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1. MACITIOPT ®OHJA OINEHOYHbIX CPEACTB

1.1. O61acTh NPUMEHEHUSA

®onn oneHounbix cpeactB (POC) — HeoThemiemass 4YacThb paboueit
IPOrpaMMBbl TUCHUIUIHHBI (MOIyJist) «MeToauKa COCTaBJICHUS W PEUICHHs 3a7ad
M0 XUMUU» W TpeAHa3HAYCeH JUIsi KOHTPOJS W OICHKHM 00pa30oBaTeNIbHBIX
JTOCTHKEHHUH CTYIEHTOB, OCBOMBIIINX MPOTPaAMMYy TUCIUILTAHBI (MO JIS).

1.2. Henu u 32124 (pOHIA2 OLIEHOYHBIX CPE/ICTB

LHenp @OC — yCTaHOBHTh COOTBETCTBUE YPOBHS  IOJArOTOBKH
oOyuaronerocsi TpeboBanusiMm @PI'OC BO 0OakanaBpuaT 10 HampaBJICHUIO
noarotoBkn 44.03.05 Ilemarornuyeckoe oOpazoBaHue (¢ AByMs MpoduiIssMu
MOJITOTOBKM), YTBEPKIECHHBIM TNpHUKa3oM MuHHCTEpCcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit denepanu ot 22 ¢geBpans 2018 r. Ne 125 (¢ u3MeHEHUsSIMH U
JOTIOJTHEHUSIMH ).

1.3. [lepevyens koMmeTeHUil, GopMUpYeMBbIX B IMpolecce OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI
[Ipouecc  oCBOEGHMS  JTUCUUILIMHBI

CJIeayrommx KOMHCTCHHHﬁ N HHAWUKATOPOB UX TOCTHUIKCHUA:

HampaBieH Ha (GOpMHpPOBaHUE

Koa mo ®I'OC BO \ NHaukaTop 10CTHKEHUS

[IpodeccuonanbHbie

I1K-4. Crioco6eH ycTaHaBIUBaTh CO/Iep)KaTeNbHbIE,
METO/I0JIOTHYECKUE U MUPOBO33PEHUYECKUE CBSI3H
npeMeTHON 00J1acTh (B COOTBETCTBHU C MPOQHIIEM
Y YpOBHEM O00OyUEHHS) CO CMEKXHBIMU HAy4YHBIMH
obnactsMu

[IK-4.1. YcranapnuBaeT U aHATU3UPYET
METOI0JIOTO-MHUPOBO33PEHIECKHE TPUHITUTIBL U
MCKAUCHUIITIMHAPHBIC CBA3U COBpeMeHHOfI
XUMUHH CO CMCKHBIMH HAYYHBIMU O6HaCT$IMI/I,
MTO3BOJISIONIMMU BHITH HAa IPUHITUTHAITEHO
HOBBIN UHTETPATUBHBIA YPOBEHD MTO3HAHHUS
MEXaHU3MOB q)YHK]_[I/IOHI/IpOBaHI/ISI OTACJIBbHBIX
OMOJIOTUYECKUX CHCTEM U 11eJI0r0 OpraHu3Ma.

[TK-4.2. OG0CHOBBIBAET POJIb IBOJIFOLIMOHHON
HJier B OMOJIOTHIECKOM MUPOBO33PECHHM; BIIAJICET
COBPEMEHHBIMHU MPEACTABICHUSIMHU O
3aKOHOMEPHOCTSIX Pa3BUTHsI OPraHUYECKOr0 MHUpa.

I1K-4.3. COOTHOCUT COOCTBEHHBIE LIEHHOCTHBIE
MHPOBO33PEHYECKO-METOI0IOI MUECKUE OCHOBBI
COBPEMEHHON OMOJIOTHU C €CTECTBEHHOHAYYHON
KapTUHOW MHUpa U ONPEJIENISIET COOTHOIICHUE
CyOBEKTUBHOT'O U OOBEKTHBHOTO B 00IIEH
KOHIIEIIMH Pa3BUTHS, OCMBICIIMBAET IIEJIOCTHOE
[MOHMMAaHWE MaTePHAIbLHOTO MUPA U Ha €r0 OCHOBE
OOBSCHSIET MIPOUCXOXKICHUE KU3HH, & TAKXKE
CJIOXKHBIC MPOLIECCHI, IIPOTEKAIOIINE B IIPUPOJIE,
00IIIECTBE U CAMOM YEJIOBEKE.

[1K-4.4. ®opmupyeT MEKIUCITUTUTHHAPHEIE CBSI3H
B 00J1acTH OMOJIOTHH U XFMMHH Ha OCHOBE
WHTETPaIH HAyYHO-UCCIIEA0BATEIbCKON U




METOIUYECKON AEATEIHHOCTH.

[TIK-4.5. [ToHuMaeT COBPEMEHHYIO XUMUYECKYIO
KapTUHY MUpPa, HO3BOJISIOLIYIO pacCMaTPUBaTh BCE
MOJIyYEHHBIE PE3YNbTATHl B UX €AUHCTBE U
B3aUMOCBSI3H U COOTHOCUT UX C
€CTECTBECHHOHAYYHOU KapTHHON MUpPa B LIEJIOM.

IIK-5. CriocoGeH omnpenensrs COOCTBEHHYIO
MO3HULUIO OTHOCUTENBHO JUCKYCCHUOHHBIX MPOOJIeM
npeaMeTHOH 00J1acTh (B COOTBETCTBHU C MPOQHIIEM
U YpOBHEM O0yUYEHH)

IIK-5.1. CamoCTOSATEIHHO TPOBOIUAT
HCCIICIOBAHMS, TIOCTAHOBKY OMOJIOTHUECKOTO
JKCIIEPUMEHTA, HCIOJIb30BaHUE HH()OPMAIIMOHHBIX
TEXHOJIOTHIA JJIS1 PEIIeHUS HAyYHBIX U
pohecCHOHaIBHBIX 33]]a4, aHATIU3 U OIEHKY
Pe3yNIbTaTOB Ta00PaTOPHBIX U MOJIEBHIX
HCCIIEIOBaHUI.

[IK-5.2. TIposiBasieT cioCOOHOCTH
apryMEHTHUPOBAHO, JIOTUYECKU BEPHO U SICHO
BBIPA)XaTh CBOIO MO3HUIIMIO M0 00CYKIaeMbIM
JAUCKYCCHUOHHBIM HpO6JI€MaM B COUCTaHHU C
TOTOBHOCTBIO K KOHCTPYKTUBHOMY JTHAJIOTY U
TOJICPAHTHOMY BOCIIPUATHUIO MHBIX TOYCK 3PCHUA.

IIK-5.3. Brnageer HaBbIKaMU MOMCKA U TIEPBUYHOM
00pabOTKN HAYYHOH U HAYYHO-TEXHUIECKON
uHQOpMaIH B 00JIACTH XUMHH.

[IK-5.4. OcyumiecTBisieT KpUTUYECKUNA aHATU3 U
cuHTe3 MH(pOpPMaIUK B 00JIACTH XUMHUH.

1.4. Oranbl ¢dopMuUpoBaHMsS KOMIETEHUMH M CpeACTBA OIeHUBAHUSA

YPOBHS UX ¢GOPMHPOBAHHOCTH

. KonTposbHO-011eHOYHBIE CpeicTBA
Jransl popMUpPOBaHNA KOMITETEHIIHIA Komnerenunu
/ c1i0c00 oLeHNBaHUS

Pazpmen 1. OGmme BOnmpockl METOAUKH I1K-4 YcTHBIN OMpOC, COCTABIEHUE H
peleHus 3a1a4 1o XUMUHU peleHue 3a/1a4

I1K-5
Paznen 2. Meronuka cocTaBieHus U I1K-4 YCTHBII OIIPOC, COCTaBIEHUE U
peLIeHNs] PacUeTHBIX 3a/1a4 peleHue 3a1a4

IK-5
Texkymas arrecTanus I1K-4 Y CTHBIN OIIPOC, COCTAaBIEHNUE U

pelienue 3a1a4y

I1K-5
IIpomMe:kyTouHAas aTTecTANUS I1IK-4 3auer

I1K-5




1.3. Onucanue noka3zaresei (popMUPOBAHNSI KOMIETEHIM A

Kox xomnerennuu

IlianupyemMblie pe3yabTaTbl 00y4eHus1 (1I0KAa3aTeIn)

[TK—+4

3HaeT: - MeCcTo, 3HaYeHHE U (PYyHKIIUH pacyeTHBIX 33a4 B Kypce XUMUHU
CpeIHEl MIKOJIbL;

- TIICUXOJIOTO-11€JarOTMYECKNE OCHOBBI IPUMEHEHMSI U PELLICHUS
HIKOJIBHBIX 33Ja4 110 XUMUH;

- crocoOBI PEeIICHHSI TUTIOBBIX, YCIIOKHEHHBIX U OJTMMITHAIHBIX
XMMHUYECKHX PACUeTHBIX 33Jja4 M METOJUKY UX OOBSICHEHUS B y4eOHO-
BOCIIUTATEIBbHOM IIPOLIECCE;

- MeTO/Ibl POPMHUPOBAHNUS HABBIKOB CAMOCTOSITEIIbHON pabOThl U
Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEN U JIOTHYECKOTO MBIIIUICHUS
yUalluxcsl.

- HOPMATHBHBIE IOKYMEHTHI, perjiaMeHTupytoue nposeaenue ' MA u
EI'D, cTpyKTypy U coaepxKaHue KOHTPOIbHO-U3MEPUTEIbHBIX
matepuanos st A u EI'D no xumuu, npoueaypy npoBeaeHUs
roCyJapCTBEHHOIN UTOrOBOM aTTECTAallMU U €AMHOTO rOCYJ1apCTBEHHOTO
9K3aMEHa;

YMETB!

- COCTaBJIATH TEKCTHI 33/1a4 Pa3IMYHOIO TUIIA U YPOBHS CIOXKHOCTH JJIs
UCIOJIb30BaHUS B Y4€OHO-BOCIIUTATEIBHOM IIPOLIECCE;

- OOBSICHATD yYalIuMCs pemieHne u opopmieHne 3a1a4 ¢ IpUMEHEHUEM
OIIpEeJIEJIEHHBIX aJITOPUTMOB U MEXKIIPEIMETHBIX CBA3CH;

- pemarb COOTBETCTBYIOIIME 3a/1a4M IIKOJIBHOI'O Kypca XUMHH
(BocnuThIBaroIIKE, 00pa3zoBaTeIbHbIE, PA3BUBAIOILNE), UCTIONb3YS
XMMHYECKHE pacueThl B KAUECTBE CPEJCTBA O0YUEHUS U BOCIIUTAHUS;

- HaXO/AUTh UCTOUYHUKHU MH(OPMAIIIH 10 METOJUKE PEILICHHs pacueTHBIX
3a/1a4 B LIKOJIE;

BJIAJICET:

- HaBBIKAMH IPUMEHEHHS MaTeMaTHUECKUX U PU3UIECKUX MTOHITHH H
BEJIMYMH B PEILICHUH PACUETHBIX XUMHUECKUX 3aJ1ay;

- HaBBIKAMM pa3pabOTKH YPOKOB, BKJIIOYAIOIIMX PELICHHE PaCUETHBIX
XMMUYECKHX 3a/1a4.

[TK-5

3HaeT: - MEeCTo, 3HaueHue U (PyHKIIMK pacueTHBIX 3a7ad B Kypce XUMHUU
CpeIHEN LIKOJIBL;

- TCUXOJIOTO-NEeJIArOrMYeCKUe OCHOBBI IIPUMEHEHHUS W  pEHICHUs
LIKOJIBHBIX 33/1a4 110 XUMUH;

- CcmocoObl pEeHIeHHs] THUIOBBIX, YCIOXKHEHHBIX U  OJMMIIMATHBIX
XMMHUYECKHX PACUETHBIX 33Jad M METOJUKY UX OOBSICHEHUS B y4eOHO-
BOCITUTATEILHOM IIPOLIECCE;

- MeToAbl (OPMHUPOBAHUS HABBIKOB CaMOCTOSTENBHOM pPaboOThl U
pa3BUTHS TBOPUYECKUX CHOCOOHOCTEM M JIOTUYECKOTO  MBIIIJICHUS
Y4aLIHUXCS.

- HOpPMAaTHBHBIE JIOKYMEHTBI, perinameHTupyoomue nposenenue ['MA un
EI'D, crpykTypy ®  COAEpX,aHUE  KOHTPOJIbHO-U3MEPUTEIbHBIX
matepuanoB s [MA w EI'D mo xumum, mnpouenypy HIpOBeIeHUS
rOCyJapCTBEHHOM WTOTOBOM aTTECTAllMM M €QUHOI0 IOCyAapCTBEHHOIO
JK3aMCHa,

YMETB:

- COCTABJIATH TEKCTHI 3a/1a4 Pa3JIU4YHOIO THIA U YPOBHS CIIOKHOCTH UL
WCIOJIb30BaHUS B Y4€OHO-BOCITUTATEIHHOM MPOLIECCE;

- OOBSICHATPH yyallUMCsl pellieHHe U 0(popMIICHHE 331a4 ¢ IPUMEHEHUEM




OIPECIEHHBIX AITOPUTMOB U MEXIIPEAMETHBIX CBS3€EH;

- pemlaTb COOTBETCTBYIOIIME 3aJauyd IIKOJBHOIO Kypca XHUMHUHU
(BocniuThIBarOIME, OOpa3oOBaTENIbHBIE, Pa3BUBAIOLINE),  UCIIOJB3YS
XMMHUYECKHE PACcUYeThl B KAYECTBE CPEACTBA O0YUEHMs U BOCIIUTAHHUS;

- HAXOJUTh UCTOYHUKU MH(OPMAIMH IO METOUKE PEIICHHUS PACYETHBIX
3aJa4 B ILIKOJIE;

BIIAJIECT:

- HaBBIKAMM IPUMEHEHUS MaTeMaTHYECKUX M (PU3MUECKUX IMOHITUH U
BEJIMYMH B PEILICHUU PACUETHBIX XMMHUUECKHX 3ajiay;

- HaBbIKaMM DPa3pabOTKU YPOKOB, BKJIIOYAIOIIMX PELICHHE PACYETHBIX
XMMHUYECKHX 3ajau.

1.6. Kputepun ouneHMBaHHMsI KOMIIETEHIMHA HAa Pa3HbIX 3Tamax MXx

(¢popMupoBanusn

KoanuyecTBoO

Buj yueOHoi1 padoThl 0aJ/I0B

O®0 | 0-390 300

7 cemectp / 13 TpuMecTp

Pentenue 3amau 40 - 30
CamocrositenpHas pabora 20 — 30
[TncbMeHHBIM 3a4eT 40 - 40
Bcero 100
HakonureabHas cucremMa ouneHuBanus no 100-6a1ibHoi mkaJie
Yeroipexodad- 100- BykBennas mkaJna, coorsercreyromas 100- Cucrema
JIbHasl cUCTeMa |0a/uIbHas 0aJUIbHOM 1IKAJIe OlLlEHUBAHUS
OlleHUBAHUS HIKaJa 3ayeTra
IK3aMeHa
OTan4HO 90-100 | A — OTIUYHO — TEOPETUUYECKOE COJIEPKAHUE Kypca
0OCBOEHO IOJIHOCTBIO, 6€3 MPOoOeIoB; He0OX0AUMBIE
MPAKTUICCKHIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepuaaoMm chOpMHUPOBAHBIL; BCE
MPeyCMOTPEHHBIE TIPOTPaMMON 00yICHHS
yaeOHbIe 3aJaHUs BBITOJHEHBI, KAUeCTBO UX
BBIIIOJTHEHHS OLIEHEHO YKCJIOM 0alIoB, OJIU3KHM K
MaKCHUMaJTbHOMY
Xoporto 83-89 |B — odeHB XOPOIIO — TEOPETUUECKOE COICPKAHNE
Kypca OCBOEHO IOJIHOCTBIO, 0e3 Mpo0OesoB;
HEe0OX0IMMBbIE MTPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTEPHUaIOM B OCHOBHOM
C(OPMHPOBAHEI;, BCE TIPEAYCMOTPEHHBIC
MporpamMmoii o0y4eHust yueOHbIe 3aaHus
BBITIOJTHEHBI, KAYECTBO BBIMIOJTHEHUS OOJIBIIMHCTBA
M3 HUX OL[CHEHO YHCJIOM 0aylioB, OJU3KHM
K MaKCUMaJIbHOMY 3auTeHo
Xoporio 75-82 C — xopouIo — TeOpeTUIECKOE COJIEpKaHue Kypea




OCBOEHO IMOJTHOCThIO; HEKOTOPHIE TPAKTUYECKUE
HABBIKU pabOThI C OCBOCHHBIM MAaTEpHAIIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMol 00ydeHUs
y4ueOHbIE 3a/I1aHUS BBIOJTHEHBI, KAU€CTBO
BBITMIOJTHEHUS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0aJlIIOB, HEKOTOPHIC BUIBI
3aJJaHU} BBINOJIHEHBI C OIKUOKaMU

Y noBieTBO-
PHUTEIBHO

63-74

D — ya0BIETBOPUTENIBHO — TEOPETUUECKOE
COJIepKaHUE IUCIUTUINHBI OCBOCHO YaCTHUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBbIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMupOBaHbI; OOJIBIIMHCTBO
IPEIYCMOTPEHHBIX MPOTPAaMMO 00yUYeHHUS
y4eOHBIX 33J]aHUH BBIIIOJHEHO, HEKOTOPBIC

13 BBINOJIHEHHBIX 33JJaHUH, COIEPKAT OIIHUOKH

Y 10B1I1ETBO-
pUTEIBHO

50-62

E — nocpencTBeHHO — TeOpeTHYECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOTHI

HEe c(hopMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
porpaMmMoil o0ydeHus yueOHble 3a1aHUs

HE BBITIOJHEHBI JTH0O0 Ka4eCTBO BBITIOJTHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YHMCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

Heynosnerso-
PHUTEIBHO

21-49

FX — Heyl0BIETBOPUTEIBHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HE00X0/IMMbIE MPAKTUYECKNE HABBIKU pabOTHI
He c(hOPMUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMOii 00y4YeHHUs
y4eOHBIX 33JaHUI HE BBINOJIHEHO JIU00 KauecTBO
UX BBITOJIHEHUS OLIEHEHO YHCIIOM 0alioB,
OJIM3KUM K MUHUMAaJILHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITENbHOM paboTe Hajl
MaTepuaioM Kypca BO3MOXKHO MOBBILIEHHE
Ka4yecTBa BBIIOJHEHMsI yUEOHBIX 3a1aHUI

Heynosnerso-
PUTENBHO

0-20

F — Hey1oBIeTBOPUTETHHO — TEOPETUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOJUMbIe
MPaKTUYECKUE HABBIKK PAOOTHI

He C)OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHBIS
3aJIaHusl COJEPIKAT TPYyOBIe OITMOKH,
JOTIOTHUTETIbHAS CAaMOCTOSITeTIbHAs paboTa Ha/l
MaTepHaIoM Kypca He IPHUBEACT K KaKOMY-TTHO0
3HAYUMOMY MOBBIIIEHUIO KaYECTBA BHITTOJIHEHUS
y4eOHBIX 3aJaHUI

He 3auteno




2. KOHTPOJIBHO-OLIEHOYHBIE CPEJICTBA
2.1.0neHo4HbIe CpeCcTBA TEKYLIEro KOHTPOJIA (THIIOBBIE)

Bomnpoce! AJis1 yCTHOTO onpoca:

Pasznen 1. O0mue BONpPoOChl METOAUKH pelleHus 32124 110 XMMHUH

1. Pemenue 3ama4 Kak METOJ YIIPABJICHHUS MTPOLIECCOM OOYUESHHUS T10
XUMUHU.
AJNTOpUTMBI pEHIEHUS U COCTABJICHUS] XUMAYECKHX 3a/1a4.
PacueTHble U 3KCIIEpUMEHTAIIBHBIE 337]a41 B IIKOJIBHOM KypCe XUMUU.
Junaktuueckas KiacCu(pUKalus pacueTHbIX 3a/1a4.
@opMUPOBaHHUE Y YUAIINUXCS YMEHUHN PEIIaTh 33/1a4u.
Meronnka uCnoJIb30BaHus 33/1a4 Ha YPOKaxX XUMHH.
Paszges 2. MeToguKka cOCTABJICHHS U PELICHUSA PACYETHBIX 32124

AN N

OO01Me pekoMeHJauy 0 00YYEHHUIO MKOJbHUKOB pelaTh XMMUYECKUE 3a/1a4H,
MCIIOJIb30BaTh MEKIIPEIMETHBIE U BHYTPUKYPCOBBIE CBSI3U B PELIEHUN PACUETHBIX
XUMHAYECKHUX 3a]1a4 1 OCHOBHBIE ATAIlbl, IPUHIIUIIBI PEIICHHS 33/1a4 Y BBIITOJTHEHUS
YIIPaXHEHNUN 110 TEMAM:

1.
2.

b

9.

Boruncienre Macchl BEIECTBA [0 €r0 KOJIMYECTBY U OOpaTHBIN pacyer.
OmnpeneneHne MaccoBOM JOJM AJIEMEHTa B BEUIECTBE IO €r0 MOJIEKYJISIPHOU
Macce ¥ Hao0opoT.

Pacyer 00beMOB M OOBEMHBIX [10JIEd Ta30B C HCIOJb30BAaHUEM TIa30BBIX
3akoHOB (ABoraapo, boins — Mapuorra, ['eii-JTroccaka, MenaeneeBa —
Kianeitpona).

BriBo hopMyI1 coeTuHEHUH IO KOJTMYECTBEHHOMY COCTaBY.

3amaui Ha BBIYMCIIEHUE KOJIMYECTB, MAcC U OOBEMOB MCXOJHBIX BEIIECTB IO
KOJIMYECTBY, Macce U 00beMy MPOAYKTOB PEAKIIMU U OOPATHBIE PACUETHI.
Pacuer kommMuyecTB, Macc M OOBEMOB MPOAYKTOB PEAKUUU, €CIH OJMH U3
pPEareHToB B3AT B U30BITKE.

Bbluncienus: KoJIM4ecTB, MacC U 0ObEMOB IIPOJIYKTOB PEAKIMH, €CITU OJUH U3
pPEareHToB COACPKUT MIPUMECH.

3ajmaun Ha OINpEJeNeHHe BbIXOJAa MPOJIYKTa pPEaKUud OT TEOPETHUECKH
BO3MOYHOTO.

BoluncneHnss 1o ypaBHEHUSIM peEakiui, MNPOTEKAIOUIUX B PaCTBOpAX H
TpeOyIOIIMX yueTa KOHIIEHTPALUU PeareHTOB.

10.TepmoxuMUYECKHE PACUETHI.

11.KomOuHMpOBaHHBIE 33/1a4M TI0O HEOPTAHUYECKON XHUMUH.
12.KomMOMHMpOBaHHBIE 33/]a4M TI0O OPTAaHUYECKON XUMHH.
13.2OkcniepuMeHTaIbHbIC 3a]aUH.

14.3ama4yy TOBBIIIIEHHON CJIOKHOCTH.

15.Onummnnagaele 3a1a4u.

3agaum 17191 pelieHUs HA MPAKTUHYECKUX padoTrax:

1. CKOJBKO CTPYKTYPHBIX €IMHMI] COJIEPKHUTCS B MOJIEKYJSIPHOM HOAE Maccoil

50,8 r?



2. B kakoMm konmuecTBe BelecTBa okcuaa cepol (IV) comepkurcs Takoe ke 4ucio
aTOMOB cepbl, uyTo U nupute FeS, maccoii 24 r?

3. CKONbKO MOJIEKYJ YTJIEKHCIIOTO ra3a HaxoauTces B 1 11 Bo3ayxa, ecinu oObEMHAas
noist CO; cocrasisieT 0,03% (ycinoBust HopMaiabHbIE)?

4. OTHOcuTeNbHAsA aToMHas Macca (ropa paBHa 19. Onpenenute CpeaHIO Maccy
aroma (Topa (B Kr), y4UTBIBAs, YTO Macca aroMa yriueposaa pasua 1,993-10°%° kr.

5. IINOTHOCTH rajJOreHOBOIOPO/Ia MO BO3AyXY paBHa 4,41. Onpenenute mIOTHOCTh

ATOTO rasa 1o BOAOPO1Y U HA30BUTE €TO.

. Kakoit 00béM mipu H.y. 3aaumarot 27-10%! monexyn raza?

7. B cocTaB XMMHUYECKOTO COEIMHEHUSI BXOASAT HATpui, Gochop M KHUCIOPOI.
MaccoBsie 1071 351eMeHTOB cocTaBisoT (%): HaTpus — 34,6, pocdopa — 23,3 u
kucinopona 42,1. Onpenenure mpocTeninyo GopMyy COeTUHEHUS.

8. [Ipu cxuranuu 1,7 T HEU3BECTHOTO BEIIECTBA B KUCIOpoje oOpazoBasioch 2,8r
azora u 3,4r BojAbl. YCTaHOBUTE (POPMYJy BEIIECTBA, €CIU €ro MOJspHas Macca
paBHa 17r/Monb.

9. Onpenenute 3MNUPUYECKYI0 (OPMYJy BEIIECTBA HCIOJIB3YEMOrO B IHILEBOU
MIPOMBIIIJIEHHOCTH JIJIs TIPUJIAHUS 3a1axa aHAHACOB, €CJIM MPU CKUTAHUU 2,78Mr
3TOro coeauHenus oopasyerca 6,32mr CO; u 2,58Mr Boabl. MossspHas Macca

10. MonspHass macca COEIMHEHHUS a30Ta C BOAOPOAOM paBHa 32 T1/MOJIb.
Onpenenure QopMyily 3TOr0 COECIWHEHHUS, €CIIM MaccoBas JIOJIsl a30Ta B HEM
coctaBisieT 87,5%.

11. 10 r HekoToporo rasza mpu H. y. 3aHHUMAOT 00BEM 5,6 1. Ompenenute
MOJISIPHYIO Y OTHOCUTEIBHYIO MOJIEKYJIIPHYIO Maccy 3TOTO rasa.

12.  Omnpenenute M® ra3zoo0pa3HOro COEIMHEHHSI CEpPhl C BOAOPOJIOM, €CIIU
MaccoBas J0Jisl cepbl B HEM cocTaBiisieT 94,1%, a macca 11 ipu H.y. paBHa 1,52 T.

13. Tlpu pasnokeHHH BOJbI JIEKTPUYECKUM TOKOM BBIACIUIICA BOAOpOna (H.Y.)
o0béMOM 3,36 1. Bbluncnure KOJIMYECTBO U YMCIO MOJIEKYJ 00pa30BaBLIErOCS
KHCIIOPO/JIA.

14. ®ocdun kansius CazP, pearupyer ¢ Bomoi ¢ obpazoBanuem pochuna PH3
u ruapokcuaa kanbiusa Ca(OH),. CoctaBbTe ypaBHeHUE 3TOM peakiuu. CKOIbKO
r. pochuna moxer nonyuntses u3 1,75 r CazP,?

15. Kakyro mMaccy [MHKa HYHO PacTBOPUTH B CEPHOM KHUCIIOTE ISl MOJYYEHHUS
BOJIOPOJIa, KOTOPBIM MOXHO BOccTaHOBUTH okcua meau (II) maccoit 14,4 1.?
VYuTuTe, 4TO BOJIOPO/I I BOCCTAHOBJICHUS HY>KEH B IBYKPAaTHOM U30BITKE.

16. Ompenenute mMaccy ocajika, KOTOPbIA 0Opa3yeTcsi mpu MPOIYCKAHUH Yepe3
pacTBOp, conaepkalmii U30BITOK HUTpaTra cepedbpa, OpomMoBoIOpOJa 00BEMOM
6,721 (H.y.).

17. Uepe3 pactBop, coaepxkammii 60 r. moauaa HATpus, MPOMYIIEH XJIOP.
OnpenenuTe KOIMYECTBO 00pa30BABIIETOCS HOIA.

18. Harpenn cmece mnoapeHHoM coimu Maccod 117 r m 200cm3 pactBopa
(p=1,727r/cm3) ¢ maccoBoi aoneit cepHoil kuciotel 80%. Onpenenure Maccy u
KOJIMYECTBO BBIJEIUBIIETOCS XJIOPOBOJOPO/A.

19. TIlpu mnpomyckaHMM HarpeTol CcMecH MeTaHa C BOJSHBIM TIApOM HaJ
KaTaJIM3aTOPOM TOJYYHJIM BOJOPOJ (H.Y.) o0béMoM 5,6 1. Onpenenure 00bEM
MeTaHa, BCTYMHUBIIETO B PEAKIIHUIO.

@)



20. Ilpu oOpabotke oxcunma wmaprania (IV) KOHIIEHTPUPOBAHHOW COJISTHOU
KHUCJIOTOM BhIIEeNUIICA XJI0p 00béMoM 4,48 1 (H.y.).PaccunTaiiTe Maccy KUCIOTHI,
BCTYIIMBLIEH B PEAKLHUIO.

21. Ompenenute Maccy coiau U 00BEM Bojopoaa (H.y.), KOTOPBIE MOJYYarOTCs
Ipy B3aUMOJCUCTBUM 1,5 MOJb amOMHHHS C H30BITKOM pPAacTBOpa CEpPHOM
KHUCJIOTHI.

22. CkKonpbKO MOJEH coiu oOpa3yeTrcs MNpU B3aUMOACHCTBHU PaCTBOPOB,
coaepxanux 11,2 r KOH u 20 r HNO3?

23. Jna monyyeHus XJjopujga amMMmoHusi B3uim 11,2 1 amvmmaka m 11,4 7
XJIOpoBoJ0poAa (H.y.). CKOJIbKO T. MPOAYKTa peakiuu 00pa3oBaioch.

24. Kakoit o00béM (H.y.) 3aiMér okcun aszora(lV), momydeHHBIH mnpH
B3auMoOIecTBUM 2 MoJib okcua azota (I1) u 1,5 monb kucinopoa?

25. Beluucinure mMaccy HUTpaTa Kalus, cojepxamero 5% npumeceid, KOTOPBIi
HEO0OXOIUM JJIsI TTOJTyYeHHUs KUCIopoaa o0bEéMoM 112 11 (H.y.) mpu TepMUYECKOM
Pa3NOKEHUH COJIH.

26. Ilpu B3aUMOJEHCTBUM TEXHUYECKOro HaTtpus maccod 50 T ¢ Boaou
BbIZICTWIICS Taz o0bEMoM 22,4 11 (H.y.). Ompenenure maccoByro aoiio (%)
npuMeceil B TEXHUYECKOM HATPUH.

27. Kakas macca KaJblIMEBON CEIUTPbl MOXKET ObITH MOJTY4YEHA W3 THUJIPOKCUJIA
Kajblusl Maccol 148 r, B KOTOpOM MaccoBasi JI0Js1 MOCTOPOHHUX IPUMECEN
cocTaBisieT 8%.

28. Ilpu okucnenuu 34 xr ammuaka Obuto mosydeHoS4 kr okcuaa azora (II).
Boeruucnure BoIxo1 OKcua a3oTa (B %) OT TEOPETUYECKH BO3MOKHOTO.

29. Kakoii 06béM ammuaka (H.y.) MOKHO TIOJYy4uTh U3 214 T XJiopua aMMOHUS,

30. ecnm maccoBas N0Js BbIXOJla aMMHMaka coctaBuwia 95% oT TeopeTudecku
BO3MOKHOTO?

31. U3 86,7r Hurpara HaTpusa, coaepxaiiero 2% mnpuMecend, MmoaydeHo 56,7t
a30THOM KUCHOThL. KakoB BBIXOJT a30THON KUCIIOTHI?

32. Ilo tepmoxummueckomy ypaBHeHuto H,O + SOs; = H,SOs + 682 x/x
BBIYUCIIUTE KOJMYECTBO TEIUIOTHI, KOTOpas BBIACIUTCS MpU 0OpabOTKE BOIOM
okcuna cepsl (VI) maccoit 24 r.

33. Ilo Tepmoxumuueckomy ypaBHenuto 2H, + O, = 2 H,O + 571,68 x/x
BBIYUCIIUTE KOJUYECTBO TEIIOThI, KOTOPas BBIACIUTCS MPU CTOPAHUM BOJAOPOAA
o0séMom 67,2 1 ( H.y.). PaccumTaiite, kakoil 00bEM Bo3myxa (H.y.) IJIsl 3TOTO
noTpedyeTtcs (00bEMHAs 107151 KUCIopoaa B Bo3ayxe cocTaBisieT 20%).

34. Ilo tepmoxumuueckomy ypaBHeHuto C + O, = CO;, + 393,5 x/[x Beiunciure
KOJIMYECTBO TEIUJIOTHI, KOTOpas MOTPeOyeTcs NP CKUTAHUU KAMEHHOTO YTJIs
Maccoii 1 T, conepxariero 16% npumecei.

35. CocraBbTe TEPMOXUMHUYECKOE YpaBHEHHE O00pa3oBaHUsS BOABI (KUAKOM) U3
MPOCTBIX BEILECTB, €CJIM U3BECTHO, UTO MPU 00pa30BaHUM 9 T BOJbI BBIICIACTCS
123 x/I>k TEIIOTHI.

36. Ilpu cxwuranum 5,6 n yrapHoro rasza Bwiaenwioch 70,5 kK TEmmoTsl.
CocTaBbTe TEPMOXUMHUYECKOE YPABHEHUE 3TON PEAKIIUU.

37. Ilpu coenuHeHun 18 T amOMuHHS C KHUCJIOpOAOM Bbiaeisiercss 547 k/[x
Ter1oThl. COCTaBbTE TEPMOXUMHUYECKOE YPABHEHHE 3TON PEeaKIUU.



38. Ilpu gelcTBUU COJITHOM KUCJIOTHI Ha 7,8 T CMECH METAUIMYECKOrO IUHKA U
OKCH/JIa IMHKA BbIeamioch 1,12 1 Bogopoaa. Kakos cocraB cmecu?

39. 8,16 r cMmecu, cocTosIEH M3 OKCUJIOB MarHusi M ajlOMUHUS, PACTBOPUJIU B
ménoun. [Ipu atom obOpazoBanock 0,36 r Boabl. KakoBa maccoBas nonst (%)
OKCH/JIa MarHusi B cMecu?

40. Cwmech amoMUHHS U Meau Maccoil 12 r oOpabGoTaiu pacTBOPOM COJISTHOM
KHCIIOTHI

41. wu coOpanu Boiopoa o0bEMOM 7,4 11 nipu H.y.. OnpenennTe MacCoBbie 101 (B
%) Ka)K0ro MeTajia B CMECH.

42. Cmecb KpeMHHUs H yriasgs waccod 29 r1 o0pabGoTanu H30BITKOM
KOHILIEHTPUPOBAHHOIO pacTBopa WIENOYU. B pesynbrare peakuuu BbIICIUIICS
BoJ10poJ 00béMoM 13,44 11 (H.y.). Onpenenute maccoByro 100 (%) KpeMHHS B
9TON CMECH.

43. Hwmeercs cMmech kapOoHaTa U ruapokapooHara Hatpus. [lpu npokanuBanuu
oOpasnia cmecu maccoit 60 T Bwigenuiaack Boaa Maccou 2,7 r. Ompepenurte
MacCOBBI€ JIOJIM coJieid B cmecH (B%).

44. Hmeercs cMech MOPOILIKOB METAJUIOB HUKEJIA, IIMHKA U cepedpa. YacTh 3To
cmecu maccoid 4,58 T 00paboTaii KOHUEHTPUPOBAHHBIM PACTBOPOM MIENOYH,
MOJIYYMB MPU 3TOM Ta3z 00bEMoM 224 mit. [[pyryro 4acTh TOW ke CMECH MacCou
11,45 r oOpaboTtanu pazdaBieHHONU cepHOIl kKucaoTou. [Ipu 3TOM BhIIETMIICS Ta3,
3aHuMaronmit 00bém 2,24 1. Omnpenenure maccoBbie noiu (%) METaioB B
cmecu. OObEMBI TPUBEICHBI K H.Y.

45. B Bome oO0wvéMom 200 mu pactBOopuiu coiib Maccoi 40 r. Ompenenute
MaccoByto 10110 (%) coii B MOJYYEHHOM PAaCTBOPE, MPHUHSB IMJIOTHOCTH BOJIbBI
paBHO# 1r/MmI1.

46. B Boame maccoit 40r pactBopunu xene3nbii kynopoc FeSO4 7H,O maccoit
3,5r. Omnpenenute maccoByro aoiit0 (%) cynbdara sxenesa (II) momydyeHHOM
pacTBope.

47. B pactBope maccoit 100r coaepxutcs xyopua Oapus maccoit 20r. Kakosa
MaccoBas 10 (%) xiaopuna 6apusi B pactBope?

48. Caxap maccoit 1kr pactBopwin B Boje o0béMoM 5i1. HaliTu maccoByto 107110
(%) caxapa B ’TOM pacTBODE.

49. B 600r Boas! pactBopuian ammuak NH3 o6bémom 560mi (H.y.). Onpenenure
MaccoBy10 10J0 (%) aMMHaKa B MOJIyYEHHOM PacTBOPE.

50. B 72,8mu Boawl pactBopwiu 11,2 1 HCl. Berunciaure maccoByro 10mt0(%)
HCI B nonyuyennom pactope. OTB: 20%

51. 400r pactBopa, TUIOTHOCTH KoToporo 1,5r/mu, comepxar 360r
pacTBOpEHHOro BenlecTBa. Bpiunciure maccoByto noimo (%) B-Ba B 3TOM
pacTBope.

52. B 500cm3 Boawl pactBopuiu 11,2 1 xsnopoBogopoaa (H.y.). MaccoBas s (B
%) xJ0pOBOAOpOA B pacTBOpe cocTanisiet: a) 7,04 6) 3,52 B) 4,69 1) 8,24

53. B 175r Boasl pactBopeHo 251 meaHoro kynopoca CuSO, - 5 H20. Kakona
maccoBas 1o (%) cynbdara Menu B MOTYyYEHHOM pacTBope?

54. Ilpm BemapuBanuu 500r 10%-HOro pacrBopa XJiopuaa HATpHs MOJIYUHIH
pactBop Maccoi 200r. Beruuciaure maccoByto 1010 (%) MOJy4eHHOTO pacTBopa.



55.  Omnpenenute maccoByto noito (%) cynbdara kamus, ecnu 4xr 15%-nHoro
pacTBOpa BHITAPWIIH 10 1KT.

56. K 250r 10%-Horo pactBopa mnoBapeHHOW coiu npwiian 150Ma BOABL
KakoBa maccoBas o (%) coyiv B OJIydeHHOM TOCE pa30aBieHus pacTBope?
57. K 120r rmroko3bl ¢ maccoBoil noneit 14% npuwmmm 180mi Bogsl. Kakosa

MaccoBast 10Jis1 (%) TI0K03bl B MOJTYYEHHOM PacTBOpPE?

58.  Cwmemamu 200r 50%-noro pactBopa ¢ 300r 20%-noro pactBopa. Kakosa
MaccoBas 71071 (%) moy4uBIIerocs pacTBopa?

59. K 40r pactBopa ¢ochara natpus NazPOs ¢ MaccoBoit noneir 8% mnpuinuiu
20r pactBopa c maccoBoii goneir NasPOs 5% . KakoBa maccoBas nmons (%)
MOJIy4YeHHOTO pacTBopa?

60. Kakywo maccy docdara xamus u BOJABI HYKHO B3SITh JUIsl IPUTOTOBJICHUS
pactBopa ¢ MaccoBoi noiuei K3;PO4 8% maccoit 250r?

61. Kakas wmacca xmopuma >xene3a (III) comepxutcs B 20Ma pacTBopa ¢
maccoBoit noneit FeCls 40%? ITnotaocts pactBopa 1,131r/mi.

62. Kaxkue maccel Bojabl 1 HUTpaTta aMmMoHuss NH4NO3 HeoOXoauMo B3SITh 1S
purotoBiieHus 31 pactBopa ¢ MaccoBod aponern NHsNOs3 8% ? IlmoTHOCTB
pactBopa 1,06r/mi1.

63. B kakoMm KoJu4ecTBE BOJABI cieayeT pacTBopuTh 90r BemiecTBa, 4TOOBI
oIy4uTh 10-TIpOLIEHTHBIN pacTBOp?

64. Hmeercs 90-miporieHTHBIN pacTBOp. Kakoe KOJIWYECTBO €ro HY»KHO B3SITh,
y100BI TpUTroToBUTHL S00T 20%-HOTO0 pacTBOpa?

65. Ckoapko BOJBI HaAO MpUOaBUTH K 2KT 60-TIPOIIEHTHOTO PacTBOpa, YTOOBI
MOJYYUTh 12-TIPOLIEHTHBIN pacTBOp?

66. CKOJBKO T. pacXoAyeTcsl S-MPOLUEHTHOrO pacTBOpa FMAPOKCUIA HATPUS MPHU
peakuuu ¢ 21 xiopuaa meau(Il)?

67. Kakas wmacca pacTBopa ¢ MaccoBOMl josie ruapokcuaa Hatpus 4%
noTpedyercst sl MOJHOW HEWTpallh3alu COJISTHOM KHCIOThl Maccoil 30r c
maccoBoi gosierd HCL 5% ?

68. K 200r pactBopa ¢ maccoBoil nosieil Hutpara cepedpa 4,25% npunuau S0r
pacTBopa ¢ MaccoBoil goJeit 6pomuaa Hatpus 20,6%. Onpeaenure KOIUIECTBO
BEILECTBA U MacCy 00pa30BaBIIETOCs OCAIKA.

69. K rugpoxcuny sxenesa (III) maccorr 10,7r moGawim 66,4cm3 pacTtBOpa
(p=1,1t/cm3) ¢ wmaccoBoii nmoneit xmopoBogopona 20%. Ompenenute maccy
o0Opa3oBaBIICHCS BOJIBI.

70. Omnpenenute 00bEM 20%-HOTO pacTBOpa COJSHOM KUCIOTH (p= 1,1r/mmn),
KOTOPBIN ToTpedyeTes s peakiuu ¢ 10r kapOonata kanbius CaCO3.

71. Kakas Macca ocagka oOpasyeTcsi, eciiu mpomyckaTh okcun yriepona (IV)
o0BéMoM 280mit (H.y.) 4epe3 pacTBOp C MacCOBOM joseit ruapokcuaa 6apus 0,12
u maccou 20r?

72. Harpenn cmecey mnoBapeHHOM coimu Maccod 117r m 200cM3 pactBopa
(p=1,727r/cm3) ¢ maccoBoii goneit cepHoit kuciaotel 80%. Onpenenute 00bEM
(H.y.) BBIICTIMBIIETOCS XJIOPOBOJOPOAA.

73. K 300cm3 pactBopa (p=1,083r/cMm3) ¢ MaccoBoit noneit xiaopuna xene3a(lll)
2,5% npumwim  pactBop, coxepxkammii  10,08r  rugpokcupma  Kanwms.



OOpazoBaBIIMIICS OCaJ0K OTIAEIWIA OT PAacTBOPa U MPOKAIUIM 0 MOCTOSTHHOU
MAacCChl. BBIUHCIIMTE KOTWYECTBO BEIIECTBA U MACCy TBEPAOTO OCTATKA.

74. Beraucnute o0BéM pactBopa ( p=1,11r/cM3) ¢ MaccoBoit moieil a30THOU
kucnotel 20% ( p-p cUUTaTh KOHIEHTPUPOBAHHBIM), HEOOXOAMMOIO ISt
peakiuu ¢ 6,8r Meau ¢ MaccoBoi J1oneit mpumecei 6%.

75. Cwmechb okcuma yriaepoaa (IV) m azora o6wéMom 1,61 mpomycTuiam depes
U3BECTKOBYIO Boay. OOpazoBascs ocafok maccoil 2r. Ompenenure MacCOBYIO
JIOJIIO a30Ta B CMECH.

76. Paccumrtaiite 00bEM KOHIEHTPUPOBAHHOW cepHOM KHUCIOTHI (p=1,84r/™Mi) ¢
MaccoBoil gomneit 98%, KOTOpyr0 HEOOXOAMMO B3ATh JIJISl TTOJIHOTO PACTBOPEHUS
meau maccoit 10r.

77. Kaxkoi 00bEM pacTBOpa IIOTHOCTHIO 1,331/MI1 ¢ MacCOBOM J0JI€ THIPOKCHIA
HaTpus 30% Hamo npUIUTh K Bojie 00bEMoM 200M JiJ1st OJTyYeHUsI pacTBOpa ¢
MaccoBoit noneit NaOH 8%? [1noTHOCTE BOABI paBHA 11/MII.

78. K pactBopy, B KOTOPOM HaxOAUTCS HUTpAT allOMUHHUS Maccou 42.6r,
OPWIKIM PACTBOP, COJAEpXKalluid KapOoHar Hatpusi Maccoil 37,2r. Ocanok
npokanuin. Onpenenure Maccy 0cajKa Mocie MpoKaJTuBaHUs.

79. T'a3, nomy4eHHBIN Mpu B3auMoaeiicTBuM cyibduaa xenesza (II) maccoii 17,6T
C M30BITKOM CEPHOM KUCIOTHI, MIPOIYCTUIN Yepe3 pacTBop cyibdara menu (II)
Mmaccoit 300r. O6pazoBaiicst ocagok maccoil 14,4r. Onpenenure MacCoBYIO JOJIIO
(%) cynsdara menu (I11) B pacTBOpeE.

80. Paccuuraiite, cKoJIbKO cepedpa MOXKHO MOJTYUYUTh MPU B3aUMOJeHCTBUN 18 T
TJIFOKO3bI ¢ M30BITKOM aMMHA4yHOTO pacTBopa okcuaa cepedpa. Kakoit oObem
(H.y.) rasa BBIIECTUTCS TMPU CHUPTOBOM OPOKEHUHM TAKOTO K€ KOJIMYeCTBa
TJIFOKO3BI, €CJIA BBIXOJ MPOIYKTA PeaKUuu COCTaBIsIET 75%7

81. Jlma mOJHOro TUAPUPOBAHMS JBOWHOW CBSI3M B OJICMHOBOM KHCIIOTE,
oOpazoBaBIlielicsi B pe3ysibTaTe THAPOIU3a XUpa, NoTpedoBasnoch 13,44 m3
Bojoposa (H.y.). Kakas wmacca xwupa, couepxamero 95% Tpuoneara,
MOJBEPriach TUAPOIU3Y?

82. bbuo Beipabotano 5,88 T mmmuepuHa. Paccuuraiite, Kakoe TPUMEPHO
KOJIMYECTBO JKHMpa TMOHAAOOWIOCHh [JIi 3TOTO, €CIU TMPUHATh, YTO KHUP
MPEJCTaBIACT COO0M YUCTHIN PUP OJEUHOBOM KUCIOTHI U TJUIEPUHA U BBIXOJ
1o peakunu 85% OT TEOPETUUECKOTO.

83. Ilpu okmcnenun (6e3 paspeiBa cBszeit C — C) mpeaenbHOro 0JHOATOMHOIO
cnupTa noJiyueHa kuciiota ¢ BeixogoM 80%. Ilpu neiicTBUM Ha 3Ty KHUCIOTY
n30bITKA ITMHKA BBIAETHIOCHh 4,48 11 Bomopoaa (H.y.). Kakas kucimora u B Kakom
KonudecTBe Obuta momydeHa? CKOJMBKO TpaMMOB M Kakoro CHHpTa
noTpeOoBaNIOCh, €CIIM M3BECTHO, YTO TPU JIETHUApPATAIIMH CIUpTa oOpaszyercs 2-
METHJINPOIEH?

84. Kakasa macca l-Opommnponana mnotpedyercs Uisl MOJY4YEHUs TyTeM psiaa
npeBpamnieHuii 29 1 ameroHa, €cid Bce peakiuu nporekaroT co 100%-HbiM
BBIXOJI0M?

85. Ilpm  cxwuranum  oOpaslna  a30TCOAEPXkAIIEr0  reTePOLMKINYECKOro
COCJIMHEHHUS, HE COJEpXkaIlero 3aMecTuTeNied B Kojblle, oOpa3oBaioch 1,2 1



yriekuciaoro rasa, 0,8 n mapoB Boabl M 0,4 1 azora (H. y.). YCTaHOBUTE
BO3MOXXHYIO CTPYKTYPY COCTUHEHHUSI.

3agaum 1S IpOBeAeHHs] KOHTPOJILHOI padoThI:

1. Ha cmech xene3a um okcuma sxenesza (III) maccoit 24 r, maccoBas 10
xene3a B kotopod 30%, MOAEHCTBOBAIIM PAaCTBOPOM OPOMOBOJOPOIHOM
kucioThl. Kakast Mmacca 6poMoBogopoia 6si1a uzpacxogosana? (71,85 1)

2. Kakas macca CoJITHOM KHUCIIOTBI OTpeOyeTcs sl pacTBOpeHus 42 r cMecu
KaJblUsl U OKCHJAA KaJblMs, MAaccoBass Jojs Kaiublus B koTopoir 30%°?
(61,321)

3. Nmeercs cMech kapOoHaTa HaTpus U TUAPOKCHIIA HATpUsi Maccoil 24 T.
MaccoBass nons kapOonata HaTpus 20%. OmnpenenuTb Maccy CepHOM
KHUCIIOTBI, 3aTpa4YeHHOM Ha pacTBOpeHue cMmecu. (27,96 1)

4. NmeeTca cMech MarHusd M OKcHUAa MarHmsa maccod 4 r. MaccoBas mons
okcuna maraus 30%. Onpenennts Maccy 10% pacTBopa COJIIHOW KHCIIOTHI,
3aTpadyeHHOU Ha pacTBopenue cmecu. (107,1r)

5. Ha 16 r cmecu menu u amomuHus, B kotopoit 80% menu, moaeicTBoBaIv
M30BITKOM PacTBOpPa CEPHOUM KUCIOTHL. Bhraucimure 00heM BBIACIUBIIETOCS
rasza npu H.y. (3,98 )

6. Kakas macca 20% pacTBopa COJSIHOM KHCIOTBI NOTPEOyeTCs ISl MTOJHOTO
pactBopenus 10 r cMecH IIMHKA U OKCUJIA ITMHKA, €CITU TIPU 3TOM BBIJICIHUIICS
BOoZIopos1 oobemMoM 2,24 11 (H.y.)? (52,3 1)

7. Cmecp Menu u okcuaa meau (II) maccoi, copepxkamas 50% wMenu,
oOpaboTanu pacTBOPOM cepHOM KHCIOTHL. IIpum sToM o6paszoBasioch 8 T
conu. Onpenenure Maccy B3ITON cMecH. (8 T)

8. CMech MEIHBIX U JKEJIE3HBIX OMUIIOK, MAaccoBasi JIOJIsSI *Keje3a B KOTOpOH
20%, obpaboTanu pacTBOPOM COJSTHOM KHUCIOTHL. IIpu 3TOM BBIIEIUIOCH
4,48 n Bogopoaa (H.y.). Onpenenure Maccy B3siTol cMmecH. (56 1)

9. CMmech 1IMHKA U KapOoHaTa IMHKA, MaccoBas J0Js IIUHKa B KOTOpou 35%,
oOpaboTanu  pacTBOPOM  OPOMOBOJOPOJHONW  KUCIOTHL. Ilpu  sTOM
BBIJICTWIIOCH 2,8 11 Bojiopoa (H.y.). Onpenenute Maccy B3sTou cMecH. (23,2
r)

10.Ilpy  B3aMMOACHCTBUM CMECH IIMHKOBBIX M MEIHBIX OIMIOK C
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTON oOpa3oBaioch 20,16 1 cepHUCTOTO
raza (H.y.). [Ipm neicTBuM Ha Ty K€ MacCy HMCXOJHOW CMECH COJITHON
KHUCIIOTBI BBIICIUJICS BOAOPOJ o0beMoM 8,96 i (H.y.). Onpenenure mMaccy
HMCXOJHOM cMecH MeTasuIoB. (58 1)

2.2. OueHoYHBbIE CPEACTBA ISl POMEKYTOYHOM aTTecTauuu (3ayer)

1. bunapHoe coeauHEHHUE, MOJIEKYJIbI KOTOPOIO0 MMEIOT JMHEHHOE CTPOCHHE,
conepxkut 47% xucinopoga mo macce. Ero MOXHO MONy4uTh NpU
OTUICTVIEHUU JBYX MOJIEKYJ BOJbI OT HEKOTOPOW KHCIOTHI, COAEpIKallen
61,5% xucnopona no macce. O KakoM CoeIMHEHUU HIIET peub? KakoBa ero
CTPYKTypa U METOJbI CUHTE3a?



2. IIn0oTHOCT, MapoB 1O BO3AYXY Y XJOPUPOBAHHOIO MPEAEIbHOTO

yriaeBojopoaa paBHa 3,19. Ompenenure OpyTTo-hOpMyiTy BelIecTBa.
CKOJIBKO M30MEPOB CYIIECTBYET y BEMIECTBA C TAKOW (POpMYIIOii?

. Cmecs, cocTosmiasi U3 CEpoOBOJIOPOJIa U KUCIOPOAa, HAXOAUTCS B 3aKPHITOM
cocyne mnpu Ttemneparype 200 C u JaBlI€HMM HECKOJIBKO HUXKE
atMocdeproro. CMmech Harpenu W AOKIAUINCh OKOHYAHHUS TPOTEKAHMSI
peakuuu, MOCJIE YEero TeMIeparypy MAOBEIuM J0 ucxogHou. llpm stom
JIaBJICHHUE MMOHU3UIOCHh Ha 28,6% 10 CpaBHEHHMIO C NIEPBOHAYAIBHBIM. 3aTEM
B cocyl aobaBwin 80 I KUCJIOpOJia MU CHOBA HArpeBaju J0 IpEeKpalleHUs
peaKInu, Iocje Yero TeMieparypy BepHyu k ucxoanou (200 C). /laBieHue
B cocyze crajo B 1,43 pasa Bblle nepBoHavyasibHOro. OnpenenuTe cocTaB
UCXOJTHOM CMecH B OOBEMHBIX JIOJSX, €CIU W3BECTHO, YTO B KOHEUHOU
CMECH €I1I€ OCTAJICS KUCIOPO.

. MUHMMaIbHBIM  YHUCJIOM  PACHpPOCTAHEHBIX WM  JIETKOIOIY4YaeMbIX
PEaKTUBOB TPEOYETCs] KAYECTBEHHO OMPEACIUTh 4 HEMOAMUCAHHBIX BOJIHBIX
pacTBOpa: CEpHOM KUCIOTHI, Cysib(hara HATPUsl, COJISTHOM KUCIIOTHI, XJIOpHUAA
HaTtpusa. Hanummre ypaBHEHMS MPOTEKAOIMMX peakuuil. OcylecTBUTE
AKCIEPUMEHT MPAKTUUYCCKHU.

. Hanmmmre u ypaBHSIUTE pEaKLNIO OKHCJICHUS KOMILIEKCa
[Cr(CO(NH»)2)6]4[Cr(CN)g]3 CEpPHOKHCIBIM pacTBOPOM IepMaHaraHara
KaJIMSI, €CJIM U3BECTHO, YTO BCE JIEMEHTBHI-BOCCTAHOBUTEIIN OKHCIISIIOTCS J10
BBICIIMX CTENEHEH OKHUCJIEHUS, METOJAMH 3JEKTPOHHOTO M 3JIEKTPOHHO-
noHHOro Oamanca. OmpenenuTe CTENEHW OKHUCICHUS DJJIEMEHTOB B
KOMILIEKCE-BOCCTAHOBUTETE.

. B KOoHIIEHTpUpOBaHHOM a30THOM KHcJIOTe pacTBoprin 23,70 T BemecTBa A,
COCTOSIIIIETO W3 3 BJIEMEHTOB, MPU 3TOM BBIIEIAIONIMECS Ta3bl CHOBA
MPOIMYCKaIU yepe3 TOT ke pacTBop. K monyuusmiemycst pacTBopy A00aBUIH
M30BITOK pacTBoOpa xjopuaa Oapus. [Ipu sTom obpaszyercs 34,95 r Genoro
ocaigka. OrmnpenenuTs BEMIECTBO A M HamucaTb YpPaBHEHHUSI BCeX
IIPOBEJCHHBIX PEAKLINAMN.

. IIpu oOpaboTke cmecu JByX TBepAbIX BemectB A u b ropsuei
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTOM oOpasyercss raz B, pacTtBop
BemiectBa ' u ocagok [. Ilpu nHarpeBanuu stou xe cMmecu a0 150-200°C
BUJIUMBIX U3MEHEHUN HE MPOUCXOIUT, & MPU CUIBHOM MPOKAJIUBAHUU MPU
800-900°C 6e3 moctyma Bo3yxa 00pa3yroTCs TOJIBKO JIBa MPOAYKTA: METAJI
M wu raszoob0pa3Hoe Tmpu HOPMAIBHBIX YcIoOBuUsAX BemectBo E. Onu
YCTOMYMBBI B YCIOBHUSAX OINbITAa. 1€ e MPOAYKTHl 0Opa3yroTcs Mpu
npokanuBanuu cmecu BemectB A u JI. IIpomyckanume raza E uepes
M3BECTKOBYIO BOJY IPUBOJUT K BBINAJACHUIO OCaJKa, KOTOPBIA MOTOM
MOJIHOCTBIO pacTBopsieTcs, oOpasys BemiectBo K. Ilpu mnmurenbHOM
HarpeBanuu npu 450 C mopomka Metraiuia M Ha Bo3ayxe oOpasyercs
coequHeHue 3 ¢ MaccoBod goned kuciaopona 9,334%. Bemecto 3
MOJIHOCTBIO PACTBOPSAETCS B U30OBITKE IIEJI0YM U JIUIIb YACTUYHO B U30BITKE
pa3z0aBiieHHOM a30THOM KucI0Thl. Ha3oBUTE BCce mepeunciieHHbIE BEIleCTBa.
Hanuimre ypaBHeHUs YIIOMSIHYTHIX pEeaKIUi.



8. B paszbaBieHHO# CepHOM KUCIO0TE pacTBopuiu 16,8 T HEKOTOPOTO MeTasla.
Onpenenure MeTal €CIM HM3BECTHO, YTO HA PEAKLUIO H3PACX0/I0BAJIOCH
14,7 r cepHO KHCIIOTHI.

9. Hekoropslii ra3 ObUI CMEIIaH C AproHOM B OOBEMHOM OTHOLIEHWH 1:9.
Yepes TpyOKy ¢ packajeHHbIMH MarHueBbiMH cTpyxkamu (800 C)
nporyctuiu 5,6 1 (H.y.) 3Toil cMech. M3 TpyOKHM BBIXOIWI YUCTBIA aproH, a
Macca TBEpPAOro coaepkuMoro ysenuuwnack Ha 3,02 r. PactBopumast B
XOJIOMHOM BOJIE YacTh CoJepkKUMOro Tpyoku cocraBwia 2,38 1. Ilpu
JNEUCTBUM pacTBOpa HUTpaTa cepeOpa Ha TMOJYYEHHBIM  pacTBOp
oOpazoBanoch 7,13 T Genoro ocajka, He PacTBOPUMOIro B pa30aBIICHHBIX
KHCIIOTaX, HO pacTBOPUMOTO B BOJHOM pacTBOpEe aMMHaka. TBepabii
OCTaTOK B TpyOke OblT 00paboTaH pa30aBIICHHOW COJISIHOM KHUCIOTOM.
HepactBopuBmiasica yacte coctaBmwia 1,86 r, a mocie NpoKaJIMBaHUS Ha
BO3JIyX€ YMEHbIIMIACh 10 1,56 r. OcTaTtok mpeacTaBisii co00i O€CIIBETHYIO
cosib. Onpenenure MOJIEKYJSIpHYIO (opmyny raza. OObsICHUTE yKa3aHHbIE
npeBpaiieHusi. bmarogaps KakuM  CBOMCTBaM  3TOT Ta3  HaxOAUT
IpUMEHEHUE?

10.ITpegynoxkure  cnoco®  pa3ielieHHs]  CMECH  JKEJIE3HbIX  OIMIOK,
nopoiikooOpa3zHoii cepwl, okcuaa meau (II) u oxcupa numnHka. Bee atu
BEILIECTBA JIOJDKHBI MOCIE Pa3/ICIICHUs] HAXOAUTCS B TOM K€ XUMHUYECKOM
COEIMHEHUHN B KOTOPOM OHM IIPUCYTCTBYIOT B cMecH. Hanumimre ypaBHEHUs
UCIIOJB3YEMBbIX peakuuil. [Ipemnoxkure BapuaHT pa3leNieHHUs] HCIOJb3Ysl
TOJIBKO XUMHUYECKUE MTPOLIECCHI.

11.Cmecyr Bomopoja M amMMHaKa NPOMYCTHIIM 4Yepe3 HarpeTyr TPYyOKy ¢
n30bITkOM okcuaa menu (II) maccoit 107,33 r. O6bem coOGpaHHOTO rasa
nocie TpyOku cocraBmia 5,6 1 (H.y.). Coaepxumoe TPYOKH TepeMeriaid
pazmenwin Ha 2 paBHble yacTu. llepByro wacTe Harpenu B atMocdepe
KHCIIOpOJia U €€ Macca yBeJlnyuwiach Ha 6,8 r. BTopyro 4acTh MOJHOCTHIO
pactBopuiu B 2 1 20% a3oTHOM kuciaotsl (mioTHOCTh 1,19 r/cm3). Haittu
COCTaB HMCXOJHOM Ta30BOM CMECHM B OOBEMHBIX MPOLEHTaX U MacCOBYIO
JIOJIF0 HUTPATa MEIU B TIOJIyYEHHOM PacTBOPE.

12.Ha yamkax BeCOB ypaBHOBEIICHBI JBa OTKPBITHIX CTaKaHa, COJEpIKallue
43,5 mn 25%-HOro pacTBOpa a30THOM KHUCJIOTHI INIOTHOCTHIO 1,15 B Kaxkaom.
B oaun u3 crakanoB BHeceHo 20 r Mpamopa, a B Apyroi - 20 r kapOoHara
MarHusi. I3MeHUThCA T paBHOBECUE BECOB MOCIJIE OKOHYAHUS PEAKIIUH.

13.Cmech Gen3ona u Tomyona obmieir maccoit 23,0 r oOpaboTanu TOPSYUM
HEWUTpaJbHBIM PAcTBOPOM IepMaHraHara kanusi. OpraHuyeckuil ciaou u
OCaJIoK OTAEIWIN OT pacTtBopa. Macca ocangka coctaBwia 13,05 r. Uemy
paBHa Macca OpraHM4YecKoro ciosi?

14K 18 r pawmamMuHa, NpU CTrOpaHUU KOTOPOTO 00BEM O00pa3yrOIIErocs
VIJIGKUCIOTO Ta3a B 2 pasa IpeBblliaeT o0beM azora, aobaBwiu 1369 T
12,0%-H0r0 pacTBOpa XJOPOBOJOPOJHOM KHUCIOTHI. BhIYucCInWTE MaccoBbI€
JI0JIA BEILIECTB B PACTBOPE.



15.Paccuunraiite, kakoi o0beM 98-NMpOIeHTHONW a30THON KHUCIOTHI (TIJIOTHOCTH
1500 xr/m3 ) moTpedyeTcst st TOJTy4YCHHs] TPUHUTPOIICIITIONO036I Maccoi 1 T
1pu 90-IIpOLIEHTHOM BBIXOJIE.



