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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 pelIeHus YCIOKHEHHBIX 3a1a4 o xumun» / Eroposa U.B., UBanenko T.K., Tpodgumioa

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
W3y4eHne JOMOTHUTEIBHON JIUTEPATYPhI
Pemmenne pacueTHbIX 3a7a4

[ToaroroBka k codbece10BaHHIO
[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 0OCHOBHO 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 cobeceJ0OBaHUIO
[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

5 IIPAKTUKYM O JUCHUIIVIMHE

IInan n1aGopaTopHBIX 3aHATHH

JlaGopaTopuas padora Nel (2 yaca)




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

[Ipsmoii anredOpanueckuii CriocoOmpearnonaraeT BhIpa)KeHHEe MCKOMOW BEIMYHHBI 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 YPAaBHEHUSIMHA U HEPAaBEHCTBAMH.

AnreOpanyeckue ypaBHEHHs COCTABJISIOT Ha OCHOBE YpaBHEHUH pPEeaKIuii, KOTOPBIE JAIOT Mpei-
CTaBJICHUS O CTEXHOMETPHUYECKHUX OTHOIICHHUSAX B3aWMOJCHCTBYIOIIUX M OOPa3yIOIIUXCS B PEaKIUU
BelecTB. Yaie Bcero anreOpanyeckoe ypaBHEHUE COCTABIISIOT, YUUTHIBAs COOTHOLIEHUE KOJIUYECTB
BEIIECTB COCAMHEHHUH, YIaCTBYIOIIUX B PEAKIMH, U UCIOJB3Ys 3aBUCUMOCTh N = M/M. Uuoraa aire6-
panuecKoe ypaBHEHHUE 3alIMCHIBAIOT B BUJIE PABEHCTBA MACC ONPEICIICHHOIO XMMHYECKOIO 3JIEMEHTA B
COCMHEHMSX, BCTYIIUBIIMX B PEAKI[MIO, U B KOHEUYHBIX MPOAyKTaX. [ 0JHO3HAYHOTO pelieHus 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 BEJIIMUMHAX, IPEACTABICHHBIX B yCIOBUM 3a7auu. Ha ux ocHoBe cocras-
JIIFOT HEPABEHCTBA, PEUICHUE KOTOPBIX MO3BOJISIET OMPEASTUTh TPAHUIBI BO3MOKHBIX 3HAUEHUN HCKO-
MOHM BeJMYMHBL. HepaBeHCTBA yalle BCEro OMPEAESIOT I'PAaHULbI BOSMOXKHBIX CTEIEHEN OKUCIICHHUS
3JIEMEHTOB, 3apsiJIOB MOHOB, MOJISIPHBIX MacC coeAMHEHUM u ap. Tak, HampuMep, YUCIO OMpPEeaeIsto-
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
KHCJIOTBI, YACIIO aTOMOB BOJIOPOJla B MOJICKYJIE CIIMPTA HE MOXKET ObITh MEHBIIIE YETHIPEX U HE Tpe-
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 PELICHUS 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 MPEACTABIEHBI LEJIBIMHA IOJ0KUTEIBHBIMUA 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 aare0pandecKuM 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.

Bbruncnute 3HTaNBIUI0 00pa30BaHMs 030HA M3 MOJIEKYJIIPHOTO KHCIIOPOJa, UCTIOIb3Ys TePMO-
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. Mickomas BeTMYMHA — SHTABIHA ob6pasoBanus o3oHa AH s, (O3) (B K/l Ha Mois). [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 TerioThl (B kK/[k), KoTOpas BBIACIUTCSA IPU 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 (DOpMyJ COEIMHEHUHN 3HAUEHUSAX WX HHTAIBIUN 0O0pa3oBaHMUs,
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 crnoco6HocTs okcupa yriuepona (II) paBra 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

[TopcraBUM B TEPMOXMMUYECKOE YpaBHEHHUE BMECTO (POPMYII COETMHEHNI 3HAYCHUS UX YHTAIb-
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 pa3joxeHuu y (J1), Toraa Macca HuTpaTa 6apus (3 —x) I, a 00beM KUCIIOpoJ1a 00pa30BaBILErocs 1Mo
(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)2] = 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. 3anuIlieM YpaBHEHUS PEAKIIN:

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, eciid He BBOAUTH NMEepeMEHHYI0 y. B aTom cirydae, ncnoib-
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 (1),
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 cocTaBisieT 6,72 1, COCTaBUM ypaBHEHUE:
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 CONsHOM KuciaoT HeWTpamuzoBanu 250 mun 1,2M pactBopa NaOH.
CkoJnpKO ObUIO B CMECH COJITHOM M CEpHOM KHCIOT?
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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 PEAKIINU HEHTPATU3AIIHH:

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) = (Y2 -x-98) r= (49 x) 1}

n (HCI) =n (NaOH) = (0,3 — x) moss; m (HCI) = (0,3 —x) - 36,5 = 13,45 (7).

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.

Paszoenenue cmeceti opeanudecKux coeOuHeHUll Ha OCHOBE pa3ﬂuttm7 68 XUMUYECKUX U dms’u%cxux
ceolicmeax seujecme

Jnis pazneneHust cMecei OpraHu4ecKUX COEJUHEHUH MOXKHO BOCIIOJIB30BaThCS Pa3iUYMsIMU B
(GU3NIEeCKUX CBOMCTBAX BEIIECTB (TeMIepaTypax KUATICHHs M TUIABJICHUS, pACTBOPUMOCTHU U T. 1.). B
3TOM Clly4yae HUCHOJb3YIOTCA Pa3JIMUHbIe BUIbI MIEPETOHKH, BO3TOHKA, MEPEKPUCTAIUIN3ALUS, IKCTPAK-
s, XxpoMarorpadusi.

Ecnu ke BemiectBa 0071a1al0T CXOAHBIMH (PM3UUECKUMHU CBOWCTBaMM, pa3feiieHHe UX C TOMO-
IIBIO BBIMIETIEPEUNCIIEHHBIX METOJIOB OKa3bIBAETCsl HEBO3MOXHBIM. B 3TOM ciydae obOparmmarorcs 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.

[Tpennoxure MeTo pa3eIeHUs] CMECH ra30B, COCTOSIIEH U3 3TaHa, STUJICHA U alleTUJIEHA.

Pewenue:

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

C npyroit CTOpOHBI, OHU PE3KO PA3TUYAIOTCS IO XUMUYECKUM CBOWCTBAM.

Tak, aneTuieH, Kak 1 JIto00il aJKWH ¢ KOHIIEBOM TPOWHOMN CBSI3bI0, B3AUMOJCHUCTBYET C COJSIMU
TSOKETTBIX METALIOB C 00pa30oBaHWEM HEPACTBOPHUMBIX alleTUIECHUI0B. Hampumep, ecnu mpomycTHTh
CMECh Ta30B Yepe3 pacTBOp TUAPOKcHUIA AuaMMuHcepedpa (+1), MporcXoIuT MOTIONMEHUE alleTHIIeHA
U BBINAJAET CEPBIA 0CAOK AMALCTUICHH 1A cepedpa, KOTOPBIA MOKHO OTACTUThH (DHUIBTPOBAHHEM:
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 PEaKIMOHHOCIIOCOOHBIN aTHieH. s 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 YEepEe3 PAaCTBOP CEPHOM KUCIIOTHI, a AJIKUJICEpHAs KUCIIOTa IIPU Harpe-
BAHUU JIETKO Pa3laraeTcs C BbIICICHUEM ATEHA:

CHs — CHz — OSO3H — H>2C=CH> + H2S04

3aoaua 5.

[Tpemnoxute cmocod pa3aeneHus: CMECH, COCTOSIICH U3 3TUIIOBOTO CIIUPTa, Oy TUIIOBOTO CIIHPTA,
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 PAacTBOPA UCIIOJIb3YETCS UX PEaKIUsl C TUAPOCYIb(GUTOM HATPUSI.

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 PACTBOPSITCS, a MPOMHUOHOBBIN albJETHl BCTYUT B PEAKIUIO C THAPOCYIb()UTOM HATPHS C
o0Opa3oBaHneM OUCYIH(OUTHOTO COEAMHEHNUS, HEPACTBOPUMOTO B BOJIE:

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

Ocanok oThUIBTPOBBIBAIOT, MPOMBIBAIOT Ha (PUIBTPE XOJIOJHON BOJOM M paziaraloT 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, YUUTHIBAs, YTO Macca BOJbI B CMECH MACCOIl m paBHA CyMME Macc BOJIbI B Kax-
JIOH U3 COJIEH:
m - ® (H20) = m (CuSO4'5 H20) - w1 (H20) + m (FeSO4'5 H20) - w2 (H20)
WIH
m - ® (H20) =m (CuSO4-5 H20) - SM (H20) / M (CuSO4-5 H20) +m (FeSO4-5 H20) - 7M (H20) / M
(FeSO4-5 H20)
[ToxcTaBiss yucIoOBbIe 3HaYCHUS M 0003Ha4ast uckoMyto BeanuuHy @ (CuSOs-5 H20) uepes x, moiy-
YHUM:
04m=mx-5-18/250+ (M -mx) - 7- 18 /278
Pemas ypaBuenue, Haiinem X = 0,56
Otser. Coneprxanure MenHoro Kynopoca cocrasisier 0,56, wim 56%, ot Macchl cCMecH.
m(cmecn) = mo (CuSO4-5 H20) =x o (H20) = 0,4
m (CuSO4 - 5 H20)=m - X
o1 (H20) = 5M (H20) / M (CuSO4-5 H20)
m (FeSO4- 5 H,0)=m-m - X
o2 (H20) = 7M (H20) / M (FeSO4-5 H20)

JlabopaTopnasi pabora Ne7 (2 yaca)
Tema: PacTBopsbl. /leiicTBUs ¢ pacTBOpamMu: pa3daBiieHue, yapuBaHue, KOHIEHTPUPOBa-
HHe, CJIMBaHUE IBYX PACTBOPOB
Crioco0ObI BEIpaXXEHHS COJIEPKaHMs BEIIECTB B PACTBOPAaX U CMECAX
|. Cmanoapmmuosie cnocobul gvipadicenus cO0epAucaHus deuecmas 8 pacmeopax U CMecsx:
1. B monsix OT €IUHUIBI WUIK B TPOLIEHTAX:
a) MaccoBasi J10Jis
® (HCI) =5% (0,05) (5 r xkuciots! u 95 r BOJIBI);
0) oObeMHast A0S
¢ (HCI) =5% (0,05) (5 My KuCJIOTHI 1 95 MIT BOJIBI);
B) MOJISIpHAS OIS
x (HCI) = 5% (0,05) (5 Mostb KHCTIOTHI ¥ 95 MOJIb BOJIBI).
2. Yepes unciio MOJIE pacCTBOPEHHOIO BELIECTBA B 1 J1 pacTBOpa — MOIAPHAS KOHYEHMPAYUS.
2 M p-p (HCI) umu Cvm (HCI) = 2 mMomb/nt
(73 r HCI B 1 11 pacTBOpa).
Il. Hecmanoapmmuwie cnocoowi:
1. Twutp (r/mn);
2. MonsbHOCTD (YMCIIO MOJTb BEIIECTBa B 1 KT pacTBOpUTENs, MOJIB/KT, Cmy);
Monsapras 0011 — 3TO OTHOIICHHE KOJUYECTBA PACTBOPEHHOTO BEIIECTBA N1 UIU PACTBOPUTEIS
N2 K CyMME KOJIMYECTB BCEX BEILECTB, COCTABJISIOLUIMX pacTBOp. Eciu 0HO BElIecTBO pacTBOPEHO B
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JIPYroM, TO MOJIIpHas J0Js pacTBOpeHHoro Bemectsa: N1 = Ni/N1 + N2, aMoJsipHast 10J1s1 paCTBOPUTEIIS:
N2 = nyng + Na.

Monsinenocms — 4KUCIIO MOJIEH PACTBOPEHHOI'O BEIIECTBA (KOJIMYECTBO BEIIECTBA), MPUXOs-
mieeca Ha 1000 r pacTBopUTEs:

Cwmz=n/m - 1000, roe

N - KOIMYECTBO BEIIeCTBa, M - Macca pacTBOPUTEIIS.

PactBopsl, 1s koTopeix Cwmy = 1; 2; 0,1; 0,01 Ha3pIBarOTCS COOTBETCTBEHHO OJHO-, IBYX-, JCIIH-, CaH-
TUMOJISTTBHBIMU.

Hopmanvuaa konyenmpayus pactsopa Cy — 3TO YMCIO 3KBUBAJICHTOB, cojaep:Kamuxcs B 1 1
pactBopa.

PactBop, B 1 11 KOTOPOro COAEPKUTCS OJHA SKBUBAJICHTHAs] Macca PAaCTBOPEHHOT'O BEIECTBA,
Ha3bIBACTCSI OJJTHOHOPMAJILHBIM M 0003HavyaeTcs 1 H.

Cu=m/m, -V, rue

M — Macca paCTBOPEHHOIO BEILIECTBa, T;

M, — SKBUBAJICHTHAs Macca BeIlleCTBa , I/MOJIb;

V — 00beM pacTBopa, I

DKBUBAJICHT AJIEMEHTA — KOJIMYECTBO BEIIECTBA, MOJIb.

D = 1/B, roe B — BajleHTHOCTH DJIEMEHTA.

Hamnpumep, sxBuBaieHT cepsl B okcuje cepsl (1V) SO2 D (S) = Y.

Macca 01HOTO SKBHBAJICHTA JJIEMEHTa paBHa:

m, =M - D unu m, = M/B.

Hanpumep, st cepsl B okcune cepot (1V) m, =32/4 = § (r/moub).

MHorue peakiuu, MPOTEKAIOIIMEe B PacTBOPAX, COMPOBOXKIAIOTCS W3MEHEHHEM CTeleHeu
OKHCJICHUSI aTOMOB, BXOJSIIUX B COCTaB MOJIEKYJI pearupyolux BeniecTB. B aToM ciiyyae oHu sBJIs-
I0TCSl OKUCJIUTEIbHO—BOCCTAHOBUTEILHBIMHU.

CymiecTByloT ~ JOBa  METOJA  PACCTAHOBKH  KO3(PPUIIMEHTOB B  OKHCIUTEIBHO—
BOCCTAHOBUTEJIBHBIX PEAKIUAX: SJICKTPOHHBIN OalaHC M HOHHO—3JIEKTPOHHBIA METO/I.

Honno-snekmponnwiii memoo siBisieTcsa 0ojiee TPy I0EMKIM, HO OH UMEET PsJl TPEUMYIIECTB:

- TMO3BOJISIET HAIMWCATh MPOAYKTHI PEaKUUU U PACCTaBUTh KOAI(D(PHUIIMEHTHI, €CIU H3BECTHBI
TOJIbKO UCXOJIHBIC BEIIIECTBA U Cpefia, B KOTOPOI MPOXOIUT PEaKIIUs;

- YUUTBIBAET PEAJbHO CYIIECTBYIOIINE YACTHULIbI, T.€. OH MPUMEHSIETCS B OCHOBHOM JJIsl PEeakK-
LU, TPOTEKAIOIUX B pPACTBOpax;

- METOJ] y100€H AJIsi pACCTAaHOBKH KOX(P(DUIIMEHTOB B PEAKIUAX C yUaCTHEM OPTaHMYECKUX Be-
IECTB.

Jl51s TOro, 94TOOBI BOCIONB30BATHCS MOHHO—AJIEKTPOHHBIM METOJIOM, Ba)KHO YMETh Pa3lnyarh
OCHOBHBIE€ OKHCIIUTENTN U BOCCTAHOBHUTEIIH.

OcHognble okucaumenu:

1. TanoreHsbl, KHCIOPO/, O30H.

2. Bce coeanHEeHUs TAIOT€HOB, TJ€ UX CTETIEHU OKUCIICHUS MOJI0KUTEIbHBI.

3. Bce coeauHeHMS, B KOTOPBIX HAXOATCS 3JIEMEHTHI B CTETICHU OKHCIICHUS BBIIIE +3 ISl Me-

TaJIoB U +4 i1 HEMETAIIOB.

4. CoenvHEHUs] HEMETAIIJIOB B BBICIICH CTETICHH OKUCIICHHS.

5. KaTnoHBI MacCHBHBIX METAIJIOB B BBICIICH CTENIEHU OKUCIEHUS, OKCU] cepedpa.

CreneHb OKUCIICHUS] OKUCIIUTEIIS B OKUCIUTEIIbHO—BOCCTAHOBUTEIBHBIX PEAKIIUAX TTOHIKACTCS.

OcHoeénbie 6occmanosumenu.
1. Meranisl.
2. CoenvHEHHsI HEMETAJUIOB B HU3IIEH U TIPOMEXYTOYHON CTEIICHH OKUCIICHHSL.
3. BonbUIMHCTBO OpraHMYECKUX COEAUHEHUM.
CreneHb OKUCIIEHUS] BOCCTAHOBUTEISI B OKUCIIUTEIIbHO— BOCCTAHOBUTENBHBIX PEAKIUSAX MOBBIIIAETCS.
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Ecnu okucnuTeneM U BOCCTAHOBUTENEM SIBIISIETCSI OIUH U TOT K€ 3JIEMEHT, UMEIOINI B OKHUC-
JUTeNle U BOCCTAHOBUTENIE pa3HbIe CTENEHU OKHUCIIEHHUS, TO B MPOAYKTaX 3TOT 3JIEMEHT OyJeT UMETh
TOJIBKO OJIHY — IPOMEXYTOUHYIO CTETIEHb OKUCIICHHUS.

OOBIYHO TP COCTABJICHUU YPaBHEHUN OKUCIUTEIbHO—BOCCTAHOBUTENBHBIX PEaKIUil B JIEBOU
YacTH 3alUCHIBAIOT CHAyala BOCCTAHOBUTENb, 3aTEM OKHCIIUTENb, 3aT€M JIPyTue BEIIECTBA, €CIU OHU
ecTb. B mpoaykrax peakiuii CHauana 3anuchbIiBalOT IPOAYKT OKUCICHHUS], & 3aTEM BOCCTAHOBJICHUS.

Aneopumm cocmasnenuss ypasHeHul OKUCIUMENbHO— 80CCMAHOBUMENbHBIX PeaKyull UOHHO—
9NEeKMPOHHBIM MEMOOOM.

1. 3anummuTe B JICBOM YacTH ypaBHEHUs (HOPMYJIbI UCXOTHBIX BEHIECTB. [ co3Manus KUCIOn
Cpebl UCIIONB3YITE CEpHYIO KUCIOTY (COJMsSHAsi KUCIOTa caMa CIOCOOHA OKUCIIATHCS, @ a30THAst KUC-
JI0Ta SIBJISIETCSI OKUCTTUTEIIEM).

2. OnpenenuTe OKUCIUTENb U BOCCTAHOBUTEITb.

3.CocTraBbTe CXeMbl HOHHO-3JIEKTPOHHBIX YPaBHEHUH MOJIyPEaKIMi sl MPOLIECCOB OKUCIICHUS
U BOCCTaHOBJICHUS. B cxemy BKIIIOUMTE T€ peajbHbIE YACTHUIIbl, KOTOPHIE MPOSIBISIIOT OKUCIUTEIbHBIE
¥ BOCCTAaHOBHTEJILHBIE CBOMCTBA, a TAKXKE YACTHIIbI, XapaKTepusyrommue cpeay (kuciayro — HY, menou-
Hyto — OH’, melitpansayto — H20). CusbHbBIE 3JEKTPOTUTHI 3aIIMCHIBAIOTCS B BHJIE MOHOB, a Clla0ble
3JIEKTPOJIUTHI, Fa3000pa3HbIe BEIIECTBA, TPYAHOPACTBOPUMbBIE COCTUHEHUS — B BUJIE MOJIEKYJI.

4. IlpoBepbTe UMCIO aTOMOB Ka)KJOTO 3JEMEHTA B JIEBOM M MPaBOil YaCTAX CXEM YpaBHEHHM
nonypeakuuid. [Ipu HeoOXoquMOCTH ypaBHANTE UX.

5. IIpoBepbTe 4KCiIO aTOMOB KHUCIOPO/Ia B KAXKJIOM YPaBHEHUH MOJIypEeaKluy ClIeBa U ClpaBa u
ypaBHsiiTe ux. Ecnu B neBoil yacTu ypaBHEHUS MOTypeaklud MEHbIIIE KUCIOPOaa, YeM B MPaBoOil, TO
100aBUTH €0 MOYKHO:

a) B KUCJIOW M HEUTpaJIbHOU cpejie

H.0 —» 0> + 2 H*

0) B IIEIOYHOM

2 OH — 0% + H.0

(B ypaBHeHusX He cnemyeT mucats 0%)

Ecnu B HCXOHBIX BEIIECTBAX KUCIOPOAA OOJIBIIE, TO «CHATHY €r0 MOKHO:

a) B KHUCJION cpefie

0% +2H" - H:0

0) B IIEJIOYHON U HEUTPATBHOMN

0% + H,0 — 2 OH

6. IIpoBepbTe paBEHCTBO CYMM 3apsI0B IO U IIOCJIE PEAKIIMH B COOTBETCTBUE C 3aKOHOM DJJIEK-
TPOHEUTPAIBHOCTH: Zyq= ZLn.u.

B cootBeTcTBHE C MEXKAYHAPOAHBIMH MTPaBUJIAMU MOJTYPEAKIIUN 3aIIUCHIBAIOTCA KAK MPOLECCHI
BOCCTAHOBJIEHHSI OKUCIIUTEISI CBOOOIHBIMU AJIEKTPOHAMH.

Hampumep: Fe** +e — Fe** umn  Fe** - Fe*' +e

b+2e -21 1581051 21— I+ 2e

7. Uncno 3MeKTPOHOB, OTAABAEMBIX BOCCTAHOBUTENIEM, JOJDKHO OBITH PaBHO YHUCIY DJIEKTPO-
HOB, MPUHUMAaeMbIX okucnurenem. Mcxonas u3 atoro npasuia, noadepute KodhGUIUEHTH! A OKHC-
JUTENs. U BOCCTAHOBUTEIIS.

CymmupyiiTe J5ieBble U IpaBble YacTU HOHHO—AJIEKTPOHHBIX YPAaBHEHUH, MPEIBAPUTEIBHO
YMHOXXHB COOTBETCTBYIOIIME YACTULIbI HA MOA0OpaHHbIE KO DHUIIUEHTHI.

9. CokparuTte mo00HbBIE YIIEHBI, €CITH TAKOBBIE UMEIOTCS.

10. Ilepenuimmnre HOHHO—MOJIEKYJIIPHBIE YPaBHEHUS.

11. YToObl MO0 MOHHO-MOJIEKYJIIPHOMY YPaBHEHHIO COCTAaBUTH MOJIEKYJISIpHBIE, HEOOXOUMO B
JIEBOM M NPaBOM YACTAX YPaBHEHUS KaXKIOMY HMOHY IPUIIMCATh COOTBETCTBYIOLIEE UHUCIIO MPOTH-
BOMOHOB ¥ CKOMIIOHOBATh UX B MOJIEKYJIBI.

3aoaua 1.
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Hanuimvre ypaBHeHHE peakliui OKUCICHHUS] XpPOMOBOM CMECHIO 3TUIIOBOTO COUPTA 10 YKCYCHO-
ro aJibJACTuaa B KUCJION cpelie.

C2HsOH + K2Cr207 + H2SO4 — CH3C(O)H + K2SO4 + Cra(SO4)3 + H-0
CoHsO — CoH4O +2 HY +2e 3
+

Cr07~ + 14 H* + 6e — 2 Cr¥ + 7 H,0 1

3 C2HgO + Cr207% + 14 H*—3 C2H40 + 6 HY + 2 Cr¥*+ 7 H20
3 C2HeO + Cr,07% + 8 HY — 3 CoH40 + 2 Cr¥* + 7 H20
2K* 4S04 2K' 4S04
3 C2Hs0H +K2Cr07 + 4 H2SO4 — 3 CH3C(O)H + K2SO4 + Cra(S04)3 + 7 H20

3adaua 2.

Hanumwure ypaBHeHHE peakiMd OKHCICHHUS MPOIMUJICHA TIEPMAaHTAaHATOM Kallusl B IIEIOYHOM
cpene.
CH3—CH=CH + KMnO4 + KOH — H3—CH(OH)—CH(OH) + KoMnOg

CsHs + 2 OH” — C3Hg(OH). + 2e 1

+

MnO4 + € — MnO4% 2

CsHg + 2 OH™ + 2 MnO4” — C3Hs(OH)2 + 2 MnO4*
2K"  2K" 4 K*

CsHs + 2 KMnOs + 2 KOH— C3Hg(OH)2 + KaMnOgy

3adaua 3.
Hanummure ypaBHeHHE PeaKIMK OKUCICHHS TJIFOKO3BI IEPMAHTAaHATOM KaJlusl B KUCJIOW Cpee.
CsH1206 + KMnNOg4 + H2SO4 — CO2 + K2SO4+ MNSO4 + H20O

CsH1206+ 6 H2O — 6 CO2 + 24 H* + 24e 5
+
MnQOs + 8 H' + 5 — Mn?* + 4 H»0 24

5 CsH1206 + 30 H20 + 24 MnOg4 + 192 H* — 30 CO2 + 120 H*
+ 24 Mn?* + 96 H.0

5 CeH1206 + 24 MnO4 + 72 H* — 30 CO2 + 24 Mn?* + 66 H.0
5 CeH1206 + 24 KMnNO4+ 36 H2SO4— 30 CO2+ 12 K2SO4 +
+ 24 MnSO4 + 66 H20

3adaua 4.

Hamummure ypaBHEHHE peakliy OKUCIICHUS alleTUJICHA IEPMAHTraHAaTOM Kallis B HEUTpaIbHON
cpere.

C2H2 + KMnO4 + H2O — HOOC—COOH + MnO2 + KOH

CoH2+ 4 H,O — CoH04 + 8 HY+ 8e 3

+

MnO4 + 2 H,O + 3e —- MnO»>+ 4 OH" 8

3 CoH2+ 12 H20 + 8 MnO4 + 16 H20O — 3 CoH204 24 H +
8 MnO2 + 32 OH"
3 CoHz+ 4 HO + 8 MnO4— 3 C2H204 + 8 MNO2 + 8 OH"
3 C2H2+ 8 KMnOgs + 4 H,O0 — 3 HOOC—COOH + 8 MnO2 + 8 KOH
MOoXHO paccTaBUTh KOI(D(PHUIIMEHTHI B YPAaBHEHHSIX OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEak-
]_II/Iﬁ " C UCIIOJIb30BAHUEM MCTOAA DJICKTPOHHOI'O 6aﬂcha.
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3adaua 5.

Hanumure ypaBHeHHE peakluy MOIydeHus onodopma.
C3Hs—C*H—OH + I.°+ NaOH — C**HIs™* + HC*20ONa + Nal™* + H;0
C*—C*+5e| 1
Cl — C* +3e
1°+2e — 2 1% 4
CH3—CH>—OH + 4 I+ 6 NaOH — CHIz + HCOONa + 5 Nal + 5 H20

3aoaua 6.

Hanwmiure ypaBHEHHE peaklii OKHUCIIEHUS MyPaBbUHOM KHUCIOTHI oKcraoMm xpoma (1V).
HCOOH + CrOz — CO2 + H20 + Cr203

C* > C*"+2e 3

Cr** +3e — Cr** 2

3 HCOOH + 2 CrO3 — 3 CO2 + 3 H20 + Cr203

JladopaTopHas padora Ne8 (4 yaca)
Tema: DuekTpoJn3

Onekmponu3 - 3T0 OKUCIUTEILHO—BOCCTAHOBUTENBHBIN MPOIECC, MPOTEKAIOLINI Ha 3JIEKTPO-
Jlax MpH MPOXO0KIECHUH JIEKTPUUECKOTO TOKA YEPE3 pacTBOP WJIM PACILIAB 3JIEKTPOJIUTA.

CrocoOHOCTh BelecTBa MPOBOAUTD IEKTPUUECKUIN TOK, HAXOIACh B PACIUIaBIIEHHOM WITU pac-
TBOPEHHOM cocTossHMM, M. dapaneil Ha3Bal 3JIEKTPUYECKONW NMPOBOAMMOCTBIO. B Hadane cBoel nes-
TEIBHOCTU OH MHOT'O padoTal HaJl 3TUM SIBICHHUEM U PE3yJbTaThl CBOMX OIBITOB OOOOLIMI B BHUIE
JIByX 3aKOHOB.

Maccbor geujecms, 8bl0eUBUUXCS HA IEKMPOOAX, Uil NOAGUBUUUXCSL 8 pACMBOpe 8 pe3)lbma-
me pacmeopeHnus 31eKmpood, NPONOPYUOHATbHbI KOIUYEeCmE) npoueoue2o snekmpuiecmea (NepBbId
3akoH Dapajes).

Oounakogvle Koauuecmea 1eKmpuiecmed, npoxoosujue 4epes pasiuyHvle 1eKmpoaunmbyl, 6bl-
OeJIsA0Mm HA SNeKMPoOax IK8UBAIEHMHble MACChL dlleMermos (BTopoii 3akoH Dapajies).

B pesynbrate npoxoxaenus 96500 Ki snekrpuuectBa ocaxnaercs 1 monb Ag, 1/2 mons Me-
v, 1/3 Monb xpoma, T.e. 1 MOJb, IeIeHHBIH Ha BaJIGHTHOCTb 3J€MEHTa. DT KOJIMUYEeCTBa ObLIM Ha3Ba-
Hbl Papaneem sxBuBageHTamMu. 96500 K — 3aps 1 Mosb 37€KTpOHOB (Tak Kak JJi BOCCTaHOBIEHUS 1
monb A Tpebyercs 1 Monb d1exTpoHoB). bonee TouHo 3T0 umcno cocraBiuser 96485 Ki/moms™ u
Ha3BaHO yuciom Papades.

3akonbl Papajsiess MOTYT ObITh BbIpa)K€HbI 00BEIMHEHHBIM YPABHEHUEM:

m (X) =1-t- Ma(X)/F,

rae M (X) — macca BelaenuBIIerocs Bemecrsa X, T

| — cuma Toka, A;

t — Bpems, c;

F — nocrosiunast @apanes;

M>(X) — skBUBalIleHTHAs Macca BelecTBa X,

M>a(X) = M(X)/n, r/mob;

M(X) — monsipHast Macca BerectBa X, I/MOJIb;

N — YUCIIO MPHOOPETEHHBIX WM OTAAHHBIX B OKHCIUTEIHbHO—BOCCTAHOBUTEIHHON pEaKIHH
JJIEKTPOHOB.

AHanus 3Toi GopMyJIbl TO3BOJISIET CENIATh CIEAYIOIINE BHIBOJIBI:

1. Ecmu |- t=96500 K, To m (X) = Ma(X).

Jis xumudeckoro npeBpaiieHus 1 Mojab OKUCIUTETbHO—BOCCTAHOBUTEIHHOIO SKBUBAJIEHTA BEIIECTBA
HE00X0IMMO MPOMYCTUTh Yepe3 pacTBop (umim paciuias) 96500 Ko, wim 26,8 A - u (1 A - u = 3600
K1) anextpuuectsa.
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2. Eciul-t=1Kun, to m (X) = Ma3(X)/F. OtHomiernne M» (X)/F (3/F), Ha3piBaeMOE JIEKTPOXUMHU-
YECKUM SKBHBAJICHTOM, MPEACTABIsAET COOON Maccy BeIlecTBa, MOJBEPIIIYIOCS XUMHYECKOMY
NPEBPALCHHIO, T MacCy MPOIYKTOB 3JIEKTPOJIN3a, BBIACTUBIINXCS HA SJIEKTPOJaX MPH MPOXOXK-
neHuu uepes pactBop 1 Kit anexkrpuyectsa.

3. Ilpu npoXoXKJeHUH OAHOTO M TOTO )K€ KOJMYECTBA AJICKTPUUYECTBA Yepe3 Psii pacTBOPOB (pacruia-
BOB) MaccChl BEIIECTB, BOCCTAHOBHUBIIIMXCS Ha KaTOJaX WJIM OKHCIUBIIUXCA HAa aHOJAaX, MPOTOPIIH-
OHAJIBHBI MOJIAPHBIM MaccaM WX SKBHBAJICHTOB.

[Ipu s1eKTpoan3e paciiaBoB Ha aHOJIE Pa3PsKAIOTCS aHUOHBI KUCIIOT, SJEKTPOHBI EPEXOIAT K
aHOJy: HaIpumep,

Clr—-Cl+e

S04% — SO21 + 021 + 2e

Ha xaTone mpoucXoIuT BOCCTaHOBIICHHE KAaTHOHOB, IPH ITOM DJIEKTPOHBI OT KaToAa Mepexo-
JT K KaTHOHAM: HaIllpuMep,

Pb* +2e — Pb

[Ipu snmekTposn3e BOJHBIX PACTBOPOB HEKOTOPHIE MOHBI METAJJIOB HE BOCCTAHABIMBAIOTCS, a
IPOMCXOIUT BOCCTAHOBIICHHE MOJIEKYJT BOJIBL:

4 H,O +4e — 2 H2t +4 OH”

AHMOHBI KACIIOPOICOAEPKAIIUX KUCIOT HE OKHCISIOTCS B BOJHBIX PAacCTBOpax, a MPOUCXOIUT
OKHCJICHHE MOJIEKYJI BOJBIL:

2H0 —» 4 H" + Oxt+4e
[ToaToMy 37€KTpOIM3 BOAHBIX PACTBOPOB COJIEH MOMKET COMPOBOXKAATHCS BBIACICHUEM KHUCIOPOJA U
BOJIOpOJA.

[To ciocoOHOCTH BOCCTAaHABIMBATHCS U3 BOAHBIX PACTBOPOB KATHOHBI METAIIJIOB PACIONATral0T-
CA B CIEIYIOIIMUHI P

K*Ca?*,Na*,Mg?* AI**, Zn?* Fe3* Sn?* Pb?* H*,Cu?* Agq*, Au®*

CriocoOHOCTh K BOCCTAaHOBJICHUIO YBEJIIMYMBACTCS ClieBa HampaBo. KaTnoHbI Kanws, KaibLus,
HATpUs, MarHusi, aJlOMUHUS He OyAyT BOCCTaHABIMBATHCS M3 BOAHBIX PACTBOPOB COJICH, BOCCTAHOB-
JIeHHE KaTUOHOB LIMHKa, JKeJe3a, 0JI0Ba U CBUHIA OYyJIeT MPOUCXOJUTH OJTHOBPEMEHHO C BOCCTAHOBJIE-
HUEM MOJIEKYJ BOJbl, @ KAaTHOHBI MeJU, cepedpa U 30JI0Ta CHOCOOHBI BOCCTAHABIMBATHCS U3 BOJHBIX
pacTBOpOB.

Marepuain, U3 KOTOPOTrO U3rOTOBJIEHBI 3JEKTPO/bl, TAKXKE OKa3blBaeT BIUSHHE Ha XOJ HJIEK-
Tponu3za. Tak, Ha pTYTHOM KaToje (110 CPaBHEHHUIO C IMJIATUHOBBIM WJIM TPaQUTOBBIM) IS pa3psiia Mo-
JeKyJ BOJbl TpeOyeTcs 3HaYUTEIbHO Oosbliee HanpsokeHue. MoHbl HaTpus Ha pPTYTHOM KaToze pas-
pSKArOTCS MPEANOYTUTENbHEE MOJIEKYJT BOJIbI, B pe3ysibTaTre o0pa3yercs amaibrama HaTpusl.

3aoaua 1.
Paccunraiite Maccy KHCIOpPOJa, BBIACIUBIIETOCS MPHU SJICKTPOIH3E BOABI MPHU MPOXOKICHUH
yepe3 Hee AIeKTpUuUeckoro Toka cuioi 1,5 A B reuenue 10 munyt (600 c).
Pewenue:
[Tpu 31eKTpoIH3e BOIBI COTIACHO YPAaBHEHUIO
2 H20 — 2 H2t + 021 00pasyroTcst BOOOPO ¥ KUCIIOPO.
Brigenenue Kuciopoia mporCcxXoInuT Ha aHO/IE:
A(+) 2H0 - 4 H" + O21+4e
OmpenenseM Maccy KHCIOPO/a.
Macca sxBuBasienTa kuciaopoga Ma3(02) = M (02)/n = 32/4 = 8 (r/mob).
[ToxcraBisiem 3Ha4YeHUE B (hOPMYITY:
m (O2) = 1,5 - 600 - 8/96500 = 0,075 (r).
Otser: 0,075 1.

3aoaua 2.
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CMech ra3oB, MOJIyuCHHas MPH JICKTPOJIU3E JICATHON YKCYCHOM KHCIIOTHI, MPOMYIIEHA Yepes3
CKJISIHKY C KOHIICHTPHPOBAHHBIM PaCTBOPOM THAPOKCHIa HaTpus. [Ipu 3TOM Macca CKISHKH yBETHYH-
Jack Ha 5,5 . Onpenenure 00beM ajikaHa, 00pa30BABIIETOCS B MPOIECCE AIIESKTPOIIN3A.

Pewenue:

2 CH3COOH — CH3-CH3+ 2 CO2 + Hz

Macca CKJISIHKH CO IIEJIOYbI0 YBEIMUYNIACH B pe3yJIbTaTe HmoromeHus okcuaa yriuepoaa (1V).

m(CO2)=55r

n (CO2) =5,5/44 = 0,125 (moub)

n (C2Heg) =2n(CO2) = 0,25 (Moib)

V(C2Hs) = n(C2He) - 22.4 n/monb = 5,6 1
OrTser: 5,6 1.

3aoaua 3.

Bopansiii pactBop maccoit 1200 r, cogepxamuii 86,675 r xjgopuaa Kanus, IOMECTUIHN B dJIEK-
TpoJau3ep, CHaAOXKEHHBIN quadparMoil U IIaTUHOBBIMU 3J1eKTpoAamu. Uepes pacTBop B TeueHue 4 ya-
coB 75 ¢ mpormyckanu Tok cuiioil 1 A. [TpoayKThl 3JIeKTpOIN3a HENPEPHIBHO YIAISIIN U3 SJIEKTPOIIU3E-
pa. KakoBa KoHILIEHTpalys XJI0pH/ia Kajaus Mocie OKOHYaHUS PeaKIiu?

Pewenue:

2 KCl +2 H20 =2 KOH + Hz21 + Cl2t

Cu (KCI) = 1000 - n.(KCI)/Vppa (KCI)

n (KCl)= 285,675 :74,5=1,15 (Mob)

Cu (KCI) =1000 - 1,15/12000 = 0,96 (Moiib/m).

Yepes pactBop npomnymieno: Q =1-t=1 A - 375 ¢ = 14475 Ku (ky70HOB).

Cornacno 3akony @apanes 96500 K BbI3bIBatOT AekTponu3 1 r-ske BemiectBa. 14475 K BeizoBer
pas3ioxeHue N r-dKB:

n = 14475: 96500 = 0,15 (r-aks).

Ortser: 0,15 r-skB.

3aoaua 4.

UYepes 2 1 pacTBOpa cysibdara Meau MPOITyCKaIN TOK B TeYCHHUE 45 MUH, IIPU ITOM U3 PacTBOpa
BbIIETIIIOCH 1,6 T Menu. BeruncnuTe cuimy Toka, MPOIISAIIEro Yepes dJIEKTPOIHT, a TaKKe HOpMallb-
HYIO KOHIICHTPAIIMIO PacTBOpa Cyib(aTa MEAH Tepe]] HadalloM JJICKTPOJIN3a, €CIIH M3BECTHO, YTO B
XO/JIe peaKIIMU BhIAETSETCS TONbKO 45% Menu, coaeprKalencs B pacTBope.

Pewenue:

Jlnst Beiaenenust 1,6 r menu (M = 64 : 2 = 32), T.e. 1,6 : 32 = 0,05 (r-3kB) HeoOxoammo 0,05 -
96500 = 4825 K.

Cuna Toka, mpoIIeIIero yepes MEKTPOIU3ep:
| = Q/t=4825/45- 60 =1,787 A.

B xone mporecca Beinenminocsk 0,05 r-skB Meau, uto coctaBisieT 45% ot obiero KonuyecTsa
MeJu, coqieprkaiielics B pactBope. CiaenoBatenbHo, B 2 11 pacTBopa Haxoamiock 0,05 : 0,45 = 0,1 r-skB
conu. [ToaToMy HOpMalnbHasE KOHIIEHTPAIMs UCXOJAHOTO PacTBOpa Cylb(dara Meau COCTaBHIA!

0,1:2=0,055 r-sxs/m, 1.e. Cy (CuSOs) = 0,55 H.

Ortser: 0,55 H.

3aoaua 5.

Mo, mosyueHHblil Ipy 3EKTPONH3e BOJHOIO PacTBOpa HOMMAa Kaaus B Tedenue | waca, oT-
tutpoBanu 20 mi 0,05 M pactBopa THOCyIbdaTa HaTpusa. KakoBa Obliia cujia TOKa MpH 3JIEKTposn3e?
Kaxoii 00beM BOZIOpOia 06pa3oBancs B IpoIecce dIEKTPOIIN3a, €CIH Temmneparypa 6biia pasaa 20 °C,
a napnenue 750 MM pr.cT.?

Pewenue:
2KI+2H)O=H+2KOH + I Q)
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Oopasyromuiics ox ortutpoBad NaxS;03  (2)

I, + 2 NaxS203 = 2 Nal + NaxS40e

[To ypaBuenuto peakiuu (2) 1 r-akB NaxS203 cootBercTByeT Y2 Mo 2.

B 20 mn 0,05 M pactBopa tuocyibdara Hatpusi comepxkainock 0,02 - 0,05 = 0,01 (r-skB)
Na>S203. CneoBaTenbHO, B IOTy4eHHOM pacTBope coaepxkanochk 0,005 mouns iona wim 0,005 - 254 =
0,127 (r) tiona.

Cuia Toka, IpOIyIIeHHOT0 Yepe3 pacTBop:

1 =0,127 - 96500/127 - 3600 = 0,0268 (A).

ITo ypaBuenuto peakuuu (1) n (Hz) = n (I2). IToatomy Ha katoae Beiaenuiocs 0,005 - 11200 =
56 (M) Bogoposa (H.y.). B ycroBusix, yka3aHHBIX B 337a4€, 3TOT 00HEM COCTABUT:

V =56-760-293/750 - 273 = 60,9 (mn).

OTset: 60,9 mi.

JlaGopatopnas padora Ne9 (4 yaca)
Tema: Oco0eHHOCTH OJMMIINATHEIX 32124

Ha onmumnuanax kpaiiHe penko BCTpeHaroTCs 3a/ladyM, pelIeHHe KOTOPBIX 3aKIH0YaeTcs B IMOJ-
CTaHOBKE YMCIIOBOTO MaTepHaja B W3BECTHBbIC (OpMYIIbl. BOIBIIMHCTBO 33a1a4 SBISIETCS HECTaHIAPT-
HBIMH, KAY€CTBEHHBIMH, MTPEIHA3HAYCHHBIMU JIJIS1 pa3BUTUSA U (OPMHUPOBAHUS TBOPUECKUX CIIOCOOHO-
cteil. YacTo mpeasiaratoTcs 3aJla4d ¢ HEAOCTATKOM WJIM M30BITKOM MH(pOpMaLMU. Yyaiuecs Win CTy-
JEHTBI TEPSAIOTCA U HE MOTYT B OONBIIMHCTBE CIIy4aeB UX pemuTh. [Ipu 3TOM 3a7aun ¢ HEJOCTaTKOM
uHpOpMaLnH, TPEOYIOIIHMEe MONCKA JOTOIHUTEIBHBIX JaHHBIX, PEIIAIOTCS Yalle, YeM ¢ H30BITKOM HH-
dopmaruu. g pemieHUs MHOTHUX 3a/1ad HEOOXOJHMMO HCIIOJIb30BAaTh TEOPETHUYECKHUE OCHOBBI Cpasy
HECKOJIbKUX pa3esioB XUMUH, T.€. KOMIUIEKCHO IPUMEHATh HAKOIJIEHHbIE 3HAHUS.

MO>XHO MPEeANIOKUTD CIEIYIONIYI0 CXeMy pelleHus 3aJaun. TIareabHo 03HAKOMBTECH C YCIIO-
BHEM, IIPOYHNTAB TEKCT HECKOJILKO pa3. 3aluIIuTe BCe YCIOBUS U TpeboBaHus. UeTko chopMympyiite
1enb 3a7a4d. B ycnoBuu 3a1aun MOXET ObITh OTHOBPEMEHHO HEIOCTaTOK U M30bITOK HHpopMaruu. B
CBSI3U C ATHM, TIPEXK/IC BCETO BBIOEPUTE CBEICHHS, KOTOPBIE TOHAMOO0TCS IS PEIICHHsS 33/1a4H, 3aTEM
COCTaBbTE CIMCOK HEJIOCTAIOLIUX JAHHBIX, KOTOPbIE MIPEACTOUT HAUTHU B ClIpaBOYHHKax. OUYeHb 4acTo
pEIICHUIO 3a7adydl TIOMOTAIOT Pa3IMYHOTO pOJia aHAJOTH, T.€. JPYrHe OOBEKTHI, 0OHAPYKHBAIOIINE
CXOJICTBO MPEIMETOB, SBICHUH, MpoIieccOB. MBICIEHHO NepedepuTe B MaMATH CIIydau, XOTs Obl OT/a-
JICHHO HallOMUHAIOUIME OMHCAHME 3aJauyM, M, BCIIOMHHMB, KAaKUM CIIOCOOOM pELIalNCh aHAJIOTMYHBIE
3aJauu, MOMbITANTECh MEPEHECTU CIIOCO0 PelIeHUs B JaHHYIO cuTyaluio. Bo Bpems moucka myTH pe-
HIEHUs 33/1a4U CTapaliTeCh UCIOIb30BaTh BCE UMEIOIINECS Y Bac 3HAHUsI, IPUOOPETEHHbIE KaK B Kypce
XMMHH, TaK U MOYEPIHYTHIE U3 MOMYJSPHOM HayuHOU nuTeparypsbl. [lonb3yiiTech 3HaHUAMU U3 pu3n-
KM, MaTeMaTUKH, OMOJIOTUU, TE€0JIOTUH, Qriiocopuu A pelieHus] XMMUUYECKUX 3a/ad, U HaoOopoT,
MCIIOJIb3YNTE XUMUYECKUE 3HAHUS NIPU U3YUYEHUU IPYTUX JUCLUIUINH.

Onumnuaasele 3a1a4u 1Mo Gpopme MOCTPOCHUS U XapaKTepy COJAEp>KaHUs MOTYT ObITh TECTOBBI-
MU, 3a/la4aMH C HEMOJHBIM YCIOBHEM, 33/1a4aMH-KPOCCBOPJAMH, 3a/1a4aMHU-TOJIOBOJIOMKAMHU, 3a/1ada-
MU-JIOBYIIKAMU, KOMOMHUPOBAHHBIMU (KOMIIEKCHBIMH) U TBOPUYECKUMHU 3a/1a4aMH.

[Ipennaraem B kauecTBe MpUMEpPA 3a7ady TECTOBOrO Xapakrepa i 1 — 3 3TanoB oaummnuazn mno
XUMUU.

3aoaua 1.
[TpuBenuTe MakCHUMajIbHOE YHCIO CYIIECTBEHHO DPA3IMYAIONINXCS YPAaBHEHUU pEakiuil, B pe-
3yJIbTaTe KOTOPBIX 00pa3yeTcs XJIOPU] HUKEIIS.

Pewenue:
Merann + HeMeTaIlr: Ni + Clo—
Merann + kuciora: Ni + HCIl —»
OkcuJ + KACIIoTa: NiO + HCl—>
Tlunpoxcun + HCI: Ni(OH)2 + HCl —
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Coub + MeTaLT: Ni + HgCl—

Cob + HEMETaIlI: NiBr2 + Clo—

Coap + KHucIoTA: NiCO3 + HCl —
Comp + coub: NiSO4 + BaCl,—
OcHOBHas COJIb + KUCIIOTA: Ni(OH)CI + HCI —»

OxucneHue XJI0poM OMHAPHBIX coeMuHeHui Hukens, Hanpumep:  NisC + Clo—
BoccranoBiieHME COeIMHEHUN HUKENA B Ooliee HU3KuE creneHu okucienns: NizOsz + HCl —»
B03MOXHBI ¥ IpyrUe BapUaHTHI.

3aoaua 2.
Kakue razpl MoryT 00pa3oBBIBaThCA MPHU B3aUMOJICHCTBUM MPOCTHIX BEIIECTB ¢ Bojoi? Hamm-
LIMTE YPaBHEHUS COOTBETCTBYIOIIMX peakuuid. Kakue n3 HUX HaXO4AT IPAKTUYECKOE IPUMEHEHUE?

Pewenue:
Ha: (Ca + H20) (1)
O2, HF, Os: (F2 + HZO) (2)
HCI: (Cl2 + H20) 3)
CO, COaz: (C+ H0O < CO +Hpy) 4)
(CO + H20 > CO2 + Hy)

t
(Fe + H.0—) (5)
[Ipumenenne HaxoaT peakuuu (1) u (4).

3adaua 3.
CocTaBbTe ypaBHEHHS TEPMUYECKOTO PA3JIOKEHHS CIEAYIOUIMX COJeil aMMOHMs: KapOoHara,
XJIOpUIa, cysbdara, Tuxpomara, Tuapocyibdua.

3aoaua 4.

Ha3zoBuTte msTh BEmIeCTB, COCTOSIIMX HE 0OJee YeM U3 TpeX 3JIEMEHTOB, KaXI0€ M3 KOTOPHIX
IpY HarpeBaHUM Pasjiaraercsi ¢ BBIACICHUEM KUCIOpOAa, MpuyeM macca BbinenuBiuerocs Oz cocras-
aseT npuMepHo 35% Macchl pasiiocKUBILErocs BemectBa. Kakue u3 3TuxX BelecTB Hanbosiee Mpuroi-
HBI JJI51 KCTIOJIb30BaHMsI B KaY€CTBE OKUCIUTENS PAaKETHOTO TOIIMBA?

3aoaua 5.

Beruncnnre mMacchl pa3auyHbIX BEMIECTB, MPU JAEHCTBUM HA KOTOpPbIE BOJOM Bbiaensercs 1 M3
BOJIOPOJA.

Ecnu npu HanvcaHuy ypaBHEHUH y Bac BOZHMKIIM TPyJHOCTH, oOpaTtutech k rnase |l «Onpene-
JICHHE COCTaBa CMeCEH BEIIECTB U CIIIABOBY.

3aodaua 6.
Kakne u3 xuMudeckux peaxkiuii 0y ayT nporcxoautsb mpu nporyckanuu Oz, CO2, SOz, NO2 uepes
B3BeCH KapOoHATOB Kaibius, mapranua (1), xxenesa (1), muaka?

OcTaHoBUMCS Ha 3a0aqax-ﬂ06ymi<ax, THUIIMYHBIX OJI OJIMMIIHMAA.

3aoaua 7.

JKunkocTh A pacTBOprMa B BOJIC M H3MEHSET OKPACKy pacTBOpa JlakMyca Ha KpacHbIH 1BeT. OT-
HOCHUTEJIbHAS MJIOTHOCTH MapoB BeliecTBa A 1o Bo3ayXy coctamisier 3,17. B pesynbrare cropanus A
oOpasyercs Toibko aBa mpoaykra: COz m H2O. XXuakocte pearwpyer mpu OOBIYHBIX YCIOBHSX C
HATpUEM U MIelIoYaMu, IPpUYEeM TIPpU TUTPOBaHUU 2,7 T BelecTBa A B MPUCYTCTBUH (QeHOIPTaICHHA
pacxox pactopa meinoun, riae C (KOH) = 1 mons/i, cocraBnseT 58,7 mur. Ha30BUTE 3Ty KUIKOCTD.

Pewenue:

38



371ech JIOBYIIKA 3aKJIIOYAETCSl B TOM, YTO MOJISIpPHAs Macca BEILIECTBA, BHIYMCICHHAs U3 OTHOCHU-
TEJILHOM IJIOTHOCTH MapoB MO BO3AYXY, cocTaBiser: 29 - 3,17 = 92 r/monb. Ho skBHUBajseHTHas Macca
KHUCJIOTHI, BBIYMCIICHHAs U3 Pe3yJIbTaTOB TUTPOBAHUS, COCTABIISET:

27r A — 58,7 -107° mons KOH

xr A — 1 wmons KOH

x =M, (A) =46 r/mon.

Kunkocte A MoxeT ObITh IByXocHOBHOW kucioToi, 2 M(COOH) = 90, mostomy MomspHas
Macca OJIM3KO COOTBETCTBYET BBIYMCICHHOMY 3HAa4YE€HHIO, TEM OoJiee, 4TO OMpeaesieHHe MOJISAPHON
MAacchl MO MIOTHOCTH MapoB JaeT JUllb Npuliau3uTenbHoe 3HadeHne M. OiHako maBesneBast KUCIoTa
HE SBJSETCS )KUIAKOCThI0. Bo3moxkeH BapuaHT C3HgO3 (rimuuepuH), HO TpEXaTOMHBIE CIIMPTHI HE W3-
MEHSIOT OKPAcKH MHIWKATOPOB U HE TUTPYIOTCS KUCIOTaMH. AHAJOTMYHO MOYKHO HUCKIIIOUUTH BapH-
aHT OKCH- M aJbJETMIOKUCIOTEL. B 4em jke 3akitoyaercs BBIXOJ W3 CO3/ABILErocs 3aTpyAHEHus?
MO’HO TPEATOIIOKUTh, YTO B Ta30BOU (pa3ze A COCTOUT U3 MOJMMEPHBIX MOJEKYJ, HAIPUMEp U3 JU-
MepoB. Torma M = 46 r/Mosib. DTO 3HAYEHUE COOTBETCTBYET OJHOOCHOBHOW MYpPaBbHUHOM KHCIIOTE.
VYcnoBre TUTPOBaHUS TaKXkKe MOATBEPAKAAET ITO IPEAIOI0KEHHUE.

Otser: HCOOH.

Takum 00pa3oMm, HpU pEmICHHH 33734 HEOOXOIMMO YUHMTHIBATH IOJIMMEPU3ALUI0 MOJIEKYI,

nanpumep, (HF)x, (CH3COOH)x, N2Oa.

3aoaua 8.

Kakoli u3 ra3oB uMeeT Npu HOPMAJIBHBIX YCIOBUAX OOJBIIMNA MOJISIPHBIM 00BEM: aMMHUAK WU
BOJI0pO1?

Pewenue:

Ha nepBbiii B3rysa, MOssipHble 00bEMBI TOJDKHBI OBITH paBHBI (110 3aKOHY ABoraapo). OaHako
3aKOH MOCTOSIHCTBA MOJISIPHBIX OOBEMOB CIIPaBEAJIUB JIMIIb JJISl UJCAJIbHBIX ra30B, MOJIEKYJbl KOTO-
PBIX IPUHUMAIOTCS 33 YaCTHULIBI, IPAKTUYECKU HE MMEIOIINE PA3MEPOB U OTTAIKUBAIOLIUECS APYT OT
Jpyra 1o 3aKOHYy yHpyTux 1apoB. Takum o0pa3om, paccMaTpuBas ra3 Kak WJeallbHblil, Mbl IpeHeOpe-
racM pa3MepaMmM €ro MOJEKYJ U CHIaMH MEXMOJIEKYJISIPHOTO B3auMoJeHCTBUSA. OUEeBUIAHO, UYTO IIPH-
TSKEHUE MEX]y HOJSPHBIMU MOJIEKYJIaMH aMMHUaka OysieT 0oJiblIe, UeM MEXIY HEMOJISIPHBIMU MOJe-
KyJIaM{ BOJOpOJa. 3HAYUT, JUI1 aMMHaKa OTCTYIUIEHHE OT TEOPETHUECKOr0 3HAYEHUs MOJIIPHOTO 00b-
ema Oyzaer OosblIuM Ipu H.Y. (22,414 1/M011b), TOCKOJIBKY NMPU OOBIUHBIX JaBIECHUSAX CPEIHEE PACCTO-
SIHUE MEXJly MOJIEKyJIaMid HaMHOT'O TPEBBIIIAaeT COOCTBEHHBIE pa3Mepbl MOJIEKYIL. J{JIsl cripaBKH MpH-
BOJIMM MCTUHHBIE 3HAYEHHSI MOJISIPHBIX OOBEMOB 3TUX Ia30B IpHU H.Y.:

Vm (NH3) = 22,08 i1/momb; Vi (H2) = 22,43 51/M071b.

3aoaua 9.
O6wbscaure, nouemy raz NO2 HU IIpU KakUX YCIOBHIX HE MOAUYUHsETCs 3akoHy boins — Mapu-
orta (V~ 1/p). HazoBure mpyrue rasbl ¢ HOA0OHBIM TOBEICHUEM.

B 3a0auax-zonoeonomkax npennonaraercs yCTaHOBUTh OJITHO MJIM HECKOJBKO BELIECTB IO OIHU-
CaHMWIO UX MpEBpallleHUH, MOJHOCTHI0 MM YAaCTHYHO 3alIM(PpOBaHHOMY. DTH 3aJaud SIBJISIOTCA HE
CTOJIBKO CIIO’KHBIMH, CKOJIbKO HEMPUBBIYHBIMU JUIsl yyamuxcs. OHU TpeOyroT XMMHUYECKHX 3HAHUH,
MOYEPINHYTHIX U3 JOMOJHUTEIBHOW JINTEPATYpPbl, U UX PEIICHHE OTPakaeT XUMHUYECKHUH Kpyrosop
KOHKYypcaHTOB. OOIuil MOAX0 K PELICHUIO 33]]au-TOJIOBOJIOMOK 3aKJII0OUaeTCs B CIEAYIOLEM: HE00-
XOJUMO HJEHTHU(PUIMPOBATh XOTA Obl OJHO W3 BEIIECTB, a 3aTeM YyXKe Jemn(poBaTh BCIO LIETIOYKY
[IPEBPALLICHUN.

3aoaua 10.

Hanummure B siBHOM Buje peakiuu (1) - (7), ecau u3BecTHO, 4TO cpenu BemecTB Xz, Y2, Az, b2
py OOBIYHBIX YCIOBUAX HET TBEP/BIX:
Xo+VY2=2XY 1)
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X+ B, =2BX (2)

Y2+B2=2YB 3)
XY +b2=Xb+Yb 4)
XY + H20 =HX + HOY (5)
2Xb+A2=X2+2Ab (6)
3 A2+ X2 =2 XAas. (7

Otset: X2— Bra, Y2 -Clz, A2 — F2, B2 — Hoa.

3aoaua 11.

OxpameHHas coinb X, OTHOCSINASACS K OMHApHBIM COCIMHEHMSM, HE pacTBOpHMa B BOJE, HO
pacTBopuMa B coJisiHOM kucnoTe. [Ipu 3ToM BbIAensieTcs Ta3 ¢ pe3kuM 3amnaxom ['1 u obpasyercs 6nen-
HOOKpalleHHbIi pactBop 1. Ecau k pacTBopy | mpuiuth pactBop LIeI0ud, 00pa3yeTcs OKpalleHHbIN
ocaJioK, Oyperoluii Ha Bo3ayxe. [lpu aelicTBUM CONSTHOM KHCIOTHI HA MOJIyYMBILIEECS COSAUHEHHE A
o0pasyeTcst TO K€ BEIIECTBO, YTO MPHU MPOMyCKaHUM XJjopa depe3 pactBop 1. Ilpu xumstuennn X c
pPacTBOPOM a30THOI KHCIOTHI BO3MOXKHO BBIJEJIeHHE OeCIIBETHBIX Ta30B [ 2 u '3, KOTOpBIE MpHU pa3sHBIX
YCIOBHAX pearupyrot ¢ kucinoponom (I'2 - 6vicTpo, '3 — TONBPKO B MPHCYTCTBUU KaTaluM3aTtopa Mpu
HarpeBaHum). B pesynbpTare B3aumoencTBus pacTBopoB ra3oB ['1 u I'3 0Opa3yercs mpoctoe BeliecTBo
I u Bona.. Ecniu I'1 pearupyer co menoubto, 00pasyercs pacTBop, MPUIMBAHUE K KOTOPOMY pacTBopa
1 maet ocanok X. HazoBuTe Bce BelecTBa, HAIUIIUTE YPABHEHUS PEAKIUH.

Pewenue:

I[To omucaHHIO MOKHO MPEANOIOKUTh, uTo A — 310 Fe(OH)3, Torma X — OuHapHOe COoeMHCHUE
xene3a. [lockosbky poaykThl B3auMoeicTust pactBopa 1 ¢ Clo u A ¢ HCI upentnunsl, 3uauut, Clo
okucigaet FeCly no FeCls.

MOXHO NPEANoNokKHTh, 4To npu B3aumojeiictBuu X ¢ HCI o6pa3zoBanocs BogopoHOe coenu-
HEHUE HeMmeTasuia, Ho Torja '3 — ra3oo0pa3Hblil OKCU, MOCKONIBKY 1Mo peakuuu ['3 + I'1 oOpasyercs
POCTOE BEIIECTBO U Boja. [loiydyaeM eauHcTBEeHHOE perenue 3aaaun: ['3 —ato SOz (SeO2 — tBepaoe
BEILIECTBO, HE TOBOPSI yike 00 okcuaax temtypa); X — FeS; I't— HaS; I'> —NO; A — Fe(OH)a.

3amaun moJ00HOTO TUIIA, 8 TAK)KE KOMOMHUPOBAHHBIC, TBOPUECKUE M 33/1a4H C HETIOJIHBIM yCIIO-
BHEM, PACCMOTPEHBI KaK B CIIOCO0AX pelIeHMs 3a/lady, TaK U B TJIaBax, MOCBSIICHHBIX OT/EIbHBIM TH-
nam 3ajad.

3aoaua 12.
Pacmmgpyiite cxeMbl MpeBpameHHii:

MEJIEHHO
Oneym + K (kucnora) — A (okcun); A+ H2O — K;
t
A — Jl1 (ra3) + 2 (ra3) (co B3pbIBOM);
K (xucnora) + K2CO3 — E1 (cons) + CO2 + H20;
t
E1— I2 + E2.

Otset: K — HCIO4, A —Cl207, 11—Cly, 1>-02, E1—KCIOa.

3aoaua 13.

Kakoii MakcuMasibHBI 1 MUHUMAaJIBHBIA 00beM KHciopoaa Tpedyercs Uit cxkuranus 1 i1 raso-
00pa3HOTO BOJOPOIHOTO coenuHeHHs ¢ popmyroi DHp?

Pewenue:

Jlnist cocTaBieHHs JIEKTPOHHOTO OajaHca MPHUIHINEM YCJIOBHO BOJOPOAY CTETICHb OKHCIICHHS
+1:

O™ — D+ ke 4

20+ 4e -2 0% k

40



Haubonpmmii 06beM kuciaopoaa nmotpedyercst B ciaydae Hanbojee IriIyOOKOro OKHCICHHS 3iie-

MEHTa; B 3aJlaHHBIX YCIIOBHSIX MaKCUMAaJbHO CTEIIEHb OKUCIIEHUS 3JIEMEHTa MOIJIa U3MEHHUThCA Ha 8
enunull. Torna MakcUManbHBINA 00BEM KUCIIOpOJa cocTaBmi 2 11 (ycinoBHO yaoBierBopsitoTr CHa, PHa:
CH4+202—...).

MuHuManbHBI 00bEM KHCIIOpoJa TpeOyeTcs B TOM ciydae, KOT/la CTeTIeHb OKUCIICHUS JIeMEH-

Ta W3MEHSETCS JIMIIb HA eAUHUIYY. Toraa B BOJOPOJHOM COCIMHEHHUU 3JIECMEHT HAaXOIHUTCS B CTCIICHU
OKHCIIeHHs —] M OKHCIISIeTCs 10 MPOCTOoro BemiecTBa. B atom ciyuae V(02) = 0,25 1. YenoBuio yio-
BIIETBOPsIET cxkuranue B kuciopoae HI: 4 HI + O2 =2 I, + 2 H20.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJISI (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPUAJIA
6.1 OueHo4Hble cpeACTBA, MOKA3aTeId U KPUTEPUH OLIEHUBAHUS KOMIIeTeHIHii

HNupexc OuenouHoe Ioka3aTenu Kpurtepun onennBanus
KOMIIe- CpeacTBO OLleHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM I
TEHINH
OIIK-1, CobecenoBanue Huzknii - HE3HAHUE MTPOTPAMMHOT0 MaTepHaIa;
IK-1 (HeyOBNETBOpPHU- | - IIPU OTBETE BO3ZHUKAIOT OIIMOKH;
TEJIBHO) - 3aTPyJHEHUS TPU BHITIOJIHEHUH MPAKTHUYECKUX
pabor.
[Toporosslii - YCBOCHUE OCHOBHOI'O MaTe€pHaIa;
(ynoBneTBopHu- - IPU OTBETE JOIYCKAKOTCs HETOYHOCTH;
TEJIBHO) - IPU OTBETE HEIOCTATOYHO NPABHIIBHBIC (HOP-
MYJIMPOBKH;
- HapyIlIEHHE MOCJIEI0BAaTEIbHOCTH B U3JI0KEHUU
[IPOrpaMMHOI0 MaTepHana;
- 3aTPY/ITHECHUSI B BBIMIOJHEHUU TIPAKTHUYE-
CKHUX 3aJIaHUH.
ba3zoBbIii - 3HAHHWE MTPOrPaMMHOI0 MaTepHana;
(xopor0) - TPaMOTHOE U3JNIOKEHHUE, 0e3 CYIIeCTBEHHBIX He-
TOYHOCTEN B OTBETE HA BOIPOC;
- IPaBWJIBHOE TPUMEHEHNE TEOPETUUECKUX 3Ha-
HU;
- BIIaJIcHHE HeOOXOIMMBIMH HaBBIKAMU TIPH
BBITIOJITHCHUH M MPAKTHYECKUX 3a/1a4.
Bricoknii - IIy0OKO€ ¥ MPOYHOE YCBOCHHE MPOTrPAMMHOTO
(oTnHMuHO) Marepuana,
- MIOJIHBIE, MTOCJEI0BATENbHbBIE , [PAMOTHBIE U
JIOTUYECKH M3JIaraeMble OTBETHI MPU BUIOU3ME-
HEHUH 33/I1aHMS;
- CBOOOJTHO CITPaBJISIFOIINECS C TIOCTAaBICHHBIMU
3a/1auaMu, 3HaHUS MaTepuaa;
- MPaBWJIBHO 0OOCHOBAHHBIE IPUHSTHIC PEIIIe-
HUS;
- BJIaJICHUE PA3HOCTOPOHHUMH HABBIKAMU U
MIpHEeMaMHU BBITIOJTHEHHS MPAKTUYECKUX paboT.
KonTposbnas Huzknit JIOTYCTHJI YHCIIO OMIMOOK W HEJA0YETOB
pabota (HeyIOBIIETBOPH- | MPEBOCXOMAIICE HOPMY, IMPH KOTOPOH MOXKET
TEIIBHO) OBITH BBICTABJIEHA OLIEHKA «3)»
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[Toporossrii €CJI CTYJICHT MPABUIHLHO BBITIOJTHIII HE MEHEE
(ymoBneTBOpH- MOJIOBUHBI pabOTHI WIIN JOMYCTHII: HE Ooliee
TEJIBHO) JBYX IpyObIX OIMOOK; MK HE Oosiee OJJHOH Tpy-
00 1 OHOM HEerpyOOi OITMOKH U OJTHOTO HEJ0-
4eTa; WK He 0ojiee ABYX-TPeX HEerpyObIX OIIM-
OOK; WM OJHOM HeTpyOOl OMMOKH U TPEX HEO0-
YEeTOB; WM MMPU OTCYTCTBUH OIMHUOOK, HO TIPH
HAJIMYUU YEThIPEX-MATH HEJT0UYETOB.
ba3zoBblii CTYJICHT BBIIIOJIHWI PabOTy MOJHOCTHIO, HO J10-
(xoporiro) MyCTHJI B HEH: He O0Js1ee 01HO# HerpyOoi ommo-
KU ¥ OJJHOTO HEJ04eTa iU He Ooiee AByX He/l0-
4EeTOB
Boicokuit pabota BeInosiHeHa 6e3 OMO0K, yKa3aHbl BCE
(oTmuuHO) pacyeTHbIe (HOPMYIIBI, CAMHUIBI U3MEPEHHUS, O€3
OIIMOOK BBIIOJHEHBI MATEMATUYECKHE PACUETHI
Huzkuit JIOITYCTHIT YUCJIO OIIHOOK U HEI0UETOB
(HeyIOBIETBOPH- | TIPEBOCXOISAIEE HOPMY, ITPU KOTOPOH MOKET
TEIILHO) OBITh BHICTABIICHA OIICHKA «3»
[Toporossrii CTYZCHT NPaBUJIBHO BBITOJHII HE MEHEE
(ymoBieTBopH- MOJIOBUHBI PAa0OTHl WMIU JOMYCTWJI: He Ooiee
TEJIbHO) JBYX TPYOBIX OIMOOK; MM He Ooiee 0THOU Tpy-
00# 1 o1HOM Herpy0Ooil OmMOKHU U OJTHOTO HEJO-
4yera; WM He 0oJiee JABYX-TPEX HErpyOBIX OIIH-
00K; W1 OAHON Herpy0oil olMOKU U TpeX HEeJo-
Pacuernbie
YEeTOB; WJIU TPU OTCYTCTBHUHU OIIMOOK, HO TIpHU
ajann HAJIMYUU YEThIPEX-TATH HEJA0UYETOB.
ba3zoBb1it CTYJIEHT BBIIIOJIHUI paboTy MOJHOCTBIO,
(xoporio) HO JIOMYCTHUII B Hel: He Ooliee 0JTHOM HerpyOoi
OIHMOKH U OJJHOTO HEJ0UYeTa WK He 0oJiee IBYX
HEJ0YETOB
Bricoknii paboTa BbINIOJIHEHA 0€3 OIIMOO0K, YKa3aHbI
(oTM4HO) BCe pacueTHbIe (OPMYIIbI, €TUHUIIBI U3MEPEHUS,
0e3 omMnOOK BBIMOTHEHBI MATEMAaTUYECKHUE pac-
YeThl
Huzkuit KonndecTBo mpaBHIBHBIX OTBETOB Ha BOMPOCHI
(meynoBierBopu- | Tecta MeHee 60 %
TEJILHO)
[Toporossrii KonnyecTBo npaBWIBHBIX OTBETOB HA BOIIPOCHI
(ynoBneTBOpH- TecTa oT 61-75 %
Tect
TEJILHO)
bazoBerit KomruecTBo npaBuiIbHBIX OTBETOB Ha BOMPOCHI
(xoporio) Tecta ot 76-84 %
Bricokuit KomunuecTBo npaBuiIbHBIX OTBETOB Ha BOMPOCHI
(oTIMYHO) tecta oT 85-100 %

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO JAUCHHUILINHE

[IpomexxyTouHast aTTecTaus sBJIAETCS MPOBEPKON BCEX 3HAHUM, HABBIKOB M YMEHUU CTY/ICH-
TOB, MIPUOOPETEHHBIX B MPOLIECCe U3YUECHUS AUCUUIUIMHBL. POPMOI MPOMEKYTOUHON aTTecTalluu MO
JUCLUTIIIMHE SIBIISETCSA 3a4eT.

Jlis oLleHMBaHUA pPe3yJbTaTOB OCBOCHUS IUCLUIIIMHBI IPUMEHSETCS CICAYIOIIHUE KPUTEPUU
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OIICHUBAHMSI.
Kputepuu onieHuBaHNs YCTHOTO OTBETA HA 3a4eTe
OueHka «3a4TeH0» BBICTABIIAECTCS CTYACHTY, €CIIU:

1. BOIIPOCHI PACKPBITHI, U3J10KEHBI JJIOTMYHO, 0€3 CYIIECTBEHHBIX OIINOOK;
3 b 2
2. [I0OKa3aHO YMEHUE WIICTPUPOBATh TEOPETUUECKHE MTOJI0KEHHSI KOHKPETHBIMU ITPUMeE-
pamu;
3. IPOIEMOHCTPUPOBAHO YCBOEHHE PaHee H3yYCHHBIX BOIIPOCOB, CHOPMHUPOBAHHOCTD

KOMHCTGHHHﬁ, YCTOI\/'I‘II/IBOCTB HCIIOJIB3YEMBIX YMCHI/Iﬁ 1 HAaBBIKOB.
I[OHYCKaIOTCH HE3HAYUTEIbHEIE OIIHOKHU.
OIIeHKa «HE€ 3a4YTCHO>» BBICTABJIACTCA, CCIIN:

1. HE PACKPHITO OCHOBHOE COJIep KaHNe y4eOHOro MaTepHaa;

2. o0OHapy’KeHO HE3HAHHE WJIM HeTIOHMMaHue OOJIbIIei Ui HanboJee BaKHOW 4acTH
y4eOHOro MaTepHaia;

3. JIOIYIIEHBI ONIMOKU B OIIPEIeICHIH MTOHATHI, KOTOPHIE HE UCIIPaBIIEHBI TIOCIIE He-
CKOJIBKMX HaBOJSIIMX BOIIPOCOB,;

4. He c(hOpMUPOBAHBI KOMIIETCHIINN, YMEHHS U HABBIKH.

6.3 TunmoBbIe KOHTPOJIbHBIE 3aJaHUSI WJIH HHbIe MAaTePHAJIbl, HEOOX0UMBbI€ 1JI51 OLEHKHU
pe3yJbTATOB OCBOCHUS TUCHHILIUHBI

BOITPOCHI COBECEJJOBAHUS
Bonpocut k pazdeny |
Cnocobwi peutenus 3a0a4 no XumMuu

1. [Ipsimoii anreOpanvecKuid crocoo.
2. Crioco6 mporopIuoHAILHOTO pacyera.
3. KBagpar [Iupcona.
4. Pemienue 3a7a4 criocoOOM MPOU3BOJIBHOM TUITOTE3HI.
5. Pacyersl no xumuueckum opmyrnam. Berancnenue maccoBbix goneit (%) mo ¢popmynam Be-
IIECTB.

Bonpocwt k pazoeny |1

l'asosvle 3axonbl. B3aumosasucumvle napamempuvl COCMOSAHUA 24308

1. CtexuomeTpuyecKkre 3aKOHbl XUMUU:
- 3aKOH COXPaHEHUsI MacChl U SHEPTUH BEIIECTB;
- 3akoH noctosiHcTBa coctaa (K. [IpycT);
- 3aKOH KpaTHbIX oTHoIeHu# ([x. lanbron);
- 3aKOH ABOT'aJipo U CIEJCTBUS U3 HETO;
- 3akoH 00beMHubIX oTHOMeHuH (K. ['eit-Jlroccak);
- 3aK0H skBUBaNeHTOB (M. Puxtep).
2. OCHOBHBIE BEIMYUHBI, IPUMEHSIEMbIC B XHMHUU:
- aTOMHBIE M MOJIEKYJIIPHBIE MACChl, UUCIO ABOrajpo, 1 a.e.M. (aTOMHas €IMHUIIA MACChI), Mac-
ca aToMa M MOJIEKYJIbI;
- KOJIMYECTBO BEIIECTBA, MOJIb — €AMHHUIIA U3MEPEHHsI KOJIMUECTBA BELIECTBA; - MOJISIPHAs Macca,
orpeziesieHue MOJISIPHON Macchl BEIECTBA,
- MOJISIPHBIM 00BEM ra3000pa3HbIX BELIECTB.
3. CTexuoMeTpruIecKre pacueThl 0 YPAaBHEHHUSIM XUMUYECKUX PEaKIUii.
4. Cxema pacyera 110 XUMHYECKOMY YPaBHEHHUIO C HCIIOJIb30BAaHHEM Macc U 00bEMOB.

Bonpocul k pazoeny 111

OcnosHble munvl paciemHuvlx 3a0a4

1. Haxoxnenue momnekynspHoi ¢popmyiibl BemectBa. Haxoxnenue ¢popMyiibl BenecTsa Mo mMac-
COBBIM JIOJISIM 3JIEMEHTOB.
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2. HaxoxeHne XuMU4ecKoi (popMyJsl ra3000pa3HOro BELIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEH-
TOB M OTHOCUTEJIHHOM TUNIOTHOCTH €T0 M0 APYyroMy rasy.
3. HaxoxneHue XuMuuecKoi (hopMyJIbl BEIIECTBA 1O MPOIYKTaM CTOPaHHUS.
4. Cxema pacyeTa 0 XUMHUYECKOMY YPaBHEHHUIO C UCMHOJIb30BaHUEM KOJIMYECTBA BellecTBa. Boi-
YHUCJICHUS N0 XMMHYECKHM YpaBHEHHSIM Macc (00bEeMOB) BEIIECTB IO M3BECTHON Macce (00be-
MY) OJIHOTO M3 BCTYMAIOUIUX WU MOJTYYAIOUINXCS B Pe3yJIbTaTe PEaKkiuu BEIIECTB.
5. PacdeTsl M0 XMMHUYECKHM YPaBHEHHUSM IPU YCIOBHH, YTO OJHO U3 PEarUpYyIOIIMX BEIIECTB
IAHO B U30BITKE.
6. PacueTsl Mo TepMOXUMHUYECKUM ypaBHEHUsIM. Brruncienue o0bema raza, HeoOX0IUMOro JUis
PEaKIMU C ONpeeTICHHBIM 00EMOM JIPYTOro rasa.
7. Onpenenenre MaccoBOM (0OBbEMHOM /10JIM) BBIXOJIa MIPOAYKTa PEaKlMu B MPOIEHTAaX OT TEO-
pPETUYECKH BO3MOKHOTO.
8. Brruncnenne macc (00beMa) MPOAYKTa PEaKIuu MO M3BECTHOW Macce (00beMy) MCXOIHOTO
BEIIIECTBA, COJIEPIKAILETO IPUMECH.
9. Haxoxnenue ¢hopMyJibl BelleCcTBa M0 YKAa3aHHBIM B YCJIOBUU 33]]Ja4l CBOHCTBAM.
10. Ompenenenue coctaBa CMecei BEIIECTB U CIIaBOB. MaccoBast J10J1s1 KOMIIOHEHTA.
11. TunuyHble peakuu pa3aoKEHUs BEIIECTB, COCTABISIONIUX CMECH.
Bonpocuwl k pazoeny |V
Pacmeopui
1. MaccoBast 107151 BEIIIeCTBa B PacTBOPE.
2. PactBopumocTs. Kpucranmoruaparsl.
3. 3agaun Ha omnpeneneHue GopMyIIbl KPUCTATUIOTUAPATA.
4. 3aauu Ha IPUTOTOBIICHUE PACTBOPOB KPUCTAJUIOTHIPATOB.
5. JIeicTBUA ¢ paCTBOPAMM:

- paz0aBiieHuUE,
- ynapuBaHHe,
- KOHIICHTPUPOBAHUE,
- CJIMBaHUE JIBYX PACTBOPOB.
Bonpocut k pazoeny \V
Inexmponus

1. OKHCTUTENBHO-BOCCTAHOBUTENLHBIE PEAKIUH.
2. [IpaBwita cocraBieHUs] ypaBHEHUI OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.
3. Metoasl MOHHO->NEKTPOHHOrO Oananca. Ponmb cpeapl B MPOTEKAHWHM OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX ITPOIIECCOB.
4. DNeKTpoNn3 Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOIIN3 PACIIIaBOB U pac-
TBOPOB.
5. KonnuecTBeHHBIE COOTHOIIIEHUS MPU dIeKTponu3e. 3akoHbl Dapaes.
6. 'albBaHUYECKHIT DIICMEHT.
7. HanpaBneHue u riryOMHA OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Bonpocul k pazoeny V1

Ocobennocmu OTUMRUAOHBIX 3A0aY
1. OcoOeHHOCTH OJIMMITHAAHEIX 3a1a4.
2. ®opMBbI TOCTPOCHHSI OTMMITHATHBIX 3a7a4.

KOMILJIEKT 3AJIAHUHM 1JIsI KOHTPOJLHOM PABOTHI
KounTpoJubHnas padora Nel
Bapmunanrl
1. Jausr 0,5 m° rasa npu 37°C u 4052 xIla. Tlpu kakoM JaBieHHH O0BEM ra3a IpH
0°Ccraner paBubM 1 M3?
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2. CMmech U3 XJIOPUIOB KalbIlUsl M MariHusi COCTaBlieHA TaKUM 00pa3oMm, 4To Ha 1 MOJb
XJIOpUAa MarHusl MPUXOIUTCs 1 MOJb XJopuaa Kanbius. KakoBa MaccoBast 10l XJIOpUIa KaJIbIUS U
XJIOpUJa Maruusi B cMecu?

3. Onpeznenute KOJUYECTBO BEIISCTBA aTOMapHOro Oopa, cojep)kamierocs B TeTpadbopare
Hatpus NaxB4O7 maccoii 40,4 .

4, O6pa3zen coequnenus ¢ocdopa u 6poma maccoi 81,3 r cogepxkut docdop maccoit 9,3
r. OnpenenuTe MPoCTEUITyr0 GopMyITy TOTO COSTUHCHUS.

KontpoJabsHas padora Ne2

Bapmuanr 1
1. Kaxoit 00bem okcuma yriaepona (1V) BeimenuTcs mpu B3auMOACHCTBUU M30BITKA pac-
TBOpA a30THOU KUCIIOTHI C PAaCTBOPOM Maccoil 16 r, cogepxaum 7% kapOoHaTa HaTpus?
2. [Ipy monHOM TEpMHYECKOM pa3fiokeHUHu coiu A nonyuwin 21,6 T Meramna u 6,72 1

CMECH JIByX ra3oB, OJIMH U3 KOTOpbIX uMeeT Oypblil 1BeT. [Ipu pactBopenun 21,6 r nmosyduBuierocs
MeTajula B a30THOM KHUCIIOTE€ 00pa3oBajics HUTpAT OJHOBAJEHTHOro meramia u 4,48 i1 rasa Oyporo
nBera. Onpenenure GopMyiIy ¥ KOTHYECTBO HCXOTHON COJIH.

3. Ha BemectBa A, b, B B coctaB KOTOpPBIX BXOJUT OJMH U TOT K€ KaTHOH, OAEHCTBOBA-
71 U30BITKOM PacTBOpa CEpHOM KUCIOTHI. [Ipu 3TOM 00pa3oBaiich OECIIBETHBIE PACTBOPHI, a B CIIydae
BemecTB A u b, kpome TOro, BbIEIMINCH COOTBETCTBEHHO OecuBeTHble rassl I u [I. Bemectso B B3a-
UMOJICHCTBYET C paCTBOPHUMBIMH COJISIMH Oapus, 00pa3yst Ipu STOM HEPACTBOPUMBIN B KHCIIOTAaX OCa-
nok. I'assl I' u [l MoryT pearupoBaTh Mexay co0oii ¢ oOpa3zoBaHueM TBepaoro BemecTtsa E, nmpu rope-
HUU KOTOpPOTO B Kuciopone oOpasyercs ra3 I'. Ilpu B3aumoneiictBuu razos I' u [l ¢ ruapoxcuaom
HaTpus oOpa3yroTcsi cooTBeTcTBeHHO BemiecTBa A u b. Ompenenure Bemectsa A, b, B, I', /I u E.
Hanummnre ypaBHEHUs COOTBETCTBYIOLIUX PEAKIIMM.

4, [Tpu cxxuranum 251,2 r cmecu nupuTa U cyiabhuaa uHka odpasosanoch 71,68 1 (H.y.)
nuokcuaa cepbl. OnpeaennTe cCocTaB CMECH.

KontpoabHas padora Ne3
Bapuanr 1

3agaua 1. Ilpu coxokeHuH oOpaslia UcciIelyeMoro OpraHuueckoro Bemectsa macco 0,56 r no-
aydgeno 1,32 r yrnekucnoro raza u 0,36 r Bogsl. M3BecTHO, Y4TO JaHHOE BEIIECTBO OOECIBEYHBACT
OpOMHYIO BO/Y, @ IIPU HarpeBaHUM C TMIPOKCUAOM MEIU U U30BITKOM THAPOKCHA HATPHUS BbI3bIBAET
BbIMa/ICHUE OCajKa. YCTAHOBJIEHO, YTO | MOJb 3TOr0 BEIECTBA MOXET MPUCOECIUHUTH He Ooiee 1
Moib Opoma. ITpuBenure popmyiy BeliecTBa, HAUIIUTE IEPEUHCICHHbBIE PEAKIIUH.

3amaua 2. 0,3 r cMecH OKCHJIOB IIMHKA M MarHusi pactBopwiu B 17 mi 1H pactBopa consHoit
KUCIOTHI. MI30BITOK coNsiHON KucnoThl HeTpanuzosanu 8 miu 0,5H pactBopa ruznpokcua Hatpus. Bei-
YHUCIIUTE MPOLEHTHBIN COCTaB CMECH OKCHUIOB.

3anaua 3. B kakoif macce Boabl HeoOxoaumo pactBoputh 400 r 20%-ro oneyma, 4ToObI MOITyY-
yuth 90% pactBop cepHOM KuciaoThl? [lomydeHHbIN pe3ynbTaT MOATBEPIUTh, UCIONB3Ys KBaapaT
ITupcona (IIpaBuio kpecra).

3anaya 4. CKOJBKO IpaMMOB BOJBI M TenTaryapaTa cyibdara MHKa HEOOXOAUMO B3ATb JJIS
TIPUTOTOBNEHHs HackimenHoro mpu 55 °C pactBopa, mpu oxnaxaenuu kotoporo g0 0 °C MoxHO mo-
Jy4uTh 1 MOJIb MEPEKPUCTAININ30BAHHOTO KpucTauioruapaTta? PactBopumocTs cynbdara HUHKA IpU
55 °C cocraBmsier 80T, a ipu 0 °C-416T.

3amaua 5. Mennyto macTuHKy mMaccor 13,2 r momectunu B pactBop Hutpata xenesa(lll) mac-
coit 300 r ¢ maccoBoi nonei conu 0,112. ITocne HEKOTOPOro BBIAEPKUBAHUS IUNIACTUHKHU B PacTBOpPE
ee BeIHYNU. B pesynbpTaTe maccoBas noiis Hutparta sxene3a(lll) okazamace paBHOI MaccoBOM 10J1€ COTH
menu(Il). Onpenenure Maccy MIACTUHKU MOCJe OKOHYAHUS PeaKLUH (KOria €€ BBIHYJIM U3 pacTBOPA).

KOMILIEKT 3AJTAHUAM
PACYETHBIE 3ATAYA
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| Cioco0bl perieHus1 3a1a4 10 XUMHHU

1. Onpenenure Maccy OKCUJIa aTlOMUHUS KoaudecTBoM BemiectBa 0,25 monb.  OtBeT: 25,5 T.

2. Kakoe kommuecTBO BelecTBa coiepKUTcs B kKapOoHarte kanus maccoit 552 r? OtBet: 4 MOJb.

3. Uemy paBHO KOIM4eCTBO KapOoHaTa Kanblus, Maccakotoporo 1 r?  Otser: 0,01 Mob.

4. Brrancnure maccy hocopHOit KUCTOTH KOJIUYECTBOM BEUIECTBA 5 MOJIb. Otset: 490 1.
5. Ckompko atomoB dochopa coxepxkurcs B Terpadochope Ps  maccoir 155 r?
Ortsert: 3 -10%,

6. B kakux o6beMax a30Ta U BOJbI IPH H.y. coaepskutcs 3,01-10% monexyn?

OrtBet: 00beM a3ota 1121; 06BeM Boabl 90 M.

7. ['me comepxkutcs 60BIIIE AaTOMOB BOJOPOA: B IBYX JIUTPAX METaHA WA B JBYX JIUTPAX BOJO-
poma?OtBeT: B 2 J1 METaHa aTOMOB BOJIOPOJia B 2 pa3a OOoJIbIIIe.

8. B kakoM o0BeMe XJIOpa CTOJBKO KE MOJICKYJ, CKOIIBKO WX COJEPKUTCS B 49 T CEpHOU KHCITO-
te1? OtBeT: 11,2 11.

9. Paccunraiite maccy 2,24 1 (H.y.) nuokcunaa yriepoaa. Onpeaenure KOJIMYeCTBO BEIISCTBA H
ypcno Monekyn. Otset: 4,4 1; 0,1 monb; 6,02-10%2 Monekyin.

10. OnpenenuTe abCOMIOTHYIO Maccy aroma remus. OTset: 6,64 -10%4 1.

Il 'a30BbIE 3aKOHBI

B3anMo3aBucHMBIe TApaMeTPhI COCTOSIHUSI TA30B
1. Hanbl 8 1 raza npu —23 °C. I[Ipu kakoil Temreparype o6beM rasa craner paBHbIM 10 11, ecnu
nasienne ocrtanercd HemsMeHHBIM? OtBet: 39,5 °C.
2. Janer 40 mut raza pu 7°Cu 96 xlIla. Ilpu xakom ngaBieHHUH 00beM Ta3a JOCTHTHET 60 MJI, eciu
Temrneparypa Bo3pocna 1o 17°C?  Otsert: 66, 3 xIla.
3. B 3akppiTom OanioHe HaxoIuTCs Tra3 npu Temneparype —3°Crnoa HeKOTOphIM naBieHueM. [[o
KaKo# Temreparypbl JOJDKEH OBITh HarpeT ra3, 4ToObl JaBlieHHE BHYTpH OaioHa Bo3pocio Ha 20%?
Ortger: 51 °C.

4. Brraucnute Maccy M3MEpPEHHBIX MPHU CTAaHIAPTHBIX yClIoBUsAX | i1 Bogopona, 1 11 okcuzaa yrie-
poxa (I), 1 1 dpocrena COClo. Otser: 0,0824 1; 1,15 1; 4,04 1.

S. Boruncnute Maccy MU3MEpPEHHBIX IPU HOPMaJIbHBIX yclIoBUsX | 11 Bogopona, 1 i1 okcuaa yrie-
poxa (I), 1 1 dpocrena COClo. OtBer: 0,09T; 1,251; 4,42 1.

6. Breraucnute Maccy Bo3myxa B KomHare pazmepamu 6x8x4 mpu 20°Cu maBnenuum 101,3 klla.
Ortser: 232 Kr.

7. Berancnure maccy: a) 1 i1 Bomopoaa ipu 10°Cu 96 xIla; 6) 8 m xucnopona npu —13 °C u 104
klla. Otser: a) 0,082 T;6) 12,3 1.

8. Macca 1 nra3a (H.y.) cocraBusieT 1,25 T.

BrruncnuTe: a) MOIAPHYIO MAcCy Ta3a; 6) Maccy MONEKyJIsl Taza.  OtBeT: 28 r/Monsb; 4,65 * 1028 r.

9. Bripasute B rpamMmax: a) Maccy 1 * 10?2 aTOMHBIX eJMHHI] Macchl; 0) Maccy SIeKTpOHa, CO-

crasisitornyto 0,00055 aToMHOM €IMHUITBI MACChI; B) BO CKOJIBKO pa3 O- YacTHIlA TSDKENee DJIEKTPOHA
(Macca o- gactunpbl coctaBiseT 4,002 atomHol enuHuUIBI Maccehkl)? Oteet: 0,0166 13 6) 9,1 - 1038 r; B)
7280 pas.

10. ConocraBbTe YHCIO MOJIEKY, coaepxkaiieecs B 1T H2SOq, ¢ unciom Monekyn, cofepKaumMes
B I r HNOs3. B kakom ciyyae v BO CKOJIBKO pa3 YHCII0 MOJISKYIT OoJTbIe?

Otser: B 1 r HNO3 B 1,56 pa3a Gombite.

111 OcHoBHBIE THIIBI PACYETHBIX 32/1a4.

Bv1600 ucmunnoii hopmynvr sewgecmasa
1. O0pa3ser; xpoMucToro xenesnska coaepxut Fe(CrOz)z - 94%; Mg(CrO2). - 6%. Omnpenenute
Maccy Xpoma, COAEpIKaIlerocs B XpOMHCTOM xkene3Hske maccod 500 kr. Otser: 232,65
kr.OnpeeNTe MacCOBYIO JIOIO KPUCTAUTU3AIMOHHON BOJIBI B KpucTaymmmaeckoi coae (NaxCOs - 10
H20) maccoii 100 T. Otgert: 63%.
2. N3 obOpasma ropHO¥ mopoasl Maccoi 25 1, coaeprkaiieid MuHepai apreHTHT (Ag2S) BBIIEICHO
cepebpo maccoit 5,4 r. Onpenenure MacCOBYIO OO apreHTHTa B 00pasiie. Otser: 24,8%.
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3. Oxkcupa sneMenTta umeet coctaB 903, MaccoBast A0JIs1 KUCIOpoaa B 3ToM okcujae — 60%. Kakoit
3JIEMEHT 00pa3yeT OKCHU? OtBer: cepa.

4. Oxkcua kanust Maccoit 18,8 T pactBopuiid B 50 T Boabl. Onpeaenure MacCoBYIO JOJ0 THAPOK-
cuja Kainus B noyyeHHoM pactsope. OteeT: ®% (KOH) = 16,3%.

5. MaccoBast gons xyopa B xyuopune ¢ochopa cocrasiser 77,5%. Onpenenure npocTenuryro
dbopmyiry XIopuaa. Ortgert: PCls.

6. Coenunenue conepkut Bojopona (6,33%), yruepon (15,9%), kucnopon (60,76%) u eme onux
3JIEMEHT, YMCJIO aTOMOB KOTOPOTO B MOJIEKYJIE PaBHO YHMCIy aTOMOB yriiepoja. Omnpeaenure 310 co-
equHenune. K kakomy kimaccy ono otHocutcsi? Otet: NH4HCOs.

7. Omnpenenure MONEKYJSIpHYO (GOpMYITy YIIEBOJOPOIa C MACCOBOM Joeit yriepona 85,7%; oT1-
HOCUTEJIbHAS IIOTHOCTH 110 BO3AYXY ATOr0 COeIMHEHUs paBHa 1,45. Oter: C3He.

8. [Tpu cropannu OpraHuvecKoro BemecTBa Maccoi 4,8 T oopazoBanoch 3,36 11 yriIeKHCIoro rasa
(1.y.) 1 5,4 T Bogsl. [TOTHOCTB MapoB 3TOTO COEAUHEHHUS 0 BOAOpoaAy paBHa 16. Onpenenure Mose-
KYJSIpHYIO (DOpPMYITy 3TOTO BEIIIECTBA. Otset: CHa.

9. KpyroBopoT a3zoTa B npupo/ie BKIIOYaeT OMOJIOTHYECKYIO (PUKCAIMIO 3TOTO 3JIEMEHTA MPH T0-
MOIIY KITyOCHBKOBBIX OAKTEpUI U MPOIECCHI €r0 OKUCICHHUS TPU ICKTPUUIECKUX paspsaax. Bo Bpems
IpO3bI B BO3[yXe 00pa3yeTcsi HEKOTOPOe KOJIMYECTBO OKCHJA a30Ta HEU3BECTHOI'O COCTaBa. Y CTAaHOB-
JIeHo, 4To abCOMIOTHAA Macca OJHOM MoJIeKynbl coctapiseT 4,99 - 102 r. Onpenenute Gopmyy 3T0-
IO COEIMHEHUSI. Otser: NO.

10. [Ipu paznoxenuu 49 r HEM3BECTHOI'O BEIIECTBA BhIACIWIOCH 13,44 11 KMCIOpOJA U OCTAIOCH
TBEPJI0€ BEIIECTBO, coaepxaiiee 52,35% kamus u 47,65% xinopa. Onpenenure GopMyiay HEU3BECTHO-
IO BEIECTBA. Otset: KCIOs3.

11.  Ilpm npokanuBanuu 10,4 T cynb(puUTa HEM3BECTHOTO METaJlIa IMOJIyYeH €ro OKCHJ TaKOW ke
Macchl, Kak IpH pasnoxkeHuu 5,8 T ero ruapokcuna. Onpenenure, CylbPUT Kakoro MeTaa ObuT Moj-
BEPTHYT Pa3JIOKECHHIO. OtBet: MgSQOs.

12.  Ompenpenute dhopMyiy mpeneabHOW OJHOOCHOBHON KapOOHOBOM KUCIOTHI, €CIM U3BECTHO, UTO
Ha HeHTpanmu3anuio mpookl ee Maccoit 11 r 3arpaTmim pacTBop o0ObeMoM 15,75 Mt ¢ MaccoBoi Jtoiei
ruapokcuaa Hatpust 25% u miaotHocThio 1,27 1/mi. CKOIBKO U30MEPHBIX KUCIOT COOTBETCTBYET JaH-
HOU (opmyTe. OtBer: OyTaHoBasl.

13. Munepan ouproza coaepxur (B %): 2,3 H, 14,2 P, 24,8 Al, 58,7 O u npumMecu Meau, onpeze-
JSIOIIKE OKpacKy. BeiBemuTe npocTteitinyto hopmyiy BemiecTBa. 3anumuTte GopmMyiy MUHEpasa B BU-
ne (GopMya BO3MOXKHBIX €r0 COCTaBJISIOUINX KOMIIOHEHTOB (COJNb, TUAPOKCHU, BOJA). Ortger:
AlIPO4-Al(OH)s- H20.

14.  Munepan uzympyn coaepxkur (B %) 5 Be, 10 Al, 31 Si, 54 O u npumMecu Xxpoma, ONpeeIsio-
IIMe 3€JIEHYI0 OKpacKy. BriBeauTte mpocreiinryio ¢hopMyly MUHepana. 3anumure GopMyay MUHEpaia
B BUjIe ()OPMYJT OKCHJIOB. Ortset: 3 BeO- Al,0z- 6 SiO>.

15.  HewusBectHbiii MeTayum Maccoit 13 r oOpaboTanu M30BITKOM OYEHBb Pa3z0aBICHHOTO PAacTBOpPA
a30THOU KHCIOTH. K mMoiydeHHOMY pacTBOpy MpuUOaBMIM M30BITOK IIETOYH W MpOKUISTUIU. [lpu
3TOM BBIAETIIIOCH 1,12 11 ra3a (H.y.). YCTaHOBUTE, KaKOM MeTaul ObLJT pAaCTBOPEH B a30THOM KHUCIIOTE.
Hanummure ypaBHeHHsI onMcaHHBIX peakiuii. OTBET MOATBEPIUTE pacueTaMHu. Ortger:
IIUHK.

16. KoHeyHBIM MPOAYKTOM OKHUCIICHHS OECIIBETHOTO Ta3a A — HecoleoOpa3yIolero OKCuaa SBiseTcs
coenuHenue b. Eciu B KOHIIEHTPUPOBAHHBIN PACTBOP 3TOTO COSMHEHUS IIOMECTHTh CBUHEII, TO B Ka-
YecTBE OJTHOTO M3 MPOAYKTOB peakluu o0pa3yercsi BemeCTBO B, pacTBopeHHEM KOTOPOTO MOKHO TO-
ayuyuTh BeniectBo A u b. Uto coboit npencrasmsitoT Bemectsa A, b u B? Hanuimure ypaBHeHus coOT-
BETCTBYIOIIUX PEAKITHIA. OtBet: A — MOHOOKCH] a30Ta; b — a3oTHas kucnora; B — au-
OKCH/JI a30Ta.

17. Tlpu neiictBum Ha 6,32 T TBEPIOTO OKPAIIEHHOTO BEIIECTBA A KOHIIEHTPUPOBAHHONH MUHEPATHHOM
KHCIJIOTOW BBICNUJICS Ta3 b, KOTOPBI MeaJIeHHO MpomycKainu 4epe3 95,1 T BogHOM cycneH3nn kapoo-
HaTa Kajiblus. BeriecTBa B3auMOJIEHCTBOBAIIM B DKBUMOJISPHBIX COOTHOIIEHUSX. BBIYMCIUTEH mpo-
LEHTHYIO KOHIIEHTpAIMio 00pa30BaBUIMXCS B PACTBOPE BEIIECTB. J[OMOTHUTENBEHO U3BECTHO, UTO pac-
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TBOPUMOCTH BellecTBa A B BOJI€ IIPM KOMHATHOHM TeMIIepaType HEeBEIHMKa U MPH NPOIMyCKaHUH Tra3a b
yepe3 OpOMHYIO BOAY OKpacka rmocienHei ncyesaer. Hanummre ypaBHEHUS] COOTBETCTBYIOLIUX Peak-
iuii. OtBet: A — KMnOs; b — Clz; o (HCIO) = 5,25%; o (CaClz) = 1,11%.

18. HexoTopoe TBepA0€ HEPACTBOPUMOE B BOJIE BEIIECTBO A KEJITOTO 1[BETA PACTBOPSETCA B a30THOM
KHCIIOTE ¢ 00pa3oBaHueM OeclBETHOTO pactBopa. [Ipu nqoOaBieHuH 1m1e1049H HOSBIISETCS HOBOE Bellle-
CTBO, KOTOpOE pasziaraercsi ¢ o0pazoBaHMEM MCXOIHOTOo BemiectBa A. HarpeBanue mocneaHero npu-
BOJIUT K TOMY, YTO Ha CTEHKaX MPOOUPKH MOSBISIOTCS cepedpucthie Karu. Onpeaenure BeuecTBo A.
Hanumure ypaBHEHUs COOTBETCTBYIOLIUX PEAKLIUM. Otget: A — NazO.

Cxema pacuema no XuMu4ecKoMy YPAaeHeHUIo ¢ UCNOIb308AHUEM MACC U 00bEMO8
1. Kakoii 06bem okcuaa yriaepoaa (1V) (H.y.) MOTJIOTUTCS PacTBOPOM, COJEPIKAIUM THAPOKCHT

KaJbIs Maccoit 3,7 r? Otser: 1,12 1 CO2.
2. Paccuuraiite 00beM KHCIIOpOJa, HEOOXOAMMBINA i1 Cokuranus 160 Mm% okcua yraepoaa (1),
conepskaniero 15% (1mo o0bemMy) HETOPIOUUX MPUMECEH. Otser: 68 M20,.

3. Ilpu B3auMOAEHCTBUU HUTpaTa HATPUS C KOHIICHTPUPOBAHHON CEPHOM KHUCIOTOH IMOJIYUHIIH
22,7 T a30THON KHUCIOTHI, 4yTO cocTaBuio 90% oOT TeopeThyecku BO3MOKHOro. CKOJIBKO HUTpaTa
HaTpus BCTynuio B peakiuto?  OteT: 34 r.

4. Omnpenenure Maccy TEXHMYECKOTO allOMHUHHUA (MaccoBas H0Js amtoMUHUA 98,4%), KOTOpBIH
noTpedyeTcs sk ATFOMOTEPMUYECKOTO MOJy4eHHs BaHaaus maccoi 15,3 r u3 okcuaa Banamus (V).
OTBet: 13,7 r TEXHUYECKOTO aJIIOMUHUSL.

5. Jlns o6xura 1000 kr skenne3HOro KoueaaHa, cojaepkamero 4% MHHEpaIbHBIX MPUMECeH, 13-
pacxomoBarno 5000 m° Bo3myxa. OmpenennTe MPOIEHTHBIH COCTAaB 0OPA30BABIIEHCS Ta30BOH CMECH.
Ortser: 82,2% N2; 10,4% O3; 7,4% SO..

6. Bsopsana cmech, cocrosimias u3 18 m Bogopona u 12 1 kucinopoga. Onpenenure 00beM cMecH
1I0CJIe B3phIBA [P YCIOBUHU, YTO U3MEPEHHUS TPOBOAMINCE IIpU Temneparype 12 °C.

OtBeT: 18 11 BOSIHOTO T1apa 1 3 J1 KUCI0poa.

7. Tlpum obGxure oOpasia MuHEpaia Maccoit 26,8 T, IpeaCTaBISIONIero co00l cMech Cylb(uI0B
xenesa (1) u menu (1), Bermenmiocs 6,72 n okcuaa cepsl (IV). Paccuutaiite maccoBbie 1onu cynbdu-

JIOB eJie3a ¥ MEJIM B COCTaBe MUHEpaa. Otser: o (FeS) = 82,1%; (CuS) = 17,9%.

8. K pacrtBopy, conepxammemy 10 r a30THO# KucnoThl, fo6aBmu 10 r rugpokcuaa Harpusi. Kakoi
1BeT OyJIeT UMETh JJaKMycoBasi OyMakKa, MOrpy>KeHHasl B MOJy4E€HHBIH pacTBOp? Or-
BET: CHHHUM.

9. Kakoe KOTMYecTBO TEIJIOTHI BBIJICIUTCS MPH CTOPaHUU B Kuciopose 12 r Bogopoaa?
Ortser: 1714,8 xJIx.
10. CocraBbTe TEpPMOXMMHYECKOE YPaBHEHHUE IPOIECcca, €CIIM M3BECTHO, YTO TPU CTOPAHHUU 2 T

amomuHus Beiaensiercsa 62 k[ termnotel. OTBeT: 3348 K/[X.

11. PaccuuraiiTe Maccy jkene3a, KOTOpO€ OKUCIUIIOCH TMPU PKABJICHUU CTaIbHOU TPYyOBI, €ciu ¢
TpyOBI yOpanu pkaBuMHy, Macca KOTopoi B mepeBoje Ha okcuj xenesa (111) pasua 480 r. Otser:
336T.

Pacuemul no mepmoxumMudeCKum ypaeHenuim

1. CKoJbKO 3HEpruu BBIAENUTCSA Hpu mnpeBpamieHun 50 r 6e3BofgHOro cyibpara MeIu B
MEeHTaruapar?

2. BoruncnuTh TemnoBoil 3 pexT peakiui BOCCTAHOBJICHHS AJIFOMUHHUEM JKeJe3a U3 OJHO-
ro MoJst okcuaa xenesa (11).

3. Boruncnuts TennoBoi 3QpexT cieayromen peakium:

C2Hag) + H2Oqry + AH = CoHs0H ).

4, Brerauciuts TemioBbie 3G GEKThI CASAYIOMMNX PEAKITHNA:

a) CaCOgz(s)= CaOs.) + CO2(r);
0) Cr203(m)+ 2 Alms) = 2 Cris)tAl203(rs.).
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5. BbIYHCIUTE TEMJIOTBOPHYIO CIIOCOOHOCTD YIS (B KWJIOMKOYJIAX Ha KUJIOTPAMM), €CITH
MaccoBasi 105151 yriiepoaa paBHa 0,8, a B OTXOASAIIMX Ta3aX MOJISIPHBIC JIOJM PaBHBI: OKCHIA yIiiepoa
(IV) - 0,15, a okcuna yriepoza (I1) — 0,01.

Onpeoenenue cocmasa cmecel 8eujecme u cniasos
1. 146 r cmecu xkapOoHara U ruapokapOOHaTa HATpUs HArpeiau A0 TeX HOop, OKa He MpeKpaTu-
JOCh yMEHbILIEHHE Macchl. Macca ocraTka nociie HarpeBaHusi cocrtaBuia 137 r. KakoBa MaccoBas
1oJ1st KapOoHaTa HaTpus B ucxoaHoi cmecu? Oteet: o (Na2CO3) = 0,833.
2. Ilpu nmpokanuBanuu 44 r cMecu okcuja U KapOoHaTa KanblMs Macca yMeHbInuiaach Ha 20%.
Brrumciure mMaccoBble J0JM BemiecTB B ucxomHou cmecu. OtBeT: 9% (CaCO3) = 89,29%; %
(Ca0) = 10,71%.
3. Cwmech nuHKa U O€3BOJHOTO HUTpATa LIMHKA MPOKAIMIM HAa BO3yXe, Macca IpU 3TOM HE H3Me-
Hunack. Onpenenure MaccoBbie 10JH (B %) KOMIIOHEHTOB B CMECH.
OtBet: ®% (Zn) =69,5%; ®% (Zn(NO3).) = 30,5%.
4. Ilpu pacTBOpeHUU B COISTHOM KHcaoTe 2,79 I cMecH MOPOIIKOB LIMHKA U JKeJe3a BbIIEINIOCh
1,008 1 Bomopona (H.y.). Onpenenuts coctaB B3siToi cmecn OTBeT: m (Zn) = 1,95 r; m (Fe) = 0,84
T.
5. Ilpu pacTBOpEeHUH B BOJHOM pacTBOPE IIEI0UHM § T cIijlaBa KPEMHHUS € IIMHKOM BBIJEITHIIOCH
6,272 11 Bogopoza (H.y.). Onpeaenuth NPOICHTHBIH cocTaB cruiaBa. OTBeT: 0% (Zn) = 65%; %
(Si) = 35%.

IV PacTBOpBI

1. Breruucaure mMaccoByro 100 (B %) coiu B pacTBOpE, MOJIYyYEHHOM IpH cMemnBanuu 80 T BO-
nel 1 20 T conn. OtBet: 20%.
2. Bwmapwm 150 r pacTBopa ¢ MaccoBoii JjoJiel caxapa, paBHoi 15%. Berauciure maccy caxapa,
OCTaBIIErocs B YallIKe [ocie ucnapeHus Boasl.  OteeT: 22,5 T.
3. B kakoMm xommdecTBe BOABI HY>)KHO pacTBOpuUTh 40 T' CONM Il TOJTyYeHHsI pacTBOpa C Macco-
BOM J10s1e# cosiu, paBHOU 25%. OtBert: 120 T.
4. HaBecky TeXHUYECKOM MMOBapEeHHOM COJIU, COJEpIKaIlle HEpacTBOPUMbIE TPUMECH MacCoil 25 T
pactBopwid B 60 T BOJBI U MOJYYWIIM PACTBOP C MaccoBoil joneil xnopunaa Harpus 25%. Kakosa
MaccoBast 10JIsI HEPACTBOPUMEBIX IIPUMECEH B 00pasiie com? Otget: 80%.
5. s npurorosnenus 500 M1 pacTBopa T'MIPOKCHIA KaJIHsl, UCIOIb3YIOIIErocs JUIsl 3a0JIHEHUS
HIEJIOYHBIX aKKYMYJISITOPOB, B3sUIM 141 r ruapokcuaa xkanus 1 464 r Boasl. Onpenenure MaccoByrO
JIOJIFO U IUIOTHOCTH IOJIy4EHHOI'O PacTBOPA. Otser: 23%; 1,21 /M.
6. Koadduument pacrBopumoctu xiopuaa ammonus npu 100°C cocrasusier 77 1, a ipu 0 °C —
37 r B 100 r Boapl. CKOJIIBKO COJM BbIAEIUTCS Ipu oxyaxaeHuu 60 r HaceimeHHoro npu 100°C
pactBopa xsnopuzna ammonus 1o 0 °C? Orser: 13,6 T.
7. Tlpu 25°C pactBopuMOcTh MoBapeHHOU conn paBHa 36 r B 100 r Boabsl. Haiiaure mMaccoByro
JIOJIFO paCTBOPEHHOTO BEIIECTBA B HACKIIIIEHHOM pacTBope. OtBeT: 26,47%.
8. Koadpodunuent pactsopumoctu cynbdara meau (1) mpu 30°C pasen 25 r B 100 r Boasl. byzaer
U Tipu 9ToM Temneparype 18%-HbIi pacTBOp COJIM HACHIIICHHBIM?
OtBert: He OyieT, TaK KaK HaChIIEHHBIN pacTBOp uMeeT KOHIEeHTpauuio 20%.
9. KakoBa Macca HUTpaTa Kajusi, KOTOPbIi BBIKpUCTAJUIU3YEeTCs U3 75 T HackleHHoro npu 60°C
pactBopa, eciu ero oxiaauth 10 0 °C? KoadduuueHTsl pacTBOPUMOCTH COJM NPHU YKa3aHHBIX
TeMIeparypax coorBeTcTBeHHO paBHbI 110 T 1 13 1 B 100 r BOABI. Ortser: 34,64 1.
10. Ilpm ocropoxHoMm ymapuBanuu 120 v 16%-HOro pacTBopa XJIOpUAa KaJbIHs OBLIO MOIYYEHO
37,9 r kpucramnoruapara. Onpeaenute ero popmyay. Orer: CaCly- 6H20.
11. 16 r megHOTO Kymopoca pacTBOpwiIX B Boje. Onpenenute maccy 0e3BOAHOTO cylbdaTa Meau
(1), KOTOpyrO HYKHO PACTBOPUTH B 54 MII BOJIBI, JIJIsl IPUTOTOBJICHUS PACTBOPA C TOM YK€ MacCOBOM
noneit cynbdata meau (11). Otser: 10,24 1.
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12. Tpebyercs npurotoButh 1 Kr 15%-H0ro pactBopa amMmmuaka. CKOJIBKO HYKHO B3SITh JUISL 3TOTO
BOJIbl U KOHLIECHTPUPOBAHHOTO 25%-HOro pacTBopa aMmmuaka?

Otger: 600 r 25%-noro pactBopa ammuaka u 400 r  BOZBI.

13. K 80 r pacTBOpa ¢ HEM3BECTHOM MacCOBOM JToyiei BemecTBa nmpubdasmim 40 r Boabl. Beraucaure
MacCCOBYIO JIOJIFO COJIM B UCXOJHOM PAcTBOPE, €CIIH MOcIie pa3daBieHus oHa cTana paBHa 18%.
Otgert: 27%.

14. 450 r 10%-Horo pacTBOpa XJIOpHIa KaJbIHs MOABEPriN ynapuBaHuto. KakoBa Oymer macca
pacTBopa B TOM Cllydae, €ClId MaccoBas JOJIsl XJIOpU/a KalblUs YBEIUYUTCS BABOE?

Otser: 225 1.

15. Cmewmanu pactBopsl Itoko3sl: 150 r 10%-noro u 250 r 8%-Horo. Onpeaennute MaccoByo J10-
JIIO TJIFOKO3BI B ITOJTy4eHHOM pactBope. Otsert: 8,75%.

16. Ompenenute Maccy coyu, KOTopyro Hamo 106aButh Kk 80 r 10%-HOro pacTBopa, 4TOOBI MOITY-

quTh 25%-HbIN PACTBOP 3TOH COJIU. OtserT: 16T.
17. 120 r 10%-Horo pactBopa noBapeHHoU coau ynapuiu a0 80 r. KakoBa maccoBas 105151 coiu B
pacTBope Mocie ynapupaHus? OtBer: 15%.

18. IlnotHoCTh 20%-HOTO BOAHOTO pacTBOpa xiopuaa dapus npu 20°C pasHa 1,2 r/mit. Beraucnu-
T€ MOJIIPHYIO KOHLIEHTpAIMIo 3Toro pactBopa.Otser: 1,15 M.

19. BrramcnuTe MaccoByro JI0II0 HUTpaTa HaTpus B 1M pactBope (p = 1,05 r/mi) 3Toro BemecTna.
Ortser: 8,1%.

20. CKOJBKO MOJEKYJ TJIIOKO3bI COJEPKHUTCSA B PACTBOPE, MOIYUYMBIIEMCS B PE3yJIbTaTe CIMBAHUS
40 r 10%-noro pactsopa 1 85 r 17%-Horo pacTBopa 3Toro BemiecTna? Otser: 6,17 - 102,

21. Jlo xakoro o0bema HY>kHO pa36aButh 0,5 1 24%-Horo pactBopa xsopuna Hatpus (p = 1,16
r/mi), 9T00bI osTyunTh 4,6%-HbI1i pactBop (p = 1,03 r/man)?  Otser: 2,938 1.

22. CepHblil aHTUAPU], TTIOTYYSHHBIN U3 24 T nupuTa, pactBopuiiu B 0,5 1 18%-Holi cepHOl KuCI0-
ToI (p = 1,125 v/™Mm). Onpeaenute NPOIEHTHYIO KOHIICHTPALMIO HOBOTO pacTBopa.  OtseT: 23,6%.
23. Ckonbko cepHoro anruapuaa norpedyercs s npespamienus 200 mun 90%-Hol cepHON Kuc-
notel (p = 1,8 r/mur) B 10%-HbIii osteym? Otser: 57,8 .

24. Kakylo Maccy MeTalIM4ecKoro HaTtpus HykHO 100aBuTh K 300 min 15%-Horo pacrsopa ruj-
pokcuna Hatpus (p = 1,2 r/mit), 94TOOBI MOBBICUTH KOHIICHTPALUIO PACTBOPEHHOTO BEIIECTBA 10
25%7? OrtsBer: 23,98 1.

25. Ompenenute Maccy kpuctramtoruapara MgSOs-6H20, KOTOpBIH BBIKPUCTAIUTH3YETCS TIPU
oxnaxnaeHuu 821 r HaceimenHoro npu 80°C pactBopa cynbdara maraus 10 20°C. PactBopuMOoCTb
6e3BoaHOrO cyib(ara maraus npu 80°C pasna 64,2 r, a ipu 20°C - 44,5 r B 100 r BOABLI.

26. MaccoBas 105151 kapOoHaTa HaTpus B ero HackllieHHOM npu 8°C u 70°C  pacTBOpe cOCTaBIsIeT
cootBeTcTBeHHO 10 1 30%. Brruucnure maccy kpucramioruapara NazCOs-10H20, koTopsblii Bbina-
net u3 200 r HaceimeHnHoro npu 70°C pactBopa npu ero oxnaxaeHuu 1o 8°C.

27. CKOJIbKO TPaMMOB BOJIBI M TIEHTAruApara cyibhaTa MeIu HEOOXOIMMO B3SITh IS IPUTOTOBIIE-
Hus HacsinieHHoro npu 100°C pactBopa, npu oxnaxaeHuu koroporo 1o 0° C moxHo nonyuuts 1,0
MOJIb TEPEKPUCTAIUTM30BAaHHOTO KpucTtauioruapara? PactBopumocts cynbdara meau npu 100°C
cocramusieT 73,6 r,a ipu 0 °C — 14,8r.

28. CKOJIBKO IpaMMOB BOJIBI U T€NITaruapaTa Cyib(para Maraus HeOOXOAMMO B3STh IS TIPUTOTOB-
neHus HacblmeHHoro npu 90°C pacTtBopa, npu OXNaxkaeHUH KoToporo a0 10°C MOKHO NMOIy4HTh
0,5 Mosib MepeKpUCTAIIIM30BaHHOIO KpHcTayuioruapara? PacTBopuMocThs cynbdara mMarHus npu
90°C cocrasnser 55,7 r, a mpu 10°C — 30,05 r.

29. CKOJBKO TPaMMOB BOJIbI U TeNTaruapara cyiabdara Kod0aabTa HEOOXOIUMO B3SITh UISI TIPUTO-
TOBJIEHH HachlleHHOoro npu 60°C pacTBopa, Ipu 0XJaxaeHuu Kotoporo 10 0°C MOXHO MOIy4YHTh
0,8 MoJb MepeKpHUCTaUIN30BAHHOTO KpucTaioruapara? PactBopumocts cynbdara kobanbTa npu
60°C cocrasnser 56,0 r, a npu 0°C — 24,7 1.

30. CkoybKO TpaMMOB BOJIBI M TENITaruIpara cyab(ara MUHKA HEOOXOIUMO B3SITh JUISI IIPUTOTOBIIE-
HUs HacblleHHoro npu 55°C pactBopa, pu oxJaxaeHuu kotoporo a0 0°C moxHO nosyduts 1,0
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MOJIb TIEPEKPHUCTAIIIN30BAHHOTO KpucTayuioruapara? PacrBopumocts cynbdara nuHka mpu 55 °C
coctasiiseT 80,0 T, a mpu 0°C — 41,6 1.

31. CkonbKO HYXKHO B34Th BOJBI M KpucTayuioruapata coctaa AB-5H20 (Mr = 200) s nomyde-
Hus HackleHHoro npu 80°C pactBopa, mpu oxyaxaeHuu kotoporo g0 40° C Beimagaet 0,5 monei
kpuctamoruapara cocraBa AB-3H20? PactBopumocts 6e3Boanoii conmn AB: 80 r mpu 80°C m 40 r
nipu 40°C.

32. CKoNBbKO HYKHO B3ATh BOJBI U KpucTtaymoruapaTta cocraa CD-7H20 (Mr = 250) mist moryde-
Hus HacklmeHHoro npu 70°C pactBopa, npu oxjaxaeHuu kotoporo 10 30°C Beimagaet 0,5 Mosei
kpuctamioruapara cocrapa CD-6H20 PactBopumocts 6e3Boanoi comu CD: 70 r mpu 70°C u 20 T
npu 30°C.

33. CKOJIBKO HYXHO B34Th BOJIbI U Kpuctayioruapara coctaBa EF-8H2O (Mr = 300) ans momyue-
Hus HacsinieHHoro npu 90° C pactBopa, npu oxnaxaeHuu koroporo 10 40° C Bemanaet 0,5 moneit
kpucrtamuioruapara cocraba EF-4H20? PactBopumocts 6e3BoHo# comu EF: 60 r mpu 90° Cu 20 ¢
npu 40° C.

34. CKOJBbKO HYKHO B34Th BOABI M Kpuctaiuioruapara cocraa KL-10H20 (Mr = 400) mist momyude-
Hus HackleHHoro npu 90°C pactBopa, npu oxyaxaeHue koroporo a0 40°C Beimanaer 0,5 moneit
kpuctamutoruapara cocraBa KL-6H20? PactBopumocts 6e3BoanoM comu KL: 90 r mpu 90 °C u 60 1
npu 40°C.

35.Hutpar kobanbra (Il) obpasyer tpu kpucramioruapara: Co(NO3)2:9H20, Co(NOs)2:6H20,
Co(NO3)2:3H20. 127,2 r ecmecu Co(NO3)2:9H20 u Co(NO3)2-6H20, comepxarieii 0,4 monb 6e3-
BoHOM comnu, Harpenu g0 100°C. [Ipu 3ToM KpUCTaIOTUApaThl pacIyiaBUIUCh U 00pa30BaIM ro-
MoreHHbIi pactBop. Ilocie ucnapenust uz pacrsopa 27,0 r BoAbl, CUCTEMY OXJIAJWIM 10 KOMHAT-
HOi Temmnepatypsl. [Ipu 3ToM 0Opa3zoBanack paBHOBECHasl CMeCh KpucTtaimoruapatos. Onpeaenure
KayeCTBEHHBIN U KOJIMYECTBEHHBII COCTaB CUCTEMBI I10CIJIE OXJIaKICHUSI.

36. Hutpar maruus obpasyer tpu kpuctrawioruapata Mg(NO3)2-9H0, Mg(NOz)2-6H20, wu
Mg(NO3)2:2H20. 138,8 T cmecu Mg(NOz3)2:9H20 u Mg(NOz3)2-6H20, conepxarieit 0,5 monp 6e3-
BoAHOM coiyu, Harpenu 10 130°C.IIpu 3TOM KpUCTaJLIOTHIPAThl PACIIaBHIIMCh M 00pa30Bajid ro-
MoreHHbli pactBop. Ilocie ucnapenust u3 pactsopa 32,4 r Bojbl, CUCTEMY OXJIaJMIM 10 KOMHAT-
HOM TemmnepaTypsl. [Ipu 3ToM 00pazoBanach paBHOBECHAs! CMECh KpUCTAILIOTUAPATOB. Onpenenure
KayeCTBEHHBIN U KOJIMYECTBEHHBII COCTaB CUCTEMBI I10CJIE OXJIaKICHUSI.

37. Hutpar xammusi oOpasyer Tpu kpucramtoruapara: Cd(NOz)2-9H20, Cd(NOs)2:4H20 u
Cd(NO3)2:2H20. 132,2 t cmecu Cd(NO3)2:9H20 u Cd(NO3)2:4H20, conmepxkaieii 0,4 monb Oe3-
BOJIHOM coinu, Harpenu 1o 60°C. TIpu 3ToM KpHUCTaJUIOrUApaThl pacijaaBUINCh U 00pa30oBai TOMO-
reHHbli pactBop. [locne ncnapenust u3 cucremsl 16,2 T BOJbI, CUCTEMY OXJIQJAMIN 1O KOMHATHOM
temneparypsl. [Ipu s3ToM o6pa3oBanack paBHOBECHAsI CMECh KpUCTaLuIoruapaToB. OnpenennTe Ka-
YECTBEHHBIN M KOJMYECTBEHHBIN COCTaB CUCTEMBI I1OCJIE OXJIaKICHUSI.

38. Xnopun xeneza (L) obpasyer tpu kpucramwtoruapara: FeCls-3,5H20, FeCls-2,5H20 u
FeCl3-2H20. 101,95 r emecu FeCls-2,5H20 u FeClz-2H20, conepxkaineii 0,5 Mois 0€3BOAHOI couH,
Harpenu a0 80°C. [Ipu 3TOM KpHUCTaJIIOTHIPAThl pacljaBHIMCh U 00pa3oBald FOMOTEHHBIN pac-
tBOp. Ilocne Toro, kak k pactBopy n06aBuiu 4,5 T BOJbl, CUCTEMY OXJIAJWIM JJO KOMHAaTHON TEM-
nepatypsl. IIpu 3ToM oOpa3oBaniach paBHOBECHAasi CMeCh KpUcTaiuioryaparoB. Onpeaenure Kade-
CTBEHHBIN U KOJIMYECTBEHHBIN COCTAB CUCTEMBI ITOCIIE OXJIAXKICHHUS.

39. Hurpar kobanbsta(ll) obpasyer tpu kpucramioruapara: Co(NO3)2-9H20, Co(NOz)2:6H20,
Co(NO3)2:3H20. 192,9 r cmecu Co(NOz)2:6H20 u Co(NO3)2:3H20, comepxkarieii 0,7 monb 6e3-
BoJtHOW comu, Harpenu 1o 100°C. IIpu 3TOM KpHUCTaIOrHAPaThl PACIUIaBUIMCh U 00pa30Bajiil ro-
MoreHHbI pactBop. [locne Toro, kak kK pactBopy mob6aswin 19,8 T Bonbl, cucTeMy OXJIaIWiIH 10
KOMHaTHOW Temmeparypsl. Ilpu 3ToM oOpa3oBajach paBHOBECHAas CMECh KPHUCTAJUIOIUIpPATOB.
Omnpenenure KaueCTBEHHBIH U KOJIMYECTBEHHBIN COCTaB CUCTEMBI ITOCIIE OXJIAXKICHUS.

40. Hurpar wmarHus oOpasyer tpu kpuctamitoruapata MQ(NOs)2-9H20, Mg(NOz)2-6H20, u
Mg(NO3)2:3H20. 124,8 T cmecu Mg(NO3)2:6H20 u Mg(NOz3)2-3H20, conepxareit 0,6 monb 6e3-
BOJIHOW conu, Harpenu 10 130°C.IIpu 3ToM KpHCTalIOrHApaThl pacilaBUIIMCh U 00pa3oBalin To-
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MoreHHbI pactBop. [locne Toro, kak K pacTBopy ao6aBwin 39,6 T BOIbI, CUCTEMY OXJIAJUIH JI0
KOMHaTHOW Temnepatypbl. [Ipu 3ToM oOpa3oBasiack paBHOBECHAs CMECh KPUCTAJIIOTHAPATOB.
Onpenenure KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB CUCTEMBI II0CIIE OXJIAXKICHNUS.

41. Hurpar kagmust obOpasyer tpu kpucramioruapara: CA(NOz)2-9H20, Cd(NO3)2-4H20 wu
Cd(NO3)2:-2H20. 150,4 r cmecu Cd(NO3)2:4H20 u Cd(NO3)2:2H20, coxepxkaieit 0,5 monb Oe3-
BOZHOM coiu, Harpenu 10 60°C. [Ipu 3TOM KpHCTaUIOTHAPATHl PACIUIaBIIINCh U 00pa30BaJId TOMO-
renHblii pactBop.Ilocne Toro, kak K pactBopy Ao6aBuiu 17,1 r BoAbl, CHCTEMY OXJIAIHIN IO KOM-
HaTHOU TemrepaTypsl. [Ipu sTom oOpa3oBaiack paBHOBECHasi cMech KpHuctauioruaparos. Onpeze-
JINTE KaUeCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB CUCTEMBI ITOCIIE OXJIAXKACHHUS.

VIjekTpoau3
1. Beruucnure Bpemsi, HEOOXOAMMOE JUIS BBIJCICHUS 2,8 T jKeJe3a MPH JJICKTPOIH3E BOIHOTO
pacTtBopa cynbdara xenesa (I1), ecnu cuna Toka cocraBuna 4 A? OtBer: 40 MUHYT.

2. CeMMBOAHBIN ruapar cyiabdara Maruus (aHriauiickas coib) maccor 24,6 T pactBopwiu B 100
MJ BoJbl. B Teuenne 50 MUH yepe3 MPUTOTOBJICHHBIM pacTBOP MPOIMYCKAIM 3JICKTPUYECKUI TOK,
cuwioit 10 A. Beraucnure MaccoByIO JOMIIO Cyib(haTa MarHusi B pacTBOPE MOCIIE IIEKTPOIIU3A.
Otser: 9,85%.

3. B BoaHBII pacTBOp XJI0pHIa MOTPY3WIH HHEPTHBIE SJIEKTPOABI U MPOITYCTUIIH dIEKTPUIESCKUNA
ToK. Ha HeliTpanu3anuio Moixy4eHHOro pacTBOpa 3aTpadyeHa CoJisHas KHcIoTa oobemoM 34,2 M
(0% HCI = 10%, p (p-pa) = 1,05 r/mu). Paccuuraiite, ¢ KaKuM MHUHUMAaJIbHBIM 00EMOM XOJIOJI-
HOTO pacTtBopa ruapokcuaa Hatpust (0% NaCl = 12,8%, p (p-pa) = 1,14 r/mi1) npopearupyet Bbi-
JETUBIIUINCS TIPH SJIEKTPOJIU3E XJIOP. OtBert: 26 ML

4. Tlpu mOTHOM DJIEKTPOJIN3€ BOJHOTO pacTBOpPA Cyib(aTa HUKENS Ha KaToZe BBIIEIHIOCH 58,7 T
meTayia. KakoB o0beM rasa (H.y.), BEIICIUBINETOCS Ha aHoje? KakoBa MaccoBasi JOJIsl TOTYYCH-
HOI KMCIIOTBI, €CIIM ee 00beM paBeH 332,2 mit, a p = 1,18 r/em®?

Ortser: 11,2 1 O2; ©(H2S04) = 25%.

5. 20 r crnyiaBa alIOMHHHS U MEIHU PACTBOPUIIU B KOHLIEHTPUPOBAHHOW a30THOH kucinote. [lpu
AJIEKTPOJIM3E MOJYYSCHHOTO0 PacTBOpa HAa aHOJE BbLAENUIIOCH 2,8 1 raza. OmnpeneauTe MacCoBYIO
JOJII0 KaKJO0To MeTasuia B ciuiaBe. PaccunTtaiite 00beM rasza, BBIICIUBIIETOCS MPU PACTBOPEHUU
ciutasa B azorHoi kuciiore. Otser: 80% Cu, 20% Fe; 11,2 1 rasa.

6. Jna Beraenenus 1,75 T HEKOTOPOro MeTajula U3 PacTBOpa €ro COJIM MOTPeOOBaIOCh MPOITyC-
KaTh TOK cmior 1,8 A B Teduenue 1,5 yacoB. BeruncianTe S5KBUBaJICHT METAJIIA.

Otser: 17,37 a.e.M.

7. Tlpu 37EeKTPOTUTHIECKOM OCaXKJIeHUH Bcero kene3a u3 200 mur pactBopa FeSO4 Ha aHO/C BEHI-
nenunoch 2712 min kucnopona. I'az 611 usmepen npu —3°Cu 103,4 kIla. Beraucnure MoasipHOCT
pactBopa FeSOa. Otser: 1,25 mosb/m.

8. Ilpu snexrponuse B Teuenue 30 mun pacrBopa NaCl na anone Boimenunocs 2,8 1 Clo mpu 0°C
u 101,3 kIla. Kakoit o6sem 0,75 H. pactBopa CUSO4 MOKHO TIOJIBEPTHYTh XHMHUECKOMY TIpEBpa-
HICHUIO TPU MPOMYCKAHUH TOKA TOTO e 3HaUeHUs B TeueHue 45 MuH?

OTser: 0,5 1.

9. IIpwu snexTponuse BoaHoro pactBopa NiSOs Ha aHOZE BBLAENMIOCH 3,8 1T KUCIOPOIa, H3MEPEH-
Horo nipu 27°C u 100 kIla. Ckonbko rpamm Ni Beienuiocs Ha karonae? Oteet: 17,9 1.

10. Tok 2,5 A Beigenun B TeueHue 15 mun 0,72 r Meau u3 pactBopa CuSOs. Beruucnure
KO3 (ULIMEHT MOJIE3HOr0 JEHCTBUS TOKA. Ortget: 97,2%.
11. CKOJIbKO MUHYT NOTpedyeTcs At BelaeneHus 250 MIT rpeMydero rasa npu 3JeKTpoIn3e

pa3baBieHHOI cepHoii kucnothl? Cuna Toka 0,5 A. I'a3 usmepen npu 7 “Cu 102,9 klla.
Ortsert: 47,4 MUH.

12. Yepes anexrponusep, coaepxamuii 10 1 7,4%-noro pactsopa KOH (p = 1,06), mpo-
MyCKaJId TOK B TeUeHHUE 2 CYTOK, MOCJe Yero oka3ajoch, uto KoHIeHTpanusiKOH B pacTBope co-
craBisieT 8%. KakoBa Oblna cuia Toka? OrtBet: 49,3 A.
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13. Tok cunoit 10 A nmpoxoaut 4yepes3 3IeKTpoiau3ep, B koropoM Haxoautes 0,5 1 4,5%-
Horo pactBopa NaOH (p = 1,05). Uepe3s kakoe Bpemst konrentpanus NaOH B pactBope mocTwr-
HeT 10%?0T1BeT: 86 u.

14. Haceiennsiit ipu 20°C pacTBop MenHOro Kymnopoca coaepkut 27% CuSQOs - 5 H20 (p
= 1,2). [Ipu xakoii cusie Toka MOKHO B T€YEHHUE 3 4 BBIACIUTH BCIO MeJb U3 1 J1 Takoro pactsopa?
Otser: 23,2 A.

15. [Tpu xako¥ cuiie Toka MOXHO U3 BogHoro pactBopa NaOH BeimenuTs 6 1 kucimopoa B
teuenue 3 u? ['a3 uamepen nipu 17°C u naBnenuu 98 klla.OTBeT: 8,7 A.
16. Yepes pactBop, maccor 1500 r comu A ¢ maccoBoil noiser BemiectBa 21,46% mnpory-

CTHJIU JIeKTpUueckuii ToK. [Ipu 3TOM Ha KaToze BBIACITHIICS METasll, a Ha aHoje 22,4 1 OeciBeT-
HOT'O rasa, Mojjiep KuBaroliero roperue. B pactBope mosiBuiach cephasi kuciora. Onpenenure
dbopmyity conu A. Otget: ZnSO;4,

17. Tok cwioli 5 A mponyckaiau B TEUCHHE Yaca 4yepe3 pacTBOP CEPHOM KUCIOTHI. Berumc-
JMTE Maccy pas3iioKUBIICHCS BOABI U 00BEMbI KHCIOPOJa U BOJIOPOIA.

Otser: 1,67 T H20; 2,09 1 Hp; 1,045 11 Oo.

18. Ornpenenure Cuily TOKa MPU AIEKTPOU3e, eciu 3a S0 MUHYT BbIIETUIACh BCS ME/b U3
120 mn 0,4 H. pactBopa CuSO4. Otsert: 1,54 A.

19. Uepes pacTBOp COMM HEKOTOPOTO METaJlla MPOMYyCKaIM TOK cuiioi 1 A B TeueHue 26 4
48 muH. [Ipu sToMm BeIenuock 31,7 r meranmia. OnpeneauTe 3TOT MeTall. OTBeT: Menb.
20. Uepe3 pacTBOp COJIM HEKOTOPOTO METalljIa MPOITyCKau TOK cuiioil 1 A B Teuenue 53
MuH 36 c. [Ipu sTom Beenuinock 3,6 r metauia. OnpeaenuTe 3TOT MEeTaILI. OrTBeT: ce-
pebpo.

21. PactBop cynbsdara menu noasepriu snektponusy. [lpu cune Toka 0,5 A 3a 214,3 mun
BhIICIMIIOCH 2,1 T Menu. KakoB 3apsig nona menu? Ortsert: 2+.

22. UYepes pacTBOp oMM ABYXBAJIEHTHOIO MeTajlia B TeueHue 10 yacoB npu cuiie Toka 2,68

A mponymeno 96484 Kn snexrtpuuectBa. Ha anexrpozae Boiaenuinock 12,15 r meramna. Onpene-
JIATE 3TOT METAJLIL. OtBeT: Maruui.

23.Yepe3 pacTtBop cyib(hara Meau mporyckanu Tok cuiioi 2 A B Teuenne 30 muH. CKOIBKO Mean
BbIIETTUTCS Ha 3NekTpoe? Kakoe BemeCcTBO U B KAKOM KOJMYECTBE BBIICIUTCS Ha JIPYTOM DJIEK-

Tpone? Ortser: 1,2 r Cu; 0,2 1 Oo.
24.I1pu snextponuze 200 r 15%-Horo pacTBopa cynbdara Kanus Ha aHOAE BblIenuiaock 14,56
ra3a. Beluncnure KOHIEHTpAIMIO pacTBOpa 110 OKOHYaHHUH 3JIEKTPOIIN3a. Ortsert: 17%.

VI OcobeHHOCTH OJTMMIHATHBIX 32124

3a0daua 1. YcTaHOBUTE COOTBETCTBHE MEXIY (DOpPMYJION COJIM U 3JIEKTPOHHOM KOHpUryparueit
BAJIEHTHOT'O YHEPTeTHYECKOr0 YPOBHSI LIEHTPAIBHOTO aTOMA.

1. NaClOs

2. KoMnOgy

3. (NH4)2Cr207
4. (NH4)2S207

BapI/IaHTBIOTBeTOB:
3s%3p%3d% 3s23p%3d%; 3s°3p°30?; 4s°3d% 4s%3d; 4s!3dC.

3adaua 2. YcTaHOBUTE COOTBETCTBUE MEXLy (OPMYJION MOJIEKYJIbl WM HOHA W TUIIOM TMOpHIU-
3al[UM BAJICHTHBIX OpOHTAIEH IEHTPAJIBHOTO aTOMa.

1. PFs

2. SO4*

3. COCl;

4. AlFg>

BapuaHTsI 0TBETOB: SP; Sp%; sp°; sp3d; sp>d?; dsp?.
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3aoaua 3.Metamn maccoir 14,4 T oOpabotanu u30bITKOM pa30aBICHHOTO PACTBOpA a30THOM KHC-
notel. K momyueHHOMY pacTBOpy 100aBMIM M30BITOK PacTBOpa ILIEJOYM W HMPOKUISATHIIH, MPU
3TOoM BhIIEMMIOCH 3,36 M rasa (n.y.). HeussecTHbIM MeTamioM sBiserca  (Beeaute cum-
BOJI METAJLJIA).

3aoaua 4.K coneBoMy pacTBopy, coaepkauieMy KapOOHAThl HaTpUs M Kalus, CyMMapHas Macco-
Bas JI0J1s1 KATUOHOB B KOTOPOM paBHa CyMMapHOW MaccCOBOH J0Jie aHMOHOB, 100AaBUJIM PacTBOP
HUTpaTa Oapusi. B oOpa3oBaBiieMcst pacTBOpe CyMMapHasi MaccoBas J10Jis KATHOHOB TaK)Ke OKa3a-
Jach paBHOW CyMMapHOM MaccoBOIl J0i1e aHHOHOB. Pacrnonoxure HOHbI, HAXOAIIUECS B JTaHHOM
pacTBope, B MOPSAAKE YBEJIWYEHUS UX MOJSIPHONW KOHLEHTpaluK (IpolieccaMy IMIpoiu3a IpeHe-
opeun, Ar(Ba) = 137).

3aoaua 5. lpu B3aumMoJecTBUM AUXpoMaTa Kajusl ¢ IEPOKCHIOM BOJOPOJa B IPUCYTCTBUU CEp-
HOW KHCJIOTHl U3MEHEHHE KOH(UTypaluy BaJCHTHBIX 3JEKTPOHOB 3JIEMEHTA-OKHCIHUTENS COOT-
BETCTBYET CXeMe (BBIOOP OTHOTO OTBETA U3 YETHIPEX MPEI0KEHHBIX).

3adaua 6. Onpenenute 06beM (cM®) 0,01 M pacTBOpa THAPOKCHAA KajlHs, KOTOPbIH HEOOXOAMMO
n06aBuTh K 500 cM® pactBopa ¢ koHnenrpanueii KOH 10* M s monyuenns pactopa ¢ pH 11
(a=1, p=1r/ cM>, ¢ TOUHOCTHIO /IO IEIBIX).

IPUMEPHI TECTOBBIX 3AJAHUM
TECT

3aganue 1. YCTaHOBUTE COOTBETCTBHE MEXKAY IEKTPOHHOW KOH(UTYpanueil BaJIeHTHOTO DHEP-
reTUYECKOI0 YPOBHS 3JIeMEHTa U (POPMYJION €ro BBICILEro OKCUAA.

1.4s24p3

2. 4s'3d®

3. 6s?5d*

4. 5s%4d?

Omeem Nel:

As;0s

Omeem Ne2:

CrOs

Omeem Ne3:

WO3

Omeem Ne4.

ZrO2

3ananue 2.

KoBaneHnTHas cBs3b, 00pa3oBaHHAs MO JJOHOPHO-AKIENITOPHOMY MEXaHU3MY,

peanu3yercss B COSIMHEHUSX ...

Omeem Nel:

NH4CI

Omeem No2:

HAuUCI,

3ajnanue 3.

Crenenb runponusa xjaopuaa xenesa (111) ypenuuures npu 1006aBieHUN pacTBOPOB ...

Omeem Nel:

Ba(OH):

Omeem Ne2:

K2COs

Omeem Ne3:

Na2S

3ananue 4.

K npoMBIIIIIeHHOMY COJIEBOMY PacTBOPY, COJEPIKAIIEMy XJIOPHIBI Kajusi U HaTPHUS, B KOTOPOM
CyMMapHasi MaccoBasi JI0Jisl KAaTHOHOB paBHA CYMMapHOM MaccoBOM J10j€ aHMOHOB, JOOABHIIU PACTBOP
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HUTpara cepedpa. B oOpa3oBaBiieMcs pacTBOpe CymMMapHasi MaccoBasi JOJisi KATHOHOB TaKXkKe OKa3a-
J1aCh paBHOM CyMMapHO MacCOBOM J10Jie aHWOHOB. PacrosoXuTe HOHbBI, HAXOASAIIMECS B TAHHOM pac-
TBOpE, B TIOPSKE YBEIUYCHHS UX MOJISIPHON KOHIICHTPAIIHH.

Omeem Nel.

Na*

Omeem No2:

Ag*

Omeem No3:

K+

Omeem N4

NO3

3ajanue 3.

IIpu oGpaboTtke 33,75T cMecH MOPOIIKOB ATIOMUHHUS M MEAW PACTBOPOM THAPOKCHIA HATPUS
BBIZICTUIIOCH 6,721 raza. MaccoBasi 10151 M€ B CMECH COCTaBIISIET % (C TOYHOCTBIO 0 HEIOTO
snauenus).Ar(Cu) = 64, Ar(Al) =2

Omeem: 84

3aganue 6.

CornacHo mpaBujIaM TEXHUKH 0€30MTaCHOCTH U OXpaHbI TPyJia B TaOOPATOPHOM anTeuKe JOKEH
MPUCYTCTBOBATh HAIIATBIPHBIA CIIUPT (PacTBOP aMMHaKa B BOJE) C MaccoBoi moneir ammuaka 10%.
O0beM ammuaka (H.y.), KOTOpbIH HeoOxomaumo pactBoputh B 200 M 5%-Horo pacreopa (¢=0,977
r/mit), 4To0bI OXy4uTh 10%-HBIN pacTBOpP COCTABISAET I

Omeem: 14,3

3amanue 7.

B 0OBIUHBIX yCIIOBUSAX 30JI0TO OTJIMYAETCS] BHICOKOM XMMHYECKON CTOMKOCTBIO. [{71s1 ero pacTBo-
peHHs OOBIYHO KCIIOJIB3YIOT HAPCKYIO BOJIKY - CMECh a30THOM U cONsIHOM KucioT. [Ipu sTom 0obpazyer-
cs1 komruiekcHbId aHuoH [AUCl4],, a HUTpaT-HOH BOCCTaHABIMBAaETCs ¢ 00Opa30BaHUEM OKCHIA a30Ta
(.

CrerneHb OKHCIICHUS M KOOPAMHAIMOHHOE YHCIIO KOMILIEKCOOOpa3oBareliss B 0Opa3yromemMcs
KOMIUIEKCHOM COEIMHEHUH PaBHBI COOTBETCTBEHHO ...

Omeem Nel: +3

Omeem No2:. 4

3ananue 8.

B ypaBHEeHHU OKUCIHUTEIHHO-BOCCTAHOBUTEIHHON peaKINU

K2Cr.07 + HCI= ... + Cl2t + ... + H20

kodduimeHT nepea Gopmynoil BOCCTaHOBUTEINS PaBEH. ...

Omeem Nel: 14

Omeem Ne2:. 26

Omeem Ne3: 35

3amanue 9.

Ecnu 0,01 M pactBop CoJISIHOM KUCIOTHI pa30aBuTh BOJ0M B 2 pa3a, To 3HaueHue pH ...

Omeem: Omeem Nel: ysennuutcs Ha 0,3

Omeem No2: yennuutcs Ha 0,5

Omeem Ne3: ymenpmutcs Ha 0,2

3ananue 10.

3unauenue pH, npu koTopoM HayHeTCs ocakaeHue ruapokcuaa meau (1I) uz

0,001 M pacTtBOpa ee HUTpaTa, paBHO (C TOYHOCTHIO JI0 COTHIX, PACTBOP CUHUTATh HACATBHBIM,

...KsCu(OH)2 =2,2:10%. ..

Pezynomam sanuwume 6 8ude oecamuuno2o 4ucna ¢ 08ymMs 3HAKAMu nocje 3ansimou (Hanpumep.
1,36).

Omeem: 5,67

3amanue 11.
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Jnis onpeneneHus colepKaHus TMIpPOKapOOHAT-MOHOB B MHHEPAJIbHOU BOJie MpoOy oObeMoM
100 MJ1 OTTUTPOBAIM PACTBOPOM COJISTHOM KUCJIOTHI B IPUCYTCTBUU METHIJIOBOTO OpaHxkeBoro. Ha tut-
poBanue 6bu10 H3pacxomoBano 11,8 ma 0,0150 M pactBopa HCI. Conepxanue rugpokapOOHaT-HOHOB
B MUHEPAJIHLHOM BOJIE COCTABIISIET MI/J1 (C TOYHOCTBIO JI0 LENbIX).

Omeem. 108

3amanue 12.

Oneprus csizu O-H B Monekyne Boasl coctaBisieT 462,6 k/x/mMonb. C ydeToM TOro, 4To 3HEp-
ruu cBszer B mosiekysax Ho u Oz paBHBI cooTBeTCTBEHHO 436 1 495 k/[)K/MOJb, CTaH apTHAS SHTAIb-
nust oopazoanust H2O(T) coctaBisier k/J[>K/MOJIb (C TOYHOCTBIO 70 LIEJIOTO 3HAYCHUS).

Omeem: -242

3amanue 13.

Hauanbsubie koHrienTpanuu okcuaa azora (Il) u kucnopoaa B cucreme

2NO + Oz = 2 NOgzcocrtaBnsmu 0,5momb /1 1 0,4 Mo/ cooTBeTCTBeHHO. K MOMEHTY, Koraa
npopearupyetr 80% ucxoaHoro konudectsa okcuaa azora (II), ckopocTs peaklii YMEHBIIUTCS B
pas.

Omeem: 50

3amanue 14.

YCTaHOBUTE COOTBETCTBHE MEXAY HapaMeTpOM M XapaKTepOM €ro M3MEHEHHs, He0OXOAMMO-
roJyisl yBenuueHus Boixoaa npoaykra (CO) B peakiuu

CO2(r)+ Cas) > 2CO () ; ArtH = 173 xIx.

1. Temniepatypa

2. laBnenue

3. KonuenrpauusCO

4. KonnentpamusCO>

Omeem Nel.

MTOBBICUTH

Omeem No2:

MTOHHU3UTH

Omeem No3:

MTOHHU3UTH

Omeem No4:

MTOBBICUTH

3amanue 15.

OcMoTHYeCKOe JIaBleHne pacTBopa rimroko3sl mpu 20°C pasro 511,7 xI1a. Eciu pa36aButs pac-
TBOp B TP pasa, a Temmeparypy moBeicuth 10 50°C, To ocMoTHYeckoe naBieHHe OyIeT COCTaB-
JSTh k[la (c TOYHOCTBIO JI0 IEJIOTO YHCTA).

Omeem: 188

3ananue 16.

CranpHOE W3JENHE C HUKENEBBIM IOKPHITHEM HCIONIB3YeTCS BO BIAXHOW atMocdepe u
HEUTpaJIbHOU cpeie. Y PaBHEHHUS AJIEKTPOJHBIX pPeaklid, KOTopble OyayT MPOTEeKaTh MpU HapyIIEHUU
[EJTOCTHOCTH TOKPBITHS, UMEIOT BUJT ...

Omeem Nel:

Fe - 2e — Fe**

Omeem Ne2:

02 + 2H20 +4e—40H"

3amanue 17.

XpoMHUpOBaHKUE CTAJBHOM JIeTaqu MPOBOAWIM B pacTBope cyhbdaTta xpoma (llI) ¢ unepTHBIM
aHOJIOM B TeueHue lvaca npu cuiie Toka 4,5 A u Beixoze mo Toky 35%. Macca BeIIeTMBIIET0CsS Xpoma
coctaBwiia T (¢ TouHOCTBIO 10 1ienoro 3Hadenus, Ar(Cr) = 52,0; F = 96500 Kiu/mous).

Omeem: 1

3amanmue 18.
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Cunres - ra3z (cmecb CO u H2) siBnsieTcs UCXOAHBIM CHIPBEM [IJISl IPOMBILIIIEHHOTO TPOU3BO/-
CTBa METaHOJIa U MHOTHX JIPYTHMX MPOAYKTOB XUMHYECKON MPOMBIINUIEHHOCTH. OJHUM U3 CIOCOO0B
MOJIYYCHHUsI CHHTE3 - ra3a sBisercs peakuus HxO(r.) + C(rpadur) = CO(r.) + Ha(r.). Cunre3 mpoBo-
nutes B peaktope o6beMoM 1 M3 ¢ mcnonezoBanmem 100 kr rpaduTta M 5 MO IAPOB BOJBI IIPH TEM-
neparype 800°C. CornacHo cipaBOYHbIM JJaHHBIM, IPUBEIECHHBIM B Ta0JIHLIE

BemecTso A HZg,. KK/ MOTE SZeg: oK /MOME - K
H,(r) 0 130.7
C(rpadur) 0 5.7
CO(r) -110.5 197.7
H,0(r) -241.8 188.8
(3aBHCHMOCTBIO TEPMOJMHAMUYECKUX (DYHKIMIA OT TEMIEepaTypbl IpeHeOpeyb), BEIXO] CUHTES -
ra3a B JaHHBIX YCIIOBHUAX COCTABJIACT %.
Omeem: 58
3amanue 19.

OcHoBy kJiiest [IBA cocTaBisieT mojiuMep MOJMBUHUIIALETAT, KOTOPBIM MOTy4YalOT MOJIUMEpHU3a-
nueld BuHuianerata. CTeneHb MOJMMEPU3alUUd NOJIMBUHUIALIETATAa, €CJIM OCMOTHYECKOE JIABJICHUE

0,01%-n0TO pactBOpa (p =1 r/eM®) nmpu 25°C pasro 5,76 Ila, a TIOBeneHHE PACTBOPA MOJUUHACTCS
ypaBHeHuto Bant-I'odda, cocrapnser (¢ TOUHOCTHIO 10 ETOT0 3HAUYCHUS) ...

Omeem.: 500

3apanue 20.

[ToreHunanonpeaensouM HOHOM B KOJUIOUAHOM YacTulle, o0pa3oBaBLIeiics Npy B3auMOJIEH-
ctBun 60 M 0,001M pactBopa Hutpara cepedpa c20 mia 0,002 M pacTBOpa XJjI0puia MarHus, sIBJIsET-
Csl MIOH ...

Omeem:CI".

IMMPUMEPHBINA IEPEYEHD BOITPOCOB K 3AYETY

1. Ipsimoii anreGpandeckuii crocoO.

2. Crioco0 mpornopiruOHaIBFHOTO pacyeTa.

3. Kagpar [Tupcona.

4. Pemenue 3a1a4 ciocoO0M MPOU3BOJIBHOM MMITOTE3HI.

5. Pacuersl no xumuueckuMm popmyinam. Beruncnenue maccoBbix foneit (%) mo ¢popmynam Be-
IIECTB.

6. CTexroMeTpUYeCKre 3aKOHbl XUMUHU: 3aKOH COXPAHEHHS MacChl U SHEPTUH BEIECTB, 3HaUe-
HUE €r0 B XMMUU; 3aKOH mocTosHcTBa coctaBa (XK. [Ipyct), OepTommuasl 1 JanbTOHUABL; 3aKOH
KpaTHbIX oTHomeHu (k. J[anbToH); 3aKOH ABOrajipo U CJIEACTBUS U3 HETO; 3aKOH 0OBEMHBIX
otnomenuii (K. I'eit-Jlroccak); sxBUBaneHT, 3aKoH SkBUBaIeHTOB (M. Puxtep).

7. OCHOBHbIE BEIMYMHBI, IPUMEHSAEMbIE B XUMUU: AaTOMHbBIE U MOJIEKYJIIPHbIE MacChl, YHCIIO
ABorajipo, 1 a.e.M. (aTOMHasi €IMHUIIA MACChl), Macca aTOMa U MOJIEKYJIbI; KOJIHMYECTBO BeIlle-
CTBa, MOJIb — €MHHIIA U3MEPEHUs KOJIMYECTBA BEIIECTBA; MOJISIpHAsl Macca, OIpe/leJIeHHe MO-
JSIPHOM Macchl BELIECTBA, MOJISIPHBIN 00beM ra3000pa3HbIX BEILECTB.

8. CTeXnoMeTpuiecKre pacyeTsl 0 ypaBHEHUSIM XUMHUECKUX peakiuii. Cxema pacuera 1o Xu-
MHYECKOMY YPABHEHHIO C HCHOJIb30BAHUEM MACC U 0OBEMOB.

9. OxucCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [IpaBuia cocraBiieHUss ypaBHEHUN OKHUCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIX peakiuii. MeTo/lbl HOHHO-3JIEKTpOHHOTrO Oananca. Ponb cpenbl B
MPOTEKaHUU OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX MTPOLIECCOB.

10. TanpBanmueckuii »neMeHT. HampaBieHue W riIyOMHA OKHUCIUTENHHO-BOCCTAHOBHUTEIHHBIX
peaKkui.

11. DnexTponu3 Kak OKHCINUTEIbHO-BOCCTAHOBUTENBHBIN Ipolecc. KolndecTBeHHbIE COOTHO-
HIEHUS TIPH SJIEKTPOIH3E.

12. Haxoxnaenue MonekyssipHoi (opmyisl BemiectBa. Haxoxxaenue ¢opMyibl BeliecTBa Mo
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MacCCOBBIM JIOJISIM JIEMEHTOB.

13. HaxoxaeHue XUMHYECKOW (opMyIsbl Ta3000pa3HOTO BEIIECTBA MO MACCOBBIM JIOJISIM dJie-
MEHTOB U OTHOCHUTEIILHOH IIOTHOCTH €T0 0 APYTroMYy Tazy.

14. HaxoxxneHne XMMHUIECKO (hOpMYyJIbl BEIIECTBA 11O MIPOTyKTaM CTOPaHHUS.

15. Cxema pacuera Mo XMMHUYECKOMY YpPaBHEHHIO C MCIOJIH30BAHMEM KOJHMYECTBA BELIECTBA.
Brruucienus mo XuMU4YeCKUM ypaBHEHUSIM Macc (00BEMOB) BEIIECTB 1O W3BECTHOM Macce (00b-
€MY) OZIHOTO M3 BCTYMAIOUINX WM TMOTYYAIOLINXCS B PE3yIbTaTe PEaKlUU BEIIECTB.

16. PacueTsl 10 XUMUYECKUM YpPaBHEHUSM MPU YCIOBUH, YTO OJHO M3 PEardpyroliX BEUIeCTB
IAHO B U30BITKE.

17. PacueTsl 0 TEPMOXUMHUYECKHM YpaBHEHHSIM. Borarcienue oobema raza, HeoOOXOAMMOro JUIs
pEaKIuu C ONpeIeIeHHBIM 00bEMOM JIPYTOro rasa.

18. Onpenenenne MaccoBoil (0OBEMHOM OJM) BBIXO/IA MPOIYKTA PEAKIIUU B MPOIICHTAX OT TEO-
PETHYECKHU BO3ZMOYKHOTO.

19. Beruucnenue macc (00beMa) MPOAYKTa PEAKIIUH 110 U3BECTHON Macce (00beMy) HCXOHOTO
BEIIECTBA, COJIEPIKALIETO MPUMECH.

20. Haxoxnenue (hopMyJibl BEIIECTBA 10 YKa3aHHBIM B YCIOBUH 3a/1a4X CBOWCTBAM.

21. Onpenenenne cocTaBa CMeCEH BEILIECTB U CIIaBOB. MaccoBas 10J1s1 KOMIIOHEHTA.

22. TUNUYHbBIE PEAKINH PA3JIOKEHUS BEIIECTB, COCTABIISIONINX CMECH.

23. PactBopsl. MaccoBas fonist BeniecTBa B pactBope. PactBopumocts. Kpucramioruaparsr.

24. 3anauun Ha onpenecHue GOpMyIIbl KPUCTAIOTHApATA.

25. 3agauu HA MPUTOTOBIICHUE PACTBOPOB KPUCTAIIIOTHAPATOB.

26. [lelictBusl ¢ pacTBOopamu: pazOaBieHHE, ylIapuBaHUE, KOHLEHTPUPOBAHUE, CIMBAHUE ABYX
pPacTBOPOB.

27. DNeKTpoIn3 pacIiaBOB U PaCTBOPOB.

28. 3akonsl sextponusa (M. dapanes). [Iponeccsl, mpoTekaromye npu 3IeKTPOIH3E.

29. OcoOeHHOCTH OJUMIMNAIHBIX 33/1a4. POPMBI TOCTPOCHUSI OJMMIIMAIHBIX 3aau.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

Nudopmannonnbie TeXHOJOrHH— 00yuyeHUE B AJIEKTPOHHOW oOpa3oBaTeIbHOM cpene ¢ Ie-
JbIO PaCIIUPEHUs 10CTyNa K 00pa30BaTeNIbHBIM PecypcaM, yBETUUYEHUS! KOHTAKTHOT'O B3aUMOJIeHCTBUS
C IpernojaBaTesieM, IOCTPOECHUS UHIUBUYaJIbHBIX TPAEKTOPUN MOATOTOBKH, OOBEKTUBHOTO KOHTPOJIS
Y MOHUTOPWHIA 3HAHUH CTYJIEHTOB.

B oOpa3zoBarenbHOM Iporiecce Mo AUCHUIUIMHE UCTIONb3YIOTCS CleayIole HHPOPMaIMOHHbIE
TEXHOJIOTUH, SBJISIOIIMECS KOMIIOHEHTaMHU DJIEKTPOHHON HMH(pOPMaMOHHO-00pa30BaTeIbHON Cpe/ibl
BI'TIV:

e Odurmanshsrii caiit BI'TIY;

e Cucrema snexktponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TecTUpOBaHMs Ha OCHOBE equHOro mnopraia «HTepHeT-TecTUpOBaHUS B chepe
o0pa3oBaHUs WWW.i-exam.ruy;

e Cucrema «Aururmuiaruat.BY3y;

e DJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI;

e MynbTUMEAUITHOE COITPOBOKIAEHUE JIEKIUNA U TPAKTUYECKUX 3aHITHH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI UHBAJIUJIAMU U JIMIHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA
[Tpu oOydeHuM JUIl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI IPUMEHSIOTCS a/1aliTUBHBIE
00pa3oBaTeNIbHbIE TEXHOJIOTUU B COOTBETCTBUM C YCIOBUSAMH, U3JIOKEHHBIMUA B pazzene «OcoOeHHo-
CTH pealu3alnuu o0pa3oBaTeIbHOIN MPOrpaMMbl JUIsi MHBAIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHO-
CTSIMHU 3JI0pPOBbSI» OCHOBHOM 00pa3oBaTeIbHOM MporpamMmbl (MCHOJIB30BaHUE CIEIUAIBHBIX YUEOHBIX
nocoOui M TUIAKTUYECKUX MaTEpUaloB, CIIEHUAIBHBIX TEXHUYECKUX CPEACTB 00yUeHHs KOJIEKTHB-
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HOTO W MHJIMBUIYaILHOTO TIOJL30BaHUs, MMPEAOCTABICHUE YCIYT acCUCTEHTa (MMOMOIIHHIKA), OKa3bIBa-
I0IIer0 00yYaromMMCsi HEOOXOAUMYIO TEXHHYECKYIO MOMOIIb U T. I.) ¢ Y4ETOM HHIUBUAYATBHBIX
ocobeHHOCTeH 00yJaronuxcs.

Jiist 0Oy4Jaronuxcsi ¢ OrpaHMYCHHBIMA BO3MOYKHOCTSIMU 3JI0POBBS IPEAYCMOTPEHBI CIEAYIOIIHE
(opMBI OpraHu3aIyy Ne1arornyeckoro nporecca 1 KOHTPOJIS 3HAHUMI:

- IS CITA0OBUISIIHX:

obecrieunBaeTcst HHAUBUAYAIbHOE paBHOMEpHOE ocBelieHne He meree 300 Jokc;

JUTSL BBITIOJTHEHUS! KOHTPOJIBHBIX 3aJIaHUH MPH HEOOXOJUMOCTH TPEJIOCTABIISCTCS YBEINYUBAIO-
1iee yCTPOMCTBO;

3a/IaHus 1T BBITIOJTHEHUS, a TAK)KE WHCTPYKIIUU O TOPSIIKE BBIOJHEHUS KOHTPOJIBHBIX 3a/IaHUI
oopMIsIOTCS yBEIHYeHHBIM IIprdTOM (pazmep 16-20);

- JUTSI TITYXHX ¥ CIIA00CITBIIIANINX

o0ecrieyrBaeTCsl HATMYKE 3BYKOYCHIIMBAIONICH amiapaTrypbl KOJUIEKTUBHOTO TOJIb30BAHUS, TIPU
HEOO0XOIMMOCTH O0YYarOIIUMCSI TIPEIOCTABIISIETCSl 3BYKOYCHIIMBAIOIIAS anmaparypa HHIUBUIYaTbHO-
'O TI0JIb30BAHUS;

- JUISL JIAI C TSDKEIIBIMHA HapYIICHUSIMH PEYH, TIIyXUX, CIAa0OCTBIIIAIINX BCE KOHTPOJIbHBIE 3a]1a-
HUSI 110 JKEJIAHUIO MOTYT IPOBOJIUTHLCS B MUCBMEHHOM (hopme.

OcHOBHOIi (hopMOI OpraHU3aIMX TEeIAarOrHYeCKOro MpoLecca SBISIETCS HHTErPUpPOBaHHOE 00Y-
YCHHUE WHBAIUJIOB, T.€. BCe 00yUaIONIMecsl y4aTrcs B CMEIIAHHBIX IPYIIax, UMEIOT BO3MOXKHOCTh TO-
CTOSTHHO OOIIATHCS CO CBEPCTHUKAMM, JIETYE AANTUPYIOTCS B COLIMYME.

9 CIIMCOK JIMTEPATYPbBI U UTHOPOPMALIMOHHBIX PECYPCOB
9.1 JIuteparypa
OcHoBHas1 1uTEpaTypa

1. ApnamnukoBa, E.M. COopHHK 3a7a4y 10 HEOpraHuyeckoil xumuu: yued. mocoodue / E.N. Ap-
namraukoBa, [.H. Maso, M.E. Tamwm ; og pen. FO.Jl. TperbsikoBa. — M. : Axagemus, 2008. — 207 c.
(20 9K3.).

2. Xumus. 3amavuHuK : yaeOHoe nocodue s By3oB / HO. A. JleGenes [u mp.] ; mox oOmieit penak-
nueit I'. H. ®aneesa. - Mocksa : U3natensctBo FOpaiit, 2022. - 236 c. - (Boiciiee o6pa3oBanue). -
ISBN 978-5-9916-5732-7. - Tekcr : anekTpoHHbIi / O6pa3oBarensHas wiardgopma KOpait [cait]. -
URL: https://urait.ru/bcode/468826

3. Xumus. 3amavuHuK : yaeOHoe ocodue st By3oB / FO. A. Jlebenes [u np.] ; moa oOmieit penak-
nueit I'. H. ®aneeBa. - Mocksa : UznatensctBo FOpaiit, 2022. - 236 c. - (Briciiee o6pa3oBanue). -
ISBN 978-5-9916-5732-7. - Tekcr : anekTpoHHbIi / O6pa3oBarensHas wiardopma IOpaiit [caiit]. -
URL: https://urait.ru/bcode/468826

JlonmoJiHuTeIbHAS JIMTEpaTypa

1. Axmeros, H.C. A3uzoBa, M.K., bageiruna JI.U. JIlabopaTtopHble 1 ceMUHapCKUE 3aHATHUS IO
o01ieit u Heopranuueckoi xumuu: yueonoe nocodue / H.C. AxmetoB. — 6-¢ u3z., ucnp. — M. :Jlans,
2014. - 368 c. (10 2K3.).

2. I'nunka, H.JI. 3anaun u ynpaxHeHus no obmeil xumu : yued. mocodbue /yist cTyA. By3os / H.
JI. I'nunka ; mox pen. B. A. Pabunosuua, X. M. PyOunoii. — crep. usa. — M. : Unarerpan-Ilpecc, 2011.
—240c. (16 3k3.).

3. ®pomnos, B.U. [Ipaktuxym mo o01iei 1 HeOpraHUYECKOW XUMUU: y4e0.1mocodue i CTy/. BY-
30B, 00YYaOLUXCS 0 HarpaBlieHHIo « MeTamnyprus», « XUMU4YecKas TEXHOJIOTHS 1 OMOTEXHOIOTHs»
/ B.W. ®ponos, T.M. Kypoxtuna, 3.H. [IspimoBa ; mox pea. H.H. ITaBnosa, B.1. ®ponosa. — 2-e u3.,
nepepad., gom. — M. : [Ipoda, 2002. — 301 c. (30 7k3.).

4. Apremenko, A.l. CnpaBouynoe pykoBojacTBo no xumuu / A.W. Apremenko, 1.B. TukyHosa,
B.A. ManeBanHnsIil. — 2-¢ u3j., nepepad. u gom. — M. :Beicmr. mik., 2003. — 366 c. (27 7k3.).
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5. Epwirun, JI.I1. MeToauka pemeHus 3a1a4 o XUMUU: y4e0.1moco0ue /i CTyA. Tel. HH-TOB I10
ouoi. u xum. criett. / JI.I1. Epeirun, E.A. lumkun. — M. : [Ipocemenue, 1989. — 176 c. (15 3k3.).

6. Kopcak I''I. Okcnepumentanbuble 3amaun no xumum [Text] / Kopcak I'M. - MuHck :
Hap.acBera, 1981. - 112 c. — 15k. p. (7 3K3.).

7. Kynpsieues, A. A. CocraBieHne XUMHYECKUX YpaBHEHUH : yuel. mocodue st TeX. By30B / A.
A. KynpsBues. - 7-e u3j., nepepad. u goi. - MH. : Beicmr. mk.-A, 2009. - 319, [1] c. : w1 (19 3k3.).

8. Jlunun, P.A. Heopranuyeckast Xumus B peakuusx: crpaBounuk / P.A. Jlunun, B.A. Monouxko,
JLJI. AunpeeBa. — 2-¢ u3j., nepepad., gom. — M. : [Ipoda, 2007. — 637 c. (5 7k3.).

9.2 ba3bl JaHHBIX H HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBbI
1. Caiit o xumuu http://www.xumuk.ru
2. Karanor oOpa3oBatesibHbIX HHTEpHET-pecypcoB http://www.edu.ru
3. DnektponHas bubanoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
4. Tloptan HayuHOM 3yIeKTpoHHOM Onbmuorexu http://elibrary.ru/defaultx.asp
9.3 DJIeKTPOHHO-0U0JIHOTEYHbIE PeCypChl

1. Tonmpen (0630p CMMN). - Pesxum noctyma: https://polpred.com/news
2. OBC «Opaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
Jlnist mpoBeIeHUS 3aHATHIA JIEKIIMOHHOTO W CEMHUHAPCKOTO THUIIA, TPYNIOBBIX U MHIWBUAYaIb-
HBIX KOHCYJIbTALMH, TEKYILEro KOHTPOJISI U MPOMEKYTOUHOW aTTeCTallMM UCHOJIb3YIOTCSA ayJUTOpHUH,
OCHaIlEHHBIE Y4eOHOI MeOenblo, ayJUTOPHON JTOCKOM, KOMIBbIOTEPOM(paMu) C YCTaHOBJIEHHBIM JIH-
LICH3UOHHBIM CIIEUATU3UPOBAHHBIM IPOrpaMMHBIM OOECIeYeHHEM, KOMMYTAaTOPOM JJIsl BBIXO/A B
JIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY M JJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BATEIBHYIO CpEIy
BI'TIY, MynpTUMEIUIHHBIMU IPOEKTOPAMH, SKCIIO3ULIMIOHHBIMU SKpaHaMH, Y4eOHO-HAIIAJHBIMU IIOCO-
OusiMu (TaOMHUIBI, MYJTBTUMEAMMHBIC MTPEe3eHTANH). J{JIsl IpoBeIeHHs TPAKTHYECKUX 3aHATUH TaKKe
UCIIOJIb3YeTCS:
Ayn. 103 «A». JlaGopaTopusi HeOPraHU4ecKoil XUMHH
e Crois nucbMeHHbIN 2-MecT. (12 mt.)
Cryn (25 wr.)
Cron mpenogasatens (1 mrt.)
Cryn npenogasatens (1 mr.)
[Trorutp (1 miT.)
Cron nabopatopHslit (3 mrT.)
AynutopHas npocka (1 mr.)
e KoMmbloTep ¢ yCTaHOBJICHHBIM JIMIEH3MOHHBIM CHELMATU3UPOBAHHBIM IPOrPAMMHBIM 00ec-
neyeHuem (2 mr.)
e [lpuntep «Samsung» (1 mmr.)
e 8 - moproBeiii koMmyTatop D-Link a1 BbIXo#a B ANIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H
ANEKTPOHHYIO HH(OpMaLMOHHO-00pa3oBaTenbHyto cpeay BITIY (1 mT.)
e Mynbrumenuitasiii mpoekrop SHARP -10 X(1 mT.)
e DKCINO3ULMOHHBIN 3KpaH (HaBecHOM) (1 mT.)
e CymunabHbIN mKag
e Becnl EK-410 (TexHuueckue)
e XuMHUYECKas mocyaa
o IlTtaTtuBsl 11 MPOOUPOK, HATpeBaTeNbHbIE TPUOOPHI, TAbOpaTOpHast mocyaa
e XHMHYECKHE PEaKTHBBI IO TEMATUKE JIAOOPATOPHBIX padoT
Y4eOHO-HarIAHBIE TOCOOHS - CIaipl, TaOJIHIIbI, MyJIbTUMEAHWHBIC TPE3CHTANN 10 JIHCIIHU-
TUIMHE.
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http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Корсак%20Г.И.
http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Кудрявцев%2C%20Александр%20Андреевич
http://www.xumuk.ru/
http://www.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/

CamocrosTenbHas paboTa CTy/IE€HTOB OPraHU3YeTCS B ayJUTOPUAX OCHAIIEHHBIX KOMIBIOTEp-
HOW TEXHHMKOH C BBIXOJIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpelly By3a, B CHELH-
IM3UPOBAHHBIX TAOOPATOPHSIX MO AUCHUILINHE, @ TAKXKE B 3aJlaX JOCTyIa B JoKaidbHYyIo ceTb BI'TIY, B
71a00paTOpPUU IICUXOJIOrO-TIeJarOrNYeCKUX UCCIEJOBAHUM U JP.

JInueH3nOHHOE MTPOrpaMMHOE 0OecrieueHue: onepaoHHbIe cucTeMbl ceMeiicTBa Windows,
Linux; oducusie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe Photoshop, Matlab,
DrWeb antivirus u T.1.

Pazpabotunk: Eroposa 1.B., nokTop Xummuueckux Hayk, npodeccop kadeapbl XUMUH.
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11 JIUCT UIBSMEHEHUWHA U JONTOJITHEHUM
YrBepxkaenue usmenenni u gonoanenui B PII/1 nias peanuzanuu B 2020/2021 yu. r.
PII/] oOcysxnena u omobpena anst peanu3anuu B 2020/2021 yu. r. Ha 3acenanuu Kadeapbl XUMUAN
(mpotoxost Ne 9 ot «11» urons 2020 r.). B PII/] BHeceHbI crieayronue N3MEHEHHS U JIOTTOJTHCHHUS:
B pabouyto nmporpaMmy BHECEHBI CIICIYIOIINE U3MEHEHUS U JOMOTHEHUS:

Ne uzmenenuns: 1
Noe cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTHCT

Uckmrounts: MUHUCTEPCTBO HAYKHU 1 Bxmtounts: MUHUCTEPCTBO ITPOCBEIILE-
BBICILIET'O OBPA3BOBAHU S POCCUMCKOM | HUSI POCCUIMCKOU ®EJEPALIMN
®EJIEPALINU

YrBepxkaenue usmenennii B PILJ noist peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpena, obcyxaeHa u omobpeHa i peanm3anuu B 2021/2022 yyebHOM TOay Ha
3acenanuu kadeapsl xumuu (mpotokon Ne 7 ot 14 anpens 2021 r.).

B paGouyto nporpaMMy BHECEHBI CIIETYIONINE U3MEHEHUS U JOTIOTHEHUS:

Ne u3menenus: 2
No crpanuiipl ¢ uameHenuem: 60

HUckimrounTh: Bxirounts:

B nynkT 9.3:
OBC «lOpaiit» https://urait.ru/

YTBepxnenue usmeHeHuii u nonojHenuii B PIIJI nas peanuzanuu B 2022/2023 yu. r.

PII/I mepecmoTpeHna, obcyxaeHa u ogoOpena ans peanuszanuu B 2022/2023 yueOHOM roay Ha
3acenanuu kadeapsl xumuu (mpotokos Ne 8 ot 26 mast 2022 1.).

B paGouyto nporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne 3menenus: 3
Ne crpanutsl ¢ n3menenuem: 60

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTE:
1. Polpred.com O630p CMU/CnipaBo4HUK 1. Hayunas anexkTpoHHast OnOIroTeKa
(http://polpred.com/news.) eLIBRARY.RU (https://elibrary.ru/defaultx.asp?)

2. OBC «Jlanwy (http://e.lanbook.com)

PITJT mepecmoTtpena, oOCcyxkaeHa u onoopeHa i peanuzanuu B 2022/2023 yuyeGHOM roay Ha
3acenanuu kadenpsl xumun (mpotokos Ne 1 ot 14 centsops 2022 r.).
B pabouyro nmporpamMmy BHECEHBI CIIEIYIONINE U3MEHEHUS U JOTOTHECHUS:

Ne uzmenenus: 4

Ne crpanutsl ¢ uamenenuem: 59-60
B Paznen 9 BHeceHBl M3MEHEHHS B CIUCOK JIUTEpaTyphl, B 0a3bl JaHHBIX U HMH(OPMALMOHHO-
CIIPAaBOYHBIE CHUCTEMBI, B 3JEKTPOHHO-OMOIMOTEUHbIE Pecypchl. YKa3aHbl CCBUIKH, 00eCreunBaro-
1[Me A0CTYN OoOydaromUMCsl K 3JeKTPOHHBIM YYEOHBIM W3/IaHUSM M AJIEKTPOHHBIM 00pa3oBaTeilb-
HbIM pecypcam ¢ caiita DI'bOY BO «bI'TIV».
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http://рolpred.cоm/news
https://elibrary.ru/defaultx.asp

YT1Bep:xkaenne usmenenuii u fonoanenuii B PIIJI nas peannsamuu B 2023/2024 yu. r.
PITJ] mepecmoTpeHa, obcyxaeHa u omodpeHa mis peanusanuu B 2023/2024 yuyeOHOM TOIy Ha
3acenanuu kadeapsl Xumuu (mpotokost Ne 9 ot 28 utonst 2023 1.).

YTBep:kaenne usmeHenuii u nonoanenuii B PIIJI nast peannzauuu B 2024/2025 yu. r.
PII/I mepecmoTpeHa, oOcykacHa U ogoopeHa s peanusanuu B 2024/2025 yue6HOM roay Ha
3acenanuu kadeapsl xuMuu (mpotokon Ne 8 ot 30 mas 2024 1.).
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