaxaeHus cucrtema coctouT u3 FeCls-2,5H20 u
FeCl3-2H20 (2,5 > 2,333 > 2).
O6o3naunM yucio moseir FeClz2,5H,O B cucteme mocie OXJIaXACHUS Yepe3 Z, a YHUCIO MOJICH
FeCl3-2H20 — uepes u. Toraa mojyyaem CUCTEMY YpaBHEHHIA:
25z+2u=14,
z+u=0,6.

Pemas cucremy, momyqaem: z = 0,4, u = 0,2.

OtBetr:Koneunas macca cMecu kpuctautoruapaToB pasHa 128,1-2H20 nocrasnser 0,2 - 198,5 =
39,7 .

3aoaua 3.

B xpucramnoruapare cynabsgara mapranua (I1) maccosast nons mapranua pasna 0,268. Onpene-
JIUTH KOJIMYECTBO BEIIECTBA BOBI, MpUxoasieecs Ha 1 Mosb kpucramuioruapara. Hanucars hopmyiny
COJTH.

Pemenue. PaccmarpuBaeMbiM 00BEKTOM SBISIETCS | MOJIb KpHCTAJIOTHApaTa Cyibdara map-
ranna (11). Ero ¢opmyny ycnosno 3amumem MnSOgs- n H20, rae n- nckoMasi BeTu4rHa.
CocraBuM ypaBHEHHE, YUYUTBIBAs, YTO MAacCOBas JOJI MapraHila B KPUCTAILUIOTHIpATE paBHA OTHOIIE-
HUIO MOJISIPHBIX MAcC MapraHila U JAaHHOT'O KPUCTaJUIOTHApPATa:

® (Mn)=M (Mn) /M (MnSQ4-n H20)
[MoncraBmnsisi B ypaBHEHHE BMECTO CHMBOJIOB UX YMCIIOBBIE 3HAUCHHSI, TTOTYIHM:
0,268 =55/ (151 + 18n)
Pemras ypaBHenue, Halizem N = 3.
Otger. 1 Monb KpucTayuioruapata cyiasparta Mapranua (1) conep>xut 3 Moib BOABI.
dopmyia comr — MnSO4-3 H20

3adaua 4.

Kpucramnoruapar cynsdpara marausg MgSOs-7 H20 maccoii 250 r ocTaBuiIM Ha BO3AyXe B OT-
KpbITOW Oanke. Uepe3 HEKOTOPOE BpeMsl B pe3yJIbTaTe YaCTHYHON MOTEPH KPUCTAJUTM3AMOHHON BOIBI
Macca BellecTBa yMeHbIniaack u craiga paBHa 200 r. Ckonbko Mojieil BOAbl IpUXOAUTCA Ha 1 MoJjb
CyJib(ara MarHusi, OCTaBIIETOCS MOCJE BEIBETPUBAHHS?

Pemenue. ®opmMyity KpucTamioruapara cyib(ara Maraus Mocie BbIBETPUBAHUS BOJABI YCIOBHO
sammrmeM MQSOs-n H20. Mckomasi BeMdnMHA 7 — 9UCIIO MOJICH BOABI B | MOJb KpUCTAILIOTHApATA,
o0pa3oBaBIIerocsi Mocie BhIBETpUBaHUA. MaccoBast 1S Cyib(ara MarHusi B UCXOJHOM KPHCTaJIO-
THIPAaTe COCTABIISIET:
® (MgSO4) =M (MgSOg4) / M (MgSO4-7 H20) = 120 / (120 + 7-18),

a B pe3yJIbTaTe MOTepU BOJBI:

® (MgSO4) =M (MgSOg4) / M (MgSO4- n H20) =120/ (120 + 18n),

CocTaBuM ypaBHEHHE, YUUTBIBAsI, YTO MPU BHIBETPUBAHUN KPHCTAINIM3AIMOHHON BO/IBI Macca Ccynbda-
Ta MarHys B COJIM HE M3MECHUJIACK.
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3uas, uro m (MgSOs) =m (comn) - ® (MgSOs), 3anuiem ypaBHEHHE:
m (MgSOQOs-7 H20) - o1 (MgSOa4) = m (MgSO4-nH20) - @2 (MgSOa),
wim 250 - 120 /(120 +7-18) =200 - 120/ (120 + 18 n), otkyna n = 4,3

OtBert: 1 MOJIb KpUCTAJITIOTHAPATAa COACPKUT B cpeiHEM 4,3 MOJIb BOJIBI.

3adaua 5.

MaccoBasi 107151 BOJBI B CMECH KPHUCTAIOTUPATOB, COCTOSIICH 3 MeaHoro Kyrmopoca CuSOs4-5
H20 wu xene3noro kynopoca FeSO4-5 H20, coctaBnser 40%. BoruucnuTh MaccoByio A0 MEAHOTO
KyIopoca B CMECH.

Pemenue. Mickomast BesimunHa - MaccoBast 107151 MeIHOTo Kymopoca B cmecu o (CuSO4-5 H20).
PaccmaTprBaeMbIiM 00BEKTOM SIBJISIETCS CMECh, KOTOPAasi COCTOUT U3 JABYX YacTel - MEIHOIO M XKeJie3-
HOro Kymopoca. B cMecu maccoit M coaeputcs MeaHbl Kymopoc Maccoi m - o (CuSO4-5 H20), a
octanmbHoe, T. €. M - M - ® (CuSO4-5 H20), cocTaBusier Maccy »xene3Horo Kynopoca. Maccy BOJIbI B
KaXKIO0U U3 COoJIel OMpee UM, YMHOXKHUB MacCy Ka)KJJ0ro KpUCTaNIOTUpaTa Ha MAaCCOBYIO JTOJIFO BOIbI
B HEM.

CocTaBuM ypaBHEHUE, YUUTHIB