MarepuaJsl 3axanuil onumnuaasl 2018-2019 yyedbnoro roga

HaumenoBanue onumnua sl LIKOJIbHUKOB: MHoOronpeamerHas onumnuanga «KOHble TagaHTb»
[Ipenmer (KoMIIeKC MpeAMETOB): XUMMS

[TopsinkoBbiii HOomep osimmnuaznsl B Ilepeune (Ilpuxaz3 MunucTepcTBa HAayKH M BBICIIETO
oOpazoBanus Poccuiickoit ®enepaunu Ne 321 ot 28 aBrycra 2018 r.): 32

COIEPXXAHUE
3ananust oroopounoro typa Il (3akiawuurenbHoro) tana oaumnuaabl 2018/19 yu. roaa....... 2
BAMAHUST O KITACCA ...eeeeiniiiteee ettt ettt ettt e e ettt e e ettt e e e ettt e e e abb e e e e eabteeeeebbbeeeeesbbeeeeebbeeeeeaans 2
3AMAHUS 10 KITACCA ..eeeeiiiiiiee ettt ettt e ettt e e ettt e e e sttt e e s bbbt e e e eabbeeeeabbaeeeeaans 4
3AMAHUS 11 KITACCA ..eeeiiiiiiiie ittt ettt e e et e e st e e e ettt e e e e abeeeeenaes 6
Kpurepuun ounenuBanus 3aganuii ordopounoro typa II (3akiarouuTenbHOro) 3rama
OTUMITHATBI 2018/19 YU, TOMA cuueeerriiiiiirisssrsnnerrinecsssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 8
BAMAHUST O KITACCA ...eeeeeniiiieee ettt ettt ettt e e ettt e e ettt e e e ettt e e e abb e e e e e sbbeeeeebbbeeeeenbaeeeeesbeeeeenaes 8
3AMAHUS 10 KITACCA ...eeeiiiiiiee ettt ettt et e ettt e e ettt e e e bbb e e e e eabbe e e e e ebbbeeeesabeeeeas 11
3AMAHUS L1 KITACCA ...eiiiiiiiiieeiiit ettt e ettt e e e ettt e e e et e e e e sabaeeeas 17
3ananus Teopernuyeckoro typa Il (3akiawdureabHoro) rana oummnuaabl 2018/19 yu. roga 22
BAMAHUST O KITACCA ....veeeeiiiiiee ettt e ettt ettt e e ettt e e ettt e e e bt e e e e eabb bt e e e eabb bt e e e aabbbeeeeaabbbeeeeansbeeeeas 22
3AMAHUS 10 KITACCA ..eeeiiiiiiiie ettt ettt e ettt e e e ettt e e ettt e e e e ettt e e e e eabbeeeeensbeeeeas 24
3AMAHUS L1 KITACCA ...eeiiiiiiiieiiiiieee ettt e et e ettt e e ettt e e e ettt e e e e sabaeeeas 28
Kpurepuun ounenuBanusi 3agaHumii Teopermdeckoro typa Il (3akiaouumresibHOr0) 3Tama
OMTUMITHABI 2018/19 YU, TOMA uuueeeriiiiiirssssssannerenessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssss 32
BAMAHUST O KITACCA ...veeeeniiiiee ettt e ettt ettt e e ettt e e ettt e e e bbbt e e e e bbbt e e e eabbbeeeeaabbbeeeeaabbbeeeennsbeeeeas 32
3AMAHUS 10 KITACCA ..eeeiiiiiiiie ettt ettt e ettt e e e ettt e e ettt e e e e ettt e e e e eabbeeeeensbeeeeas 37
3AMAHUS L1 KITACCA ...eeiiiiiiiie ittt et e e ettt e e e et e e e e e bbb e e e e e abaeeeas 43
3ananus sxkcnepuMentaiabHoro typa Il (3akmounTtenbnoro) 3tana 2018/19 y4u. r...ccevevvnneees 48
BAMAHUE 9 KITACCA ...vveeeiniiiiee ettt ee e ettt ettt ettt e e ettt e e ettt e e e bbbt e e e eabbbeeeeeabbbeeeeaabbbeeeeansbeeeeas 48
3AMAHUE 10 KITACCA ..eeeeiiiiiiieeiiitie ettt ettt ettt e e ettt e e e ettt e e e et e e e e e bbb e e e e ettt e e e e eabbbeeeeaasbeeeeas 48
BAMAHUE 11 KITACCA ..eeeiiiiiiiieiitiiee ettt ettt e e ettt e e ettt e e et e e e e et e e e e sabeeeeas 49
Kpurepuu ouennBaHusi 3ajaHuii 3xcnepuMeHntajgbHoro typa_ll (3akiaounrTesbHOro) 3Tana
2008/19 YULT. cecvuneeeiiiineeeiissnnenisssnseesssssseesssssssessssssssessssssssssssssssssssssssssessssssssssssssssssssssssssssssssnsanss 51
PELICHHE 3aAUM O KITACCA ....evveiiiiiiiiiiiiiieeeee et e e et e e e e e et eeeeeeeas 51
PemieHNE 3a8aUM 10 KITACCA «....uveiiiiiiiiiee ettt e ettt e e ettt e e et e e e e nebeeeeas 51
PemreHne 3a0aUM 11 KITACCA ....cceiiiiiiiiiiiiiiicce e e e e 53
3ananust uHTepHET-TYPa I (0T00PO0UHOTIO0) ITANA 2018/19 YU. TOMAcccceriiiiiiiiiirrrnnnerrereccssssssnannns 55
BAMAHUST O KITACCA ....veeeiniiiiee ettt ettt ettt e ettt e e ettt e e e e aab et e e e eabb bt e e e eabb bt e e e aabbbeeeeeabbbeeeennsbeeeeas 55
3AMAHUS 10 KITACCA ..eeeieiiiiieeeiiit ettt ettt e e ettt e e ettt e e e ettt e e e e eabbb e e e e ebbeeeeenaabaeeeas 59
3aMAHUS L1 KITACCA ...eeiiiiiiiieiiiit ettt e ettt e e ettt e e e st e e e e sabeeeeas 62
Kpurtepuu ouennBanus 3a1annii uHTepHer-Typa I (oTr00pouHoro) srana 2018/19 yu. roaa... 66
BAMAHUST O KITACCA ...veeeiniiitee ettt e ettt ettt e e ettt e e ettt e e e bbbt e e e eabb bt e e e e bbbt e e e aabbaeeeeaabbbeeeennsbeeeeas 66
3AMAHUS 10 KITACCA ..eeeiiiiiiiieeiiit ettt e ettt e e ettt e e e bt et e e ettt eeeeeabbeeeeesabaeeeas 67
3aMAHUS L1 KITACCA ...eeiiiiiiiie ittt e e ettt e e ettt e e e et e e e e nabaeeeas 68



3ananust oroopounoro typa Il (3akiawuurenbHoro) dtana oaumnuaabl 2018/19 yu. roaa

3aoanua 9 knacca
3agaua Ne9-1
Onementsl A u b, Haxopsmuecs B OAHOM U TOM JK€ MEPUOJE U B OJHOM M TOH Xke rpymnre

KOPOTKOTO BapHWaHTa MEPUOJUYECKON CUCTEMBI, 00pa3yloT ApYr ¢ APYroM CTaOWIIbHOE OWHApHOE
coenuHeHue B ¢ maccoBoil nmosielt ojHOro M3 31MeMeHTOB 25,6%. KonudyecTBO MpOTOHOB B MOHAX
COCTaBJIAIOLIUX ATO BellecTBO pasznuyaercs Ha 10, nmpuuem y b ux Oosblie, yeM y A, a KOJIHMYECTBO
anektpoHoB — Ha 13. Coenuaenue B xopomro pactBopuMO B BOJE, NIPU MPOITYCKAHHH YEpe3 ero
pacTBOp raz000pa3HOro XJI0pa MOSABISAETCS KpacHO-Oypasi okpacka (peaxyus 1), a Ipu MPOITYCKaHUHN
aMMMaKa BBIAAAeT Oenblii OcCafoK (peakyus 2), TOCTENEHHO Oyperommii Ha BO3IyXe C
obpaszoBanuem BemiectBa I' ¢ MmaccoBoit moseit kucnopoaa 36,36% (peaxyusa 3). Ecnm BemectBo I'
MPOKAJIUTh Ha BO3AyXe (peakyus 4), To Oyaet nmosydeH dyepHsiid nmopomok [, conepxkammii 36,78 %
kucinopoaa mo macce. [Ipu noGasnenun BemiectBa [l B pacmiaB ruipokcua Kaimus ¢ 10OaBICHUEM
HUTpAaTa Kajus MOSIBISETCS U3YMPYAHO-3€eJeHast okpacka (peaxkyus 5). Eciaun e 100aBUTh MOPOIIOK
Jl k OecuBeTHOMY IpO3pavyHOMY pacTBOpY BemecTBa E, KOTOPBI MOXHO KyNUTh B amlTeKe, TO
HaOmrogaeTcst OypHasi peakuust (peaxyus 6) ¢ BeiaeaeHneM raza 7K, B KOTOPOM BCIIBIXHMBAET TJICIOIIAS
JTyIHHKA.

1. Onpeoenume snemenmor A u b, a maxoice ghopmynvl eewgecmse B—IK.

2. Hanuwume snexmpornnvie chopmynvt uonos A u b, exooswux 6 cocmas coeounenus B (8

gude 1s°2s°...).

3. Hanuwume ypasnenus peaxyuti 1-6.

3agaua Ne9-2

[Ipocroe BemectBo 1, oOpa3oBaHHOE JIEMEHTOM X, BIEpPBbIE OBLJIO MOJIYYEHO ILIBEJICKUM
xumukoMm Kapnom Illeene B 1774 r npu B3auMOJEHCTBUU HUPOJIO3UTA C KUCIOTOW 8, KoTopas
MIPUCYTCTBYET B KeJly/iKe yesoBeKka (peakyus 1). BemectBo 1 B peakiuu ¢ ruIpOKCUIOM Kallusl Ha
xoJiony oOpasyer coemumHeHue 6 (peaxyus 2) copepxamiee 39,23% X, a mpu HarpeBaHuM —
BeIecTBO 2 (peakyus 3) coaepxaiiee 28,98% X, koropoe npu temrneparype 400°C paznaraercs ¢
o0pa3zoBaHueM BeNIECTBA 3 ¥ OJJHOTO M3 MPOAYKTOB peakmnuii 2,3 — Bemecta 5 (peaxyus 4). Ecnmn
Ke COoeJIMHEHHEe 2 HarpeBaTb B TPUCYTCTBHU IHPOJIO3UTA, TO Pa3JIOKEHHE MPOTEKACT IPH
MEHBIIIEH TeMIepaType C BBIJACICHHEM IPOCTOro BemiecTBa 9(peakyus 5). Coenunenune 3 B CBOIO
odepeqb pearupyeT ¢ CepHOM KHUCIOTOW 00pa3ys OJIHY M3 CHJIBHEHIINX KHUCIOT-OKUCTUTENCH 4
(peaxyus 6). Ecnu e THAPOKCH]] KaJIUsl B PEaKIMU C BEIECTBOM 1 3aMEHHTH Ha TalIeHyIO N3BECTb,
TO TIPU ATOM TIOJNY4YalOT PACTBOP BEMIECTBA 9, MCMONB3YEMBIM i Je3MHGEKINU MOMEIICHUN

(peaxyus 7).
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1. Hanuwume ¢opmynel eewgecms 1-9 u daiime mpusuanvrvie Hazsanus seujecmeam 2 u 8.
2. Hanuwume ypasnenus peaxyuti 1-7.



3agaua Ne9-3

B ynakoBky ¢ 7-mu BogHBIM cynbdarom xene3a (II) mo ommbke BHecan HaBecKy 9-tu
BojmHOTO cyinb(dara xenesza (III). O6mast macca cmecu cocraBmwina 135,7 1. McnopyeHHBIH
PEaKTHUB PENIMIM YTUIU3UPOBATH, JIJIS YETO CMECHh MPOKAIUIN Ha Bo3ayxe mpu 850°C B TeueHue
3 YacoB, MpU ITOM BBIJCTWIOCH JIBa Tra3000pa3HBIX BEIIECTBA, OJHO M3 KOTOPHIX MpHU
OXJIQXKJICHUH J0 KOMHATHOW TEMIIEpaTypbl KOHJIECHCUPYETCS B OCCIIBETHYIO KHIKOCTh, & Macca
ocraTka coctaBuia 39,0 1.

Paccuumatime maccoevie donu coneil 6 nonyuenHou no owiubke cmecu. /s nonyyeHus

Oonee MOYHBIX 3HAYEHUl, OKpy2lleHue npu pacdemax credyem Hnpou3eooums 0o

yemeepmozo 3HaKa nocie 3ansmotl.

3agaua Ne9-4
OnemeHT A Obul OTKPBIT B 1817 1 mBeackuM XUMHUKOM ABrycroM ApdeacoHoOM M Ha3zBaH

UM IPOU3BOJHBIM OT IPEUECKOro CiIoBa «kamMeHb». IIpocToe BemecTBo M COJM 3TOro 3JIeMeHTa
OKpAILMBaIOT IJIaMsi B TEMHO-KPACHBII LIBET, YTO MOKET UCIOJIb30BATHCS JJIsl KAYECTBEHHOIO €ro
obnapyxenus. [Ipoctoe BemecTBo, 00pa3oBaHHOE JIEMEHTOM A, Maccoil 3,5 T mpu TOpeHuu B
CyXOM BO31yxe oOpa3yeT CMech JABYX COeIuMHEHUH. ['maponu3 mojiyueHHOH cMecH HPHUBOJIUT K
MOJIyYeHHUI0 pacTBopa BemectBa b u BbygeneHuto raza B ¢ pe3kuMm 3amaxoMm, KOTOPBIH
WCIIOJIB3YETCSl B MEJIMIIMHE U CITIOCOOEH BCTYNUTH B peakiuio ¢ 48,0 r Gpoma.

1. Onpeoenume snemenm A, a maxoce eewecmsea b u B.

2. Hanuwume ypagnenus peaxyuti OnucaHHbix 8 mexcme.

3. Onpeodenume maccosyio dono b 6 pacmeope, eciu ons eudponuza owino 63amo 100,0 2

800bl.

3agaua Ne9-5

3amuUTHBIE CBOWCTBA IUICHKM OIEHHMBAIOT MO 3HAYCHUIO CKOPOCTH OKHCICHHS METalia,
KOTOpasa yCTAaHABJIIMBACTCA IIPU BO3SHHMKHOBCHHWU IUICHKH, U XapPaKTCPy U3MCHCHUA 3TOH CKOPOCTH
BO BPCMCHH. 3aMeTHBIMU 3alllUTHBIMHU CBOMCTBaMH MOr'yT 06J'IaJIaTI) TOJIBKO CIUJIOIIHBIC, TO €CThb
MOKPBIBAIOIINE PABHOMEPHBIM IIJIOTHBIM CIIOEM BCIO TIOBEPXHOCTh METaJLIa.

Bo3moxHOCTh 00pa3oBaHMs TAKOW OKCHAHOM IJICHKH ONPEIEIISIETCs YCIOBUEM CIUIOIIHOCTH,
chopmynupoBanubiM [Tmmunrom u benBopacom, u cocTosiiee B TOM, YTO MOJICKYJISIPHBIA 00beM
OKCHJa 00Opasylolierocs M3 MeTajjla M KUCIOpOoJa JOJDKEH ObITh Ooblle o0beMa MeTasuia,
M3pacX0JJOBAaHHOTO Ha 00pa3oBaHME MOJIEKYJbI OKCHJIa, HHA4Ye TUICHKH OKCHJIA HE XBaTaeT, YTOOBI
MOKPBITh CIUIONIHBIM CJIOEM BECh METall, OHA TOJIYy4aeTCs PHIXJIONW W mopucTtoi. OTHOIIEHUE
MOJIEKYJIIPHBIX OOBEMOB OKCHJA W MeTallja, HaszbiBatoT (aktopom I[lmmmmnara—beasopmaca (o),
KOTOPBIA PACCYUTHIBAIOT TIO (hOpMYyIIE:

14 P

1 okcuoa ;‘[ . Me
V * nA o
Memania n Me I~ ok

rie Mo MOJEKyJsipHas Macca OKCHIa; Ane— aTOMHAsi Macca METallIa; Pox— IJIOTHOCTH OKCHJIA;
PMe— TUIOTHOCTh METAIIJIA; N — YUCIIO AaTOMOB METAJIa B MOJICKYJIE OKCH/IA.

Ecnu o Haxomutcs B mHTEpBanie 2,5 > o > 1, To OKCUAHASA IUIEHKA SIBJISIETCS CIUIOIIHOW U
00Ja/1aeT 3alUTHBEIMKU CBOMCTBaMH, eclii oL < 1, TO OKCHIHAs IJICHKA He He 00J1a/1aeT 3allUTHBIMH
CBOWCTBAMM.

1. Byoym nu oxcuouwvie naenku, oopasyrouuecs na nuxene (NiO) u maenuu (MgQO), obraoamo
sawumusimu ceovicmeamu? Omeem noomeepoume paciemamu.

2. Onpeodenume 3Hauenue CKOPOCMU KOPPO3UU MASHUSL U HUKEJSl, GbIPANCEHHOE 8 MM/200,
eciiu Memanivl pasHOMEPHO KOPPOOUPYIOM 8 MOPCKOiL 800e co ckopocmbio 1,45 2/(u’ -cymxu).
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Ipu pacuerax MPEMHTE, YTO IUIOTHOCTH HEKeNs paBHa 8900 Kr/m’, okcHaa HHKens — 6700
Kr/M°, Maraus — 1740 kr/v°, okcraa maraus — 3600 kr/m’, a B roay 365 mHen.

3aoanusn 10 knacca
3agaua Nel0-1

Jist meitpanmuzamuu 80 T 15% pacTtBopa OJHOOCHOBHOW KHCIOTHI A, 0Opa3oBaHHOU
anemenToM VII rpynms nepuoandeckoit cucremsl .M. MenneneeBa Heooxoaumo 3arpatuthb 51,4
M pactBopa KOH ¢ maccoBoit noseii 10% u muiotHocThio 1,09 v/mit.

1. Onpeoenume gpopmyny kuciomsl u oatime ee Ha38aHue.

2.Hanuwume ypasnenus peaxyuii 08yx cnoco606 noayuenus OaHHOU KUCIOMbL.

Kucnora A He BbIZIe/IeHA B TBEPAOM BHJIE, M IaXKe B Pa30aBJICHHBIX PACTBOPAX OHA MEIJICHHO
pasnaraetcs (peaxyusa 1). OgHaKo ele HHTEPECHE ee XuMHUUIecKkue cBoicTBa. Ecim kucinora A He
pearupyer C pa30aBIEHHON  XJIOPOBOJOPOJHON KHCIIOTBI, TO JCHCTBUE KOHIICHTPHUPOBAHHOMN
XJIOPOBOJOPOJHON KHCIIOTHI TPUBOAUT K BBIJCICHUIO JKENTO-3€JIeHOTO Tasza (peakyus 2). B
peaKIuu ¢ BOJAHBIM PacTBOPOM aMMHaKa PEIIAIoNIUM (aKTOPOM SIBIISIETCS TeMITepaTrypa — eciiu Ha
XOJIOAY TPOTEKAeT peakius HeuTpanuzanuu (peakyus 3), TO TPU HATPEBAHUM BBIJCISICTCS
OeCIBETHBIN Ta3 — OJNH U3 KOMIIOHEHTOB BO31yXa (peakyus 4).

3. Hanuwume ypagHenuss xumudeckux peakyuii 1—4, xapaxmepuzyrowue c8oticmea KUciomsl
A

3agaua Nel0-2
Pazoupast crapsie peaktuBbl, Bacs nHamien OaHkKy 0€3 STHKETKH, B KOTOPOW HAaxOJUJIOCh

HEM3BECTHOE BEIIeCTBO X — JIETKOJIETY4ask )KUAKOCTh CO crenuduyeckuM 3anaxoM. Bacs B3s Tpu
OJINHAKOBBIX HABECKH BelecTBa X U MPUCTYIHI K SKCIIEpUMEHTaM. [Ipu IMoTHOM CropaHuu MepBoi
HaBecku BemecTBa X (peakyus 1) Obuto momydeHo 4,5 T Boabl u 5,6 1 ra3a Y, BBI3BIBAIOIIETO
MMOMYTHEHHE H3BECTKOBOW BOJIbI (peaxyus 2). Bropyro HaBecKy BemecTBa X OH oOpabortan
BOJIOPOJIOM B NPUCYTCTBUU HUKEJS, MpU 3TOM Obulo moiydeHo 3,6 r BemectBa (peaxyus 3). K
TpeThel HaBecke BemiecTBa X Bacs mpubaBuit n30BITOK pacTBOp OpoMa, MPU STOM PacTBOP OBICTPO
oOecuBeTUIICS, a U3 PEaKIIMOHHOW cMecHu ObLIO BblAeneHO 9,2 r BemectBa (peaxkyus 4), npudyem
BBIXOJI mocienHeit peakuuu coctaBmwi 80%. BemectBo X Takke MPHUCOSTUHSIIO XJIOPOBOIOPOT
(peakyus 5), oGecrBeUnBaIO BOJAHBIA PacTBOP IMepMaHTaHaTa Kanus (peaxyus 6), a IpU JCHCTBUA
ropsiuero pactBopa KMnO4 MoaKuciIeHHOTO CEpHOM KUCIOTOW, oOpa3oBaiack OyraHOBasi KHCIOTa
(peakyus 7).

1. Yemanosume ¢opmyny eaza Y u bpymmo-ghopmyny X, omeem noomeepoume pacuemamu.

2. Onpeodenume maccy nagecok eewjecmaa X, UCNOIb308AHHBIX 8 ONbIMeE.

3. Ilpuseoume cmpykmypuvie hopmynsbl 6cex B03MON*CHBIX U30Mepo8 X, He coOepiHcaujux

YUKTIbL (8KTIOUAS 2e0MempudecKue U3omMepwl), Ha308ume Kaxcoblii uzomep no HOMeHKIamype

HIOIAK.

4. Hanuwume ypasnenus peaxyuti 1-7 Ha npumepe uszomepa X, ONUCAHHO2O 8 3adaye

(0obpazyem 6ymarnosyio Kuciomy npu oeticmsuu 2opsideco pacmeopa KMnQO4 nookuciennozo

CepHOll KUCTIOMOT).

3agaua Nel0-3
Ha cMech IMHKOBBIX M KENE3HBIX ONUIIOK Maccou 2,2 T moaeicTBoBanu 33,3 MJI pacTBopa
CEpPHOM KUCTOTHI ¢ MaccoBoil aoyer 20% u mioTHOCThIO 1,2 r/Mit. [{s HeWTpanu3anuu u30bITKA
KHCJIOTBI TIoTpeOoBanock 41,7 mu pacTBopa THAPOKCHIA Kalusg ¢ MaccoBou mosed 9,8% wu
IUIOTHOCTBIO 1,2 r/MIL



Buiuucniume maccosvie Odonu  memannos 6 UCX00HOU cmecu U 00vem 2asa (H.).),
8bI0ENUBULE0CS NPU PACMBEOPEHUL MEMAILIO8.

3agaua Nel0-4

DkcriepuMeHTaTop Bacst pemmi M3yduTh XUMHYECKHUE CBOMCTBA MEPEXOHOTO0 MeTamia A
KpPacHOTO IBeTa — OJHOTO M3 METAJUIOB ApPEBHOCTH. [IpHm CXXWraHWHM €ro HaBeCKH B HEIOCTATKE
KHACJIOPOJa OH MOJYYWJI KUPIUYHO-KpacHOe BemiecTBO B (peaxyus 1), a B M30BITKE KUCIOpOIa —
yepHoe BemectBo C (peakyus 2). PactBopuB C B paz0aBieHHON CEPHOU KHCIOTE (peakyus 3), OH
MoJTydrJ1 ToTy00#t pactBop conmu D, mpu noGaBieHHH K KOTOPOW pacTBOpa THAPOKCHIA HATPHUS
BhITIaN To1y00it ocanok E (peaxyusa 4). Bacs ornenun ocanox E u paznenwn ero Ha nse yactu. K
OJTHOM YacTH ocajka Bacst 1006aBHI COJISTHYIO KHCIIOTY — OCaJIOK PacTBOPUIICS, a paCTBOP MpUOpe
CUHE-3€JIEHYI0 OKpacKy BcienctBue obOpaszoBanusi conmu F (peaxyus 5). Ko BTOpo# monoBuHE
ocajiKka OH MPHIIWII PACTBOP aMMHaKa — OCaJIOK TOXKE PACTBOPHIICS, a paCTBOP MPUOPEN KPacuBYIO
BAaCHJIBKOBYIO OKpacKy, o0yciioBiieHHyI0 coeuaeHneM G (peaxyus 6).

3arem Kk pactBopy conu F Bacs npuGaBun pactBop HuTpara cepedpa, IpHU 3TOM BbINAI
ocanok H (peaxyus 7), KOTOPBIA TOCIIE OTACICHUS OCAJKa PACTBOPSAETCA B M30BITKE aMMHAaKa C
obpaszoBanuem coenunenus I (peaxyus 8). B pacTBop, ocraBmmiics mocie oTaeneHus ocanka H,
Bacs no6asun cynbdua HaTpusi — BeINAN YepHBIN ocanok J (peaxyus 9), KOTOPBIA eMy HE yIaloCh
pPacTBOPHUTH JACHCTBUEM aMMHUaKa, 1 OH HAKOHEII-TO PEIIHII OCTAHOBUTHCS.

1. Pacwugppyiime sewpecmsea A—J 6 npespawenusx Bacu.

2. Hanuwume ypasnenus peaxyuii 1-9.

3agaua Nel0-5

3amuUTHBIE CBOWCTBA IUICHKM OIEHMBAIOT IO 3HAYCHUIO CKOPOCTH OKHCICHHS METajlia,
KOTOpasi YCTAaHABJIMBACTCS NMPU BO3HUKHOBCHHH IUICHKH, W XapaKTepy U3MEHEHUS dTOW CKOPOCTH
BO BPEMEHH. 3aMETHBIMH 3aIIUTHBIMU CBOMCTBAMH MOTYT OOJNagaTh TOJBKO CIUIOIIHBIC, TO €CTh
MOKPBIBAIOIIME PABHOMEPHBIM IIOTHBIM CJIOEM BCIO TIOBEPXHOCTH METaJLIA.

Bo3moxHOCTh 00pa3oBaHMs TAKOW OKCHAHOM IJIEHKH ONPEJEIIIEeTCs YCIOBUEM CIUIOIIHOCTH,
chopmymupoBanHbM [IrmmHTOM M BeBopacoM, M cocTosIee B TOM, YTO MOJICKYJISIPHBIA 00beM
OKCHJa 0Opasylomierocs M3 MeTajjla M KUCIOpOoJa JOJDKEH ObITh Oosnblie o0bemMa MeTalia,
M3pacX0JJOBAaHHOTO Ha 00pa30oBaHME MOJIEKYIIbI OKCH/Ia, MHAYE TUICHKHA OKCHJAa HE XBATAeT, YTOOBI
MOKPBITH CIUIOIIHBIM CIIOEM BECh METaUI, OHA IOJYydYaeTcs PHIXJIOW W mopuctoi. OTHOIIEHHE
MOJIEKYJIIPHBIX OOBEMOB OKCHJA W MeTallja, HaszpiBaloT (aktopom I[lmmmmnara—beasopmaca (o),
KOTOPBIA PACCYUTHIBAIOT TIO (hOpMYyIIE:

o = Voxcuda — Mok . pMe ’
VMema/ma nAMe p ok
rne Moc— MOJEKyJsipHas Macca OKCHIa; Ane— aTOMHAsi Macca METaJlIad; Pox— IJIOTHOCTH OKCHJIA;
PMe— TUIOTHOCTBH METAJIJIA; N — YUCIIO AaTOMOB METAJIa B MOJIEKYJIE OKCH/IA.

Ecnu o Haxomurtcs B uHTEpBanie 2,5 > o > 1, To OKCUIHASA TUIEHKA SIBJISIETCS CIUIOIIHOW U
o0aaer 3amuTHBIMU CBOMCTBAMH, €CITH O < |, TO OKCHIHAs TUICHKa HE He 00J1alaeT 3alluTHBIMU
CBOWCTBAMM.

1. Byoym nu oxcuounwvie naenku, oopaszyrouuecs na nuxene (NiO) u maenuu (MgQO), obraoamo

sawumusimu ceovicmeamu? Omeem noomeepoume pacuemamu.

2. Onpeodenume 3Hauenue CKOPOCMU KOPPO3UU MASHUSL U HUKEJS, 8blPANCEHHOE 8 MM/200,

eciiu Memanivl pasHOMEPHO KOPPOOUPYIOM 8 MOPCKOiL 80de co ckopocmbio 1,45 2/(u’ -cymiu).



Ipu pacuerax MPEMHTE, YTO IUIOTHOCTH HEKeNs paBHa 8900 Kr/m’, okcHaa HHKens — 6700
Kr/M°, Maraus — 1740 kr/v°, okcraa maraus — 3600 kr/m’, a B roay 365 mHen.

3aoanusn 11 knacca
3apaua Nell-1

OnemeHnT X TOJNYYHJI CBOE Ha3BaHME OT MMEHHM 3JI0TO JyXa rop HeMmeukoil mudosioruw,
KOTOPBIM TOOpachIBAJI MCKATEIIIM MEId MHHEpaJl MOXO0XHWH Ha MeAHy pyay. Ilpu BbITUIaBKe
MeTaJla U3 TaKOW PYyJIbI BBIACISIINCH MBIIIBSIKOBBIC Ta3bl, YTO M MPUBEIIO K €ro TypHO ciase. Ho
IIPH BCEX €r0 HEJO0CTAaTKaX MUHEPATIBI 3JIeMeHTa X HCIOJb30BAIUCH I OKpAIIMBaHHS CTCKOJI B
3€JICHBIN 1BET IIPH WX M3TOTOBJICHUU.

[Ipocroe BemiecTBO, 0Opa3oBaHHOE 3jeMeHTOM X M 00jajaollee CBOMCTBAMM MeETallla,
pacTBOpsIeTCS B KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTE IPU HArpEBaHUU ¢ 00pa30BaHUEM BEIISCTBA
A (peakyus 1), pacTBOp KOTOPOTO AKTUBHO pEarupyeTr ¢ pacTBopaMu Imenodeit (peaxyus 2)
o0pasys mpu 3TOM OOWIBHBIN Ocanok BemecTBa b, maccoBas mosist snementa X B KOTOPOM paBHA
63,4%. Ecnu pacTtBOp, MONY4YEHHBIN TIOCHE peakyuu [ BBHIIAPUTH, TO OOPA3YIOTCS KPHUCTAILIBI
3€JICHOTO 1BeTa, conepxkamniue 20,996 % snementa X.

[Ipu neiicTBUM OKMCIUTENS, HampuMmep Ta3zoo0pa3Horo xjopa, Ha ocagok b snement X
MEHSET CBOIO CTENEHb OKHCIEHHs, HO oOpasyrolieecs BemecTBO B mo-mpexHeMy ocTaercsi B
ocaake (peaxyus 3). Ecnu ke K ocanky BemiectBa b 106aBuTh M30BITOK pacTBOpa amMMHakKa, TO
o0pasyeTcsi paCTBOP CHHETO I[BETA, COAepKalINil KomIiekcHoe coenunenue I' (peaxyus 4).

1. Onpeoenume snemenm X u nanuwume opmynvt eewgecms A—TI.

2. Hanuwume ypasnenus xumuueckux peaxyuti 1—4.

3. Onpeodeneume ¢hopmyny «rpucmanniocuopama, o00pa3yOwWe2ocs npu BblNaApPUSAHUU

pacmeopa nocne peakyuu 1.

3agaua Nell-2

ApomaTHdecKuil yriaeBoJopoJ A BCTyHaeT B PEaKUHI0 C HUTPYIOLIEH CMECBIO IIpHU
temmneparype 45°C, mpu 3ToM 00paszyeTcsi CMeCh H30MEPHBIX MOHOHUTPOIPOU3BOIHBIX C BBIXOJIOM
67,1%. CooTHomieHne Macc MPOAYKTOB B cmecu paBHo 14,75 : 9,25 : 1. Monspuas macca
MPOJYyKTOB peakuuu B 1,45 pasa Oojblie MOJSPHONM Macchl MCXOJHOTO BEIIECTBA. 3HAs, 4YTO
apoOMaTHYeCKOE COeIMHEHHe, umeromee mioTHocTh 0,867 r1/mu, B3aTo B oObeMe 15,8 wmu
YCTaHOBUTE:

1. Cmpyxkmypy yenesooopooa A.

2.Hanuwume ypasnenue ykazanumou peakyuu, npuseoume ee mexanusm. Hazosume

NPOOYKMbL peaKyuu.

3. Paccuumatime maccosvle 0onu u30mMepos 8 NOLYYeHHOU CMeCU.

4. Kaxou u3z uszomepos nonyuaemcs 6 Oonvuiem Koiudecmee, a Kaxou- 6 meHvuwem? Illpu

omeeme yumume, 4moO AHANO2UYHAS pearkyus XA0pOeH301a Oaem CcOOmeemcmeayoujue

usomepwvl 8 MoaapHom coomuoutenuu 3:7:0, a ayemanunuoa — 1:19:0. Obocuytime omeem ¢

VUemom 3eKmpOHHbIX dhheKmos u npoCmpaHCmeeHHo20 CMpOeHUsi MOJIEK) L.

3agaua Nell-3
IOHB1i XuMuK Bacst pemmn mpoaHanu3upoBaTh CIUIaB [IMHKA W ATFOMUHHS, IS 9€r0 OH B3SLI
obpaszer maccoii 4,57 r u no6asun k Hemy 43,75 ma 70% pacTBOpa a30THON KUCIOTHI (TUIOTHOCTH
1,44 v/mur). CruiaB OJTHOCTBIO PACTBOPHIICS, U BBIACIUIICS OyphIil Ta3 oobemMoM 7,28 1 (H.y.). 3aTem
Bacs noGaBun B nosrydeHHbIN pacTBOp 35 r rugpokapOoHaTa HaTpHsL.



1. 3anuwume ypaeunenus peakyuti, npomMeKarOWuUx Npu pacmeopeHuu Ccniaea 8 a30mHoOl
Kuciome.

2. Paccuumatime maccosvle 001U Memaios 8 cnidaege.

3. 3anuwume ypasHnenus peaxyutl, NPOMeEKAWUX NPU 000aslIeHUU UOpoKapboHama
Hampus, u paccuumaiime o06vem 8bl0eNUBULE20CSL 2A3d (H.).).

4. Paccuumatime maccy ocadka 8 pacmeope nocie 6cex IKCHEPUMEHMO8, NPOBEeOeHHbIX
Baceu. Yumume, umo 6 ycnosusx oxcnepumenma 6vinadeHus OCHOBHBIX CONeU U
KpUCMALI02UOpPamos He npoucxoouio.

3anaua Nell-4

DkcriepuMeHTaTOop Bacst pemmia M3yduTh XUMHYECKHUE CBOMCTBA MEPEXOHOTO0 MeTamia A
KpPacHOTO IBeTa — OJHOTO M3 METAJUIOB JPeBHOCTH. [IpW CXKWUraHWMHM €ro HaBECKH B HEIOCTAaTKe
KHACJIOPOJa OH MOJYYrJI KUPIUYHO-KpacHOE BemiecTBO B (peaxyus 1), a B M30BITKE KUCIOpOIa —
yepHoe BemectBo C (peakyus 2). PactBopuB C B paz0aBieHHOW CEPHOU KHCIOTE (peakyus 3), OH
MoJTydrJ1 TOTy00# pactBop conmu D, mpu noGaBieHHH K KOTOPOW PacTBOpa THAPOKCHIA HATPHS
BhINIaN rory6oit ocanok E (peaxyusa 4). Bacs ornenun ocanox E u paznenwn ero Ha aBe yactu. K
OJTHOM YacTH ocajka Bacst 1006aBHI COMISTHYIO KHCIIOTY — OCaJIOK PacTBOPUIICS, a paCTBOP MpUOpe
CUHE-3€JIEHYI0 OKpacKy BcienctBue obOpazoBanusi conmu F (peaxyus 5). Ko BTOpo# monoBuHE
ocajiKka OH MPHIIWII PACTBOP aMMHaKa — 0CaJIOK TOXE PACTBOPHIICS, a paCTBOP MPUOPEN KPacuBYIO
BAaCHJIBKOBYIO OKpacKy, o0yciioBiieHHyI0 coeuaeHneM G (peaxyus 6).

3arem Kk pactBopy conu F Bacs npuGaBun pactBop HuUTpara cepedpa, IpHU 3TOM BBINAI
ocanok H (peakyus 7), KOTOPBIA TOCIIE OTACICHUS OCAJKa PACTBOPSETCA B M30BITKE aMMHAaKa C
obpaszoBanuem coenunenus I (peaxyus 8). B pacTBop, ocraBmmiics mocie oTaeneHus ocanka H,
Bacs no6aBun cynbdum HaTpusi — BeIIAN YepHBIN ocanok J (peaxyus 9), KOTOPBIA €My HE yIajaoCh
pPacTBOPHUTH JCHCTBHEM aMMHUaKa, 1 OH HAKOHEII-TO PEIIHII OCTAHOBUTHCS.

1. Pacwugpyiime sewpecmsea A—J 6 npespawenusx Bacu.

2. Hanuwume ypasnenus peaxyuii 1-9.

3agaua Nell-5

OmauM w3 cnocoOOB  TOJYYEHHUS —aleTalblIeruia B  MPOMBIIUICHHOCTH  SIBJISCTCS

KaTaJIMTUYIECKOE OKUCIIEHUE STaHAJIs KUCIOPOJIOM BO3/IyXa:
2CH,=CH, + O, <> 2CH;CHO

1. Kaxue kamanuzamopbi MO2ym uUcnoib308amvcsi 6 OAHHOU peakyuu?

2. Ilpuseoume ypasuenus peaxyuil 01 08YX UHBIX CHOCODO8 NOJVHEHUS ayemaniboe2uod,

Komopule Bul 3naeme.
B MonensHOM peakTope MOCTOSHHOTO 00BbeMa CO3JaHbl HavyajdbHBbIE KOHIEHTPAIMW STHJICHA U
kucinopoaa 0,1 u 0,3 monb/n. PaBHOBecue Ipu MOCTOSIHHOM TeMmIepaType, HAcTYHNWiIO, KOoraa
JaBJIEHUE B peakTope ynaio Ha 5%.

3. Paccuumaume koncmanmy pagHogecusl.

4. Kaxum o006pazom MOMCHO Y8eIudums 8blX00 ayemanboecudd, UMeHss OdsleHue,

memnepamypy, KOHYeHmpayuu KUciopood u ayemaivoecuod 8 peakmope?



Kputepuu ouenuBanusi 3aganunii 0r60poyHoOro rypa
II (BakawvuTeabHOro) 3Tana oauMnuaabl 2018/19 yu. roga

3aoanua 9 knacca
IIpeocmasnen 00uH U3 603MONCHBIX 6APUAHMOE PEULeHUS 3A0AHULL
3agaua Ne9-1
[TockonbKy 371€MEHThl HaxXOJSITCS B OJHOM M TOM JK€ NEpPUOJE U B OJHOM M TOH XKe rpymre
MEPUOIUUYECKON CUCTEMBI, HanboJiee BEPOSITHO, YTO OJJUH U3 HUX HAXOAUTCS B IJIABHOW MOJArPYIIIIE,
a Ipyrol — B MOOOYHOH, T. €. sBiseTcs d-meTaimioM. CTEeHN OKUCICHUS MOXHO MO0J00paTh 1o
pasHuue B 13 pans koiaudecTBa 3iekTpoHOB. Hemeramn ckopee Bcero — rajoreH (Xopoimas
pactBopuMoCTh B), B crenenu okucnenus -1. Paznuna B anekrpoHax Ha 13 TOBOPUT O TOM MeTall
nMeer creneHb okucienus +2. Cynms mo cBoicTBaM, 3T0 MapraHenr (A = Mn), U BemecTBO
npencraniser coooit 6pomun mapradua (b = Br). K Takomy xe oTBeTY MOXHO ObLJIO ObI PUNTH,
noaOupasi mapbl 3JIEMEHTOB IO Pa3HOCTU KoJmdecTBa NpoTOoHOB (35-25=10), unm noragatbes 1O
ONMCAHHBIM JlaJiee LIBETHBIM peakUMsIM (BblIEI€HHE Oyporo BeLIeCTBa IMPH MPOIYyCKaHUM XJIOPA,
00pa3zoBaHUE 3€JICHON OKPACKH B PEAKIIUHU S).
B utore umeem ¢opmyny Bemectsa B = MnBr;, KoTopyro MOXXHO OBUIO TakK€ BBIBECTH IO
MaccoBOM /1071€. A B HallleM PAacCyXIECHUH MO>KHO IIPOBECTHU MPOBEPKY: JlelCTBUTENBHO, MaccOBast
noJist mapraniia B MnBr; paBHa 55 /215 = 0,256 =25,6%.
DNeKTpOHHbIE KOH(UTypaIiu:
Mn%: 15%2s*2p®3s3p®4s3d’ (Bcero 23 anexrpoHa)
Br': 15%2s72p°3s?3p°4s?3d'4p° (Beero 36 amekrpoHOB)
MnBr; + Cl, = MnClL, + Br, (1)
[Ipu nevictBum w30bITKa ammuaka Ha cosm Mmapranna (II) Beimamaer B ocalok THAPOKCHIA
Maprasua:
MnBr; + 2NH; + 2H,0 = Mn(OH), |+ 2NH4Br (2)
[Ipu okucnenuu rugpokcuaa mapranua (1) Ha Bo3yxe 1Mo JaHHBIM pa3HbBIX aBTOPOB 00pa3yrOTCs
ruapokcuabl mapranna (11I) wimm (IV) nepemennoro cocraa (MnOOH, MnO(OH),, Mn,0O5*nH,0,
MnO,*nH,0, Mn,03, MnO,). MaccoBoii nosne kucinopoaa 36,36% orseuaer MnOOH (I):
4Mn(OH); + O, = 4MnO(OH) + 2H,0 (3)
[Ipu npoxanuBaHUM TUAPOKCUAOB 0OpA3yOTCSl OKCHJIbI, IPU 3TOM B JAHHOM CIIy4yae 3TO MOTYT
0b1Te MnyO3, MnOs 1 Mn;O4. @opMyny okcuaa BbHIBOAUM (MM MOAOMpPaeM) IO MacCOBOM J10J1e
kuciopoa. [log nanneie 3amaun noaxoaut okcuxr MnQO; (Bemectso ):
4MnO(OH) + O, =4MnO, + 2H,0 (4)
MnO, + 2KOH (pacnnaB) + KNO;5; = KhoMnO4 + KNO, + H,O (5)
Ilo omucanuio, E — mepokcun Bomopona (H»O:), xkoTopblif KaTalUTUYECKH pasjlaraercs Ipu
KOHTaKT€ C OKCHJIOM Maprasia:
2H202 = 2H20 + 02 (KaT Ml’lOz) (6)

A —Mn B — MnBr; I — MnO, XK — O,
b - Br I' - MnOOH E - H,0O;
Pa3banioBka
Omnpenenenue snemMeHToB A u b 2x16.=26.
Omnpenenenue Bemects B—K 5x0,56.=2,50.
OnekTpoHHbIe popMyIbl 3ieMeHToB A u b 2x0,56.=16.
VYpasuenus peakuuii (1), (2), (6) 3x0,506.=1,50.
VYpasuenus peakuuii (3), (4), (5) 3x16.=306.
UTOTI'O 10 6.




3agaua Ne9-2
OneMeHT X — XJI0P.
MnO; + 4HCI = MnCl, + Cl, + 2H,0 (1)
Cl, + 2KOH = KCI + KCIO + H,0 (2)
Cl, + 6KOH = 5KC1 + KCI10; + 3H,0 (3)
4KCl0O; = 3KClO4 + KC1 (4)
2KCl0O; = 2KCl + 30, (5)
KCI104 + H,SO4 = KHSO4 + HCIO4 (6)
Cl, + Ca(OH), = CaOCl, + H,O (7)

1-CL 4 — HCIO4 7—-0;
2 - KCIO; 5-KCl 8 —HCI
3 —KClO4 6 — KCIO 9 — CaOCl,

TpuBuanbHble Ha3BaHUs: 2 — OEpPTOJIETOBA COJIb
8 — coJIsiHasA KUCIoTa

PaszbannoBka
Omnpenenenue anementa X 10.
®dopmyel BemecTB 1-9 10x0,56.=4,50.
TpuBuaibHbIe Ha3BaHUS BEIIECTB 2 U 8 2x0,506.=16.
Hanucanue ypasuenuii (1)—(7) 7x0,56.=3,56.
UTOTI'O 10 6.

3agaua Ne9-3
Pasnoxxenune coneit HAET 10 ypABHEHUSAM:
4FeS0O4-7H,0O + O, = 2Fe,O5 + 4SO3T + 28H20T (1)
Fe»(S04)3-9H,0 = Fe,03; +3S0; + 9H,01 (2)
W3 ypaBHEHHI ciieyer:
u3 2 monb FeSO47H,0 obpazyercs 1 momns Fe, 03,
3 1 monb Fey(SO4)3-9H,0 obpaszyercst 1 monbsFe,0;

3Has MOJISIPHBIE UCXOIHBIX COJIEH M MPOAYKTA PA3JIOKEHUSI COCTABUM CUCTEMY YPaBHECHHIA:

M(FeSQOy4-7H,0) = 278 r/moinb, M(Fe (SO4)3-9H,0) = 562 r/mons, M(Fe,03) = 160 r/mMmob
(1) maccs! cynbdatos xenesa (II) u (III) B ucxoaHoii cmecu
x+y=1357r
(2) cBsbkeM Macchl coselt ¢ Maccoii oopazoBasiierocs Fe,Os:
160 x+@y =392

2:278 562

0,2878x + 0,285y= 39.

y =135,7—x,
0,2878x + 0,2847 (135,7 — x)= 39.
0,2878x-0,2847x= 39 — 38,634,
0,0031x = 0,36621
x =0,36621/0,0031=118,132
y =17,568




PaccunTaeM MaccoBbBIE JOJIH COJIEH B UCXOTHOM CMECH:

o(FeSO47H,0) = 118,132 -100 = 87,054 %,
®(Fex(S04)3-9H,0) = 17,568 -100 = 12,946 %.
135,7
PaszbannoBka
Hanucanue ypasnenuii (1) — (2) 2x16.=26.
CocraBiieHHe CHUCTEMBbl YPaBHEHHH JJI pacdyeTa Macc cojiei 2 0.
Pemenue cucreMsl ypaBHeHUH 4 0.
PacueT MaccoBBIX H0OJIEH UCXOIHBIX COJIEH 2x16.=260.
HUTOT'O 10 6.

3agaua Ne9-4
OneMeHT A — 3TO JIUTHH, YTO MOXHO TIOHSATh M3 €ro Ha3BaHHWA W OKPACKU IUIAMEHH €ro
coequaeHusiME. [Ipu ropeHnn Ha Bo3ayXxe JIMTHI 00pa3yeT HUTPHUI U OKCHL:
6Li+ N,=2Li3N (1)
4Li+ O=2L1,0 (2)

[TomydeHHbIE COeTMHEHNS aKTUBHO B3aMMOJICHCTBYIOT C BOJOH C 00pa30BaHUEM THAPOKKCIA JTUTHS
(b), a B cimydae ruipoJin3a HUTPpUIA JIUTHA BblaeseTcs: amMmuak (B):

Li3sN + 3H,0=3LiOH + NHj; (3)

Li,O + H,O = 2LiOH (4)

B3aunmoseiicTBue ammmuaka ¢ 6poMoM MPUBOAMT K morydeHuro opomusa azora (I1I):

NH;3 + 3Br, = NBr3; + 3 HBr (5)

n(Bry) =48,0/160,0 = 0,3 Mmob;
o ypaBHeHuto (5) n(NH3)=0,1 monsb, Toraa no ypasuenuto (3) n(LizN)=0,1mo05b, COOTBETCTBEHHO
oOpa3zoBaHue HUTpUJIA IO ypaBHEeHHUIO (1) 3aTpadyeHo:

n;(L1) = 0,3 monb

TOrJ1a Ha 00pa3oBaHUE OKCHUIA:

n(L1) = 3,5/7,0-0,3 = 0,2 mob
JpyruM BO3MOXHBIM HalpaBlieHUEM peakuuu (5) sBiseTcst 00pa3oBaHue a30Ta U OpOMOBOJIOpOIa:

2NH; + 3Br, = N, + 6HBr,
OJTHAKO, ecJI OBbI peaKiys MuIa 1Mo 3TOMY ITyTH HaMm Obl moTpedoBaock 0,2 MOJIb aMMHaKa U
cooTBeTcTBEHHO 0,6 MOJIb JINTHUS Ha 00pa30BaHKE HUTPUAA, TIOATOMY B JaHHOM CITydae BEpHBIM
SIBJISIETCS] ypaBHEHHE ¢ oOpa3zoBanueM Opommuaa azota (I11).
Paccuntaem MaccoByro J10J110 TUAPOKUCAA JTUTHS B pacTBope. B cooTBeTcTBUM € ypaBHEeHUAMH (1) —
(4) n(LiOH) = n(L1) = 0,5 momap, nostomy m(LiOH) = 12,0 r.
B nponecce ruaponusa Beraenniics aMMuak B konudecrse 0,1 mons mim 1,7 ¢
Macca pactBopa OyJeT CKIIaJbIBaThCS M3 MacC BOJBI, OKCHJIA M HUTPHU/IA JINTUS 32 BEIYETOM MAacCChl
BBIJICIMBILIETOCS] aMMHUAKa!
m(p-pa) = 100+0,1-35+0,1-30 - 1,7 =108,2 r
o(LiOH)=12,0/108,2=0,111 (11,1%)

PaszbannoBka
Onpenenenue Beuects A — B 3x16.=306.
Hanucanue ypasnenuii (1) — (5) 5x16.=506.
Pacuer MaccoBol 10IM TMAPOKCUA JINTHS B PACTBOPE 2 0.
UTOI'O 10 ©.
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3agaua Ne9-5

Paccunrtaem dakrop [Mummunra—banBopica ns okcuaa HUKENIS U MarHusl.
Jling NiO:
Ame = 59 r/Monb, My = 59 + 16 =75 r/moib, n = 1
pme = 8,9 F/CM3, Pox = 6,7 r/em’

75-8,9
S 1-59-4,7
0 JIOKUT B WUHTEpBaje 2,5 > o > 1, TO ecTh OKCHAHAs TUICHKA SIBJISCTCS CIUIOIIHOW M 00jamaer
3alIUTHLIMH CBOMCTBAMH.
[ MgQO:
Awme = 24 r/Monb, My =24 + 16 = 40 r/moJ1b, n = 1
pme = 1,74 F/CM3, Pox = 3,6 /e’

s =1,7

10-1,71
T 1-24-36
0. HE JISKUT B MHTEpBase 2,5 > o > 1, T.e. OKCHJHAs IUIEHKA HE IIOJYy4aeTCs CIUIOIIHOM M He
00J1a1aeT 3aIUTHBIMHA CBOWCTBAMMU.

[rd u,81

2
Paccuntaem CKOpOCTh KOPPO3WHM JII HUKENS, IS Yero CKOPOCTh KOPPO3MH B I/(M™:CyTKH)
pa3/IeIINM Ha [UIOTHOCTD HUKEIS I/M

1,45 r M M
— =1,63-107 ——

(Ni1) =
o (ND) 8,9-108m2- cyTkH T CYTKH

pumem, ato 1M=1000 mm, 1 cyrku=1/365 nueii B romy = 2,74-10° rona, Toraa
1,63-1077-1000

v, (Ni) = = 5,95- 1072 an/200.
ND) 2,74- 1073 /
AHaIOTUYHO Ul MArHUs, CKOPOCTh KOPPO3HH B F/(Mz-cyTKI/I) pas3zenum Ha TLIOTHOCTEMATHHST/M :
Mg) 1,45 r M7 833.10-7
.. = —_— = . _
g 1,74- 108 Mm% -cyTRH T ’ CYTKH
M) 8,33-1077-1000 30,40 - 102 30 /200
v = = . MM eaa,
g 2,74- 103 ’
Pa3banioBka
Pacuer o u BIBOJ 0 3anuTHBIX cBOMcTBax mieHkH 1yt MgO u NiO 2x2 6.=40.
Pacuer ckopocTy KOppo3uu Maruusi 1 HUKEs 2x30.=60.
UTOI'O 10 ©.

3aoanua 10 knacca
Ilpeocmasnen 00uH U3 03MONCHLIX BAPUAHMOB PEULeHUS 3A0AHULL

3apaua Nel(-1
OmpenenuM Maccy KHCIIOTHI, coaepskamierics B 80 r pacTBopa.
@ - m(p_pa) — 12(F)
100%

mM(KUCIOTH) =

Ompenenum kosmuecTBo Bemectsa KOH:

m(p-paKOH)=p .-V . =109T /Mn-51,4mMn=56,01;

11




o m(p-pa) g
100% A
m(KOH)

v(KOH) = m -

m(KOH) =

0,1(mMo0 11B)

OnpenenuM MOJISIPHYIO MAacCy KHCJIOTBI, yYUTHIBas €€ OCHOBHOCTh M YPAaBHCHHE DPEaKIUU
B3aUMOJICHCTBUS C TUAPOKCHIOM KaJHS:

(12/M) monb 0,1 monb
HAn + KOH = KAn + HO
1 moup 1 Moub

HCXOI[}I U3 CTCXHOMCTPHUU BSaHMOHeﬁCTBHH MCXKY YKa3aHHBIMHM BCIICCTBAMH, 3aIllMIICM
COOTHOIICHUCE:

12
— = 0,1; oTkyna M = 120 r/momb.
M

OmnpenenuM (opMyiay KUCIOTBI, YYUTBIBAs €€ MOJIIPHYIO MAacCy U MECTO KHCIOTOOOpa3yLIEro
JJIeMEHTa B Iepuoaudeckoil cucrteme. llpoBepum BHayasle BO3MOXKHOCTb IPHUHAJJIEKHOCTH
KHACJIOTBI K OECKHCIOPOJHBIM KHCIOTaM. bynemM uUMeTh B BUAY, YTO OECKHCIOPOJHBIC KHCIIOTHI
00pa3yIoT TOJIBKO aTOMBI THITMYHBIX HEMETAJUIOB, HAXOJIIMUXCS B TJIaBHBIX moarpymnmax. Oomast
¢dbopmyna kuciaoTsl, oopazoBanHoil HemetaioMm VII rpynnel, HJ, otkyna cnenyer:
M:(D) = 120-1 =119 r/monp

Hu oauH wu3 aromMoB rajoreHoB HE HMMEET Takoil MoJekyaspHoid Maccel. ClieoBaTenbHo,
omnpenenseMas KUCIOTa MOXET ObIThb TOJBbKO Kuciopoacozaepxkamei. [IpencraBum dopmyny
kucioTsl B obuiem Buae: HIO,. Bappupys 3nauenus koapduimenra n, OyeM paccUyuThIBaTh 110
MOJIEKYJISIPHOM Macce KHCIOTHI MOJIEKYISpHBIE MAacChl 3J€MEHTOB. [loaXomsmuMu 3HAYCHUSIMHU
OyayT Te, KOoTopble Haubosiee ONM3KM K MOJEKYISIpHbIM MaccaM 3jieMmeHToB VII rpymmbl
MEPUOIUYECKON CUCTEMBI. 3aMETUM, YTO KHUCIIOPOJICOAEPKALUE KUCIOTHI MOTYT ObITH 00pa30BaHbI
M aTOMaMH TIEPEXOJHBIX METaNIOB B BBICOKOH CTENEHW OKHCJICHHSA. Pe3ynpTaThl pacuera
MIpUBEACHBI B TaOIUIIE:

n 1 2 3 4 5 6 7
M:(D) 103 87 71 55 39 23 7
Bunno, 4to TONBKO B Ciydae, KOIJla B COCTaB KHUCJIOTHI BXOJSAT YEThIpE aromMa KHUCIOpPOAa,
HaOJII01aeTCsl XOpoLIee COOTBETCTBUE C aTOMHOW Maccoil anemeHTa Mn. @opmyna KUCIOTHI

HMnO,— mapraniieBasi KUcjoTa.
CriocoObl MosTy4eHus MapraHieBON KUCIOTHI:
Ba(MnO4)2 + HZSO4 = 2HMHO4 + BaSO4
Mn,O7 + H,O = 2HMnOy4
VYpaBHEHHsSI XUMHYECKMX pPEAKUHUM, XapaKTEPU3YIOIIMX XWMHUYECKHE CBOMCTBA MAapraHIEBOM
KHCJIOTBI:
4HM1’104 = 4Mn02 + 2H20 + 303 (1)
2HMnOy + 14HCI = 2MnCl, + 5CL, + 8H,0 (2)
HMI’IO4 + NH3H20 = NH4MHO4 + H20 (3)
2HM1’104 + 2NH3H20 = 2Mn02 + N2 + 6H20 (4)
Pa3banioBka

Onpenenenre GopMyIibl KUCIOTHI A, IOATBEPKIEHHOE pacyeTaMu 4 0.
0e3 moaTBepkIeHus pacyeramu — 0,5 6.
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Hanucanue ypaBHeHMI peakiuii, OTBEYAIOIIMX JIByM CIOcO0aM IMOJTydeHus 2x16.=26.
MapraHieBoOr KUCIOThI

Hanucanue ypasuenuii (1) — (4) 4x1 6.=406.

UTOI'O 10 ©.

3agaua Nel0-2

I'a3 Y — CO,, cienoBarenbHo, B OaHKE CKOpee BCEro HaXOUTCSl OPraHUYECKOE BEIIECTBO:

CxHyOZ + 0, =xCO, + y/2H20
Haitnem cooTHomenue yriepoja u BOJIOPOaa:

n(CO,) = 5,6/22,4 = 0,25 monb, To n(C) = 0,25 MoIb
n(H,0) =4,5/18 = 0,25 mons, To n(H) = 0,25*2 = 0,5 mous
x:y=1:2
Xumndeckue cBoiictBa X (oOeciBeyMBaHME OpPOMHOW BOJBI M TEpPMaHraHaTa, THIAPUPOBAHUE,
npucoeauHeHue HCI) mo3BoisioT mpeanonokuTh, 4To0 HEM3BeCTHOE BemiecTBO X — ankeH CpHay,
(MK colep’KUT XOTS Obl OJJHY ABOMHYIO CBSI3b)
Torna peakuuu 3 u 4 OyIyT UMETH BU/L:
CnHon + Hy = CiHonio
CnHzn + BI‘Q = CnHanI‘Q
I[To ycnosuto, n(CyHzni2) = n(C,H2,Br2)
n(CnH2n+2) = 3,6/(14n+2)

C yuerom Beixoaa quopomuna m(C,H,,Br;) =9,2/0,8 = 11,51

n(C,H,Br;) = 11,5/(14n+160)
Torna nmonyynm ypaBHEHHE

3,6/(14n+2) = 11,5/(14n+160)

n=>5,
Torna, dopmyna BemiectBa X = CsHjg (OTCyTCTBHE KUCTOPOIa MOKHO ITPOBEPUTD ).
KomunuecTto atoro ankena n(CsHio) = 0,25/5 = 0,05 moub
Macca ankena (kaxmoi HaBecku) m(CsHio) = 0,05%70 =3,5r
Jlst ankena dpopmynsr CsHjo cymmectByer 6 n3oMepoB (5 00OBIYHBIX H30MEPOB, KPOME TOTO, TIEHTEH-
2 o0namaet uuC-TpaHC U30Mepuen):
[TenTen-1 TPaHC-TIEHTEH-2 LHUC-TIEHTEH-2

3-metunOyren-1  2-metunOyreH-2 2-metunOyTen-1
Tak kak npu okucieHny X obpaszyercsi OyTaHOBasi KUCI0Ta, TO X — 3TO MEHTEH- |
VYpaBHEHHUsI peaKIuil:
CsHip+ 7,50, = 5CO, + 5H,0 (1)
CO,+ Ca(OH)z = CaCO; + H,O (2)
C5H10 +H, — C5H12 (3)
Br

M + Br, —= Br\)\/\ (4)
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|
1) M + HCO —s H\j\/\ (5)
H
3 N+ 2KMnO, +4H,0 — 3 HO&/\ + 2MnO, + 2KOH (¢

O
NN+ 2KMNO, + 3H,50, — C3H7_C/\ +COy + 2MnSO4 + KS04 + 4H20
OH (7)
Pa3banioBka
BriBog OpyTTO-(hopmMyiibl BemecTBa X 2 0.
Vkazanue raza Y 0,50.
Onpenenenre UCTUHHON GopMyabl X 16.
Hanucanue uzomepon X 6x0,5 6. =3 0.
Hanucanue ypasHenuit peakuuii (1) — (7) 7x0,5 6. =3,50.
UTOTI'O 10 ©.

3apaua Nel0-3
Paccuntaem maccy cepHoit KuciaoThl (m), coaepskanieiics B 33,3 mu pacTBopa:

o-m(p—pa) 20%-33,3-1,2 _g
100% 100%

Paccunraem Maccy rupokcuia Kanus, cojaepskauerocs B 41,7 mi pactBopa:

o-m(p—pa)  9,8%-41,7-1,2

m(HZSO4) =

m(KOH) = =49 r.
100% 100%
Omnpenenum Maccy U30bITKA CEPHOM KUCIOTHI (M), YUUThIBAsl ypaBHEHUE peakLUy HEUTpaIu3aluu:
mr 491
H>SO4 + 2KOH = K>SOq4 + 2H,0 (1)
9r 562)r
m; (H,S04) = 9811’9 =43,

Macca cepHoii KucioTsl (1), IpopearupoBaBiias ¢ MeTaulaMH, paBHa:

m=m-m =8-43=3,7T.
Bocnonib3yemcs anredpandeckum cnocodbom pewenus. Ilycts x r — macca xenesa, Torga (2,2 —x) T
- macca nuHKa. [lycTh y T — Macca cepHOi KUCIIOTHI, BCTYIHBILEH BO B3aUMOJICHCTBHE C JKEJIE30M,
torma (3,7 — y) T — Macca KHCIJIOTHI, BCTYIUBIIECH BO B3aWMOJCHCTBHE C IIMHKOM. Y4YHUTHIBas
YpaBHEHHsI B3aUMOJICHCTBUS METAJUIOB C CEPHOM KHCIOTOH, OMpENeNTMM MacChl METAIIOB B
HCXOJIHOW CMECH:

XT yr
Fe + H,SO, = FeSO, + H, (2)
56T 98r 224 1
22-x)r 3, 7-y)r
/n + H>SO4 = ZnSOy H, (3)
65T 98r 224 1

14




(2,2-x)-98=65-(3,7-y);
x=1,6T;y=2,8T.

{ 98-x =56y

Macca xene3a 1,6 r, macca nuaka 0,6 T.

L6 -100% =72,7%.

MaccoBas 1015 jkene3a paBHa
b

Maccosas mois uaka 100% - 72,7% = 27,3%.

Paccuntaem 00bemM BOI0PO1a, BBIACIUBIIETOCS B peakiusix (2, 3):

vy 22ALOT oy, 2200 o
Sér 635r
CymmapHbIil 00beM BOJIOpO/ia PaBeH:
V=V;+V,=0,85 1.
Pa30asioBka
Hanucanue ypasuenuii (1)—(3) 3x16.=306.
Pacuer Macchbl cepHOM KUCIIOTHI, BCTYIIMBIIEH B PEAKIINIO 2 0.
Pacuer MaccoBBIX [0I€H IIMHKA U )Kee3a B CMECH 30.
Pacuer o6bema Bosiopoia 2 0.
NTOI'O 10 6.
3apaua Nel0-4
A —Cu D — CuSOq4 G — [Cu(NH3)4](OH), J—CuS
B - Cu,O E — Cu(OH), H - AgCl
C-CuO F — CuCl, I - [Ag(NH3),](OH)
4Cu + Oz(Heﬂ) =2Cu0 (1)
2Cu + Oy(uss) = 2CuO (2)
CuO + H,SO4 = CuSO4 + H,0 (3)
CuSO4 + 2NaOH= Cu(OH), + Na,S04 (4)
Cu(OH); + 2HCI1 = CuCl, + 2 H,0 (5)
Cu(OH); + 4NHj3 = [Cu(NH3)4](OH), (6)
CuCl, + 2AgNO; =2AgCl| + Cu(NO3), (7)
AgCl + 2NH; = [Ag(NH;),]C1 (8)
Cu(NO3); + Na,S = CuS| + 2 NaNO; (9)
Pa30asioBka
Omnpenenenue BemecTra A 10.
Omnpenenenue Bemects B—J 9x0,5 6.=4,50.
Hammcanne ypaBuennii peakmuii (1)—(9) 9x0,56.=4,56.
NTOI'o 10 6.

3amauya Nel0-5
Paccunrtaem dakxrop [Mumnunra—banBopica nist okcuaa HUKENIS U MarHusl.

Jis NiO:
Awme = 59 /Mo, Mo = 59 + 16 = 75 r/monb, n = 1
PMe = 839 F/CM33 Pox = 6,7 F/CM3
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75-8,9
~1-59-6,7

0 JIOKUT B UHTEpBaje 2,5 > o > 1, TO ecTh OKCHIHAs TUICHKA SIBJIACTCS CIUIOIIHOW M oOiamaer

o 1,7

3aI[UTHBEIMYA CBOMCTBAMMU.

{11 MgQO:

Awme = 24 t/MOb, My = 24 + 16 = 40 r/moi1, n = 1
pve = 1,74 F/CM3, Pox = 3,6 /e’

0 HE JIKUT B HHTEpBajie 2,5 > o > 1, T.e. OKCHJHAs IUICHKAa HE IOJy4aeTCs CIUIOIIHOW U HE
001aja€T 3aIUTHEIMU CBOMICTBAMM.

PaccunTaeM CKOpPOCTh KOPpO3MM JUIsi HUKENS, JJISI Yero CKOPOCTh KOPpPO3HH B F/(Mz-cyTKI/I)
pa3AenuM Ha MIOTHOCTh HUKEIIA r/im’:

(N 1,45 r M 163-10-7 M
Y T 89 105w oy T CYTKH

pumem, ato 1M=1000 mm, 1 cyrku=1/365 nueii B romy = 2,74-10° rona, Toraa

1,63-1077-1000

U, (Ni) = = 5,95- 1072 amnt/z00.
«(ND) 2,74- 1073 : /
AHaJIOTUYHO U1 MarHus, CKOPOCTb KOPPO3HH B F/(Mz-cyTKI/I) pas3zenum Ha TLIOTHOCTEMATHHST/M :
1,45 r 3 M
v.(Mg) = —=833-107"——
S 1,74-10°M? -cYTKH T CVTKH
(M2) 833-107-1000 . 0 . 1200
v = = 30,40 - Mmufz200.
< 2,74- 103
Pa3banioBka
Pacuer o u BIBOJ 0 3auTHBIX cBOMcTBax miieHkH it MgO u NiO 2x2 6.=40.
Pacuer ckopocTy KOppo3uu Maruusi 1 HUKEst 2x30.=60.
UTOI'O 10 ©.
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3aoanua 11 knacca
Ilpeocmasnen 00uH U3 803MONCHLIX BAPUAHMOE PEULeHUS 3A0AHULL

3apaua Nell-1

B o0miem Bujie ypaBHeHHE [IEPBOM peakuu OyAeT BBITJIAAETh TaK:
Me(SO4)x + 2xNaOH = Me(OH),x + NaySO4
OH : Me =0,366 : 0,634
34x M

0,366 0,634
Ecnu meramn aByxBaneHTHBIN, TO X = 1 1 M = 58,9 r/mMo11b, MeTaIII, TIOAXOAAIINNA TIOT OTTUCAHUE —
Hukenb (X). YauTeiBasi, 9TO B MPOLUJIOM PyZa 3TOTO 3JIEMEHTAa MPUMEHSIIACh B CTEKJIOBAPEHUU IS
OKpacKd CTEKOJI B 3CJIEHBIA IIBET, a PACTBOPHI HUKENs 00Jalal0T 3€JE€HON OKpPACKOW, MOXKHO

MMpECAIIOJIOXUTh, YTO )IaHHBIﬁ 3JICMCHT — HUKCJIb.
Ni + H,S04 = NiSO4 + SO, + H,0 (1)
NiSO, + 2NaOH = Ni(OH), +Na,SO04 (2)
2Ni(OH), + Cl,+ 2NaOH = 2Ni(OH)34 + 2NaCl (3)
i 2Ni(OH), + Cl,+ 2NaOH = 2NiO(OH) + 2NaCl + 2H,0 (3°)
Ni(OH), + 6NH3 -H,0 = [Ni(NH;3)s](OH), + 6H,0 (4)

A —NiSO, B — NiO(OH) mu Ni(OH);

b — Ni(OH), I" — [Ni(NH3)](OH),

O6mas dpopmyna kpuctamoruapara NiSO4-xH,O.
M(NiSO4xH,0) = 155+18x

Ar(Ni) .
Torma o= M(NiSO4mH20) 100% = 20,996%
—>2 _—0,2099
155+18x
x=7
CrnenoBatenbHo, popmyna kpuctamwtoruapara — NiSO4-7H,O
PaszbannoBka
Omnpenenenue snementa X (6e3 moarBepkaeHus pacuerom —0,5 6.)* 2 0.
Hanucanue ¢popmyn Bemects A—I° 4x0,56.=260.
Hanucanue ypaBHenuii peakuuii 14 4x16.=46.
Ycranosnenue GopMyibl KpUCTAIIIOTHApATa 2 0.
NTOI'O 10 6.

* ompenelieHue MOJIIPHOM Macchl MeTajuta 0e3 yKa3aHWs Ha HHUKeNb (WIH yKa3aHHe B KaueCTBE
aneMeHTa X kobajibTa) oleHUBaTh B 2 Oayia. OCTanbHYIO 4acTh 3a/la4yM, B CIyyae MPUHATUSA X —
Co ouenuBats B 0 OamioB

3apaua Nell-2
O6mas ¢opmyna romosorudeckoro psga apeHoB CpHz,e. YpaBHEHHE peakiuu HUTPOBAHUS B
o0IIeM BHUI€ MOYKHO TIPEJCTABUTH TaK:
CoHan.6t HONO; (xomy— CaH2n7NO2+ HO
Hatinem MomsipHBIE MacChl HCXOJTHOTO BEIIECTBA U IIPOAYKTOB HUTPOBAHUS:
M (C,Hzp6)=(14n-6)r/M0I1B
M (CnHzn_7N02):(141’1 + 39)F/MOJ‘IB
[To ycnmoBuro peaxiuu M(C,Hz,7NO,)=1,49M(C,Hzn-6)
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14n + 39=1,49 (14n-6),

n=7, A — 3TO TOJIyOJI.
B pesynbrare HUTpOBaHMS BO3MOXKHO OOpa30BaHHE TPEX MOHOHHUTPOIIPOU3BOJHBIX: OPTO, META U
apa-HUTPOTOIIYOJIBIL:

NO,
+HNO
= (T @ 1o
NO,
NO,

MexaHu3M peakliuy — 31eKTPOo(QUIbHOE 3aMEeLICHHE:

CH, ([-:H3 CH, CHj
T ”“::1 2N ""l"*“-
[.HH;::’;] TE — ﬂ“m_-:‘: = - [:H ,HJ T:F LH ,a;J

H™E

T-KOMnnekc F-KOMONeKc

Haiinem MaccoBble 101 TPOTYKTOB HUTPOBAHUS:

o(1) =14,75/14,75+ 9,25+1 = 0,59 wim 59%
o(2) =9,25/14,75+ 9,25+1 = 0,37 unu 37%
o(3) = 1-0,59-0,37 = 0,04 unu 4%

Haiinem cooTBeTCTBHE MEXKTy CTPYKTYpPOM MPOJYKTA U €r0 COACPKAHUEM B CMECH.

N3BecTHO, YTO METWIBHBIM paauKal — 3aMecTuTenh 1-ro poma. OH MOBBIIIAET AIEKTPOHHYIO
IUIOTHOCTH B O€H30JIbHOM KOJIbIIE, 0COOEHHO Ha YTJIEPOJHBIX aTOMax B OPTO- U Hapa- MOJIOKEHHUSX,

YTO OJIArONPUATCTBYIOT B3aUMOJICHCTBUIO C 3JIEKTPOPUIBLHBIMHU peareHTaMid UMEHHO 3TUX aTOMOB.

B To0 xe Bpems u3 yciaoBHS 3a7aud U3BECTHO, YTO MPU HUTPOBAHHUM XJIOPOEH30J1a U aleTaHWIua

u3zomep (3) He oOpaszyercst BooOuie. Ciie1oBaTeabHO, ITO —M-U30MED.

IIpu mnepexone ot 3amectutenedt -CHsu —Cl x Oonee cioxHOMYy U 00BEMHOMY
-NHCOCHscnenyer  oXujgaTb ~ yMEHBLIEHUS  COJEpKaHHWA B PEAaKIMOHHOM  cmecH
0-M30Mepa, TaKk Kak 0ojiee MacCUBHbIE 3aMECTUTENIM 3aTPYIHSIOT MOAXOJ] HOBOM 4YacTHIBI B O-

nosoxenue.CienoBareiabHo, 0-u3oMep — 310 u3omep(1) u ero maccopas 107 59%.

PaszbannoBka

Ompenenenue BemecTBa A, OATBEPKICHHOE PaCueTOM 2 0.
Hanucanue ypaBHenus peakuuu (1) 0,5 ©.
Hazpanue u3oMepoB MOHOHUTPOTIPOU3BOIHBIX 3x0,506.=1,50.
Mexanusm peakuuu (1) 16.
Pacuer MaccoBbIX 10J€# MPOYKTOB peakuu 3x16.=306.
OOBbsicCHEHNE MacCOBOTO OTHOIIICHUSI H30MEPOB B CMECH 2 0.

UTOTI'O 10 6.

3agaua Nell-3
[Ipu pacTBOpeHMHM CILIaBa B paCTBOPE a30THOM KUCIOTHI IPOTEKAKOT PEAKLIUN:
Al + 6HNOs— AI(NOs); + 3NO,T + 3H,0 (1)
Zn + 4HNO3;— Zn(NO3), + 2NO,T + 2H,0 (2)
Paccuutaem maccoBbie J0JIN KOMITIOHCHTOB B CIIJIaBC:
v(NO,) = 7,28 /22,4 = 0,325 MOJIb.
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[Tyctp B peakuuto BeTynuiio x Mosib Al u y Moib Zn, Torja
V(NO,) =3x + 2y = 0,325 moub.
BeIpazum maccy crinasa:
m(cmaBa) = m(Al) + m(Zn) =27x + 65y =4,57 r.
CocTaBuM CHCTEMY YpaBHEHHUH C IBYMsI HCH3BECTHBIMH
3x+2y=0,325,
{27)( +65y =4,57,
Pemennem cucremsl ypaBaeHuit sisisitores x = 0.085, y = 0.035. CnengoBaTenbHO, CIUIaB COACPKUT
0,085 Mo Al m 0,035 moub Zn.
Macchl MeTalIoB B CIUIaBE:
m(Al)=27-0,085=2,295r
m(Zn) =65-0,035=2,275r
MaccoBsi€ J0JTH METAJUIOB B CILIABE:
w(Al) = 2,295 /4,57 =0,5022 (50,22%);
w(Zn) = 2,275/4,57 =0,4978 (49,78%).
OmpenenuM BCs M KUCJIOTa BCTYIHIIA B PEAKITUIO, THOO OCTasCs €€ N30BITOK:
m(p-pa HNO;)=V-p =43,75-1,44 = 63 1;
m(HNO;) = m(p-pa) - ® HNO3) =63 - 0.7=44,1T;
n(HNO;) =44,1/ 63 = 0,7 monn
U3 3TOT0 KONMMYecTBa a30THON KUCIOTHI H3PACX0I0BAHO:
n(HNO3) =6 0,085 +4 - 0,035 = 0,65 momnb
CrnepnoBatensHo, octanochk: nj(HNO;) = 0,7 — 0,65 = 0,05 mob.
[Tpu noGaBiieHUH K pacTBOPY TUAPOKapOOHATA HATPHS MPOTEKAIOT PEAKIUH:
HNO; + NaHCO;—> NaNO; + H,0 + CO,T (3)
Al(NO3); + 3NaHCO;— AI(OH)3d + 3CO,T + 3NaNO; (4)
Zn(NO3), + 2NaHCO3;— ZnCOs4 + CO,T + 2NaNOs + H,0 (5)
B pesynbrate Bcex aTux peakuuii Beiaensiercst CO,, ero KoJIM4ecTBO:
n(CO;) = n;(HNOs3) + 3n(Al) + n(Zn) = 0,05 + 3 - 0,085 + 0,035 = 0,34 moub.
OObeM BBIACIUBIIETOCS JUOKCHIA YTIIEPOIa COCTABIISET
V(CO;)=0,34-22,4=7,616 n.
Macca ocazka, 00pa30BaBIIETrOCs B pe3y/IbTaTe PEaKIuy ¢ THIPOKapOOHATOM:
m = m(Al(OH)3) + m(ZnCOs3) = 0,085-78 + 0,035-125=11,005r

PaszbannoBka
Hanucanue ypasHenuii peakuuii (1)—2) 2x0,56.=10.
Hanucanue ypasHenuii peakuuii (3)—5) 3x16.=306.
Pacuet MaccoBBIX 0JeH IMHKA M aJTIOMHHHS B CILIABE 2 0.
Pacuer oObeMa BbIETUMBIIETOCS YIIIEKUCIOTO ra3a 36.
Pacuer maccher oOpa3zoBaBmierocst ocajaka 10.
UTOTI'O 10 6.
3agaua Nell-4
A —Cu D — CuSOq4 G — [Cu(NH3)4](OH), J—CuS
B - Cu,O E — Cu(OH), H - AgCl
C-CuO F - CuCl, I - [Ag(NH3),](OH)

4Cu + Oz(Heﬂ) =2Cu0 (1)
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2Cu + Oz(uss) = 2CuO (2)

CuO + HyS04 = CuSOs + H,0 (3)
CuSO, + 2NaOH= Cu(OH), + Na,SO4 (4)
Cu(OH), + 2HCl = CuCl + 2 H,0 (5)
Cu(OH), + 4NH; = [Cu(NHs)](OH); (6)
CuCl, + 2AgNO; = 2AgCl| + Cu(NO), (7)
AgCl + 2NH; = [Ag(NH;),]Cl (8)
Cu(NO3), + NayS = CuS| + 2 NaNO; (9)

Pa30asioBka
Omnpenenenue BemecTra A 10.
Omnpenenenue Bemects B—J 9x0,56.=4,50.
Hanucanue ypaBaenuii peakuutii (1)—9) 9x0,5 6. =4,5 0.
NTOI'o 10 6.

3agaua Nell-5
Karanuzatopamu mnpouecca Bakepa, omuchIBarmIerocss MNpeACTaBICHHOW B 3ajladye peakiuen
apigerca cMech xuopunoB namwiagus (II) u menu (II). AnbrepHaTHUBHBIMU IYTSIMHM CHHTE3a
areTanbJeTua IBISIOTCS peakiys KydepoBa (B IpUCYTCTBUU COJIEH PTYTH):
C,H, + H,O = CH3COH,
a TaKk)Ke OKHCJICHUE WU IETHIPUPOBAHIE STHIIOBOTO CIIUPTA:
2C,HsOH + O, = 2CH3COH +2H,0,
C,HsOH = CH3;COH + Ha.
[IpencraBum ypaBHeHue MenpeneeBa-Kiianeitpona B clieIyrolieM BUIe
PV =nRT/V;
Tak kak n/V = ¢, To P=cRT=
JIy1st Ha4anbHBIX YCIOBUM:
Py =(0,1+0,3) RT=0,4RT
[Tocne ycraHOBIIEHUS] paBHOBECHSI B CMECH HAXOUTCS ATaHANIb, STUJICH U KHUCIOPO/I.
[Tycth mpopearupoBaiio X(MOJIb/J) STUIIEHA, TOTAa KUCIOPO/1a IPOpearupoBajo B 1Ba pa3a MEHbIIIE,
1.€. 0,5x (MOJB/T) ¥ 00pa30BaANOCH X (MOJIB/JT) TAHAJIS.
CrnenoBatenbHO, B paBHOBeCHOM cMecu coaepxkutes (0,1-x) (moinw/n) stunena, (0,3—0,5x) (Mob/m)
KHCJIOpOJ1a, X (MOJb/1) aTanans. Torna,
Ppasn=(0,1-x+0,3-0,5x+x)RT=(0,4-0,5x)RT
CocraBiisieM MpoONOPIHNIO:
0,4 RT — 100%
(0,4-0,5x)RT — 95%
Pemras sto ypaBuenue, Haxoaum, uto x=0,04.

[CH,COH]* 0,04
‘ [C,H,T'[0,] 0,06%-0,28

UTtoObI yBETWYUTH BBIXOJ alleTajdbJeruaa HEOOXOJAMMO CO37aTh YCJIOBHUS Ui CMEIICHUS

1,59

XMUMHUYECKOTO PaBHOBECHUS BIIPABO, 3 UMEHHO:
a) YBCJIWYHUTE JABJICHUEC, TaK KaK OHA UJCT C YMCHBIICHUCM o0beMa

0) YMEHBIIUTH TEMIIEPATYpy, TaK KaK BEpPOSTHEE BCErO YKa3aHHAs pEAKIUs SBISCTCA
9K30TEPMHUUECKOH (peaKLusi OKUCICHHUS)

B) YBEJIMYUTH KOHLIEHTPALIMIO UCXOIHOTO BEIIECTBA — KHCIOPOa

') YMEHBIIUTh KOHIEHTPALIMIO IPOYKTA PEaKIUU — aleTalIbJIeru/1a.
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Pa3zoanioBka

VYkazaHue Kkatanu3aropa, KOTOPbIA MOKET UCTOIb30BaAThCS 10.
VYpaBHEHHUsI IBYX peaKIUii — CIIOCOOOB MOJydeHHUS alleTallbIeTuaa 2x2 6.=40.
Pacyer KOHCTaHTBI paBHOBECHSI 36.
OTBeT Ha BoIpoc 00 yBETMUYEHUU BbIX0O/1a alleTUIICHA 4x0,56.=2 0.

UTOTI'O 10 6.

21




3ananus Teopernuyeckoro typa Il (3akiaodureabHoro) srana oaumnuaabl 2018/19 yu. roga

3aoanus 9 knacca
3agaua Ne9-1
JI.1. MenpeneeB B CBOMX TPyJax HE TOJIbKO PACIOJIOKHUI U3BECTHBIE DJIEMEHTHI B IOPSIKE
UX aTOMHBIX BECOB M CBOMCTB, HO M CMOI' IpeJCKa3aTb CBOWCTBA HEKOTOPBIX HEU3BECTHBIX
aneMeHToB. OnuH u3 takux aneMeHToB — Metaimn C. Coycrs 16°mer 3ToT Meramn ObLT OTKPHIT
HeMelkuM xumukoMm K. BuHkiepowm U BbliesieH B YUCTOM BHUJI€ U3 MUHEpaJla aprupouTa.

o F x
X %,
. /4
OBxmr ¥ + NaOH
B D
%, OV 20%
\i X/O
/7o o)
& N
C™

1. Hanuwume ypasnenus peakyuil npusedeHuvix 6 cxeme. HMzsecmno, umo uz 1,85 mn
sewecmea D (p=1,879 e/mn) obpazyemcs 1,7 2 6ewecmsa B.

2. Onpeoenume opmyny apsupoouma, 8 CcOCMase KOMOPO2O COOEPHCUMC cepedpo
(w=76,53%), a obpasyrowuiica npu obodcuce 2a3 cnocodoen obecygeuusams pacmeop

Aprupoaunt E

nepmaHeanama Kaaus (Hanuwiume 3my peaxyuro).
3. Benomnume u nanuwume nazeéanue memainna C, komopoe oan emy /I.1. Menoenees.

3agaua Ne9-2

Kpome xopomo usBecTHO BceM Boabl cocraBa H,O, cymiecTByloT U JApyrue «BOJIBI»:
XJIOpHasA, OpoMHas, cepoBojopojHas. ECTh M coBceM TaMHCTBEHHbIE Ha3BaHUs, KOTOpbIE Bam
MIPEJICTOUT pa3raiath.

1. IlpurotoBuM «rabappakoBy BOAy». i 3TOr0 pacTBOPUM KayCTHUECKYIO COAY B BOJIE U
MIPOITYCTUM UYepe3 pacTBOp Ia3 (peaxyus 1), NOTy4E€HHBIN MPU B3aUMOJEHCTBUM «4EPHOIN MarHe3nuu
¢ mypueBoit kucimotoi» (K. Ileene, 1774 r) (peaxyusa®2). Vicmonp3yroT ee mis OTOETHBAHUS
TKaHEW, KOTOPOE€ OCHOBAHO HAa OKUCJICHUH 3arpsA3HSIONIMX BEIIECTB KUCIOTOM, KOTOopas obpasyercs
IIpY JIEHCTBUU YIJIEKUCIIOTO ra3a, BCEra pacCTBOPEHHOI0 B BOJIE, Ha «IabappakoBY Boay» (peakyus
3)

2. Ecnm ra3, nmonydyennsiii Illeene, mpomyCTuTe B pacTBOp «KayCTHYECKOTO IOTAIIa», TO
MOJIy4aeTcsl «oKaBesieBasi Bojia» (peakyus 4), KOTOPYIO UCTIOIb3YIOT JUISl TEX )K€ LIeJeH.

3. «@areneHuyeckas BOJ@» — O3TO (apMaleBTUYECKUH TIpenapar, KOTOPbI TOTOBAT,
CMEIINBasi U3BECTKOBYIO BOJIY C pacTBOPOM CyJeMbl (peaxkyus 5). Ilociie cmenmmBanus 00pasyercs
B3BECHh TOHKOJIMCIIEPCHOTO KEJITOT0 OKCHUJIA, Pa3iioKeHHEM KOToporo B 1774 rony y4ensiit J[>xo3zed
[IpucTau noay4ui1 POCTOE BEIIECTBO «POXKAAIOIIEE KUCTOTED ( peakyus 6).

4. «CBUHIIOBas BOJa», WM CBUHIIOBAs MPUMOYKA — 3TO 2%-i BOJAHBIA pacTBOP COJIA CBUHIIA,
conepsxauieit 73,14 mac. % cBunua, 8,47 mac. % yrinepona u 16,96 mac. % xucnopona. I[Tockonbky
TaKoW pacTBOp 00aJaeT BBHICOKOW TEIJIOEMKOCTBhIO, OH OKAa3bIBACT OXJIAKIAIOIIEe ICHCTBUE U
npenoTBpamaer oOpa3oBaHHEe KPOBOIOJATEKOB IPH YIIMOaX, MO3TOMY HHOI/IA HCIOJIB3YeTCs B
KauyecTBE MEpbI IIEPBOI TOMOIIIH.

1.Cocmasvme ypasHenus 6cex YNOMAHYMbIX peaKyuil.

2.bpomnas 6o0a ucnonv3yemcs 6 opeanuueckom cunmese 0Jisl KA4eCmeeHH020 0OHAPYHCeHUS

HEeKomopulx op2aHudeckux eewjecms. llpuseoume 2 ypagneHus KayecmeeHHo20 0OHAPYHCEeHUs]

gewecms pasHvlx Kidccos.
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3. Ymo maxoe «msxcenas eooar»? Kak ee modcHo nomyuyums u O 4e2o ee UCHOTbIYIOM
Xumuru?

4. Onpeodenume, KaxKylo colb UCNOIL3VIOM O NOAYUEHUST «CBUHYOBOL 800bLY U 0OBACHUME,
nouemy npuMeHsams CGUHYOBYIO NPUMOUKY He Cledyem, eClli Ha Kodxce 00pa308anuch CCAOUHbl
u nopesul.

3agaua Ne9-3
OmnH u3 cynbGuIOoB d1eMeHTa X HMMEET IeroYedHoe cTpoeHue ( CM. PUCYHOK, cepa —
TEMHBIC KPYXKH) U COICPXKUT 4mpocreimue (GOpMYyJIbHBIC SIWHHUIBI B OJHOW 3JICMCHTAPHOM
siaeiike, mMeromteii oobem 886.62 A°. TlnotHoCTs 3T0TO CynbbuUaa cocrasiser 2.1456 r/en’.
1. Onpeodenume npocmetiuiyio ghopmyny cynvuoa u snemenm X.

Sriuius

[Ipu B3aumoielCcTBHM C cepoil MPOCTOro BemecTBa X 00pa3yroTcs cynbGuasl X4S10, XaSo,
X4S7, X4Se, X4Ss, XaSsm X4S;. Bee cynpduapl npu HarpeBaHuu npeBpamarTcs B X4S3, CTpOEHUE
MOJICKYJTBI KOTOPOTO MPUBEICHO HA PUCYHKE HIDKE.

Crpoenue monekynbl XaSjpananornunoXsO1o. Bo Beex cynbduuax /%}
cepa MPUCYTCTBYET TOJIBKO B BHJIC CYJIb()HI-aHHOHOB, COCTaB MOJICKYIIBI
coBmagaer ¢ GopMysoi, a CTPYKTypa MOJEKYJbl MOCTPOEHA HA OCHOBE
“reTpasapa” u3 atoMoB X (Kak u B X4S1o 1 X4S3). @ é}@

2. Ilpuseoume epaguueckue gopmynvt cyrb@uooeXsSe, X4S7, X4Ss, X4Ss u XuSy ucnonvzys

Cnedyrowyo uHpopmayuro.

X4So — ceasu X—Xomcymcmeyrom,

X4S7— oona ceaze X=X, X 6 08yx pazHvlx cmeneHsx OKUCieHus,

X4Ss— oona ceaze X—-X, X 6 mpex pasnvix cmeneHsx oKUCIeHUs, 8 MOM YUCTe 8 8blCULElL,
X4Ss5— 0se cea3u X—X, X 6 uemvipex paznvlx cmeneusax OKUCIeHUs;

XuSs— 0se ceazu X=X, X 6 oonou cmenenu oKucieHus.

Boeicmmii cynbdun X4S;o HMOJHOCTBIO THUIPONIW3YETCS B BoAe (peaxkyus 1), OKUCHSAETCS
ropsiueii a30THOM KHUCIOTOW (peakyusi 2), B3aUMOJCHCTBYET C pacTBOpamMH IIeJIOYeH C
00pazoBaHUEM THOOKCOCOJIEH, COJIEpKaINX X B COCTAaBE TETPAdAPUUECKOr0 aHWOHA (peaxyus 3),
B3aMMO/JICHCTBYET C BBICIIUM XJIOpuIoM X (peakyus 4), a Takxke ¢ aMMHUaKoM (peakyus 5).

3. Hanuwume ypasnenus ynomsanymsix XuMudeckux peakyuti.

3agaua Ne9-4

Opnax sl Ilerst nHamen B nabopatopuu crapyro O0aHKy Oe3 ATUKETKH, Ha KOTOpPOW OcCTajcs
TOJIBKO 3HAUYOK «B3pbhIBOONAacHO!». OH HpHUHSUI BCE Mepbl MPEIOCTOPONKHOCTH M HPUCTYNUI K
UCCIIEIOBAHUIO cojiepxkumoro. B OaHke Haxoauics Oesiblii MOPOIIOK (BEIIECTBO A), IUIOXO
PacTBOPUMBIN B XOJIOAHOW BOJIE, OKPAITMBAIOIMINNA TIjIaMsi B (PMOJIETOBBIN IIBET M JIEHCTBUTEIHLHO
B3pPBIBAIOLIUICS OT yaapa. B coctaB A BXOJUT TpU XUMUYECKUX JIEMEHTA, CPEIU KOTOPBIX — XJIOP
(0 = 29%). [Ipu HarpeBanuu 2,45 r Bemectsa A (peakyus 1) 6puto nosrydeHo 672 mi (H.y.) raza b,
MOJICPKUBAOIIETO TOPEHHUE, U OCTAJICA OEJNbIN KpUCTALTNYECKU mopomok (Bemectro B). ITpu
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no0aBJeHUH K BellecTBy B ropsueil KOHIIEHTpUPOBAaHHOW CEPHON KUCIIOTHI (peakyus 2) BbIAETSICS
ra3 I' ¢ pe3kuM 3amaxom, a Mpy CUIHBHOM HAarpeBaHUH TOJyYCHHOTO B PEaKIUU 2 TBEPIOTO OCTaTKa
BBIICISUINCH Tapbl KOHUEHTPUPOBAHHON CEPHOW KHUCIOTHI (peakyus 3). DACKTPOIU3 BOJHOTO
pactBopa B mpmBen K BBIIENCHHIO HA aHOJE SIOBHUTOTO JKeNTO-3elieHoro rasa M (peaxyus 4).
CepHyr0 KUCIIOTY JIJIsl TIpOBEICHUS peakiuu [leTs mosydui mpu pacTBOPEHUH IPOCTOTO KEJITOTO
BemecTtBa E B KoHIIEHTpUpOBaHHOM a30THOM Kuciorte (peakyus 5). HarpeBanue E ¢ BemectBoMm A
MIPUBOJUT K B3PBIBY (peakyus 6).

1. Yemanosume ¢opmynwt eewpecms A—E, a popmyny eewecmsea A noomseepoume pacuemon.

2. Hanuwume ypasnenus xumuueckux peaxyuti 1—o0.

3. Bvruucaume maccy sewecmea E, Heobxooumozo 0ns e3aumoodeticmsus ¢ 2,45 eewecmea

A (peaxyus 6), a maxce oovem 2aza, oopazyrowezocs npu smom (200°C, 1 amm).

3apaua Ne9-5
HcTOYHMKOM SHEpruM WM BOCCTAHOBUTEJIIEM B TBEPAOM pPAKETHOM TOIUIMBE SIBISIOTCS
MOPOIIKM METa/UIoB WM yriepona. B  TepmomunHamuke TeraoBod 3¢ddekt (dHTanIbIus)
9K30TEPMHUUYECKOr0 Mpoliecca, B TOM YHUCIE U PEaKUUU FOPEHHUs, CYUTAETCS OTPHULIATEIbHBIM, TaK
KaK SHEeprusi yXoIuT u3 cuctembl. OLieHUTe MpeACTaBlIEHHbIE B TaOIMIlE 3HAYEHUs] CTaHAAPTHOU
SHTAJILIIUK 00pa30BaHUsl OKCUIOB, U, HA OCHOBAHUHU PACUYETOB, MOCTPOINTE PAJ MPOCTHIX BEIIECTB
10 YObIBaHHUIO UX 3(P(PEKTUBHOCTH KaK rOPIOYEro.

[IpuBeautre cooOpakeHHs] 1O TIOBOAY TOTO, Oxenn AHC 1205, KIIA/MOTD
Kakoi  BOCCTaHOBHUTENb  sBIsIETCS  HamOojee CO, : 393
BEPOSTHBIM KOMITOHCHTOM TBEPAOTOILTUBHBIX L0 7599
COCTaBOB. BeO 607

JlpyruM KOMITOHEHTOM TBEPJIOTO PaKETHOTO MgO 601
TOIUTMBA SIBJIICTCS OKHUCIIHTENh. B 3TOM KadecTBe
MPEJIOKEHO HCIOB30BaTh TMEPXIIOPAThHl aMMOHUS, Fe:0 —824
JUTUS W Kallusl, HUTPAThl aMMOHHUS WM KaJIAS WU A,1203 —1675
muauTpamug ammorust NH4N(NO;),. Ti,05 ~1521

Nb,Os —1897

Bribepute u3 mepeuyuciieHHbIX cosieil Hanbosiee 3G (EeKTUBHBIA OKHCIUTEINb, IOjaras, 4ro
3¢ ()EeKTUBHOCTH TEM BBINIE, YeM OOJIbIlIass Macca CrOparollero BOCCTAHOBUTENS W OoJblee
KOJIMYECTBO TMPOAYKTOB TOPEHHUS NPUXOIUTCS HA EIUHHUI]y Macchl 3TOro okxuciuurtens. Bce
MPOJIYKTHI, BKJIOYAsi COJIM U OKCHUJbl METAJUIOB, CUMTATh razoo0pa3HbIMU. [lJis MOATBEPXKACHUS
CBOEro BbIOOpa Mpe/ICTaBbTE YPaBHEHUS PEAKIIMI OKUCIIEHUS YIiIepo/ia MPeI0KEHHBIMH COISIMU U
pacueTbl, OCHOBaHHbIE HAa 3TUX YPABHEHUSX.

3aoanusn 10 knacca
3apaua Nel(-1

B nentpansuyro madoparoputo CrnencrBseHHoro Komurera moctynmiia mapTusi TOAIETbHBIX
IOBEJIMPHBIX YKPAIIEHUH, UMEIOIINX XapaKTepPHBIA KENThI LBET, Ha KOTOPBIX Obla MOCTaBJCHA
oTMeTKa «3070T0 585 mpoOkD» (Tako# CrjIaB AOHKEH coaepkarh 58,5% 30i10Ta o mMacce).

Jisa ananusza ObUIO B3STO OJHO M3 u3Aenuil. BHawane ero pactBopuiu B pa30aBiieHHOM
CEpPHOM KHCIIOTE, MPU 3TOM BbIAENUIOCh 336 mu (H.y.) raza X (peakyuss 1) u oOpazoBaiics
OeCIIBETHBIN PacTBOP, COAEPIKAIINMA TOIHKO OJIHY COJIb.
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JloGaBneHne K 3TOMY pacTBOPY TIHAPOKCUIA HATPHUS IMPUBEIIO

CHayaJla K BbINAJCHUI0O amopdHoro Oemoro ocaaka (peaxyus 2),
KOTOPBIA JIETKO pacTBOpWICS B W30bITKE mienoun (peaxyus 3). Ilpu
MpOKaJIMBaHUU aMop(dHOro ocaaka Obulo mosiyyeHo 510 Mr TBepaoro a
octaTka (peaxyus 4).

a a
W3BecTHO, 4TO MeTajll, BXOJSIIMNA B COCTaB OCaJKa, UMEET I'PaHELCHTPUPOBAHHYIO KyOUUYECKYIO
pemeTky ¢ mapamerpoM a = 0,405 HM (CM. PHCYHOK) M IUIOTHOCTB 2,7°T/CM .

OcraTok yKpamieHus, He PaCTBOPHUBIIUMCS B pa30aBICHHOW CEPHOW KHCJIOTE, TIOMECTIIIH B
KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIOTY M Harpeiu, Mpu 3TOM BbLAETWIOCh 112 M (H.y.) pe3ko
naxaymero raza Y (peaxyus 5), KOTOpbld B 32 pas3a Tspkenee X U 00pa3oBajcs OKpalieHHBIN
pacTBOp, TAK)KE COJAEPIKAIINNA TOJIBKO OJHY coJlb. JloOaBieHHe K NOJy4eHHOMY pacTBOpY M30bITKa
TUAPOKCHUIA HATPHs MPHUBEJIO K BBIMAJICHUIO TOJyOoro amopdHoro ocaaka (peakyusi 6), KOTOPBIA
JIETKO pazjarajcs Mpu HarpeBaHWM ¢ 00pa3zoBaHueM uyepHOro octatka maccoit 400 mr (peaxyus 7).

OctaBmuiicst mocie AelcTBUs pa30aBICHHOW M KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
OCTAaTOK, PACTBOPUIM B CMECH a30THOM M cCONAHOM Kuciaot (peaxyus 8). llpu ocTopoxxHOM
yIapuBaHUU I0]] BAKYYMOM IIOJIy4€HHOTO pacTBopa ObL1o noxydeHo 439,19 mr tBepaoro BemiecTsa
Z. B BUJE JKEITO-OPAHKEBBIX KPHUCTAIJIOB, coaepxkamux 34,47% xmnopa mo macce. [Ipu OGosee
CHUJILHOM HarpeBaHuu Z ObLI MOJydeH METAJUTMYECKUI MopoIiok maccoit 210 mr (peaxyus 9).

1. Yemanosume sewgecmsea X, Y u Z. Omseem noomeepoume paciemom

2. Hanuwume ypasnenus peaxyuti 1—9.

3. Onpedenume KoIUUECMBEHHBIU COCMAB CNIABA (MAcco8bvie 00U 8 %) u Maccy H8eaIupHozo

uzoenus, 63mo2o Ol aHaIU3aA.

3agaua Nel0-2

PacTtBopuMBIE COeTMHEHUS TSDKENIOro Metauia X sIBJSIOTCS OY€Hb TOKCUYHBIMH, HAaIpUMep,
COEIMHEHUE A, KOTOPO€ MOYKHO IOJIy4UTh IIPU PACTBOPEHMH X B ropsiuedl KOHLEHTPUPOBAHHOU
a3oTHOM kucinote. OnHOM W3 BaxkHeWIIUX OWOreHHbIX @opm X SBISETCS OpPraHUYECKoe
npousBojiHOe B, KOTOpoe 4acTo HaXoJAT B MsiCe pbIO M JAPYrMX MOPCKUX KMBOTHBIX. MaccoBble
nosin X B BemectBax A u b paBHbI, cootBeTcTBeHHO, 61,85 11 87,01%.

OpnuM U3 HauboJiee WM3BECTHBIX AHTUJOTOB INPH OTPABICHUM COECTUHEHUSIMH X SIBISETCS
YHUTHOJI — OPraHUYECKOE COEAMHEHHE, HaTPUEBAsl COJIb KUCIOThI Y, KOTOPYIO MOYKHO MOJIYYUTh U3
MIPOIUJICHA 110 CIEAYIOUIEH cxeme:

rae NBS — N-OpoMcyKIuHUMH .

[Tpu cxxuranuu 18,8 r kuciotel Y oOpazyercs 7,2 T BOJbI U BbIAEISAETCS SKBUMOJISIPHAs CMECh
YTJIIEKUCIIOTO U CEPHUCTOTO T'a30B, IPU MPOIYCKaHUHU KOTOPOH yepe3 OapuTOBYIO BOy 0Opa3oBacs
ocaJiok Maccoi 1242 T.

1. Ycmanosume memann X, coeounenuss A u b. Hanuwume ypaeunenue peaxyuu

s3aumooeticmsusi X ¢ KOHYeHMpUpOBAHHOU A30MHOU KUCIOMOU.

2. Vemanosume opymmo-gpopmyny xuciomor Y. Omeem noomeepoume HeOOXOOUMbIMU

pacuemamu U YpasHeHUsMU peakyuii ¢ 6apumosou 80001.

3. Ilpuseoume cmpyxkmyphwie gpopmynvt eewyecms B—K u kuciomor Y.

4. Ilpuseoume ypasnenue peaxyuu e3aumooeticmsuss Y u A, ucnonv3ys cmpykmypHole

opmynbl opeanuyecKux seujecms.
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3agaua Nel0-3
OmnH u3 cynbGuaoB d1eMeHTa X HMMEET IeNoYeyHoe CTpoeHue ( CM. PUCYHOK, cepa —
TEMHBIC KPYXKH) U COICPXKUT 4mpocreimue (GOpMyJIbHBIC SIWHHIBI B OJHOW 3JICMCHTAPHOM
siaeiike, mMeromteii oobem 886.62 A°. InotHocTs 3100 CynbduUaa cocrasiser 2.1456 r/em’.
1. Onpeoenume npocmetiuiyio goopmyny cynvuoa u snemenm X.

Sriuius

[Ipu B3aumoelCcTBHM C cepoil MPOCTOro BemecTBa X 00pa3yroTcs cynbGuasl X4S10, XaSo,
X4S7, X4Se, X4Ss, XaSsm X4S;. Bee cynpduapl npu HarpeBaHuu mpeBpamarTcs B X4S3, CTpOEHUE
MOJICKYJTBI KOTOPOTO MPUBEICHO HA PUCYHKE HIDKE.

Crpoenue monekynbl XaSjpananornunoXsO1o. Bo Beex cynbduuax /%}
cepa MPUCYTCTBYET TOJIBKO B BHJIE CYJIb()HI-aHHOHOB, COCTAaB MOJICKYIIBI
coBmagaer ¢ GopMysoi, a CTPYKTypa MOJEKYJbl MOCTPOEHA HA OCHOBE
“reTpasapa” u3 atoMoB X (Kak u B X4S1o 1 X4S3). @ é}@

2. Ilpuseoume epaguueckue gopmynvt cyrb@uooeXsSe, X4S7, X4Ss, X4Ss u XuSy ucnonvzys

Cnedyrwyo uHpopmayuro.

XSy — ceazu X—Xomcymcmeyrom,

X4S7— oona cea3e X—X, X 6 08yx pazHvlx cmeneHsx OKUCieHus,

X4Ss— oona ceaze X—-X, X 6 mpex pasnvix cmenensx oKUCIeHUsl, 8 MOM YUCTe 8 8blCULelL;
X4Ss5— 0se cea3u X=X, X 6 uemvipex paznvlx cmeneusax OKUCIeHus,

XuSs— 0se ceazu X—X, X 6 o0Hou cmeneru oKucieHus.

Boeicmmii  cynbdun X4S;o MOJHOCTBIO THUIPONIU3YETCS B BoAe (peaxkyus 1), OKUCHSAETCS
ropsiueii a30THOM KHUCIOTOW (peakyusi 2), B3aUMOJCHCTBYET C pacTBOpamMH IIeJIOYeH C
00pa3oBaHUEM THOOKCOCOJIEH, CO/lepKaluX X B COCTAaBE TETPAdAPUUECKOr0 aHWOHA (peaxyus 3),
B3aUMO/JICHCTBYET C BhICIIUM XJI0puaoM X (peakyus 4), a Takke ¢ aMMHaKoM (peakyus 5).

3. Hanuwume ypagneHus yNoMaHymvlx XUMU4eCKux peaxyutl.

3agaua Nel0-4
Jlabopant Bacs nHamen B nabopatopun 0aHKy Oe€3 3TUKETKH, B KOTOPOM ObUI KpacHBBIH
KpAacCHO-OpaH>KEBbIM MOPOIIOK BemiecTBa X. Bacs pemms ycTaHOBUTH €r0 COCTaB, JUISl YEro B3sUI
ATh TPOOUMPOK U TMOMECTHJI B KKIYI0 M3 HUX MO ogHoMy mimarento X. B mpoOupky Nel on
N00aBUJI HEMHOTO JUCTHJUIMPOBAHHOW BOJBI, B UETHIPE JIPyrue NpOOUPKU — KOHIIEHTPUPOBAHHBIE
KHCJIOTHI: CcOJsiHyt0 (mpoOupka No2), cepHyro (mpoOupka Ne3), azorHyto (mpobupka Ned) u
yKcycHyI0 (mpoOupka NeS), mocime 4Hero OH Harpena COJEpKMMOE Bcex mpoOupok. B mepsoit
poOUpKEe HUKAKMX U3MEHEHHUH HEe MPOU30IILI0, TOPOUIOK He pacTBopuiics. B mpobupke Ne2 nauan
BBIJICJISITHCS JKENTO-3eJIeHbIN Ta3 A (peakyus 1), B mpodupke No3 — OecuBeTHsiil ra3 b (peakyus 2),
KOTOPBIA OKazayica B 2,22 pasa jerue raza A. B mpooupkax Ned (peaxyusa 3) m Ne5 (peaxyus 4)
HUKAKUX Ta30B HE BbIAEUIOCh. [locie oxoHwanwsi peaknuii B mpoOmpkax Ne2 u No5 Obutn
MOJTy4YeHBI TIPO3padHble PacTBOpBI, B mpoOupke No3 Beimanm Oenblii ocajgok BemectBa B, a B

npoOupke Ne4 — yepHbIil (TeMHO-KOpUYHEBbIHN) ocanok I'.
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Bacsa ordunbrpoBan ocagok I' u mpokanuin ero (peakyus 5), Ipu 3TOM OH MpeBpaTHIICA B
ucxoaHbIl nmopomok X ¢ norepeit maccol 4,46%. PactBop B npobupke Ne2 o pazbaBui BoJoM —
BBITIAJl OETBI OCaTOK, KOTOPHIM MpHU HarpeBaHWU BHOBH pacTBopmiica. B mpobupky Ne3 Bacs
n00aBMJI M30BITOK KOHIICHTPHPOBAHHOTO PACTBOpA THUAPOKCHIA HATPHUA — TIIOCIE HarpeBaHUs
ocanok B monHocThIO pacTBOpuics (peaxyus 6)! anee Bacsa mpomycTun uepe3 3Ty mpoOUpKY
yraeKuciblii ra3 — Bbiman Oenbii ocanok M (peakyusi 7), KOTOpBIA HOCIE OTHENECHUS H
MIPOKAJIMBaHUSA B MHEPTHOU aTtMocdepe (peaxyus §) npeBpartuiics B KpacHoe BemiectBo E. Ilpu
JUTUTETLHOM TTPOKAIMBaHUU Ha Bo3ayxe (peakyus 9) E mpeBpaTtuiioch B HCXOAHBIN MOPOIIOK X.

1. Onpeoenume sewgecmea X u A—E, ecau o uzeecmuo, umo gewyecmso X a811emcsi OUHApHbIM

€ Maccogoti ooneu 00Ho20 u3 snemenmos 9,343%.

2. Hanuwume ypasnenus peaxyuii 1-9.

3. Kaxoe mpusuanvroe nazeanue umeem sewjecmso X? Hazosume 6o3modrcHvle obnacmu e2o

npUMeHeHUsl.

4. Ilouemy npu pazbasienuu codepaircumozo npodbupku Ne2 6000t 6vinanr 0cadok, HO Npu

Hazpesanuu oH ucue3? Ecau HyxicHO, npuseoume ypagHeHus peakyull.

3agaua Nel0-5

Ha xyxne Obuta HaiineHa 6aHka 0€3 3TUKETKH, B KOTOPOH Haxouiach OeclBeTHas KUAKOCTh
C PE3KHMM 3alaxoM, MpeicCTaBisiomas coboil BoaHbIM pactBop BemiectBa A. K 10 r pactBopa
N00aBUIM U30BITOK MUILEBOM COJBL, IPU 3TOM HaOJIIOANIOCh XapakTepHoe Iunenue (peakyus 1),
BBIZIETIIIOCH 336 Mul OecuiBeTHOro raza (mpu H.y.) W 00pa3oBajicsi OCCIIBETHBIN pPacTBOp, MpHU
KPUCTAJUTM3allMK KOTOPOTO MO’KHO TOJyduTh BemectBo b, coxepxamnee 16,91 mac.% Hatpus,
17,65 mac.% yrnepona u 6,62 mac.% Bogopoa.

[Ipu ocropoxxHom HarpeBanuu 680 mr BemectBa b 1o 150°C (peakyusa 2) o6pasyercs 410 mr
TBeporo octatka. [Ipu snexkrponuse BogHoro pactBopa b (peaxyus 3) na anozae Beiaensics ras B,
a npu crutapneHuu b ¢ TBepabIM rugpokcusioM Hatpus (peaxyus 4) Beinenuics ras I', koTopblil B
1,875 pa3 nerue, uem B. Ilpu doToxummuueckom xmopupoBanuu raza I' (peakyus 5) MoxeT ObITH
MOJTy4eHO MOHOXJIOPIPOu3BoIHOE JI, KOTOpOE B PeaKkIuu ¢ HATpUeM (peakyus 6) MIPUBOIAUT K Ta3y
B. OOpabGotka JI BOAHBIM pacTBOPOM Mienouu (peakyus 7) npuBoauT K BemectBy E.
Karanutnueckoe kapOonmimmpoBanue BemectBa E B razoBoit daze mpu 200°C (peakyus 8,
oOpatumasi) SIBJISIETCSI OCHOBHBIM COBPEMEHHBIM MPOMBIIIICHHBIM CIOCOOOM TIOTydeHHsI BEIIECTBA
A.

OCHOBHBIE OITMCaHHBIE TPEBPAIICHUS TIPUBEICHBI HA CXEME:

CO, kar., p, t°
A =
NaHCO, W3 NaOH
o
b A
¢!
m /\l'
Chng (7B) r "

JIOTIOTHUTENBHO WM3BECTHO, YTO KOHCTAHThI PABHOBECUS peakyuu &, BBIPAKEHHBIE uepe3
konuuectBa BeuiecTs (Mouib) pu 200°C u 430°C paBHbl, cootBeTcTBeHHO, 318850 1 10. JlaHHBIE
KOHCTaHTBI CBA3aHbI C U3MEHEHHEM CTaHAapTHOU sHepruu ['n66ca Beipaxkennem: AG® = — RTInK.

1. Yemanosume gopmynvt éewyecme A—E, omseemvi noomeepoume pacuemamu.

2. Hanuwume ypasnenus peaxyuti 1-8.
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3. Boiuucaume maccogyio 0ono A é pacmeope, HaUOEeHHOM HA KYXHe.

4. Jlna peaxyuu 8 paccuumatime pagHogecHvlil cocmas peakyuoHunou cmecu npu 430°C 6
MOTIbHBIX npoyenmax u cmeneHv npespaujenus eeujecmsa E (%), ecnu ucxoouvie sewecmsa
OvLIU 835Mbl 8 MONLHOM cOOmHoweHuu 1:1.

5. lna peaxyuu 8 paccuumaiime uszmeneHue dumanvnuu (K4oic/monw), cuumas, ymo oHa He
3aeucum om memnepamypbi.

3aoanusa 11 knacca
3agauya Nell-1

Yunbsam Xaiin Bosmmacron (1766—-1828), OTKpBIBIIMM 3TOT 3JIEMEHT, ObUI HE TOJBKO
BBIJAIOIIMMCS  QHIJIMICKUM XUMHKOM, HO M JIIOOMTE]IeM acTpoHOMHMHM. B 3ammcsx ero
HCCIEA0BAaHUN HOBBIM MeTaJll BIIEpBble ynomuHaeTcss B urosie 1802 r. M ydeHBI Ha3bIBae€T €ro
uepepuid, B 4yectb OTKpbITOM B 1801 r urambsHckuM actpoHomoMm Jlxy3emnme Iluammum manoit
mnaneTsl Llepeprsl. Onnako yxe B anpene 1803 roma Bommacton na€t metauty HOBoe Ha3BaHHE B
gecTh OTKpBITOTO B 1802 r Hemuem ['enpuxom OnpOepcoM actepona.

OTOT MIACTUYHBIA METAIIT CepeOpucTO-0eI0ro 11BeTa, HaIIOMUHAIOIINKN cepedpo, B 1803 romy
TaK U Ha3bIBAJIM "HOBOE cepeOpo', Takke JOBOJIBHO TPYAHO OTIMYUTH OT CAaMOPOJAHOMN IUIATUHBI, HO
OH 3HAYMUTEJBHO Jierye u msrde ee. OH ABJISETCS OAHUM M3 CaMBIX PEIKUX METAJIJIOB, €r0 MaccoBas
o7t B 3eMHO#t kope 1-10° %, uro Beero s B Ba pasa Goblne comepsKaHus 30m0ta. Kpaiine
PEAKO OH BCTPEYaeTCss M B CaMOPOJHOM BHJIE, NIPU ITOM MOXKET COAEpKaTbh MPUMECH APYTUX
METaJJIOB: IUIATHHBI, 30JI0Ta, cepedpa u upuaus. JJoBOJBbHO 4acTo caM SBJISETCS NPUMECHIO B
CaMOPOJIHOM 30JI0Te Wi miatuae. Ero momnsipaeiii o0beM 8,854 CM3/MOJ'[B, a INIOTHOCTH — 12,02
r/em’. Mertamn crocobGeH akTHBHO IOTJIONMIATH BOJOPOJ, KOTOPBI YAANSETCS M3 METalia IpH
HarpeBaHuu B BakyyMme Bbilie 100°C. B mpOMBIIUIEHHOCTH OH MCIOJIBb3YETCS sl MPOU3BOJCTBA
KaTaJau3aTopoB, MeMOpaH TIJIyOOKOH OYMCTKA BOJOPOJA, IOBEIUPHBIX CILJIaBOB, KOHTAKTOB
ANIEKTPOTEXHUUYECKUX U3JIETHH.

OcHOBHbBIE XMUMHUYECKHE CBOICTBA OMMCAHHOTO METaJljla MOXHO MPEICTaBUTh CXEMOI:

+ H2804(K) , t

== A + H,0 + S0,/
3+ NO,| + 0,
THNGs B 1,0 + NO,|

3
\ +HCI+HNO;
C #H0 + NOCl,|

+Ch O *Zn 3 + ZnCly + HCl
+ NH3 +Hs, t(npokanusarue)
~——— = F == 3 + NH;| + HClI!

t
9 +Cl
1. Onpedenume snemenm O u Hanuwume ypasHeHuss 8 COOMEEeMCcmaul ¢ NPUBEOEHHOU CXeMOoll
2. B yecmbv KAKoco acmepouda 6bl]lO daHo COBpPEMEHHOE Hazearnue aﬂeMeHma?

3agaua Nell-2
PactBopuMBIEe COeTMHEHUS TSHKENIOro Merauia X sBJSIOTCS OY€Hb TOKCUYHBIMH, HAaIpUMep,
COEMHEHUE A, KOTOPO€ MOYKHO IOJy4UTh IIPU PACTBOPEHHMH X B ropsiuedl KOHLEHTPUPOBAHHOU
a3oTHOM kucinote. OnHOM W3 BaxHeWIIUX OWOreHHbIX @opm X SBISETCS OpPraHUYECKOe
npousBojiHOe B, KOTOpoe 4acTo HaXoJsAT B MsiCe pbIO M JAPYrMX MOPCKUX KMBOTHBIX. MaccoBble
nosii X B BemectBax A u b paBHbI, cootBeTcTBeHHO, 61,85 11 87,01%.
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O)IHI/IM n3 HanboJiee U3BECTHBIX AHTUAOTOB IIPU OTPABJICHUU COCANMHCHUAMU X sgBisieTcss YHUTHOI
— OpraHu4YeCKoOC COCIUWHCHHC, HaATpHUCBasg COJIb KHCJIOTHI Y, KOTOPYIO MOXXKHO IIOJYYHUTH M3
IMPOIMUJICHA I10 CJIGILYIOHIeﬁ CXeMCE:

NBS NaSH
CsHs >~ B -

KMnOA PC|5 Hzo NaSH

— > E > XK

r Y

H,O
(NBS — N-OpoMcyKIMHUMHUT)

[Tpu cxxuranuu 18,8 r kuciaotel Y oOpazyercs 7,2 T BOJbI U BBIAEISAETCS SKBUMOJISIPHAs CMECh
YIJIEKUCIOT0 M CEPHUCTOr0 Ta30B, KOTOPYHO MPOIyCTUIM Yepe3 OaputoByro Boay. [Ipu stom
obOpasoBaiics ocanok maccoit 124,2 r.

1. Yemanosume memann X u gpopmynvt coeounenuti A u b. Hanuwume ypasnenue peaxyuu X

C KOHYEeHmMpPUpoBaHHOU A30MHOU KUCIOMOU.

2. Vemanosume opymmo-gpopmyny xuciomor Y. Omeem noomeepoume HeOOXOOUMbIMU

pacuemamu U YpasHeHUsMU peakyuii ¢ 6apumosoii 0001.

3. Ilpuseoume cmpyxkmypusie gpopmynvt gewecms B — 2K u kuciomot Y.

4. Ilpuseoume ypaenenue peakyuu Y + A, ucnonv3ys cmpykmypHie ¢hopmynvl OpeaHui4eckux

gewecms.

3agaua Nell-3

Ob6oiinbiii ket KMIL[ — npoaykrt XxuMuuyeckoidl mnepepaOOTKU JIpPEeBECHOM LEUII0I03bl U
IpelHa3HayeH Juls HakKJIeuBaHUs BceX BUAOB 000eB Ha OymaxHoi ocHoBe. HarpueBas coib
KapOOKCUMETHIILIECIUTION03bI, HA OCHOBE KOTOpoH mpousBenéH KML] ke, siBiseTCss I3KOIOTHISCKU
YUCTBIM NPOAYKTOM C IIPEKpPACHBIMM MOKa3zarensiMu pactBopumoctd. Knet KMIL] sBisercs
YHUBEPCAJIbHBIM M MpeJHa3Ha4yaeTcs Uil HAKJIEUBAHHS MOIOIIMXCS M HEMOIOIIMXCS 000€B Ha
OyMa)XHOW, BUHWJIOBOM, TKaHEBOM M (PIM3ETMHOBOM OCHOBaxX Ha OETOHHbIE, OLITYKaTypeHHbIE,
KaMEHHbIE, IEPEBSIHHbIC U IPYT'He HEMETaNINYECKUE TOBEPXHOCTH.

KMI] mnonydaror criemyromuM o0pa3oM: IMEPBOHAYAIBHO IIEJUTION03Y 00padaThIBAOT
pactBopoMm NaOH, a 3aTem — XJIOpYKCYCHOM KHCIIOTOM, IPH 3TOM PEAKIHs MOKET UITH T10 JII000H
CBOOOJHOM THJIPOKCUIILHOM IPYyIIIe LEJUTI0JIO3bI.

Jns oueHkn konuyecTBa 3amectureie B HaTpueBou coyin KMI] npoBomsar ocaxaenne KMLI
B Bujme MenHou comu mpu pH 4,0-4,1 ¢ momompio cynbdara meam, 3areM MEIHYIO COJIb
OTOUIBTPOBBHIBAIOT W TEPEBOJAT B PACTBOP ACHCTBUEM aMMMaka, oOpabaThIBarOT H30BITKOM
YKCYCHOM KHCJIOTBI, JOOaBISAOT MOAWJ Kaiusg (peakUHOHHYIO CMecCh BblaepkuBatoT 10 MHH B
TEMHOTE) U 3aT€M BBIJICIMBIINNICSA N0/ OTUTPOBBIBAIOT TUOCYNIb(PATOM HATPUSL.

1. Hanuwume cmpyxkmypnoiii ppaecmenm KMIL], cooepoicawuti Ha 00HO entonupano3noe 36eHo

00HY KapOOKCUMEMULLHYIO 2PYNNY, UCNONb3YUMe KPeCI08UOHble KOHGOopMayuu Ui npoekyuu

Xeyopca. IIpuseoume ypasnenue peaxkyuu nonyyenus KMIL] maxoeo cmpoenus.

2. Ilpusedume ypasHenus peaxkyuii, 1exCawyux 8 OCHO8E ONUCAHHO20 8 YCI08UU Memood

ananusa.

3. Onpedenume maccogoe cooepicanue KapboxcumemuivHuvlx epynn (%), eciu maccosas

oot meou 68 meonoti conu KMI| cocmasuna 6,3 %.

3agaua Nell-4
[Ipocroe BemiecTBO, 00pa30BaHHOE aTOMaMu 3jeMeHTa X, B OJJHOW U3 CBOMX MOJUMOP(HBIX
MOAU(PHUKAUN UMEET CIOMCTOE CTPOCHHE U COACPKUT 6 aTOMOB B OJHOM 3JIEMEHTapHOU sdeike,
umeronieii 06bem 127,82 A*. Tnotrocts 3100 MoauUKaIMU cocTaBiseT 5,84 /e’
[Ipu ropenum Ha Bo3ayxe BemectBa X oOpasyercs okcupn (peakyus 1), wHOTHA
UCIOJIb3YEMbI B MEIUIMHE Ul JIEYeHMs] 3JI0KAYeCTBEHHBIX omyxoJsied. Takoe mnpumMeHeHue
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OKCHJIa, OJHAKO, OIPAaHUYEHO €r0 BBICOKOM TOKCHUYHOCTBIO, OJaroaapsi KOTOpOil OH JI0 CepeirHbI
XIX Beka Obl1 pacnpoCTpaHEHHBIM CPEACTBOM OTpPAaBHUTENECH BCJIEACTBUE TPYIAHOCTU €ro
obHapyxenus. CuTyanusi W3MEHWJIACh TMOCHEe OTKpbITHs JDkeiimcom Mapiiem KadecTBEHHOMH
peakuuu, Hocsauled ero ums. s mpoBeJeHus peakuuu npo0y, COAepKaIIyl0 OKCUJ 3JIeMeHTa X
00pabaThIBalOT COJISHOM KHCJIOTOM C Jo0aBieHMEM MeTalIM4eckoro IuHKa (peakyus 2).
Boigenstomuiics mpu 3TOM ra3 MpOIMYCKAlOT 4Yepe3 PacKaJCHHYIO CTEKISHHYIO TpyOky. Ilpu
Hanuuuu B npoOe X, Ha MecTe HarpeBa HaOdrogaercs oOpa3oBaHHE 3epKaja YHOMSHYTOM BbIIIE
kpuctaumaeckot momupuramuu X (peaxyusa 3). Tloxoxee 3epkano JaeT HE TOJBKO X, HO W,
Hanpumep, cypbMa. OTnnuuTh X MOKHO 00paboTaB 3epKajio 1IEI0YHBIM PacTBOPOM THIIOXJIOPHUTA
HaTpus, IpH 3TOM X, B OTJIMUKE OT CYPbMBI, pacTBOpsieTcs (peakyus®4).

Cymppuner X Oonee pa3zHooOpa3Hbl, yeM oOkcuabl. [Tomumo X,S; (MCHoJib30BayiCs Kak
MMUTMEHT B UKOHOTHUCH) U XS5, U3BECTHBI X4S4 (CYIIECTBYET B BUJC JBYX Pa3HBIX MO CTPOCHUIO
MOJIEKYI), X453 11 X4Ss.

Cympdhun X,S; HE pacTBOpPSETCS B BOJEC M HEOKUCISIOMIUX KHCJIOTaX, HO PACTBOPHUM B
KOHIICHTPHPOBAHHOW a30THOM KHCIIOTE, IPHYEM IIPH PACTBOPEHUH MPOUCXOIUT OKUCIIeHHEe X U S
710 BBICIIUX CTerneHeu okucieHus (peaxyus 5). Taxxe X,S; pacTBopsieTcsl B Cylbpuae aMMOHHUS
(peaxyus 6) nnu qucynbhuae aMMoHus (peaxkyus 7).

1. Onpeoenume snemenm X. [loomeepoume pacuemom amomHoU MACChl.

2. Banuwume ypasunenus peaxyuti 1-7. Yumume, umo 6 peaxyusx 6 u 7 obpazyiomcs 0e

PpasHvle npoOYKmul.

3. Uszobpazume epaguueckue Gopmynvt cyarbguoos X4Sy4 (06e pasuvie no cmpoenuio

monexyn), X483 u X4Ss u ykasxcume cmenenu oxucienus ecex amomos X 6 smux MONeKyIax.

Yumume, umo cocmas monekyn coomeemcmeyem ¢hopmynram cyie@uoos, cepa 6xooum 8

cocmas moavko 6 ude anuonos S°, a amomvl X 60 écex cynvuoax obpazyiom 3 cesu.

3agauya Nell-5
Peaknus tBepnodasznoro B3zammoneictBus BaCOs u SiO, mpoTekaeT mpu Temmeparype
ceeiimie 1000°C u compoBOXIAaeTCsl BBIACICHHEM Tra3000pa3Horo mpoaykra. Ilo pesymbpratam
TEPMUUYECKOTO aHaIN3a YCTAaHOBJICHO, YTO JECTPYKIM KapOoHaTa 6apus npoucxoaut npu 1200°C,
MIpU ATOM Macca oOpasia ymensInaercs Ha 19,0°mac.%.
1. Hanuwume xumuueckyro peaxyuro meepoogaznoco ezaumooeticmseusi BaCO; ¢ SiO; u
peaxkyuio decmpyKyuu kapoornama dapus.
2. Paccuumatime, maccy 2a3000pazHo2o npooyKma npu pasioxcenuu 5 e kapoonama 6apusi.
3. Onpedenume 3HauyeHue dHepeuu aKmusayuu npoyecca meepoohazHoco 83aumooeticmasus,
eciu Kowcmaumvl ckopocmu npu memnepamypax 1073 u 1143°C npu oounakosou
OnumenbHOCmu npoyecca coomeemcmeeHHo pastul 3,10-1 07 mur™ u 1,32-107 mun™.
5) Paccuumaiime xoncmanmy cxopocmu npoyecca npu 1200 °C.
6) Ycmanosume, Kkakou npoyecc ABAAEMCA  JUMUMUDYIOWUM  HPU  NPOMEKAHUU
meepooghaznou peaxyuu BaCO; ¢ SiO,?
IIpumeyanus
DHEpPrur0 aKTUBAIMU XHUMHYECKOH PEaKIIMH MOXHO pPacCUYMTaTh, WCIOJB3YS ypaBHeHHWE BaHT-

Todda:
R Tz Tl . E?’l %
E, = !

r,—T
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rne E, — sueprus aktuBaumu (/x/monb), R — yHuBepcanbHas rasoBas nocrosiHHas (8,314
Jx/(monb-K), ki, ko — koHcTanTa ckopoctu npu temneparype Tiu Ta, cOOTBETCTBEHHO.

B 3aBucHMMOCTH OT IOJIyY€HHOTO 3HAUEHHUS DSHEPrUM AaKTHUBALMM MOXXHO OLEHUTh
JTUMUTHPYIOIIYIO CTaauio TBepaodazHoi peakiuu (T.e. obmacte pearupoBanus). Ecnu sHeprus
aktuBauuu 6osee 40 k/[x/Moib, TO MpoLecc TMMUTUPYETCS XUMUYECKOH peakiuei (KHHeTuuecKas
obnacte pearupoBanwusi). Ecnm sHeprus aktuBaiuu MeHee 20 kJ[k/MoJib, MEIJICHHOW CTaaueu
ABJIIETCA TIOJBOJI peareHra K uactuue Wi Aud@y3uss BHYTpb YaCTHUIBI Yepe3 MOpbI
(nuddy3nonHas o0nacT pearupoBaHus).
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Kputepuu oueHuBaHus 3aJaHU TEOPETHUYECKOT0 Typa
II (3aka4uTeabHOro0) 3Tana oJaumMnuaabl 2018/19 yu. roga

3aoanua 9 knacca
Ilpeocmasnen 00uH U3 803MONCHLIX BAPUAHMOE PEULCHUS 3A0AHULL

3agaua Ne9-1
Bemectsa B u D conepkar B cBoemM cocTaBe aneMeHT M, oOpasyromuii mpoctoe Bemiectso C,
torga B — M,04, a D — MCl,.
B peakunu D — B,
2MCl, — M,04
CocTaBuM ypaBHEHHE:
n(MCly) = 2n(M,0y);
m(MCly)/M(MCly) = 2m(M;04)/M(M,0x);
1,85-1,879/(2M+16x) = 2-1,7/(M+35,5x);
M=18,321x, ipu x=1, M=18 r/moub,
x=2, M=37 r/moib,
x=3, M=55 r/moib,
x=4, M=73 r/monb — Ge (DKacuInIIHii)
["a3, KOTOPBIN U3MEHSAET OKpacKy nepmanranara kanus — SOy:
5S0O, + 2H,0 + 2KMnO4 = 2H,S04 + 2MnSO4 + K>SO4 (1)
Torpa B coctaBe aprupoauta npucyrctByrotT Ag, Ge u S: Ag,Ge,S,
o(Ag)=76,53%, Torna
x=1, M=141 r/monb, M(6e3 Ag)=33 r/MoJ1b,
x=2, M=282 r/moinb, M(6e3 Ag)=66 r/M0JIb,
x=3, M=423 r/monb, M(6e3 Ag)=99 r/monb, M(6e3 Ge)=26 r/mMmob,
x=4, M=564,5 r/moas, M(0e3 Ag)=132 r/monb, M(6e3 Ge)=59 r/momp,
x=5, M=706 r/monb, M(6e3 Ag)=165 r/mons, M(6e3 Ge)=92 r/mob,
x=6, M=847 r/monb, M(6e3 Ag)=198 r/mons, M(6e3 Ge)=125 r/moub,
x=7, M=988 r/monb, M(6e3 Ag)=231 r/mons, M(6e3 Ge)=158 r/moub,
x=8, M=1129 r/moab, M(6e3 Ag)=265 r/monb, M(6e3 Ge)=192 r/mMonb,
x=9, M=1270 r/mons, M(6e3 Ag)=297 r/mons, M(6e3 Ge)=224 r/mob,
Metoiom noadopa HalfeTcs eqMHCTBEHHbIN BapuaHT: AgsGeSe
VYpaBHEHHUsI peaKIuil:

AgsGeSe+ 90, — 4Ag,0 + GeO, + 650, (2)
GeO, + 2H, — Ge + 2H,0O (3)
Ge + 2Cl — GeCls (4)
GeCly + LiAlH4] — GeHy + LiCl + AICL; (5)
GeHs + 2H,O — GeO, + 4H,» (6)
GeCly + 6NaOH — Na,GeO; + 4NaCl + 3H,0 (7)

Pa30asioBka
Hamucanne peaxmuii (1) — (7) 7x16.=76
HazBanue metamna C 10.
Ompenenenne GopMyIibl aprupoauTa (C pacueToMm) 2 0.
NTOI'O 10 6.
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3agaua Ne9-2
«JlaGappkoBa BO/1a» — HACHIIIIEHHBIX XJIOPOM PACTBOP TUAPOKCHIA HATPHS, COACPIKUT TUTIOXIOPUT
HATPHSI M XJIOPH/] HATPUS:
Cl, +2NaOH—NaClO + NaCl +H,0 (1)
MnO, + 4HCl— MnCl, + Cl, +2H,0 (2)
NaClO + CO, +H,0— HCIO + NaHCO:s (3)
«OKaBeneBasi BoJja» — ABJISETCS aHAJIOTOM «J1a0appKOBOU BOABD):
Cl, +2KOH—KCIO + KCI1 +H,0 (4)
darenennyeckast BOIay:
Ca(OH); + HgCl,— CaCl, + HgO +H,0 (5)
2HgO— 2Hg + O, (6)
[TpumepaMu UCTIONB30BaHUS OPOMHOW BOJBI JUIS KA4eCTBEHHOTO OMPEICIICHUS OPTaHUYSCKUX
BEIIECTB MOTYT CIY)XHTh peakiuyd 00eCIBEUYMBaHUS OpPOMHOW BOIBI TPHU B3aMMOJICHCTBHH C
QIIKCHAMM, aJIKHHAMU, aJIKaIMCHAMU, aJIbJICTUIaMH, MYPaBbHHOM KHCIOTOH, ()CHOJIOM, aHHJIMHOM H
mnp.:
CHZZCHZ + BI‘2 = CHQBI‘—CHQBI‘
CH,=CH-CH=CHj, + 2Br, = CH,Br—-CHBr-CHBr-CH,Br
Tspxenast Boga (okcua nerrepusi, D,0), Boga, B KOTOPOl aTOMBI BOJAOPO/Ia 3aMEIIECHBI JeHTEpreM
Tsprenast Boga UCTIOIB3YeTCsl KaK 3aMeTUTEh B HEKOTOPBIX aTOMHBIX PEaKTOPAX.
BriBenem dpopMyiy cosu, HCIONB3YeMOM JUIsl TOTy4YE€HUS «CBUHLIOBOM BOJBDY.

73,14 mac. % cBunIa, 8,47 mac. % yriepoaa u 16,96 mac. % kuciopoaa
Pb:C:O:H=73,14/207,2:8,47/12:16,96/16:1,43/1=0,35:0,70: 1,06 : 1,43 =
=1:2:3:4
CrnenoBatenpHO, mpoctedmmas Opyrro-gpopmyna PbC,0O3Hs, dYTO cooTBeTCTBYEeT amerary

ruapokcocunIiia Pb(OH)(CH;COO).
[Tpu mpuUMEHEHNH «CBUHIIOBOM BOJIBI» CIIEAYET IIOMHHUTH, YTO BCE COCTUHCHHS CBHHIIA TOKCHYHBI,
Y IPUMEHSTH CBUHIIOBYIO PUMOYKY HE CIICAYET, €CITH Ha KOXKEe 00pa30BaIUCh CCATUHBI U TIOPE3bI.

PaszbannoBka
Hanucanue ypaBHenuii peakuuii (1) — (6) 6x16.=66
[Ipumeps! Hcnonb30BaHUsI OPOMHOI BOJIbI 16.
3a OTBET O TAKEJION BOJIE 16.
Omnpenenenre GopMyIIbI COJIM CBHHIIA (C PACYETOM) 1,56.
3a yKazaHue Ha TOKCUYHOCTh CBHHIIA 0,5 ©.
UTOTI'O 10 6.

3agaua Ne9-3
Ucxons u3 pucynka ¢popmyna cynbduma — 3,S7. 0,5 ©.
[IpuHSB, YTO IUIOTHOCTH paBHAa OTHOILIEHHIO MAacChl MOJIEKYJbl B 3JIEMEHTapHOM siueilike (m) K
00BbeMy diieMeHTapHOU SYEHKH (V,y) MOTYUHM:

po ™
VBH

Maccy aroMOB B OJHOM 3JIEMEHTApHOM SYEHKE HaJAeM KakK IMpPOU3BEACHUE KOJIUYECTBA
dhopmMyabHBIX equHUI (Z) HAa Maccy OJHON (GOPMYJIbHOM €IUHUIIBI, ONIPEICIMB €€ KaK OTHOIICHUE
MoJIsIpHOM Maccel Metaiia (M) k yuciy ABorazipo (To ecTh OTHOIIEHHE Macchl 1 MoJis MeTauia K
YICIly aTOMOB MeTajuia B 1 MoJie):
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M
m=7—

A

ZM 2/ monw e
Torpa, p= =]
N,V,y 1/mono-cm cm

v = PNAVoy _ 2,1456-6,02:10% .886,62-10*
Z 4

Ompenenenue X ¢ pacyeToM 2 0.
(Onpenenenne X 6e3 pacuyera — 0,5 6.)

Otkyna, =286,3 r/mMoIb

Kaxnas popmyna no 1 6amty, uroro 5 6.

P4S]0+ 16H20 = 4H3PO4+ IOHZS (1)
P4Sio+ 80HNO; = 4H3PO4+ 8ONO, + 24H,0 (2)
P4S1o+ 24NaOH = 4Naz;PO;S + 6Na,S + 12H,0 (3)
P4S19+ 6PCls = 10PSCl; (4)
P4S10+ NH; = P;N;s (5)
Kaxnoe ypaBuenwne mno 0,5 6, utoro — 2,5 6anna
HUTOI'O 10 6.

3agaua Ne9-4

1. B cocraB BemiectBa A BXOOUT Kajiuil (OKpaliMBaHWE IUIAaMEHU B (PUOJIETOBBIN LBET),
KHCJIOPOI (BBIJCIICHHE Ta3a, MO IepKuBatomiero ropeane) u 29% xmopa. M(A) = 35,5/0.29 = 122,5
r/Mmonb — cooTBeTcTBYeT (hopmyne KClO; (xmopat kanust unu beproneroBa coisb). Takke MOXKHO
MPOBEPUTH 3TO N0 00beMy Kucioposa: n(0;) = 0,672/22,4 = 0.03 mons, m(0O,) = 0,03x32 = 0,96.
®(0) =0,96/2.45 = 39,18%, uro Takxke cootBeTcTBYeT hopmyie KClOs.

W3 mpenpiagymmx pacCykIeHUH BHIHO, YTO XJIOPAT Kajusl Pa3jioXkHIICS IOJHOCTHIO 0
xjopuaa Kanus (BemecTBo B), KOTOPBIM NMpu peakmuu ¢ KOHI[ CEPHOM KHCIOTOW 0O0pasyercs
XJIOPOBOZOPOJ — ra3 I'; BTOPBIM MPOIYKTOM JaHHON peakiuu SBISICTCS THAPOCYIb(AT KaJHs,
pasararomuics Ipyu HarpeBaHuM. [Ipu 3NeKTposm3e XJIopua Kajlvs Ha aHO/IE BBIICISIETCS XJIOp —
ra3 /. IIpocroe BemecTBo E — cepa.

Hrak, A =KClO3, b =0,, B=KCI, I' =HCl, 1=CL, E =S.

2. YpaBHEHUS peaKLUi:
Peaxyus 1: 2KClO; = 2KCl + 30; (Tepmuueckoe pas3inoxeHue)
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Peaxyus 2: KCIl+ H,;SO4(konm.) = KHSO4 + HCI
Pearxyus 3: 2KHSO4= K,SO4 + H,SO4 (TepMmuueckoe pasiokeHue)
Peaxyus 4: 2KCl+ 2H,0 = H; + 2KOH + Cl, (3:exTposnu3)
Peaxyus 5: S + 6HNO;3(kxon1r.) = H,SO4 + 6NO; + 2H,0
Peaxyus 6: 2KCIO;5 + 3S = 2KCl + 3S0O,
3. [o ycnoBuio0 B peakiuio BCTynuio 2,45 r xjiopara Kaius
n(KCl10O3) = 2,45/122,5 = 0,02 moub
CornachHo ypaBHenuto peakiuu 2KClOs + 3S = 2KC1 + 350,
B nee Berynut 0,03 mons cepol, m(S) = 0,03*32 = 0,96 r
[Ipu 3Tom o6pazyercs 0,03 Mo SO,, ero 06veM 1o ypaBHeHUI0 Menaeneena-Kiaiinepona
V(SO;) =nRT/p =0,03*8,31*473/101,325 =1,16 a

Pa30asioBka
Ompenenenue BemectBa A (6e3 pacuera — 0,5 0.) 10.
Omnpenenenue Bemects b—E 5x0,56.=2,50.
Hanucanue peakuuii (1) — (6) 6x1 6.=606.
0,5 ©.
NTOI'O 10 6.

3anauya Ne9-5
HcTOYHMKOM SHEpruM WM BOCCTAHOBUTEJIIEM B TBEPAOM pPAKETHOM TOIUIMBE SIBISIOTCS
MOPOIIKM METa/UIoB WM yriepona. B TepmomunHamuke TemsaoBod 3¢ddekt (dHTaIbIus)
9K30TEPMHUUYECKOr0 Mpoliecca, B TOM YMCIE U PEaKUUU TOPEHHUs, CUUTAETCS OTPHULIATEIbHBIM, TaK
KaK SHEeprusi yXoauT u3 cuctembl. OLIEHUTE MpEeACTaBIEHHbIE B TaOIMIlE 3HAYEHUs] CTaHAAPTHOU
SHTAJILIIUK 00pa30BaHUsl OKCUIOB, U, HA OCHOBAaHUHU PACUYETOB, NMOCTPOINTE PAJ MPOCTHIX BEIIECTB
110 YObIBaHHUIO UX 3(PPEKTUBHOCTH KaK TOPIOYEro.

[IpuBeautre cooOpakeHHs] 1O TIOBOAY TOTO, Oxenn AHC 1205, KIIA/MOTD
Kako  BOCCTaHOBHUTENb  sBIsiETCS  HamOojee CO, : 393
BEPOSTHBIM KOMITOHCHTOM TBEPAOTOILTUBHBIX L0 599
COCTaBOB. BeO 607

JlpyriM KOMITOHEHTOM TBEPJIOTO PaKETHOTO MgO 601
TOIUTMBA SIBJIICTCS OKHUCIIHTENh. B 3TOM KadecTBe
MPEJIOKEHO KCIOJIB30BaTh IEPXJIOPAThl AMMOHHUS, Fe:05 —824
JUTUS W Kallusl, HUTPAThl aMMOHHUS WM KaJIAS WA A,1203 —1675
muauTpamug ammoruss NH4N(NO;),. Ti,05 —1521

Nb,Os —1897

Bribepute u3 mepeducieHHBIX cosield HauOosiee 3PQPEKTUBHBIA OKUCIMTENb, IOJaras, 4To
3¢ ()EeKTUBHOCTH TEM BBINIE, YeM OOJIbIIass Macca Croparollero BOCCTAHOBUTENS W OoJibliee
KOJIMYECTBO TMPOAYKTOB TOPEHHUS NPUXOTUTCS HA EOUHHUI]y Macchl 3TOro okxuciuurens. Bce
MIPOJIYKTHI, BKJIOYAsi COJIM U OKCHUJbl METAJUIOB, CUMTATh razoo0pasHbIMU. i MOATBEPXKACHUS
CBOEro BbIOOpa Mpe/ICTaBbTE YPaBHEHUS PEAKIMM OKUCIIEHUS YIiIepo/ia PeI0KEHHBIMU COJISIMU U
pacueTbl, OCHOBaHHbIE Ha 3TUX YypaBHeHUsX. llpu co3gaHum pakeTHOro ToOIUIMBA HauboJjee
3¢ HeKTUBHBIM OYAET TOT BOCCTAHOBUTEIH, KOTOPHIH MOYKET 00ECTICUUTh BBHIJCIICHHE HAUOOJIBIIIErO
KOJIMYECTBA SHEPTUU (HAMMEHBILYIO SHTAJIBIINIO) [IPH CTOPAHUU €IUHULBI Macchl. Takum oOpas3om,
SHTAJIBIINIO 00pa30BaHUSI OKCH/A CIIEAYeT OTHECTH K IPOU3BEACHUIO UHJIEKCA dJIEMEHTa B (hopMyIie
OKCHJIa M €r0 MOJISIPHOM MacCChI
AH®t298/M(C) = -393/12 =— 32,75 x/Ix/1; (0,4 6anna)

AH®t298/2M(L1) = -599/2-6,94 = — 43,16 x/1x/T; (0,4 6ayna)
AH®t298/M(Be) = —-607/9 = — 67,44 xJ1x/r; (0,4 6ana)
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AH®t298/M(Mg) = -601/24 = — 25,04 x/Ix/1; (0,4 6anna)
AH®t298/2M(Fe) = —824/2-55,85 = — 7,38 xIx/r; (0,4 6anna)
AH®t298/2M(Al) = —-1675/2-27 = — 31,02 x1x/r; (0,4 6a11a)
AH®t298/2M(T1) = —1521/2-47,87 = — 15,89 x/Ix/r; (0,4 6anna)
AH®t298/2M(Nb) =—-1897/2:92,9 = — 10,21 xIx/r. (0,4 6anana)
Pacyerbl 1MO3BOJSIOT MOCTPOUTH psAJl BOCCTAHOBUTENEH 1O YOBIBAHUIO SHEPreTH4ECKOn
3¢ (HEKTUBHOCTHU:

Be>Li>C> Al> Mg > Ti>Nb > Fe. (0,4 6a/1a)
B monydennom psamy Hambosiee 3G(HEKTUBHBIMU SIBISIOTCS OCPWIIUN W JUTHH, a JOCTYITHBIMH
yraepos, adtoMuHuil u xene3o. OnHako, OepwUIMH C JIMTUEM pEeAKd B MPUPOAE, IOPOTH B
MIPOM3BOJICTBE M JOBOJIBHO aKkTUBHBL JKene3o sBISETCS CaMbIM JIEMIEBBIM M3 MPOU3BOAMMBIX
METaJUIOB, HO HE obecrieunBaeT HYXHOU 3 dekTuBHOCTH Tipu cropanuu. Ocrarotcs yraepoa (0,4
0aiua) u amomunuii (0,4 6aiia), odecriedynBaroOUIe TOCTATOYHYIO TOIIUBHYIO 3(PPEKTUBHOCTD,
JOCTYITHOCTh, KaK IIMPOKO NPOU3BOJAMMbBIE MaTepuajbl, U YCTOWYUBOCTb MPU JUIUTEIHLHOM
XpaHEHUH.

VYpaBHeHUsI peaklUil B3aWMOJEWCTBHS YIJIEPOJA C NPEAJIAraéMbIMU COJISIMH TTO3BOJISIOT
paccuuTaTh Maccy BOCCTAHOBMTEIS W KOJUYECTBO IMPOJYKTOB PEAKIMH Ha EJUHHILY Macchl
okucnutens. YUem Oombliie 3TH 3HAYCHUS, TeM dPPEKTUBHEE OKUCITUTEINb.

1) 3C+2NH4ClO4 — 2CO,1 + CO?T + No1 + 2HCIT + 3H,01, (0,4 6aama)

M(NH4ClO4) = 117,5 r/monb, M(C) = 12 r/monb. Ilo ypaBHeHHIO peakiuu 2 MOJIb
OKHUCJIUTENSl pacxoAyeTcsi Ha 3 MOJIb BOCCTaHOBUTENs, MpPH 3TOM oOpasyercs 9 mouib
ra3oo0pa3HbIX NpOAYyKTOB. [IpuBenéM COOTBETCTBYIOLIME pacyeThl Ha €JUHHILY MaccChl
OKHUCIIUTEIS:

3M(C)/2M(NH4Cl1O4) = 36/235 = 0,153 ryocer/Toxucn; (0,2 6as12)

n(ras. npon.)/2M(NH4ClO4) = 9/235 = 0,0383 mons/t. (0,2 6anna)

2) 2C+ KClO4 —2CO0Oy1 + KCl1, (0,4 6an1a)

M(KCIO4) = 138,5 r/monb, M(C) = 12 r/monb. Ilo ypaBHenuio peakuuu | Mojb
OKHUCJIUTENSI pacXoAyeTcsi Ha 2 MOJIb BOCCTaHOBUTENs, MpPH 3TOM oOpasyercs 3 MoJib
ra3o00pa3HbIX NpoaAyKTOB. Ha equHUIly Macchl OKUCIUTES:

2M(C)/M(KCIO4) = 24/138,5 = 0,173 Tyocer/Toxuen.; (0,2 Hasma)

n(ras. nmpoa.)/M(KCIO4) = 3/138,5 = 0,0217 mons/r. (0,2 6anna)

3) 2C + LiClO4 — 2CO,1 + LiCl1, (0,4 6aama)

M(LiClO4) = 106,44 r/monb, M(C) = 12 r/monb. Ilo ypaBHeHuto peakuuu 1 Moib
OKHUCJIMTENSI pacXoAyeTcsi Ha 2 MOJIb BOCCTaHOBUTENs, MpPH 3TOM oOpasyercs 3 MoJib
ra3o00pa3HbIX NpoayKTOB. Ha equHHIly Macchl OKUCIUTES:

2M(C)/M(LiClO4) = 24/106,44 = 0,225 Tsocer/Toxucn ; (0,2 0anna)

n(ra3. mpoa.)/M(LiClO4) = 3/106,44 = 0,0282 moun/t. (0,2 6asna)

4) C+2NH4NO; — CO;1 + 2N,1 + 4H,01, (0,4 6a1a)

M(NH4NO3) = 80 r/mons, M(C) = 12 r/monb. [lo ypaBHeHUIO peakuuud 2 MOJIb
OKHUCJIUTENS pacxoAyeTcss Ha | MoJib BOCCTaHOBUTENs, MpPH 3TOM oOpasyercs 7 MoOJIb
ra3o00pa3HbIX MpoaAyKTOB. Ha equHHIly Macchl OKUCIUTENS:

M(C)2M(NH4NO3) = 12/160 = 0,075 Tyocer/Toxuen.; (0,2 6asma)

n(raz. mpox.)/2M(NH4NO3) = 7/160 = 0,0438 mous/t. (0,2 6asna)

5) 3C+2KNO; — 2CO;,1 + COT + K01 + N»t, (0,4 6anna)

M(KNO3) = 101 r/moas, M(C) = 12 r/moub. [1o ypaBHEHHUIO peakiu 2 MOJIb OKUCITUTEIS
pacxoayeTcst Ha 3 MOJIb BOCCTAHOBUTEIIS, IIPU 3TOM 00pasyercs 5 MOJb ra3000pa3HbIX
npoykToB. Ha eauHuIly Macchl OKMCIUTEIS:

3M(C)/2M(KNO3) =36/202 = 0,178 Tsocer/Toxuen; (0,2 0am1a)
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n(ra3. mpoa.)/2M(KNOs) = 5/202 = 0,0248 mons/T. (0,2 6anna)

6) C+ NH4sN(NO,), — CO,1 + 2N;1 + 2H,01, (0,4 6anaa)
M(NH4N(NOy),2) = 124 r/monb, M(C) = 12 r/mons. Ilo ypaBHeHuto peakuuu 1 Moub
OKHUCJIUTENS pacxoAyeTcsi Ha 1 MoJib BOCCTaHOBUTENS, MPH 3TOM oOpasyercs 5 MoJib
ra3o00pa3HbIX NpoaAyKTOB. Ha equHHIly Macchl OKUCIIUTENS:
M(C)/M(NH4N(NO»),) = 12/124 = 0,097 Tsocer/Toxucn.; (0,2 0anna)
n(raz. mpoa.)/M(NH4ClO4) = 5/124 = 0,0403 mouts/T. (0,2 6asa)

Tabnuna. /laHHbIe 0 Macce yriiepoa U KOJH4YecTBe MPOIYKTOB
ropeHusi Ha eTUHMILY MACChI OKHCIUTES

Oxkwucnurens m(C)/m(oxucnurens), n(ra3. mpo/.)/m(oKucI.)
Tsocer./ Toxuen. MOJIB/T
NH4ClO4 0,153 0,0383
KCIO4 0,173 0,0217
LiClO4 0,225 0,0282
NH4NO3 0,075 0,0438
KNOs3 0,178 0,0248
NH4N(NO»), 0,097 0,0403

[TomydeHHBIE TIO ypaBHEHHSIM pEaKIUi JaHHBIC, MO3BOJSIOT BBIIEIUTh JBa 3(PPEKTUBHBIX
OKUCTIUTENS: T0 Macce cxuraemoro yriaepoma — nepxiopar nautus (LiClOQ4) (0,4 6anuna), mo
KOJIMYECTBY NMpoayKToB ropenus — Hurpat ammoHust (NH4NO3) (0,4 6asa).

HUTOI'O: 10 6an10B

3aoanusa 10 knacca
Ilpeocmasnen 00uH U3 803MONCHBIX BAPUAHMOE PEULCHUS 3A0AHULL

3agaya Nel0-1

B 1. C paz0aBineHHON CEpHON KHUCIOTOM pearupyroT TOJBKO METaJUIbl, CTOSIIUE B PALy
HaNpsLKEHUH 710 BOAOPO/a, BBIIEISAS U3 HEe BOJIOPO/I, CIEI0BATENbHO, ra3 X — BOJOPO/I.

C KOHIIEHTPUPOBAHHOM CEpHOI KUCIOTON pearupyloT BCE METaUIbl, CTOSILIUE B PSAY
HaNpsODKEHUH 70 BOJIOPOJA, a TAaKKe HEKOTOpHIE, CTOSIIME TOocie Boaopona. I[Ipu 3TomM 0OBIYHO
BBIJIEJISIETCST HE BOJIOPO, a okcun cepsl (IV), koTopseiii B 64/2 = 32 pasa Tspkenee BOI0Opoaa, 4TO
COOTBETCTBYET yCIOBHUIO.

HUrak, X-H,,Y-SO,

BeposiTHO, 9TO MeTayur, KOTOpPBIH HE PACTBOPWIICS B CEPHOM KHCIOTE, HO PACTBOPHIICS B
LAPCKOM BOJIKE — 3TO 30JI0TO, MPU 3TOM B pacTBOpe oOpa3yercss TeTpaxjiopaypar BOAOPOJa,
KOTOpbI Mpu BBIMApUBAHUU KpUcTaum3yercs Buje Kpucramioruapata H[AuCl]-nH,O.
Hcnonb3ys MaccoByro JOJIO XJIOPA, MOJIyYUM YpaBHEHUE:

(4x35,5) / (1+ 197 + 4x35,5 + 18n) = 0.3447, otkyzna n = 4.

Urak, Z = H[AuCly]-4H,0

Hon [AuCly]” nMeeT reoMeTpHIo IJIOCKOI0 KBajpaTa.

Takum 00pa3om, B cIIJIaBe COJIEPKUTCS 30JI0TO Maccoi 210 Mr — mpu CUIILHOM MPOKaJIMBAHUN
TeTpaxyiopaypara oHO oOpa3yeTcs B Buje Merauia. MaccoBas o 3010ta = 210/ 439,19 = 0,4782
(47,82%) coorBercTByeT nmoiyueHnou Gopmyne H[AuCly]-4H,O
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OnpenenuM MeTalll, KOTOPBIA BCTYHNWJI B peaklUio ¢ pa30aBieHHON cepHOW kucioTou. Ilo
CBOMCTBaM — 3TO aM(OTEpPHBIN METaIlI, TaK KaK €ro THAPOKCU PACTBOPSETCS B M30BITKE IEIOYH.
HaubGonee BeposTro, 30 Al wim Zn.

MonsipHyt0 Maccy MeTala MOKHO HAaWTH W3 JAaHHBIX IO CTPOSHHIO KPHUCTAJUTMYECKOU
peIIeTKH:

M (r/momb) = p X Nax a’> / N, rie p — IIOTHOCTH B r/cM’, Nx — unciio ABoraapo, a —
rapamMeTp pemeTky B ¢M, N — 4UCJIO aTOMOB, IPUXOJAIIMXCA HA OJIHY 3JEMEHTApHYIO s4eiKy. B
cllydae IpaHELEeHTpUpOBaHHOW siueliku N = 8 X 1/8 + 6 x )2 = 4 (wapuku B BeplIMHax KyOa
MIPUHAIJIEKAT BOCBMU sSYCHKaM, ApUKU B IICHTPAX IPaHei MPUHAIeKAT ABYM SYCHKaM).

Torza M =2,7 x 6,02-10%x (4,05:10™)? / 4 = 27 r/mons — 910 antOMUHHiL.

Taroke omnpenenuTh aTOMHUHHIA MOXHO W3 COOTHOIICHHS O0BeMa BOJOPOJAa M MAacChl
TBEPJIOTO OCTATKa IMOCJE MPOKATHBAHUS (OKCHIa) IepeOOpOM BajeHTHOCTEH. JJIsi TpeXBaIEHTHOTO
MeTaia I’I(Hz) = 31’1(M203).

n(H,) = 0,336 /22,4 = 0,015 Mo,

toraa n(M;03) = 0,005 mons, M(M;,03) = 0,510 / 0,005 = 102 r/M0JB, YTO COOTBETCTBYET
OKCHTy QITFOMUHUSI.

Tperuit Metayi B CIUIaBE YCTaHABIMBAETCS 10 OKpackam aMop(HOTO THIPOKCHAA |
NPOAyKTa €ro NpoKaimBaHUS (OKcHOa) — 3TO Medb. MOJSPHYIO Maccy MEIOH TaKKe MOXKHO
BBIBECTH, COIIOCTAaBUB 00BEM JIMOKCHIIA CEPhl M Maccy okcupia. s Merasia, MMEIOIIero CTENeHb
OKHCJICHHSA 12,

n(SO,) = n(MO).

n(SO,) = 0,112/ 22,4 = 0,005 mop,

toraa n(MO) = 0,005 mons, M(MO) = 0,4 / 0,005 = 80 r/moutb, uto coorBeTcTBYeT CuO.

Takum 00pa3om, CIJIaB COAEPKUT 30J10TO, MeAb U ATIOMHHHUIA.

2. YpaBHEHMS peaKUUl:

Peaxyus 1: 2Al+ 3H,SO4= AIQ(SO4)3 + 3H,

Peaxyus 2:  Aly(SO4); + 6NaOH= 2A1(OH)3 |+ 3Na;SO4

Peaxyus 3: Al(OH); + NaOH = Na[Al(OH)4] (mpunumaercs Nasz[Al(OH)s] wu
Na[Al(OH)4(H20),])

Peaxyus 4: 2AI(OH); = Al,O; + 3H,0 (TepMuueckoe pa3ioKeHHE)

Peaxyusa 5: Cu + 2H,SO4onyy = CuSO4+ SO, +2H,0

Peaxyus 6: CuSO4+ 2NaOH= Cu(OH),|+ Na,SO4

Peaxyus 7. Cu(OH),= CuO + H,0O (TepMuueckoe pa3ioKeHHE)

Peaxyus §: Au + HNO;s + 4HCl = H[AuCls] + NO + 2H,0 (Bo3moxHo o6pazoBanue NOCI)

Peaxyus 9: 2 H[AuCly]-4H,0 = 2Au + 3Cl, + 2HCI + 8H,0 (Tepmuueckoe pasiiokeHHUe)

3. Kak Opu10 okaszaHo pasee,

n(ALO3) = n(CuO) = 0.005 moinb, Torna n(Al) = 2n(Al,03) = 0.01 mob

m(Al) =M xn=27x0.01 =0,27r =270 mr

n(Cu) = n(CuO) = 0.005 Mo

m(Cu) =M xn=64 x0.005=0,32r =320 mr

m(Au) =210 mr, Torga obmas Macca B3sgToro uzaenaus =270 + 320 + 210 = 800 mr

o (Al) = m(Al)/m(cnmaa) = 270 /800 = 0.3375 (33.75%)

® (Cu)=3.2/8=0,4 (40%)

® (Au) =100 —33.75 - 40 = 0,2625 (26.25%)

PaszbannoBka

@opmynst X, Y, Z 3x0,56=1,56.

VYpaBuenus peakiuii 1 — 9 9x0,5 6.=4,56.
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Onpenenenre METaIJIOB M UX MacCOBBIE JIOJIU B CIUIaBE 3x16=36.
Macca u3fenus 16.

UTOI'O 10 0.

3agaua Nel0-2

1. Ilpu pacTBOpeHMH MeTajula B a30THOW KHCJIOTE JIOJDKEH oOpasoBaThcs HUTpaT. s
IBYXBaJeHTHOro Hutpara noiayuuMm (opmyny X(NOs3),, MonsipHas macca JaHHOTO BELIECTBA C
y4eTOM MaccOBOM 1011 HUTpATHbIX Ipymni (38,15%)

M(X(NOs3),) =2 x 62 /0,3815 = 325 r/mons, otkyaa M(X) = 201 r/mons — 310 pryth Hg

Mousipras macca b pasna M(b) = 201n / 0,8701 = 231n (r/moib), rae n — KOJHUYECTBO
aTOMOB PTYTH B BEIIECTBE.

[Tpu n = 1 monyunm M = 231 r/monb, uto cootBeTcTBYyeT Hg(CH3),

Hraxk,

X -Hg

A — Hg(NO3),

B - Hg(CH,),

Hg + 4HNO; = Hg(NO3), + 2NO; + 2H,0

2. HauGonee BEeposSTHO, 4TO Y COJIEPKHUT YETHIPE JIEMEHTA — YIIIEpOa, KUCIOPOI, BOJOPOT
u cepy, Torzaa o6o3Haunm ero popmyny kak CH,O,Si
C«H,0.Sx — xCO; + xS0, + y/2H,0
CO, + Ba(OH)2 = BaCO; + H,O
SO, + Ba(OH)z = BaS0O; + H,O
Tak Kak 1Mo ycJIOBHIO cMeCh ra3oB 3kBuMoJisipHas, To n(CO;) = n(SO,) = x momsb, Toraa n(BaCOs) =
n(BaSO3) = x mob.
M(BaCOs) = 197 r/moi, m(BaCOs) = 197x (1)
M(BaS0O3) =217 r/mons, m(BaSO;) = 217x (1)
CocraBum ypaBuenue: 197x + 217x = 124.2
Pemras ypaBHenue, nosryaum x = 0.3 Momb, cienoBatensHo, B BemecTBe Y n(C) = n(S) = 0.3 Mob.
n(H,O) =7.2/ 18 = 0.4 mons, cneqoBarenbHo, B BemectBe Y n(H) = 2n(H,0) = 0.8 mob
CaenaeM MpoBepKy Ha HAIMYUE KUCIOPOa B COSTUHEHNN Y :
18.8—-0.3%x12-0.3x32-0.8 x1=4.8 T —npuxoauTcsi Ha KUCIOPOJ.
n(0) =4.8/ 16 = 0.3 momnp
HaiineM cooTHOILIEHNE 2JIEMEHTOB B COCIMHEHHUH Y :
x:y:z=03:08:03=3:8:3.

Takum oOpazom, mpocreitmas Gopmyna Y — C3HgS;0;.

3. CtpykTypHBIE POPMYIIBI OPTaHUYECKHUX BEIIECTB:

B- CH,—CH—CH_Br M- CH,—CH—CH,SH
N CH,—CH—CH,—SO,H CH,—CH—CH,—S0,Cl
- E_
OH OH Cl Cl
CH,—CH—CH,—S0,H CH,—CH—CH,~S03H
*- 7 Y- |
cl  d SH SH
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4. YpaBHEHHUE PEaKIUH, OTPAKAIOIIEE CBI3bIBAHNE HOHOB PTYTH B IPOYHOE COCTUHEHUE:!

(|3H2—(|3H—CH2—SQ3H (|3H2—(|3H—CH2—SO3H
+ Hg(NO —
. g(NO3), s s + 2 HNO,
N/
Hg
PaszbanoBka

®opmyinsl BemecTB X, A, b 3x16.=306.
VYpaBHeHue peakuuu X ¢ a30THOW KUCIOTOM 0,56
Ycranosnenue opyrTo-popmynsl Y 2 0.
Peaxmuu ¢ 6aputoBoit Boaoi 2x0,50.=160.
CrpykrypHble popmyisl BemecTB B — K, Y 6x0,5 6. =3 0.
VYpaBueHnue peakuuu Y u A 0,56

UTOTI'O 10 6.

3agaua Nel(-3
1. Hcxons u3z pucynka — P»S7. 0,56.

pm 10O M2 - ona M = 286.5, X — docdhop.

Ompenenenue X ¢ pacyeToM 2 0.
(Onpenenenune X 6e3 pacuyera — 0,5 6.)

Kaxnas popmyna no 1 6amty, uroro 5 6.

P4S]0 + 16H20 = 4H3PO4+ IOHZS
P4Sio+ 80HNO; = 4H3PO4+ 8O0NO, + 24H,0
P4S1o+ 24NaOH = 4Naz;PO;S + 6Na,S + 12H,0
P4S]0+ 6PC15 = 10PSC13
P4Si0+ NH3 = P3N;s
Kaxnoe ypaBuenwne mno 0,5 6, utoro — 2,5 6anna
HUTOI'O 10 6.
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3agaua Nel0-4
1. Ucxons W3 ONMCAHHBIX MPEBPALICHHI, MOKHO CIEIaTh BBIBOJ, YTO BEUIECTBO X SBIISETCA
okcusioM. IIpeanonoxum, uro B BemectBe X (9x0y) 9.343% npuxoanuTcs Ha KUCIOPOJ, TOT1a:
0.09343 = 16y / (xM(D) + 16y)
M(3) =155.25y/ x
[lepeGopoM 3HaYeHMI X U Y MOXKHO YCTaHOBUTh, uTO IpH x=3 u y=4 M(D) = 207 r/momasb, yTO
COOTBETCTBYET CBUHILY.
Torna HaiineHHOe BemecTBO X — cMemaHHbI okcup cBuUHIA Pb3;O4 (2PbO-PbO,min Pb,PbOy),
coJiepKalluil CBUHEI B cTeneHsx okucinenus +2 u +4. 3a cuer Pb (IV) sT0 coenunenue spisercs
OKHUCJIUTEJIEM, MTO3TOMY B PEaKIMH C COJIIHOM KHCIOTOW OH OyAeT OKUCIATh €€ J0 CBOOOJHOIO
xyopa (ra3 A), a B pacTtBope Oymer oOpa3oBbIBaThbCs MayiopacTBopumblid xymopup cBunia (I1),
KOTOpBIM TpU HarpeBaHUU pPacTBOPSETCS B U30OBITKE COJSHOM KHUCIOTHI € OOpa3oBaHHEM
XJIOPUJTHOTO KOMILIEKCa, M03ToMy Bacs He oOHapyX w1 ocajika B 3T0i IpoOHpKe 1MOCiIe OKOHYaHUS
peakuuu. B cpene ceproii kucnotsl Pb3;O4 dakTuueckn OKUCIAET BOMY, BBIJCISISA U3 HEE KUCIOPO/T
(ra3 b; M(CL) / M(Oy) = 71 / 32 = 2.22, 94TO COOTBETCTBYET YCIIOBUIO); IPU 3TOM B PacTBOpE
obpasyercss HepactBopuMmblid cynbdar cBuHna (II) (Gensiii ocamox B). Ilpu ero mmurensHOM
KUIISTYEHUU B KOHLIEHTPUPOBAHHOM PAacTBOPE ILEIOYU IPOUCXOAUT PACTBOPEHHE C 0Opa3oBaHUEM
TUIPOKCOKOMILIEKCA, KOTOPBIA pa3pyllaeTrcs HpHU MPOIYCKAHUHU YIJIEKUCIOIO Tra3a, BBINAIaeT
ocanok ruapokcuaa csuHia (II) (6enwni ocagok [l), KoTopblil mpu HpoKaIMBaHUM B MHEPTHOU
atMocdepe npespaiaercs B okcug E-PbO.
[Ipu pacTBopeHHHM B a30THOM KHCIOTE B pacTBOp nepexoauT Tosibko cBuHeln (I1) ¢ obpazoBannem
pactBopumoro Hutparta csuHna (II), a gepuerii ocanok I' Ha gHE POOUPKU — ITO OKCHJ CBHHIIA
(IV), npu npokainrBaHUK OH TEPSIET YaCTh KUCIOPO/Ia U CHOBA MIPEBPALIACTCS] B CMELIaHHBINA OKCHUJ
X. IIpokanuBanue okcunaa I' mpuBoauT 00pa3oBaHuIo cMeNIaHHOTO okcuaa X ¢ morepeit macceol 32 /
717 = 4,46%.
IIpu pactBopenun B ykcycHoil kuciore u Pb (II), u Pb (IV) mepexonar B pacTtBop B BuUJE
pPacTBOPUMBIX alleTaTOB, HO3TOMY Bacs He Ha0Ir0/1a1 0CaIKOB U ra30B B ATOU peaKIUu.
Takum oOpazom,
X-Pb;04 A-Cl, B-0O;
B-PbSO4 I'-PbO, HO-Pb(OH), E-PbO

2. YpaBHEHUS peaKLUi:

(1) PbsO4 + 14HCI = 3H,[PbCL] + ClL, + 4H,0

(2) 2Pb;04 + 6H,SO4 = 6PbSO4l + 0O, + 6H,O

(3) Pb3O4 + 4HNO; = PbO,| + 2Pb(NO3), + 2H,0
(4) PbsO4 + 8CH3COOH = Pb(CH3COQO)4 + 2Pb(CH;COO0O), + 4H,0
(5) 3PbO; = Pb304 + O, (HarpeBanue)
(6) PbSO4 + 4NaOH = Nay[Pb(OH)4] + Na,SO4
(7) Nay[Pb(OH)4] + 2CO; = Pb(OH),| + 2NaHCO;
(8) Pb(OH), = PbO + H,O (mpokanuBaHue B HHEPTHOU aTMocdepe)
(9) 6PbO + O, = 2Pb304 (mpokaniBaHue Ha BO3TyXE)
3. Cwmewannbii okcua Pb3;Os—CBHHLOBBIN CypMK, OH IpPHUMEHSETCS B KauyecTBE KPACHOIO
MUTMEHTA, a TAK)KE KaK OKUCIUTENb.
4. Ilpu nobaBieHUHU BOBI K XJI0opuaHoMy komiuiekcy cuHia (II) mpousonuio ero paspyiieHue, 94To
MPUBEJIO K BBIMAJEHUIO O€oro ocajka - MajlopacTBOPUMOIO TP KOMHATHOW TeMIieparype
xnopuaa ceunna (I1):
Hz[PbCh] + H,O = PbClzl + 2HCI
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Ho npu HarpeBanum pacTBOPUMOCTH XJIOpHJA CBUHIA CWIIBHO YBEIIMYMBAETCS, MOATOMY Bacs u
HaOJII0/1a1 ITOJIHOE PACTBOPEHHE OCAIKA.

Pa3banioBka
®opmyinsl BemectBa X, A— E 7x0,5 6.=3,50.
VYpaBHenus peakuuit 1-9 9x0,5 6. =4,5 0.
Ha3Banue u o6mactu npumMeHeHus 0,5+0,5 = 10.
Peakuust pazpymienust KoMmIuiekca 0,56
OO0BbscHEHnE PO PACTBOPUMOCTh 0,5 ©.
UTOTI'O 10 ©.

3agaua Nel0-5
1. Omnpenenum OpyrTo-popmyny BemectBa b, kpuctamnusyromyrocs u3 pactBopa. Cymma
MIPUBEACHHBIX B YCIOBHM MaccoBbIX fojieil He paBHa 100%, TO €CTh BELECTBO COJEPKHUT €Ille Kak
MUHUMYM OJMH 35ieMeHT. CKopee BCero, 3T0 KUCIOPOI, M TOT1a
®(0)=100-16,91 — 17,65 — 6,62 = 58,82%
Has dopmyinsl Na,CyH,Ox
x:y:zzk=16,91/23 : 17,65/12 : 6,62/1 : 58,88/16 =
=0,7352:1,4708:6,62:3,68=1:2:9:5
[Monyunm dhopmyny: NaC,HoOs
Vcxonst n3 JaHHBIX (KPUCTAIUIM3ALNS U3 PACTBOPA, MTOTEPS] MACCHI IIPH HEOOIBIIOM MPOKATMBAHIH )
MO>KHO TIPEIIOI0KHTh, 9TO B — 3TO KpHcTamorumpar.
Torpga ero Bo3moxHas popmyina CH;COONa-3H,O — tpuruapar anerara HaTpHsl.
Maccosas nomns Boasl B HeM paBHa w(H,0) =82 / 136 = 60,29%, 4T0 COOTBETCTBYET MOTEPE MACCHI
npu npokanuanuu: 410 / 680 = 0,6029 (60,29%).
Torma WCXOMHOE BEIMIECTBO A — O3TO YKCYCHas KHCIIOTa, BCE OCTAJIbHBIC BEHIECTBA JIETKO
YCTaHABJIMBAIOTCS TI0 HETIOYKE MPEBPAIICHUH.
®opmyinel TazoB B (CoHg) u I' (CH4) MOXXHO MOATBEPAUTH PacdueTOM COOTHOIICHUS MOJISIPHBIX
Macc:
M(C;Hg) / M(CH4) =30/ 16 = 1,875
I/ITaK, A— CH3COOH, b - CH3COON3'3H20, B- C2H6
I' — CHa, 1 — CH;Cl, E — CH;0H

2. YpaBHEHUS pEAKIUN:

1) CH;COOH + NaHCOs; = CH;COONa + CO,T + H,0

2) CH3COONa-3H,0 = CH3COONa + 3H,0 (mipu HarpeBaHum)
3) 2CH3COONa + 2H,0 = H; + C,Hg + 2CO, + 2NaOH (anektponu3 pacTBopa)
4) CH3COONa + NaOH = CH4 + Na,COs; (crutaBiienue)
5) CH4+ Cl, = CH3Cl1 + HCI (ripu 00y4eHUH Uiy HarpeBaHUH)
6) 2CH;Cl1 + 2Na = C,Hg + 2NaCl (peakuus Bropiia)
7) CH3Cl + NaOH = CH30OH + NaCl (BoaubIit pacTBOp)

8) CH3;0H + CO s CH3COOH (t°, p, kaTanuzarop)

3. [lo ypaBHEHHUIO peakuuu
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CH;COOH + NaHCOs; = CH;COONa + CO,T + H,0
n (CH3;COOH) = n (CO,) = 0,336 / 22,4 = 0,015 Mo1b
m (CH;COOH) = 0,015%x60 = 0,9
o(CH3;COOH) = 0,9 / 10 = 0,09 (9%)
4. Tlpoananu3upyeM paBHOBECHYIO CHCTEMY JO M IMOCJIE€ MPOTEKaHUs PEAKIUH, IPEAMOI0KHUB, YTO
NCXOJHBIC KOJINYCCTBA BCIIICCTB paBHLI 1 MOJIb, a B peaKU;mo BCTyl'II/IJ'IO X MOJIb

CH3;0H + CO s CH3COOH

HcxomHbie KOTHYSCTBA, MOJIb 1 1 -
[Ipopearuposaino, MoJib X X
PaBHOBeCHEIN cOCTaB, MOJIb 1-x 1-x X

[logcraBuM MOTyYE€HHbIE PABHOBECHBIE KOJIMYECTBA B BBIPAKEHHE KOHCTAHThl PaBHOBECUS U
HaWJIeM X:

K = n(CH;COOH) / (n(CH;0H)*n(CO)) = x / (1 - x)* = 10, otkyma x = 0,73 (BTOpOii KOpPEHb X =
1,37 He nMeeT cMBICIIa).

Torna B paBHoBecHOU cmecu n(CH3;OH) = n(CO) = 0,27 mounb, n(CH3;COOH) = 0,73 mouib, o0riee
KOJIMYECTBO BEILIECTB paBHO 1,27 MOJIb

¥(CH3COOH) = 0,73 / 1,27 = 0,5748 (57,48%)

¥(CH30H) = x(C0O) =0,27/1,27= 10,2126 (21,26%)

KonBepcusi MmeranoJsia cocraBuia 73%

5. [ns pacuera M3MEHEHHs SHTANBIIMU PEaKIUH MOKHO BOCIOJIb30BAaThCSl YpPaBHEHHEM
n3o00apel Bant-I'odda, koTopoe MokHO BhIBecTH, NpupaBHsB BbipaxkeHuss AG°® = — RTInK u AG°
= AH — TAS, o ectb AH — TAS = - RTInK

3anuceiBas JaHHOe BbIpakeHue s AByx temmnepatyp (T, = 473K u T, = 703K) u pemas
MOJIyYEHHYIO CUCTEMY YpaBHEHUI, IOITy4uM

K, In(10 / 318840) x 8,31 x 473 x 703
N /K, *RNiTz _ = — 124580 Jlxc/momm
- 703-473
Taxum o6pazom, A H = — 124,58 k/I:x/Moab

PaszbannoBka

®opmyinsl BemectBa A — E 6x0,5 6. =3 0.
VYpaBHeHus peakuuii 1-8 8x0,50.=46.
MaccoBas 10515 1Sl BEIIECTBA B paCTBOPE 0,5 6.
PaBHOBecHBII cocTaB 10.
CreneHp KOHBEpPCUU 0,5 ©.
Pacuer snTansnumn 10.

NTOI'O 10 6.

3aoanusa 11 knacca
Ilpeocmasnen 00uH U3 803MONCHLIX BAPUAHMOE PEULCHUS 3A0AHULL

3agaua Nell-1
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Pacuer MomsipHOI MacChl M OTIpEICICHUE DJIEMEHTA:
M) =Vmp =28,854-12,02 = 106,425r/m0:115;(0,5 0.)
MognsipHas Macca o 3HAYEHUIO paBHA aTOMHOM Macce, ClaeqoBaTelibHO, MeTaul — najuiaaui. (0,5
0.)
VYpaBHEHHUsI peaKIuil:
Pd + 2HQSO4(K) — PdSO4 + 2H,0 + SOQT; (10.)
Pd + 4HNO;3; — Pd(NO3), + 2H,0 + 2NO,1; (1 6.)
Pd + 4HNOs+ 14HCl— H;[PdCls] + 8H,O + 4NOCL1; (1 6.)
Pd + Cl, — PdCl; (0,5 6.)
Pd(NOs3), — Pd + 2NO, 1+ O27; (1 6.)
H,[PdCl¢] + 2Zn — Pd + 2ZnCl, + 2HCI; (1 6.)
PdCl,+ 2NH3; — [Pd(NH3),ClL]; (1 6.)
[Pd(NH3),CL] + H, — Pd + 2NH31 + 2HCI1; (1 6.)
PdCl, — Pd + Cl1. (0,5 6.)
DJieMeHT Ha3BaH B yecTh acrepousa [lamtana (1 6aswr)
Hroro: 10 6an10B.

3agaua Nell-2

1. Ilpu pacTBOpeHMH MeTajula B a30THOW KHCIIOTE NOJDKEH oOpas3oBaThcst HUTpaT. s
NIBYXBaJeHTHOro Hutpara noiayuuMm (opmyny X(NOs),, MonsipHas macca JaHHOTO BELIECTBA C
y4eTOM MaccOBOH 1011 HUTpaTHbIX Ipymni (38,15%)

M(X(NOs3),) =2 x 62 /0,3815 = 325 r/mons, otkyaa M(X) = 201 r/moas — 310 pryTh Hg

Mousipnas macca b pasna M(b) = 201n / 0,8701 = 231n (r/moib), rae n — KOJHUYECTBO
aTOMOB PTYTH B BEIIIECTBE.

ITpu n = 1 nonyuum M = 231 r/moub, uto coorBercTByeT Hg(CHj3)2

Hraxk,

X -Hg

A - Hg(NOz3),

b — Hg(CHa),

Hg + 4HNO; = Hg(NO3), + 2NO, + 2H,0

2. Haunbonee BeposTHO, 4TO Y COJIEPKHT YETHIPE DJIEMEHTA — YIIIEpOd, KUCIOPOI, BOJOPOT
u cepy, Torzaa o6o3Haunm ero popmyny kak CH,O,Si
C«H,0.Sx — xCO; + xS0, + y/2H,0
CO, + Ba(OH)2 = BaCO; + H,O
SO, + Ba(OH)z = BaS0O; + H,O
Tak Kak 1Mo ycJIOBHIO cMeCh ra3oB 3kBuMoJisipHasi, To n(CO;) = n(SO,) = x Mok, Toraa n(BaCOs) =
n(BaSO3) = x mob.
M(BaCOs3) = 197 r/moib, m(BaCOs) = 197x (1)
M(BaS0O3) =217 r/mons, m(BaSO3) = 217x (1)
CocraBum ypaBuenue: 197x + 217x = 124.2
Pemras ypaBHenue, nosyaum x = 0.3 Momb, cienoBatensHo, B BemecTBe Y n(C) = n(S) = 0.3 Mob.
n(H,O) =7.2/ 18 = 0.4 mons, cnenoBarenbHo, B BemectBe Y n(H) = 2n(H,0) = 0.8 mob
CraenaeM MpoBepKy Ha HAIMYUE KHCIOPO/a B COSTUHEHNHN Y :
18.8-0.3%x12-0.3%x32-0.8 x1=4.8 T —npuxoauTcsi Ha KAUCIOPOJ.
n(0) =4.8/16 = 0.3 monb
Haiinem cooTHOIIEHNE 3JIEMEHTOB B COETUHECHNH Y !
x:y:z=03:08:03=3:8:3.

Takum oOpazom, mpocreitmas Gopmyna Y — C3HgS;0;.
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3. CtpykTypHBIE POPMYIIBI OPTaHUYECKHUX BEIIECTB:

B- CH,=CH—CHBr M- CH,=CH—CH,SH
1. ?Hz—?H—CHZ—S%H .. C|:H2—C|:H—CH2—SOZCI
OH OH cl ¢l
H,—CH—CH,—S0O4H H,—CH—CH,—
)K_?zf 2 3 Y_Tz? ,—SO3H
a «a SH SH
4. YpaBHEHHUE peakIliy, OTPAKAOIIEe CBA3BIBAHUE HOHOB PTYTH B IMPOYHOE COCTUHEHUE:
(|3H2—(|3H—CH2—SO3H HO(NOY) <|3H2—C|3H—CH2—SO3H
+ Hg 32 — + 2 HNO
SH SH S S 3
N/
Hg
PaszbannoBka
®opmyinsl BemecTB X, A, b 3x16.=306.
VYpaBHeHue peakuuu X ¢ a30THOW KUCIOTOM 0,56
Ycranosnenue opyrTo-popmynsl Y 2 0.
Peakmuu ¢ 6aputoBoit Boaoi 2x0,50.=160.
CrpykrypHbie hopmysl BemectB B — XK, Y 6x0,5 6. =3 0.
VYpaBuenue peakuuu Y u A 0,56
NTOI'O 10 6.

3agaua Nell-3

CH,—COOH

y O

N

COOCH

[IpaBunbHBIM  3acuMThIBaeTCs JII00OM BapuaHT HamucaHus GOpMyabl ¢  H300pakeHHe
[IIOKOTIMPAaHO3HOTO 3BEHa, HampuMmep, B BHlE (GopMyibl Xeyopca, ¢ BEpHOW CTepeOXUMHUEH U
3aMeIIeHUEM OJIHOTO JII000TO U3 TPeX CBOOOIHBIX THIPOKCHUIIOB.

Cxema nonyyenust KMLI:

y OH

_CICH,COOH
—NaCl

Bo03MOHBI BApHAHTHI C UHBIM PACIIOJIOKEHUEM 3aMECTUTEIICH.
2. YpaBHEHUs peakLni, JeKallie B OCHOBE B OCHOBE ONMCAHHOIO B YCIIOBUM METO/1a aHAIN3A!
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CU0,5

CH-COOH

NHOH  [Cu(NH3)4](OH)y, ———> (CH3;C00),Cu
2CU(CH3COO)2 + 4K| = 2CU| + 4CH3COOK + |2
2N828203 + |2 = N828406 + 2Nal

[Ipu Hanuuue ogHoM kapOokcuMeTiIbHOM Tpynibl popmyna KMILL — (CgH207),, a
cootBeTcTBeHHO (hopmyna meanon comn — (CsHi;07Cug 5),. Paccuntaem maccoByro 107110 MeIu:

0,5 X M(Cuw) « 100%
W = ¢
M(CeHy307Cuy5)
= 3L75 x 100% = 12,6%
“ =51 0= 4bA

To ectb, ecu 661 B KM Ha 0/1HO TUIONKMpaHO3HOE 3B€HO IMPUXOIUIAch OJHA KapOOKCUMETHIIbHAS
rpymmna, To MaccoBas JoJisi Meau coctaBuna 12,6%. Tak kak, 10 yCIOBHIO 3ala4d MaccoBas J0JIs
Meau paBHa 6,3%, TO MOXHO cJelaTh BBIBOJA O TOM, YTO OJIHA KapOOKCHUMETHWJIbHAs IpyIa

IMPUXOAUTCA Ha JABA INIFIOKOIMUPAHO3HLBIX 3BCHA.

0,5M(CH,COOHY} 0,5x%51

MaccoBoe cojiep:KaHKe PAaBHO X 100% =——xX100%=10%
M(CgH;,0-) 251
Pa3banioBka
Hanucanue crpykrypaoro gpparmenta KML] — 1 6amn.
30
VYpasuenue peaknuu noiayuenuss KML] — 2 Gamnna.
Ompenenenrue BECOBOTO COAEpKaHMs KapOOKCHMETHIIBHBIX TPYIIT — 2 Oaiiia,
HaIlMCaHWE YPABHEHUS PEAKIMil UK CXeM peakiuil — o 1 6amty (cymmMapHO 70
5 6amioB).
HUTOIO: 100
3apaua Nell-4
0= 1.66-M -2 , oTcroga M = 74.9 — MbIIIIbIK

4As + 30, =2As,03 (1)
As;03 + 6Zn + 12HCl = 2AsH; + 6ZnCl, + 3H,0 (2)
2AsH; =2As + 3H; (3)
2As + 5NaOCl + 6NaOH = 2Na3AsO4 + 5NaCl + 3H,0 (4)
As,S; + 28HNO; = 2H3As04 + 3H,SO4 + 28NO; + 8H,0O (5)
As,S3 + 3(NHy),S = 2(NH4)3AsS; (6)
AsS3 + 3(NHy),S, =S + 2(NH4)3AsS4 (7)
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As(II) As(111), As(1T) nAs(I)
Q. o
o ? Teo?

&5,6 208

As(IIT) u As(I) As(IIT) nAs(Il)

PaszbannoBka
Omnpenenenue nemMeHTa X 1,50.
Hanucanue ypaBHenuii peakuutii (2), (4) 2x16.=26.
Hammcanne ypaBuennii peakmuii (1), (3), (5) —(7) 5x0,56.=2,56.
Harmmcanne ¢popmyn cynbhuaon 4x1 6.=406.
NTOI'O 10 6.

3apaua Nell-5
BaCO; —» BaO + CO; (1) — 1,5 6aana
BaO + SiO, — BaSiO; (2) — 1,5 6aana
CornacHo xumu4eckomy ypaBHeHuto (1) Beiaensercs yriaekucibiii ra3. [lo ycmoBuio 3amaum,
CKa3aHo, 4TO Macca obOpasia usmensercs Ha 19 mac.%.
3uaunt, w(CO,)=19%.
Torma m(CO,)=5-0,19=0,95 r

2 0a1a
DHepruo akTHBAIMU MIPOLIEcca pacCYUThIBaeM o ypaBHeHUI0 Bant-I'odda:
—4
RLTtn2  8314-11431073n 1331211ﬂ”_5
E, = 1= = 211,215 x/[:/MOb,
T5-T; 1143—1073
2 0a1a
E 1 1 _g 211215 1 1
ky =k, -exp ﬂ(———)] —31-10 :’-exp[ ”-( - )]:3,’?9-
Ty T 2,314 1073 1200
107* MuH"",
2 0a1a

6) Duepruss aktuBammu (1.4) cocraBmser 211,215 x/[x/monb, uro Oonemie 40 J[K/Momb,
CIIEIOBATENIbHO, MpOIIECC JIMMUTUPYETCd XUMUYECKOM peakuued (KuHeTHYecKass o0sacThb
pearupoBaHus).

1 6ana
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3apanus sxcnepumentaiabHoro typa Il (3akmountenbnoro) 3tana 2018/19 yu. r
3aoanue 9 knacca

Jlabopant Bacunmii xoTen ycmerb Ha MPOCMOTP Marda CBOEH J0O0MMON (yTOOJIBHOM
KOMaH/bl, IMO3TOMY IIOIIPOCHUII CBOCTO [Apyra HBana IIPUTOTOBUTHL PACTBOPLI XJIOpUIAA, UOJUIA,
HUTpata, cynbhuaa, cyiabdara, cyiabduTa 1 KapOoHaTa HaTpus A J1ab0paTopHbIX padoT. OgHAKO,
MpUIS Ha CIeAyIolee yTpo B Jlaboparoputo, Bacumuit oOHApYXUI JUITE CEMb MPOHYMEPOBAHHBIX
koj0 u 3anucky VBana ¢ mokenanuem xopouiero padodero jHs. CloKMBIIAsACA CUTyallUsl HE
HcCIyrajia Bacnmm, IIposABUB CMCKAJIKy H C006paSI/IT€J'IBHOCTB U B34B C IIOJIKM PacCTBOPLL
IepMaHraHaTa Kaliusd, cepH0171 KHCJIOTBI M HUTpaTa CBUHIA, OH 6I)ICTpO YCTaHOBUJI Kakoil wu3
pPacTBOPOB HAXOIUTCS B KaXI0H U3 KOJIO.

1. 3anonHauTe TaONHIYy, OTMETUB BHU3YyaJbHbIC M3MEHEHUS MPU CMEIICHUH PAacTBOPOB COJICH
HaTpus ¢ IEPMAHIaHATOM KaJIHsl, CEpHOM KHUCIOTOM M HUTPATOM CBUHIIA:

NaCl Nal NaZS NaNO3 N32$O4 Nast3 N32CO3

KMI’IO4

H,S0O4

Pb(NO;),

2. Hanuimure Bce BO3MOKHbBIE YPaBHEHUSI XUMUUECKUX PEaKLUi, OTBEYAIOIINX BbISBICHHBIM
B Tabyuie BusyalibHbIM 3Qdextam (10 peakunii)

3. TloBropure ombiT Bacunuss u, ucnonb3ys umeromieecs oOOpYyIOBaHUE U PEaKTUBHI,
ONpEJeNIUTE COOTBETCTBHE HOMEPOB NPOOMPOK B BBIJIAHHOM BaM Habope pacTBOopam
IIPUTOTOBJIEHHBIX MIBaHOM coJiel HaTpusl.

PeaxTuBbl: pactBopsl KMnO4, H>SO4, PH(NO3),

OO0opyaoBanme: ITATUB C MPOOUpPKaMu, BOJsiHas OaHs

3aoanue 10 knacca

Onpenenenue aneToHa B BOJHOM pacTBope

W3 mponaxku OblUla M3bATAa MAPTUS JEKAPCTBEHHOM CyOCTaHLIMM, COJEpIKalledl aleToH B
KOJIMYECTBE, IMPEBBILIAIONIEM HOPMY. AIETOH SBIISIETCS TOKCUYHBIM COEJAMHEHUEM, €ro IpHUEM
BHYTPb MOKET IPHUBECTH K TSKEJIBIM OTPABJICHUSM, MOITOMY ObUIO Ba)KHO YCTaHOBUTH TOYHYIO
KOHIICHTPAIIMIO alleTOHA B pacTBOpE. ITO 3aJlaHre ObUIO MOpy4YeHo JabopaHTy Bacunuio, KOTOphIi
XOPOLIO 3HAJI, YTO OIpE/IeTICHUE alleTOHA B JaHHOM CJIy4yae MOKHO IIPOBECTH METOJIOM OOpaTHOTO
MOJOMETPUUYECKOTO TUTpoBaHUsA. OH OBICTPO NPUTOTOBUJ CTAaHIAPTHBIE PACTBOPHI HOJA H
THOCY/b(aTa HaTpUs, a TaKXKe APYrue BCIIOMOTraTeIbHbIE PEAKTUBBI, U ONPEICIIUI KOHIIEHTPAIUIO
aleToHa.

PeakTussl: Na;S,0s3 (0.05M), I (0.05M), NaOH (4M), HC1 (5M), kpaxmain (1%).

IMocyna: kon6a mepnas (100 mu), Oroperka (25 wmu), nunerka Ha 10 u 20 mu, komnba

KoHm4ueckas (250 mur).

MeToauka BbINOJHEHUSI padOThI.

[TonyuuTe pacTBOp aleToHa HEW3BECTHOW KOHLEHTpalUuW B MepHOW kosube Ha 100 wmui,
paz0aBbTE €ro J0 METKU TUCTUUTMPOBAHHOW BOJIOW M THIATEIHHO MEpEeMeIaiTe. Y KaKHUTE B JIUCTE
OTBETOB HOMEP BapHaHTAa BBIJIAHHOTO pacTBOpa. 3amoiHuTe Oroperky craHgapTtasiM 0.05M
pacTBOpoM THOCY/Ib(aTa HATPUSI.

B konuyeckyro koi0y [uUisi TUTpOBaHUA oOTOepuTe MNMMETKOW anukBoty 10 wmu
aHAJIM3UPYEMOTr0 pPAcTBOpPA, MpUOaBbTE MEPHBIM HWIMHApPOM 5 mi 4M pacTBOopa T'HMAPOKCHAA
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HaTpus ¥ 20 MJI CTaHZApTHOTO PAaCcTBOpA MOJA C MOMOIIBIO MUTETKH, MEePEeMEIIaiTe COACPKUMOe
kos0b1. KonOy 3akpoiite nmpobkoit u ocraBbTe Ha 10 MuH B TemMHOM MecTe. OKpacka HoJa €O
BPEMEHEM HCYE3aeT, U MOCTEIICHHO BBIIENSACTCS OCaloK Oeloro mim cBeTNo-KenTtoro msera. Ilo
UCTEUYEHUU BpEeMEHU J00aBbTe€ B KOJOYy MEpPHBIM IIWIIMHIAPOM 5 M SM COJSHOH KHCIIOTBHI,
nepememaiTe. IlpucTtymaiiTe K THTPOBAaHHWIO BBIICIUBIICTOCS HOJA THOCYIH()ATOM HATPHSL.
TutpoBaHue BeAWTE IO CBETJIO-KEITOW OKPACKH pacTBOpa, 3areM mpubaBbTe 1 M1 pacTBOpa
Kpaxmalla M TpOJOJDKalTe THUTPOBAHUE IO TOJHOTO HMCYE3HOBEHUS! CHHEH OKPAaCKH. 3amuInuTe
o0beM pacTBOpa THOCYIb(aTa HATpHs, NMOMEAmHA Ha THUTpoBaHue. [Ipomemypy moBTOpUTE 10
TIOJTyYCHHUS TPEX CXOJSIINXCS PE3YIIbTATOB.
1. Hanuwume ypasHeHus: 08yX XUMUYECKUX DeaKyull, JedCauux 8 OCHO8e NpPeOdlo#CeHHOU
memoouxu. [louemy ona onpedeneHusi ayemona Henb3si UCNONL308AMb MEMOOUKY NPAMO20
mumpoeanus?
2. Tumposanue muocyrvpamom Hampusi 00bIYHO NPOBOOAM 8 HEUMpPAlIbHOU UIU
cnabokucnou cpede. ObvsicHume, nouemy HelceramenrbHo npo8ooums 0AHHOe MUMPOBAHUE 8
CUTIbHOKUCIOU U 8 WeNIOUHOLL cpede, npugeoume UOHHbIE YPAGHEHUS PEaKyull.
3. U3 npusedennozo cnucka seujecma gblbepume me, Komopwvie 6y0ym meuwams onpeoeieHuro
KOHYeHmpayuu  ayemona Nno OAHHOU Memoouxke. Omanol, 0OeH301, OYMAaHoH-2,
YUKTIO2EKCAHOH, 2eKCaH, ¢hopmanvoeeud, ykcycuas xucioma. QObvsicHume e6aui 6blOOp,
npugeoume ypagHeHus peaxyul.
4. Ilposedume konuuecmeenHoe onpeoenenue ayemona, UCHONb3Ys NPUBEOEHHYIO MEMOOUK) .
Ha ocnoeanuu nonyuenmvix OanHulX paccuumatime Maccy ayemoHa (Me) 6 6blOAHHOM 8aM
pacmeope. llpusedume 6 nucme omeemos OaHHble MUMPOBAHUS, pACUEm MACCbl Ayemona u
KOHeuHble Omeembi.

3aoanue 11 knacca

Onpenenenne acKOpOMHOBOI M IMMOHHOW KHCJIOT B HAITUTKAX

B coctaB 60ibIIMHCTBA COBPEMEHHBIX HAIUTKOB BXOJAT OPraHUYECKUE KHUCIOThI, KOTOpbIE
MOJIOKUTENIFHO BIMSIIOT HA OPraHU3M YellOBeKa, OKa3biBas OOILIEYKpEIUISIOolee U TOHU3UPYIOIlEee
NecTBHE, U, B TOM 4ucIie, 00ycIaBiIMBalOT UX BKYCOBbIE KauecTBa. B HanbobllieM KOJIUYECTBE B
COKax M COKOCOJepXkallux MNpoaykrax npucyrctByoT jauMmoHHas (Ce¢HgO7) m ackopObunHoBas
(C6HgOp) xumcnotel. OmHAKO HEKOTOPHIE MPOW3BOJIWTENIN 3a4acTyl0 00aBJSIOT B HAMUTKH 3TH
KHUCJIOTBl B KOJIMYECTBAX, MPEBBIIAIONIUX HOPMY, TEM CaMblM IIOCTaBIsis IMOTPEOUTENSIM
¢banbcu@UIPOBaHHBIN TOBAp.

B XUMHUYECKYIO 1ab0paTopuio MOCTyIUIa napTus IPEO0JIOKUTETHHO
danscuupoBaHHOTO HaMHUTKa, a JabopaHTy Bacwinio ObUIO MOpPYyYEeHO TPOBECTH KOHTPOJIb
KayecTBa HANUTKAa TUTPUMETPUUYECKHMMH MeTojaMH. Bacuimii BBICHWJ, YTO KOHLIEHTpaIUuu
JUMOHHOM M acCKOPOMHOBOM KHCJIOT MOYKHO OINpEAENsATh MPU COBMECTHOM HPHUCYTCTBHM 0e€3
IIpeIBAPUTENILHOTO pa3enieHus. /i onpeneneHusi CyMMbl JaHHBIX KUCJIOT OH MCIOJIb30Bal METO
KHCJIOTHO-OCHOBHOTO ~TUTPOBAaHMS, B KOTOPOM acKOpOMHOBasi KHCIOTa TUTPYETCs Kak
OJIHOOCHOBHA$, a JIUMOHHAs — Kak TpexocHoBHas. CojepxaHue ackopOWHOBOM KucnoThl Bacuiuii
ONpeNeNnuia METOJOM MPSMOIO HOJAOMETPUYECKOTO THUTPOBAaHUS, B KOTOPOM OKHCJIECHHE
ACKOPOMHOBOM KHCJIOTHI MOJOM HJIET B COOTHOIIeHWH | : 1, a 3areM Mo pa3HMIE pacCUUTAI
CoZepKaHUE TUMOHHOW KUCIIOTHI.

[ToBTOpHUTE SKCIIEpUMEHT Bacunus — onpenenute coaepkaHue acCKOPOMHOBOW M JTUMOHHOM
KHCJIOT B BbIZJaHHOM BaM Mo/1eJ1bHOM HamuTKe.

PeakTtussl: I; (0.05M), NaOH (0.1M), H,SO4 (1M), denondranenn (0.1%), kpaxmain (1%).

IMocyna: Gropetka (25 mur), munetka (10 mur), konba konnyeckas (250 mu).
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MeToauka BbINOJHEHUS padoThI

[TonyunTe MOAENBHBIM pAcTBOP HAMUTKA, COJEP)KAIIEr0o AacKOpPOMHOBYIO U JIMMOHHYIO
KHUCJIOTBI. YKa)XXMUTE B JINCTE OTBETOB HOMEP BapHaHTa BbllaHHOr0 Bam HanuTka.

Onpedenenue cymmbl acCKOPOUHOBOU U TUMOHHOU KUCIOM. 3aTIOJIHATE OIOPETKY CTaHIaPTHBIM
0.1 M pactBopoM rugpokcuaa HaTpusi. B koHnuyeckyo koi0y A TUTPOBAHUS OTOEPUTE MUIIETKOM
QIUKBOTY aHaNu3UpyeMoro HamuTka oOvemoMm 10 My, mnpubaBpTe 2-3 Kamid pacTBopa
dbenondranenna. [Iposeaure TutpoBanue pactBopom NaOH no mosiBieHUss MaJIWHOBOW OKpACKH,
He ucyesatonieit B reuenue 30 c. 3anumure 00beM pacTBOpa r’UAPOKCUAA HATPUS, 3aTPauCHHBIN Ha
tutpoBanue. [lpoueaypy noBTopure 10 MOJIy4EHUS TPEX CXOAALUIUXCS PE3YIbTATOB.

Onpeoenenue ackopounogoti kucromsl. Cneiite U3 OIOPETKH pacTBOpP T'MAPOKCUAA HATpPHS,
MPOMOMTE €€ NUCTHIUIMPOBAHHOW BOAOW M 3amojHuTe ctaHnaptHbeiM 0.05 M pactBopom moxa. B
KOHHUYECKYI0 KOJIOY Al TUTPOBaHUSA OTOEpPUTE MUIETKON aJMKBOTY aHAIM3HUPYEMOTO HalHuTKa
oovemom 10 mi, no6aBbTe MepHBIM LmMHIpoM 10 M 1M pactBopa cepHOM KHUCIOTHI U 1 M
pactBopa kpaxmana. I[lpucrynaite K TUTpOBaHWIO. THUTpPOBAHME BEAUTE 10 TMOSBICHHS CHUHEH
OKpackH, He ucuesarolled B TedeHue 1 MuH. 3anumurte oOBbEM pacTBOpa HOJa, MOLIEAIINNA Ha
tutpoBanue. [Iponeaypy NoBTOpUTE O MOJIyYEHUS TPEX CXOAAIIUXCS PE3YIbTATOB.

1. U306pazume cmpykmypHbvie opMYIbl TUMOHHOU U ACKOPOUHOBOU Kuciom. Yumume, umo

ACKOpOUHOBAs KUCIOMA ABAAEMCS  JNAKMOHOM U COOepHcUum NAmudIeHHull yuki. B

CMpPYKMypHOU — (Qopmyne  acKkopOuHogol  Kuciomsl  0003Haubme  36€300YKAMU

acummempuyecKkue amomol yeaepooa u yCmaHogume KoIu4ecmso cmepeousomepos.

2. Hanuwume ypasnenus peaxyuti, 1excawux 6 oCHoge 0aHHOU memoouxu (3 peaxyuu). Ecau

Bam ne yoanocy usobpazume cmpykmypHvle ¢hopmynsel Kuciom, mo npu 3anucu ypasHeHuul

ucnoav3yume ux 6pymmo-gopmynol.

3. Uzeéecmno, umo uo0 ouenmb NIOXO pPACMBOPUM 8 HUCMOU 800e, UYMO He NO380JsAem

npueomosums  0.05M  pacmeop. Kaxoe eewecmseo odobasiaiom 01 yeequdeHus

pacmeopumocmu  uoda? B kakoiu ¢hopme npeumywecmeeHno npucymcmeyem uoo 8

noayuenHom pacmeope (ypaeuenue peaxyuu)? I[lpuseoume ypasneHnue peaxyuu, KOmMopyro

MOJHCHO UCNOIL308aAMb Ol CMAHOAPMUZAYUY NPULOMOBTIEHHO20 PACMEOPA U00d.

4. Ilposedume KonuuecmeenHoe onpeoeieHue JIUMOHHOU U ACKOPOUHOBOU KUCIOM NO

Memoouke, 110besHo npedocmasnennol Bacunuem. Ha ocnoséanuu nonyyeHHbiX OaHHbIX

paccuumanime cooepicanue (8 2/1) acKkOpOUHOBOU U JTUMOHHOU KUCIOM 8 8blOAHHOM Bam

pacmeope. Ilpusedume 6 nucme o0meemos OaHHvle MUMPOBAHUS, pacdem COO0ePIHCAHUS

KUCIOM U KOHEUHble OMeEembl.
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Kputepuu oneHnBaHusi 3aIaHNH YIKCIIEPUMEHTAJIBLHOTO Typa
II (BakawyureabHoro) stana 2018/19 yu.r.

Pewenue 3a0auu 9 knacca

NaCl Nal NaZS NaNO3 Nast4 Nast3 N32CO3
Ml’lOzl, Izl Ml’lOzl Ml’lOzl
KMnO, i Oypblit Oypblit i i Oypblit i
H,S0O4 - - H,S1 - - SO.1 COx1
Pb(NOs) PbCly| Pbl,| PbS| PbSO,] PbSO3| PbCOs]
2 1 Genslit KENTBIN YEpHBIN i Oenblii Oenblii Oenblii

Pb(NO3), + 2NaCl = PbCl| + 2NaNO; (1)

Pb(NO3), + 2Nal = Pbl,| + 2NaNOs (2)
Pb(NO3), + Na,SO4 = PbSO4] + 2NaNO; (3)
Pb(NO3), + Na,SO; = PbSOs| + 2NaNO; (4)
Pb(NO3), + Na,CO3 = PbCO3| + 2NaNOs (5)

Pb(NOs)s + Na»S = PbS| + 2NaNO; (6)

Na,S + H,SO4 = Na,SO4 + stT (7)
Na,SO; + H,SO4 = Na,SO4 + H,O + SOQT (8)
Na,SO; + H,SO4 = Na,SO4 + H,O + SOQT (9)
2KMnOQy + 6Nal + 4H,0 = 31| + 2MnO; + 2KOH + 2NaOH (10)
2KMnOy + 3Na,S + 4H,0 =3S| + 2MnO; + 6NaOH + 2KOH (11)
2KMnOy + 3Na;SO; + H,0 = 3Na,SO4 + 2MnO, + 2KOH (12)

PaszbannoBka
3anoaHenue Tabnuibl (12 a¢dexroB peaxiuii) 12x0,25 6. =3 0.
Hanucanue ypaBHenuii peakuuii (10 peakiuit)* 10x1 6=106.
Ompenenenrue COOTBETCTBHSI MPOOUPOK U BemiecTB (7 TpoOHUPOK) 7x16.=76.
UTOTI'O 10 6.

* B UTOrOBYIO OLIEHKY BXOJUT TOJIbKO 10 mpaBUJIbHO HAIIMCAHHBIX YPaBHEHUN peakuii, HECMOTPS
Ha TO, YTO y YYaCTHHUKOB MOKET ObITh HanucaHo Oouiblie. B ciiyyae nmepmaHranara Kanus
3aCUMTHIBAETCS MO OJHON PEaKIMM C KaXKIbIM BemecTBoM. Hanpumep, eciau ydaCTHUK Hanucal
B3aMMO/ICHCTBUE TIEPMAHraHaTa KaJlvsl C HOJAUIOM HATPHS B HEUTPAIIBHOM M KUCIIOW CpPENE, TO

OIIEHUBAETCS TOJBKO OJIHA U3 IBYX PEaKIIHil.
Pewenue 3a0auu 10 knacca

1. YpaBHEeHUs peakuuii:

CH;COCH; + 31, + 4NaOH = CHI; | + CH3COONa + 3Nal + 3H,0
I, + 2Na,S,03 = 2Nal + Na,S40¢
ﬂOnyCKafomCﬂ YPA6HEHUS 6 UOHHOM Gqu, a makoice peakyuu OKUCIeHusl ayemona npO()meaMu

OUCNPONOPYUOHUPOBAHUS UOOA.!

CH;COCH; + 3NalO = CHI3| + CH;COONa + 2NaOH)
[Ipsimoe TuTpoBaHUE HE MPOBOJIAT, TAK KAK B ITOM CIIy4ae peakiys alleTOHa ¢ HOJOM IIPOTEKaeT
MEJUIEHHO U HE JI0 KOHIIA, YTO 3aTPYJHSET ONpeeeHIe TOUKH 3KBUBAJICHTHOCTH.
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2. B cusibHOKHUCIION cpefie MPOUCXOAUT Pa3iiosKeHUe THOCYIb(haTa HaTpus:
S,05"+2H =S0,1 + ST + H,0
B mienounoi cpene uo qucponopuOHUPYET:
3, + 60H = 5I' + 105” + 3H,O
wm I, +20H =1 +10"+ H,0
3. OnpeneneHuto aleToHa OyAyT MeIaTh BEIIECTBA, KOTOPBIE CIIOCOOHBI OKUCISTHCS HOA0M
WJIM JIETKO BCTYIATh B PEAKLUI0 HOJAUPOBaHUS / HOT0(OPMHYIO PEaKLIMIO: 3TaHOJI, OyTaHOH-2,
dbopmanbaeru;
C,HsOH + 41, + 6NaOH = CHI;| + HCOONa + 5Nal + 5H,0
C,HsCOCH; + 31, + 4NaOH = CHI; | + C,HsCOONa + 3Nal + 3H,0
HCOH + I; + 3NaOH = HCOONa + 2Nal + 2H,0
4. Metoiika pacdera Macchl alleTOHa:
N3HavanbHO B peakiuio ObII0 BBEAECHO KOJMuecTBO Moaa N(12)osm, €cir 0610 B3siTo 20 Mt 0,05M
pactBopa nozaa, To n(Iz)osy = C x V =0,05 x 0,02 = 0,001 moms)
ITocne peaxuuu ¢ aneroHoM (Ha Hee yiuio n(lh)np) ocrancsa nzdsITok noaa (n(12)uss), KOTOPHIA
IPOpearupoBall ¢ THOCYIb(PaTOM:
1’1(12)“36 = n(Na28203) = C(N328203) X V(N328203)
n(IZ)np = n(IZ)oﬁm_ n(IZ)mﬁ
n(CH3COCH3) = 1/3 n(ly)yp, (B anuxsore)
m(CH3COCH3)a,= n(CH3;COCH3) x M(CH3COCHj3) = 58 n(CH3COCHj3) (B alUKBOTE, TpamMM)
m(CH3COCH3)o6, = 10000 m(CH3COCH3),; (B BeIIaHHOM KOJO€, MT)
Bv1600 obwux ghopmyn ona pacuema neobsizamenen, yuacmHuKyu Mo2ym O0eaams
nocneoosamenvhble 8bluUCIeHUs no ypasHenusm peakyui. Oyenusaemcs moabKo KOHEYHbl Omeem
— macca ayemona 8 me 8 bloanHom pacmeope. OOHAKO npu NOIHOM OMCYMCMBUU PACYEmO8 U
dannwix mumposanus (V) 6ann 3a mouHocms CHUMCaemcst 8080e.
Pa30asioBka
IKCNePpUMEHTAIbHAN PadoTa yJaCTHHKA OIICHUBACTCS, UCXOS U3 OTHOCHTEIBHOU MOTPEITHOCTH
(Am/myer, %) ompeeneHrs Macchl alleToHa B MEPHOU KOJIOE, T1I€ Mycr — HCTUHHOE 3HAYCHUE MACCHI
arieToHa, Am — pa3HHIA MEXTy BEIIMYNHOM, TIOJyYCHHOW Y4aCTHUKOM, ¥ HCTUHHBIM 3HAYCHHUEM.
Pacuyer Oajuia 3a TOYHOCTE BEAETCS B COOTBETCTBHUM C TaOJIUIIEI:

Am/mye,, % Bamn

0-5% 13

6-8% 11

9-12% 9

13-15% 7

15 -30% 5

>30% 1

Pa3banioBka

1 | YpaBHeHus peakuuii 2x10.=260.
OO0bscHeHne Ipo IpsIMOE TUTPOBAHHE 0,5 ©.

2 | YpaBHeHUS peakuuii 2x16.=26.
Kpatkoe o0bsicHeHHE 0,5 ©.

3 | [IpaBunbHBIN BBIOOD BEIIECTB 0,5 ©.
VYpaBHeHUsI peakuuit 3x0,56.=1,50.

4 | ToyHOCTH OIpeAETICHUS Ot 1 o 13 6amnoB

UTOTI'O 20 0.
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Pewenue 3a0auu 11 knacca
1. CtpykrypHBIE POPMYIIBI KUCIOT (C YKa3aHHEM aCUMMETPHYECKHX IIEHTPOB B
acCKOpOMHOBOM KHUCIIOTE):

HQ
B :H o COOH
HO 0
HOOC COOH
OH
HO OH
AckopOrHOBas KUCIIOTa JInmoHHas kuciora

(y-naxToH 2,3-1eruapo-L-ryl1oH0BOM KHCIOTHI)
B Monekyne ackopOMHOBOM KUCIOTHI UMEETCS IBa ACHMMETPHUYECKHUX aTOMa yIiiepo/a,
CJIEA0BATEbHO, KOJIMYECTBO €€ CTEPEOU30MEPOB PABHO 2’=4.
2. B ocHOBe MeTO/]a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS JIEXKAT PEAKIIMHN HEUTpan3aluu
aCKOpOMHOBOM U JINMOHHOW KHUCJIOT CTaHJAaPTHBIM PACTBOPOM T'MJIPOKCH/IA HATPHUS:

OH OH
HO 0 0 HO 0 o
+ NaOH ———> + H,0
HO OH HO ONa
COOH COONa
HOOC COOH + 3NaOH — NaOOC COONa + 3H,0
OH OH

[Ipu npssiMOM MOJOMETPHUUECKOM TUTPOBAHUU MPOTEKAET PEAKIUS OKUCIECHUS aCKOPOMHOBOM
KHUCJIOTBI 10 AETUAPOACKOPOMHOBOM KHCIOTHI:

OH OH
0 0
HO 0 HO 0
+ 12 I +2 HI
HO OH 0 0

Ecnu yyacTHHK 0JIMMIIUAJbI HE CMOT HAlMCAaTh CTPYKTYPHBIE (DOPMYIIBI KUCIIOT, TO
JIOTIYCKaeTCsl HalMCaHWE YPAaBHEHUH PeaKIfil ¢ NCIO0JIb30BaAHUEM OpyTTO-POpMYI, HO B 3TOM
cllydae MpaBUJIbHO HAMCAHHbIE YPaBHEHUSI OLIEHUBAIOTCS BBOE MEHBIIIUM KOJIUYECTBOM OaJIJIOB:

CsHsOg + NaOH = C¢H;06Na + H,O (0,5 6)

CsHsO7+ 3NaOH = C¢HsO7Na; + 3H,O (0,5 6)

CeHgOg + I, = C¢HgOg + 2HI (0,5 6)

3. Jlns yBenuueHus pacTBOPUMOCTH HOJIa B BOJE B PACTBOP JOOABIISIOT MO N Kalusl, UITH
JIPYro¥ pacTBOPUMBIN MOINJ, KOTOPBIN CBA3BIBAET HOJ B paCTBOpUMBIN KoMIuieke Kls:

I, + KI =KI;

CrangapTu3aluio NPUrOTOBIEHHOTO PacTBOPA UOJa MOYKHO MTPOBOJUTH 110 TATPOBAHHOMY
pacTBopy THOCYNb(aTa HaTpHs B IPUCYTCTBUU KpaxMajia, B OCHOBE JaHHOTO METOJa JIE)KHUT
peaxusi:

I, + 2Na,S,03 = 2Nal + Na,S40¢

4. Tlpu npoBeieHUH pacueTOB CHAaYalIa ONPEEIIA0T KOHLIEHTPALUIO aCKOPOUHOBOM
KHUCJIOTHI IO JJAHHBIM MOJIOMETPUYECKOTO TUTPOBAHUS:

53



n(C6H806) = 1’1(12) = C(IZ)V(IZ)

C(CsHgOg) = 176:n(12) / 0.01 (B r/m)

3arem OIpeneNsoT COAepKaHNEe IMMOHHOM KHUCIIOTHI IO JaHHBIM KHUCJIIOTHO-OCHOBHOTO
TUTPOBAHMS:

n(NaOH) = 3n(C¢HgO7) + n(CsHsOg) = C(NaOH)-V(NaOH)

n(CsHgO7) = [n(NaOH) — n(I)] / 3

C(CsHgO7) = 192:[n(NaOH) — n(I2)] / 0.03 (B r/m)
BeiBot 00mux hopMyi uts pacyeTa HeoOs3aTelleH, YYIaCTHUKHA MOTYT JIeNaTh MOCIIeI0BATEIbHEIC
BBIUMCIICHUS 110 YpaBHEHUAM peakiuii. O1eHnBaeTCs TOJBKO KOHEYHBIA OTBET — KOHIICHTPAITUH
KHCJIOT B BBIZJAHHOM pacTBOpe B /1. OHAKO MPH IMOJHOM OTCYTCTBUU PACUETOB U JaHHBIX
tutpoBanus (V) 0a 3a TOUHOCTb CHUXKAETCS BJIBOE.

JKcrnepuMeHTaJbHAsA padoTa yyaCTHUKA OIICHUBAETCS, UCXO/IS U3 OTHOCUTEIBHON
MOTPEITHOCTH (AX/Xycr, %0) ONIPEACIICHUS COIEPKAHMS KaXKI0W U3 KUCIOT B BEIIAHHOM HANMTKeE (B
1/11), TJI€ Xyer — AICTUHHOE 3HAUCHHE KOHIICHTPALUU KUCIOTHI, AX — pa3HHUIIa MEX/y BEIIUIHHOM,
MOJIyYCHHOH YYaCTHUKOM, H HCTHHHBIM 3HAYCHHEM.

Pacder 6ana 3a TOYHOCTH BEACTCS B COOTBETCTBHUH C TAOIUIICH OTAEIBHO IS KaXI0H U3 KUCIIOT:

AX/Xyer, Yo bann

0-5% 7

6-8% 6

9-12% 5

13-15% 4

15 -30% 2

>30% 1

Pa3banioBka

1 | CrpykrypHble HOPMYIIbI 2x0,56.=10.
O603HaueHue XupajibHbIX HEHTPOB 0,5 ©.
Ompenenenre KOJIUYECTBA CTEPEON30OMEPOB 0,5 6.

2 | YpaBHEeHUS peakuuii 3x16.=306.

3 | YpaBHeHus peakuuit 2x0,56.=10.

4 | ToyHOCTH OIpeAEICHUS Ot 1 no 14 6amnoB

UTOTI'O 20 0.
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3ananust unTepHeT-Typa I (0oT00pOUHOIro) 3Tana 2018/19 yu. roga
WuTepHer-Typ npoxoauwsn B pexuMe on-line ¢ HCnonb30BaHUEM 3JIEKTPOHHON  IIJIOLIA/KH
http://ege.psu.ru  TlepMcKOTO  TOCYZAapCTBEHHOTO  HAIMOHAIBHOTO  HCCJIEA0BATEIIBCKOTO
yHHBepcHuTeTa. Bpems BBITIOTHEHUs 3aJaHnii — 3 Jaca.

3aoanua 9 knacca

1. KoBasieHTHBIE TIOJISIPHBIE CBSI3U MIPUCYTCTBYIOT B CIEAYIONIMX BEIIECTBAX:

1_ HzO 4 Nazs
2. Hy 5. OF,
3. BI‘Q 6. NaHSO4

2. K XUMUYECKHUM SIBIICHUSIM OTHOCHUTCS TTPOLIECC:

l. wm3menpueHHe caxapa 1O COCTOSHMS 3. TOsBJIEHHE Kalelb BOJbl HA KPBIIIKE
ITyApbI JaliHUKa
2. TpeBpalleHue BOJBI B JIE] 4. rOpeHUs APEeBECUHbI

3. Kakoii MeTam npucyTcTByeT B KPOBH, UMEIOLIEH KpacHBIH 1BET?

1. Fe 4. Cu
2. Ni 5. Co
3. Zn

4. Xnopun Metaia X BCTYMAeT B pEakluio ¢ CylIb(UAOM aMMOHUS, IIPU 3TOM 00pa3yeTcsl YepHBIH
0casiok, conepyxkamuii 35,16 % cepbl o mMacce.
Vkaorcume nazeanue memanna X u e2o cmenensb okucieHus 6 ocaoke (Hanpumep, Hampuii +1).

5. Ilpu cMmenieHnn KakuX W3 MPEACTABICHHBIX PACTBOPOB 00PA3YIOIIUICS 0CaZOK HE pacTBOPSIETCS
B U30BITKE peareHToB?

1. Pbm03)2 + K1 4. Zl’lC12 + 2NH3H20
2. AlICl; + (NHy),S 5. FeCl; + NaOH (p-p)
3. CrCl; + NHyH,0 6. Cu(NOs), + NaOH (ko)

6. YKaXHTe BO3MOXHBIC ITPOIYKThI PEAKIIUH
Kst3 + KMnO,4 + H,O:

1. K2M1’104 4. KOH
2. H,SOq4 5. KySO4
3. Ml’lOz 6. MI’ISO4

7. B pe3ynpTaTe Kakoil peakiuu oopa3yeTcst Y4epHbBIA 0CaI0K?
1. Cd(NOs); + (NHy)2S 3. ZnCl, + HoS
2. Cu(NOs),; + Na,S 4. FeCl; + NaOH

8. MaccoBas 10J1 KUCIOpO/ia B CHJIMKATe MarHus paBHa:
1. 16% 3. 36%
2. 24% 4. 48%
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9. AnroMoTepMHen Ha3bIBAETCS MPOLIECC:
1. ropeHus antOMUHUSA B KUCIOPOJIE
2 IMMOJIYYCHHUEC MCTAJIJIOB U3 UX OKCHUAOB ITPU BSaHMOHeﬁCTBHH C AJIKMUHHUEM
3. pasiioKeHHe IMAPOKCH/Ia ATIOMUHUS
4. momydeHue aTlOMHUHHS U3 OOKCUT

10. K 100 r 10%-n0TO pacTBOpa HUTpaTa cepedpa mpudaBmIM H3OBITOK PaCTBOPA XJIOpUIA HATPHSL.
Buviyuciume maccy obpaszosasuiecocs ocaoka. Omeem oatime 6 2pammax, OKpyeaus ux 00 COmulx
(nanpumep, 20,12).

11.1. K cmecu murunpodocdara kanus, rugpodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHOomeHue coneit 3:2:1 B mopsiake nepeuncienns) godasuwiu 200 r 2,8%-
HOTO pacTBOpa THAPOKCcHIA Kanmus. B pesymbraTe 00pa3oBajicsi BOIHBIM PacTBOP TOJNBKO JBYX
BemecTB A u B. 3BecTHO, 4TO MOIsipHas macca A GoJblie, uem B.

Hazoeume A (nanpumep, xnopuo nampus).

11.2. K cmecu murunpodocdara kanus, rugpodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHomeHue coseit 3:2:1 B mopsiake nepeuncienns) godasuwiu 200 r 2,8%-
HOTO pacTBOpa THAPOKCHIA Kanmus. B pesymbraTe 00pa3oBajyicsi BOIHBIM PacTBOP TOJBKO JABYX
BemecTB A u B. 3BecTHO, 4TO MOIsipHas macca A GoJblie, uem B.

Hazoeume B (nanpumep, xn1opuo nampusi).

11.3. K cmecu murunpodocdara kamus, ruapodocdara kanus u docdara kamus odmieir maccon
19.36 T (MossapHOE cooTHomeHue coseit 3:2:1 B mopsiake nepeuncienns) goodasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKCcHIA Kanmus. B pesymbraTe 00pa3oBajicsi BOIHBIM PacTBOP TOJNBKO JABYX
BemecTB A u B. U3BecTHO, uTo MossipHas macca A Oouiblie, yem B.

Onpedenume maccosyro oonro (6 %) A 6 pacmeope. Pezynomam okpyenume 00 Oecamvix
(nanpumep, 2,3)

11.4. K cmecu murunpodocdara kanus, rugpodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHOoIeHUe cosert 3:2:1 B mopsiake nepedncienns) nodasuin 200 r 2,8%-
HOTO pacTBOpa THAPOKCcHIA Kanmus. B pesymbraTe 00pa3oBajicsi BOIHBIM PacTBOP TOJNBKO JABYX
BemecTB A u B. U3BecTHO, uTo MossipHas macca A Oosblue, yem B.

Onpedenume maccosyro ooaro (6 %) B 6 pacmeope. Pezynomam okpyenume 00 Oecsambvix
(nanpumep, 2,3)

12.1. Tlpu obpabotke 3,15 r cmecu cepsl U ¢pochopa U3OBITKOM KOHLUEHTPUPOBAHHOW a30THOM
KHCJIOTHI TIPH HAarpeBaHUU BBIACTIIIOCH 12,32 11 (H.y.) Oyporo ra3a, KOTOpbIA OBLI MIPOITYIICH Yepe3
474,7 v 6,5% pactBopa rumpokcuga kamus. OOpa3zoBaBIIMICS PACTBOP COACPIKAT HECKOJIBKO
BEILECTB, cpeau KOTOpbIX — X U Y. M3BECTHO, YTO IPU TEPMUYECKOM PA3IOKEHUH BEHIECTBA X
obpazyercs V.

Onpeodenume maccogyio 0onio cepvl (6 %) 6 ucxoouoi cmecu. Omeem okpyaaume 00 0ecamvlx
(nanpumep, 11,0).

12.2. Tlpu obpabotke 3,15 r cmecu cepsl U ¢ochopa HU3OBITKOM KOHLUEHTPUPOBAHHOM a30THOU

KHCJIOTHI TIPH HAarpeBaHUU BBIACTIIIOCH 12,32 11 (H.y.) Oyporo ra3a, KOTOpbIA OBLI MIPOITYIICH Yepe3
474,7 v 6,5% pactBopa rumpokcuga kamus. OOpa3oBaBIIMICS PacTBOP COAECP)Kal HECKOJIBKO

56



BEILIECTB, cpeau KOTOPbIX — X U Y. M3BECTHO, YTO IPU TEPMUYECKOM PA3JI0KEHHUH BEHIECTBA X
obpazyercs V.
Hazoeume sewyecmseo X (nanpumep, xnopuo nampus).

12.3. Tlpu obpabotke 3,15 r cmecu cepsl U ¢pochopa U3OBITKOM KOHLUEHTPUPOBAHHOW a30THOM
KHCJIOTHI TIPH HAarpeBaHUU BBIACTHIIOCH 12,32 11 (H.y.) Oyporo ra3a, KOTOPBI ObLIT IPOIYIIEH Yepes
474,7 v 6,5% pactBopa rumpokcuga kamus. OOpa3oBaBIIMIICS PacTBOP COAECP)Kal HECKOJIBKO
BEILIECTB, cpeau KOTOpbIX — X U Y. M3BECTHO, YTO IPU TEPMUUYECKOM PA3JI0KEHHUH BEHIECTBA X
obpazyercs V.

Onpedenume maccosyro 0oaio (8 %) sewgecmea X 6 oopazosasuiemcsi pacmeope. Omeem oxpyeaume
00 Oecamulx (Hanpumep, 2,3).

12.4. Tlpu obpabotke 3,15 r cmecu cepsl U ¢pochopa U3OBITKOM KOHLUEHTPUPOBAHHOW a30THOM
KHCJIOTHI TIPH HAarpeBaHUU BBIAETIIIOCH 12,32 11 (H.y.) Oyporo rasza, KOTOPBIi ObLI MPOMYIIEH Yepe3
474,7 t 6,5% pactBopa rumpokcuga kamus. OOpa3oBaBIIMICS PacTBOP COAEP)Kal HECKOJIBKO
BEILIECTB, cpeau KOTOPbIX — X U Y. M3BECTHO, YTO IPH TEPMUYECKOM PA3I0KEHUH BEHIECTBA X
obpazyercs V.

Onpedenume maccy 600vl 6 o0bOpazosaguiemcss pacmeope. Omeem oOKpyeaume 00 O0eCambvlX
(nanpumep, 14,2).

13.1. 15 r ropekoit conu pactBopuwin B 100 r Boas! u no6asmin pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

CKOMbKO MONEKY 800bl COOEPHCUMCS 8 2O0PbKOU CONU, eClu OHA npedcmasisiem cooou
KpUucmaiiocuopam cyivama macuusi ¢ Maccosou 0oeil nocieonezo 48,78%?

13.2. 15 r ropekoit conu pactBopuwin B 100 r Boas! u no6asmin pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Kaxosa monapuas xonyenmpayus cynbghama mazHus 6 pacmeope, noIy4eHHOM NpU pacmeopeHuu
eopwvkotul conu? Ilnomnocms pacmeopa npumume paenou 3a 1,168 olem’, omeem oKpyenume 00
Odecamulx (Hanpumep, 6,7).

13.3. 15 r ropekoit conu pactBopwin B 100 r Boas! u no6asmin pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Paccuumaiime maccy (8 2) evinasuieco nocie oobasnenusi pacmeopa BaCl, ocaoka. Omeem
okpyaaume 00 decsimulx (Hanpumep, 1,3).

13.4. 15 r ropekoit conu pactBopwin B 100 r Boas! u no6asmin pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Kakyio maccy (6 2) cexcazudpama Xxaopuda MacHusi MOJCHO NOJIYYUMb NPU  GbINAPUSAHUU
pacmeopa, NonyueHHo20 nocie omoeneHus noayuenHo2o ocaoka. Omeem oxpyaaume 00 0eCAmvix
(nanpumep, 143,2).

14.1. FOHBII XUMMHUK OCYILECTBUJ LIETIOYKY MpeBpauieHuil. K OuHapHOMY COeAMHEHHMIO MEIU C
KHCJIOPOJIOM MOPKOBHOTO I[BeTa (BEmecTBO A) OH 100aBWI KOHIEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY, TToy4uB coib X;. K BogHOMY pactBopy X; IOHBIM XHMHK JO0aBUII PACTBOP XJIOpHUIA
Oapusi. B pesynbTare oOpa3oBaics 0caioK, a B pacTBOpe OcTanoch BeuecTBo Xo. [Ipu nobasnenun
K IOJIyYYEHHOMY pPacTBOPY KOHIIEHTPHUPOBAHHOI'O pacTBOpa THAPOKCHIA KaJIMs CHA4aja BbINAJ
0CaJIoK, KOTOpbII pacTBOpmiics ¢ 0OpazoBaHuMEM pacTBopa BemiectBa Xs. /lo0aBUB K pacTBOpY
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BelecTBa X3 pacTBOP a30TCOAEPKAIIETO OMHAPHOTO COCIMHEHHS X4 TIPH HEOOJBIIIOM HAarpeBaHUHU
IOHOMY XUMHKY yJIaJIOCh CHOBA IOJIYYUTh OCa/IOK BEIIeCTBa A.
Hazoeume sewgecmso X; (nanpumep, xnopuo bapus,).

14.2. KOHBII XMMHUK OCYILECTBUJ LIETIOYKY mpeBpauieHuil. K OuHapHOMY COeAMHEHHIO MEIu C
KHCJIOPOJIOM MOPKOBHOTO I[BeTa (BEmeEcTBO A) OH 100aBWI KOHIEHTPUPOBAHHYIO CEPHYIO
KHCIJIOTY, TToy4uB coib X;. K BogHOMY pactBopy X; IOHBIM XMMHK J00aBUII PAcTBOP XJIOpHUIA
Oapusi. B pesynbTare oOpa3oBaiics 0caZoK, a B pacTBope ocTasioch BeuiecTBo Xo. [Ipu no6asnenun
K TOJY4EeHHOMY pacTBOPY KOHIIEHTPUPOBAHHOTO pPACTBOpAa TUAPOKCHIA KalMs CHayajla BbINall
0CaJIoK, KOTOpbII pacTBOpumiicsa ¢ oOpazoBaHueM pacTBopa BemiecTBa Xs. /lo0aBuUB K pacTBOpY
BeIecTBa X3 pacTBOP a30TCOAEPKAIET0 OMHAPHOTO COCTMHEHUS X4 TIPH HEOOJBIIIOM HAarpeBaHUU
IOHOMY XMMHKY YAaJIOCh CHOBA MOJIYYUTh OCAJI0K BellecTBa A.

Hazoeume sewgecmeo X, (nanpumep, xnopuo dbapus,).

14.3. KOHBII XMMHUK OCYILECTBUJ LIETIOYKY MpeBpauieHuil. K OuHapHOMY cOoeaMHEHHIO MEIu ¢
KHCJIOPOJIOM MOPKOBHOTO ILBeTa (BewmiecTBO A) OH J00aBUI KOHLEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY, TToy4uB coib X;. K BogHOMY pactBopy X; IOHBIM XMMHK JO0aBUII PACcCTBOP XJIOpHUIA
Oapusi. B pesynbTare oOpa3oBaics 0caioK, a B pacTBOpE OcTanoch BeuecTBo Xo. [Ipu nobasnenun
K TOJY4EeHHOMY pacTBOPY KOHIIEHTPUPOBAHHOIO PACTBOPA TMAPOKCHAA Kalldsd CHayajla BbIIall
0CaJIoK, KOTOpbII pacTBOpmiicsa ¢ 0OpazoBaHueM pacTBopa BemiectBa Xs. /lo0aBUB K pacTBOpY
BeIecTBa X3 pacTBOP a30TCOAEPKAIIETO OMHAPHOTO COCIMHEHHS X4 TIPH HEOOJBIIIOM HAarpeBaHUHU
IOHOMY XMMHKY Y/1aJI0Ch CHOBA MOJYYUTh 0CaJJOK BEIIECTBA A.

Hazoeume sewgecmeo X; (nanpumep, xnopuo bapus,).

14.4. FOHBII XMMHUK OCYILECTBUJ LIETIOYKY MpeBpauieHuil. K OuHapHOMY cOoeaMHEHHIO MEIu ¢
KHCJIOPOJIOM MOPKOBHOTO I[BeTa (BEmEeCTBO A) OH 100aBWI KOHIEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY, TToy4uB coib X;. K BogHOMYy pactBopy X; IOHBIM XMMHK J00aBUII PAcTBOP XJIOpHUIA
Oapusi. B pesynbTare oOpa3oBaiics 0caioK, a B pacTBOpe OCTaoch BeuecTBo Xo. [Ipu nobasnenun
K TOJY4EeHHOMY pacTBOPY KOHIIEHTPUPOBAHHOTO DPACTBOpa TUAPOKCHIA KallMs CHayajla BbINall
0CaJIoK, KOTOpbII pacTBOpmiics ¢ 0oOpazoBaHuMEM pacTBopa BemiectBa Xs. /lo0aBUB K pacTBOpy
BeIecTBa X3 pacTBOP a30TCOAEPKAIIETO OMHAPHOTO COCIUHEHHS X4 TIPH HEOOJBIIIOM HAarpEeBaHUHU
IOHOMY XMMHKY YAaJIOCh CHOBA MOJIYYUTh OCAJI0K BellecTBa A.

Hazoeume sewgecmso Xy (nanpumep, xnopuo bapus,).

15.1. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpyeMbIid cocyn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyie yBeIUIUIoch B 3,3 pasa.

Yemy pasno oasnenue eazosoti cmecu npu 547°C? Omeem sanuwume ¢ Mlla u okpyenume 0o
Odecamulx (Hanpumep, 4,5).

15.2. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpPyeMbId cocyn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyjie yBeIUIUIoCh B 3,3 pasa.

Haitioume maccy asoma (8 2) 6 peaxyuonnoii cmecu npu 547°C. Omeem 3anuwiume ¢ moyHOCMbIO
0o comulx (Hanpumep, 0,98).

15.3. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUPyeMbIi cocyn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyjie yBeIUYUiIoch B 3,3 pasa.

Paccuumaiime ronyenmpayuiro ammuaxa (6 moawv/n) 6 easoeoti cmecu npu 547°C. Omeem
3anuwume ¢ MOYHOCMbIO 00 decsimulx (Hanpumep, 3,0).
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15.4. Ammuak, maccoii 1,7 T 3akadainy B 3aMKHYTBIN Te€pMOCTaTUpPyeMbId cocyn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyie yBeIUIUiIoch B 3,3 pasa.

Onpedenume KOHCMAHMY pasHogecus (8 MMOIL™/1°) Ol pearyuu pasiodcenus aMMUaKa npu
546°C. Omsem okpyzaume 0o yenvix (Hanpumep, 15).

3aoanua 10 knacca

1. KoBasieHTHBIE TIOJISIPHBIE CBSI3U MIPUCYTCTBYIOT B CIEAYIONIMX BEIIECTBAX:

1. H,O 4. Na,S
2. Hy 5. OF,
3. BI‘Q 6. NaHSO4

2. K XUMUYECKHUM SIBJICHUSIM OTHOCHUTCS TTPOLIECC:

1. oOpa3zoBaHUs KPUCTAJIIOB caxapa IpH 3. moxydeHHe KHUCIOpoJa W3 TEepOKCHIA
JUTUTEIIbHOM XPaHEHHE BapeHbsI BOZIOpOJA
2. pacTBOpPEHHE KHCIOPOJia B BOJIC 4. CKMKEHHS Ta3000pa3HOro a3ora

3. Kakoii Meram npucyTcTByeT B KpOBH, UMEIOLIEH roryOyio okpacky?

1. Fe 4. Cu
2. Ni 5. Co
3. Zn

4. Xnopua Metaia X BCTYMAET B PEAKIUIO C CYIb(GUIOM aMMOHUS, TIPU 3TOM 00pa3yeTcst OebIi
ocaok, conepxkamuii 33,00 % cepsl o Macce.
Vkaorcume nazeanue memanna X u e2o cmenens okucienus 6 ocaoke (Hanpumep, Hampui +1).

5. Ilpu cMmenieHnn KakuX W3 MPEACTABICHHBIX PaCTBOPOB 00PA3YIOIIUICS 0CaZOK HE pacTBOPSETCS
B U30BITKE peareHToB?

1. Pbm03)2 + K1 4. Zl’lC12 + 2NH3H20
2. AlICl; + (NHy),S 5. FeCl; + NaOH (p-p)
3. CrCl; + NHyH,0 6. Cu(NOs), + NaOH (ko)

6. YKa)XuTe BO3MOXKHBIE IIPOYKTHI PEAKIIUH
K>SO;5; + KMnO4 + HySOy:

1. K2M1’104 4. KOH
2. H,SOq4 5. K;SOq4
3. Ml’lOz 6. MI’ISO4

7. CKOJIbBKO MOHOXJIOPIPOU3BOJHBIX MOXKHO MOJIYYUTh NpU XJIOPUPOBAaHUM TpunrtaHa (2,2,3-

TpUMETUIOyTaH)?
1. 1 3.3
2. 2 4. 4

8. Onpenenure Gopmyily rumnca, €ciid U3BECTHO, YTO B €ro coctas BXoaut 20,93% Boabl.:
1. CaSO4'0,5H20 3. CaSO4'2H20
2. CaSO4'H20 4. 2C&SO4'H20
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9. CkonbKO M30MEPHBIX OKTAHOB I1€JIECO00pa3HO MoyyaTh peakuuei Bropia?
1. 2 3. 7
2. 4 4. 9

10. VYrnesomopona, B MOJEKyJI€ KOTOPOr0o CyMMapHas Macca BCE€X aTOMOB BOJOpOJia paBHA
CyMMapHO# Macce BceX aTOMOB YTiiepo/ia, iMeeT popmyiy ...
B omeeme yxascume popmyny yenesooopooa (nanpumep, CoHg).

11.1. K cmecu murunpodocdara kanus, ruapodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHomeHue coseit 3:2:1 B mopsiake nepeuncienns) godasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKCHIA Kanmus. B pesymbraTe 00pa3oBajicsi BOIHBIM PacTBOP TOJNBKO JABYX
BemecTB A u B. M3BecTHO, 9TO MOIsipHas macca A Gobiie, ueM B.

Hazoeume A (nanpumep, xnopuo nampus).

11.2. K cmecu murunpodocdara kanus, rugpodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHOoIIeHue coneit 3:2:1 B mopsiake nepeuncienns) godasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKcHIA Kanmus. B pesymbraTe 00pa3oBajicsi BOIHBIM PacTBOP TOJNBKO JABYX
BemecTB A u B. 3BecTHO, 4TO MOIsipHas macca A OoJblie, uem B.

Hazoeume B (nanpumep, xnopuo nampusi).

11.3. K cmecu murunpodocdara kamus, ruapodocdara kamus u docdara kamus oOiiel Maccoit
19.36 T (MossapHOE cooTHOomIeHue coseit 3:2:1 B mopsiake nepeuncienns) godasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKCHIA Kanmus. B pesymbraTe 00pa3oBajyicsi BOIHBIM PacTBOP TOJNBKO JABYX
BemecTB A u B. U3BecTHO, uTo MossipHas macca A Ooublue, yem B.

Onpedenume maccosyro oonwo (6 %) A 6 pacmeope. Pezynomam okpyenume 00 Oecamvix
(nanpumep, 2,3)

11.4. K cmecu murunpodocdara kanus, rugpodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHOoIIeHue coneit 3:2:1 B mopsiake nepeuncienns) godasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKCcHIA Kanmus. B pesymbraTe 00pa3oBajyicsi BOIHBIM PacTBOP TOJNBKO JABYX
BeecTB A u B. U3BecTHO, uTo MossipHas macca A Ooublie, yem B.

Onpedenume maccosyro oonro (6 %) B 6 pacmeope. Pezynomam okpyenume 00 Oeciamvix
(nanpumep, 2,3)

12.1. Tlpu obpabotke 3,15 r cmecu ceprl u ¢ochopa HU3OBITKOM KOHLUEHTPUPOBAHHOM a30THOU
KHCJIOTHI TIPH HAarpeBaHUU BBIACTHIIOCH 12,32 11 (H.y.) Oyporo ra3a, KOTOpbIA OBLIT MIPOITYIIECH Yepe3
474,7 t 6,5% pactBopa rumpokcuga kamus. OOpa3oBaBIIMICS PacTBOP COAEP)Kal HECKOJIBKO
BEILIECTB, cpeau KOTOPbIX — X U Y. M3BECTHO, YTO IPU TEPMUYECKOM PA3IOKEHUH BEHIECTBA X
obpazyercs V.

Onpeodenume maccogyio 0onio cepvl (8 %) 6 ucxoouoii cmecu. Omeem okpyaaume 00 0ecamvlx
(nanpumep, 11,0).

12.2. Tlpu obpabotke 3,15 r cmecu cepsl U ¢ochopa U3OBITKOM KOHLUEHTPUPOBAHHOW a30THOM
KHCJIOTHI TIPH HAarpeBaHUU BBIACTIIIOCH 12,32 11 (H.y.) Oyporo ra3a, KOTOpBI OBLIT MPOITYIICH Yepe3
474,7 v 6,5% pactBopa rumpokcuga kamus. OOpa3oBaBIIMICS PacTBOP COAECP)Kal HECKOJIBKO
BEILIECTB, cpeau KOTOPbIX — X U Y. M3BECTHO, YTO IPU TEPMUUYECKOM PA3JIOKEHHUH BEHIECTBA X
obpazyercs V.

Hazoeume gewyecmeo X (nanpumep, xnopuo nampus).
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12.3. Tlpu obpabotke 3,15 r cmecu cepsl U ¢pochopa U3OBITKOM KOHLUEHTPUPOBAHHOW a30THOMU
KHCJIOTHI TIPH HAarpeBaHUU BBIACTIIIOCH 12,32 11 (H.y.) Oyporo ra3a, KOTOpbIA OBLIT MIPOITYIICH Yepe3
474,7 t 6,5% pactBopa rumpokcuga kamus. OOpa3oBaBIIMIICS PAaCTBOP COAECP)KaT HECKOJIBKO
BEILIECTB, cpeau KOTOPbIX — X U Y. M3BECTHO, YTO IPU TEPMUUYECKOM PA3JI0KEHHUH BEHIECTBA X
obpazyercs V.

Onpedenume maccosyro 0onio (8 %) sewecmsa X 6 oopazosasuemcs pacmeope. Omeem okpyaiume
00 Oecamulx (Hanpumep, 2,3).

12.4. Tlpu obpabotke 3,15 r cmecu cepsl U ¢pochopa U3OBITKOM KOHLUEHTPUPOBAHHOW a30THOU
KHCJIOTHI TIPH HArpeBaHUU BBIACTIIIOCH 12,32 11 (H.y.) Oyporo ra3a, KOTOpBIA OBLI MIPOITYIICH Yepe3
474,7 t 6,5% pactBopa tuapokcuaa kamus. OOpa30BaBIIMIICS PAacCTBOP COJEP)Kal HECKOJIBKO
BEILIECTB, cpeau KOTOPbIX — X U Y. M3BECTHO, YTO IPU TEPMUYECKOM PA3IOKEHHUH BEHIECTBA X
obpazyercs V.

Onpedenume maccy 600vl 8 o06Opazosaguiemcs pacmeope. Omeem okpyeaume 00 0eCcambvlix
(nanpumep, 14,2).

13.1. 15 r ropekoit conu pactBopuwin B 100 r Boas! u no6asuiu pactsop BaCl, no mpekpaiienus
00pa3zoBaHus OcajKa.

CKONbKO MONEKY 800bl COOEPHCUMCS 8 2O0PbKOU CONU, eClu OHA npedcmasisiem cooou
Kpucmaiio2uopam cyivpama macuusi ¢ Maccosou 0oeii nocieonezo 48,78%?

13.2. 15 r ropekoit conu pactBopuwin B 100 r Boas! u 1o6asuiu pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Kaxosa monapuas xonyenmpayus cyneghama mazHus 6 pacmeope, noIy4eHHoOM HpU pacmeopeHuu
copwioti conu? ITnomnocmes pacmeopa npumume pasnoii 3a 1,168 2/cm’, omeem oxpyenume 0o
Odecamulx (Hanpumep, 6,7).

13.3. 15 r ropekoii conu pactBopuwin B 100 r Boas! u no6asmin pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Paccuumaiime maccy (8 2) evinasuieco nocie oobasnenusi pacmeopa BaCl, ocaoka. Omeem
okpyaaume 00 decsaimulx (Hanpumep, 1,3).

13.4. 15 r ropekoit conu pactBopwin B 100 r Boas! u 1o6asuiu pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Kakyro maccy (6 2) cexcazudpama Xxaopuda MacHusi MOJCHO NOJIYYUMb NPU  GbINAPUSAHUU
pacmeopa, NonyueHHo20 nocie omoeneHus noayuenHo2o ocaoka. Omeem oxkpyaaume 00 0ecAmvlx
(nanpumep, 143,2).

14.1. Ilpu rtuaponu3e HEU3BECTHOTO OPTraHMYECKOTO COCAMHEHHUS B TMPUCYTCTBUU IIEJIOYHA B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU THUJIOBBIM COUPT, Macca KOTOporo cocrasmia 62% ot
MAacChl UICXOJIHOTO BEIECTBA.

Onpedenume Kiacc ucxooHo2o0 8eujecmad.

14.2. Ilpu tuaponu3e HEU3BECTHOTO OPraHMYECKOTO COCAUHECHHS B TMPUCYTCTBUHU IIEJIOYM B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU STHUJIOBBIM CHOUPT, Macca KOTOporo cocrasmia 62% ot
MacChl UCXOTHOTO BEIECTBA.

Onpedenume MOJAPHYIO MACCY UCXOOHO20 8eUjeCmad.
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14.3. Ilpu ruaponu3e HEU3BECTHOTO OPTAaHMYECKOTO COCAMHEHHUS B TMPUCYTCTBUU IIEIOYH B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU ITHUJIOBBIM COUPT, Macca KOTOporo cocrasmia 62% ot
Macchl UCXOJTHOTO BEILIECTBA.

Hazoeume emopoii npodyxm peakyuu euopoauza no Homeunxkiamype UIOIIAK.

Onpedenume MOJAPHYIO MACCY UCXOOHO20 Beujecmad.

14.4. Tlpu tuaponu3e HEU3BECTHOTO OPTraHHYECKOTO COCAMHEHHUS B TMPUCYTCTBUU IIEIOYHA B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU STHUJIOBBIM CHOUPT, Macca KOTOporo cocrasmia 62% ot
Macchl UCXOTHOTO BEILIECTBA.

Hazoeume ucxoonoe eewyecmeo no nomenxnamype UIOIAK.

15.1. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpPyeMbIi cocyn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyie yBeIUIUiIoch B 3,3 pasa.

Yemy pasno oasnenue eazoeoti cmecu npu 547°C? Omeem sanuwume ¢ Mlla u okpyenume 0o
Odecamulx (Hanpumep, 4,5).

15.2. Ammuak, maccoii 1,7 T 3akadainy B 3aMKHYTBIN TepMOCTaTUpyeMbIid cocysn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyjie yBeIUUUIOCh B 3,3 pasa.

Haitioume maccy asoma (8 2) 6 peaxyuonnoii cmecu npu 547°C. Omeem 3anuwiume ¢ moyHOCMbIO
0o comulx (Hanpumep, 0,98).

15.3. Ammuak, maccoit 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpPyeMbIi cocysn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyie yBeIUIUiIoch B 3,3 pasa.

Paccuumaiime ronyenmpayuiro ammuaxa (6 moawv/n) 6 easoeoti cmecu npu 547°C. Omeem
3anuwume ¢ MOYHOCMbIO 00 decsimulx (Hanpumep, 3,0).

15.4. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpPyeMbId cocynn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyie yBeIUYUIOCh B 3,3 pasa.

Onpedenume KOHCMAHMY pasHogecus (8 MMOIL/1°) Ol pearyuu pasiodcenus aMMUaKa npu
546°C. Omsem okpyzaume 0o yenvix (Hanpumep, 15).

3aoanua 11 knacca

1. KoBaneHTHbIE MOISAPHBIE CBS3U NPUCYTCTBYIOT B CJIIEIYIOIINX BEIIECTBAX:

1. H,O 4. Na,S
2. Hy 5. OF,
3. BI‘Q 6. NaHSO4

2. K XUMUYECKHUM SIBJICHUSIM OTHOCHUTCS TTPOLIECC:

1. HM3menpueHue caxapa 10 COCTOSIHUA 3. llosBnenue kamenb BOJBI HA KPBIIIKE
ITyApbI JaliHUKa
2. T'openus npeBecHHBI 4. PacTBOpEHHE KUCIOPO/Ia B BOJIE

3. Kakoii MeTasu1 mpucyTCTBYET B KPOBH, UMEIOIIECH 3€JIEHYI0O OKPAaCKy?

1. Fe 4. Cu
2. Ni 5. Co
3. Zn
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4. Xnopua Metaia X BCTYMAET B PEAKIUIO C CYJIb(GUIOM aMMOHHUS, TIPU 3TOM 00pa3yeTcst OembIit
ocaok, conepxkamuii 33,00 % cepsl o Macce.
Vkaowcume nazeanue memanna X u e2o cmenens okucienus 6 ocaoke (Hanpumep, Hampui +1).

5. Ilpu cMenieHnH KakuX W3 MPEACTABICHHBIX PACTBOPOB 00PA3YIOIIUIACS OCAaIOK HE PACTBOPSETCS
B U30BITKE peareHToB?

1. Pbm03)2 + K1 4. Zl’lC12 + 2NH3H20
2. AICl; + (NHy),S 5. FeCl; + NaOH (p-p)
3. CrCl; + NHyH,0 6. Cu(NOs), + NaOH (ko)

6. YKaXXHTe BO3MOXHBIC ITPOIYKThI PEAKIIUH
Kst3 + KMnO; + KOH:

1. K2M1’104 4. KOH
2. H,SOq4 5. KySO4
3. Ml’lOz 6. MI’ISO4

7. CKOJIbKO MOHOXJIOPIPOHU3BOJHBIX MOKHO MOJYYUTh MpPU XJIOPUPOBAaHUM TpunrtaHa (2,2,3-

TpUMETUIOyTaH)?
1. 1 3.3
2. 2 4. 4

8. MaccoBast 10151 BOJIBI B KPUCTAJUIMUECKOM COJIe (IeKaruapaT kapOoHaTa HaTpusi) paBHa:

1. 6,4% 3. 21,4%

2. 62,9% 4. 68,4%
9. Kakue coeqmHenus MOTYT 00pa30BBIBaTh BOJIOPOIHBIE CBS3HU?

1. HCOOH 3. CH;OH

2. CH;OCH3 4. CHsNO,

10. VYrnesomopona, B MOJEKyJI€ KOTOPOr0o CyMMapHas Macca BCE€X aTOMOB BOJOpOJia paBHA
CyMMapHO# Macce BceX aTOMOB YTiiepo/ia, iMeeT popmyiy ...
B omeeme yxascume popmyny yenesooopooa (nanpumep, C>Hg).

11.1. K cmecu murunpodocdara kanus, ruapodocdara kanus u docdarta kanus oluiel maccoit
19.36 T (MossapHOE cooTHomeHue coneit 3:2:1 B mopsiake nepeuncienns) godasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKCHIA Kanmus. B pesymbraTe 00pa3oBajicsi BOIHBIM PacTBOP TOJNBKO JABYX
BemecTB A u B. M3BecTHO, 4TO MOsIsipHas macca A 6obiie, ueM B.

Hazoeume A (nanpumep, xnopuo nampus).

11.2. K cmecu murunpodocdara kanus, rugpodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHOoIIeHue coneit 3:2:1 B mopsiake nepeuncienns) goodasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKCcHIA Kanmus. B pesymbraTe 00pa3oBajcsi BOAHBIA PAacTBOP TOJBKO JBYX
BemecTB A u B. M3BecTHO, uTO MOIsipHas macca A GoJblie, uem B.

Hazoeume B (nanpumep, xn1opuo nampusi).

11.3. K cmecu murunpodocdara kamus, ruapodocdara kanus u docdara kamus obmieir maccon
19.36 T (MossapHOE cooTHomeHue conert 3:2:1 B mopsiake nepeuncienns) godasunu 200 r 2,8%-
HOTO pacTBOpa THAPOKCcHIA Kanmus. B pesymbraTe 00pa3oBajicsi BOIHBIM PacTBOP TOJNBKO JABYX
BemecTB A u B. U3BecTHO, uTo MossipHas macca A Oosblie, yem B.
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Onpedenume maccosyro oonto (6 %) A 6 pacmeope. Pezynomam oxpyenume 0o Oecamvix
(nanpumep, 2,3)

11.4. K cmecu murunpodocdara kanus, rugpodocdara kanus U gocdara xanus oduieil Maccoit
19.36 T (MossapHOE cooTHomeHue coseit 3:2:1 B mopsiake nepeuncienns) goodasmwin 200 r 2,8%-
HOTO pacTBOpa THAPOKCcHIA Kanmus. B pesymbraTe 00pa3oBajcsi BOAHBIA PAacTBOP TOJBKO JBYX
BemecTB A u B. U3BecTHO, uTo MossipHas macca A Ooublie, yem B.

Onpedenume maccosyro oonro (6 %) B 6 pacmeope. Pezynomam okpyenume 00 Oeciamvlx
(nanpumep, 2,3)

12.1. Kapbun xanpuus, conepxkamuii 20% npumecedd, BBeIM B JBYXCTAJUIHBIA CHHTE3, B
pesynbTaTe KoTtoporo Obuio moiydeHo 20 kr 20% pacTBopa anmpaeruga. Beixon mpoaykTa Ha
kaxxoMm arane — 80% (1o macce).

Ha3zosume npooyxm nepeou cmaouu cunmesa.

12.2. Kapbun xanpuus, conepxkamuii 20% npumeceld, BBeIM B JABYXCTaIUNHBIA CHHTE3, B
pesynbTaTe KoTtoporo Obuio momydeHo 20 kr 20% pacTBopa anpaeruga. Beixon mpoaykTa Ha
kaxxoM arane — 80% (1o macce).

Hanuwume xonuuecmeo amomog 6 npooykme 6mopoti cmaoui.

12.3. Kapbun xanpuus, conepxkamuii 20% npumecedd, BBEIM B JABYXCTaIUNHBIA CHHTE3, B
pesynbTaTe KoTtoporo Obuio momydeHo 20 kr 20% pacTBopa anpaeruga. Beixon mpoaykTa Ha
kaxxoMm arane — 80% (1o macce).

Buiuucaiume maccy uucmoeo kapbuoa xanvyus (k2). Omeem okpyeaume 00 Oecsimulx (Hanpumep,
1,1).

12.4. Kapbun xanpuus, conepxkamuii 20% npumeceld, BBeIM B JBYXCTAJUIHBIA CHHTE3, B
pesynbTaTe KoTtoporo Obuio moiydeHo 20 kr 20% pacTBopa anpaeruga. Bbeixon mpoaykTa Ha
kaxxoMm arane — 80% (1o macce).

Buiuucniume maccy mexnuueckoeo kapbuoa kanvyus (x2). Omeem okpyeaume 00 0ecsamvix
(nanpumep, 1,1).

13.1. 15 r ropekoit conu pactBopuwin B 100 r Boas! u 1o6asuiu pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

CKOMbKO MONEKY 800bl COOEPHCUMCS 8 2O0PbKOU CONU, eClu OHA npedcmasisiem cooou
Kpucmaiiocuopam cyivpama macuusi ¢ Maccosou 0oeii nocieonezo 48,78%?

13.2. 15 r ropekoit conu pactBopwin B 100 r Boas! u 1o6asuiu pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Kaxosa monapuas xonyenmpayus cynbghama mazHus 6 pacmeope, noiy4eHHOM HpU pacmeopeHuu
copwioti conu? ITnomnocmes pacmeopa npumume pasnoii 3a 1,168 2/cm’, omeem oxpyenume do
Odecamulx (Hanpumep, 6,7).

13.3. 15 r ropekoit conu pactBopwin B 100 r Boas! u no6asumin pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Paccuumaiime maccy (8 2) evinasuieco nocie oobasnenusi pacmeopa BaCl, ocaoka. Omeem
okpyaaume 00 decsimulx (Hanpumep, 1,3).
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13.4. 15 r ropekoit conu pactBopwin B 100 r Boas! u no6asuiu pactsop BaCl, no mpekpaienus
00pa3zoBaHus OcajKa.

Kakyro maccy (6 2) cexcazudpama Xxaopuda MacHusi MOJCHO NOJIYYUMb NPU  GbINAPUSAHUU
pacmeopa, NonyueHHo20 nocie omoeneHus noayuenHo2o ocaoka. Omeem oxpyaaume 00 0ecAmvix
(nanpumep, 143,2).

14.1. Ilpu ruaponu3e HEU3BECTHOTO OPTraHMYECKOTO COCAMHEHHUS B TMPUCYTCTBUU IIEJIOYHA B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU STHUJIOBBIM CHOUPT, Macca KOTOporo cocrasmia 62% ot
MAacChl UICXOJIHOTO BEILECTBA.

Onpedenume Kiacc ucxooHo2o 8eujecmada.

14.2. Ilpu tuaponu3e HEU3BECTHOTO OPTraHMYECKOTO COCAMHECHHS B TMPUCYTCTBUHU IIEJIOYH B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU THUJIOBBIM COUPT, Macca KOTOporo cocrasmia 62% ot
MacChl UCXOTHOTO BEIECTBA.

Onpedenume MOJAPHYIO MACCY UCXOOHO20 8eUjeCmad.

14.3. Ilpu ruaponu3e HEU3BECTHOTO OPraHMYECKOTO COCAMHEHHUS B TMPUCYTCTBUU IIEJIOYH B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU STHUJIOBBIM CIOUPT, Macca KOTOporo cocrasmia 62% ot
Macchl UCXOJTHOTO BEILIECTBA.

Hazoeume emopoii npooyxm peakyuu euoponuza no Homeunxkiamype UIOIAK.

Onpedenume MOJAPHYIO MACCY UCXOOHO20 Beujecmad.

14.4. Tlpu tuaponu3e HEU3BECTHOTO OPTraHMYECKOTO COCAMHEHHUS B TMPUCYTCTBUU IIEJIOYHA B
KaueCcTBE OJIHOTO M3 MPOAYKTOB MOJIYUWIIU THUJIOBBIM CIOUPT, Macca KOTOporo cocrasmia 62% ot
Macchl UCXOTHOTO BEILIECTBA.

Hazoeume ucxoonoe eewecmeo no nomenxnamype MIOIAK.

15.1. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpPyeMbIi cocyn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyie yBeIUYUIOCh B 3,3 pa3a.

Yemy pasno oasnenue eazosoti cmecu npu 547°C? Omeem sanuwume ¢ Mlla u okpyenume 0o
Odecamulx (Hanpumep, 4,5).

15.2. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpPyeMbIi cocysn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyjie yBeIUIUiIoch B 3,3 pasa.

Haiioume maccy azsoma (8 2) 6 peaxyuonnoii cmecu npu 547°C. Omeem 3anuwiume ¢ mo4HOCMbIO
0o comulx (Hanpumep, 0,98).

15.3. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpPyeMbIi cocysn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyjie yBeIUUUIOCh B 3,3 pa3a.

Paccuumaiime ronyenmpayuiro ammuaxa (6 moawv/n) 6 easoeoti cmecu npu 547°C. Omeem
3anuwume ¢ MOYHOCMbIO 00 decsimulx (Hanpumep, 3,0).

15.4. Ammuak, maccoii 1,7 T 3akadany B 3aMKHYTBIN Te€pMOCTaTUpyeMbIid cocyn oobemom 100 mi
nipu 0°C. Ilpu HarpeBanuu 10 547°C naBieHue B cocyjie yBeIUIUiIoch B 3,3 pasa.

Onpedenume KOHCMAHMY pasHogecus (8 MMOIL/1°) O pearyuu pasiodcenus aMMUaKa npu
546°C. Omsem okpyzaume 0o yenvix (Hanpumep, 15).
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Kpurtepuu onennBanus 3axanuii uHTepHer-typa I (ordopounoro) srana 2018/19 yu. rona

3aoanua 9 knacca

Bapuantsl oTBeTa
Ne bannbt ] > 3 1 5 c
1 6 X X X
2 4 X
3 4 X
4 6 Hukens +2
5 6 X X X
6 6 X X X
7 4 X
8 6 X
9 4 X
10 6 8,44
11.1 4 docdar kanmst unm oprodocdart kamust
11.2 4 ruapodocdar kamus uiu rugpooprodpocdar kamus
11.3 4 5,8
11.4 4 4,8
12.1 4 51,0
12.2 4 HUTpAT KaJus
12.3 4 5,6
12.4 4 448,6
13.1 4 7
13.2 4 0,6
13.3 4 14,2
13.4 4 12,4
14.1 4 cynbdat meau (1)
14.2 4 xsopun meau (1)
14.3 4 terparuapokcokynpat (1I) kanus
14.4 4 TUJIpa3vH WU JUaAMHU]T
15.1 4 7,5
15.2 4 0,14
15.3 4 0,9
15.4 4 208 (ot 196 no 220 3acunThIBaThH)
UTOTI'O 132
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3aoanua 10 knacca

z

basmnel

Bapuantsl oTBeTa

2 3 4 5
1 6 X
2 4 X
3 4 X
4 6 uuk +2
5 6 X X X
6 6 X
7 4 X
8 6 X
9 4 X
10 6 CT4
11.1 4 docdar kanust unu oprodocdar Kaus
11.2 4 ruapodocdar kamus uiu rugpoopropocdar kamus
11.3 4 5,8
11.4 4 4,8
12.1 4 51,0
12.2 4 HUTpAT Kalus
12.3 4 5,6
12.4 4 448,6
13.1 4 7
13.2 4 0,6
13.3 4 14,2
13.4 4 12,4
14.1 4 CIIOXKHBIN 23PUp
14.2 4 74
14.3 4 MypaBprHas KUCIOTA UM METAHOBAs KMCIIOTA
14.4 4 OtunpopMuaT WM ATUIOBBINA A3PUP MypaBbUHON KUCIOTHI
15.1 4 7,5
15.2 4 0,14
15.3 4 0,9
15.4 4 208 (ot 196 no 220 3acuuThIBaThH)
UTOI'O 132
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3aoanua 11 knacca

Bapuantsl oTBeTa

Ne bayne 5 3 1 5 c
1 6 X X
2 4 X
3 4
4 6 uuk +2
5 6 X X X
6 6 X
7 4 X
8 6 X
9 4 X X
10 6 CT4

11.1 4 docdar kanmst unm oprodocdart kaust

11.2 4 ruapodocdar kamus uiu rugpoopropocdar kamus

11.3 4 5,8

11.4 4 4,8

12.1 4 ALETWIEH WU 3TUH

12.2 4 7

12.3 4 9,0-9,4

12.4 4 11,0-11,7

13.1 4 7

13.2 4 0,6

13.3 4 14,2

13.4 4 12,4

14.1 4 CIIOXKHBIN YPUp

14.2 4 74

14.3 4 MypaBprHas KUCIOTA UM METaHOBAsI KMCJIOTA

14.4 4 OtunpopMuaT WM ATUIOBBINA A3PUP MypaBbUHON KUCIOTHI

15.1 4 7,5

15.2 4 0,14

15.3 4 0,9

15.4 4 208 (ot 196 no 220 3acunThIBaThH)
UTOI'O 132
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