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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap (ucHUNIMHBI: 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS MO XUMUH, OCBOUTH
pelieHue 3a1a4 pa3JIuyHOro YpoBHS CIIOXKHOCTH, COOTBETCTBYIOIIET0 YpoBHIO BY30B ecrecTBeH-
HOHAYYHOTO TTPOduUIIs.

1.2 MecTo aucuumiinHbl B cTpykType OOIT

HucuummmHa «Pemenne XuMUIecKiX 3aa4» OTHOCHUTCS K JTUCIUIUTMHAM 00s3aTelbHOM
YaCTH MPEIMETHO-METOAMYECKOro Mo TyJisl o npodutro «Xumus» 6moka b1: b1.0.08.02.

Jlyist 0OcCBOEHUS TUCIUIUIMHBI «PellieHne XuMUYecKuX 3a/1au» 00ydJaroluecs CIOIb3YIOT
3HaHUA, yMEeHUs, CHOPMUPOBAHHBIE B XOJ€ U3yueHus: Aucuuing «O0mmas xumusn», «Heopranu-
gyecKasi XUMUSD», TTOJTyICHHBIC IPU 00YUYEHUH B BY3€, a TAK)KE OPTraHUYECKOM, OMOIOTUYECKOM XU-
MUU, MAaTEMAaTHUKH 32 Kypc 00111e00pa30oBaTebHOM MIKOJIbL. Y CBOCHHUE JaHHOW JUCIUILIUHBI [103-
BOJIUT PACUIUPUTH 3HAHUSA 110 BCEM JUCHUIIMHAM XUMUYECKOTO ITUKJIA.

1.3 IucuunimHa HanpaBjaeHa HA ¢opMupoOBaHue cjeayromux komnerenmuii: OIIK-
5; OIIK-8§; T1K-2:

- OIIK-5. CniocobeH ocymiecTBISATH KOHTPOJIb U OLEHKY (OPMUPOBAHUS PE3YIbTATOB 00-
pa3zoBaHUs 00YJAFOIIUXCS, BBISIBISITH M KOPPEKTUPOBATH TPYTHOCTH B 00yUCHUH, HHANKATOPAMH
JOCTH>KEHUS] KOTOPO SIBISIFOTCSL:

e OIIK-5.1 OcymecTBisieT BBIOOp COMEp>KaHUsl, METOJOB, IPUEMOB OpPTaHU3AIMU KOH-
TpOJIs U onleHKH, B ToM ynciie KT, B COOTBETCTBUY C YCTaHOBJIICHHBIME TPEOOBAHUSIMHU K 00pa-
30BaTEJbHBIM pe3yJIbTaTaM 00y4aroIInuXCs;

e OIIK-5.2 OGecnieunBaeT 0OOBEKTUBHOCTH U JIOCTOBEPHOCTH OLEHKH 00Pa30BaTENbHBIX
pe3yJIbTaTOB 00YYaIOUINXCS;

- OIIK-8. CriocoOeH 0CyIIeCTBIATH ITeJarOTHYECKYIO IS TEIbHOCTh Ha OCHOBE CIICIHAITb-
HbIX Hay4YHbIX 3HAHUI, HHAUKATOPOM JIOCTHKEHHUSI KOTOPOH SIBISETCS:

e OIIK-8.3 JleMOHCTpUpPYET ClIELIMAJIbHBIC HAYUYHbIE 3HAHUSI, B TOM YUCJIE B IPEIMETHOMI
o0JjacTy,

- IIK-2. CiocoGeH oCyIeCTBIATh EIarorn4ecKyo AesITeNbHOCTD MO MPOGUIBHBIM MPE/-
MeTaM (JUCIHUIUIMHAM, MOIYJISIM) B paMKax IPOrpaMM OCHOBHOTO OOIIETO M CPEIHEro O0IIero
00pa3oBaHusl, MHAUKATOPOM JTOCTHXKEHUSI KOTOPOH SBISETCS:

e [IK-2.2 [IpumeHsieT OCHOBHI TeOpuU (PyHIAMEHTATBHBIX U MPUKIAJHBIX Pa3/IEIOB XU-
MUY (HEOPTraHUYECKOM, aHATTUTUYECKOMN, OpraHnuecKoi, puzndeckoit, xumun BMC, xuMruuecknx
OCHOB OMOJIOTHYECKHX IMPOIIECCOB, XUMHUECKONH TEXHOJOTHH) JUIS PELICHUS TEOPETUYECKUX U
MPaKTUYECKHUX 3a]1a4.

1.4 Tlepeyenb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbTate u3yueHus AUCIIH-
TJTUHBI CTYACHT JIOJDKEH

- 3HATh:

® METOJbl M CIOCOOBI 00paboTKM WMH(MOPMALMU PE3yIbTaTOB XUMHUYECKOTO JIKCIEpHU-
MEHTAa, PEe3yJIbTATOB HAOIIOIEHUN U U3MEPEHUI;

e uH(OpMAIMOHHBIE UCTOYHUKHU CIIPABOYHOT0, HAYYHOTO, HOPMATUBHOTO XapaKTepa;

® OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTIINH

® CBOWMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB;

- YMeThb!:
o0pabaTbIBaTh, aHATM3UPOBATH M 0000IIATH Pe3yJIbTaThl HAOIOIEHUIN U U3MEPEHU;
pemarh 3a7a4m, UCTIOIb3Ys IPUHITUIIBEI K METO/IbI XUMUU;

O0OBSCHITH 3aBUCIMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMUS;

® TIPOBOJUTH CAMOCTOSITEIHHBIM MOMCK XUMHUUYECKOW MH(OpPMAIUK C MCIOJB30BAHUEM
pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYJISPHBIX U3JaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Internet).

- BJIaJIeTh:

® HaBbIKAMH JI€JIaTh 3aKJIIOYEHUs W BBIBOJBI MO pe3yJibTaTaM aHalu3a JIMTepaTypHBIX

JIAHHBIX, COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETHUECKUX PadOT XUMUH,
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¢ J[IpucCMaMu PCUHICHUSA OCHOBHBIX 3aaa4, TUIIUYHBIX IOJId CCTCCTBCHHOHAYUYHBIX AUCIH-

e crnocobaMu OpUEHTAIMH B TPO(HECCHOHATLHBIX UCTOYHUKAX WH(GOpMAIUU (3KypHAJIIBI,
caiThl, 00pa30BaTEIbHBIC TOPTAJIBI);
® METOAaMH OIPE/EICHUS BO3MOXHOCTH IPOTEKAHKUS XMMHUYECKUX MPEBPAIEHUI B pa3-
JUYHBIX YCIOBUAX U OLICHKU UX MOCIEIACTBUM;
1.5 O6masi Tpy10eMKOCTh JUCHUILTHHBI «PellieHHe XUMHYECKHUX 32/1a4» COCTABIISCT 2
3adeTHble enuHulbl (nanee — 3E) (72 gaca).
[Iporpamma mpeaycMaTpruBaeT U3ydYeHHUE MaTepuaia Ha JIEKIHUAIX U MPAKTHYCCKUX 3aHs-
tusx. [IpeaycMoTpeHa caMocTosiTebHAs padoTa CTyICHTOB 10 TeMaM U pa3zenaM. [IpoBepka 3Ha-
HUW OCYIIECTBIsACTCA (PpOHTATBHO, MHIUBHUIYATBHO.

1.6 O0beM AUCUMNIMHBI U BU/IbI Y4eOHOI 1eATeIbHOCTH

O0beM TUCUMIVIMHBI M BB Y4e0HOM 1eATeJIbHOCTH (04HasA (popMa 00ydeHHUs)

Buj yueoHoii paboThbl Bcero yacoB Cemectp 4
OO6m1ast TpyI0eMKOCTh 72
KonTaktHas pabora 42
Jlexun 16
[TpakTrueckue paboThI 26
CamocrosiTenbpHasi paboTa 30
Bu HTOroBOro KOHTPOJIS: 3auer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4yeOHO-TeMaTHYeCcKMii IJIaH (0uHasi GopMa 00y4eHHs)

Beero Ay}lHTOp]—[LIe 3aAHATUA Camocron-
Ne HaumeHoBaHue TeM (pa3ieioB) qacos | JI IpakTHyeckue TeJabHas
CKIIMU
padoThI pabora
Il cemectp
Beeoenue 4 2 2
1 | Cnoco0bl penieHust 3214 10 XUMHH 6 2 2 2
2 I'a3oBbIe 3aK0HBI 12 2 4 6
B3anMo3aBucuMbIe apaMeTpbl COCTOSA-
HHSI I'a30B
3 OcHOBHBIE THIIBI PACYETHBIX 32124 14 2 6 6
3.1 | OcHoBHBIE THIIBI pacUeTHBIX 3a1a4. BeiBogy 1 1
UCTUHHOW (hOpMYJIbI BEIIECTBA
3.2 | OcHOBHBIE THUIIBI pAacUETHBIX  3ajad. 5 2 2 1
Cxema pacuera o XMMHUYECKOMY ypaBHe-
HHIO C HCIIOJH30BAHHEM MacC U 00bEMOB
3.3 | OcHOBHEBIE TUTIBI PACUYETHBIX 3a/1a4. Pac- 4 2 2
YeThl M0 TEPMOXUMHUYECKUM YPAaBHEHUSIM
3.4 | OcHOBHBIE THITBI PACYCTHBIX 3a/1a4. 4 2 2
OmnpeneneHue cocTaBa CMECEi BEIIeCTB U
CIIJIABOB
4 | PacTBOpBI 12 2 4 6
4.1 | PactBopbl. KonmuecTBeHHBIN cocTaB pac-| 3 2 1
TBOpa
4.2 | PactBopsl. PacTBOpUMOCTD 1 1
4.3 | PactBophl. 3amaun Ha ompenencHue ¢op- 4 2 2
MYJIbl KPUCTAJNIOTUPATa




4.4 | PactBopsbl. [leiictBus ¢ pactBopamu: pa3- 4 2 2
OaBieHNe, ynmapuBaHUE, KOHLEHTPHPOBA-
HUE, CIIMBAaHUE JIBYX PaCTBOPOB

5 | DaekTposu3 12 4 6 2
6 | Oco0eHHOCTH OJTMMNMATHBIX 32124 12 2 4 6
Hroro: 72 16 26 30
HNHTepakTHBHOE 00yUYeHHe MO TUCIUTINHE
Bun ©Popma Koa-Bo
Ne HaumenoBanue Tem (pa3jesioB) HHTEPAKTHBHOI'O
3aHATHUSA SAHSTHSL 4yacos
1 | Cnoco6sI pemieHus 3aaa4 mo XuMuu. [Ips- JIK Jlexuus ¢ 2
MO anreOpandecKuii cnocod OmMOKaMu
2 | CnocoOsI pemenus 3a1a4 1o Xxumuu. Crio- JIK Jlexuus ¢ 2
co0 IPONOPITMOHATILHOTO pacueTa OmMOKaMu
3 | CriocoOsI pemieHus 3a1a4 10 XUMHH. I1P Kpyrasiii cton 2
[Ipsimoii anredpandeckuii crnocoO.
Ksanpart [Tupcona. Crioco6 mponopiiuo-
HaJIBHOTO pacueTa. Pemenue 3a1a4 crno-
co0OM MPOU3BOJIHOM THIIOTE3bI
4 | OCHOBHBIE TUIIBI PACUETHBIX 3a7a4. BbI- JIK Jlexud ¢ 2
BOJ UICTUHHOU (pOpMYJIBI BellecTBa omnOKaMu
5 | OcHOBHBIE THUIIBI pacyeTHBIX 3a1ad. Ompe- I1P Kpyrisiit cron 2
JIelIeHHe COCTaBa CMECe BEIeCTB U CIlja-
BOB
6 | OcoOeHHOCTH OIMMIMANHBIX 3a/1aY [1P Mo3roBoii mrypm 2
UTOIrO 12/42=28 %
3 COAEP) KAHUE TEM (PA3JEJIOB)
BBEJIEHUE

Teopernyeckre OCHOBBI METOJIUKU O0YUEHHUS PEIICHUIO XUMUYECKHX 3a7a4. MecTo u 3Ha-
YeHHE XUMUYECKHUX 33/1a4 B CHCTEME IKOJIBHOTO XMMHUECKOTo coaepkanus. Kmaccuduxarms xu-
MUYeCKHX 3a7a4. OyHKIMU Pacu€THBIX M HKCIIEPUMEHTAIbHBIX XUMUYECKUX 3a1a4d. KommereHnt-
HOCTHBIE U KOHTEKCTHBIE 3371a4 B 00yueHuu XuMun. TpeboBaHus K 00yJaroIUMCs PU PEIICHUN
XUMHYECKHX 3a/a4. BriTtoueHne XuMU4YeCKHX 3a7a4 B METOJIbI TPOOJIEMHOTO U HHTEPAKTUBHOTO
o0OydeHus. MecTo XMMHUYECKUX 33]1a4 B pa3TUYHBIX 00pa30BaTeIbHBIX MporpamMmax. OleHuBaHue
pe3yNbTaTOB O0YUYEHUSI XUMHUU C MPUMEHEHUEM XUMUYECKUX 3a/1a4.

Metoandeckue moaxo/abl K PEIICHUIO TUTIOBBIX 3a7a4 U OIEHUBAHHUE Pe3yJIbTaTOB 00yue-
HUS UX PEILICHUIO.

| CHIOCOBbI PEHIEHUSA 3AJTAY ITO XUMUHU

[Ipsimoii anreOpanueckuii cioco6. Crioco6 nponopuroHanbHOro pacuera. Kamgpar [Tup-

cona. Pemenue 3a1a4 crnoco6oM MpOU3BOIBHOM TUITOTE3HI.
11 TA3OBBIE 3AKOHBI. B3AUMO3ABUCHUMBIE TIAPAMETPBI
COCTOSAHUA I'A30B
3akoH boins-Mapuotra. 3akon ['eii-Jltoccaka. 3axon lapins. 3akon ABoragpo. CneacTBus
13 3aKOHa ABOrajpo. YpaBHEHHUE UICABHOIO ra3a. 3akoH JlanpToHa.
111 OCHOBHBIE THUIIBI PACYETHBIX 3AJAY

Pacuetsr mo xummuueckum dopmyrnam. Beranciaenune maccoBsix aoneit (%) mo ¢popmynam
BEIECTB.

OcHOBHBIE TOHSTHS ¥ 3aKOHBI XUMHH. Mok, MossipHas macca.

BriBoa nctunHOI (hopmybl BemecTBa. OCHOBHBIE CIOCOOBI pacyera.
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Haxosxxnenue ¢popMybl BelecTBa M0 yKa3aHHBIM B YCIIOBHH 3aJ1aui cBoMcTBaM. Haxox-
neHue GopMyIIbl BEIIECTBA 0 MACCOBBIM JOJISIM 3JIeMEHTOB. HaxoxkneHrne Xxumuaeckoit (hopmyIis
ra3o00pa3HOro BEIIECTBA MO0 MACCOBBIM JOJSM 3JE€MEHTOB U OTHOCUTEILHOM IIOTHOCTHU €ro MO
npyromy rasy. HaxoxxaeHne XuMu4eckoil (popMyIibl BelecTBa 0 IPOAYyKTaM CropaHusl.

CrexnomeTpryecKue pacueTsl [0 ypaBHEHUSAM XUMUYECKHUX peakiuil. Cxema pacyera 1no
XUMHYECKOMY YPaBHEHHUIO C UCTIOIB30BaHUEM Macc 1 00beMOB. Cxema pacdera 1o XMMUYeCKOMY
YPAaBHEHUIO C HMCIOJIb30BAHMEM KOJMYECTBA BELIECTBA. BhIUMCIEHNA O XMMUYECKUM ypaBHE-
HUSM Macc (00BEMOB) BEIIECTB 10 U3BECTHOM Macce (00beMy) OJHOTO M3 BCTYMAOIIUX WIIH T10-
JYYarIlIUXCcs B pe3yJIbTaTe PEeaklMKi BEeUIeCTB. PacyeTsl 10 XUMUYECKUM YPaBHEHUSIM IIPU YCIIO-
BUU, YTO OJTHO U3 PEArUPYIONINX BEIIECTB JaHO B U30BITKE. PacyeTsl o TepMOXUMUYECKUM YpaB-
HeHusM. Beruncnenmne o0bema raza, He0OX0AMMOTO JUIsl PEaKI|H C OTpeeIEHHBIM 00bEMOM JPY-
roro ra3a. Onpezaenenne MaccoBoit (00BEMHOM J0JIM) BBIX0/1a TPOJYKTA PEAKIMH B TPOLEHTAX OT
TEOPETUUECKH BO3MOKHOT0. Brruncnenue mace (00beMa) MpoayKTa peakiiu o U3BECTHOM Macce
(00bEeMy) HCXOTHOTO BEIIECTBA, COACPIKAIIETO MPUMECH.

OmnpeneneHne cocTaBa CMeCel BEILIECTB U CILIaBOB. MaccoBas 1011 KOMIOHEHTa. THunuy-
HBIE PEAKIMH PA3JI0KEHUS BEIIECTB, COCTABISIOLUIUX CMECH.

IV PACTBOPBI
PactBopsl. KonnuecTBeHHbIN cocTaB pacTtBopa. MaccoBas 10715 BeniecTsa B pactBope. Mo-
JsipHas KoHleHTpauus. PactBopumocts. Kpucramnoruapatsl. 3agaun Ha ornpeneiaeHue GopmyIbl
KpUCTaJJIOryuaApaTa. 3aa4yi Ha IPUTOTOBIIEHUE PACTBOPOB KpUCTAJUIOrHApaToB. JlelcTBus ¢ pac-
TBOpaMHU: pa3z0aBiieHUe, yITapUBaHUE, KOHLIEHTPUPOBAHKE, CIIMBAHHE IBYX PACTBOPOB.
V QJIEKTPOJIN3
OnexTponu3. 3akoHsl annekTponusa (M. @apanes). [locrosanas @apanes. [Iponeccst, mpo-
TEKAaIOILKe IIPU JIEKTPOJIN3€E PACIVIaBOB U PaCTBOPOB.
VI OCOBEHHOCTHU OJIUMIINA/IHBIX 3AJTAY
OCOoOEHHOCTH OJMMITMAAHBIX 3a7a4. DOpPMBI IOCTPOCHUS OJMMITMAAHBIX 3a1ad. [Ipumepsl
OJIMMIIMAHBIX 33J]a4 Pa3HbIX HTAIOB.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) 1JIsA CTYAEHTOB
11O U3YYEHUIO JTUCLHUIIJIMHBI

B nporpaMMy IHCHMIUIMHBI BKIIOYEHBI 3a/1aHNS, PACCUUTAHHBIC KaK Ha CPEIHUN YPOBEHb
(U1 KOHTPOJIBHBIX PabOT IO XMUMHUH), TAK U OJUMITUATHOTO YPOBHS, T.€. Oojiee ciiokHbIe. B mpo-
rpaMMe Ipe/cTaBiIeHbl Haubojee COBPEMEHHbIE U PALIMOHAIBHBIE METO/bl PELIEHUs, KOTOPBIE,
KOHEYHO, He SIBJIIOTCS €IMHCTBEHHO BO3MOXKHBIMHU. [loaTOMY He TpebyeTcs Bcerna ciiefjoBaTh
KaKOW-TO OIpe/IeTICHHON cXeMe, a TOMCKHU JPYTUX, HECTaHIapTHBIX CIIOCOOOB PELIEHUS OT/IENb-
HBIX 3a/1a4 MOTYT TOJIBKO IIPUBETCTBOBATHCS.

B pa3zpenax nucuUIUIMHBI paCCMOTPEHBI OCHOBHBIE CIIOCOOBI PEUICHUS 3a]a4, BKIFOUYEHBI
HanOoJiee BaKHbIE MOHATHS Kypca XUMHH, TPUBEICHBI Pa3BEpHYThIE peIIeHH 3a1a4 U 3aJauu JJis
CaMOCTOSITENIbHOTO pEIIeHUs ¢ OTBeTaMH. B mocoOun aaHbl pacueTHbIE 3a7auu, Mpecieayomue
1eJIb 3alIOMUHAHMS (OPMYJT U Onepalii, HCIOIb30BAHNE KOTOPHIX MO3BOJIUT B AaJbHEUIIEM pe-
11aTh MpobseMHbIe 3a1auu. MHoOrue 3a1auu SBISIOTCS OJMMIMAIHBIMU U OTIMYAIOTCS OT THUIIO-
BBIX TE€M, UTO TPEOYIOT HCII0JIb30BaHUS TEOPETUUECKUX 3HAHUM U3 PA3HBIX Pa3/Ie]IOB XUMUH.

B mporecce noaroroBku Bel MokeTe Takke MCHOIb30BaTh yueOHOe rmocodne «OCHOBHbIE
TUIBI U CHOCOOBI pelleHus YCI0XKHEHHBIX 331a4 no xumun» / Eroposa WU.B., Banenko T.K.,
Tpodpumitora M. A. - brarosemenck: U3n-so BI'TTY, — 2005. — 192 c.

YueGHO-MeTOAHYECKOE 00ecTieYeHHEe CAMOCTONITeNIbHOI PaGoThI CTY1€HTOB MO AUCIUIIIHHE

KoauyecTBo
4acoB, B COOT-
HaumenoBanue ®opmbl/BHABI BETCTBHH €
Ne pasnesa (TemMbl) CaMOCTOSITE/IbHOM PadoThI yueOHo-Tema-
THYECKHUM ILlJ1a-

HOM




1 | Beeneunue

N3yueHne 0CHOBHOM JIMTEpaTypPhI

N3ydeHue qonoIHUTEILHON IUTEPATyPhl 2
CobecenoBanue
2 | CrnocoObl pemieHusi 3amad | M3yueHue OCHOBHOMW JUTEPATypPbl 2
o xumun. Crioco6 nponop- | M3yueHue HONOTHUTEILHON TUTEPATYyPhI
uuoHanpHOro pacyera. Pe- | CobecenoBanue
mieHne 3amad  crocoOom | PacuerHbie 3amaun
MPOU3BOJILHON TUIOTE3bI Tect
3 | 'a30BBIE 3aKOHBI. N3yueHne 0CHOBHOM JINTEpATypPhI 6
B3aumozaBucumble mapa- | M3yueHue 1ONOTHUTENBHOM TUTEpaTyphl
METPbI COCTOSIHUSI Ta30B CobecenoBanue
Pacuernble 3a1aun
Tect
4 | OcHOBHBIC H3ydyeHne 0OCHOBHOM JIUTEPATYPhI 6
THUIIBI PACUETHBIX 3a/1a4 N3yuenue nonoaHUTEILHON TUTEPATYPBI
CobecenoBanue
Pacuernsbie 3amaun
Tect
5 | PactBopsl N3ydyeHne OCHOBHOM JINTEPATYPBI 6
N3yyenne qonomHUTEILHON IUTEPATYPHI
CobecenoBanue
Pacuernbie 3a1aun
Tect
6 | Dnexrponus N3y4yeHre 0CHOBHOM JIUTEPATYPhI 2
N3yuenue nonmoaHUTEILHON TUTEPATYPHI
CobecenoBanne
Pacuernsbie 3amaun
Tect
7 | Ocobennoct onmumnuan- | Mi3ydeHne oCHOBHOM TUTEpaTypHI 6
HBIX 33/1a4 N3yueHne nOnOJHUTENBHON TUTEPATYPBI
CobecenoBanue
KonTponbHas pabota
Hroro: 30

S HPAKTUKYM IO JUCHUIITIMHE

IInan npakTHyeckux padoT no AucHUILINHE «PelleHne XUMHYECKHUX 32129

Ne Tema Bun pabotsr Ko-Bo yacos
/1
1 | IIpaktuueckas pabora Nel [TpakTrueckast 2
Crioco0bI perieHus 3a1a4 Mo XuMuH. paborta
[Tpsmoii anredpanueckuii crnocod.
Ksanpar [Tupcona. Crioco6 nponopruoHaIbHOTO
pacuera. Pemenue 3aau cnoco6oM npou3BOIbHOM
THITOTE3BI
2 | Ilpaktuueckas pabora Ne 2 ITpakTrueckas 4
["a30BBIC 3aKOHBI paborta
B3anmo3zaBucumble nmapaMeTpbl COCTOSIHUS I'a30B
3 | Ilpaktuueckas pabora Ne 3 [TpakTrueckas 2
OCHOBHBIE THITHI PACYETHBIX 3371a4. PacdyeTst o Tep- pabora
MOXHUMHYECKUM YpaBHEHHSIM




4 | ITpaktuueckas padora Ne 4 [TpakTrueckas 4
OcHoBHBIE TUIIBI pacueTHBIX 3aaad. OmnpenencHue pabota
cocTaBa CMeceil BEIlIeCTB U CIUIaBOB

5 | [Ipaktuueckas padora Ne 5 [IpakTuueckas 2
PactBopsl. 3agaun Ha omnpenenenue Gopmysbl Kpu- paborta
cTaJuIoruapaTa

6 | IIpaktuyeckas padora Ne 6 [TpakTrueckas 2
PactBopsbl. [lelicTBust ¢ pacTBopaMu: pa3daBiieHUE, pabota
yHapyuBaHue, KOHIICHTPUPOBAaHUE, CIMBaHUE ABYX
pacTBOpOB

7 | Ilpaktuueckas pabora Ne 7 IIpaxTnueckas 6
DNEKTPOIn3 pabora

8 | [Ipaktuueckas padora Ne § [TpakTudeckast 4
Oco0OeHHOCTH OJIMMITUAAHBIX 33/1a4 pabora
Bcero 26

IIpakTnueckas padora Nel (2 yaca)
Tema: Cnoco0bl pemienus 3a1a4 no xumuu. [lpsimoii anredpanyveckuii crmnocoo.
Ksaapar [Iupcona. Cnocod nponopunoHaabLHOro pacyera.
Pemenne 3ag7a4 cnoco6oM nNpou3BoJILHOM rMIIOTE3bI

[Tpsimoii anreOpanyeckuii criocod mpeanoaaraeT BbIpakeHue HCKOMOM BETUYHUHBI Yepes3 He-
M3BECTHOE HEMOCPECTBEHHO B YCJIOBHMHM 33Jayd. DTOT CIIOCOO MMEET psij NPEUMYILECTB B TE€X
CIIyYasix, KOTJa peluTh 3a7a4y OJHOU WIIM ABYMS MPOIMOPLHUSIMHU HENb3sl U yIOOHO BOCIOJIB30-
BaTbCA APYIruMHU METOJaMU anrerH, qalie BCECTo JIMHEUHBIMHA YPaBHCHHUAMU U HEPABCHCTBAMMU.

AnreOpanyeckue ypaBHEHHUS! COCTABIISIIOT HA OCHOBE YpaBHEHHI peakiuii, KOTOpbIe JaloT
MMpEaACTaBICHUA O CTCXUOMCTPHUICCKUX OTHOUICHUAX, B33HMOHCﬁCTBy10HIHX n 06pa3yfoumxc;1 B
peakiuu BemiecTB. Yaile Bcero airedpanyeckoe ypaBHEHHUE COCTABISIIOT, YUUTHIBAs COOTHOIIIE-
HUE KOJIMYECTB BCUICCTB COCI[I/IHGHI/Iﬁ, Y4aCTBYIOIIUX B PCAKIIMU, U UCIIOJIB3Ys 3aBUCHUMOCTD n=
m/M. UHorna anrebpandeckoe ypaBHEHHUE 3alUCHIBAIOT B BUJE PABEHCTBA MACcC OMPEICICHHOTO
XUMHYCCKOI'0 3JIEMCHTA B COCIMHCHHUAX, BCTYIIMBIIUX B PCAKIIUIO, U B KOHCYHBIX IIPOJAYKTax. I[J'IS[
OJIHO3HAYHOI'O PEUICHMS 33]]a4H YHCIIO YPABHEHUH JTOJKHO PABHSTHCS YMCIy HEU3BECTHBIX BEJIN-
YUH, (UTypUPYIOLIUX B YPAaBHEHHUSX.

B Tex ciydasx, korja cucreMa ypaBHEHUI HE UMEET OJHO3HAYHOI'O PEIICHNUS, UCTIOIb3YIOT
JOMOJIHUTCIIBHBIC CBCACHUSA O BCIIMYMHAX, MPCACTABJICHHBIX B YCJIOBUH 3aJa4du. Ha nx ocHose
COCTaBIISIIOT HEPABEHCTBA, PEIIEHNE KOTOPBIX MO3BOJISET ONPENETUTh I'PAaHULIBI BO3MOKHBIX 3Ha-
YeHUH NUCKOMOI BEITMUNHEI. HepaBeHCTBa qJamie BCEro onpeaciaroT rpaHuibl BO3MOKHBIX CTCIIC-
HEl OKHUCIIEHHUs 2JIEMEHTOB, 3apsiI0B MOHOB, MOJISIPHBIX MAacC COEMHEHNH n ap. Tak, Harpumep,
YHCIIO ONpPEJIENSIOIIEe MAaCCOBYIO JIOJIO 3JIEMEHTAa B COEIMHEHUHU, HE MOXKET ObITh OTpULIATENb-
HBIM WM NpeBbIaTh eauHuIy: 0<m<1; MoyisipHas Macca KUCIIOThI HE MOXET ObITh OOJIbIlE MO-
JISIPHOM Macchl COJIM ATON KUCIIOTHI; YUCIIO aTOMOB BOIOPO/Ia B MOJIEKYJIE CIIUPTAa HE MOXKET OBITh
MEHBIIIE YETHIPEX U HE IPEBBIIIAET YHCIIa aTOMOB BOJOPO/Ia B MOJIEKYJIE COOTBETCTBYIOILIETO EMY
IpesebHOro yriesojopoja u ap. Cpeau MHOXECTBA 3HAaYEHHH TOJBKO OHO HJIM HECKOJBKO
UMEIOT (PU3UYECKUi CMBbICI. Takum 00pa3oM, MPUXOAIT K OTPaHUYEHHOMY KOJIHUYECTBY BapHaH-
TOB pEUICHUS 3a/1a4H.

[TpuiiTi K OTHO3HAYHOMY OTBETY BO3MOYKHO, €CJIM YUYUTBIBATH, YTO HEKOTOPBIE HEM3BECT-
HBIC BCJIMYUHBI MOTYT IIPUHUMATDH TOJIBKO BITOJIHE OIMPCACIICHHBIC 3HAUYCHUA. HpI/IMepaMI/I TaKuX
BEJIMYMH SIBJIIOTCS YHCIAa aTOMOB B MOJIEKYJIaX, KOTOPBIE MPEACTABIEHBI LIEIBIMH TOJIOKUTENb-
HBIMHW 4YHCJIaMH, CTCIICHU OKUCJIICHUA, 3apsAaAbl HOHOB WX MOJIAPHBIC MaCChbl aTOMOB, UMCIOIIIHNEC
olpeieIeHHbIE YUCIIOBbIE 3HAYCHNUS, YKa3aHHbIE B TAOJINIIE IEPUOINIECKOI CUCTEMBI 2JIEMEHTOB.
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Huxe npuBeneHs! npuMepsl 3a1a4, KOTOPhIE MOKHO PEUIUTh alre0pandyeckuM CocoOoM.

3aoaua 1.

Kakyto maccy kanus cinenyer 106aButh K 300 M1 BOJbI, 4TOOBI B PE3yIbTATE PEAKIIH

obpazoBaiics 15%-ubiit pactBop KOH?

Pewenue:

1. ITycTh MCKOMas Macca Kajiusi COCTaBJISIeT X T, TOTJja Macca 00pa30BaBILErocs pacTBOpa COCTa-
BUT:

m (p-pa)= m (K) + m (H20)- m (Hz).
2. Brruucnsiem 3nauenne macc KOH u Ho:

Xrmy mo
2 K+2 H,O=2KOH + Hz*
2 MOJIb 2 Moib 1 MOJIb
2-39r 2-56)r 2r
= 2960 g 435
m2 = 0,026 -x

m (p-pa) =x + 300 — 0,026 -x.
[To ycnosuto, MmaccoBas nosist KOH B pactBope cocrapiser 15%,
Te. 0% (KOH)=0,15=_ 435X . +_34937r~3494r.

x+300-0,026-x

Otser: m (K) =34,94 r.

3aoaua 2.

Kakyro maccy okcuaa kanus cineayet 100aButh k 350 T 7,9%-Horo pacTBopa ruipoKcuia
Kajus s noiydenus 21%-Horo pactBopa ruipokcua Kanus?

Pewenue:

[TycTh nckomasi Macca OKCHa Kallisi COCTABIISIET X T, TOT/Ia Macca MOJy4YeHHOTO pacTBOpa
paBHa (x + 350) r. Beruncnum, kakas macca KOH cootBerctByet x 1 K20. /{751 aTOr0 cocraBum
CTEXHMOMETPUUYECKYIO CXEMY:

1 moue K20 — 2 mosis KOH. Torma 914 =

m . _112x
, M= .
2-56 94
B 350 r 7,9%-noro pacrsopa KOH conepxwurcs 350 - 0,079 = 27,65 r KOH.

12x | 27,65 r KOH.

1
Bcero B MOJIYUYCHHOM paCTBOPEC COACPIKUTCA

12x

[To ycnoButo 1 +27,65=0,21 - (x + 350); x =46,78.

Ortger: Tpedyercs 100aBuTh 46,78 T OKCHIa Kausl.

3aoaua 3.

[Tpu B3auMoIEHCTBUY OKCHJIa METaJlJIa C CEPHOM KUCIOTON 0Opa3oBanock 3,92 r cynbdaTa
storo metaiuia u 0,54 r Bogsl. Hanumure hopmyity okcuaa Merasia.

Pewenue:

3anunieM XUMHIECKYI0 (OpMyITy OKCHJIa MeTajuia B yciaoBHOM Buze Me2On. Mickomas Be-
mnarHa M (Me) — MonisipHasi Macca MeTalljla M N - €ro CTeTNeHb OKUCeHus. Peakiun okcraa me-
Tajljia ¢ CepHOM KUCIIOTOM oTBeuaeT ypaBHeHne: Me2On + n H2SOs = Me2(SOs)n + n H2O

Anrebpanyeckoe ypaBHEHHE COCTaBHM C yUETOM TOTO, YTO KOJTMYECTBO BEIIECTBA BOJIBI,
00pa3oBaBIIIeiiCs B pe3yIbTaTe PEaKIiy, B n pa3 0oJIbIlle KOJIMYECTBA BEIIECTBA CyIbdaTa Me-
Taja;

n -v Me2(SO4)n = v (H20), wimn
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n. M (Me,(50,),) = M(H,0)
M(Me,(SO,),) M (H,0)
392 _ 054

2- M (Me)+96n 18
otkyaa M (Me) = 17,32 -n. Pemmenue numeer cmbica ipu N =3 u M (Me) = 52 r/moib.
OtBer: uckomas gpopmyna Cr20s.

3aoaua 4.

3akpheITas K0Ji0a CO CMEChIO BO3/IyXa M KUCIopoaa uMeet Maccy 77,163 r. Ecnu Ty xe

K0JI0y HAIOTHUTH YTICKUCIIBIM Ta30M, €€ Macca coctaBuT 73,373 1, a ¢ ra3oM X OHA BECUT
77,017 r. HazoBure X.

n-

Pewenue:

Cnocoo6 1.

M3MeHeHne Macchl KOJIOBI MPOIOPLHUOHATIHHO H3MEHEHUIO MOJISIPHON MacChl IIPH NEpexo/ie
0T OJIHOTO rasza K aApyromy. Torma Am; = 0,210 r; Amz = 0,146 r; Ami/Am; = 1,44. Cpennss mMo-
JSIpHAs Macca CMECH BO3]lyXa C KUCIOPOJAOM HaXOAUTCS B npeaenax 29 — 32, 3HauuT, U3MEHEHHE
MoJisipHOU Macchl nipu nepexoe k CO2 cocrasmisier 15 — 12. Torna AM nipu nepexojie k razy X
coctaBuT |AM| = (15 -12)/1,44 = 10 — 8. OTcro/1a MOXHO BBIYHCIIHNTh, B KAKKX MpeeIax Haxo-
JUTCSI MOJISIPHAsi Macca HEU3BECTHOIO ra3a X:

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

VY CII0BHIO YAOBIETBOPSET TOJIBKO HEOH, TaK KaK (PTOPOBOIOPO.I B Ta30BOM (haze HAXOTUTCS
B MOJINMEPU30BAHHOM COCTOSIHUM M MUMEET 3HAYUTENbHO OOoJblliee 3HAUeHUE MOJISIPHONW MAcChl,
YEM BBIYMCIIEHHOE.

Cnocob 2.

I[TycTp Macca Ko0bI ¢ POOKOI COCTAaBISIET Mo, @ CPEIHSISI MOJISIpHAsE Macca CMECH BO3yXa
¢ kucinopooM Mcp.. Torma MOKHO cocTaBUTh cucTeMy: Mo+ N-Mcp. = a

Mo+n-44=D

Mo+ Nx=C
Beruntaem U3 BTOpOro ypaBHEHHS IEPBOE U TPEThHE:

n@44-Mg)=b—-a; n(44-x)=b-c,

T.e. N (44 - M) =0,21; n (44 —x) = 0,356.
Beipaxkaem x uepe3 M¢, x = 1,695 -M¢p, — 30,6. Haxonum nipenenbhbie 3Ha4eHus X (29 <Mp<
32);

x1=1,7-29-30,6 =18,6; x2=24.

19 <M (X) < 24.
CrenoBaTenbHO, YCIOBHIO yIOBIETBOPSET HEOH.
Otger:Ne.

Cnocob nponopyuoralbHoco pacdema. Pewenue 3aoau cnocobom I’lpOl/L’)’GOJZbHOZZ cunomies3vl

He xaxxnas 3amada MOXKeT ObITh pellieHa criocoOoM nmoatanHoro pacuetra. Hanbonee ooumii
Croco0 pelieHwusl, CBI3aHHbII ¢ pacyeTaMH M0 XUMUYECKUM YpaBHEHUSIM, CIEIYIOIIMM: BHaYaje
IPEIoiaraeTcs, 4To B MPEBpaIIeHUs] BCTYNAIOT T€ KOJIMYeCcTBa (UHUCIIO MOJIeH BellecTBa), KOTo-
pble GUTYPUPYIOT B YPaBHEHUH PEaKlMH, a 3aT€M MOJy4YeHHbIE COOTHOILIEHUSI COMOCTABIISAIOT C
ycnoBueM. B Hanbonee npocTom ciydae aenaercs mepecueT ¢ HOMOIIBIO IPOMOPIIKH.

Cnoco0 mponopuuOHaIBFHOTO pacdyeTa UCHOJIb3YeTCs Al PEelIeHUs] MHOTHX TUIIOB 3a/1a4,
Harpumep, TaKuX, KOrJja Heo0X0AUMO BBISICHUTB PacXo]l peareHTa — Macchl, 00beMa, KOJIU4YecTBa
BEleCcTBa JJIs MOJTYUYEeHHsI OlpeiesIeHHOM Macchl, 00beMa, KOJIMYeCcTBa BEeLIeCTBa MPpoayKTa. B He-
KOTOPBIX CIy4asx cnoco0 MpornopIHoHAIbHOTO pacueTa UCI0JIb3yeTcs B Ka4eCTBE OTHOTO U3 ATa-
OB PELICHHUS.
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Yacro BcTpeuaroTcs 3a/1a4u C HETIOJIHBIM YCIOBHEM. B Takux 3aauax TpyJHOCTb pelIeHUs
00yCIIOBJIEHA HEJOCTATKOM OJTHOTO MJIM HECKOJIBKUX 3JIEMEHTOB B €€ YCIOBHH, KOTOPBIE MTO3BO-
T OBl CBECTH PEICHHE K OMPECIICHHOMY alropuTtMy. B 3TOM ciyyae MOXKHO HCIIOJIb30BaTh
C1oco0 Tak Ha3bIBAEMOM NPOU3BOJILHOM TUIIOTE3bI.

[Tpu pemeHnM MOMOOHBIX 33Jay OAHOM M3 BEIMYMH, MMEIOLIAs pa3MEpHOCTh — Macca,
00beM, KOJTMYECTBO BEIIECTBA U T.Jl. — NPUNUCHIBAEMCS NPOU3BOIbHOE, YOOOHOE 0 OAIbHEeUUUX
8bIYUCTEHULL 3HAYeHUe, a 3ameM Oelaemcs nepepacuenm Ha KOHKpemHvle ycnosus 3adauu. Tak,
MO’KHO ITPUHSITh, UYTO Macca BELIECTBA WK €ro 00beM, Macca Wik 00bEM pacTBOpPa, CMECH COCTaB-
agetr 100 r, 1 r wmm 1 11, 100 1. Takxke MOXKHO TPEANOJIOKNUTH, UTO B MIPEBPALICHUN YYAaCTBYET
Tr000€ 11eJ10€ WK HelleJI0e YUCIO MOJIeH pearupyromuX Win 00pa3yromuxcs BemecTs u 1.1. [lpu
3TOM IPOU3BOJIBHOE 3HAUEHUe NPUNUCLIBAEMCsl He Dollee 00HO20 pa3d, CIe0BAaTeIbHO, OCTaNb-
HBIC BEJIMYUHBI BBIBOJSATCS U3 YPAaBHEHHU PEaKIMiA ¥ JAHHBIX YCIOBHS 33]]a4d WIIH )K€ BBIpaXKa-
I0TCs uepe3 HensBecTHoe. [Ipon3BoibHOE 3HaAUEHHE HEb3s PUITUCHIBATH BEIMUYNHAM, UMEIOLTUM
Pa3MEpPHOCTh — OTHOCUTEIIBHBIM IUIOTHOCTSIM, MAaCCOBBIM U OOBEMHBIM JIOJISIM U T.1I.

3aodaua 1.

CKOJIBKO T cOJIM BBIKpUCTauIU3yeTcs npu oxyaxaeHuu 10 30°C 200 r HaCBIILIEHHOTO MpU
95 °C pacrBopa cynbhara meau? PactBopumocTs cynbdara meau ipu 95°C cocrasmsier 40 r, mpu
30 °C — 20 r Ha 100 r pacTBopa.

Pewenue:
1. Haiinem maccy cynbdara menu B 200 T pacTBOpa HaChIIEHHOTO 1pH 95°C
100r - 40r
200r - X
x=80T;

Bongbr conepxurcs 200 — 80 = 120 (7).

2. Jonyctum, yTo npu oxjaxaeHuu pactsopa 10 30°C B 0caoK BbIIAAAET KAKOE-TO KOJIU-
YECTBO KPUCTALIOTHIPATa, COOTBETCTBYIOIIEE V T cyibdara meau. [Ipu 3Tom CBSA3BIBAETCS U BbI-
BOJIUTCS U3 PACTBOPA KPUCTAIIM3AIIMOHHAS BOJIa B KOJUYCCTRBE:!

160 r CuSOs casassiBarot 90 r H20
yr — ar HO
a=0,56 -y
JlanHas pomopiusl cocTaBlieHa Ha OCHOBE TOTO, YTO MOJISIpHAsh Macca KpucTtaoruapara: M
(CuSOg4- 5 H20) = 160 + 90 = 250 (r/mMo11B).
ITpu 30°C B pactBope octaercs (80 —y) r cynbdaTta Meau U
(120 — 0,56 -y) r BozBI.
ITo ycnosuto mipu 30°C B 100 r conepxutcs 20 r cynbdara meau,
T.€. 80 T Boabl npuxoautcs Ha 20 r cou.
CocTtaBuM MPOMOPIHIO:

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

B nepepacuere Ha KpUCTATUTOTHIPAT MOTYYHM:
250 r comepxar 160 r CuSOs- 5 H20
b — 58,18 r
b =90,9.
Otger: macca CuSQOgs- 5 H20 cocrasmsier 90,9 (T).

3aoaua 2.
B xakom MOJIIpHOM COOTHOIIEHUH CIIeAyeT CMelllaTh rekcaruapar xjaopuaa xxenesa (1) u
BOJY, 4TOOBI mony4nuts 20%-Hb1i pacTBOp Xnopuaa xemnesa (111)?
Cnocob 1.
Pewenue:
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[Tycte x - xommuectBo Mok FeCls - 6 H20
Y - KomudecTBO Moib H20
M (FeClz - 6 H20) =270,5 r/momnb.
Macca x moins FeClz - 6 H20 pasna 270,5 -x (1),
a Macca yMoJib coctaBisier 18y (T).
CocTaBuM NpONOPIHIO:
270,5 FeCls - 6 H20 comepxar 162,5 r FeClz
270,5 -x - a
a =162,5 -x (r) FeCla.
T.e. B koneunom pactBope macca FeClz pasua 162,5 -x.
Macca BemectBa B 20%-HOM pacTBOpPE COCTaBISAET
0,2 -(270,5-x +18 -y)
Y4uuThIBast, 94TO Macca XJIOpUAA XKeJie3a OCTAETCs MOCTOSHHON, COCTaBUM YpaBHEHUE!
0,2 - (270,5x +18y) = 162,5 -x
18 -y =542 x
yx=30:1
Cnocob6 2.
DTy 3a7a4y MOKHO PEIIUTh, UCTIONB3Ys KBaapaT [Iupcona.
Onpenenum maccosyio poito FeClz B FeCls- 6 H0O

®% (FeCls) = %- 100% = 60%.

60 20

0 /™ 40

Ha 20 r FeCl3 - 6 H2O Heobxoaumo B3siTh 40 T BOJBI, YTO B MOJISIPHOM COOTHOIIICHHH CO-

CTaBJIACT:

20 '@; T.e. 1:30.

2705 18
OrtBet: B cootHourenud 1 : 30.

Pewenue 3a0au cnocobom npouszeonvHoul eunome3sul

3aoaua 1.

Beruucaute MaccoByr M0N0 XJIOpHAA Kaldsg B PacTBOpPE, MOJYYEHHOM OCTOPOKHOM
HelTpanuzanuen 20%-oro pactBopa coiisiHOM KUCTIOTHI 15%-HbIM pacTBOPOM T'MAPOKCUAA KAJIUSL.

Pewenue:

Cnocob 1.

[TycTh Macca pacTBopa coistHOM KUCIOTHI coctasisieT 100 1, Torna B HeM coaepxkutces 20 T
XJIOpOBOIOpOJa. Beruncium, kakas Macca THAPOKCH/IA KaJIUsl IPOPEArupyeT ¢ COISTHOU KUCIIO-
TOH, M KaKasi Macca COJIM TP 3TOM 00pa3yeTcs.

20 rX1 X2

HCI + KOH = KCI + H0
1 MoJBb 1 Moin 1 MoJb
36,51 56T 7451

x1=20-56/36,5 = 30,68 (r);
m (KOH) = 30,68 r; m (KCI)=40,82r.
Macca pactBopa KOH cocrasut 30,68/0,15 = 204,53 r, a cymma macc pactBopoB KOH u
HCl 304,53 r.
MaccoBast 10J1s1 COJIU B pPacTBOpE:
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® (KCI) = 40,82/304,53 = 0,134 wm 13,4%.
Otser: © (KCI) = 0,134.

Cnocoo6 2.

Ecmu mpopearuposan 1 mons HCI u 1 moie KOH, To o6pazoBancs 1 mons KCI.

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

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

oKl = MKCD = 74 5/(182,5 + 373,3) = 0,134.

m, +m,

Otget: ® (KCI1) =0,134.
OueBHIHBI PEUMYIIECTBA 2 - TO CMOCO0a pelieHus. PemeHne 3a1a4u ¢ HeMoJHbIM YCIOBUEM
HanboJIee pallMOHAIBLHO TIPU MCIIOJIb30BAaHUK | MOJISL HUTK IPYTOrO IEJIOT0 YKCiIa MOJICH OHOTO
U3 BEIICCTB.

3aoaua 2.

OTHOCUTENBHAS TUIOTHOCTH IO BOJIOPOY CMECH T'eIHsl U KUCIOpoAa COCTaBiseT 5,5. Bol-
YHCIUTE MACCOBYIO JIOJIO TEJIHS B CMECH.

Pewenue:

Cnocob 1.

ITycTtp B cMecu Ha | MOJb renus MpUXOanUTCs X MOJb Kuciopoaa. Torma macca cMecu co-
crasisiet (4 + 32 -x), a macca Ha 1 Moub: (4 +32)/ (1 + x). ITo ycioButo CpeiHss MOJIApHAs
Macca cMecu coctasiseT 5,5 - 2 =11 (r/Mouib), 3HAUHUT,

(4+32x)=11-(1+x); x=0,33 (monpb).

Macca cmecu: 4 + 32 - 0,33 = 14,56 ().

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

Otgert: ® (He) =0,27.

Cnocob 2.

[Tyctb B cMecu oObeMHas A0Sl TeHs COCTAaBIISIET X, TOrAa 00beMHas Joiist kucnopona (1 —
x). JIJist ra30B MOJIsIpHAS I0JIS1 B CMECH COBIAJAET C 00BEMHOM JI0JICH, TOATOMY MOKHO 3alHiCaTh:
¢ (He)- M (He) + 9 (0O2) - M (02) =11,

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

x=0,75;

n (He) = 0,75 monb,

m (He) =n-M =3,

o (He) =m (He)/11 = 3/11 = 0,27.

Otgert: ® (He) =0,27.

Cnocob 3.

[Tycts macca cmecu coctasnseT 100 1, a B Heil x T He u y T O2. OOBeM cMecH cocTaBseT:
(100/11) - 22,4 =203,64 .

Boruncnsiem kakoit o0bem 3aHumaroT x T He u y v Oz:
_ X, - y

V (He) =224 . V (02) =224 32
CocraBuM CHCTEMY YPABHEHUN:

x+y=100

224.% +224.Y =20364
2 32

x=27,2.
o (He) =0,27.
OtBer: ® (He) =0,27.
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IpakTuyeckas padora Ne2 (4 yaca)

Tema: I'a3oBble 3aK0HbI. B3annMo3aBuCHMBbIE IapaMeTPHI COCTOSIHUSA I'a30B

B nopmansuuix ycnosusax (npu 0 °C u daenenue 1, 01325 10° ITa) B ra3006pa3sHOM COCTOSI-
HUM HaXOJSATCS 3JIEMEHTHI renueBoi rpynnsl (He, Ne u 1.71.), psin a1neMeHToB, 00pa3yonmx Mo-
aexymspusie ra3el: O2, Hz, N2, F2 u Cly. 'azamu Takke sBISIOTCS MHOTHE BOJOPOIHBIC COCIUHE-
uus (HGal, NH3), nexoropsie unrepranoreruibl (CIF, CIF3), okcuibl 1erkux 3J1eMEHTOB — a30Ta,
yTaepoaa, Xjaopa, cepbl. Benenctaue c1aboro MexMoIeKyIIpHOTO B3aUMOACHCTBUSI IIPU MaJIbIX
JABJICHUAX M BBICOKUX TEMIIEpaTypax BCE€ TUIUYHBIC Ta3bl BEAYT ceOsl MPUOIM3UTEIBHO OJIMHA-
K0BO. ["a3p1, HaxoAsIIIMECs B YCIOBUSIX, HE3HAUUTEIHHO OTIMYAIOIINXCSI OT HOPMAJBHBIX, MTOAYU-
HSIOTCS O0JIee UM MEHEE TOUHO 3aKOHAM Udeanvbhvix 2a308. O0BbEM 10000 raza 3aBHCUT OT TPeX
napaMeTpoB: TeMiieparypsl 7, naBieHus p u yucia mojekyn N. /laHHble 3aKOHBI, OMUCHIBAIOT 3a-
BHUCHUMOCTh 00bEMa OT KaXKJIOTO U3 TPEX MapaMeTPOB IMPHU MOCTOSHCTBE ABYX Apyrux. Mcmonb30-
BaHUE ra30BbIX 3aKOHOB NP PEIICHUH 33]1a4, CBSI3aHO C HAX0XKJIEHHEM Kakoro-inbo mapamerpa
ra30BOI'0 COCTOSHUSA MPU U3MEHEHUHU JIPYTOro U MPHU YCIOBUH, YTO OCTaIbHBIC MapaMeTPhbl OCTa-
I0TCS TIOCTOSIHHBIMU, a TaKXKe C pacueTOM OTHOCUTENIbHOI MOJIEKYJISIPHOI MacChl BelleCTBa MPU
U3BECTHOM 00beMe TaHHON MacChl rasa.

3axon boiina-Mapuomma. I1pu mocTosHHOM TeMIiepaType o0beM ra3a JaHHOW Macchl 00-
paTHO MPOIOPLIUOHAJIEH €T0 JIaBJICHUIO:

Vi o &,I/IHI/IV'p:COHSt
Vv, P

3akoH ycTaHoBjeH He3aBucumo P. boitnem (1662 r) u O. Mapuortom (1667 1).

3axon Ieii-/lloccaka. IIpu mOCTOSHHOM JaBJICHUH 00beM Ta3a V JaHHOM MacChl IPH ITOBBI-
mieHuu ero temreparypsl Ha 1 °C yBennumBaercs Ha 1/273,15 gacte o0beMa Vo, KOTOPBIH Ta3
saauman npu 0 °C:

V=Vo (1+_ L+ t),mmV=Vo 235+t
27315 27315

[ToncraBuB abcontoTHyto Temmeparypy T =t + 273,15 K, nonyuum apyroe BblpakeHue
3TOr0 3aKOHAa:

VO
27315

L
T

VO

| 27315

wi V =const T.

CrnemoBaTelbHO, TP TOCTOSTHHOM JIaBJICHUU 00'bEM ra3a JaHHOH MacChl H3MEHSETCS MTPSIMO
MPOTMOPLHUOHAIIEHO €T0 a0COIIOTHOM TeMIeparype:

Vi h

V2 TZ

3akon otkpsIT XK.JI. I'eit-Jlroccakom B 1802 r.

3akon [llapns. Tlpu nOCTOTHHOM 00BbEMe JTaBJIICHUE Ta3a JaHHOW MAcChl IPSIMO TPOTIOPIIHU-
OHAJILHO €r0 a0COIOTHOW TeMIepaType:

% = %,I/IJ‘II/IPZCOHS'['T
1 2
3axon Asocadpo. Ilpy MOCTOSIHHBIX TEMIIEPATYPE U IaBJICHUH B PaBHBIX 00beMax razoB CO-
JIEPKUTCS OAMHAKOBOE YMCIIO MOJIEKYJ (MJIM 00bEM ras3a MpsiMO MPOIMOPIUOHANIEH YUCITY MoJe-

Kyn):

T.x

\Y
€CTb BEJIMYMHA ITIOCTOSIHHAS, TO T = const,

V =const - N
CnenctBus 13 3aK0Ha ABOTAJIPO:
1 — otuH MOJIB JTFOOOTO MICAILHOTO Ta3a MPH HOPMAaJIbHBIX YCIOBHUSIX 3aHUMAET OJJMHAKO-
BBl 00beM Vi = 22,414 M3/Monb = 22,414 11/Mo1b.



15

2 — MOJIsIpHasl Macca raza paBHa MpOU3BEICHUIO TUIOTHOCTHU JAHHOTO T'a3a M0 APYyromy rasy
Ha MOJISIpHYIO Maccy nocienHero M1 =D - Mo.

Yucno yacTuil (aToMOB, MOJIEKYJI, HOHOB) B 1 MoJI€ BelllecTBa Ha3bIBAETCS TOCTOSIHHOM ABO-
raapo. O6o3nagaerca Ny u pasna 6,022 - 10 22 mons L. [ocTostHHAs ABOrazpo 1a€T BO3MOKHOCTS
BBIUKCIIUTh MAacCy OJHOW MOJIEKYJIbI HUIM aTOMa, a TAK)KE YMCIIO MOJIEKYJI B OMpEIeNIeHHOM Macce
BEIIECTBA:

M=mo- Na

3axon omkpwim 6 1811 2 A. Aeozadpo.

3akoH boins-Mapuorra, 3akoH ['eii-JIroccaka n 3akoH ABOTrajpo MOCIYKWUJIM OCHOBaHUEM
JUISL BBIBOJIA YPAGHEHUS. COCMOAHUA UOedlbHo20 2a3a. OHO BKIIIOUAET COOTHOLIEHUE BCEX TPEX
napaMeTpoB — JaBJieHUs, 00beMa U TeMIepaTyphl — AJisl JAHHON Macchl rasa.

pOVO - prl — p2V2 —
TO Tl T2
B BblIIeIpUBEACHHBIX COOTHOIIEHUSAX 00BbEM U JABJIEHUE MOYKHO BBIPAXKATh B PA3IMYHBIX
enuaunax. Tak, 00beM MOKET BBIPAKATHCA B KyOHIeCKHX MeTpax (M°), mutpax (J1), MUIUTHIIAT-
pax (mi). 1 dusnueckas atmocdepa (atm), unu 760 MM pr.cT., coorBercTBYeT 101325 mnu 1,

01325 10° mackans (ITa), mmu 101,325 kunonackans (xI1a); 1 MM pr.cT. cootBercTBYeT 133,322
I1a.

... =const

PoVo

Benuunna , OTHCCCHHAA K KOJIMYCCTBY ra3a, paBHOMY 1 MOJIb, UMECT OAMHAKOBOC 3Ha-

0
yeHue JuIs Beex ra3oB. OHa Ha3bIBAaeTCs YHUBEPCAIbHON ra30BOM MOCTOSHHON 1 0003Hauaercs R.
B COOTBETCTBHY C MEXKTyHAPOIHOM cucTeMoil husmueckux Bemmund (CU) R = 8,31 v Tlas mons”
1{-;-}K-1
-V
To ecThb p? =R

Jns raza, konmmuectBoM N modib pV = NRT

Tak xak n = %, 0 pV = mMﬂ Oto ypaBHenue BbiBen . . MenneneeB B 1876 1., u

TeTepb OHO Ha3bIBaeTCs ypasHenuem Knanevpona - Menoeneesa.
Ipu pemenuu 3anay npuHuMaetcs po = 1,013= 10°I1a = 101,3 kI1a,
Vmo=22.4 1/monb = 22,4 102 m3/momns, To =273 K.
3aoaua 1
O6nem raza npu 17°Cu naBnenuu 104 xlla pasen 480 1. Halimute o6beM raza mpu: a) HOp-
MaJIbHBIX YCIOBUSX; 0) CTAHIAPTHBIX YCIOBUSX.
Pewenue:
Cnocob 1.
O60o3naunM t1 = 17°C, T1 =290 K, p1 = 104 kI1a, V1 =480 1.
a) HopmaieHbIe yenoBus ty = 0°C, Ty = 273 K, ps = 101,3 kI1a.
[To ypaBHEHHIO COCTOSIHHS HJICAJIbHOTO ra3a: p_ll_—vl = p_lz__Vz
1 2
V= PV v/ =104 - 480 - 273/(290 - 101,3) = 463.9 ()
H Tlp ] H 9 9 .
0) cmanoapmmuvie ycrosuat =25 °C, T =298 K, p = 101,3 kl1a.
[To ypaBHEHHIO COCTOSIHUSI HICATBHOTO Ta3a:
Ver= 104 - 480 - 298/(290 - 101,3) = 506,4 (;1).

Cnocob 2.
3amaqy MOKHO PEIINTh, HE HCIOIb3Ys YPaBHEHHE COCTOSHUS UACALHOTO ra3a.
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Haiinem o6beM raza npu cTaHAApTHBIX YCIOBHUAX. J[omycTrM, 4TO CHavaaa UACT MOBBIIIIe-
Hue temnepatypsl ot 290 K no 298 K, a 3arem nonmxkenue nasinenus ot 104 klla no 101,3 xI1a.

[TepBoe M3MeHEHHE B COOTBETCTBHHM C 3aKOHOM [ eii — JIroccaka MpUBOIUT K YBEITUYCHHUIO
o0Bema rasza Bo CTOJIBKO pa3, BO ckoibko 298 K 6ombiie 290 K, 1.e. 298/290 pas.

Btopoe u3MeHeHre MpuBOANT K YBEIMYCHUIO 00BbEMa T'a3a B COOTBETCTBUHU C 3aKOHOM
Boiins — MapuoTTa Bo CTOJIBKO pas, Bo ckoibko 104 kIla 6oneie 101,3 kIla, T.e. 104/101,3
pasa.

2
Hckomplii 06beM raza Ver= 480 - 2%8 104 _ 506,4 ().
290 1013

OtBet: Vi=463,9 11, Vo= 506,4 1.

3aoaua 2.
Brruucnure B rpaMmax Maccy OJHOM MOJIEKYJIbI IHOKCHIa cepbl SO2.
Pewenue:
MonekynspHas macca JuoKcuaa cepbl 64 aTOMHBIX eIUHMI Macchl. Macca 1 Moib JuOK-
cuza cepbl 64 T, Macca MOJIEKYJIbI
m = 64/6,02- 102 = 1,06 - 10%°r.
Orteer: 1,06 - 102 1.

3aoaua 3.
, CKOJIBKO MOJIEKYJT cofepkuTes B 1 mit raza npu temneparype 0°C u paspexenun 13,3 * 107
12 T1a?
Pewenue:

O0mbeM raza npu HOpMaibHbBIX YCIOBUSAX COCTABUT:
1-273-13,3-10%%/(273 - 101,3 - 10%)= 1,31 10% ().

Yucno MoNeKy1 B 3TOM 00beMe raza paBHO:
1,31 108 6,02 - 10%%/22400 = 3521.
Otgert: 3521.

["a3pl acTo MpEeACTaBIAIOT CMECH MHAUBHIyallbHBIX Ta3000pa3HbIX BellecTB. Hampumep,
BO3JIyX SIBJISIETCSI CMECBIO a30Ta, KUCIOPO/1a, aproHa, YIIIEKHUCIIOTo Ta3a U Apyrux ra3on. Kax-
JIBIiA Ta3 B CMECH UMEET COOCTBEHHOE JaBlieHHe, KOoTopoe JaabTOH MpeIIokKiI Ha3bIBaTh MapIu-
AITBHBIM JIaBJICHUEM.

3akon JlanpToHa. B cMecH maeanbHBIX ra30oB KaKIbIH MMEET TaKoe NaBJCHHE, KaKoe OH
uMen Obl, ecau Obl OJMH 3aHUMAaJ BeCh 00beM. JlaBneHne cMecu ra3oB, HE BCTYMAIOMIUX APYT C
JIPYroM B XMMHUYECKOE B3aUMOJICHCTBHE, PABHO CyMME MapIUANbHBIX JaBIEHUI €€ COCTaBHBIX
4acTeu:

p=prtp2+..+tpn

I'ne p — obuiee naBieHHUe ra3oBOM CMECH, p1, P2 ... pn— NMaplHalbHbIE JaBICHUS COCTaBHBIX
YacTeu.

3akon chopmynupoad Jx. JlaneroHom B 1801 T.

U3 Hero creqyer, 4To MapuuaibHOE JaBI€HNE KOMIIOHEHTA ra30BOi CMECH paBHO MPOU3Be-
JICHUIO JIaBJICHUSI CMECH Ha MOJISIPHYIO JIOJTI0 TOTO KOMITOHEHTA.

Cocmag 2az0601i cmecu modicem ObIMb GbIPANCEH PAZTUUHO:

1.  Yucnom Mosel WM MIIJTUMOJICH COCTAaBHOM YaCcTH ra30BOM CMECH, COJIEPIKAIIUMCS B
enuHuIEe 00beMa ra3oBoii cMecH (B 1 M3, B 1 11 1ty B 1 MIT) €CTh OTHOIIEHHUE YHCIIA MOJIEi JAHHOTO
BEIECTBA (MJIM OMPEACIICHHOTO BUAa YaCTHI]) K 00IIeMy YUCITy MOJIeH BemecTBa (MM YacTHI),
HAXOJSIIUXCS B CMECH.

CyMMa MOJISIpHBIX JIOJIEH BCEX BEIIECTB, 00Pa3yIONIUX CUCTEMY, paBHA €IUHUIIC.

2. B mporenTax mo 06beMy — €CTh OTHOIIIEHHE 00beMa COCTABHOM YaCcTH T'a30BOM CMECH
K 00beMy ra30BOM CMECH, BEIPAXKEHHOE B MPOIICHTAX;
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3. B mpomenTax mo macce — ecTh OTHOIIICHHE MacChl COCTaBHOM YacTH K Macce ra3oBO
CMECH, BBIPAKEHHOE B MPOIICHTAX;

4.,  Maccol COCTaBHOM YacTH, Cojep KaIieics B equHuIle oo0bema razoBoi cmecu (B 1 M,
B 1 J1 umu B 1 mi).

3aoaua 4.

B 3akpeIToM cocyne BMecTUMOCTBIO 5,6 1 HaxoauTcs npu 0°Ccemecsk, cocrosiias u3 2,2 T
CO2, 41 O2, 1,2 r CHas. Beruncnute: 1) obuiee gaBieHue ra3oB cMecH; 2) BEIPa3UTe KOHIIEHTPA-
[UIO KUCITIOPO/Ia B PA3JIMYHBIX eIUHUIAX; 3) MapliualbHOE JaBJICHUE KHCIOpOa.

Pewenue:
1) O6wem CO2, maccoii 2,2 T, paBeH:
2,22-22,41] monw

V (COy) = =1,12
442 [ monw

O6nem Oz, maccoli 4 T, paBeH:

V (0) = 42-22,4n1 monv _ 281

322/ monw
O6wem CHa, Maccoii 1,2 T, paBeH:
V (CHq) = 1,22-22,421 mono  _ 1,68 1.
162/ monw

OO0muii o0beM razoBoit cmecu: 1,12 + 2,8 + 1,68 = 5,6 1. 'azoBas cMech 00beMoM 5,6 11
npu 0°C 3aHEMAET COCY/l BMECTUMOCTBIO 5,6 11. Clie10BaTeNbHO, 001IEe JaBICHUE Ta30BOM
cmecu coctasirger 101,3 xIla.

2) a— xouuentpaiusa O2 B MOJISIX Ha JIUTP COCTABJISIET:

C(0o) = L 5,6 1=0,0223 (Monb/n) win 2,3 (MMOJIB/N);
22,411 monw

0 — KOHIIEHTpaus 4 KHUCIOPO/Ia B MPOIIEHTAX 10 00bEMY COCTABIISICT:

281 100% = 50%:

5,61

B — KOHICHTPAIUA KUCIIOpOAa B IPOUCHTAX 11O MACCE:
0611135[ Macca ra30BOM CMeCH COCTaBIISACT:
m=m (CO2) + m (O2) + m (CHas)

4z

m=22+4+12=74(r); o% (O2) = ﬁ 100% = 54,05%.
JAe
3) IapuuanpHbIe AaBIEHUS TPOMOPIIMOHATEHBI 00BEMHBIM TMpolieHTaM. O0BEMHBIN TIPO-
1eHT kuciopoja B cmecu 50%. [TapuuansHoe gaBienue kuciaopoaa coctaBut: p = 101,3 - 0,5 =
50,65 (xI1a).

KonnuecTBeHHBIC OTHOIICHUS B ra3ax: PacUCThI Macc, 00BEMOB M KOJIMUECTB BCIICCTB I'a30B
O0OBIYHO IMPOBOJAT C MTOMOIIBIO anre6pa1/1quKI/Ix ypaBHeHI/II\/JI, KakK IMpaBujIO, HA OCHOBAHUHU 3aKOHA
ABOFaI[pO. Yacto Tpe6yeTc51 MMPOU3BCCTU BBIYHUCIICHUSA C Ta3aMU, ITPU CMCILICHHUU KOTOPLIX He npo-
UCXOOUM XUMUYECKOe 83aUMO0eicmaue u 06pa3yemc;z cMech UCXOOHBIX 2a306. B Takux cirydasx
pu COCTABJICHUU ypaBHCHI/Iﬁ YUUTBIBAKOT, UTO MacCCa ra3oBol cMecH paBHA CyMMC MacCC ra3oB
cmecu. Macca KaXXZI0ro rasa, a Takxke€ Mmacca CMECH paBHaA IIPOU3BCACHUIO KOJIMYECTBA BCIICCTBA
rasa Ha €ro MOJISIpHYI0 MacCcy: M = n- M. B HCKOTOPLIX 3aJavax IMPUHHUMAOT BO BHUMAHUC, YTO
KOJUYECTBO BEIIECTB I'a30BOMl CMeCHU paBHO CyMME€ KOJHMYCCTB BCIICCTB I'a30B, KOTOPLIC ObLIH
CMCIIaHbI.

3aoaua 5.
MaccoBast 10Ji1 BOJOPO/a B CMECH JIBYX MPEACIbHBIX YIIIEBOJIOPOIOB, OTIHYAIOIINXCS HA



18

OJMH aToM yriiepona, pasHa 0,1683. Onpenenute yriieBoaopoabl, BXOIAIINE B COCTAB CMECH.

Pewenue:
O603HauuM yepe3 x MoJabHYI0 10110 CnHon+2 B cMecH, Torna MosbHas 10151 CnHon+s paBHA
(1 —x). M (CnH2n+2) =14 :n + 2, M (Cn+1H2n+4) = 14 -n + 16.

3anuwem svipasicerue 05t cpeOHell MOAAPHOU MACCHL CMECU.
Mep. = (14 -n+2) x+ (14 -n+ 16) - (1 —x).
3Has1, 4TO MaccoBasi J0Jisi Bojopoaa B cmecu paHa 0,1683, coctaBum
anredpanvyeckoe ypaBHEHHE:
(2n+2)-x+(2n+4)-(1-x)

=0,1683
14n+2)-x+14n+16)-(1—x)

IIpu Xmin= 0; n = 3,67,
[Tpu Xmax= 1; n =4,67 , To ecthb 3,67 <n< 4,67.
Tak KaK 4MciI0 aTOMOB yIjIepo/ia B MOJICKYJIC MOXKET OBbITh JIMIIb IEJIbIM, TO N = 4, 3HAYHT,

CnHan+2 210 C4Hs, a Chs1H2n+a 510 CsHi2.
Otset: C4Hs, CsH12.

Bo MHoOrmx 3amadax paccMaTpHBAIOTCS Ta3bl, KOTOPBIC NPU CMEWUBAHUU peasupyrom
Mmedncdy coboti, 00pa3ys Ta3000pa3HbIe MPOIYKTHI peakiuu. [Ipu permennn Takux 3a1a4 He00X0-
MO YYUTBIBATh MPUPOJLY PEArUPYIOIIUX BEIIESCTB M YCIOBHSI POBEICHUS peakiuii. Tak, Cuiib-
HEUIIIMM OKUCITHTEIIEM SIBISIETCS (PTOP:

O2+ F2 = O2F2 (t>270 °C)CO+ F2 = COF;

Clo+F,=2CIF NHs; + 3F, =NFz + 3HF
CIF + F2=CIF3 2 ClO2 + F2=2 CIOsF

2 NO; + F2 = 2 NOsF Ho+ Fy = 2 HF

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

MHorure MpoCThIe U CIIOKHBIC BEIIECTBA CAMOBO3TOPAIOTCS BO TOPE HE TOJIBKO MPH CTAH-
JTApTHBIX YCIOBUSX, HO JIaXe Mpu Temrepatype xuakoro Bozayxa (-190 °C). drop pearupyer co
BCEMHU DJIEMEHTaMH, KpOME Telvsl, HSOHA U aproHa.

OxucnuTeNnbHbIe CBOMCTBA XJIOpa U KUCIOPOa MEHbIIIE, 4eM (PTopa, HO JOCTATOYHO BETHKU
JUTSL TOTO, 9YTOOBI OTH Ta3bl MPOSBIISUIH CHIILHBIC OKUCITUTEIIFHBIC CBONCTBA TI0 OTHOIICHHUIO K aM-
MHUaKy, cepoBogopoay, okcuay yriepona (1), cepst (1V), Bogopony, yriaeBoiopoaam U APyrum
ra3am:
2NHz+3Clo=N2+ 6 HCI NHz +302=2 N2+ 6 H0
NO + Cl; = NOCl> 2NO +02=2NO0O>
Ho+Clo=2HCI 2Hx+02=2Hx0
(CN)2 + Cl2 =2 CNCI 2HS+02=2S+2H0
CHs + Clo = CH3CI + HCI CHs+202=CO02 +2 HO
SiH4+4 Cl; =SiCls + 4 HCI SiH4 + 2 O2 =SiO2 + 2 H,0
4 HCI+02,=2H,0 +2Cl;

X7nop — oauH U3 HanOoJIee AKTHBHBIX XUMHUYECKHX JIEMEHTOB. JIUTIIb peakIus XJiopa ¢ K-
JIOPOJIOM, a30TOM U KCEHOHOM TpeOyeT akTuBamuu — Y®- o0myueHus WM 3JeKTpopaspsia.
Kucnopon ¢ nekotopeivu BemnectBamu (CO, SOz, N2) B3anMoelicTByeT B TPUCYTCTBUH KaTalu-
3aTopa WM MPHU BBICOKUX TEMIIepaTypax.

HenocpeicTBEHHO ¢ KMCIIOPOIOM HE pearupyroT raJlOTeHbBI M 0J1aropo/IHbIE Ta3kl.

CoeanHEHUs, B COCTaB KOTOPHIX BXOJISAT SJIEMEHTHI B IPOMEKYTOYHON CTETIEHU OKHCICHUS,
IPOSIBJISIIOT OKHCIMTEIBHO - BOCCTAHOBHUTENIBHYIO BOUCTBEHHOCTH. Hampumep, okcu cepsr (1V),
okcuna azora (1V):

SOz + 3 Hz2 = H2S + 2 HoOkt)SO2 + O3 = SO3 + O2
SO02+2CO=S+2CO0O SO. + Cl2 = SO.ClI»
2 NO2 + 7 H2 = 2 NH3 +4 H20 (kt = pt,Ni)

2 NO2 + O3 = N20s + Oz
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CO + NHz = HCN + H20(kt = Tho2)

DIEKTPOIOIIOKHUTEIHLHBIM 3JIEMEHTOM B MOJIEKYJIE Ta3a, Kak MPaBHUIIO SBISETCS HEMETAIL,
YTO OINpeAeNsieT KUCIOTHBIN XapakTep CoeAuHeHus. KuciaoTHble cOeIMHEHHsI pearupyroT ¢ BOAOU
¥ OCHOBHBIMH COCMHEHUSMHU:

CO; + H0 = H.CO3 SOz + NaOH = NaHSO3
SO3 + H20 = H2SO4 HCI + NHz = NH4Cl
P4O10 + 2 H,O = 4 HPOs3,

BonbmuHCTBO coeMHeHNH peTepIieBaeT HeOOPaTUMOE THAPOIUTUYECKOE Pa3I0KEeHHUE:
NO2zF + H20 = HNO3 + HF
COClz + 2 H20 = H2COs+ 2 HCI
SiFs+ 3 H20 = H,SiO3 + 4 HF
XeOF4 + 2 H,0 = XeOs + 4 HF.

B3aumoseiicTBie MOKET COMPOBOXKAATHCSA TAKXKE OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIMU
nporeccamMu:

Cly + H,O = HCI + HCIO

2 ClO2 + 2 KOH =KCIO3 + KCIO2 + H20
2F+2H0=4HF+ 0 2 NO2 + H,0 = HNO3 + HNO:
3 Cl2+ 6 NaOH =5 NaCl + NaClOz + 3 H.0 (t = 70 - 80°C).

HexkoTopsie ra3sl mpu B3auMOJICHCTBUU C BOJ0M 00pa3ytoT razoBelie ruapatsl: SOz * 7 H20,
H2S - 6 H20, Cl2 - 6 H20, Ar - 6 H20, Kr - 6 H20, Xe * 6 H20. B kiiatpatax MOJIeKyJIbl raza
(«rocTu») pa3MeIleHbl B MOJIOCTAX KPUCTATIIMYECKON PEIIETKHU U3 MOJIEKYJ BOJBI («X035€BY») U
yIEP)KUBAIOTCS B HUX BaH — JIep — BaaJbCOBBIMU criiaMu. [10 BHEIIHEMY By HAIIOMUHAIOT
CHET WJIM PBIXJIBIH JIe]], HO B OTJIMYME OT HUX MOTYT CYIIECTBOBAThH IIPH MOJIOKUTEIHHBIX TEMIIE-
parypax.

Bricmue ranorenuisl HanbOonee TunuyHbix HemeTawioB (C,N,S) manopacTBopuMbl B Bojie
u npaktuuecku He ruaposusyiorcs (CCls, SFe u T.11.).

H3BecTHO HECKOJIBKO OKCHUJIOB, KOTOPBIM KakK OyATO ObI HE COOTBETCTBYIOT HU KUCIOTHI, HU
ocHoBanus. Ux HazpiBaroT 6e3pazmnunsiMu: CO, NO. Ognako CO nerko pearupyer ¢ TOpsIiuMu
pacTBOpamH ILIenovei, 00pa3ys coiau MypaBbHHON KUCIOTHI, T.€. (POPMATIbHO SIBJISETCS €€ aHTUJ-
PHUIIOM.

Permrast 3a1aun, B KOTOPBIX Ta3bl PEarupyroT MeXxay COOOH, CleyeT yUUThIBAaTh ClIeAYyIOIIee:
00BeMbl YHaACmEYIOWUX 8 peakyuu 2a308 OMHOCAMCcS Opye K 0py2y Kak Kodgguyuenmol nepeo
Gopmynamu smux coeourenuil 6 ypagnenuu peaxyuu. IlpunyeM oOBEMbI ra30B JOJKHBI OBbITH
B3SITHI IPY OJIMHAKOBOW TeMIepaType M JAaBlIeHHH. B HEKOTOPHIX 3a/1a4ax OTHOIIEHHE 00HEMOB
pearupyromux ra3os y100HO 3aMEHATh OTHOIIEHHUEM KOJIMYECTB BEIIECTB ra30B.

VYpasuenue 2 HzS + 3 02 =2 H20 + 2 SO2 MOXKHO UHTaTh TaK: Ha CKUTAHUE IBYX 0OHEMOB
H2S tpebyetcst Tpu o6bema O2; npu 3ToM obpazyetcs 1Ba o0bema H20 u aBa oobema SO2. Unu
Ha cxuranme 1 M°H,S tpebyercs 1,5 M® Oz u ipu 3Tom obpasyercs 1 M°H20 u 1 M3SO:x.

3aoaua 6.

Cwmech, coctosmas u3 16 ma CHa, 8 ma Hz, 44 mn O2 u 32 M N2, B3opBana. Onpenenure
o0mmii 00beM ra30BOM CMECH M €€ MPOIEHTHBIM COCTaB MOCie B3PhIBA, CUUTAsI, YTO Ta3bl IPHBE-
JIeHbI K IEpBOHAYAJILHOW TeMIepaType, a mapbl BOAbI KOHJIEHCUPOBAIKCH B KUAKOCTh, 00bEMOM
KOTOPOH MPaKTHYECKU MOKHO ITPEHEOpEYb.

Pewenue:

W3 ypaBHEHNH peakuii

CHs4 +2 02=C0O2+2 H20

2 H2+02=2 Hx0O
BUJHO, 4TO 00BeM oOpasoBasiierocs CO2 paBeH o0beMy npopearuposasiiero CHa, T.e. 16 mur;
pu 3ToM u3pacxoioBano 32 mi Oz. A o6weMm Oz, ipopearuponasiiero ¢ Ho cocraBmi 4 mit. O0beM
He BcTynuBIuero B peakiuio Oz paseH (44 — 32 — 4) 8 mui. O6muit 00beM razoBoit cMecH mocie
peakuuu coctasisier 16 + 8 +32 =56 mi.
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Torna $% (02) = —_Y©2) . 1000 = % 100% = 14,29%:

V (cmecu)

0% (CO2) :%- 100% = 28,57%; % (N2) = % 100% = 57,14%;

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

CpaBHUBas YMCIIO MOJICH HCXOTHBIX U IMOTYYSHHBIX Ta3000pa3HbIX BEMIECTB, MOKHO CY/IUTh
0 TOM, COTIPOBOKIAETCS JIM JaHHBIN MPOIeCC M3MEHEHHEM 00beMa. JTa pa3HHIIA TO3BOJIAET HHO-
I/1a IeJaTh BBIBOJIBI O KOJMYECTBEHHOM COJICP)KaHUU OJTHOM U3 COCTABHBIX YaCcTEl ra30BOM CMECH.
Hanpumep, npu o6pa3oBanuu BoasiHOTO napa BMecTe ¢ 30 M1 Bogopoaa pacxoayerces 15 mut kuc-
nopona. ITapel BOJbI KOHIACHCUPYIOTCS M yMEHbIIEHHEe o0beMa coctaBisieT 45 mur. OueBUIHO,
€CJIM U3BECTHO, UTO B pe3yJIbTaTe peakluu MeX/1y BOJIOPOJAOM U KUCIOPOJOM YMEHbIIEHHE 00b-
ema coctaBuwio 45 mii, To 2/3 3TOoro oobeMa MPUXOTUTCS HA OO BOAOpOaa, a 1/3 — Ha oo
KHCIIOpO/Ia.

IpakTuyeckas padora Ne3 (2 yaca)
Tema: OcHOBHBIE THUIIBI PACUETHBIX 3a/1a4. PacueTsl 10 TEPMOXMMHUYECKUM YPaBHEHUAM

[Tpy TepMOXUMHUYECKUX BBIYMCICHHUAX UCIOIB3YIOT 3aKOHBI TEPMOXHUMHH, BAKHEHIIINM U3
KOTOPBIX sBIIAeTCs 3aK0oH ['ecca. Pemas 3amauu Takoro tumna, anreOpanyeckre ypaBHEHHsI COCTaB-
JISIIOT HA OCHOBE TEPMOXUMHUYECKHUX YPABHEHUH PEAKLIUN.

TennoBoii a3 dekT peakiu paBeH Mo abCOIIOTHOMY 3HAYECHUIO U3MEHEHHIO SHTAIBITUU IS
peaKIuii mpyu MOCTOSHHOM JAaBieHHH. COCTaBIIsIsl TEPMOXUMHUYECKOE ypaBHEHHE, TEIIOBOH 3(¢-
dekT peakuuu 1enecoodpa3Hee 3aMuCchIBaTh B JIEBOM YacTu paBeHCTBa. [Ipu Takoi 3amucu 3HaK
TeroBoro 3 dekra peakuun (Q) CoBIaIaeT CO 3HAKOM W3MEHEHHS dHTaIbIuK peakuuu (AH).
Toraa TernoBoi 3P PeKT peakiuu Npu 3K30TePMUIECKOM Ipoliecce OyAeT MpeacTaBlieH OTpHUIla-
TEJIBHBIM YUCIIOM (TIOCKOJIBKY COCIMHEHHS, BCTYIMBIINE B PEAKIINIO, OOCTHIIOTCS YHEPTUEH ), a
IIPU HIOTEPMUYECKOM - ITOJIOKHUTENbHBIM (IOCKOJIbKY CO€IMHEHHUSI, BCTYTUBIIHE B PEAKIUIO, MO-
Jy4aroT SHEPTHIO).

TemnoBoit 3 pexT (M3MEeHEeHre YHTATBINHN ) PEAKIIUU U3MEPSIOT B KHMIIOHKOYIAX (KJ[XK).
KonmdecTBo TeTI0ThI, BBIICTUBIICHCS WITH MOTJIOMEHHON MPH 00pa30BaHUM OJTHOTO MOJISI XMMH-
YEeCKOT0 COeIMHEHUS U3 MPOCTHIX BEIIECTB, YCTOWYMBBIX MIPU JAHHBIX YCIOBUSAX, HA3BIBAIOT TETI-
J0TO# 00pa3zoBaHus coequHeHHs. COrIacHO ONpEENIEHUI0, TEMI0OTa 00pa30BaHUs MPOCTHIX Be-
I1eCTB paBHa HyJ0. 1151 y106cTBa IPOBECHNS TEPMOXMMUYECKUX PACUETOB HCIIOJIB3YIOT 3HaYe-
HUS TETJIOBBIX 3 (HEKTOB, OTHECEHHBIE K CTaHAAPTHBIM yClIoBUAM: Temneparypa 298 K (25 °C) u
nasnenue 10° [Ta). DHTANBNUI0 06pa30BaHus IPH CTAHAAPTHBIX YCIOBUAX 0003HAYAIOT CHMBOJIOM
AH%%gp.

TepMOXuMHUYECKHE ypaBHEHHS OTPAKAIOT HE TOJIBKO 3aKOH COXPAaHEHHs MacChl BEUIECTB,
HO M 3aKOH COXpaHEeHMs 3Hepruu. Tak, eciau B TEPMOXMMHUYECKOM YpaBHEHUHU (POPMYIIbI cOean-
HEHHI 3aMEHHUTH YUCIIAMH, BRIPAKAIOIIMMHU SHTAIBITUN 00pa30BaHUs STUX COSTMHEHHIA, TO MOITY-
4YUTCS TOXJecTBO. Hampumep, B TEpPMOXMMHUYECKOM YPABHEHUH PEaKIUH:

FeClsx) + 3 KOHr,) - 449,2 x/Ixx = Fe (OH)3(r) + 3 KClr)

SHTAJILIIUU 00Pa30BaHMsI COEIMHEHUH (B KUJIOKOYJISX Ha MOJIb) PaBHBI:
AH%g, FeCls) = - 405,0; AH 5y KOH(r) = 426,0; AH g, Fe(OH)ser) = - 824,2; AH%6, KCl(r) =
436,0.
[ToacraBnsss B TEPMOXMMHUYECKOE ypaBHEHHE BMECTO (HOpMYJ COCTUHEHHH COOTBETCTBYIOLIHE
YHClia, TOTyYuM:
(- 405,0) + 3 - (- 426,0) — 449,2 = (- 824,3) + 3 - (- 436,0),
wm - 2132,2 = - 2132,2

[Tpu BBIYMCHEHUSAX clieAyeT oOpamaTh BHUMAHUE HA CTEXMOMETpUYEeCKHe KO (UIIUEHTHI
B YPaBHEHHUHU pEAKLUU U MPOBOJUTH CYMMHUPOBAHHUE C YYETOM KOJMYECTBA BEILIECTBA YUaCTBYIO-
IIMX B PEAKIMH BELLECTB.
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B npuBeneHHBIX HIDKE IpUMepax B aireOpandyeckuX ypaBHEHUSX, MOJTyUYEHHBIX MPHU MOJ-
CTaBJICHUH YMCJIOBBIX 3HAYEHUH TEIUIOT 00pa30BaHMs, €AMHULIBI U3MEPEHUs BEIUYHH 7Sl KpaT-
KOCTH HE yKa3aHbl. DHTAJIbIIUN 00pa30BaHUs BE3/I€ BbIPAXKEHBI B KUIIOJKOYIISIX HA MOJIb.

[Tpu perennu 3aa4 ciaenyeT NOoJIb30BATHCS 3HAUCHUSIMH SHTAIBIINNA 00pa30BaHMsI COCTUHEHUH.
3aoaua 1. BeraucauTh TeI0BOH 3G (}EKT CienyIonel peaKiiuu:
2 Mg(r) + CO2r) = 2 MgOqr) + Cqr)
Pemenue. Mckomas BenmmumHa — TtemioBoi dddext peaknun AHO (kuimomkoymsx Ha
Mob). IlofgcTaBuM B TepMOXMMUYECKOE YpaBHEHHE BMECTO (POPMYJI COCIMHEHHI 3HAYEHUS MX
SHTAJIBNUNA 00pa30BaHMUS:
2:0 -394 + AH= 2( - 602) + 0, otkyma AH? = - 810 x/Ix.

Otser. Temnosoii s3ddext peaxmun AH® = - 810 x/Ix.

3aoaua 2.

BoruncnuTh 3HTaNBNUI0 00pa30BaHUS 030HA U3 MOJIEKYJISIPHOTO KHUCIOPOJA, MCHOJb3Ys
TEPMOXUMHUUYECKHUE YPAaBHEHUS OKUCIIEHNs oKkcuaa Mblibska (111) kucaoporom u 030HOM:

AS:03(r) + Oz¢)— 271 ]Ik = AS20s(1),
As203(r) + 2/3 O3(r.)— 365 xIx = AS20s(r),
Pemenne. Mckomas BennunHa — JHTANBIHNA obpasosanus o3oHa AH g, (O3) (B xJ[X Ha MOIB).
[ToxacraBmnsst B TEePMOXMMUYECKHE YPAaBHEHHUS BMECTO (POPMYJT COSTMHEHUI 3HAUEHUS X YHTANIb-
nuit 00pa3oBaHUs, MOTYYUM CUCTEMY YPaBHEHUH C IBYMSI HEM3BECTHBIMU BEJIMUYUHAMMU:

AH%%gp (AS20301)) + O2(r) — 271 xJIx = AH%gp (AS205(1)),

AHC6p (As203() + 2/3 AH%6p. O3(:)— 365 kI = AH 6p.(AS205()).

[ penienys ee U3 J1€BOM U PAaBOX YacTel BTOPOTO YPABHEHUS BBIYTEM COOTBETCTBYIOIIHE
YacTH MEPBOr0 YPaBHEHUS U TOTYUUM:

2/3 AH%6p O3(r)— 94 = 0, otkyna AH%gp O3y = 141 xJIK/MOIB.
OtBert. DHTanbnus oOpa3zoBaHus o30Ha paBHa 141 kJ>k/MOIb.

3adaua 3. BeraucnuTh TEMIoTBOpHYI0 crocodHocts 1 M° okcuna yrnepoaa (1) (06bem us-
MEpEH MPH H. V.).

Pemenne. O603Haunm yepes Q KOJIMYECTBO TEIIOTHI (B K/[K), KOTOpas BBIAEIUTCS IIPU CrO-
parun okxcuza yriepoza (1) o6semom 1 M3, n3MepeHHBIM PU HOPMANBHEIX YcI0BUAX. COCTaBUM
TEPMOXUMHUYECKOE YPaBHEHHE PEAKIINU:

COqr) + 1/20:) + AHC = COxr)
MOJICTABUM B ATO YpaBHEHHE BMECTO (DOPMYJT COCTMHEHUI 3HAUYCHHSIX WX DHTAIBIAN 00pa3oBa-
HUS, TIOTYYUM:
-111 + 0+ AH® = - 394, orxyna AH® = 283 kJ[/MOTIb.
Brruucnum Q — KOJTMYECTBO TEMNOTHI, KOTOpas BhLAEMMTCS NpH cropanuy 1 M3 rasa, comepianiero
1000/22,4 moinb okcupa yraepoza (11):
Q=1000/22,4 - 283 = 12635 (x1x).

Otsert: TemnonpoBoaHas cnocobHOCTH okcuaa yraepoaa (1) pasra mpumepno 126 - 102
K/,

3aoaua 4.

Boruucnuth TemnoBoit 3¢ dekt peakiun oOpa3oBaHUs razoodpa3sHoro OeH3oia, €clu U3-
BECTHO, YTO IIPH MOJIHOM CTOPAHUH OJTHOTO MOJIst ero Boiensiercs 3305 k[ TemioThI.

Pemenue. Mckomas BenmuumHa - TemiaoBoil 3¢dekT peakiuu oOpa3oBaHUs OeH30ia
AHC%6p.(CeH (r)-

Peakiiuu roperns 6eH301a 0TBEYaeT TEPMOXMMUYECKOE YPABHEHUE
CeHe () + 15/2 Oay + AH? = 6 COzy + 3 H20

[ToacraBuM B TEPMOXUMUYECKOE ypaBHEHHE BMECTO (DOpMYJT COeTMHEHHI 3HAUE€HUS UX JH-
TalbIHNi 00pa30BaHUs:

AH%g, (CsHp (r)) - 3305 = 6 (-394)+3 (-286), otkyna AH g, (CeHs (1) = 83 KJ[/MOIb.

Ortger. Temnooit 3@ dexT peakunu odpazoBaHus 6eH3o5a paBeH 83 k/k/Mob.

3aoaua 5.
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BEIYHCINTG TEIIOTBOPHYIO CIIOCOGHOCTB Ta3a (B KJ[K Ha M°), COCTOSIIEro M3 BOJOPOAA
(monsipHast goiist 0,6) u metana (mossipHast qoiis 0,4).

Pemenue. Mickomas BelnunHa - KOTHUECTBO TEIUIOTH Q (B K/Ik) , KOTOpas BbIAEIUTCS MPU
cropauuu 1 M° rasa, U3MepeHHOro MPH HOPMAIbHBIX YcioBUaX. COCTABUM TEPMOXMMHYECKUE
yYpaBHEHHUS peakuil rOpeHus BOAOPOJa U MeTaHa:

Haw) + 1/2 Oy + AH® = H2O ),
CHy(r) + 2 Oxr) + AH% = COa) + 2H20x.).

[ToacTaBUM B TEPMOXMMHUYECKHE YpaBHEHUsI BMECTO (OPMYI COSAMHEHUI YHUCIOBBIC 3HA-

YEHHS UX YHTAIBIUN 00pa30BaHUS:
AHC; = -286 xJIx/Moib,
-75 + AH% = -394 + 2 (-286), otkyma AH% = -891 kJ[/Moib.

Takum 00pa3oM, MBI HAIIA MOISPHBIE TEMIOTHI cropanus Bopopona (AH%) u merana
(AH%).

Bripazum o6beM rasa B utpax: 1 M®=1000 J1, a MONSpHBIH 06BEM Ta3a B IUTPaX HA MOJb:
Vm = 22,4 n/mons. Torma npu croparuu 1000/22,4-0,6 mosnp Bogoponaa Beaenurcs 1000/22,4
-0,6:286 x/Ix suepruu, a npu cropaauu 1000/22,4-0,4 monp merana - 1000/22,4-0,4-891 xJlx
sueprun. CnenoBarensHo, Q = 1000/22,4:0,6-286 + 1000/22,4-0,4-891 = 23570 (xJ1x).

Otset. TemnoTBOpHAs COCOOHOCTH Ta3a paBHa IpuMepHO 236- 102 kJIxx/m3.

3adaua 6.

Boruncnute Maccy 3TaHosza, IPU CTOPAHUU KOTOPOT'O BBIIETUTCS CTOJIBKO YK€ IHEPIHH, KaK
u nipu cropanuu 100 r metanona. (IIpu BbIYMCIEHUSX HCIOIB30BaTh PHTAIBIUU 00pa30BaHUS
CIHPTOB B Ta3000pa3HOM COCTOSTHHH. )

Pemenue. Mickomas BennunHa — Macca 3TaHoza T (B rpaMmax).

CocTaBUM TEPMOXMMUYECKHIE YPAaBHEHHS PEAKIIUN TOPEHHS CITUPTOB:

CH3OH) + 3/2 Oy + AH% = CO2n) + 2 H20(x),

C2HsOH) + 3 Oz¢) + AH% = 2 COg(r) + 3 H2Ox).
[ToxcTaBUM B TEPMOXMMHYECKHUE YPAaBHEHUSI BMECTO (DOPMYJT YMCIIOBbIE 3HAYCHHSI SHTAIBIIUN 00-
pa30BaHUs COCTMHEHU:
-201 + AH% = -394 + 2 (-286), otkyna AH% = -765 kJI/Moib,
-235 + AH% = 2 (-394) + 3 (-286), otkyma AH% = - 1411 xJ[/Momb.
TakuM 06pa30M, MBI HAIITH MOJISIPHBIE TETLIOTHI cropanns Metunosoro (AH1) u stumoBoro crmp-
T0B (AH%).
CocTaBuM ypaBHEHHE, yUUTHIBAsI, YTO KOJIUYECTBO IHEPTHH, BbIIenuBIIeics npu cropanuu 100 r
METaHOJIa, PABHO KOJIMYECTBY SHEPTUH, BBIACIUBIICHCS IPU CropaHuu dTaHoia maccoit m (Cz2Hs).
J1J1st 5TOT0 KOMMYECTBO BHIICTUBIIEHCS SHEPTUU NIPECTABUM KaK MPOU3BEIACHHE KOTHYECTBA Be-
II€CTBA CIUPTA HA MOJISIPHYIO TEIUIOTY CTOPaHMUS:
100/M(CH3OH) - AH% = m (C2HsOH)/M (C2HsOH) - AH%,
i 100/32(-765) = m/46 (-1411), otkyma m =78 r.

OtBet. Macca 3taHosa paBHa 78 T.

IIpakTnyeckasi padora Ned (4 yaca)
Tema: OcHOBHBIE THUITBI PaCUETHBIX 3a1a4. ONpeaesIeHne cCoCTaBa CMECeH BEIeCTB U
CIJIaBOB

OObluHO B 3a7ayax JAaHHOTO THIA PACCMATPUBAIOTCA OOBEKTHI (COCAMHEHUS, CMECH,
CIUIaBbl), Maccoi M (006.), cocTosIIe U3 KOMIIOHEHTOB (aTOMOB, MOJIEKYJI, HOHOB | Ap.). Jomy-
CTHM, 4TO 00BEKT COCTOUT M3 TPEX YacTeil, o0nagaronmx Mmaccamu M (41), M (42) um (uz). Kaxnas
4acTh BKJIFOUAET HEKOTOPBII KOMIIOHEHT X COOTBETCTBEHHO Maccoit My (X), m2 (X), m3 (X). Mac-
COBBI€ JIOJIM KOMITOHEHTA B 11€JI0M OOBEKTE U €r0 YacTAX COOTBETCTBEHHO COCTABIAIOT ® (X), M1
(X), m2 (X), 3 (X).

Maccogast g0y ® (Xj) | — T0O KOMITOHEHTA, BXO/SIIETO B COCTaB 00bEKTa paBHA OTHOIICHHIO
Macchl 3Toro KomrnoHenra m (Xj) k macce oobexTa M (00) ¥ BbIpaXKaeTcsl B JOJSAX €IMHUIIBI UITH B
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IPOLIEHTAX:
o0 ()= M) o )% = M) 1000
m(o6.) m(o6.)

Maccy KoMIIoOHEeHTa B 00BEKTE BBIYMCIISIOT, YMHOKUB MacCy 0OBEKTa Ha MacCOBYIO JIOJIIO
KoMIoHeHTa B HeM: M (Xi) =m (00.) - o (Xi).

Macca nienoro o0beKTa paBHa CyMMe Macc 4acTe, U3 KOTOPBIX OH COCTOUT:

m (06.) = m (41) + m (42) + M (u3), a Macca HEKOTOPOTO KOMITOHEHTa X B IEJIOM OOBEKTE
paBHA CyMME €r0 MacC BO BCEX YaCTSIX, BMECTE B3SATHIX:

m (06.) - ® (X) =m (41) - o1 (X) + M (42) - ©2 (X) + M (43) - w3 (X).

Haxoxxaenne coctaBa COeIMHEHUS € UCIOIBb30BAaHUEM MACCOBOH J0JIH 3JIEMEeHTa OBIJIO pac-
CMOTPEHO B Ti1aBe «BbIBOJ HCTHHHON (OPMYJIBI BELIECTBAY.

Omnpenenenue coctaBa CMECEH 4acTO OCHOBAHO Ha 3HAHUU MPOAYKTOB PA3I0KEHUS COCIH-
HEeHUH, BXOAIIMX B UX cocTaB. [IpuBenem npuMeps! Hanboiee THMMYHBIX PEaKIMi Pa3IokKeHHUs
BEIIIECTB, COCTABIISIOIINX CMECH.

Tak, npu HarpeBaHUM NpH aTMOC(HEPHOM JaBJICHUH BCE HUTPATHI pasjaratorcs. Xapakrep
Pa3I0KEHUs 3aBUCHUT OT IMOJIOKEHHSI KATHOHA METaJIa B psy HanpstkeHnui. Coiau OOJIbIINHCTBA
IIEIOYHBIX U IETOYHO3EMEIbHBIX METAIIOB (METAJLT PACIIONIAraeTCsl JO MAarHUs ) pa3iaratoTcst 10
HUTPHUTOB, BBIICIISS KUCIOPO/I:

2 NaNO3 =2 NaNO2 + Oz

2KNO3=2KNO; + O,

Cony MeTaJuIoB, HAXOAAIIMXCS B PSLy OT MarHUS JI0 MEIU pa3jaratlorcsi ¢ oOpa3oBaHHEM
OKCHJIOB:

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

4 Fe(NO3)2 =2 Fe;03 + 8 NO2 + O,

a €CJIM OKCHJIbI HEYCTOMYMBBI (METAILIBI, CTOSIINE ITPaBee MEH), TO 10 METaJUIOB:

2 AgNO3 =2 Ag+2NO2 + O,

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

Briienennem KUCIopo/ia COMpOBOKIAETCS PA3JIOKEHUE COJIEH, MEIOIINX B CBOEM COCTaBE
XJIOpAaT-, XJOPUT-, IEPMaHTaHAT-HOH.

Conu aMMOHHUS OTJIMYAIOTCS HEBBICOKOW TepMHUYECKOM ycTtoiuuBocThlo. [Ipupona mpo-
JYKTa TEPMUYECKOTO Pa3IoKEeHUsI B OCHOBHOM OIIpe/ieNisieTcsl CBOMCTBaMM aHMOHA. Ecnu aHnoH
SIBIISIETCS. OCTATKOM KHCJIOTBHI — OKHCIUTENS, TO UMEET MECTO OKHCIIEHHE aMMHAYHOTO a30Ta,
HarpuMmep:

NHsNO3 = N2O + 2 H,0

(NH4)2Cr207 = N2 + Cr2.03 + 4 H,0O

4 NH4ClO4 =2 Cl2+ 2 N2O + 3 02 + 8 H20 (t < 300 °C)

AMMOHUIHBIE COJIH, TPOUCXOJAIINE OT KUCIIOT, HE SBJISIONIUXCS OKUCIUTENSIMH, pa3jara-
IOTCS C BBIJICJICHUEM aMMHaKa:

(NH4)3PO4 = 3 NH3 + H3PO4

NH4Cl = NH3 + HCI

KapOonatsl (kpome Na2COs, K2CO3), rugpokapOoHaThl 1 OCHOBHBIE KapOOHAThI IPU Harpe-
BaHUH OTHOCHTEJBHO JIETKO pa3JiaraloTcsi, HalpuMmep:

CaCO3 = CaO + CO2 (t =400 - 500 °C)

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

(BeOH),CO3 =2 BeO + CO2 + H.O

Tepmuuecku CTOHKH Cynb(haThl HIETOYHBIX M IIEIOYHO3EMETbHbIX MeTaaoB. Cynbdatsl
MEHee aKTHBHBIX METAJUIOB TIPY HATPEBaHUH Pa3iararoTcs:

ZnS0O4 = ZnO + SO3

Ag2S04 =2 Ag + SO2 + O2

I'mapocyabduThl 1 rUAPOCYIIB(GATHI IPU HArPEBaHUH IPEBPAIAOTCS B TUPOCYIIb(UTHI MiTH
K€ TUPOCyIb(haTh:

2 KHSO3 = K2S205 + H20
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2 KHSO4 = K2S,07 + H20

CynbpuUTh EpeX0JHBIX METAIOB MOJO0HO XJIOpaTaM, TAJIOTCHUaM B JPYTHM COeIuHe-
HUSIM, COZEPIKAIIUM 3JIEMEHT B MIPOMEKYTOUHOM CTENEHN OKUCICHHUS, TPU MPOKATUBAHUU JIUC-
MPOTOPIIUOHUPYIOT:

4 K2SO3 =3 K2S04 + K2S 3 NaClO2=2 NaClOs + NaCl

4 KCIO3=3 KClO4+ KCI (t=400 °C)

2 HfBrs = HfBrs + HfBr, (t > 300 °C)

TaClz =2 TaCl, + TaCls (t = 500 - 600 °C)

['uapokcunpl (KpoMe 1Ieouei OT MIEIOYHBIX METAJUIOB) pa3jiararoTcs, OTUICIUIsS BOAY, a
rajJoreHu 1bl HEKOTOPBIX Mepexoanbix MeTaioB U PhCls — ramoren:

2 LiOH = Li;0 + H20 2VCls=2VCIl; + Cl2

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

PbCls =PbCl, + Cl>

Tepmudecku ycroitunBbl costr HochopHOM, KPEMHUEBOM, CEPOBOOPOTHON, YKCYCHOM KHC-
JIOT.

He pasnararoTcst Bce KHCIIOTBI, KpOMeE:

H>203 =302 + H20, rne D =C, Si, S.

2 HNO2 = NO + NO2 + H.0

4 HNO3z =4 NO2 + O2 + 2 H,O

HCOOH = CO + H20

H2C204 = CO2 + CO + H20

3aoaua 1.

[Tocne MOAHOTO TEPMUYECKOTO PA3NIOKEHUSI 3 T CMECU HUTPATOB KalblUs M OapHsl MoJy-
yuiu 0,7 11 okcuna azora (IV). Berauciure MaccoBbie JOIU HUTPATOB METAJIJIOB B CMECH.

Pewenue:

Cnocob 1.

2 Ca(NO3)2=2CaO + 4NO2 + O3

2 Ba(NO3)2 =2 BaO +4 NO, + O2

Hckomyto BEMUYMHY — MacCy HUTpaTa KallbliUsg B CMECH — 0003HAYHMM Yepe3 X:

m [Ca(NO3)2] = x (1),

m [Ba(NO3)2] = (3 —x) (7).

Maccoas nons anementa (N) B coenunenun Ca(NOz)2 paBHa OTHOIICHHIO MAcChl JAHHOTO
AJIEMEHTa K Macce COeIMHEeHHS. 3Has, 4To M = N - M, mony4yum:

o(N)=n(N)- —MMN) M caNos).

n[Ca(NO,),]
Maccy a3ota B HUTpaTe Kaiblus BbruucisieM, yMHOXHB Maccy Ca(NOz)2 Ha maccoByro
nomo azora B Hem: M [Ca(NOz)2] - n (N) - & AHAJIOTUYHO BBIPAYKAEM MaccCy a30Ta B
M[Ca(NO,),]

HUTpate 6apus u okcue azora (IV).
CocTaBuM ypaBHEHHUE, YUUTHIBAs, YTO Macca a30Ta B UCXOIHOW CMECH HUTPATOB KAJIbIUS U
Oapus paBHa Macce a30Ta B BblienuBIIeMcs okcue azora (IV):
M(N) MN) - M (N)
m[Ca(NO3)2] -n(N)- ————2__+m[Ba(NOs3)2]-n(N)- ————2__ =m(NO2) - ——~_
M[Ca(NO,),] M[Ba(NO,),] M(NO,)

m (NO») =

VING) = 07 46— 1437 ().
V, M(NO,) 224
HO}ICTaBHﬂﬂ YHCJIOBBIC BBIPAXKCHUA, ITOJTYUNM!

X-2- 14 +(3-x)-2- 14 + 1,437 - E,OTCIO}I& x=1,82.
164 261 46
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Oter: m [Ca(NOz3)2] = 1,82 (r); m [Ba(NO3)2] = 1,2 (1);
®% [Ca(NOz)2] = 60,66%); ©% [Ba(NO3).] = 39,34%.

Cnocob 2.
XT yn

2 Ca(NO3)2=2 CaO + 4NO; + O3 1)
2 MOJIb 4 Monb
328 89,6 n

2 Ba(NO3)2=2 BaO +4NO, + O (2)
2 MOJb 4 MOJb
522r 89,6 11

0O0603HaUMM Maccy HUTpaTa KajlblHsl B cMecH - X (T), a 00beM KHUCIOPO/1a, BBIACIUBIIETOCS
IIPH €T0 Pa3JIokKEHUH  (J1), Tora Macca HuTpara 6apus (3 —x) 1, a 00beM KHCIIOpo1a 00pa3oBaB-
merocs 1o (2) cocrasisger (0,7 —y) 1.

O6nem okcupa azota (1V), oOpazoBaBIIerocs: IPH Pa3IOKEHUN HUTPATA KaIbIUs PaBEH:

=896- — (1
y 328()

U3 ypaBHeHuHs (2) 89,6 - (3—x) =522 - (0,7 —y).
CocTaBuM cucTeEMY ypaBHEHUI:

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

m [Ca(NOs)z] = 1,82 (r); m [Ba(NO3)2]= 1,18 (r).
©% [Ca(NO3)2]= 60,66%; 0% [Ba(NOs);]= 39,34%.

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

[Tyctb n (NO2), BBIIETUBILETOCS MPH PA3I0KEHUH HUTPATa KAIbIUSI PABHO X MOJIb, TOT/A N
(NOz), BbinenuBIIErOCS TIPH pa3iokeHnu HUTpaTa Oapust paBHo (0,031 — x) MoJIb.

m [Ca(NOs)2] = n [Ca(NO3);] - M [Ca(NO3);] = % n (NO) - M [Ca(NOs)2] = ¥ x - 164 =
82 - x ()
m [Ba(NOs)2] = % n (NO2) - M [Ba(NOz3).] = (O,Lzl—x) 261 (1). 3Has, 4TO Macca CMECH HUT-
paTOB METAJIIOB COCTABISIET 3 T, PEIIUM YPaBHEHHUE:

82 . x + ((’Lzl‘x) 261 = 3; x=0,022;

m [Ca(NOs)z2] = 1,82 (r);
m [Ba(NQOs)2] = 1,18 (1);
®% [Ca(NO3)2] = % =0,6066 = 60,66%:;

©% [Ba(NOg);] = % - 0,3934 = 39,34%.

3aoaua 2.

IIpn HarpeBanuu 54,2 T cMecHM HUTPATOB HATpUs M Kalus Bbyienuiaoch 6,72 1 rasa.
PaccuuraiiTe Maccy KaxJI0ro HUTpaTa B HCXOAHOM CMECH.

Pewenue:

Cnocob 1.
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HuTpathl 1men0YHbIX METAJIJIOB pa3jiaratoTcsl IpyU HarpeBaHUU ¢ 0Opa30BaHUEM COOTBET-
CTBYIOIIIMX HUTPUTOB U KHCIOPOJa. 3allMIIEM YPABHEHMSI pEeaKLIUi:

XT y i
2 NaNO3 =2 NaNO, + Oy 1)
2 MOJIb 1 Moib

170 v 22,4 n
2 KNO3=2KNO2 + O (2)
2 MOJIb 1 MoJb

202 r 224 1

O003HaYMM Maccy HUTpaTa HaTpus B CMecH - X (T), a 00beM KHCIIOPO/Ia, BBIICITHBILIETOCS
IIPU €ro pas3nokeHuu y (J1), Torjaa Macca HUTpara Kajuus
(54,2 — x) r, a 00beM KHCIIOpOaa, 0O0pa3oBasierocs mo (2) cocrasisert (6,72 — y) 1.
W3 ypaBHenus (1) Beipazum y:
Y~ 170
U3 ypaBuenus (2): 22,4 - (54,2 —x) =202 - (6,72 — y).
Pemum cucremy ypaBHEHUI:
_ 224
= 257
170
22,4 - (54,2 -x) =202 - (6,72 )
u Haiigem, uro x = 34; m (NaNOz) = 34,
cienoBaresnibHo M (KNO3z) = 54,2 — 34 = 20,2 ().
OtBetr: m (NaNOs3) = 34 r, m (KNO3) =20,2 1.

Cnocob 2.
2 NaNO3z =2 NaNO; + O2 Q)
2 KNO3=2KNO, + O 2

3anmady 1menecooOpa3Ho pemaTh yepe3 KOJIMYECTBO BEIIECTBA KUCIOPO/a, BBIICITHBIICTOCS
B pe3yJbTaTe peaKiuii:

n(02) = __6ren 0,3 MOJTb.

22,411 monw

ITyctb n (O2), obpazoBasuierocs B (1) paBHo x Moib, Toraa N (O2), o6pa3oBasiierocs Bo (2)
pasHo (0,3 — x) MOJIb.
Macca HATpaTa HaTPHsI B CMECH COCTaBIISIET:

m (NaNOz) = n - M (NaNO:s).

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

3Has, 4To Macca cmecu 54,2 1, COCTaBUM ypaBHEHUE:!

85-2-x+2-(0,3-x)-101=54,2

x=0,2;

m (NaNOs3) =2 - 0,2 - 85 =34 (r);

m (KNO3) =2-(0,3-0,2) - 101 =20,2 () wnu

m (KNO3) = 54,2 — 34 =20,2 (1).
Oteet: m (NaNOz3) = 34 (r); m (KNOz) = 20,2 (1).

Cnocob 3.

3aaqy MOXHO peliaTth ele Mmpolle, eclid He BBOJUTH NMEPEeMEeHHY0 ). B aToM ciydae, uc-
MOJIb3YS JAHHBIN CITOC00, 3a7a9a CBOJIUTCS K COCTABIICHUIO U PEIICHHIO JITHEHHOTO YPABHCHHS.

[Tycth Macca HUTpaTa HATpUs B CMecH paBHa X (T), Mmacca HutpaTa kamus (54,2 — x) r. [Ipu
sTOoM B peakiuu (1) Beraenuics kuciopoa oobemom Vi (J1),
a B peakuuu (2) - V2 (11).
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X vV, /g = 22,4%

170 224’ 170
542-x _ V72; Vs = 22,4(54,2 - x)
202 22,4 202
3Has, 4To o0t 00beM ra3za cocTaBiseT 6,72 I, COCTAaBUM ypaBHECHHE:
0,132 -x+6,01-0,111-x=6,72
x=34(r)
m (NaNO3) = 34 (r); m (KNO3) = 20,2 (1).

=0,132 - x

=6,01-0,111 - x

3aoaua 3.
13,45 r cmecu cepHOi U CONIIHOU KucaoT HeiTpanuzoBaiu 250 mu 1,2M pactBopa NaOH.
CKOJIBKO OBLIIO B CMECH COJISTHOM M CEpHOM KHUCITIOT?

Pewenue:

Cnocob 1.

OrmpezensieM MacCy THIPOKCHIA HATPHSI B PaCTBOpE:
C,wzﬁ; m=Cy-M-V; m(NaOH)=12-40-025 = 12 (r).

CocraBuM ypaBHEHHE peaKkIMy HEUTPAIN3alUu:

2 NaOH + H2SO04 = NaxSO04 + 2 H,0

NaOH + HCI = NaCl + H.0

O0603naunm maccy H2SOj4 - x (1), a maccy HCI - y (r). Beipasum maccy NaOH uepes macchr
IPOPEArupoOBaBILIIX C HUM KHUCIIOT M COCTABHM YPaBHEHHE C JIByMsI HCH3BECTHBIMHU:

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.

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

Cnocob 2.

n (NaOH) = Cy - V; n (NaOH) = 0,3 mous. [Tycts xomuuectBo BemectBa NaOH, npopea-
rupoBasiiero ¢ HoSO4 paBHO x MoJ1b, a konuecTBo BemectBa NaOH, mpopearuposasiiero ¢ HCI
(0,3 — x) moss. ITo ypaBuenuto peakiuu N (H2SO4) = Y2 n (NaOH) = % - x Mok, Macca cepHOi
kucnotel: M (H2SO04) = (Y2 - x - 98) r=(49 - x) 1;

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

3Has, 4TO Macca CMECH KHUCIOT cocTapiisieT 13,45 r, pemuM 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 1, m (HCl)=3,64 r.

Paszoenenue cmecet opeanuyeckux coeounenuti Ha 0CHO8e pa3IuyUll 8 XUMUYECKUX U (u3u-
YecKUX C80UCMBAX 6eulecms

Jlnd pa3nenenus cMeceil OpraHM4ecKUX COEIMHEHNI MOKHO BOCIIOJIb30BaThCs PA3INUUSIMU
B (U3UYECKUX CBOIMCTBAX BEIIECTB (TeMIlepaTypax KUIIEHUS U MJIaBJICHUs], PACTBOPUMOCTH U T.
1.). B aTOM citydae ucnionb3yroTcs pa3iMyuHble BUABI IEPETOHKH, BO3TOHKA, IEPEKPUCTAIIN3ALINS,
AKCTPAKIUS, XpOMaTorpadus.

Ecnu ke BemecTBa 061a/1a10T CXOIHBIMU (PU3NYECKUMHU CBOWCTBAMH, pa3JieieHHe UX C Mo-
MOIIBIO BBIIIECTIEPEUNCICHHBIX METO/IOB OKa3bIBA€TCS HEBO3MOXKHBIM. B 3TOM ciydae oOpaina-
I0TCS K XUMUYECKMM MeToJlaM. BeliecTBa npeBpalaroT B UX MIPOU3BOIHBIE, KOTOPBIE 3aTEM OT-
NS0T, UCTIOJb3Ys (husnueckue MeToabl. BaskHo, 4TOOBI MPOU3BOIHBIE JIETKO MPEBPALAINUCH B
UCXOJHBIE COEMHEHMSI.
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3aoaua 4.

[IpensioxxuTe METOI pa3eeHs] CMECH I'a30B, COCTOSALIEH U3 3TaHa, STUJICHA U alleTUJICHA.

Pewenue:

Jlannble BemecTBa OJM3KU MO MOJEKYJSPHBIM MaccaM, MO3TOMY pPa3AeiuTh ux (usuye-
CKUMH METOJIaMH OYyJEeT JOBOJIbHO TPYIHO.

C npyroit CTOpOHBI, OHU PE3KO PA3IMYAOTCS 110 XUMUYECKUM CBOMCTBAM.

Tax, aneTwiieH, Kak ¥ Jito00# aJIkMH C KOHIIEBOW TPOWHOU CBS3bI0, B3aUMOJICHCTBYET C CO-
JISIMU TSDKEJIBIX METaJNIOB ¢ 00pa30BaHUEM HEPACTBOPUMBIX alleTuiieHn10B. Hampumep, eciu npo-
MYCTUTHh CMECh Ta30B Yepe3 PacTBOP TUAPOKCHIA AMaMMUHcepedpa (+1), MpOoucXoauT Moromie-
HUE aleTHICHA U BBINAJAeT Cephlil 0CaZoK AUalleTUIeHH1a cepedpa, KOTOPbIH MOKHO OTAEIUTh
¢GmIbTpOBAaHHEM:

HC=CH + 2 [Ag(NHz3)2]JOH — AgC=CAg| +4 NHz+ 2 H20

IIpu neiicTBUM HA OCAOK COJISTHOM KUCJIOTOM BBIIEISAETCS UCXOIHBIN alleTUJICH:

AgC=CAg + 2 HCI — HC=CH + 2 AgClI

OcraBmasicst cMeCh COACPKUT MHEPTHBIA 3TaH U OYEHb PEAKIMOHHOCIIOCOOHBIN ITHIICH.
Jns ee pazzeneHus MO>KHO BOCIIOJIB30BAThCSl CBOMCTBOM QJIKEHOB PACTBOPATHCS B KOHLIEHTPUPO-
BAHHOMW CEPHOM KUCIOTE C 00pa30BaHUEM AIKUIICEPHOU KUCIIOTHI:

H.C=CH: + H2SO4 — CH3z — CH2 — OSO3H

OTtaH cBOOOAHO IMPOXOJIUT YEPE3 PACTBOP CEPHOM KHMCIIOTHI, a aJKUJICEpHask KUCIOTa IPU
HarpeBaHUU JIETKO Pa3jlaraeTcs C BbIIECJICHUEM ITEHA!

CH3z — CH2 — OSO3H — H2C=CH3> + H2S04

3aoaua 5.

[Tpennoxute cnocod pa3aencHusi CMECH, COCTOSIIIEH U3 3TUIIOBOTO CIUPTA, OyTHIOBOTO
CIIUPTA, YKCYCHOW KHUCIJIOTHI U TIPOIMIMOHOBOTO aJIbJACTH/IA.

Pewenue:

AHanu3 CBONCTB BEIIECTB, YKA3aHHBIX B 3aJaHUH, TOKA3bIBAET, YTO OYTUIIOBBIM CIIUPT MPaK-
TUYECKH HEPACTBOPUM B BOJIE, B OTJIMYME OT OCTAIbHBIX coeanHeHuil. Kpome Toro, aiis Belaese-
HUS KapOOHWJIBHBIX COEAMHEHUN U3 pacTBOpa HMCHOJB3YETCS MX PEaKIHsi C TUIPOCYIbHUTOM
HaTpHsl.

Wrak, mpu 00paboTKe cMeCH HACHIIIIEHHBIM BOJIHBIM PACTBOPOM THAPOCYJIb(PUTA HATPHS OY-
TUJIOBBIN CIIUPT OKAKETCS B BUJE OTJEIBHOTO CIOSI HaJ BOAHOM (ha3oi. DTUIOBBINA CIUPT U YK-
CyCHasi KUCJIOTa PaCTBOPSTCS, & TPOITMOHOBBIN alTbJIETH/T BCTYITUT B PEAKITUIO C TUIPOCYIH(OUTOM
HaTpus ¢ o0Opa3zoBaHHeM OUCYITB(UTHOTO COEAMHEHNUS, HEPACTBOPUMOTO B BOJIE:
CH3—CH>—C(O)H + NaHSO3 — CH3—CH>—CH(OH)SOsNa|

Ocanok oTGUIBTPOBHIBAIOT, MPOMBIBAIOT HA (PHIIBTPE XOJOTHOW BOAOW M pas3iararoT pac-
TBOPOM THUJIPOKCHUIA HATPHUS:

CH3s—CH>—CH(OH)SO3Na| + NaOH—CH3z—CH>—C(O)H + Na>S03
[TponroHOBBIN aNTbIETUT BBIAEISIOT U3 BOJHOTO PACTBOPA MEPETOHKOM.

IMpakTuueckasi padora Ne5 (2 yaca)
Tema: PacTBopsl. 3axaun Ha onpenejeHne (popMyJibl KPUCTAIOTHAPATA
Kpucmannusayusa uz pacmeopos coneti, 00pazyioujux KpUcmaiiocuopamol.
PaccmoTpuM B kadecTBe npuMepa ClIeayoNyo 3a1auy:
3aoaua 1. onpenenure xomudectBo kKpucramtoruapara NaxSOs- 10H20, KoTopbIil BBIKpH-
CTaJUIM30BANICs MpHU oxJaxkaeHuu 513,2 r nHaceimenHoro mnpu 80 °C pactBopa cynbdara HaTpus
1o 10° C. PactBopumocTs 6e3BoaHOTO cyabdara Hatpus npu 80 °C pasna 28,3 , a mipu 10 °C —
9,0r B 100 r BOAEI.
Pemrenune. Onpeneniv MaccoBBI€ TOTH CyTb(daTa HATPHS B HACHIIIEHHBIX BOJHBIX PACTBO-
pax nipu 10 °C u 80 °C:
® (10°C)=9,0r/109,0 r = 8,26%,
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o (80 °C)=28,31/128,3 r=22,06%.
B 513,2 r HaceimienHoro pactBopa cyibdara Hatpus npu 80 °C Oymer m (NaxSOs) = 513,2 1
0,2206 = 113,2 r. Ilpu oxnaxaenuu 3Toro pactBopa n0 10 °C u3 Hero BbINAAET X T
Na2SO4-10H20. YuutsiBas, 4T0 MaccoBas J0JsI COJIM B KPUCTAIOTHAPATE paBHA
a = M(BemectBa) / M(kpuctamtoruapara) = 142,0 v/ 322,0 r = 0,441,
ATOT MPOIIECC MOKHO BBIPA3UTH CIECAYIOIMIUM COOTHOIICHUEM:
o (10°C)= (113,2r-a " x)/(513,2 r-x) =0,0826.

Pemenue aroro ypaBHenus naer x = 197,6 r.

OtBert: npu oxnaxaeHuu Boimaget 197,6 r NaxSO4- 10H20.
PaccmotpuM erie oJiuH TUII 33/1a4 HA KPUCTAIUIM3AIMIO KPUCTAJUIOTHAPATOB:

3a0aua 2. Xnopun xenesa(lll) ob6pasyer tpu kpucramtoruapata: FeCls-3,5H20,
FeCl3-2,5H20 u FeCl3-2H20. 128,1 r cmecu FeClz-3,5H20 u FeClz-2,5H20, conepxkaiueit 0,6
MoJTb 0€3BO1HOM coin, Harpenu 10 80 °C. [Ipu 3ToM KpHUCTaIOrUAPaThl PaCIUIaBHUIIMCh U 00pa-
30BaJIM TOMOTeHHbIN pacTBop. [locne ncnapenus us pactsopa 5,4 T BOJbl, CUCTEMY OXJIAJUIIHU 10
KOMHaTHOW Temnepartypbl. [Ipu 3ToM oOpa3zoBanach paBHOBECHAs CMECh KPHCTAJUIOTHIPATOB.
Onpenennure Ka4eCTBEHHBIA U KOJIMYSCTBEHHBIN COCTaB CHCTEMBI ITOCIIE OXJIAXKICHUS.

Pemrenue. O603naunm uucio moieit FeCls-3,5H20 B ucxoaHOM cMecH 4epes3 X, a YHCiIo
modeit FeClz-2,5H20 — uepes y. Tora nosy4yaem cucteMy ypaBHEHHUI:

225,5x+207,5y =128,1,
x+y=0,6.
Pemras cucremy, nonydaem: x = 0,2, y =0,4.
Macca 6e3BoHOM conu B cucteme cocrasisier M(FeCls) = 0,6 - 162,5=97,5.
[Tocne ucmapeHus 4acTu BOJIbI B CUCTEME OCTAETCs Macca, paBHas
M (H20) =128,1-97,5-5,4=252r uu
v(H20) =25,2 /18 = 1,4 monb.
[Tpu 3Tom Ha 1 Mok cosm ipuxoautes N = 1,4 /0,6 = 2,333 Mo H20.
CremoBaresbHO, IMOCIE HCIapeHus 5,4 T Boabl 1 oxyaxaeHus cucrema cocrout u3 FeClz-2,5H20
u FeClz-2H20 (2,5 > 2,333 > 2).
O603naunM yucio mojei FeClz:2,5H20 B cucreme mocie oXJIaxaeHus yepes3 Z, a Yuciio MOJIei
FeCl3-2H20 — uepes u. Toraa mojyyaeM CUCTEMY YpaBHEHHIA:
25z+2u=14,
z+u=0,6.

Pemmas cucremy, momygaem: z = 0,4, u =0,2.

OtBet: Koneunas macca cmecu kpuctaoruaparos pasHa 128,1:2 H2O nocrasnser 0,2 -
198,5=39,7r.

3aoaua 3.

B kpucrannoruapare cyibdara mapranua (1) maccoas nosst mapranua pastaa 0,268. Onpe-
JIETTUTh KOJUYECTBO BEIIECTBA BOJIbI, IPUXOsIeecss Ha 1 Monb KpucTayoruaparta. Hamucats
bopmyiy conu.

Pemenne. PaccmatpuBaeMbiM 00BEKTOM sIBISIETCS | MOJIB KpUCTaJUIOTHIpaTa Cyibdara
maprasnua (1I1). Ero ¢opmyny ycnosno 3anumem MnSQOy - n H20, rae n- uckomast BeMuuHa.
CocTaBuM ypaBHEHHE, YUUTHIBAs, YTO MAacCOBas J0Js MapraHila B KPUCTAJUIOTHIpATe paBHA OT-
HOIIIEHUIO MOJIIPHBIX MacC MapraHiia ¥ JaHHOTO KPUCTAIIOTUpaTa:

® (Mn) =M (Mn) /M (MnSQ; - n H20)
[ToncraBiss B ypaBHEHHE BMECTO CUMBOJIOB X YHMCIIOBBIE 3HAUEHMU S, TOJTYYHM:
0,268 =55/ (151 + 18n)
Pemras ypaBHenue, Haiijem N = 3.
Otger. 1 Monb Kpuctamuioruapara cyiabdara mapranna (1) conepxut 3 Monb BOJBI.
®opmyna conu — MnSOs- 3 H20
3aoaua 4.
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Kpucramnoruapar cynsdara marauss MgSOs-7 HoO maccoit 250 r ocTaBriin Ha BO3AyXeE B
OTKpBITON OaHke. Uepe3 HEKOTOPOE BpeMsi B PE3yJIbTaTe YaCTUYHON MOTEPU KPUCTAIITH3AIMOH-
HOH BOJIbI Macca BelecTBa yMeHbImiIach U ctana pasHa 200 r. CKoJIbKO MoJIel BOJIbI TPUXOJUTCS
Ha 1 MoJb Ccynb(ara MarHus, OCTaBIIErOCs MOCTIE BRIBETPUBAHUS?

Pemenne. @opmyny Kpucramwioruapara cyibhaTa MarHusi MOCJIE BBIBETPUBAHUS BOJbI
ycnoBHo 3anuiieM MgSOs-n H2O. Mckomas BenmrauHa 71 — 9UCIIO MOJICH BOJIBI B 1 MOJIb KpUCTal-
Joruapara, 00pa3oBaBIIETrocs MOCTe BRIBETPUBaHUS. MaccoBas 10718l Cyb(aTa MarHus B UCXO/-
HOM KPUCTAJUIOTUPATE COCTABIISIET:
® (MgS04) =M (MgS04) / M (MgSO4-7 H20) =120/ (120 + 7-18),

a B pe3yJbTaTe MOTepu BOJBIL:

® (MgSO4) =M (MgS0Oa4) / M (MgSOs- n H20) =120/ (120 + 18n),

CocTaBuM ypaBHECHHE, YUUTHIBAs, YTO TPU BHIBETPUBAHWH KPUCTAILTU3AMOHHONW BOJBI Macca
cynb(ara Maruus B COJIM HE U3MEHWIIACH.

3nas, uro M (MgSOs) =m (conn) - ® (MgSOs), 3anuiiem ypaBHEHHE:

m (MgSOQOs-7 H20) - o1 (MgS04) = m (MgSOs-n H20) - w2 (MgSO0s),

win 250 - 120/ (120 + 7-18) =200 - 120/ (120 + 18 n), otkyna n = 4,3

OtBet: 1 MOJIb KpUCTAJITIOTHAPATa COAECPKUT B cpeiHEM 4,3 MOJIb BOJIBI.

3aoaua 5.

MaccoBasi 10151 BOJBI B CMECH KPUCTAJUIOTHAPATOB, COCTOSIICH M3 METHOTO KYyIopoca
CuS04-5 H20 u xene3znoro kynopoca FeSO4-5 H0, coctaBnser 40%. Brraucinuth MaccoByio
JIOJIF0 METHOTO KYTopoca B CMECH.

Pemenne. VickoMasi BeJIMYMHA - MaccoBasi JI0JIs1 MEAHOTO Kyropoca B cMecu o (CuSOs-5
H20).

PaccmaTprBaeMbIM 0ObEKTOM SIBIISIETCS CMECH, KOTOPasi COCTOUT U3 IBYX YaCTEH - MEIHOTO U JKe-
JIE3HOTO Kyrmopoca. B cMecu Maccoit M comepuTcst MeIHbIN Kymopoc maccoit m - @ (CuSQO4-5
H>0), a ocranmpHoe, T. . M - M - ® (CuSO4-5 H20), cocraisier Maccy KeJIe3HOro Kynopoca.
Maccy BojabI B KaXI0H U3 COJIeH ONpeAenuM, YMHOKHUB MacCy KaXkKJI0TO KPUCTAJUIOrHIpara Ha
MacCCOBYIO JIOJFO BOJIBI B HEM.
CocTaBuM ypaBHEHHE, YUUTHIBAs, UTO Macca BOJBI B CMECH MAcCOil m paBHAa CyMMe MaccC BOJbI B
KaXJI0U U3 COJICH:
m - ® (H20) = m (CuSO4'5 H20) - 1 (H20) + m (FeSO4-5 H20) - w2 (H20)
WIH
m - ® (H20) = m (CuSO4-5 H20) - 5M (H20) / M (CuSQO4-5 H20) + m (FeSO4-5 H20) - 7 M
(H20) / M (FeS04-5 H20)
[ToacTaBsist YUCIOBBIE 3HAYCHUS M 0003HaYas uckomyro BenmnunHy o (CuSOas-5 H20) yepes x,
TIOJTYIHM:
04m=mx-5-18/250+(m-mx) - 7- 18 /278
Pemras ypaBuenwue, Haiinem X = 0,56

Otser. Coaeprxkanure MenHoro Kynopoca cocrasisier 0,56, uiu 56%, oT Macchl cMecH.
m(cmecn) = M ® (CuSO4-5 H20) =x o (H20) = 0,4
m (CuSO4 - 5 H20)=m - X
o1 (H20) =5 M (H20) / M (CuSQOg4-5 H20)
m (FeSO4- 5 H,0)=m-m - X
o2 (H20) =7 M (H20) / M (FeSQOs-5 H20)

IMpakTuueckasi padora Ne6 (2 yaca)
Tema: PacTBopbl. [leiicTBusi ¢ pactBopaMu: pa3daBjieHne, yapuBaHue, KOHIEHTPHU-
poBaHue, CIMBAHME IBYX PACTBOPOB
CniocoObI BeIpayKe€HUs COJIEpKaHuUs BEIIECTB B PaCTBOPAX U CMECSX
|. Cmanoapmusie cnocobvl evipasicenus cooepicanius eujecmes 8 pacmeopax u CMecsx:
1. B nonsix OT €IMHUIBI WJIK B IPOIEHTAX:
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a) MaccoBasi J0Js

® (HCIl) = 5% (0,05) (5 r xucinotsl 1 95 T BOJIbI);

0) oObemMHas A0S

¢ (HCI) =5% (0,05) (5 My kucioTsl 1 95 M1 BO/IbI);

B) MOJISIpHASL OISt

x (HCI) = 5% (0,05) (5 Monb KHCTIOTHI B 95 MOJIb BOJIBI).

2. Yepes uncio MoJieil paCTBOPEHHOT'O BEIIeCTBa B 1 J1 pacTBOpa — MOJIAPHASL KOHYEHmMpPa-

Yusi.

2 M p-p (HCI) wmu Cy (HCI) = 2 moms/n
(73 r HCI B 1 1 pacTtBOpa).

Il. Hecmanoapmuwvie cnocoowi:

1. Twutp (v/mn);

2. MonsIbHOCTD (YHCIIO MOJIb BEIIECTBA B 1 KT pacTBOPHUTENS, MOJIB/KT, Cmy);

Monsapras 0onist — 3T0 OTHOIICHHE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA N1 UM PACTBO-
puTens N2 K CyMMe KOJIMYECTB BCEX BEIECTB, COCTABIAIONINX pacTBop. Eciin o1HO BemecTBo pac-
TBOPEHO B JIPYTrOM, TO MOJIIpHAs J0JI1 pacCTBOPEHHOro BeecTBa: N1 = NyN1+ N2 a MOIsIpHAs 10151
pactBopuTtens: N2 = Nnyny +Na.

Monsinerocms — 9UCIIO MOJIEH PACTBOPEHHOIO BEIIECTBA (KOJUYECTBO BEIIECTBA), TPUXO-
nameecs Ha 1000 r pacTBopuTes:

Cmz=n/m - 1000, roe

N - KOMIMYECTBO BEIIeCTBa, M - Macca pacTBOPUTEIIS.

PactBopsl, s kotopeix Cwvy = 1; 2; 0,1; 0,01 Ha3pIBatOTCS COOTBETCTBEHHO OJIHO-, IBYX-, JICIHU-,
CaHTUMOJISUTbHBIMHU.

Hopmanvnas konyenmpayus pactBopa Cy — 3TO 9HCIIO SKBUBAICHTOB, COACPKAIMUXCS B 1
7 pacTBopa.

PactBop, B 1 11 KOTOPOTO COJIEPKUTCS OJHA SKBUBAJICHTHAS Macca PaCTBOPEHHOTO BEIIIe-
CTBA, Ha3bIBAETCS OJTHOHOPMAJIBHBIM M 0003HauyaeTcs 1 H.

Cu=m/m, -V, re

M — Macca paCTBOPEHHOT'O BEIIECTBA, T;

M, — SKBUBAJICHTHAS Macca BEIIeCTBa , I/MOJIb;

V — 06beM pactBopa, I;

DKBUBAJICHT AJICMEHTA — KOJIMYECTBO BEIIECTBA, MOJIb.

O = 1/B, rae B — BaJIeHTHOCTE DIEMEHTA.

Hamnpumep, sxBuBaieHT cepbl B okcuje cepsl (1V) SO2 O (S) = Va.

Macca ogHOTO PKBUBAJICHTA 3JIEMEHTA paBHA:

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

Hanpumep, st cepst B okcuze cepst (1V) m, =32/4 = 8 (r/mob).

MHorue peakiuu, IpoTeKaIoIie B pacTBOPax, COMPOBOXKIAIOTCS H3MCHCHHEM CTEIICHEH
OKHUCJICHHUS aTOMOB, BXOJSIIIMX B COCTaB MOJIEKYJ pearupymollux BemecTB. B aTom cnyyae oHu
SIBIITFOTCS. OKACITUTEITEHO—BOCCTAHOBUTEIBHBIMHU.

Cy1iecTBYIOT /1Ba METO/a PacCTaHOBKU KOA((UIIMEHTOB B OKUCIUTENIbHO—BOCCTAHOBH-
TEBHBIX PEAKIUSX: JICKTPOHHBIA OaJIaHC ¥ HOHHO—AJICKTPOHHBIA METOI.

Honno-anexkmponnuiti memoo siBnsercs Ooyee TPyJIOEMKUM, HO OH UMEET PsJ MpPEeHMy-
IIECTB:

- MO3BOJISIET HAMKUCATh TPOAYKTHI PEaKIIMHU U PACCTaBUTh KOI(DPHUIIMEHTHI, €CITH U3BECTHBI
TOJIEKO UCXOHBIC BEIIECTBA U Cpefia, B KOTOPOH MPOXOJUT PEAKITHS;

- YYUTBIBAET PEaTbHO CYIIECTBYIOIIUE YACTHUIIBI, T.€. OH MPUMEHSETCS B OCHOBHOM JIJISI
peaKIui, MPOTEeKAIOIINX B PACTBOPAX;

- METOJT YAOOEH ISl pacCTaHOBKU KOI(DPHUIIMEHTOB B PEAKITUAX C YIACTHEM OPTaHUIECKUX
BEIICCTB.

J11s TOTO, 4TOOBI BOCTIONH30BATHCSI HOHHO—AJIEKTPOHHBIM METOJIOM, BAXKHO YMETh pa3iu-
YaTh OCHOBHBIC OKHCIIUTEIIA U BOCCTAHOBUTEIIH.
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OcHognbie okucaumenu:

1. TajmoreHsbl, KUCIOPO/, O30H.

2. Bce coeanHeHUs TaJIOT€HOB, TJ€ UX CTETIEHU OKUCICHUS TOJIOKUTEIbHBL.

3. Bce COCAMHCHUS, B KOTOPBIX HAXOAATCSA 3JICMCHTBI B CTCTICHU OKUCJICHUS BBILIC +3 JJIL

METaJJIOB U +4 I HEMETAIIJIOB.

4, COGI[I/IHCHI/ISI HEMETAaJJIOB B BRICIICH CTEIICHH OKHMCJICHHS.

5. KaTnoHbI maccHBHBIX METAIJIOB B BBICIICH CTENIEHU OKUCIEHUS, OKCU] cepedpa.
CreneHb OKUCIECHUS OKUCINUTENS B OKUCINTEIbHO—BOCCTAHOBUTEIBHBIX PCaKnusAX MOHHUKACTCA.

OcHognbie 6occmanosumenu.

1. Meramisl.

2. CoenvHEHHsI HEMETAJUIOB B HU3IIECH U IPOMEXYTOYHON CTENICHH OKUCIICHHS.

3. BonpIIMHCTBO OpraHMYECKUX COCAUHEHUH.

CrerneHb OKHUCIIEHUS! BOCCTAHOBUTENS B OKUCIUTEIBHO— BOCCTAHOBUTENBHBIX PEAKIIUAX IOBBIIIA-
eTcsl.

Ecnu okucnureneM u BOCCTAHOBUTENEM SIBJISIETCS OJMH M TOT XK€ JIEMEHT, UMEIOIIUN B
OKHUCJIUTEJIE U BOCCTAHOBHUTEIIE PA3HbIE CTENICHN OKUCIICHHUS, TO B POAYKTaX ATOT dJIEMEHT Oy1eT
UMETh TOJIBKO OJHY — IPOMEXYTOUHYIO CTENIEHb OKUCIICHHUSI.

OOBIYHO TIPU COCTABIICHUU YPaBHEHUI OKHUCIUTEIbHO—BOCCTAHOBHUTEILHBIX PEaKIUl B
JIEBOM 4aCTH 3aIMCBIBAIOT CHa4aja BOCCTAHOBUTEb, 3aT€M OKHCIIUTEINb, 3aTEM JPYyTHe BEIIECTBA,
€CJIM OHHU eCTh. B mpoayKkTax peakiuil cHayala 3amuchiBalOT MPOAYKT OKHCIEHUS, a 3aTeM BOC-
CTaHOBJICHUSI.

Aneopumm cocmaenenus YpasHeHull OKUCIUMENbHO— B0CCMAHOBUMENbHbIX peaxKyull
UOHHO—21IeKMPOHHBIM MEMOOOM.

1. 3anumure B JIeBOM YacT ypaBHEHUS (DOPMYIIbI HCXOHBIX BellecTB. [l co3qaHus Kuc-
JIOW CpeJibl UCIOJIB3YHTE CEPHYIO KMCIIOTY (COJIsIHAsl KUCI0Ta caMma CllocOOHa OKHUCIATHCS, a a30T-
Hasl KUCJIOTA SBJISIETCS OKUCIUTENIEM).

2. OnpenenuTe OKUCITUTENb U BOCCTAHOBUTEITb.

3.CocTraBbTe CXeMbl HOHHO-3JIEKTPOHHBIX YPaBHEHUH MOTYPEaKIUil 1715 IPOLIECCOB OKHC-
JICHUS U BOCCTAHOBJICHUS. B cXeMy BKIJIIOUMTE T€ peajibHbIE YACTULIbI, KOTOPBIE POSBISIOT OKHC-
JUTEIbHBIE M BOCCTAHOBUTENIbHBIE CBOIMCTBA, a TaKXKe YaCTHIIbI, XapaKTepHU3yIolye cpeay (Kuc-
ayro — HY, menounyro — OH", uelitpansuyio — H20). CUibHBIE DJIEKTPOJIUTHI 3alIUCHLIBAIOTCS B
BUJIC HOHOB, a cJ1a0ble 3JIEKTPOJIUTHI, T'a3000pa3HbIe BEIIECTBA, TPYJHOPACTBOPUMBIE COCTUHEHNUS
— B BUJIE MOJIEKYJI.

4. IIpoBepbTe UMCIIO ATOMOB Ka)K/I0T0 IEMEHTA B JIEBOM U MTPaBOM YaCTSAX CXEM ypaBHE-
Hul nonaypeakuuil. [Ipu HE0OXOAMMOCTH YpaBHANTE HX.

5. IIpoBepbTe UMCIIO aTOMOB KHCJIOPOJA B KaXKJIOM YPaBHEHHM IIOIYPEAKLUHU CIIEBA U
cIpaBa U ypaBHsiiiTe ux. Eciau B 1eBoll 4acTu ypaBHEHUS MOJIypeaKIIMU MEHBLIE KUCIOPOa, YEM
B IIPaBOii, TO J0OABUTH €TI0 MOKHO:

a) B KUCJION M HEUTpaJILHOU cpefie

H,0 — 0% + 2 H*

0) B IIETOYHOMN

2 0H — 0% + H0

(B ypaBHeHUsX He cemyeT mucath 0%)

Ecnu B MCXOHBIX BEIIECTBaX KUCIOPO/1a OOJbIIE, TO «CHAThY €ro MOXKHO:

a) B KHUCJION cpefie

0% + 2 H* - H:0

0) B IIEJIOYHOMN ¥ HEUTPATLHON

0% + H,0 — 2 OH

6. [IpoBepbTe paBEHCTBO CYMM 3apsiIOB JI0 M TIOCJIE PEAKIIMH B COOTBETCTBUE C 3aKOHOM
ANEKTPOHEUTPATIBHOCTH: Ly = Zn.u.
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B cooTBeTcTBHE C MEXTyHAPOIHBIMH MPaBUIIAMU MOJYPEaKIIUU 3aHChIBAIOTCA KaK Mpo-
IIECChI BOCCTAHOBIICHUS OKUCIIUTEINS CBOOOTHBIMH 3JIEKTPOHAMH.

Hanpumep: Fe** +e — Fe?* mm  Fe** - Fe¥* +e

lb+2e —21I I 21"—>1z2+2e

7. Uucio 37eKTPOHOB, OT/IaBAEMbIX BOCCTAHOBHUTENEM, JOKHO OBITH PABHO YUCITY DJICK-
TPOHOB, IPHHUMAEMBIX OKUCIHUTENEeM. Hcxois U3 3Toro npasuiia, nogdoepure KodpGUIHEeHTH I
OKHUCJIUTENS U BOCCTAHOBUTETIS.

CyMMupy#iTe JIeBbl€ U IPaBblE€ YaCTU MOHHO—JIEKTPOHHBIX YPaBHEHU, IPEABaAPUTEIBHO
YMHOKHB COOTBETCTBYIOIINE YaCTULIBI HA MTO100paHHbIe KO (UIIUEHTHI.

9. CokpaTuTte Mo00HbBIC YICHBI, €CITH TAKOBBIC UMEIOTCSI.

10. IlepenumuTe HOHHO—MOJIEKYJIAPHbIC YPAaBHEHUS.

11. YToOBl MO MOHHO-MOJIEKYJISIPHOMY YPaBHEHHIO COCTaBHTH MOJICKYJIAPHBIE, HEOOXO-
JUMO B JIEBOH M MPaBOil YaCTAX YpaBHEHHs KaxXJI0My UOHY MPUINCATh COOTBETCTBYIOIIEE YUCIIO
IIPOTUBOMOHOB M CKOMIIOHOBATh UX B MOJIEKYJIBI.

3aoaua 1.
HanurinTe ypaBHEHHE peakIii OKUCICHHS XPOMOBON CMEChIO 3THJIOBOTO CIMPTA 10 YK-
CYCHOTO aJIbJICTHIa B KUCIION cpelie.

C2Hs0H + K2Cr207 + H2SO4 — CH3C(O)H + K2SO4 + Cra(SQOs)3 + H>O
CoHsO — CoH4O +2 HY +2e 3
+

Cr07~ + 14 H* + 6 — 2 Cr** + 7 H,0 1

3 C2HgO + Cr.07% + 14 H*—3 CoH4O + 6 H + 2 Cr¥*+ 7 H20
3 C2HgO + Cr,07% + 8 HY — 3 C2H40 + 2 Cr¥* + 7 H20
2K* 4S04+ 2K' 4S04
3 C2Hs0H +K3Cr207 + 4 H2S04 — 3 CH3C(O)H + K2SO4 + Cra(SO4)3 + 7 H20

3aoaua 2.

Hanumure ypaBHeHUE peakiiuy OKUCICHUST MPONUJICHA IEPMAHTaHATOM KaJIUs B IIEJI0Y-
HOU cpee.
CH3z—CH=CH2 + KMnO4 + KOH — H3—CH(OH)—CH(OH) + KaMnOgy

CsHs + 2 OH" — C3Hs(OH), + 2 1

+

MnOs + e — MnQO4Z 2

C3Hs + 2 OH + 2 MnO4 — C3Hg(OH)2 + 2 MnQ4%
2 K* 2 K* 4 K*

CsHs + 2 KMnOs + 2 KOH— C3Hg(OH)2 + KaMnOg4

3aoaua 3.
Hanwumure ypaBHEHHE Peakiid OKHUCICHUS TJIFOKO3bI IIEPMAHTaHATOM Kalusl B KHCIIOW
cpene.
CsH1206 + KMNOg4 + H2SO4 — CO2 + KoSO4+ MnSO4 + H20
CsH1206+ 6 HDO — 6 CO2+ 24 H" +24e |5
+
MnOs + 8 H" + 5 — Mn?" + 4 H,0 24
5 Ce¢H1206 + 30 H20 + 24 MnO4 + 192 H* — 30 CO2 + 120 H*
+ 24 Mn?* + 96 H,0
5 CeH1206 + 24 MnO4 + 72 HY — 30 CO2 + 24 Mn?* + 66 H,0
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5 CsH1206 + 24 KMnO4+ 36 H2SO4 — 30 CO2 + 12 K2SO4 +
+ 24 MnSO4 + 66 H20

3aoaua 4.

Hanummre ypaBHEHHE peakUMM OKMCIEHHs  aleTUIeHa I[epMaHraHaToM Kajius B
HEUTpaJIbHOU cpee.

C2Hz2+ KMnO4 + H.O — HOOC—COOH + MnO2 + KOH

CoH2+ 4 H,O — CoH204 + 8 HT+ 8e 3
+
MnO4 + 2 H,O +3e —» MnO2+ 4 OH- 8

3 CoH2+ 12 H20 + 8 MnO4 + 16 H20 — 3 CoH204 24 H +
8 MnO2 + 32 OH"
3CoHo+4 HO +8 MnOs4 — 3 CoH204 + 8 MNO2+ 8 OH-
3 CoHz+ 8 KMnO4+ 4 H,O — 3 HOOC—COOH + 8 MnO2 + 8 KOH
MoxHo pacCTaBUTb KOS(b(bI/ILII/IeHTbI B YPaBHCHUAX OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
pEeaKLuii ¥ C UCIOJIL30BAHUEM METOIA JIEKTPOHHOTO Oalanca.

3aoaua 5.

Hanwumre ypaBHEHHE peaKIuy MOJTydeHUs ompodopma.
C3Hs—C'H,—OH + L’ + NaOH — C*’HIs* + HC*?0O0Na + Nal*+ H.0O
C¥=C*+5e]| 1
Cl > C*+3e
I°+2e - 21¢ | 4
CH3z—CH>—OH + 4 I+ 6 NaOH — CHIz + HCOONa + 5 Nal + 5 H,0

3aoaua 6.

Hanummre ypaBHEeHHE peakiiii OKKCIEHHS MypPaBbUHOM KUCIOTHI okcuaoM xpoma (1V).
HCOOH + CrO3z — CO2 + H20 + Cr203

C* - C*"+2e 3

Cr* +3e — Cr** 2

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

IIpakTnyeckas pa6ora Ne7 (6 yacos)
Tema: DuexkTpoJu3

Onekmpoau3 - 3T0 OKUCIUTEIBHO—BOCCTAHOBUTEIBHBIN ITPOLIECC, TPOTEKAIOLINI HA JJIEK-
TpoJax MpH MPOXOKAECHUH JIEKTPUUECKOTO TOKA Yepe3 pacTBOP MJIU pacIljiaB 3JIEKTPOJIUTA.

CrnocoOHOCTB BelecTBa MPOBOIUTD AJIEKTPUUECKHM TOK, HAXOSICh B PAaCIJIaBIEHHOM HITH
pacTBOpeHHOM cocTosiHuM, M. @apajeid Ha3BaJl BJIEKTPUYECKOM MPOBOAMMOCTHIO. B Hauane
CBOEH JEATeIbHOCTH OH MHOTO padoTall HaJ 3TUM SBJICHHEM U Pe3yJIbTaThl CBOUX OIBITOB 0000-
IIWJI B BUJIE JIBYX 3aKOHOB.

Maccvl sewgecms, 6b10en1U8UWUXCS HA INEKMPOOAX, Ul NOABUBULUXCS 8 PACMBOPE 8 Pe3Yilb-
mame pacmeopenus I1eKmpood, NPONOPYUOHANbHBI KOIULECEY NPoueoue20 21eKmpuiecmeda
(mepBsIit 3akoH Dapajes).

OouHakogvle Konuuecmea 31eKmpuiecmasd, npoxoosuue yepe3 pasiuyHvle d1eKmpoarumyl,
8b10€IAI0M HA INEKMPOOAx IKEUBANEHMHbLE MACCL dNleMeHmoé (BTOpoi 3akoH Papanes).

B pesynbrare npoxoxaenus 96500 Ki snexkrpuyectBa ocaxmaercst 1 monb Ag, 1/2 Moib
menu, 1/3 Moab Xxpoma, T.€. 1 MOJIb, I€JIeHHBIN Ha BaJIEHTHOCTh 3JI€MEHTa. DTH KOJIMYecTBa ObUTH
Ha3zBaubl Dapageem sxBuBasieHTaMH. 96500 Kt — 3apsin 1 Moyt 57€KTPOHOB (TaK Kak JjIsl BOCCTa-
HoBNeHHs | Monb A Tpebyercst 1 MoJb 31eKTpoHOB). bosee TouHO 3TO uucio cocranisieT 96485
Kn/mons ™! m HaszBano uuciom @apades.

3aKOHBI d)apa;[eﬂ MOTYT 6BITB BBIPAXKCHBI O6T>CILI/IHCHHBIM YpaBHCHHUCM:
m (X) =1-t- Mo (X)/IF,
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rae m (X) — macca BeIIeIUBIIErOCs BemiecTBa X, T;

| — cuna Toka, A;

t — Bpems, c;

F — nocrosinnas ®apanes;

M (X) — sxkBuBaIleHTHAsE Macca BelecTBa X,

M5 (X) = M(X)/n, r/moub;

M (X) — moasipHast macca BemiectBa X, I/MOJIb;

N — 9UCJIO MPUOOPETEHHBIX WM OTJAHHBIX B OKUCIIUTEIbHO—BOCCTAHOBUTEIBHON PEaKIINU
AJIEKTPOHOB.

AHanu3 3Toi (GOPMYIIBI TO3BOJISIET CAENIATh CIIETYIOIIUE BHIBOIBI:

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

JIJIsi XMMHYECKOTO MpeBpaieHus | MoJb OKHCIUTEIbHO—BOCCTAHOBUTEILHOTO SKBHUBAJIICHTA Be-

iecTBa HE0OXO0IMMO MPOITYCTUTH Yepe3 pacTBop (miau pacmias) 96500 Ku, wm 26,8 A -4 (1 A -

gy = 3600 Ki) anextpuuecrtna.

2. Ecmul-t=1Kn, to m (X)=M>s (X)/F. Ornomenne M»s (X)/F (3/F), nazpiBaeMoe 31€KTpo-
XUMHUYECKHM YKBHBAJICHTOM, TIPEJICTABIIICT COOON MacCy BEIIECTBA, MMOABEPTIIYIOCS XHMHUYe-
CKOMY TIPEBPAIICHUIO, WK MacCy MPOIYKTOB 3JIEKTPOJIM3a, BBIICIUBIINXCS HA AJIEKTPOJaxX
IpU poXokaeHUH yepe3 pactBop 1 Ki anexrpuuectsa.

3. Tlpu npoxoskIeHUU OJJHOTO U TOTO YK€ KOJIMYECTBA JICKTPUIECTBA Yepe3 PsiJl paCTBOPOB (pac-
TTABOB) MAcCHl BEIIECTB, BOCCTAHOBHMBIIMXCS Ha KaTOJaX WJIM OKUCIIHMBIIMXCS Ha aHOJAX,
IPOTIOPIIMOHATILHBI MOJISIPHBIM MaccaM UX SKBHBAJICHTOB.

[Tpu s1eKxTpoIu3e paciIaBoB HA aHOJIE PA3PSIKAIOTCS AaHUOHBI KUCIIOT, SJICKTPOHBI Tepe-
XOJISIT K aHOJTy: Halpumep,

Clr—-Cl+e

S04% — SO21 + 021 +2€

Ha kartone mpoucxXoauT BOCCTAaHOBJICHUE KATHOHOB, IIPU 3TOM 3JIEKTPOHBI OT KaToja Ie-
PEXOJIAT K KATHOHAM: Halpumep,

Pb%* +2e — Pb

[Tpu ayeKTpoNM3e BOAHBIX PACTBOPOB HEKOTOPHIE MOHBI METAJUIOB HE BOCCTAHABJIMBA-
IOTCS, @ TIPOUCXOUT BOCCTAHOBJICHUE MOJIEKYJ BOJBI:

4 H20 +4e — 2 H2t +4 OH

AHMOHBI KUCIIOPOJICO/IEPKAIIUX KUCIOT HE OKUCISIOTCS B BOJHBIX PACTBOPAX, a MPOUC-
XOJIUT OKHCIICHUE MOJIEKYI BOJIBI:

2H,0 - 4 H" + 021 +4e
[ToaToMy 37EKTPOIN3 BOJHBIX PACTBOPOB COJEH MOXKET COMPOBOXKIATHCS BBIICICHHEM KHCIO-
poJa 1 BOopoia.

ITo crmocoGHOCTH BOCCTAaHABIMBATHCS U3 BOJHBIX PACTBOPOB KATHOHBI METAIIJIOB PACIOa-
TarTCsA B CIACTYIOMINN psIa:

K*, Ca®*, Na*, Mg?*, AIF*, Zn?*, Fe®, Sn?*, Pb?*, H*, Cu?*, Aq*, Au®*

CriocoOHOCTh K BOCCTaHOBIICHHIO YBEITMUMBACTCS ClIeBa HarmpaBo. KaTHOHBI KaJus, Kallb-
IUs1, HATPUS, MarHUs, ATIOMUHMS He OYyyT BOCCTAaHABJIMBATHCS U3 BOJHBIX PACTBOPOB COJIEH, BOC-
CTaHOBJICHHE KaTHOHOB ITMHKA, )KeJie3a, 0JI0Ba M CBUHIA OyJIEeT MPOUCXOANUTH OJHOBPEMEHHO C
BOCCTaHOBJICHHEM MOJIEKYJ BOJIbI, & KaTHOHBI MeJIU, cepedpa U 30J0Ta CIOCOOHBI BOCCTAHABIIH-
BaThCs U3 BOJHBIX PACTBOPOB.

Martepuan, U3 KOTOPOTO U3TOTOBJICHBI JIEKTPOJIBI, TAKXKE OKA3bIBACT BIUSHUE HA XOJ
anekTposin3a. Tak, Ha PTYTHOM KaTojie (110 CPaBHEHUIO C MJIATMHOBBIM WIH Tpa(UTOBBIM) IS
pa3psijia MOJIEKYJ BOJBI TpeOyeTcs 3HAUUTEIbHO OoJbllee HanpshkeHne. VIOHsl HATpuUs HA PTYT-
HOM KaToJIe pa3pspKaloTCs MPEIIOYTHTENbHEE MOJIEKYJT BOJBI, B pe3yJbTaTe 00pa3yercsi aMalib-
rama HaTpusl.

3aoaua 1.
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PaccuuTaiite Maccy KHCIIOpO/a, BEIICITMBIIETOCS MIPH IEKTPOIIM3E BOIBI TIPU TPOXOIKIEC-

HUU Yepe3 Hee IIEKTpUUECKOro Toka cuioi 1,5 A B reuenue 10 munyt (600 c).
Pewenue:

[Tpu sreKkTpor3e BOAbI COTIACHO YPAaBHEHHIO

2 HO — 2 Hot + O21  oOpa3syrorcst BOIOPO M KUCTIOPOI.

Briienenne Kkuciopo/ia mpoucXoauT Ha aHOIE:

A(+) 2H20 — 4 H" + 021 +4e

OmnpenensieM Maccy KUCIIOpO/a.
Macca sxBuBanienTa kuciaopoga Moa (02) =M (02)/n = 32/4 =8 (r/moib).
[ToncraBnsiem 3HaYeHHe B GOpMYIIy:
m (O2) = 1,5 - 600 - 8/96500 = 0,075 (r).
Otset: 0,075 .

3aoaua 2.

Cwmech ra3oB, MOJyYeHHasl TPH AJIEKTPOJIU3E JISATHON YKCYCHOM KHCIIOTHI, IPOITyIIeHA Ye-
pe3 CKJISHKY C KOHIEHTPUPOBAHHBIM PacCTBOPOM T'HApPOKcHa HaTpus. [Ipu 3ToM macca CKISIHKA
yBenuumiach Ha 5,5 r. Onpenenure 00beM alkaHa, 00pa30BaBILErocs B MPOLIECCE IEKTPOIU3A.

Pewenue:
2 CH3COOH — CH3-CH3+ 2 CO2 + Hz
Macca CKISIHKH CO IIEJI0YbI0 YBEIUYHIIACh B PE3YyJIbTATE MOTJIOMICHHS OKCUIA YIJIepoaa

(V).

m(CO2)=5.5r

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

n (C2He) =2n (CO2) = 0,25 (mo1b)

V (C2Hg) = n (C2Hs) - 22.4 n/moinb = 5,6 1
OTBerT: 5,6 1.

3aoaua 3.

Boansiit pactBop maccoi 1200 1, conepxauuii 86,675 r xjnopujia Kajaus, MOMECTHIN B
AIIEKTPOJIN3EpP, CHAOKEHHBIN AruapparMoii 1 IIIaTHHOBBIMHU 3JIEKTpoiaMu. Yepes pacTBOp B Teue-
Hue 4 yacoB 75 ¢ npomyckanu Tok criioil 1 A. ITpogyKTsl 2JIeKTpoin3a HEMPEPBIBHO YAAISAIN U3
anekTposinizepa. KakoBa KOHIIEHTpaIUs XJIOpUAa KaIus MOCIe OKOHYAHUS PEAKIUH?

Pewenue:

2 KCI +2 H20 =2 KOH + Hz21 + Cl2t

Cu (KCI) = 1000 - n.(KC1)/Vppa (KCI)

n (KCI)= 285,675 : 74,5 = 1,15 (mMo1p)

Cw (KCI)=1000 - 1,15/12000 = 0,96 (mMomb/m).

Uepes pactBop mpomnymieHo: Q =1-t=1 A - 375 ¢ = 14475 Kun (kyn0oHOB).

Cornacho 3akony Papazes 96500 K Be3bIBaroT 3s1ekTponu3 1 r-sks Bemectsa. 14475 Kit BbI130-
BET Pa3JIoKEHHE N I-3KB:

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

Ortser: 0,15 r-skB.

3aoaua 4.

UYepes 2 1 pacTBOpa cynbdaTa MU MPOIMYCKaIl TOK B TeUeHUE 45 MUH, NIPU ITOM U3
pacTBopa BbLACIUIOCH 1,6 T Meau. Beramcnure cuty TOKa, MPOMIEANIETO Yepe3 AJIEKTPOJIUT, a
Tak)Ke HOpMaJIbHYI0 KOHIICHTPAIMIO pacTBOpa CyJib(ara MeIu repel HauyaaoM dJIeKTPOIHn3a, €Cln
W3BECTHO, YTO B XOJI€ PEAKITUH BBIIACIACTCS TOIBKO 45% Menu, comepxkaIieiicss B pacTBope.

Pewenue:

st Beigenennst 1,6 T meau (Ma = 64 : 2 = 32), t.e. 1,6 : 32 = 0,05 (r-3kB) HEOOXOUMO
0,05 - 96500 = 4825 K.

Cuna Toka, mpoUIeIIIero yepes IEKTPOIU3ep:
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| = Q/t =4825/45 - 60 = 1,787 A.

B xone nporecca Beigenunock 0,05 r-3kB Mean, 9To coctaBmusieT 45% o1 001ero Koiuye-
CTBa M€Y, coJiepxaiiencs B pactBope. CienoBarenbHo, B 2 11 pactBopa Haxoawioch 0,05 : 0,45
=0,1 r-axB conu. [ToaTOMy HOpMalIbHAasE KOHIIEHTPAIMsI UCXOHOTO pacTBOpa cylb(dara mMeau co-
CTaBHJIA:

0,1 :2=0,055 r-sks/1, 1.€. Cy (CuSO4) = 0,55 H.
Ortser: 0,55 H.

3aoaua 5.

Mo, mosydeHHBIi TPy IEKTPOIH3e BOJHOTO PAcTBOpA oM Ia Kaus B TedeHne | daca,
ortutpoBanu 20 ma 0,05 M pactBopa THocyibdara HaTpus. KakoBa Oblia criia TOKa MpH dJIeK-
Tponuze? Kakoil o0bemM Bogopona oOpa3oBajics B IpOLIECCE 3JIEKTPOJIU3a, €CIIM TeMIepaTypa
obu1a paBHa 20 °C, a naBnenue 750 MM pr.cT.?

Pewenue:

2KI+2H0=H2+2KOH + I, 1)

Oopasyromuiicst ox ortutpoBan NaxS:03  (2)

I> + 2 NaxS203 = 2 Nal + NaxS40e

[To ypaBaenwuto peaknuu (2) 1 r-skB Na2S203 cooTBeTcTByeT Y2 Mo |o.

B 20 mn 0,05 M pactBopa tuocynsdara Harpus conepxkaiock 0,02 - 0,05 = 0,01 (r-skB)
Na>S203. CneoBatennbHO, B TIOTyYeHHOM pacTBope coneprxkanock 0,005 mons ona mumu 0,005 -
254 =0,127 (r) iiona.

Cuna Toka, IpOoNyILEHHOr0 Yepe3 pacTBop:

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

ITo ypaBuenuto peakuuu (1) n (H2) = n (l2). ITostomy Ha karome Bwiaenuioch 0,005 -
11200 = 56 (M) Bogopoa (H.y.). B ycnoBusix, ykazaHHBIX B 3ajja4e, 3TOT 00bEM COCTABHT:

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

Ortsert: 60,9 M.

IpakTuuyeckas padora Ne8 (4 yaca)
Tema: Oco0eHHOCTH OJTUMIINAIHBIX 32124

Ha onmuMnuanax kpaifHe peiko BCTPEYAIOTCS 3a7a4M, PEIICHHE KOTOPBIX 3aKII0YAEeTCs B
MOJICTAHOBKE YMCIIOBOTO MaTepHalia B U3BECTHBIE (OPMYIbL. BONBIIMHCTBO 33724 SBISETCS He-
CTaHJApPTHBIMU, KaU€CTBEHHBIMHU, MPEIHA3ZHAUYCHHBIMU JIJI Pa3BUTHS U (POPMUPOBAHUS TBOPUE-
CKUX criocoOHocTell. YacTo mpeanararoTces 3aadu ¢ HEJJOCTATKOM MM U30BITKOM WH(OPMAIINU.
VYuyaruecs: UM CTyICHTBI TEPSIOTCS U HE MOTYT B OOJIBIIMHCTBE CIIyYaeB UX PEmIuTh. [Ipu aTOM
3a/1a4¥ ¢ HEAOCTATKOM HH(OpMAIINH, TPeOYIOIIHe MONCKA JONOTHUTENbHBIX JaHHBIX, PEIIAIOTCS
yarie, 4eM ¢ M30bITKOM MH(popmaruu. [[s pereHuss MHOTUX 3a7a4 He0OXOAMMO UCIOJIb30BaTh
TEOPETHUYECKUE OCHOBBI CPa3y HECKOJIBKUX Pa3/IeJIOB XUMUU, T.€. KOMIUIEKCHO MPUMEHSTh HaKOII-
JICHHBIEC 3HAHUA.

MOXHO NpPEJIOKUTh CIEAYIOUIYI0 CXEMY pelIeHus 3afaud. TIiaTreabHO 03HAKOMBTECH C
YCJIOBHEM, TIPOYUTAB TEKCT HECKOJBKO pa3. 3aluIIuTe BCE YCI0BUs U TpeboBaHus. YeTko cdop-
MYIUpPYUTE 1IeNb 33]a4i. B yCIOBUM 3a1a4u MOXKET OBITh OJJHOBPEMEHHO HEIOCTATOK U U30BITOK
uHpopmaruu. B cBsi3u ¢ 3TUM, TIpEXIe BCETO BHIOEPUTE CBEICHHMS, KOTOPBIE MOHATO0STCS st
pELIeHUs 3a/1auu, 3aTeM COCTAaBbTE€ CIHMCOK HEJOCTAIOIINX JIaHHBIX, KOTOPBIE MPEICTOUT HANUTH B
crpaBoyHHKax. OUeHb 4acTO PELISHHUIO 3314 IOMOTAIOT Pa3IMYHOr0 po/ia aHaJIOTH, T.€. APyTHe
00BEKTHI, 00HAPYKUBAIOIIIHE CXOJICTBO MPEAMETOB, SBICHUH, TPOIIecCOB. MBICIIEHHO TiepedepuTe
B MIAMSTH CIIy4au, XOTsS ObI OT/IaJIEHHO HAIIOMWHAIOIINE OMHMCAHUE 3a/1a4d, ¥, BCTIOMHUB, KaKUM
CIIocoO0M pelaruch aHAIOTUYHBIC 33]a4H, MOMBITAUTECH MIEPEHECTH CIIOCO0 PEIIeHNs B TaHHYIO
cuTyaruio. Bo Bpems moucka myTy perieHus 3a1a49 CTapaiTech UCTOIb30BaTh BCE NMEIOIITHECS
y Bac 3HaHUS, TPUOOPETEHHBIE KaK B KypCce XUMHUH, TaK U TIOYEPITHYTHIE U3 MOMYIIPHONW HAyYHOU
nutepatypsl. [lons3yliTech 3HaHUSAMH U3 GUZUKH, MATEMATHKH, OMOJIOTHUH, T€OJIOTHH, punocodhun
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JUTSL pELICeHHs] XUMUYECKHX 3a/1a4, U Ha000POT, UCTIOIb3YyHTe XUMUUECKHE 3HAHUS PU U3YYESHUN
JPYTUX TACHUILINH.

Onumnuaaxeie 3a7a4u 1o Gopme NOCTPOSHUS U XapaKTepy COAeP KaHUs MOTYT ObITh TECTO-
BBIMH, 33J]Ja4aMH C HEMOJIHBIM YCIIOBHEM, 33Ja4aMHU-KPOCCBOP/IaMH, 3a]1a4aMHU-TOJI0BOJIOMKAMH,
3aJja4aMHU-JI0BYIIKaMHU, KOMOMHUPOBAHHBIMH (KOMIUIEKCHBIMHU) U TBOPUECKUMU 33]Ja4aMHU.

[Ipensiaraem B KauecTBE MpUMEPA 3a/1auy TECTOBOTO Xapakrepa st | — 3 aTanoB onummnuazn
M0 XUMUH.

3aoaua 1.

IIpuBenuTe MaKCUMaJIbHOE YUCIIO CYLIECTBEHHO PAa3IUYarOLIUXCs YPAaBHEHHMM peakuui, B
pe3yJbTaTe KOTOPBhIX 00pa3yeTcst XJI0pH HUKEIIS.

Pewenue:
MerTann + HeMeTaI: Ni+Cl —>
MerTann + KucIoTa: Ni + HCI —»
Okcuj + KACIIOTAa: NiO + HCl—>»
I'mapoxcun + HCI: Ni(OH). + HCI —
Coub + meTam: Ni + HgCl, >
Conp + HeMeTaIlT: NiBr; + Cl; —
Comp + Kucora: NiCOs3 + HCI —»
Comp + coub: NiSO4 + BaCl, —»
OcHOBHas COJIb + KHUCIIOTA! Ni(OH)CI + HCl —»

OKHCIeHHE XJIOPOM OMHAPHBIX COeTUHEHUI HuKems, HanpuMep:  NisC + Clo —

BoccranoBieHne coeqMHEHUI HUKEI B 0oiee HU3KUE cTeneHu okucienns; NioOz + HCl —
B03MOXKHBI ¥ IpyTrue BapUaHTHI.

3aodaua 2.
Kakue rasel Moryt oOpa3oBbIBaTbCS NpPU B3aWMOJEHUCTBUU MPOCTHIX BELIECTB C BOJOM?

Hanwumre ypaBHEHHUsS] COOTBETCTBYIONIMX peakiuii. Kakue u3 HUX HaXOAAT MPAKTUYECKOE MPHU-
MeHeuue?

Pewenue:

Ha: (Ca + Hx0) 1)
Oz, HF, Os: (F2 + H20) 2
HCI: (Cl2 + H20) 3)
CO, COz: (C+H20 <& CO +Hy) 4)

(CO + H20 «> CO2 + Hy)

t
(Fe +H0—) (5)

[Ipumenenue Haxonar peakuu (1) u (4).

3adaua 3.

CocTaBpTe ypaBHEHHSI TEPMHUYECKOTO PA3NOKEHUsS CIEAYIOIIUX COJIed aMMOHHUA: KapOo-
HaTa, XJIOpUaa, CylibdaTa, TMXpoMara, THAPOCYIbPuia.

3aoaua 4.

HazoBute na1h BemecTs, COCTOAIINX HE O0JIee UeM U3 TPEX AIMEMEHTOB, KaXK0€ U3 KOTOPBIX
IIPH HArpeBaHWHM Pa3JiaraeTcs ¢ BBIJCICHUEM KHCIOpOIa, IpudeM Macca Beitenusinerocs Oz co-
CTaBJIsIeT MpUMEPHO 35% Macchl pa3iIokKHUBIIErocs BemecTBa. Kakue u3 3TUX BeliecTB Hanbomee
MIPHUTOJTHBI JIJIS KCTIOIB30BAHMSI B KAUEeCTBE OKUCIIATENS PAKETHOTO TOILUTHBA?

3adaua 5.

BhIuMCIIHTE MAaCChl Pa3IMUHBIX BEIIECTB, MPH AeHCTBHU HAa KOTOpPBIE BOJOH BhljenseTcs |
M Bosopoa.
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Ecnu npu Hanucanuu ypaBHEHUH y Bac BO3HUKIW TPYAHOCTH, oOparuTech kK riase Il
«Ompenenenue cocTaBa CMECEH BEIIECTB U CILIABOBY.

3aoaua 6.
Kakue n3 xumMudeckux peakiuii OyayT npoucxoauts npu npornyckanun Oz CO2 SO2 NO-
gyepes B3BecH kapOoHaToB kanbius, mapranma (I1), sxenesa (1), nuuaka?

OcTaHoBUMCS Ha 3a0a4ax-108YuWKax, TAMTUYHBIX IJIs1 OJIUMITHAI.

3aoaua 7.

Kunkocts A pacTBOpuMa B BOJIE M U3MEHSIET OKPACKy pacTBOpa JJAKMyca Ha KPAaCHBIH L[BET.
OTtHOcuTeNbHAs IIOTHOCTh ApOB BelIecTBa A 10 BO3yXy cocTtasisieT 3,17. B pesynbrare cro-
panus A oOpasyercs Tonbko nBa npoaykra: COz u H2O. XXuakocte pearupyer npu OOBIYHBIX
YCIIOBHUSX C HATPUEM H IIETOYaMU, IPUYEM IPHU TUTPOBAHUM 2,7 T BEmecTBa A B MPUCYTCTBUU
dbenondranenna pacxon pacteopa menoun, rae C (KOH) = 1 monw/n, cocrabnser 58,7 mut. Hazo-
BUTE 3TY KHUJIKOCTb.

Pewenue:

3/1ech JOBYIIKA 3aKJII0YAETCs B TOM, YTO MOJISIpHAsl Macca BEILECTBA, BBIUUCICHHAS U3 OT-
HOCHUTEJIHbHOU MJIOTHOCTH MapoB MO BO3yXY, cocTtaBiseT: 29 - 3,17 = 92 r/monb. Ho skBuBaneHt-
Hasi Macca KMCJIOThI, BBIYMCIIEHHAS U3 PE3YJIbTAaTOB TUTPOBAHUS, COCTABIISET:

27r A — 58,7 -10° mons KOH

xr A - 1wmoms KOH

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

Kunkocts A MokeT OBITH IBYXOCHOBHOIM Kucinotoid, 2 M (COOH) = 90, mostomy mMossipHas
Macca OJIM3KO COOTBETCTBYET BEIYMCICHHOMY 3HAUYEHUIO, TeM O0JIee, 9TO OIpeIeIeHue MOJISIPHOM
MAacchl MO TUIOTHOCTH MapoB JaeT JHUIIb NpUOIN3uTeNbHOE 3HaueHne M. OHako 1aBeneBas Kuc-
JI0Ta HE ABJIAETCS KUAKOCThI0. Bo3mosken BapuanT C3HgOs (rnuiiepuH), HO TpeXaTOMHBIE CIIUPTHI
HE U3MEHSIOT OKPAaCKU MHIUKATOPOB U HE TUTPYIOTCS KUCIOTaMH. AHAJIOTUYHO MOXKHO UCKIIIO-
YUTh BapUaHT OKCH- U aJIbJIETUOKUCIIOTHL. B ueM ke 3aKirodaercss BbIXOJ U3 CO3/1aBILIErocs 3a-
TpyaHeHUs1? MOXXHO MPEIoIoKHUTh, UTO B Ta30BOM (haze A COCTOMUT M3 MOJUMEPHBIX MOJIEKY,
Harpumep u3 quMepoB. Torga M = 46 1/Mob. DTO 3HaAY€HHUE COOTBETCTBYET OJTHOOCHOBHOUM MY-
pPaBBUHOM KHCIOTE. Y CIOBHE TUTPOBAHUS TaK)Ke MOATBEPIKIAET ITO MPEANIOIOKEHHE.

Otser: HCOOH.

TakuMm 06pazom, IpU pelIeHn! 3a/1a4 He0OX0JUMO YUUTHIBAThH MOJTMMEPU3ALINI0 MOJIEKYIL,

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

3aoaua 8.

Kakoii 13 ra3oB umeer npu HOPMAJIbHBIX YCIOBHUAX OOJBIINN MOJSPHBIA 00bEM: aMMHUAK
WM Bojgopoa?

Pewenue:

Ha miepBbIit B3I, MOJISIpHBIE 00BEMBI JIOJDKHBI OBITH paBHBI (110 3aKoHy ABoranpo). On-
HAaKO 3aKOH TMOCTOSIHCTBA MOJIAPHBIX 00BEMOB CHPABEAIUB JIMIIb Ul WAEATbHBIX T'a30B, MOJeE-
KYJIBI KOTOPBIX IPUHUMAIOTCS 32 YaCTUIIBI, IPAKTUIECKH HE MMEIOIIHE Pa3MEPOB U OTTAIKUBAIO-
mMecs IpyT OT JIpyra Mo 3aKOHy yNpyrux mapos. Takum oOpa3om, paccMaTpHuBas ra3 Kak ujae-
QIBHBINA, MBI TIpeHeOperaeM pasMepamMu €ro MOJIEKYJT M CHIIaMHA MEXMOJIEKYIISIPHOTO B3aUMOJICH-
ctBUsl. O4YEBUIHO, YTO MPUTSIKEHUE MEXAY MOISIPHBIMU MOJIEKYJIaMU aMMHUaka Oyjer Ooiblie,
YeM MEKIy HEMOJSIPHBIMH MOJIEKYJIaMH BOJOPOa. 3HAYHUT, U aMMHaKa OTCTYTUICHHE OT Teope-
TUYECKOT0 3HAYEHUSI MOJIIPHOTO 00beMa OyzeT OonbIuM MpH H.y. (22,414 1/M07b), TOCKOIBKY
npy OOBIYHBIX JABIICHHSX CPEIHEE PACCTOSIHHE MEXIY MOJEKYJaMH HAaMHOTO MPEBBIIIAET CO0-
CTBEHHBIE pa3Mepsl MoJIeKyJl. J{Jis cipaBKM MPUBOAMM MCTHHHBIE 3HAYEHUS MOJISIPHBIX 00BEMOB
ITHX Ta30B MPH H.Y.:

Vm (NH3) = 22,08 n/momnb; Vi (H2) = 22,43 n/mMonb.
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3aoaua 9.
OO0mbscHute, noueMmy raz NOz HM NpH KakuX yCIOBHSAX HE MOAUYMHSIETCS 3aKoHY boitnsa —
Mapuotra (V ~ 1/p). HazoBute apyrue ra3sl ¢ moJOOHBIM OBEACHUEM.

B 3a0auax-zonoeonomxax npennonaracTcs yCTaHOBUTh OJHO MJIM HECKOJIBKO BELIECTB IO
ONKCAHUIO UX MPEBPALICHUHN, MOJTHOCTBIO WIM YAaCTUYHO 3alln(pOBaHHOMY. DTH 3a7audl sBIIS-
OTCA HC CTOJIBKO CJIOKHBIMHU, CKOJIBKO HCIIPUBBIYHBIMU [JId yYalIUXCH. Onu Tpe6y10T XUMUYC-
CKUX 3HAaHUM, HOYEPIHYTHIX U3 JTOMOJIHUTEIBHON JINTEPATYPhl, U UX PEIIEHUE OTPAKACT XUMUYe-
CKHUH KpYyro3op KOHKypcaHTOB. OOLIMil MOIX0/ K PEUIEHHIO 33]1a4-T0JIOBOJIOMOK 3aKJIFOUAETCs B
clleAyrouieM: HeoOX0AUMO UACHTU(PULUPOBATh XOTs Obl OIHO U3 BEILECTB, a 3aTeM yxke Aemud-
pPOBaTh BCIO LIETIOYKY IIPEBPALLECHUMN.

3aoaua 10.
Harnumuare B ssBHOM Buje peakuuu (1) - (7), eciii u3BECTHO, UTO CpeId BEmIeCTB X2, Y2, A2,
B2 ipu OOBIYHBIX YCIIOBUSX HET TBEP/BIX:

X2 + Yz =2 XY (1)
X, + B2 =2 BX (2)
Yo+B5,=2YB (3)
XY +b2=Xb+Yb 4)
XY +H20 = HX + HOY (5)
2Xb+A,=X2+2Ab (6)
3 A2+ X, =2 XAs. @)

Otser: X2— Bra, Y2 —Cl2, A2 — F2, B2 — Ho.

3aoaua 11.

OkxkparieHHas coib X, OTHOCSIIAsACA K OMHApHBIM COSMHEHHSIM, HE PAacTBOpPUMA B BOJIE, HO
pacTBopuMa B cOJISIHOM kucioTe. [Ipu 3ToM Beaensercs raz ¢ pe3kum 3amnaxoM ['1 u obpasyercs
OneqHOOKpalieHHbIi pacTBop 1. Ecnu k pacTBopy 1 mpHIIMTh pacTBOp 1IEI04YH, 00pa3yercs okpa-
IIEHHBIN 0cajioK, Oyperouuii Ha Bo3ayxe. [Ipu neficTBUM CONSIHOM KHCIOTHI Ha MOJIyYHBILIEECS
coefHeHue A o0pa3yeTcst TO e BELIeCTBO, YTO IPU MPOIyCKaHUU XJiopa yepe3 pactsop 1. [Tpu
KHUISTYCHUH X ¢ paCTBOPOM a30THOM KHMCIOTHI BO3MOXKHO BBIJIeJIeHUE OeciiBeTHBIX Ta30B 21 I3,
KOTOpBIE MPHU Pa3HBIX YCIOBUAX pearupyror ¢ kucnopoaoM (I'2 - 6sictpo, ['3 — TOIbKO B pUCYT-
CTBUM KaTaJu3aTopa Ipu HarpeBaHuu). B pesynbrare B3anmozeiicTBus pactBopoB ra3oB ['1 u '3
oOpazyertcs npoctoe BeuiectBo [l u Bona.. Eciu I'1 pearupyer co mienousto, o0pa3yercst pacTBop,
MpUJIIMBaHUE K KOTOpoMy pactBopa | maet ocamok X. Ha3oBuTe Bce BElIECTBA, HAMMUIIUTE YpaB-
HEHUS PEaKLU.

Pewenue:

[To omucaHKI0 MOXKHO MPEANONIOKHUTE, uTo A — 3T0 Fe(OH)s, Torna X — GuHapHOe coemu-
HeHue xene3a. [TockonbKy mpoaykTel B3aumoeiicteus pacteopa 1 ¢ Clo u A ¢ HCI unentnunsr,
3gaunt, Clz okucnser FeCl, no FeCls.

MOXHO MPENoNIoKHTh, 4To npu B3aumoeiicteuu X ¢ HCI o6pa3oBanock BomopoaHoe co-
e/IMHeHNe HeMeTaa, Ho Toraa I's — ra3oo0pa3Hblil OKCcua, TOCKONIBKY 1o peakiuu ['3 + I'1 oOpa-
3yeTcs MPOCTOE BEIIECTBO U Bojia. [loyuyaeM eauHCTBEHHOE pemieHue 3aaaun: ['3 —31o SOz (SeO:
— TBEpPJIOE BEIIECTBO, HE TOBOPS yxke 00 okcuuax temrypa); X — FeS; I'n — HoS; Iz —NO; A —
Fe(OH)s.

3agauu mMo00HOrO THIIA, a TaK)Ke KOMOMHMPOBAaHHBIE, TBOPUECKUE U 3aJ1a4l C HETIOJHBIM
yCIIOBUEM, PACCMOTPEHBI KaK B crioco0ax pelieHus 3a1ay, Tak U B IJ1aBax, MOCBSIIEHHBIX OT/IEb-
HBIM THIIaM 3a]1a4.

3aoaua 12.
Pactumdpyiite cxembl mpeBpaIieHuii:
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MEJICHHO
Oneym + K (kucnmora) — A (okcun); A+ HxO — K;
t
A — Jl1(ra3) + 12 (ra3) (co B3phIBOM);
K (kucnora) + K2CO3 — Ei1 (conb) + CO2 + H20;
t
E1— >+ Ea.
Otset: K — HCIO4, A — Cl207, 11 — Clo, 12 — O2, E1 — KCIOa.

3aoaua 13.

Kakoii MakcuMaJIbHBI ¥ MUHUMAJIBHBIA 00beM KUCIIoposa TpeOyercs A cKuranus 1
ra3o00pa3HOro BOJIOPOIHOIO coeAuHeHus ¢ popmyioit DHn?

Pewenue:

Jlis cocTaBiieHus 3JIEKTPOHHOIO OajlaHca MPUIUIIEM YCIOBHO BOJIOPOJY CTEIIEHb OKUCIIE-
Hus +1:

9" — D+ ke 4

20%+4e >20% k

Haubonpmuii 06beM Kucmopoja notpedyercs B ciayyae Hanbosee riyOOKOro OKUCICHHS
AIIEMEHTA; B 33JaHHBIX YCJIOBUAX MAaKCUMAJIbLHO CTETICHb OKHACIICHUS AJIEMEHTA MOTJIa N3MEHUTHCS
Ha 8 enuHuL. Torga MakcUMabHbIM 00bEM KHCIOPOJa COCTaBUI 2 J1 (YCIOBHO YIOBJIETBOPSIOT
CHs4, PH3: CH4 +2 02 — ...).

MuHuManbHbIM 00beM KUCIIOpoia TPeOYETCs B TOM CiIydae, KOr/la CTelIeHb OKMCIICHUS dJie-
MEHTa U3MEHSETCS JIMIIb Ha eUHMILY. Toraa B BOJIOPOIHOM COSIUHEHUH 3JIEMEHT HaXOIUTCS B
CTEIEHH OKHCIICHUSI —| ¥ OKHCIISeTCsl O mpocToro Beriecta. B atom ciyudae V(02) = 0,25 m.
YcnoButo yaoBiIeTBOpsieT Cxuranue B kuciopoze Hl: 4HI+02=21I+2H0.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 Oneno4HbIe cpeacTBa, MOKA3ATEJIH M KPUTEPUH OLICHUBAHUSA KOMIIETCHIM I

HNupekce
KOMITETEH- Onenounoe IToxka3zaTenn Kpurepun oueHuBanust )

- CPeACTBO OLICHMBaHUS c()OpMHPOBAHHOCTH KOMIIeTEHIU I
OIIK-5, KontponbHast | Huskuii — Hey0- | IOMYCTHII YUCIIO OIIMOOK ¥ HEJIOUETOB MPEBOC-
OIIK-8, pabota BJIETBOPUTEIIBHO | XOJIsIIee HOPMY, ITPH KOTOPOM MOXKET ObITh BbI-
[1K-2 CTaBJIEHA OLIEHKA «3»

[ToporoBblif — | eciiu CTYy/I€HT NPaBUIIbHO BBITOJIHUI HE MEHEe
YIOBJIETBOPU- | TIOJOBUHBI paOOTHI WIIM JIOMYCTHII: HE OoJiee
TENBHO JBYX IpyObIX OIMOOK; WK He Oosiee 0 JHON

rpy0oit 1 oHON HerpyOoil omMOKH U OJTHOTO
HezloueTa; UK He OoJiee IByX-TpeX HerpyObIxX
OIIMOOK; WJIM OJTHOM HEerpy0Ooi OIMOKHN U Tpex
HE/I0YETOB; WM IIPU OTCYTCTBUH OIIUOOK, HO
[P HAJIMYUU YEThIPEX-TISITH HEJOYETOB.

bazoBelif — X0- | CTYAEHT BBIOJHHIII pabOTy MOIHOCTHIO, HO J10-
potio IIyCTUJI B HEH: He OoJsiee 0AHOM HerpyOoii
OLIMOKH U OJJTHOTO HEeJJ0UYeTa Win He 6ojiee ABYX
HEJI0YETOB
Bricokuii — o1- | paboTa BhINoIHEHA 6e3 OMMO0K, yKa3aHbl BCe
JIMYHO pacueTHble (POPMYIIbI, €TUHUIBI U3MepeHus, 0e3

OIIMOOK BBIITOJHEHBI MATEMATUUCCKUE PacUCThL
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PacuerHble Huskuii —Hey10- | AOIMYCTHII YHCIIO OMIMOOK U HEIOUETOB IPEBOC-
3a1a4u BJICTBOPUTENIHO | XOJIIee HOPMY, IIPH KOTOPOIH MOXKET OBbITh BbI-
CTaBJICHA OLICHKA «3»
IToporoBelii — | CTYyAE€HT NPAaBWIBHO BBIIIOJIHWII HE MEHEE I0JI0-
yIIOBJIETBOPH- | BUHBI pabOTHI WIIM IOMTYCTUII: HE OoJiee ABYX IPpy-
TEIBHO OBIX OIMOOK; WK HEe Oosiee OAHOM rpy0oi 1 O11-
HOU Herpy0o# OmMOKM U OJJHOTO HET0YeTa; HITH
He OoJiee ABYX-TpeX HerpyObIX OMMOOK; HIIA OJ1-
HOW HerpyOoi omHMOKM U TpeX HEAOYETOB; HIIU
MPU OTCYTCTBUH OUIMOOK, HO IIPU HAJTUYUU YEThI-
pEX-ISATH HEJIOUETOB.
ba3oBbIil — X0-  |CTYAEHT BBINOJHUI PabOTy MOJHOCTHIO, HO JI0-
po1io NycTWJI B HeW: He Oojee OmHON HerpyOoit
OIIMOKY U OJJHOTO HeJloueTa Wik He Oojee AByX
HEJ04YETOB
Bricokwuii — paboTa BBINTOJTHEHA O3 ONMIMOOK, YKa3aHbl BCE
OTJIMYHO pacueTHble pOpPMYJIbl, €AUHULIBI U3MEpPEHUs, Oe3
OIIMOOK BBIMIOJIHEHBI MATEMaTHUYECKHE PACUETHI
Tect Huzkuit — 10 60 |3a BepHO BBINOJHEHHOE 33JJaHUE TECTUPYEMBIi
0ayioB (HEyIOBIIe- |TOTYYaeT MaKCUMalbHOE KOJHUYECTBO OalljioB,
TBOPUTEIBHO)  |NPEAYCMOTPEHHOE Ui 3TOr0 3aJaHUs, 3a He-
IToporoseiii — 61- | BepHO BbINOJIHEHHOE — HOJb OayoB. [locie mpo-
75 6amioB (yoo- |XOXACHHS TECTa CyMMHUPYIOTCS PE3YJIbTaThl BbI-
BJICTBOPUTEIIHHO) |IIOJHEHUS BCEX 3aJaHUM.
BazoBblii — 76-84 |lloacunThiBacTCA NPOLEHT IPABUIBHO BBIMNOJI-
0aj10B (XOpoIo) |HEHHBIX 3aJaHUM TECTA, IIOCIIE YETO 3TOT IPO-
Bricokuii — 85-100 | IEHT IEpEBOAUTCS B OLICHKY, PYKOBOACTBYCh
0am10B (OTJIMYHO) | YKa3aHHBIMH KPUTEPUSIMH OLICHUBAHHUSL.
CobecenoBa- | Hwuskwuii —HeyJ0- |HE3HaHHE MPOTPAMMHOTO MaTepHana;
HUE BJICTBOPUTENILHO |IIPHU OTBETE BO3SHUKAIOT OLINOKHU;
3aTPYJHEHUS] TPU BBIIOJHEHUM MPAKTHUECKUX
pabor.
IToporoBelii — | ycBOEHHE OCHOBHOI'O MaTepHala;
YAOBJIETBOPU-  |IPU OTBETE JOMYCKAIOTCS HETOYHOCTH;
TENBHO IIPU OTBETE HEJJOCTATOYHO MPAaBUIIbHBIE POPMY-

JIMPOBKHU;

HapylUIEHUE MOCIEA0BATEIbHOCTH B U3JI0KEHUHU
MPOrPAMMHOI0 MaTepuania;

3aTPYXHEHUS B BBINIOJIHEHUU ITPAKTUYECKUX 3a-
IaHuH.

bazoBrlil — x0-
pouio

3HaHUE NPOrPAMMHOI0 MaTepUaa;

IPaMOTHOE M3JTI0KEHHE, 0€3 CYIIECTBEHHBIX He-
TOYHOCTEN B OTBETE Ha BOIPOC;

MPaBWILHOE TPUMEHEHUE TEOPETUUECKUX 3HA-
HUM;

BIIaJIcHUE HEOOXOIMMBIMUA HaBbIKAMH TIPH BBI-
MOJIHEHUH U IIPAKTUYECKHUX 3a/1a4.

Bricokuii — oT-
JINYHO

r1yOOKOE U MPOYHOE YCBOEHHE MTPOrPaMMHOTO
MaTepuana,

MTOJTHBIE, TIOCIIEIOBATEIHHBIC, TPAMOTHBIE U JIO-
TMYECKH U3JIaraéMble OTBETHI P BUIOU3MEHE-
HUU 33JIaHMUS;
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CBO6OI[HO CHPaBJIAIOMIUCCA C ITOCTABJICHHBIMU
3aga4aMM, 3HaHW MaT€pHralia,

MMpaBUJIbHO 000CHOBaHHEIC IMPUHATBIC PCIICHUA,
BJIAAACHUEC Pa3HOCTOPOHHNMHA HAaBbIKaMH U IIPHUEC-
MaMU BBITIOJITHCHUS NPAKTUICCKUX pa60T.

6.2 IIpomMe:kyTOUHAs aTTeCTALMSA CTYI€HTOB MO JUCHHUILINHE

[IpomexxyTouHas aTTecTanus sABISETCA IPOBEPKON BCEX 3HAHMM, HABBIKOB U YMEHHUM CTY-
JICHTOB, IPUOOPETEHHBIX B IIPOLECCe U3YUEeHUs TUCHUIUTMHBL. DOopMOil MpoMexyTOUHOH aTTecTa-
LAY 110 IUCLMIUINHE SIBJIAECTCS 3a4eT.

JUId OLeHUBaHUsA Pe3yJIbTaTOB OCBOEHUS JUCLUILUINHBI IPUMEHSAETCS CICAYIOIUE KPUTe-
pHUU OLICHUBAHUA.

Kpurtepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

OneHka «3a4TEHO0» BBICTABIISETCS CTYIEHTY, €CIIH:

1) BOIPOCKI PaCKPBITHI, U3JI0KEHBI JIOTHYHO, O3 CYIIECTBEHHBIX OLIHOOK;

2) MoKa3aHO yMEHHE HIUTIOCTPUPOBATh TCOPETHUYCCKUE MOJT0KEHHSI KOHKPETHBIMU MTPUME-
pamu;

3) MpOIEeMOHCTPHPOBAHO YCBOCHHE paHEee HM3YYEHHBIX BOINPOCOB, CHOPMHUPOBAHHOCTH
KOMIIETEHIIUH, YCTONYUBOCTD UCIIOIb3YEMBIX YMEHUIN U HABBIKOB.

JlonmycKkaroTcsi He3HAUUTeIbHbIE OIIMOKH.

Onenka «He 324TEHO0» BBICTABIISETCS, €CIH:

1) He pacKpBITO OCHOBHOE COJIep)KaHKe yueOHOTro MaTepuaa;

2) oOHapy)XEHO HE3HAHWE WIM HEMOHMMaHWE OOJbLICH WM Haubolee BaKHOW YacTh
y4eOHOro Marepuarna;

3) nomyliieHsl OMIMOKKM B ONPEICTICHUU MOHSATHH, KOTOPbIE HE HCIPABICHBI TOCIE He-
CKOJIBKMX HaBOJSILIUX BOIIPOCOB;

4) He c(hOpMUPOBAHBI KOMIICTCHIIUH, YMCHUSI U HABBIKH.

6.3 TunoBble KOHTPOJIbHBIC 3aIaHUA WJIX UHBIC MaTEpUAJIbI, H606X0)1]/IMI)Ie AJI OHCHKH
pe3yJbTaTOB OCBOCHUSA NTUCHUIIJIUMHBI

KOMILIEKT 3AJJAHUM JIJISI KOHTPOJIBHOM PABOTHI
Bapmnanrl

1. Jansr 0,5 m® raza npu 37°C 1 405,2 kI1a. ITpu kakom naBneHny 06beM raza mpu 0°Ccera-
HeT paBHBIM 1 M3?

2. CMech W3 XJIOPHIOB KAJBIUS M MarHus COCTaBJICHA TaKUM 00pa3oMm, 4To Ha 1 MoJib
XJIOpUAAa MarHus npuxoautcst 1 Monb xnopuaa kanplus. KakoBa maccoBast 10151 XJI0pHJia Kajlb-
IUs U XJIOpHU/1a MarHusi B cMecu?

3. OmpenenuTe KOJUYECTBO BEIIECTBA aTOMAPHOTO OOpa, CoaepIKaIierocs B rerpadbopare
Hatpus NazB4O7 maccoit 40,4 r.

4. Obpazer coenunenus Gpocdopa u 6poma maccoit 81,3 T cogepxkut Gocdop maccoit 9,3
r. OnpenenuTe NpoCTeNIIyo GopMyTy 3TOrO COeTUHEHHUS.

Bapuant 2

1. Kakoii 00bem okcuna yraepona (1V) Bbiienurces npu B3auMOACHCTBUM U30BITKA pac-
TBOpPA a30THOM KHUCIIOTHI C pacTBOPOM Maccoil 16 r, coaepxkamum 7% kapOoHata HaTpus?

2. Ilpu MOJTHOM TEPMUYECKOM pa3jOXKEeHUU colu A monyumiu 21,6 T metamia u 6,72 1
CMECH JIBYX I'a30B, OJJUH U3 KOTOPbIX UMeeT Oypblil 1iBeT. [Ipu pactBopenuu 21,6 r nony4usiie-
rocsi MeTajljla B a30THOW KHUCIIOTE€ 00pa30BaJiCsi HUTPAT OJHOBAJIEHTHOIO MeTaiia u 4,48 11 rasa
Oyporo uera. Onpenenure GopMyIly U KOJTUIECTBO UCXOIHOM COMH.

3. HaBemectBa A, b, B B cocTaB KOTOPBIX BXOJUT OJIUH U TOT e KaTHOH, TI0JIelCTBOBAIIN
M30BITKOM pacTBopa cepHoil KucioTsl. [Ipu 3ToM o0pa3oBaiiich GeClIBETHBIE PACTBOPHL, a B CIIY-
yae BeuiectB A u b, KpoMe TOro, BBIIEIUINCH COOTBETCTBEHHO OeciBeTHble rasbl I u J]. Berme-
cTBO B B3auMonielicTByeT ¢ pacTBOPUMBIMU COJISIMU Oapusi, 00pa3ys IpHU 3TOM HEPACTBOPUMBIN B
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KHCJIoTax ocanok. ['a3er I' u | MOryT pearupoBath Mexmay co0oi ¢ oOpa3oBaHHEM TBEPIOTO Be-
mecTBa E, mpu ropernn kotoporo B kuciaopozae odpazyercs rasz I'. [Ipu B3aumoneiictBuu ra3os I'
u J c rtugpokcu1IoM HaTpusi 00paszyroTcsi COOTBETCTBEHHO BeliecTBa A u b. Onpenenure BeliecTsa
A, b, B, T', I u E. Hanummre ypaBHEHHs] COOTBETCTBYIOIIUX PEAKIUH.

4. Tlpu cxxuranuu 251,2 r cMecu upuTa U cyJibduaa nuHKa oopazoBasiocsk 71,68 1 (H.y.)
auokcuaa cepbl. OnpeaennTe CoCTaB CMECH.

Bapuanr 3

3anayga 1. I[Ipu coxokernn odpasiia uCCleayeMoro OpraHndecKoro BemiecTra maccoi 0,56
r noyuyeno 1,32 r yraekucioro raza u 0,36 r Boapl. I3BecTHO, 4TO JIaHHOE BEIIECTBO 00OECIBe-
YrBacT OPOMHYIO BOJTY, a IIPH HArPEBAaHUH C TUAPOKCUIOM MEIU U H30BITKOM THIPOKCH/Ia HATPHUS
BBI3bIBACT BBIMAJCHHUE OCa/IKa. Y CTAHOBJIEHO, YTO 1 MOJIb 3TOTrO BEUIECTBA MOXKET MPUCOCTUHUTH
He Oonee 1 Mo Opoma. [IpuBenute Gpopmyiry BemecTBa, HAMUIIUTE TIEPEUUCIICHHBIC PEAKIHH.

3agaya 2. 0,3 r cMecu OKCHJIOB IIMHKA U Maruus pactBopuwin B 17 mu 1H pactBopa couis-
HOW KUCIOTHL. M30BITOK CONSHOW KuCIOTH HeTpamm3oanu 8§ mu 0,5H pactBopa rumpokcuia
HaTpus. BeruncnuTe NpoLeHTHBIM COCTaB CMECH OKCH/IOB.

3amauda 3. B kakoit Mmacce Boasl HeoOxoaumo pactBopuTh 400 T 20%-ro oneyma, 4ToObI
nonyuuth 90% pactBop cepHoi kucnoThl? [lonmydeHHBIN pe3yibTaT MOATBEPAUTH, UCTIOIB3YS
kBazpar [Iupcona (IlpaBuino kpecra).

3amaua 4. CKOJBKO TpaMMOB BOJIbI M TeNTaryapaTa cyibhara HuHKa HEOOXOJUMO B3ATh
JUIsl IPUTOTOBIEHUs HackimeHHoro mpu 55 °C pacTBopa, mpu oxmaxkaennn xoroporo 10 0 °C
MO>KHO TMOJYYHUTh | MOJb MEePeKPUCTAUIN30BAHHOTO KpHcTauioruapara? PacTBOpuMOCTh Cylib-
dara muaKa ipu 55 °C cocrapmser 80 T, a mpu 0 °C - 41,6 1.

IMPUMEPBI PACUETHBIX 3AJIAY
| Cnioco0bl perieHust 3a1a4 M0 XUMHHU
Ornpenenure Maccy OKCHIa ATFOMUHUS KoJinuecTBOM BemectBa 0,25 monb.  OtBet: 25,5 1.
Kakoe koJmuecTBO BEIIeCTBa COAEPIKUTCS B KapOoHaTe Kaaus maccou 552 r? OTBeT: 4 MOJIb.
Uemy paBHO KOJIMUYECTBO KapOoHaTa Kaiublus, Macca kotoporo 1 r?  Ortser: 0,01 Mounb.
Brruncnute maccy gpochopHOi KUCIOTHI KOJHMYECTBOM BemiecTBa 5 Monb.  Otet: 490 r.
CkonbKo aToMoB docdopa conepxntes B Terpadocdope P4 Maccoit 155 r? Orser: 3 -10%4,
B kakux o6beMax a30Ta U BOJbI IPH H.y. coaepskntes 3,01-10% momnexyn?
OTBeT o0wem azora 11215 06beM Boabl 90 mit.
7. T'nme comepxutcst OOJBIIIE aTOMOB BOJOPOA: B ABYX JINTPAX METaHA WU B JBYX JIUTPAxX BO-
nopona? OTBeT: B 2 J1 ME€TaHa aTOMOB BOJIOpoJia B 2 pa3a OoJiblIe.
8. B kakom o0BeMe XJIOpa CTOJIBKO K€ MOJIEKYJI, CKOJIBKO HX COJEPKHUTCS B 49 T cepHOi Kuc-
motel? Otser: 11,2 1.
9. Paccuuraiite maccy 2,24 1 (H.y.) Iuokcuaa yriepoaa. OnpeaenuTe KOJIMIeCTBO BEMECTBA U
yucio Mosekyi. Otser: 4,4 1; 0,1 monb; 6,02-10% MOJIEKYIL.
10. Ompenenute abCONOTHYIO Maccy atoma renust.  OtseT: 6,64 -10% r
1 T'a30BbIe 3aKOHBI
B3anMo3aBucuMBbIe NapaMeTPbI COCTOSIHUS Ta30B
1. [Hansr 8 xra3a nmpu —23 °C. IIpu kakoii TeMiieparype o0beM ra3a ctaHeT paBHbIM 10 J1, ecim
naBieHue octaHeTcd HemsMeHHbIM? OtBeT: 39,5 °C.
2. Jlauer 40 M raza npu 7°Cu 96 xI1a. [Ipu kakom jJaBieHUN 00beM rasza JocTuraet 60 mir, eciau
Temrneparypa Bo3pocna 10 17°C?  Otsert: 66, 3 kIla.
3. B 3akpeiToM OayutoHe HaXOUTCs ra3 npu Temmeparype —3° Cro1 HeKOTOpbIM J1aBiieHueM. 1o
KaKol TeMIepaTyphl TOJKEH ObITh HAarpeT ra3, YTOOBI JaBJICHHE BHYTpU OallJIOHAa BO3POCIO Ha
20%? Otger: 51 °C.
4. BplUKCINTE Maccy U3MEPEHHBIX MPHU CTAHIAPTHHIX YCIOBUSX | 1 Bogoposaa, 1 m okcuaa yr-
aepoga (1), 1 1 pocrena COCl.. Otser: 0,0824 1; 1,15 1; 4,04 1.
5. Bseruucnure Maccy H3MEpEHHBIX TIPU HOPMAIBHBIX ycloBHsX 1 1 Bogopoaa, 1 1 okcuaa yrie-
poxa (I), 1 1 dpocrena COClo. Otser: 0,09 1; 1,25 1; 4,42 1.

IS
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6. Brruucnure Maccy Bo3ayxa B komHaTe pazmepamu 6x8x4 mpu 20°Cu nanenuun 101,3 kI]a.

OtBert: 232 Kr.

7. Beruucnure maccy: a) 1 1 Bogopoaa npu 10°Cu 96 klla; 6) 8 1 kucnopona npu —13 °C u 104

kl]a. Otget: a) 0,082 1;6) 12,3 1.

8. Macca 1 nra3a (a.y.) coctaBnser 1,25 1.

gmqucnme: a) MOJISIpHYIO Maccy ras3a; 0) maccy Mosiekynsl raza.  Otsert: 28 r/monb; 4,65 « 107
r.

9. Beipasute B rpammax: a) Maccy 1 * 10%? aTOMHBIX eJIHHHMII MAacChl; 6) Maccy JeKTPOHa, CO-

crasisitomtyto 0,00055 aToMHOM €MHMIIBI MAaCChl; B) BO CKOJIBKO Pa3 OL- YaCTHULIA TSDKEJIEE DJIEK-

TpoHa (Macca o- yactuilbl coctasiset 4,002 atomHoi enuauibl Macceol)? Oteet: 0,0166 1; 6) 9,1

- 1028 1; B) 7280 pas.

10. ComocTtaBbTe uncio MoseKyJ, comepxkaimeecs B Ir HaSO4, ¢ umrciom Momekys, coaeprxa-

mmmmMest B 1 T HNO3z. B kakom citydae ¥ Bo CKOJIBKO pa3 YHCIIO MOJIEKYJT O0sbie?

Otser: B 1 1 HNO3 B 1,56 paza Gonbiie.

111 OcHOBHBIE THIIBI PACYETHBIX 33724

Bwv1600 ucmunnou gpopmynst 6ewgecmea
1. O6paser; xpoMuctoro xesesuska coaepkut Fe(CrO2)z2 - 94%; Mg(CrO2)2 - 6%. Onpenenute
Maccy Xpoma, COAEpPKaIerocs B XpOMHUCTOM xkese3Hsake maccoit 500 kr. Otsert: 232,65 xr.
Onpenenure MacCOBYIO JIOJIFO KPUCTALTU3AMOHHON BOJBI B Kpuctaumdeckoit come (NaxCOs -
10 H20) maccoit 100 r. Otsert: 63%.
2. W3 o0pa3ma ropHO# moposl Maccol 25 T, coaeprkanieid MuHepan apreHTuT (Ag2S) BeIIEICHO

cepebpo maccoit 5,4 r. OnpenenanuTe MacCoBYIO JOJIIO0 apreHTUTa B oOpasiie. OrtBerT:
24,8%.

3. Okcup anemeHTa umeeT coctaB 03, MaccoBas J0J1s1 KUCIopoa B 3ToM okcue — 60%. Kakoii
9JIEMEHT 00pa3yeT OKCHa? OtgBer: cepa.

4. Oxcup kanus maccoit 18,8 r pactBopumnu B 50 T Boabl. OnpeneanTe MacCoOBYIO OO THIPOK-
cuja Kanus B moryuyeHHoM pactBope. OtBeT: ®% (KOH) = 16,3%.

5. MaccoBas gons xiopa B xnopuae docdopa cocrasusier 77,5%. Onpenenure npocTeHiryro
bopMyITy XJI0pHuaa. Ortger: PCls.

6. Coenunenue conepxut Boaopon (6,33%), yraepon (15,9%), kucnopon (60,76%) u emie oguH
AIIEMEHT, YHCII0 aTOMOB KOTOPOTO B MOJIEKYJIe paBHO YMCITy aTOMOB yrieposa. Onpenenure 3To
coeaunenue. K kakomy knaccy oHo otHocutcsi? Otser: NHsHCO:s.

7. OmnpenenuTte MOJEKYJIIpHYIO (QOpMyJy YIII€BOJOpOAa ¢ MaccoBoM aonen yriaepoaa 85,7%;
OTHOCHTEJIbHAS MJIOTHOCTH MO BO3AYXY 3TOr0 COeIMHEHMs paBHa 1,45. Ortger: C3He.
8. [Ilpm cropanum opraHudeckoro BemiectBa Maccoi 4,8 r oOpazoBanoch 3,36 11 yIIIEKHCIOTro
raza (H.y.) u 5,4 r Bojibl. [I1OTHOCTH TApOB 3TOTO COEAMHEHUs 10 BOAOPoay paBHa 16. Omnpene-
JIUTE MOJIEKYJIIPHYIO (DOPMYJITy 3TOTO BEIIECTBA. Otget: CHa.

9. KpyroBopotT a3ota B Npupoje BKJIIOYAET OMOJIOIMYECKYIO (DUKCAILIMIO ATOTO JIEMEHTa Mpu
MIOMOIIY KITyOSHBKOBBIX OaKTEPHIA M TIPOLIECCHI €T'0 OKUCIICHUS IPH MIIEKTPUIECKHX paspsaaax. Bo
BpeMs IPO3bI B BO3/lyXe 00pa3yeTcsi HEKOTOpOe KOJIMYECTBO OKCH/IA a30Ta HEU3BECTHOI'O COCTABA.
YcTaHOBIEHO, uTo abCOMIOTHAS Macca OJHOM MONeKy sl cocTapiseT 4,99 - 102 r. Onpenenute
(bopMyITy 3TOTO COSTMHEHUSI. Otget: NO.

10. Ilpu pasznoxeHnu 49 r HEM3BECTHOIO BEIIECTBA BHIAETMIOCH 13,44 11 KHCIOpOAa U OCTANIOChH
TBEPJI0€ BEIIECTBO, cojaepxaiiee 52,35% kamus u 47,65% xnopa. Onpenenure GopMyiry HEU3-
BECTHOT'O BEI[ECTBA. Ortget: KCIO3.

11. IIpu npoxanuBanuu 10,4 r cynbduTa HEU3BECTHOIO METAJLIa TIOJYyUEH €ro OKCHJ TaKOH ke
Macchl, Kak MpH pasiokeHuu 5,8 T ero rujgpokcuaa. Onpenenure, CyabPUT KaKoro MeTasia Obut
MIOJIBEPTHYT Pa3JI0KECHHUIO. Otset: MgSOs.

12. Onpenenure popMyny npenenbHON OJHOOCHOBHON KapOOHOBOW KHUCIOTHI, €CJIM M3BECTHO,
YTO Ha HEUTpamu3amuro mpoOkl ee maccoit 11 r3arpatuim pactBop o0beMom 15,75 Mt ¢ MmaccoBoit
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noJiel ruapokcuaa HaTpus 25% u mioTHOCTRIO 1,27 1/Mit. CKOJIBKO M30MEPHBIX KHUCIOT COOTBET-
CTBYET JaHHOU (opMyIie. OtBeT: OyTaHOBas.

13. Munepan 6uprosza comepkut (B %): 2,3 H, 14,2 P, 24,8 Al, 58,7 O u npumecu Meu, onpeze-
JSIoNIMe oOKpacky. BeiBemuTe npocTeiiinyio Gpopmyny BemecTBa. 3anumute GopMyIry MUHEpala
B BUJIe (POPMYJT BO3MOXKHBIX €0 COCTABIISIOIINX KOMIIOHEHTOB (COJIb, TUAPOKCHI, BOJIA). Or-
BeT: AIPO4-Al(OH)3- H20.

14, Munepan usympyn coaepxut (B %) 5 Be, 10 Al, 31 Si, 54 O u npumMecu Xpoma, Orpeaeisiio-
K 3eJICHYI0 OKpacKy. BriBequTe mpocreiinyto popmyy MuHepana. 3anumute GopMyTy MHHE-
paiia B Buae (opMyJ1 OKCHIOB. Otser: 3 BeO- Al>Oz- 6 SiO>.

15. HewusBecTHbIil MeTamut Maccoit 13 © o6paboTanu U30BITKOM OYEHb pa30aBIEHHOTO pacTBOpa
a30THOM KUCIOTHL. K Moy4eHHOMY pacTBOPY MPUOABIIIA N30BITOK MIEIOYH U MPOKUNSATIIN. [Ipn
3TOM BbIIEIUIOCH 1,12 11 ra3a (H.y.). YCTaHOBUTE, KaKOW MeTaJlI ObLI paCTBOPEH B a30THOM KHC-
nore. Hamumure ypaBHEHUS ONUCAaHHBIX peakiui. OTBET MOATBEPAUTE pacueTaMH.
OTBeT: LIUHK.

16. KoHeuyHBIM MPOIYKTOM OKHCJICHHS OECIIBETHOTO Traza A — HecoseoOpas3yromero oKCua sB-
nsietcst coenunenre b. Eciii B KOHIEHTpUPOBAHHBIN pacTBOP 3TOrO COETUHEHUS] TIOMECTUTh CBH-
HEIl, TO B KQ4e€CTBE OJIHOTO U3 MPOIYKTOB pEaKIu 00pazyercs BeuecTBo B, pacTBopeHnem Ko-
TOPOTO MOXHO MONy4YuTh BemecTBO A u b. Uto coboii mpencraistoT Bemectsa A, b u B? Hanu-
LIMTE YPABHEHMS COOTBETCTBYIOIIMX PEAKIIAM. OtBeT: A — MOHOOKCH] a30Ta; b —
a30THas KUCIoTa; B — muokcun azora.

17. Tlpu nefictBuu Ha 6,32 T TBEpIOro OKPAIIEHHOTO BElleCTBa A KOHIIEHTPUPOBAHHON MUHE-
paJIbHOM KUCIIOTOM BhAENUIICS ra3 b, KoTopsiil MesieHHO nporyckanu yepes 95,1 T BogHo cyc-
MeH3UM KapOoHaTa Kajblus. BemecTBa B3aMMOI€CTBOBAIM B SKBUMOJISIPHBIX COOTHOIIICHUSIX.
BbuncnuTh MpPOIEHTHYIO KOHIEHTpAIMI0 00pa3oBaBIIMXCS B pacTBope BemiecTB. JlomosHu-
TEJTBLHO M3BECTHO, YTO PACTBOPUMOCTH BEIIECTBA A B BOJIEC NPH KOMHATHOM TeMIiepaType HeBe-
JIMKa ¥ MU NpoIycKaHuu raza b yepes 6pomMHyIo BoAy okpacka mocieaHei ncyesaet. Hamummre
ypaBHeHUs cooTBeTcTByrommX peakuuii. OtBer: A — KMnO4; b — CI2; ® (HCIO) = 5,25%; ®
(CaCl2) =1,11%.

18. Hekoropoe TBepaoe HEPaCTBOPUMOE B BOJIC BEIIECTBO A JKEITOrO I[BETa PaCTBOPSETCS B
A30THOM KUCIIOTE ¢ 00pa3oBaHueM OecliBeTHOTo pacTBopa. [Ipu qo6aBiIeHNH MIET0YH MOSBISETCS
HOBOE BEIL[ECTBO, KOTOpOE pasiaraercst ¢ oOpazoBaHHMEM HcXoaHOro BemiectBa A. HarpeBanue
MOCIEAHET0 MPUBOAUT K TOMY, YTO Ha CTEHKaX MPOOHMPKH MOSBISIOTCS CEpeOpUCThIE Karliu.
Onpenenure  BemecTtBO A. Hanummwure  ypaBHEHHS ~ COOTBETCTBYIOLIUX  pEaKLMM.

Otser: A — Na20.

Cxema pacuema no XumMu4eckomy ypagHeHUIO ¢ UCNOIb308AHUEM MACC U 00bEMO8
1. Kakoit 06bem okcupa yraepoaa (1V) (H.y.) MOTJIIOTUTCS pacTBOPOM, COJEPKAIIAM THIPOKCHUT

KaJIbIIust Maccoit 3,7 r? Otser: 1,12 1 CO2.
2. PaccunTaiite 06beM KHCIOpPO/Ia, HEOOXOMMMBIH st cxuranns 160 m° okcuna yroepoaa (11),
cogepxamiero 15% (mo o6beMy) HEroprOYMX MpUMecei. Ortger: 68 M30,.

3. Ilpu B3auMONEHCTBHM HUTpATa HATPUS C KOHIICHTPUPOBAHHOW CEPHOW KHCIOTOW MOIYYHIIN
22,7 T a30THOM KHUCIIOTHI, 4TO cocTaBuio 90% ot TeopeTndyeckn Bo3MOXHOr0. CKOJIbKO HUTpaTa
HaTpus BCTynwiio B peakuuto?  Otset: 34 1.

4. Ompenenute MacCy TEXHUYECKOTO aTFOMUHUS (MaccoBasi Ao amomunaus 98,4%), KOTOpbIit
noTpeOyeTcs I aTFOMOTEPMHUYECKOTO TOJTYYCHHS BaHAIUs Maccoil 15,3 T U3 okcuaa BaHAIUS
(V). Ortset: 13,7 r TEXHUYECKOTO AJTFOMUHUSL.

5. Iyt o6xkura 1000 kr »xkeae3Horo Korueaana, coaepxamniero 4% MUHEpaTbHBIX TPUMECEH, 13-
pacxomoano 5000 M® Bo3myxa. OmpenennTe TPOLEHTHBI COCTaB 0Opa3OBaBIIeiics Ta3oBOif
CMECH. Otser: 82,2% N2; 10,4% O2; 7,4% SO..

6. B3opana cmecs, coctosiias u3 18 1 Bogopozaa u 12 1 kucnopoga. Onpenenure oobeM cMmecu
MOCJIE€ B3phIBA MPHU YCIOBHUH, YTO U3MEPEHUS TPOBOAMIUCH IpH Temmneparype 12 °C.

Otsert: 18 11 BoasiHOTO TIapa U 3 J1 KUCIOpOo/a.
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7. Ilpu oGxure obpasia MuHepaiga Maccoi 26,8 T, IPEeACTABIISIONIETO CO00i cMech CyJIb(UIOB
xkene3a (1) u menu (11), Bergenunocs 6,72 1 oxcuna cepol (IV). Paccuuraiite maccoBble nonu

Cyab(HUIOB jKeIe3a U MEIU B COCTaBE MUHEpAIa. Otser: o (FeS) = 82,1%; (CuS) = 17,9%.
8. K pactBopy, conepxkamiemy 10 r a30THON KUCIOTH, no0aBuiu 10 r ruapokcuaa Hatpus. Kakoit
1BeT OyJIeT UMETh JIAKMYCOBasi OyMakKa, IOrpy »KeHHasl B IOJTy4YEHHbIH pacTBOp? Ot-
BET: CUHUU.

9. Kakoe KoiM4ecTBO TEIUIOTHI BBIICTUTCS MPU CTOPaHUU B Kuciaopose 12 r Bogopoaa?
Otger: 1714,8 xJIx.

10.  CocraBbTe TEPMOXMMHUYECKOE YPAaBHEHHUE MPOIIECCa, €CIIM U3BECTHO, YTO TIPU CTOPAHUH 2
r anmoMuHud Boiaensercs 62 kJx termorel. OtBeT: 3348 kJIxk.
11.  PaccuuTaiite Maccy xesne3a, KOTOpOe OKHCIWIOCH TIPU PYKABICHUH CTAIBHOU TPYyObI, €CITH

¢ TpyOBI yOpanu p)kaBuMHy, Macca KOTopoi B nepeBojie Ha okcun xkene3a (111) para 480 r. Ot-
BeT: 336 T.

Pacuemul no mepmoxumMudecCKum ypaeHenuim

1. CKOJIbKO 3HEPTHH BBLICTUTCS Mpu npeBparieHnn 50 r 0e3BOAHOIO Cyib(ara Meau B ITEH-
taruapar?

2. BbIyrciuTh TEIIIOBOM 3P (PEeKT peakiui BOCCTAHOBJICHHS aIIOMHUHHEM JKejie3a U3 OJHOIO
mostst okcua xenesa (11).

3. Boruncnuth TemnoBoi 3¢ GeKT cienyronei peakuuu:

C2Hagy + H2O(r) + AH? = C2HsOHy ).

4, BoerurcauTh TermioBbie 3GEKTH CISAYIOMUX PEaKIni:

a) CaCOs3@s) = CaOqs,) + CO2r);

0) Cr203(m) + 2 Alizs) =2 Cr (15)) +Al203(1s.).

S. BrruucianTh TEIIOTBOPHYIO CIIOCOOHOCTH YIUIA (B KHJIODKOYJISIX Ha KHJIOTPAMM), €CIIU
MaccoBast 101 yraepoaa paBHa 0,8, a B OTXOASIINX ra3ax MOJSIPHbBIE T0JIM PaBHBL: OKCHJA YTIie-
pona (IV) — 0,15, a okcuna yriaepoaa (1) — 0,01.

Onpeoenenue cocmasa cmecell seujecms u cniagos
1. 146 r cmecu kapOoHaTa u rufpokapOoHaTa HATPHUS HArPEJH A0 TEX MOp, TOKa HE MPEKPATUIIOCh
yMeHbIlIeHrne Macchl. Macca ocTaTka rnocie HarpeBanus coctasuia 137 r. KakoBa maccoBast 1osnist
kapOoHara Hatpus B ucxoanoi cmecu? Otset: ® (Na2CO3z) =0,833.
2. Ilpu mpokanuBaHuu 44 © cMecH OKCHJIa U KapOoHaTa KalbliMsi Macca yMeHbluiaach Ha 20%.
Beruncnure MaccoBbIe JIOJHU BelIecTB B McxoaHoH cmecu. OtBeT: % (CaCOs) = 89,29%; 0%
(Ca0) = 10,71%.
3. CMmech nuHKa 1 OE3BOTHOTO HATPATA IIMHKA TPOKAIIMIIA Ha BO3AYyX€E, Macca IMPH TOM HE U3Me-
HwiIack. OnpeaenuTe MaccoBble A0 (B %) KOMIIOHEHTOB B CMECH.
OtBet: ®% (Zn) =69,5%; ®% (Zn(NO3)2) = 30,5%.
4. Ilpu pacTBOpeHUU B COISTHOM KHcnoTe 2,79 I cMecH MOPOIIKOB LIMHKA U jKeJie3a BbIIEINIOCh
1,008 11 Bomopoza (H.y.). Onpenenuts coctaB B3siToi cmecu OtBeT: m (Zn) = 1,95 r; m (Fe) =
0,84 r.
5. Ilpu pacTBOpEHUH B BOJHOM pacTBOpE IIEJI0UH § T CIIjlaBa KPEMHMS € IIMHKOM BBIIEITHIIOCH
6,272 n Bogopoaa (H.y.). OnpeaenuTh MPOIEHTHBIH cocTaB ciiaBa. OTet: % (Zn) = 65%; 0%
(Si) = 35%.

IV PacTBOpbI

1. Beruucnure MaccoByto 010 (B %) COIM B pacTBOpPE, MOTYYECHHOM NP cMemuBaHuU 80 T BOJIbI
u 20 r comnmu. Ortsert: 20%.
2. Bemapuau 150 T pacTBopa ¢ MaccoBoOM JIoield caxapa, paBHou 15%. Berauciure maccy caxapa,
OCTaBIIEroCs B YaIlIKe Mocie ucnapeHus Bogasl.  OteeT: 22,5 T.
3. B KakoM KoJH4YeCcTBE BOABI HY>KHO pacTBOPUTH 40 T COITH IS TOTyYSHHSI pACTBOPA C MAaCCOBOM
Joien conu, paBHoM 25%. OtBert: 120 1.
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4. HaBecky TeXHUYECKOHN MOBAPEHHOM COJIM, COACPIKAIIEH HepaCTBOPUMBIC MPUMECH Maccou 25
I pacTBOopwIX B 60 T BOABI M IOJIyUMIIM PACTBOP C MAccOBOi foJiel xinopuaa Hatpus 25%. Kakosa
MaccoBas 10JIsI HEpaCTBOPUMBIX ITpUMecel B 00pasiie cou? Otser: 80%.

5. Hns npuroroBnenus S00 M pacTBOpa ruJIpOKCUIA KaJIHsl, UCTIOJIb3YIOLIETOCs JIJIs 310 THEHUS
HIEJIOYHBIX aKKYyMYJISITOPOB, B3sin 141 r runpokcuaa kanus u 464 r Boasl. Onpeaenure Macco-
BYIO JIOJIIO ¥ TUNIOTHOCTH MOJYYEHHOT'O PAacTBOPA. Otget: 23%; 1,21 r/m.

6. Koaddumnuent pactsopumoctu xmopuaa ammonus rnpu 100°C cocrasmsier 77 1, a ipu 0 °C —
37 r B 100 r Boabl. CKOJIBKO COJIM BBIACTUTCS NpU oxJaxaeHuu 60 r HaceimenHoro mnpu 100°C
pactBopa xiopuaa ammonus 10 0 °C? Otser: 13,6 1.

7. ITpu 25°C pacTtBOpUMOCTH NOBapeHHOM conu paBHa 36 r B 100 r Boabl. Halinute mMaccoByto
JIOJIF0 paCTBOPEHHOT'O BELIECTBA B HACHIIIEHHOM pactBope. OtBeT: 26,47%.

8. Koaddunuent pactBopumoctu cynbdara meau (1) mpu 30°C pasen 25 r B 100  Bogsl. byner
7 pu 3Toi Temneparype 18%-Hblil pacTBOp COJIM HACHIIICHHBIM?

Otger: He OyzeT, TaK KaKk HACBIIICHHBIA PacTBOp UMeeT KOHIeHTpaIwio 20%.

9. KakoBa Macca HUTpaTa Kajusi, KOTOPBIH BRIKPUCTAILIU3YETCS 3 75 T HackimeHHoro mpu 60°C
pactBopa, eciu ero oxiaautb 10 0 °C? Kosdhduurents pacTBOpUMOCTH COMU MPU YKA3aHHBIX
Temneparypax coorBeTcTBeHHO paBHbl 110 T 1 13 r B 100 r BoAbI. Otser: 34,64 1.

10. IIpu ocropoxkxuom ymapuBanuu 120 v 16%-Horo pacTBopa Xjopuaa KajabIus ObLIO MOTy-
veHo 37,9 r kpucrawioruapara. Onpeaenute ero Gopmyiy. Otser: CaClz- 6H20.

11. 16 r megHOTO Kymopoca pacTBopuiid B Bojie. Omnpeaenure Maccy O€3BOHOTO CyJibdaTa
meau (I1), KoTopyro HyHO pacTBOPUTH B 54 MJI BOJbIL, IJIsl MPUTOTOBJICHUS PACTBOpPaA C TOM ke
MaccoBo fosei cyabdara meau (11). Otser: 10,24 1.

12.  TpeOyetcs mpurotoButh 1 kr 15%-HOro pactBopa ammuaka. CKOJIBKO HYHO B3SITh JUIS
ATOrO BOJABI M KOHLIEHTPUPOBAHHOTO 25%-HOT0 pacTBOpa amMmmuaka’?

Otgert: 600 r 25%-Horo pactBopa ammuaka u 400 r  BOABIL.

13. K 80 r pacTBopa ¢ HEM3BECTHON MaccoBoOl JoJieli BemiecTBa npudasmin 40 r Bobl. BeI-
YHCIUTE MAaCCOBYIO JIOJIIO COJIM B HICXOJIHOM PacTBOPE, €CIIH Moclie pa30aBIeHNs OHA cTajia paBHA
18%.

Otgert: 27%.

14. 450 r 10%-Horo pacTBOpa XJIOpHJa KaJbIusl MOABEPriM ynapuBaHuto. KakoBa Oyaer
Macca pacTBOpPa B TOM CIIy4ae, €CJIM MacCOBast IO XJIOPU/Ia KAJIbLIUS YBEITMUUTCS BIBOE?
Otsert: 225 1.

15. Cwmemanu pactBopsl IroKo3bl: 150 r 10%-noro u 250 r 8%-Horo. Onpenennure MacCoByro
JIOJTIO TJTFOKO3BI B MOJTy4eHHOM pacTBope. OTtBeT: 8,75%.

16. Omnpenenure Maccy coiu, KOTOpyro Hajo 106aBuTh Kk 80 r 10%-Horo pacTBopa, 4ToObI MO-
JTy4uTh 25%-HBII PacTBOpP ITOU COJIH. Otser: 16 T.

17. 120 r 10%-Ho0r0 pacTBOpa noBapeHHOM conu ynapuiau a0 80 r. KakoBa maccoBas nomns
COJIM B paCTBOPE MOCTE yIapuBaHus? Otsert: 15%.

18.  IlnmotHocTh 20%-HOTr0 BOJHOrO pactBopa xyopuaa 6apus npu 20°C pasHa 1,2 r/mi. Bei-
YUCIUTE MOJISIPHYIO KOHIIEHTpAIMio 3Toro pactBopa. Oteer: 1,15 M.

19. Brplumncnute MaccoBylo 1010 HUTpaTa HaTpus B 1M pactBope (p = 1,05 r/mi) 3Toro Bere-
CTBa.

OrTsert: 8,1%.

20.  CKOJBKO MOJIEKYII TJIFOKO3BI COJICPKHUTCS B pACTBOPE, MOTYUUBIIEMCS B Pe3yJIbTaTe CIIH-
BaHus 40 r 10%-noro pactBopa u 85 r 17%-Horo pacTBopa 3TOro BeuecTna’? Ortser: 6,17 -
10%.

21.  Jlo kakoro o0bema HykHO pa30aBuTh 0,5 1 24%-Horo pacTBopa xsopuaa Hatpus (p = 1,16
r/Mi1), 9T00bI osTyuuTh 4,6%-Hb1i pactBop (p = 1,03 r/Mmm)?  Otser: 2,938 1.

22.  CepHbIil aHTUAPU, TTONTyYEHHBIN U3 24 T muputa, pactBopriu B 0,5 1 18%-Hol cepHOI

kucioThl (p = 1,125 r/mi). Onpenenure NpoOLEHTHYIO KOHIIEHTPALMIO HOBOTO pacTBopa.  OTBeT:
23,6%.
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23. Ckomnpko cepHOro anruapuia notpedyercs g npespamienust 200 mu 90%-Hoil cepHoit
kucnothl (p = 1,8 r/m) B 10%-HbIit oeym? Otser: 57,8 .
24, Kakyro maccy meramnyeckoro Harpusi Hy>kHO 100aButh k 300 mu 15%-Horo pacrsopa

ruapokcuaa Hatpust (p = 1,2 v/mi1), 9TOOBI MOBBICUTH KOHIICHTPAIIMIO PACTBOPEHHOTO BEIIECTBA
o 25%?7? Otser: 23,98 1.

25.  Omnpenpenute maccy kpucramoruapara MgSO4-6H20, KOTOpbIi BRIKPHCTALIH3YETCS TPU
oxnaxaeHuu 821 r wHaceimenHoro npu 80 °C pactBopa cynbdarta maraus 10 20 °C. PactBopu-
MocTh 6e3BoaHoro cynbharta Mmaraus npu 80 °C paBna 64,2 r, a ipu 20 °C - 44,5 v B 100 r BOABI.
26. MaccoBas nons kapOonara Hatpus B ero HaceimeHHoM npu 8 °C u 70 °C  pacTtBope cocTas-
asiet cootBeTcTBEHHO 10 1 30%. Beruncaure maccy kpucramioruapara NazCOsz-10H20, koTopsiii
Bbinazet u3 200 r Haceimennoro npu 70 °C pactBopa npu ero oxuaxaeHuu ao 8 °C.

27. CKOJBKO rpaMMOB BOJBI M MIEHTAaruApara cyjiabdara Meau He0OX0IMMO B3SITh Il HPUTOTOB-
nenus HacwieHHoro npu 100 °C pactBopa, pu oxiaxaeHuu Koroporo 110 0° C MOKHO MOJTYyYHUTh
1,0 MoIb IepeKpUCTAIIIM30BaHHOTO KpucTauioruapara? PactBopumocts cyibdara meau npu 100
°C cocrasiset 73,6 T, a nipu 0 °C — 14,8r.

28. CxonpKO 'paMMOB BOJIbI U TeNTaruapara cyibdara Maruus HeoOOXOAMMO B3SITh JAJISI IPUTO-
TOBJIEHUs HachieHHOTo 1pu 90 °C pacTBopa, npu oxjaxaeHuu koroporo a0 10 °C MoxHO 1o-
ayuuth 0,5 MOJIb EpEKPUCTAIUIM30BAHHOTO KpucTaioruapara? PactBopumocTs cyibdara mMar-
Hus ipu 90 °C cocrasisier 55,7, a npu 10 °C — 30,05 1.

29. CKOJBKO TpaMMOB BOJIBI U T€NTaryapara cyibdara KodanpTa HEOOX0IUMO B3ATh IS IPUTO-
TOBJIEHUs HackleHHoro npu 60 °C pacTBopa, pu oxgaxaeHuu KoToporo 10 0 °C MOXHO noiy-
quth 0,8 MOJIb MEpPEeKPUCTAILTM30BAaHHOTO KpHCcTaioruapara? PactBopumocTs cynbdara Ko-
6anpta npu 60 °C cocrauser 56,0 r, a mpu 0 °C — 24,7 1.

30. CkonbKo rpaMMOB BOJIbI M FeNTarupara cyjibdara IUHKa HEOOXOAUMO B3SITh JIJIsl IPUTOTOB-
JeHus HacklmeHHoro mpu 55 °C pacTBopa, npu oxyaxaeHuu Kotoporo 10 0 °C MOXKHO MOTy4UTh
1,0 MOJIb IepeKpPHUCTAILTM30BAaHHOTO KpUCTaILIoruapaTa? PactBopuMocTs cyib(haTa IIMHKA TP 55
°C coctasinseT 80,0 T, a npu 0 °C — 41,6 1.

31. CxosbKO HY’KHO B35Th BOJIbl U KpucTayuioruapara cocraa AB-5H20 (Mr = 200) st nostyue-
Hud HacbinieHHOro npu 80 °C pactBopa, npu oxiaxaeHuu kotoporo o 40° C seimmanaer 0,5 Mo-
neit kpucramnoruapara coctaBa AB-3H20? PactBopumocts 6e3BoaH0i# conu AB: 80 r ipu 80 °C
1 40 r ipu 40 °C.

32. CKoJIbKO HY’KHO B35Th BOJIbI U KpucTayuioruapara cocraba CD-7H20 (Mr = 250) nuis mosyde-
Hus HaceinieHHoro nmpu 70 °C pactBopa, npu oxnaxaeHuu koroporo a0 30 °C semagaet 0,5 mo-
neit kpucramtoruapara coctaa CD-6H20 PactBopumocts 6e3BoaH0it conu CD: 70 r pu 70 °C
n 20 r mpu 30 °C.

33. CkosbKO HY’KHO B35Th BOJIbl U KpucTayuioruapara cocraBa EF-8H20 (Mr = 300) nyis mosyde-
Hus HaceinieHHoro nmpu 90° C pactBopa, npu oxnaxkaeHuu koroporo a0 40° C semagaer 0,5 mMo-
neit kpuctamoruapata coctaBa EF-4H20? PactBopumocts 6e3BoH0i comu EF: 60 r nmpu 90° C
n 20 r mpu 40° C.

34. CxonbKO HYKHO B3SITh BOJIBI M KpucTayuioruapara coctaBa KL-10H20 (Mr = 400) ansa nomy-
yeHus1 HaceleHHoro mpu 90 °C pactBopa, npu oxyaxzaeHue koroporo 1o 40 °C semapaer 0,5
MoJielt kpucramoruapara cocrapa KL-6H20? PactBopumocts 6e3BoHoM conu KL: 90 r mpu 90
°C un 60 r mpu 40 °C.

35. Hurpar xo6ansta (1) o6pasyer tpu kpucramioruapara: Co(NO3)2-9H20, Co(NO3z)2-6H20,
Co(NO3)2:3H20. 127,2 r cmecu Co(NO3)2-:9H20 u Co(NO3)2-6H20, conepxareit 0,4 moib 6e3-
BogHOW comnu, Harpenu 10 100 °C. [Ipu 3ToM KpUCTaIUTOTHAPATHI PACIIaBUINCh U 00pa3oBain
roMoreHHsIi pactBop. Ilocne ncnapenus us pacrsopa 27,0 T BOJbI, CUCTEMY OXJaJHUIU 1O KOM-
HaTHOW Temnepatypsl. [Ipu a3TomM o6pa3oBanack paBHOBECHAs: cMech KpucTaoruaparon. Omnpe-
JIEJINTE KaYECTBEHHBIN M KOJMYECTBEHHBII COCTaB CUCTEMBI I10CIIE OXJIaKICHUS.

36. Hutpat marams obpasyer tpu kpuctammtoruapata Mg(NOsz)2-9H20, Mg(NOz3)2-6H20, u
Mg(NO3)2-2H20. 138,8 r cmecu Mg(NOz)2:9H20 u Mg(NOs)2:6H20, conepxkarneii 0,5 Mo 6e3-
BogHOW comu, Harpenu 10 130 °C. [Ipu 3ToM KpUCTaIUTOTHAPATHI PACIIaBUINCh U 00pa3oBain
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roMOTeHHBIN pacTtBop. Ilocne ucnapenus u3 pactsopa 32,4 r BoJbl, CUCTEMY OXJIAIUIU 10 KOM-
HATHO# TeMmepatypsl. [Ipu 3TOM 00pa3oBanach paBHOBECHAs CMECh KpHcTauioruaparoB. Ompe-
JIeNTUTEe KAYeCTBEHHBIN M KOJIMYECTBEHHBI COCTAB CUCTEMBI ITOCIIE OXJIKIICHHUS.

37. Hurpar kammusi ob6pasyer tpu kpuctamioruapara: CA(NOs)2-9H.0, Cd(NOz)2-4H20 u
Cd(NO3)2-2H20. 132,2 r cmecu CA(NO3)2:9H20 u Cd(NO3)2-4H20, conepixkarieii 0,4 Moib 6e3-
BOHOU comu, Harpenu 10 60 °C. [Ipu 3TOM KpUCTAILIOTHAPATHI PACIIABMIIMCH U 00pa30BaIu Io-
MoOreHHbIH pactBop. [Tocie ncnapenus u3 cuctemsl 16,2 T BOABI, CUCTEMY OXJIQJHIIH 10 KOMHAT-
HOU Temriepatypsl. [Ipu sToM o0pa3oBanack paBHOBECHAs CMeCh KpucTayutoruaparos. Onpene-
JIMTE KaYeCTBEHHBIN M KOJIMYSCTBEHHBIN COCTAB CUCTEMBI ITOCIIE OXJIAKICHHUS.

38. Xunopun xene3a (1) obpasyer tpu kpucramioruapara: FeClz-3,5H20, FeClz-2,5H.0 u
FeCl3-2H20. 101,95 r cmecu FeCls-2,5H20 u FeClz-2H20, comepxkaieii 0,5 moab 6e3BOIHOM
coiu, Harpesu 110 80 °C. ITpu 3ToM KpuCTaIIOrApaThl pacilaBUINCh U 00pa30BaJii TOMOT€HHbBIN
pactBop. [Tocie Toro, kak kK pacTBopy A00aBuiIH 4,5 T BOJIBI, CHCTEMY OXJIQJMIIH O KOMHATHOW
temneparypsl. [Ipu 3ToM o0pazoBanack paBHOBECHas CMeCh KpUcTauoruapaTtoB. Onpenenure
Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB CUCTEMBI ITOCIIE OXJIKICHUS.

39. Hurpar kobanpra(ll) obpasyer tpu kpuctamtoruapata: Co(NOz)2-9H20, Co(NO3z)2:-6H20,
Co(NOz3)2:3H20. 192,9 r cmecu Co(NO3z)2:6H20 1 Co(NO3)2:3H20, coaepxkareii 0,7 Moib 6e3-
BogHOM comnu, Harpenu 10 100 °C. [Ipu 3ToM KpucCTasIoruapaThl pacijiaBUIUCh U 00pa3oBaiv
roMoreHHbIi pactBop. [Tocie Toro, kak k pacTBopy no6aBwim 19,8 T BOJIbI, CUCTEMY OXJIa TN JI0
KOMHATHOW Temmeparypbl. [Ipu 3TOM 00pa3oBanach paBHOBECHAsh CMECh KpPHCTAJJIOTHIPATOB.
Onpenenute Ka4eCTBEHHBIN M KOJIMYCCTBEHHBIN COCTaB CUCTEMBI ITOCIIE OXJIAXKICHHUSI.

40. Hurpar marnus obpasyer tpu kpucramioruapara Mg(NOz)2-:9H20, Mg(NOs)2:6H20, u
Mg(NOz)2-3H20. 124,8 r cmecu Mg(NO3)2:-6H20 u Mg(NO3)2:3H20, conepxareii 0,6 Mmoib 6€3-
BOoaHOU comnu, Harpenu 10 130 °C. [Ipu 3TOM KpHCTaUIOTHIPATHl PaCIJIaBWIIMCh U 00pa3oBaiin
roMoreHHbIH pacTBop. [Tocie Toro, kak k pacTBopy n1o0aBwin 39,6 T BOJIbI, CUCTEMY OXJIa TN JIO
KOMHATHO# TemriepaTypbl. [Ipu 3ToM 0Opa3oBanach paBHOBECHAs CMECh KPUCTAJIOTUIPATOB.
Onpenenute Ka4eCTBEHHBIN M KOJMYSCTBEHHBIA COCTAB CUCTEMBI ITOCIIE OXJIAXKICHHSL.

41. Hutpar xaamus oOpasyer Tpu kpucramioruapara: Cd(NO3)2-9H20, Cd(NOs3)2-4H20 wu
Cd(NOz3)2:2H20. 150,4 r cmecu Cd(NO3)2-4H20 u Cd(NO3)2-2H20, conepsxaineit 0,5 Monb 6e3-
BOZHOM comu, Harpenu 10 60 °C. IIpu 3ToM KpUCTa/UTOTHAPaThl paCIIaBUIUCh U 00pa30Baliu ro-
MOTeHHBIH pacTBop. [locne Toro, kak Kk pactBopy nobaBwin 17,1 T BOJIbI, CUCTEMY OXJIAIHIIHU 10
KOMHATHO# TemriepaTypbl. [Ipu 3ToM 0Opa3oBanach paBHOBECHAs CMECh KPUCTAJIOTHIPATOB.
Onpenenute Ka4eCTBEHHBIN M KOJIMYSCTBEHHBINA COCTaB CUCTEMBI ITOCIIE OXJIAKICHHS.

V DaekTpon3
1. Beruucnure Bpemsi, HeOOX0IUMOE /ISl BBICTCHUS 2,8 T KeJe3a MPH AJIEKTPOIIH3E BOTHOTO
pactBopa cynbdata xkenesa (1), ecnu cuna Toka cocraBuna 4 A? Otget: 40 MUHYT.
2. CeMuBOIHBIN THIpAT Cylb(haTa MarHus (aHTIUICKast coiib) Maccoi 24,6 T pactBopuin B 100
M BoJibl. B Teduenue 50 MUH uepe3 MPUTrOTOBIECHHBINA PACTBOP MPOIMYCKAIIN SIEKTPUUECKUHN TOK,
cusoit 10 A. BeruncnuTte MaccoByIO J0JI0 Cysib(aTa MarHusi B pacTBOPE MOCIIE AJIEKTPOIIN3a.
Ortser: 9,85%.
3. B BomHBII pacTBOp XJIOpH/Ia MOTPY3UITH HHEPTHBIE JJIEKTPOIBI U IPOITYCTHIIH dJIEKTPUIECKUN
ToK. Ha HeliTpanu3aiuio moay4eHHOro pacTBOpa 3aTpadyeHa CoNsiHast Kuciaota oobeMom 34,2 mi
(0% HCI = 10%, p (p-pa) = 1,05 r/mi). Paccuuraiite, ¢ KaKUM MUHHUMAJILHBIM 00BEMOM XOJIO]I-
Horo pactBopa ruapokcuaa Harpus (0% NaCl = 12,8%, p (p-pa) = 1,14 r/mi) npopearupyer BbI-
JIETTMBIIUICS MPU JIEKTPOTIU3E XJIOP. OtBeT: 26 M.
4. Tlpu MOJHOM BJIEKTPOJIM3E BOJHOTO PAcTBOpa CyJib(aTa HUKEISA Ha KaToJe BbIEIHIIOCh 58,7
r metayia. KakoB 00bem rasa (H.y.), BbienuBierocs: Ha anoje? KakoBa maccoBast 10Jisl TTOJTy-
YEHHOUN KUCIIOTHI, eClii ee 00bheM paBeH 3322 mm, ap = 1,18 r/em®?
Ortsert: 11,2 1 O2; ©(H2S04) = 25%.
5. 20 r crutaBa aNfOMHUHMS ¥ MEM PACTBOPHIIM B KOHIIEHTPUPOBAHHOMN a30THOM Kkuciote. [Tpu
AIIEKTPOJIH3€E TIOTYYCHHOTO PAacTBOpa Ha aHOJIE BBLACTIIIOCH 2,8 11 ra3a. Onpenennure MacCOBYIO
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JIOJII0 KaXKJI0TO MeTailjia B ciiaBe. Paccunraiite 00beM rasa, BBIACTUBLIETOCS MIPH PACTBOPEHUU
ciutasa B azotHoi kuciore. Otset: 80% Cu, 20% Fe; 11,2 a1 raza.

6. Jlns Beimenenus 1,75 r HEKOTOPOro MeTaia U3 pacTBOpa €ro CoJiu MOTpedOoBaIOCh MPOIyC-
KaTh TOK crior 1,8 A B redenue 1,5 yacoB. Beruncianre S5KBUBaJICHT METAJLIA.

Otsert: 17,37 a.e.M.

7. Ilpu snekTponauTUdeckoM ocaxjeHuu Bcero xene3a u3 200 mi pactBopa FeSO4 Ha anone
BhIAICIMIIOCH 2712 mit kuciopopa. ['a3 6but usmepen npu —3°Cu 103,4 kIla. Berauciaure mMomsp-
HoCcTh pactBopa FESOs. Ortser: 1,25 momb/m.

8. [Ilpu snekrposmse B TeueHue 30 mun pactBopa NaCl na anoze Beigenmnocs 2,8 1 Clz mpu 0°C
u 101,3 klla. Kakoii 06wem 0,75 H. pactBopa CUSO4 MOKHO MOABEPTHYTH XUMHUECKOMY MTPEBpa-
HICHUIO NP MPOIMYCKAaHUU TOKA TOTO e 3HauUeHus B TeueHue 45 Mun?

Otser: 0,5 1.

9. TIlpwu snextposuse Boauoro pacteopa NiSO4 Ha aHOIE BBIACTHIOCH 3,8 J1 KHCIOpOIa, H3Me-
pennoro npu 27°C u 100 kIla. Cxonbko rpamm Ni Beiaenuiaoch Ha karone? Otset: 17,9 r.

10. Toxk 2,5 A Beigenwt B Teuerue 15 mun 0,72 r menu u3 pactBopa CuSOs. Berauciaure kodg-
(UIUEHT MOJIE3HOTO JEHCTBHSI TOKA. Ortgert: 97,2%.

11. Cxonbko MUHYT OTpedyeTcs I BiAeneHus 250 M1 rpeMydero ra3a npu 3JIeKTPOIIn3e pas-
OaBneHHOM cepHO# KucnoThl? Cuia Toka 0,5 A. I'a3 usamepen npu 7 °Cu 102,9 xI]a.

Ortsert: 47,4 MUH.

12. Yepes anexrpoausep, coaepxantuii 10 1 7,4%-noro pactBopa KOH (p = 1,06), npormyckanu
TOK B T€UEHHUE 2 CyTOK, IOCJIE Yero OKa3anock, 4To koHueHTpauusKOH B pacTBope cocTaBisier
8%. KakoBa Obuta cuna Toka? Ortsert: 49,3 A.

13. Tox cumoii 10 A mpoxoauT uepes IeKTponusep, B koropom Haxoautces 0,5 1 4,5%-Horo pac-
tBopa NaOH (p = 1,05). Uepes kakoe Bpemst kounenrpanus NaOH B pactBope mocturuet 10%?
Otger: 86 u.

14. Hacermennsiid pu 20°C pactBop MeaHoro kymopoca coaepxut 27% CuSOs - 5 H20 (p =
1,2). Ilpu kako¥ cuiie TOKa MOXHO B TEUCHHE 3 U BBIJCIUTH BCIO MeIIb U3 1 J1 TaKoro pactBopa?
Ortsert: 23,2 A.

15. Ilpwm kako# cuie Toka MOKHO U3 BojHOTO pactBopa NaOH BeiienuTs 6 J1 KUCIOpoia B Teue-
Hue 3 u? a3 uamepen npu 17°C u naBnenun 98 klla. Ortser: 8,7 A.

16. Yepes pactBop, Maccoit 1500 r conu A ¢ maccoBoii fonei BemectBa 21,46% npomycTiiin
ANEeKTpUUecKuil ToK. [Ipu 5TOM Ha KaToje BhIAETUIICS METall, a Ha aHoje 22,4 11 OeCIBETHOTO
rasa, MoJiIep>KMBAIOLIETr0 ropeHue. B pacTBope mosiBuiiack cepHas kuciora. Onpenenute (op-
MYITy COJH A. OtBet: ZnSOq4,

17. Toxk cunoit 5 A mponyckaiau B TeYEHHE yaca 4epe3 pacTBOP CEpHOM KHUCIOThI. Berumcnure
Maccy pa3oXKHUBIIEHCsS BOJbI U 00BEMBI KUCIOPO/Ia U BOJOPO/IA.

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

18. Ompenenute cHTy TOKA IIpH JIEKTpou3e, eciau 3a S0 MUHYT BBIJCINIACH Bes Meab u3 120

mi 0,4 H. pactBopa CuSOa. Ortsert: 1,54 A.

19. Yepes pacTBOp COJM HEKOTOPOTO METalIa MPOITYCKaIM TOK cuioi 1 A B TeueHue 26 9 48
muH. [Ipu aToM BeLIenmiocs 31,7 r metaina. OnpeaenuTe 3TOT METall. OtBeT: Menpb.
20. Yepes pacTBOp COJIM HEKOTOPOTO METAJUIA POITYCKaIK TOK cuiioi 1 A B Tedenue 53 muH 36
c. IIpu aTom BeIIEenuiocs 3,6 T Metauia. Onpenennure TOT METAILIL. Ortser: cepebdpo.
21. PactBoOp cynbdara Meau moaBeprim drekTpoinsy. [Ipu cue Toka 0,5 A 3a 214,3 MuH BbIze-
mwitocsk 2,1 r menu. Kakos 3apsa nona meau? Ortser: 2+.

22. Yepes pacTBOp COJNH ABYXBAJICHTHOTO MeTayia B TeueHue 10 gacoB mpu cuie Toka 2,68 A
nponyieHo 96484 K snexrpuuectsa. Ha anexrpoze Boiaenunock 12,15 r meramna. Onpenennre
9TOT METAJII. OtBeT: Maruui.

23. Yepes pactBop cyibdaTa MeaH Mporyckaau Tok cuioil 2 A B Teuenue 30 muH. CKOIBKO
MeaM BBIAENUTCS Ha 31eKTpoje? Kakoe BelecTBo U B KaKOM KOJMYECTBE BBLACIUTCS Ha APYTOM
anexkTpoae? Otser: 1,2 Cu; 0,2 1 Oa.
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24. Tlpu snextponuze 200 r 15%-Horo pacTBopa cynbdara Kaaus Ha aHOJE BbIAEIUIOCh 14,56 1

ra3a. Beluncnure KOHIEHTpALMIO pacTBOpa 10 OKOHYaHHUH 3JIEKTPOJIN3a. Otsert: 17%.
VI OcodeHHOCTH 0JITUMIIMAIHBIX 3224

3aoaua 1. YcTaHOBUTE COOTBETCTBHE MEXKAY (OPMYJION CONM U IEKTPOHHON KOH(UTYparuen

BaJICHTHOT'O YHEPIeTUYECKOT0 YPOBHSI LICHTPAJILHOTO aToMa.

1. NaCIOs

2. KoMnOq4

3. (NH3)2Cr207

4. (NH4)2S207

BapuaHTbl OTBETOB!

3s%3p%3d% 3s23p%3d%; 3s°3p°30?; 4s°3d% 4s%3dl; 4s'3dC.

3aoaua 2. YcTaHOBHTE COOTBETCTBHE MEXKAY (POPMYII0 MOJIEKYIIBI MIIM MOHA W THIIOM T'HOpHIH-

3alliy BaJICHTHBIX OpOuTaliell IIEeHTPaIbHOIO aTOMA.

1. PFs

2. SO4*

3. COCl;

4. AlFg*

BapuanTsl 0TBETOB: SP; SP2; SP°; spd; sp3d?; dsp?.

3adaua 3. Metann maccoii 14,4 r o6pabotanu u30bITKOM pa3z0aBIEHHOTO PaCTBOPA a30THOM KHC-

notel. K momydeHHOMY pacTBOpy A00aBHIM M30BITOK PacTBOpA LIETOYH W MPOKHIIATHIIN, TIPU

3TOM BBIAEIUIOCH 3,36 mv° rasa (n.y.). HemsBecTHBIM MeTamoM sBnseTcss  (BBemuTe cUMBOM

MeTasia).

3adaua 4. K coneBomy pacTBopy, cofepxalieMy KapOOHaThl HATPHUS U Kallusl, CyMMapHas Macco-

Basi JIOJI KATHOHOB B KOTOPOM paBHAa CyMMAapHOW MacCOBOH J10Jie aHMOHOB, JOOABUIIM PacTBOP

HuTparta Oapus. B oOpazoBaBiiemMcsi pacTBOpe CyMMapHasi MaccoBasi 0Jisi KATHOHOB TaK)Ke OKa-

3aj71ach paBHOM CyMMapHOM MAacCOBOM JI0JI€ aHMOHOB. Pacnosioskute MOHbI, HaXOASMECs B TaH-

HOM DPAcTBOpE, B MOPSJIKE YBEIWYCHHS WX MOJIAPHOW KOHIIEHTpaluu (TpolieccaMy TUIPOIH3a

npenedpeun, Ar(Ba) = 137).

3adaua 5. lpu B3auMOIeHCTBUM TUXpoMaTa Kajaus ¢ IePOKCHIOM BOJOPO/Ia B MPUCYTCTBUU CEp-

HOW KHCJIOTHI U3MEHEHHE KOH(PUTYpPAIlH BAJICHTHBIX AJIEKTPOHOB 3JIEMEHTA-OKUCIUTENS COOT-

BETCTBYET CXeMe (BBIOOpP OJIHOTO OTBETA M3 YETHIPEX MPEI0KEHHBIX).

3aodaua 6. Onpenenute o6beM (cM®) 0,01 M pacTBOpa THAPOKCH 1A KK, KOTOPBIH HEOOXOIHMMO

no6asuth k 500 cM® pacTBopa ¢ xoHientpanueit KOH 10* M n1s nomydenns pactsopa ¢ pH 11

(a=1, p=1r/ cM>, ¢ TOUHOCTBIO /IO IEIBIX).

IMPUMEPHI TECTOBBIX 3AJAHUM
TECT
3ajmanue 1. YcTaHOBUTE COOTBETCTBHE MEXKY JIEKTPOHHON KOH(Urypaluel BaJI€HTHOTO
HHEPIreTUYECKOro YPOBHs J€MeHTa U (POpMYJION ero BHICIIET0 OKCHAA.
1. 4s%4p®
2. 4s'3d®
3. 6s?5d*
4. 5s%4d?
Omeem Nel:
As205
Omeem No2:
CrOs
Omeem No3:
WO3
Omeem Ne4:
ZrO2
3ananue 2.
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KoBaneHnTHas cBsA3b, 00pa3oBaHHAs IO JOHOPHO-AKIENTOPHOMY MEXAHU3MY,

pean3yercsi B COSUHEHMSIX ...

Omeem Nel:

NH4CI

Omeem No2:

HAuUCl4

3amanue 3.

Crenens runponunsa xiaopuaa xkenesa (111) ypenuaurces npu 106aBieHHU pacTBOPOB ...

Omeem Nel:

Ba(OH):

Omeem No2:

K2COs3

Omeem No3:

Na2S

3ananue 4.

K npombliiieHHOMY COJIEBOMY pacTBOPY, COJIEPKALEMY XJIOPUAbI KNS U HaTpHsl, B KOTO-
pPOM cyMMapHasi MaccoBasi J10J1s1 KATHOHOB paBHAa CyMMapHOW MacCOBOM J10ji€ aHMOHOB, 100aBUIIN
pacTtBop HUTpaTa cepebpa. B oOpazoBaBiieMcsi pacTBOpe CyMMapHasi MaccoBasi JI0Jisi KaTHOHOB
TaKXe 0Ka3alaach PaBHOM CyMMapHOI MaccoBOH J10Jie aHMOHOB. PacrioyioxuTe HOHbI, HaXOAS1IH-
€csl B IaHHOM pacTBOpE, B IOPSAIAKE YBEIUUECHUS UX MOJISIPHON KOHIIEHTPALUH.

Omeem Nel:

Na*

Omeem No2:

Ag*

Omeem No3:

K+

Omeem No4:

NO3’

3amanue S.

[Ipu oOpabotke 33,75r cMecu TMOPOUIKOB aTOMHUHUS U MEIU PACTBOPOM THIPOKCHAA
HaTpus BbLAEIWIOCH 06,7211 ra3za. MaccoBas 10 MEIU B CMECU COCTaBIISIET % (c TouHO-
cThIO 710 1enoro 3HaueHus). Ar(Cu) = 64, Ar(Al) =2

Omeem: 84

3ananue 6.

CornacHo mpaBuiIaM TEXHMKH O€30IaCHOCTH M OXpaHbl TpyJa B JaOOpaTOpPHON anTedke
JIOJIKEH MPUCYTCTBOBATh HAIIATBIPHBIN CIIUPT (pacTBOP aMMHaKa B BOJIE) C MacCOBOM J10J1eH aM-
muaka 10%. O0bemM amMMuaka (H.y.), KOTOpbIif Heo0xoauMo pacTBoputh B 200 M 5%-Horo pac-
tBOpa (c=0,977 r/m11), yToOBI ONTy4nuTh 10%-HBII pacTBOp COCTaBIISIET I

Omeem: 14,3

3ananue 7.

B 00bIUHBIX YCIOBUSAX 30JI0TO OTJIMYAETCS BBICOKOM XUMHUECKON CTOMKOCTBIO. [ ero pac-
TBOPEHHUS OOBIYHO UCHOJB3YIOT LIAPCKYIO BOJKY - CMECh a30THOM U COJSTHOM KucioT. [Ipu aTom
obpasyercsi komriekcHbIi annoH [AUCls]’, a HUTpaT-HOH BOCCTaHABIMBAETCS ¢ 0Opa30BaHHUEM
okcuma azora (I1).

CreneHb OKHMCIEHHS M KOOPAMHAIIMOHHOE YHCIO KOMILIEKcooOpa3oBaTens B 00pasyro-
[IeMcsl KOMIIJIEKCHOM CO€IMHEHUU PaBHBI COOTBETCTBEHHO ...

Omeem Nel: +3

Omeem Ne2: 4

3amanue 8.
B ypaBHEHNH OKHCINTEIBbHO-BOCCTAHOBUTEIBHON PEAKIIUH

K2Cr207+ HCl= ... + Cl2t + ... + H20
Kod(umeHT nepea Gopmynoil BOCCTaHOBUTEINS PaBEH. ...
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Omeem Nel: 14

Omeem Ne2: 26

Omeem Ne3: 35

3ananue 9.

Ecimu 0,01 M pacTBOp COJISTHOM KUCIIOTHI pa30aBUTh BOAOW B 2 pa3a, To 3HadueHue pH ...

Omeem: Omeem Nel: ysenuuutcs Ha 0,3

Omeem No2: ysenuuutcs Ha 0,5

Omeem Ne3: ymenbiutcs Ha 0,2

3amanue 10.

3nauenue pH, npu koTopom HauHeTcs ocaxaeHue ruapokcuaa meau (II) uz

0,001 M pactBopa ee HUTpaTa, paBHO (C TOYHOCTHIO JO COTHIX, PACTBOP CUMUTATh UICANb-

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

Pezynomam sanuwume 6 6ude OecAimuyHo20 uucia ¢ 08yMs 3HAKAMU NOCIHEe 3ansAmou
(nanpumep: 1,36).

Omeem: 5,67

3ajnanue 11.

s onpeneneHus coaepkanusi THAPOKApOOHAT-HOHOB B MUHEPAIbHOM Bojie MpoOy 00be-
MoM 100 M OTTHTpPOBAIU PaCTBOPOM COJISTHOM KHCIIOTHI B MPUCYTCTBUU METHIIOBOTO OPaH)Ke-
Boro. Ha tutpoBanue 6n110 u3pacxogosano 11,8 ma 0,0150 M pactBopa HCl. Coneprxkanue rua-
pOoKapOOHAT-HOHOB B MUHEPAILHOUN BOJIE COCTABIISICT MT/JT (C TOYHOCTBIO JIO TICITBIX).

Omeem: 108

3ajnanue 12.

Oneprus cBsa3u O-H B monekyie Boab! cocraister 462,6 k/x/Monb. C y4eTom TOro, 4yTo
9HEPruM cBs3el B Mosiekynax Ho u Oz paBHBI cooTBeTCTBEHHO 436 1 495 KJ[)K/MOITB, CTaHIapTHAS
sHTanbnusa obpazoBanusi HoO(T) cocrapnsier k/[/MOTB (C TOYHOCTBIO IO LIENOr0 3Haye-
HUs).

Omeem: -242

3ananue 13.

Hauanbsubie koHeHTpanuu okcuaa azota (II) u kuciaopona B cucreme

2NO + O2 = 2 NO2 cocramsiu 0,5mMo:156 /1 11 0,4 MOJTB/JT COOTBETCTBEHHO. K MOMEHTY, KOT1a
npopearupyeT 80% mcxoaHoro KonuuecTBa okcua azora (II), ckopocTh peakiiuy yMEHbIIUTCS B

pas.
Omeem: 50

3ananue 14.

YcTaHOBHTE COOTBETCTBHE MEXKY MapaMETPOM U XapaKTepOM €ro M3MEHEHHUs, HE0OXO0Iu-
MOT0 JUIsl yBenn4eHus Bbixoaa npoaykra (CO) B peakuu

CO2 )+ Cp) > 2CO (r); AH =173 xJIx.

1. Temnepatypa

2. JlaBnenue

3. Konnenrpanus CO

4. Konuentpanus CO2

Omeem Nel:

MOBBICUTH

Omeem No2:

MOHU3UTH

Omeem No3:

MOHHU3UTH

Omeem N4

MOBBICUTH

3amanue 15.
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OcMoTHYecKoe JaBiIeHue pacTBopa rmoko3sl mpu 20°C pasro 511,7 kI1a. Ecitu paz6aButh
pacTBOp B TPM pasa, a Temreparypy nossicuth 10 50°C, To ocMoTHUecKOe JaBiIeHue OyAeT co-
CTaBJISATh k[la (c TOYHOCTBIO IO LIEOT0 YKCIA).

Omeem. 188

3amanue 16.

CranpHOE M3/IENHE C HHUKEIIEBBIM TOKPBITHEM HCIONB3YEeTCS BO BIAXHOW aTMocdepe U
HEUTpaabHOU cpene. YpaBHEHUS 3JCKTPOIHBIX Peakiui, KOTopble OyayT MPOTEeKaTh MPHU Hapy-
[ICHUU 1[€JIOCTHOCTH MOKPBITUS, UMEIOT BUJ ...

Omeem Nel:

Fe - 2e — Fe**

Omeem No2:

02 + 2H20 +4e—40H"

3ajanue 17.

XpoMHUpOBaHKE CTATLHOW JETaIN MPOBOMIIHN B pacTBope cyibdara xpoma (111) c unepTHEIM
aHOJIOM B TeueHue lyaca npu cuie Toka 4,5 A u Beixoje 1no Toky 35%. Macca BbIAeIMBIIErocs
XpoMa cocTaBuia T (¢ TOUHOCTBIO 10 1enoro 3HaueHus, Ar(Cr) = 52,0; F = 96500 Ki/moub).

Omeem: 1

3ananue 18.

Cunres - ra3 (cmecb CO u H») sBnsieTcst HCXOJHBIM ChIPbEM JJISl IPOMBIIIJIEHHOTO MPOU3-
BOJICTBA METAHOJIa U MHOTHX JPYTHUX MPOAYKTOB XUMUYECKON MPOMBIILIEHHOCTH. OJTHUM U3 CIIO-
co00B MoJTy4eHus CUHTE3 - ra3a sBisiercs peakius H2O(r.) + C(rpadurt) = CO(r.) + Ha(r.). Cunres
TIPOBOAUTCS B peakTope oobemoM 1 M° ¢ ncnonb3osanuem 100 kr rpaduta 1 5 MOIb HAPOB BOJKI
npu temmeparype 800°C. CoriacHo CipaBOYHBIM JIaHHBIM, TPUBEACHHBIM B Ta0JIHIIe

BemecTeo A HZg,. KK/ MOTE SZeg: oK /MOME - K
H,(r) 0 130.7
C(rpadmHr) 0 5.7
CO(r) -110.5 197.7
H,0(r) -241.8 188.8
(3aBUCUMOCTBIO TEPMOAMHAMUYECKUX QYHKIIUHN OT TEMIIEpaTyphl peHeOpedb ), BBIXOJ] CUH-
TE3 - ra3a B JJaHHBIX YCJIOBUAX cocTaBusger  %.
Omeem: 58
3anauue 19.

OcHoBy kies [IBA coctapisieT noivMep NoJMBUHUIIALIETAT, KOTOPBINA MOITYyYat0T HOJUMe-
puzanuenl BuHWiIaneTara. CTeneHs NMONMMEpPU3allUU MOJIMBUHWIALIETATa, €CJIM OCMOTHYECKOE

nasnenue 0,01%-noro pactBopa ( P=1 r/em®) ipu 25°C pasro 5,76 I1a, a moBeseHne pacTBOpa
noguuHseTCs ypaBHeHHI0 BanT-I'odda, cocTaBiseT (¢ TOYHOCTBIO JI0 IEJIOT0 3HAYCHU) ...

Omeem: 500

3ananue 20.

[ToTeHnnanoNpeAENSIONIIM HOHOM B KOJUIOUHOM YacTHIle, 00pa30BaBIIeiiCcs MPU B3aUMO-
nevicteun 60 M 0,001 M pactBopa HuTpara cepedpa ¢ 20 ma 0,002 M pacTBopa xjopua Maruus,
SIBIISIETCS MIOH ...

Omeem. CI".

BOITPOCHI COBECEJIOBAHUA
Bonpocul k pazoeny |
Cnocobbl pewenus 3a0a4 no Xumuu

1. ITpsimoit anredpandeckuii crnocooO.

2. Crioco0 mpomopIuoHATBEHOTO pacyera.

3. KBagpar I[Iupcona.

4. Pemienue 3a1a4 ciocoO0M MPOU3BOJIBHOM MMITOTE3HI.

5. Pacyertsl no xumuueckum ¢opmyiiaM. Berancnenune maccoBbix noneit (%) mo hopmynam



56

BEIIIECTB.

Bonpocuwl k pazoeny |1

T'azosvle 3axonbl. B3aumosasucumvle napamempuvl COCMOAHUA 24308

1. CTexruoMeTpuYeCKUe 3aKOHbl XUMUU:
- 3aKOH COXPaHEHHs MacChl U SHEPTUU BEIIECTB;
- 3aKoH noctosiHcTBa cocrasa (K. [Ipycr);
- 3aKOH KpaTHbIX oTHomIeHn| ([[k. {ansToH);
- 3aKOH ABOTa/Ipo M CIIEJICTBUSI U3 HETO;
- 3akoH 00beMHbIX oTHOMIeHUH (OK. ['eit-JIroccak);
- 3aKoH skBUBaieHTOB (M. Puxrep).
2. OcHOBHBIE BEIMYUHBI, TPUMEHSIEMbIC B XUMUU:
- aTOMHBIE U MOJICKYJISIPHBIE MACChl, uncio ABorajipo, 1 a.e.m. (aToOMHast €IMHHIIA MAacChl),
Macca aToMa 1 MOJIEKYJIbL;
- KOJINYECTBO BEIIECTBA, MOJIb — €AMHUIIA U3MEPEHUSI KOJMYECTBA BEIIECTBA; - MOJISIpHAs
Macca, onpe/esieHne MOJISIPHON MacChl BEIIECTBA,
- MOJISIPHBIM 00BEM ra3000pa3HbIX BELIECTB.
3. CrexroMeTpUUYeCKUe PacyeThl 0 YPABHEHUSIM XUMHUUECKUX PEaKIIHA.
4. Cxema pacyera 110 XUMHYECKOMY YPaBHEHHUIO C HCIIOJIb30BAaHUEM MacC U 00bEMOB.

Bonpocuwt k pazoeny 111

OcHogHble munvl pacyemHuvlx 3a0a4

1. Haxoxaenue monekymisipHoit ¢dopmyiibl BemecTBa. Haxoxnenue ¢hopMyibl BeliecTsa mo
MacCCOBBIM JIOJISIM DJIEMEHTOB.
2. HaxoxxeHue XumMuueckoi popmyIibl ra3000pa3HOTo BEIIECTBA [0 MACCOBBIM JIOJISIM dJie-
MEHTOB M OTHOCHTEJIBHOM IJIOTHOCTH €T0 TI0 APYroMy rasy.
3. Haxoxknenne XuMu4ueckoil popMyJibl BELIECTBA 110 IPOAYKTaM CTOPaHHUSL.
4. Cxema pacyera 1o XUMHYECKOMY YPaBHEHUIO C UCTIOIH30BAHNEM KOJIMYECTBA BEIIECTBA.
Brruncnenus mo XuMU4ecKuM ypaBHEHUsIM Macc (00bEMOB) BEILIECTB [0 U3BECTHOM Macce
(00BeMy) OAHOTO M3 BCTYNAIOIIUX WM MOJTYYaIOIIUXCS B PE3YIbTaTE PEAKIIUU BEIIECTB.
5. PacueTpl Mo XMMHYECKUM YPaBHEHHUSM IpPHU YCIOBHUU, YTO OJHO U3 PEarupyIOLINX Be-
IIECTB JaHO B U30BITKE.
6. PacueTsl 10 TEpMOXUMHUYECKUM YpaBHEHUSIM. Beruncnenne oobeMa raza, Heo0X0JuMoro
JUTSL PEaKIIUU C OTPEICTICHHBIM 00BEMOM JIPYToTo rasa.
7. Onpenenenre MaccoBoi (00bEMHO J0IM) BBIXOJIA MPOAYKTA PEAKIMU B MPOLEHTaX OT
TEOPETUYECKH BO3ZMOKHOTO.
8. Boruncnenue mMacc (00beMa) MpoayKTa peakiMy Mo U3BECTHOM Macce (00beMy) UCXO/-
HOTO BEILIECTBA, COAEPKAIIETO PUMECH.
9. Haxoxnenue ¢hopMyIibl BelIeCTBa MO YKAa3aHHBIM B YCIOBUU 33]]Ja4i CBOHCTBAM.
10. Ompeenenue coctaBa cMecel BEIIECTB U CIIaBOB. MaccoBast 10Jisi KOMIIOHEHTA.
11. TunuuHble peakuy pa3ioKeHus BEIIECTB, COCTABIISIIOIUX CMECH.

Bonpocuwl k pazoeny |V

Pacmeopwvi
1. MaccoBast 107151 BEIIECTBA B paCTBOPE.
2. PactBopumocTs. Kpucranmoruaparsl.
3. 3apauu Ha omnpezaeneHue GopMyJibl KpUCTAIIOTHAPATA.
4. 3aauu Ha IPUTOTOBIICHUE PACTBOPOB KPUCTAIUIOTHIPATOB.
5. JIeicTBHA ¢ paCTBOPAMM:
- pa3baBieHue,
- yIapuBaHue,
- KOHILIEHTPUPOBAHHUE,
- CIIMBaHUE JIBYX PacCTBOPOB.
Bonpocwt k pazoeny V
Onexmponus
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1. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
2. IlpaBuiia cocTaBieHusl ypaBHEHUIN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
3. MeToasl HOHHO-JIEKTPOHHOTO OanaHca. Posib cpespl B MPOTeKaHUU OKUCIUTEILHO-BOC-
CTAHOBUTEJIBHBIX MPOILIECCOB.
4. DIEeKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIIeCC. DIEKTPOJINU3 PACILIABOB U
pacTBOpOB.
5. KonnuecTBeHHBIE COOTHOIICHUS TIPH JIEKTposIn3e. 3akoHbl Dapajes.
6. 'aTbBaHUYECKUM DJIEMEHT.
7. HanpaBnenue u riryOrHA OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITU.
Bonpocuwl k pazoeny V1
Ocobennocmit OTUMRUAOHBIX 3A0aY
1. OcoOeHHOCTH OJIMMITHAAHEIX 3a/1a4.
2. @opMbI NOCTPOEHUS OJIMMITUATHBIX 3a/1a4.

MPUMEPHBINA NEPEYEHD BOITPOCOB K 3AYETY
1. Teoperuueckue OCHOBBI METOJAUKHU O0YUYEHMS PEILICHUIO XMMUUYECKUX 3a1a4. MecTo 1

3HaYEHNE XUMUYECKHUX 33]]a4 B CUCTEME IIKOIHHOTO XMMHYECKOTO COJIEPKaHuUs.

2. Knaccuduxamus xumudeckux 3aaad. OyHKIUU PacUETHBIX M HKCIIEPUMEHTAIbHBIX
XUMHUYECKHX 3a]1ad.

3. KommereHTHOCTHBIE U KOHTEKCTHBIE 3a/1a4H B 00YYCHUH XUMHUH.

4. TpeOGoBaHuUs K 00YYAOIIUMCS NP PEIICHUH XUMAYECKHUX 3a/1a4.

5. BxiroueHne XMMHYECKHX 3a7a4 B METO/bI IPOOJIEMHOTO U MHTEPAKTUBHOIO 00yue-
HUSL.

6. MecTo XMMHUYECKUX 3aJ1a4d B pa3IMIHBIX 00pa30BaTENbHBIX POTrpaMMaXx.

7. OueHuBaHHE PE3yHTATOB OOYUYCHHS] XUMUU C IPUMEHEHHEM XMMHYECKHX 3a7au.

8. Meroauueckue MOAXOAbl K PEUICHUIO TUIOBBIX 3a7ad M OIEHUBAHUE PE3YJIbTaTOB
00y4eHHUs UX PEIICHUIO.

9. IIpsmoit anrebpanyeckuii crocoo.

10. Crioco6 mponopuHoHaIBLHOTO pacyeTa.

11. Ksagpar Ilupcona.

12. Pemenue 3a1a4 criocoO0M MPOU3BOIBHON THITOTE3BbI.

13. Pacuetsl o xumudeckum hopmynam. Berancienne maccoBbix fodieii (%) mo ¢popmy-
JlaM BEILlECTB.

14. CrexnomerpHyecKkre 3aKOHbl XUMHUH: 3aKOH COXPAaHEHHs] MAaCChl U YHEPTUHU BEILECTB,
3HaYeHHUE ero B XMMMHU; 3aKoH noctosHcTBa coctaBa (K. Ilpycr), GepTommuasl U 1adbTOHUIBL
3aKOH KpaTHbIX oTHoueHu# (Jx. JlanbToH); 3akoH ABOTaapo M CIEACTBUS U3 HEro; 3aKOH 00b-
emHbIx oTtHommeHu# (OK. I'eii-JIroccak); skBUBaNeHT, 3akoH dKkBUBaneHTOB (M. Puxrep).

15. OcHOBHBIE BEIMUUHBI, IPUMEHSEMbIE B XUMHUU: aTOMHBIE U MOJIEKYJISIPHBIE MACChI,
yuciao ABoraapo, 1 a.e.Mm. (aToMHasi eAMHUIIA MACChI), MAacca aTOMa U MOJIEKYJIbI; KOJTUYECTBO Be-
IECTBA, MOJIb — €IMHUIIA U3MEPEHHSI KOJIMYECTBA BEILIECTBA; MOJISIpHAsl Macca, ONpeIeIeHUE MO-
JISIPHOM Macchl BEIIECTBA, MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB.

16. CrexnomeTpHyecKre pacueTsl 10 ypaBHEHUSIM XUMHUECKUX peakiuil. Cxema pacuera
10 XMMUYECKOMY YPaBHEHHIO C HCIIOJIb30BAHHEM Macc U 00bEMOB.

17. OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. [IpaBuia cocTaBieHHs ypaBHEHHM
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. MeToabl HMOHHO-3JEKTpPOHHOro OanaHca. Pousb
Cpe.ibl B MPOTEKAHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB.
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18. T"ampBanmveckuii >nemenT. Hanpapnenne u riryOnHa OKHCIUTEIbHO-BOCCTAHOBHUTEIb-
HBIX peaKLuil.

19. DraexTponu3 Kak OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIN mpouecc. KonmvyecTBeHHBIE CO-
OTHOILIEHHUS IIPH AIIEKTPOIIU3E.

20. Haxoxxaenue MoJeKysipHO# popmyiiel BemecTBa. Haxoxnenue GopMyiisl BelecTsa
10 MAaCCOBBIM JIOJISIM JJIEMEHTOB.

21. HaxoxaeHne XUMHYECKOH (OpMyYIIbl ra3000pa3HOro BEIIECTBA IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB ¥ OTHOCUTEIBHOH IUIOTHOCTH €r0 0 JPYroMy Ta3y.

22. HaxoxaeHne XMMUYeCKOW (pOpMYJIbI BEIIECTBA 110 MTPOAYKTaM CTOPAHUSL.

23. Cxema pacueTa Mo XMMHYECKOMY YPAaBHEHHIO C UCTIOIb30BAHUEM KOJIUYECTBA BEIlle-
CTBa. BrluncieHus Mo XUMUYECKUM ypaBHEHUSIM Macc (0ObEeMOB) BEIIECTB 110 U3BECTHOM Macce
(06beMy) OHOTO M3 BCTYMAIOIIUX MM TOTYYAIOUIUXCS B PE3yJIbTAaTe PEaKIUU BEIIECTB.

24. PacuyeTsl 0 XMMHYECKHM YPAaBHEHHSIM IIPH YCIOBUH, YTO OJTHO U3 PEarHpyIOIINX Be-
IIECTB JaHO B M30BITKE.

25. PacyeTsl 110 TEPMOXMMUYECKUM YpaBHEHUsIM. Brruncienne oobema raza, HeoOXoau-
MOTO JUIS PEAKIHH C OTPEICICHHBIM 00bEMOM JIPYToro rasa.

26. Omnpenenenue MaccoBoi (0ObEMHOI J0JHM) BBIXO/Ia MPOIYKTA PEAKIIUU B MPOIIEHTAX
OT TEOPETUIECKH BO3MOXKHOTO.

27. Bpruncnenue macc (00bemMa) MPOIyKTa Peakluu MO U3BECTHOH Macce (00beMy) uc-
XOJJHOTO BEIIECTBA, COACPIKALIETO TPUMECH.

28. Haxoxxnenue (popMyJibl BEIIECTBA M0 YKa3aHHBIM B YCIIOBUH 33/1a4H CBOWCTBAM.

29. OmpeneneHue coctaBa cMeceil BEIECTB U CIIIaBOB. MaccoBast 107151 KOMIIOHEHTA.

30. TunuuHble peakuy Pa3JIoKEHUS BELIECTB, COCTABIISIOMINX CMECH.

31. PactBopsl. MaccoBas noist BemiecTBa B pactBope. PactBopumocts. Kpucramiorna-
parThl.

32. 3amaum Ha onpenencHue GopMyIIbl KpUCTAIOTHAPATA.

33. 3amauu Ha MPHUTOTOBIIEHHE PACTBOPOB KPUCTAIUIOTUIPATOB.

34. JleiicTBus ¢ pacTBOpaMu: pa30aBlieHHE, yIIapuBaHHE, KOHIICHTPHPOBAHNE, CIIMBAaHHUE
JIBYX pacTBOPOB.

35. DNeKTposn3 paciuiaBoB M PaCTBOPOB.

36. 3axonsl anekTponusa (M. @apanes). [Iporeccsl, mpoTekaromue npyu 3IeKTPOTIU3E.

37. Oco0GeHHOCTH OMMMIMATHBIX 3aa4. DOpMBI MOCTPOSHUSI OJIMMIIMAIHBIX 3a/1a4.

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

NudopmanuonHbie TeXHOJIO0TMN — 00yUYEHUE B 3JIEKTPOHHOM 00pa3oBaTeIbHOM cpesie ¢
LIEJIBIO PacLIMPEHHs 1OCTYyTa K 00pa3oBaTelbHbIM pecypcaM, YBEIMUEHHsI KOHTAaKTHOI'O B3aUMO-
JEHCTBUS C MpenojaBaTeseM, MOCTPOSHUS WHANBUAYAIbHBIX TPAEKTOPUM MOJITOTOBKU, 0OBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B oGpaszoBarensHOM mpoliecce Mo TUCHUIUIMHE UCIIONIB3YIOTCS ClleAyrolne nHpopmalu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMH OJEKTPOHHOM HH(pOpMalMOHHO-00pa30oBa-
TenpHOM cpenbl BI'TIY:

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

e (Cucrema TecTHpOBaHMsI Ha OCHOBE equHOro mnoprana «VHTepHET-TeCTMpOBaHUS B
chepe obpazoBaHust WWW.i-exam.ruy;

e DJIEKTPOHHBIE OMOITNOTEUHBIE CHCTEMBI;

e MynbTUMEAUITHOE COITPOBOKACHUE JIEKIINN U MPAKTUYECKUX 3aHATUH.
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8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJAMMU U JIMIJAMHU
C O'PAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

[Tpu oOyueHUH JUIl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI TIPUMCHSIIOTCS a/1all-
TUBHBIC O6pa30BaTeJIbeIe TCXHOJIOTMHU B COOTBCTCTBUU C YCIIOBUAMMU, U3JIOKCHHBIMU B pPa3JiCiIC
«Oco0eHHOCTH peanu3anuy 00pa3oBaTeIbHON MPOrpaMMBI JIJIsi HHBAIHMIOB U JIUIl C OTPaHHYCH-
HBIMH BO3MOXKHOCTSIMH 3JIOPOBbS» OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl (MCIOJIB30BaHUE
CHECIHUATBHBIX YYEOHBIX MOCOOUI M JUIAKTUYECKUX MATEPUAIOB, CIICIUAIBHBIX TEXHHYECKUX
CPEICTB 00YYCHHS KOJJICKTUBHOTO ¥ MHIMBHIYIBHOTO MTOJIb30BAHUS, TPEIOCTABIICHUE YCITYT ac-
cucTeHTa (TIOMOIITHHUKA), OKa3bIBAIOIIETO O0YYAOIIUMCS HEOOXOAUMYE0 TEXHUIECKYIO TIOMOIIb U
T. 1.) C Y4ETOM UHAUBHUIYAIBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSl.

9 CIIMCOK JIMTEPATYPbI U UTHOOPMALIUOHHBIX PECYPCOB
9.1 JIuteparypa
OcHoBHasi iMTEpaTypa

1. Apnamnankosa, E.M. COopHUK 3a/1a4 110 HEOpraHUYECKo XxuMuu: yueod. nocodue / E.1.
ApnamnnkoBa, I'.H. Mazo, M.E. Tamwm ; nox pen. FO.J1. TperbsikoBa. — M. : Akagemus, 2008. —
207 c. (20 7k3.)

2. Axmeros, H.C. Aszuzoa, M K., bansiruna JI.W. JlabopaTopHbie U CEMUHAPCKUE 3aHITUS
1o o01Ielt u HeopraHudeckoi xumuu: yaeoroe nocooue / H.C. AxmetoB. — 6-¢ uz ., ucnp. — M. :
Jlanb, 2014. — 368 ¢. (10 3k3.)

3. lnunka, H.JI. 3amaun 1 yripakHeHUS 110 OOIICH XUMHH : y4e0.110co0ue I CTY/I. BYy30B
/ H. JI. 'nunka ; nox pea. B. A. PabunoBuya, X. M. Pybunoit. — crep. uza. — M. : Unrerpan-
ITpecc, 2011. — 240 c. (16 3k3.)

JonosHUTEeIbLHAS JUTEPATypa

1. ®ponos, B.U. IIpakTukym mo oOmield 1 HEOPraHUYECKOW XUMHUH: ydel.nmocodue ams
CTY[. By30B, 00y4aromuxcsi o HampaBiIeHUI0 « MeTamtyprusy», « XUMU4YecKas TeXHOJIOTUs U O1o-
texnonorus» / B.M. ®ponos, T.M. Kypoxtuna, 3.H. IpimoBa ; mox pen. H.H. [1aBnosa, B.1.
®ponoa. — 2-¢ u3., nepepad., gom. — M. : [Ipoda, 2002. — 301 c. (31 3k3.).

2. Apremenko, A.M. CnipaBouHoe pykoBoAcTBoO 1o xumuu / A.U. Apremenko, 1.B. Tuky-
HOBa, B.A. ManeBanHblIil. — 2-e u31., nepepad. u gon. — M. :Beicm. mik., 2003. — 366 c. (27 3k3.).

3. I'nmunka, H.JIL. 3agaun u ynpaxHeHus no obmeid XxuMuu: yued. mocodue Juist CTyl. He-
XHMM. cliell. By30B / o pea. B.A. Pabunosuua, X.M. PyOunoii. — 26-e u3z., crepeorun. — JI. :
Xumus, 1988. — 272 c. (15 7k3.).

4. Epeirun, [1.I1. Metonuka perieHus 3a1a4 Mo XUMHUH: y4e0.mocodue amis CTy. mnef. uH-
ToB 110 Onoit. u xum. crei. / JI.I1. Epeirun, E.A. [lumkus. — M. : [Ipocsemnienne, 1989. — 176 c.
(15 7k3.).

5. Kopcak, I'11. DxcnepumenTtansublie 3ana4un o xumun [Text] / Kopcak I'.U. - MuHck :
Hap.acBera, 1981. - 112 c¢. — 15 k. p. (7 3k3.).

6. Kynpssies, A. A. CocTapneHre XUMUYECKHX YPaBHEHUH : y4e0. mocodue 1is TeX. BY-
30B / A. A. Kynpssues. - 7-e u3f., nepepad. u gom. - MH. : Beicmr. mik.-A, 2009. - 319, [1] c. : un.
(19 7x3.).

7. Jlumun, P.A. Heoprannueckas XxuMus B peakuusx: cipaBoyHuk / P.A. Jluaun, B.A. Mo-
nouko, JIJI. Aaapeesa. — 2-e u3., mepepa0d., gom. — M. : [Ipoda, 2007. — 637 c. (5 2K3.).

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. Caiit o xumun http://www.xumuk.ru/

2. Karanor o0pa3oBaTenbHBIX HHTEPHET-pecypcoB http://www.edu.ru

3. [MomysipHast OuOIMOTEKa XUMHYECKUX DJIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

4. DnexTponHas 6ubimoreka o xumuu MI'Y http://www.chem.msu.su/rus/elibrary/

9.3 DJIeKTPOHHO-0MOINOTEYHBIE PEeCyPChI

1. Polpred.com O630p CMU/CnpaBounuk http:// polpred.com/news.



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=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://www.xumuk.ru/
http://www.edu.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
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2. DBC «IOpaiit» https://urait.ru/.
10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jli1s mpoBeieHH S 3aHATHI JIEKIIMOHHOTO U MPAKTHUECKOT0 TUIIA, TPYIIOBBIX U UHAUBUIY-
QIbHBIX KOHCYJbTALMN, TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOH aTTecTalluu HCIOJb3YIOTCS
ayJIMTOPUH, OCHAIIEHHbIE yueOHOW MeOenblo, ay TMTOPHOM JJOCKOU, KOMITbIOTEpOM(paMH) ¢ ycTa-
HOBJICHHBIM JIMIIEH3UOHHBIM CHEIHAIN3UPOBAHHBIM POTPAMMHBIM 00ECTIEYeHHEM, KOMMYTATO-
POM JIJIsl BBIXOJIA B 3JIEKTPOHHO-OMOIIMOTEUHYIO CUCTEMY M AJIEKTPOHHYIO HH(POPMAIIMOHHO-00-
paszoBatrenbHyto cpeny bI'TIY, mynbTUMEIUITHBIMU TPOEKTOPAMHU, SKCITO3UIIMOHHBIMU SKPAHAMU,
y4eOHO-HaTJIJHBIMU TOCOOUSMU (TaOIUIbI, MyJIbTUMEIUITHBIC ITpe3eHTanuu). i npoBeneHus
IIPAKTUYECKUX 3aHATUHN TAK)KE UCIIOJIb3YETCS:

Ayn. 103 «A». YueOHasi 1abopaTopusi HEOPraHM4YeCKOM XMMHUM, KOTOpasi OCHaIlleHa
CIIEYIOIIMM 000PYIOBaHUEM:

e KOMIUIEKT ayTMTOPHOI MeOenu

e AynuTopHas 10CKa

e KomnbioTep ¢ yCTaHOBJICHHBIM JIMIEH3UOHHBIM CHEIMAIN3UPOBAHHBIM IPOrPAMMHBIM
oOecnieueHueM (2 mr.)

e [Ipunrep (1 wr.)

e KowmmbioTep ¢ yCTaHOBIEHHBIM JIMIIEH3NOHHBIM CIICIIHAIIU3UPOBAHHBIM IMPOTPAMMHBIM
obecrnieueHreM

e MynbpTUMeaUKHBIN poekTop (1 mT.)

DKCMO3UIMOHHBIN SKpaH (HaBecHOM) (1 mmiT.)

Cron naGoparopHslii (3 mT.)

CymmnibHBIH mKad

Becwt EK-410 (Texauueckue)

[raTuBel 111 MPOOUPOK, HArpeBaTEIbHBIC IIPUOOPHI, TabOpaTOpHAs TOCyaa
XUMHUYECKUE PEAaKTHBBI TI0 TEMATHKE JIAO0OPAaTOPHBIX padoT

¢ YuyeOHO-HATJISIHBIC TIOCOOHS - CIIai Ibl, TAOIHIIBI, MYJIbTUMEINHHBIC IPE3CHTAIMHN T10
JUCIUIINHE.

CaMocTosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTCs B ayJUTOPHUSAX OCHAIIEHHBIX KOMITb-
IOTEPHON TEXHUKOM C BBIXOJIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely By3a,
B CIIEIUATM3UPOBAHHBIX JT1a00paTOPUSAX MO TUCIUILIMHE, a TAKXKE B 3ajJlaX JOCTYNa B JIOKAJTBbHYIO
cetb BI'TTY, B maGopaTopuu NCUXOIOT0-MeIaroriuecKux UCCIe0BaHuN U JIp.

Hcnoan3yemoe nporpammuoe odecriedenue: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft®Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3pa6orumk: Eroposa 1.B., 1okTop XUMHYECKUX HayK, podeccop Kadeapbl XUMUU.
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

YTBepxaeHue naMeHeHui u nonosHennit B PITJ] nns peanuzanuu B 2023/2024 yu. T.
PII[] ob6cyxaena u ogqobpena nmns peanuzaiuu B 2023/2024yy. 1. Ha 3aceqannu Kadeapbl XUMUH
(mpoTtokost Ne 9 ot «28» urons 2023r.). B PI1/] BHeceHbI crieqytonue H3MEHEHHS U JIOTTOJTHCHHMS:

Ne nzmenenus:
No cTpaHHMIIbl C KBMEHEHUEM:
UckmounTh: BxirounTs:

YrBepxaeHue usmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHA, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2024/2025 yuebHoM roay Ha 3acenanuu kadeapsl (mpotokos Ne 8 ot 30 mas 2024 1.).



