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BBegenne

$ 1' 1)% IlIpeomem xumuu. Bewecmea

OtBer Ha Bonrpoc 1 (1).

Xemounua — «moBoBb K XUMHUMY, XeMODoOUs — «GOAIHL XHUMHUHY,
o6¢ 3TH KkpaiHHHE TOYKH 3pEHHS HE MOTYT ObITh aGCOIOTHO MPABUIILHBIMH.

XHUMHA UrpaeT oueHb GONbLIYIO POJib B XKHU3HH YENOBEKa, BEAb 3TO Me-
Ta/yprus, NPOH3BOJCTBO CHHTETHYECKHX BOJIOKOH, JIEKAPCTBEHHBIX U KOC-
METHYECKHX CPEACTB, ObITOBOI XHMHH, B OPraHH3ME YeNlOBEKa TOXKeE MpoTe-
KalOT XMMHUYECKHE PEaKLKH.

OnHako MpOH3BOJACTBO MHOIMX HYXHBIX YEOBEKY NMPOAYKTOB XUMHuUe-
CKOH NMpOMBILINIEHHOCTH — METAJIJIOB, IIacTMacc, HeTENnpoaYKTOB, COMpO-
BOX/JAETCA 3arpA3HEHHEM OKpYKalolleil cpelibl, OUEHb ONACHO NMPOU3BOACT-
BO XHMMYECKOTO OpPYXHA. XOTA MHOTMX HETaTHBHBIX MOCIEACTBHA MOXHO
6b110 Ob1 M36EKaTh, eciu OBl IIOAH ObLTH XMMHUYECKH TpaMOTHBI. [lo3ToMy
COBPEMEHHOMY Y€JIOBEKY HAJ0 3HAaTh W MPaBUIBHO HCIOB30BAThH AOCTHME-
HHUA COBPEMEHHON XHMHH.

OrseT Ha Bonpoc 2 (2).

B kuure «CobGaka BackepBujeii» HCronb30Banock cBoicTBO 6Genoro
¢docdopa CBETHTBCSA B TEMHOTE.

B xnure «Cobaube cepaue» HCNob30BANOCH CBOHCTBO OPraHHYECKOro
coeIMHEHNA X10podopMa KaK aHECTEIUPYIOILErO CPEACTBA.

OTtBeT Ha Bonpoc 3 (3).

Tena: MoHeTa (MelHad MOHETA), CTakaH (CTEKIAHHBIN CTakaH), Ba3a (Ke-
paMHueckas Basa), IPOBOJIOKA (aIFOMHHKUEBAs NMPOBOJioka). BewmecTea: Meap,
CTEKJIO, KEpaMHKa, aIIOMUHUH.

OtBet Ha Bonpoc 4 (4).

Tena Bewecrea Tena v BewecTna
Kpyrasiit TMaxyunit Jlerxuit
JinvnHbIi PacTBopuMBii Tsoxensif

Ysecuctoiit Kunxuit Msrkui
Boruyreiit [Mpo3paunbiit Tsepasiii

Kpyrnetii cTon, JIMHHLIN KapaHaalll, YBECUCTbIA KaMEHb, BOTHYTas JIHH-
3a, naxy4uii 3¢up, pacTBOpHUMBIi 0CaROK, XKHAKAS PTYThb, NpO3pauHbii pac-
TBOP, Jierkas MyLIHHKA, JUTHA — caMblii JIETKUH MeTal, TAXKEIas KHHra,
CBHHELl — OAMH U3 TMKENbIX METALIOB, MArkas MoAywKa, allOMHHUA —
MATKH#A METaJN, TBEpAblH AHBAH, TUTAH — TBEPIbIH METaLL.

! Homepa 3ananuit no uganmo 2010 r. (16-¢ usnauue).
? Homepa 3amanuit o usnanuio 2005 r. (9- usnanme).



OTseT Ha Bonpoc 5 (5).

Kak o gewecmee:

1) KHCIOpOJ Maso PacTBOPHM B BOJE N0 00BEMY;
2) B BO3RYX€ coaepxutes 21% kuciopoa.

Kax 06 2nemenme:

1) monekyna BOJAbl COCTOMT M3 2-X aTOMOB BOAOPOAA W OJHOTO aroma
KHCIIOpOoAa;

2) KUCIOPOA BXOAUT B COCTAB YIAEKUCIOro raza atMocepsl.

OrtBeT Ha Bonipoc 6 (H).

a) K npocThIM BeLIeCTBAM OTHOCATCA: KMCI0POA, CEPa, MENHi, 030H.

6) K cioxHBIM — THOBBIH CITUPT, METAH, YIVIEKHC/IbIHA a3, yrapHbli ras.

OtBeT Ha Bonpoc 7 (H).

[NousaTue BewecTBo (npoctoe) Gonee CNOXKHOE, T.K. OAMH XHMHUYECKHI
3NIEMEHT MOXET 00pa3oBbIBaTL HECKONBKO MPOCTBIX BELIECTB, HaNpHMED,
XMUMHYECKHH JNEMEHT KHCIOPOI 006pa3yeT MOJIEKY bl KHCIOPOAa H 030Ha.

OtBet Ha Bonpoc 8 (H).

Kak 0 XMMHUYECKOM 3/IeMEHTE FOBOPHUTCA B NyHKTax 0), r); B MyHKTax
a), B) — KaK O MPOCTOM BELLECTBE.

OtseT Ha Bonipoc 9 (n).

Kak 0 XMMHYECKOM 3JIEMEHTE rOBOPUTCA B MyHKTax a), r); B MyHKTax
0), B) — Kak O NPOCTOM BEILECTBE.

Otser Ha Bonpoc 10 (H).

CTeK10 po3pavyHoe, NOJIMITUIIEH YNIPYFHi U TBEPbIH, caxap Cnainkui, a

KEJIC30 NMPOYHOE, KOBKO€ — Ha 3THX CBOWCTBAX B NepBYO OYEPEab OCHOBA-
HO MPUMEHCHHE NaHHbIX BEIUECCTB.

§ 2 (2). lIpespawenua seutecms.
Ponb xumuu 6 scusnu yenoeeka

OtseTt Ha Bonpoc 1 (1)

K XHMUUECKHM SIBAEHUAM OTHOCATCA: FallEeHUE COJAbl YKCYCOM, FOpeHUe
JPEBECHHbI, PXKaB/IEHUE METAIIIOB.

K ¢u3nueckum ABAECHHUIM OTHOCATCA: PaCTBOPEHKE caxapa, COJIM B BOAE,
TasHue AbAa, pacNpoCTPaHEHHE 3anaxoB.

OTBeT Ha Bonpoc 2 (2).

SIBneHue pXaBjeHHUS METANNOB Ha3blBaeTCs KOpposuei. DTO XUMHue-
CKu# npouecc, B pesyjbTaTe KOTOpPOro NMPOUCXOAWT OKHCIIEHHE Xkefe3a, 00-
pa3yeTcst HOBOE BELLECTBO, Ha3bIBAEMOE PXKABYHHOM.

OtBeT Ha Bonpoc 3 (3).

[Ipouecchl ropeHUs BEIHECTB Ha3bIBAKOTCH XHMHUYECKHMHU, T.K. MPH 3TOM
HCXOJHblE BELUECTBA OKHCIAIOTCA, 00pa3ytoTcsl HOBbIE BELIECTBA. JTO sBJiE-
HHE HCTNOJNb3yeTCs NPH TONKE neuyeil APOBAMH WM YIASAMM, TPH pPE3KE H
MIaBJEHUH METANA0B HCMOMb3YETCA aueTUNEH (NPH €ro CropaHuy Bbiaess-
€TCcq 04eHb 00JibIIOE KOJHYECTBO TETUIOTHI).
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OtBer Ha Bonpoc 4 (4).

BeuecTsa, noyyaeMele UCKYCCTBEHHO B XMMHUECKOH NPOMBILLIEHHO~
CTH W HE CYLIECTBYIOLIHE B PUPOJE — MbUIO, LAMITYHH, TIIACTMAcChl, CHH-
TETHYECKHE BOJIOKHA.

Orser Ha Bonpoc S (5).

pu co3panun aBTOMOGWIS MCNONB3YETCA CTanb (ANA KOpIyca), pe3uHa
(o1 WMH), IAaCTUK (V1A BHYTPEHHER OTAENKH CalloHa); NP JKCTUTyaTauuH
aBTOMOGHJIA NPOTEKAIOT NMPOLECCH! CrOPaHHs YriieBoAopofoB (6eH3HHa) npu
pabore aBurarens, ans paboTsl akKyMyJIATOpa HE0OX0HMa CepHas KHUCOTa,
macna (4is cMa3KH).

§ 3 (3). Kpamkuii ouepk ucmopuu pazeumun xumuu

Otser na Bonpoc 1 (1).

OnHO M3 NPEATIONIOKEHHI MPOUCXOXKIEHHUS CIOBA XHMHA C €rHIIETCKOro
«XeMe» NEPEBOAMTCA Kak «4epHbIi, TaliHbii». Toraa s noaen ata Hayka
6bu1a 3araakoil. OHH 3HaIM, HO HE MOTJIH OOBACHUTbL MPOTEKAHHA TEX WK
MHBIX XHMHYECK1X peakuuii. C KOMTCKOro A3bIKa «XEME» TOXKE MEPEBOAUTCS
KaK «4€pHbIH», HO ellle 3TO apeBHee HasBaHHe Erumra, KOoTOpeid OHM OTO-
WIAECTBAAIM C IUIOAOPOAHBIMHM 3eMAAMH. M Mg HUX 3HAYEHHE XMMHH CBO-
Aunock K cnocobam ynoO6peHHs cBOeH MYCThIHHOW Mo4Bbl, YTOOLI OHa CTana
MOX0’Ka Ha YEPHRLIE H YpOXKaiHbie 3eMITH JonuHel Huna. .

«XeMa» Ha OPEBHErPevecKoM A3bIke O3HauaeT «mThe». Cyas no Bcemy,
s APEBHUX MPEKOB 3HAUEHHUE XHMHH 3aK/IHOHANOCh B BBIUIABKE META/IOB.

C NpeBHEKUTANICKOro A3bIKa «KUM» NMEPEBORHTCA KaK «30/10TO». [ins ku-
TalleB XHMHS OTOXKAECTBIISIACH C 3NATOACTHEM.

OTtBer Ha Bonpoc 2 (2).

B MCTOpHM BO3HWMKHOBEHHMA W CTAaHOBJICHHS XHMHH Kak Hayku ¢ IV mno
XVI B. H.3. BBIAEAKIOT TaK Ha3bIBAECMBbIH ATXHMHUYECKHH MEPHOJ, KOTAa, OCHO-
BbIBAACh HA Y4YEHHMH ApHCTOTENs M Habmomas B3aUMHbIC NMPEBPALIEHHS Be-
IECTB, ANXHMHKH HE BHICIH MPHYHH, MOYEMY B Pe3y/bTaTe TaKWUX MpeBpa-
IEHHH HeJIb3s NOJTyYHTh 30JI0TO U3 APYrHX BELLUECTB, HANPUMEP H3 MENH.

OtBeTt Ha Bonpoc 3 (3).

ANXHMMHKH CYHTAIH, YTO NMpH nomoiv (PUIocoPckoro KaMHs OHHM H3
no60ro BELWECTBa CMOTYT MOAYYHTh 30J10TO.

OtBeT Ha Bonpoc 4 (H).

3aKOH COXpaHEHHA MacChl BEWIECTB: Macca BELWECTB, BCTYNMHBIUMX B pe-
aKlHIO, paBHAa MAcce BELECTB, NOMYYUBILUXCS B PE3Y/IbTATE €€.

[Tpu ropeHuun cseud NPOAYKTHl peakLMH HAXOIATCA B ra3oo6pa3sHom co-
CTOSHUH U YJIETYUHBAIOTCA, OITOMY 3AE€Ch HET MPOTHBOPEUHS 3aKOHY.

Oteer Ha Bonpoc 5 (4).

Cpean pycckux Jtozeil o4eHb MHOFO MPOCTO OJAPEHHLIX M TAIAHTIIH-
BBIX, KOTOpBlE 6/1aronaps CBOMM CIOCOOHOCTSAM, LIENIEYCTPEMIIEHHOCTH H, B
NEPBYIO OYEPENb, TPYAOTOOUIO CMOTIH IOCTHYb OONbUIMX YCMEXOB B HAYKE.
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OTtBeT Ha Bonpoc 6 (5).

XKus3ub 1 aestensHocTh M.B. JlomoHocosa u J1.1. MenneneeBa onucaHsl
B KOHLle yueOHHKa.

BytnepoB Anekcanap Muxaiunosuy (1828-1886), BeMKKH pyCCKHH XHUMHK,
co3jaresib TEOPHMU CTPOEHUS, NEXKALLEH B OCHOBE COBPEMEHHOH OpraHU4ecKoM
XUMHH. JII000BbL K €CTECTBEHHbLIM HayKam npoOyausiach B HEM PaHO; XMMHue-
CKMMH OMNbITAMH OH 33HUMANCH €LUE B TMMHA3UK, YBACKAACH TaloKe COOMpaHHEM
KOJUIEKLMIH pacTeHuit U Oadouek. B 1844 r. nocrynun Ha dusnko-Maremaruye-
ckoe otaenenue dinnocodekoro dakynsrera KazaHckoro yuusepeurera. C pas-
HBIM YBNEYEHHEM OH 3aHUMAJICA Pa3THYHBIMH €CTECTBEHHbIMHW Haykamu. Ha ero
criocobHocTH obpatunu BHumaHue K. Knayc # H. 3uHuH, KOTOpbIE MO OKOHYa-
HUK ByTniepoBbIM YHHBEpPCHTETA 3aHHMATHCH C HUM Hay4HOH JEATENbHOCTHIO U
PEKOMEHI0BA/IH €r0 YHHBEPCUTETY I8 MPUTOTOBCHHUA K MpogeccopcKomy
3BaHHIO N0 Kadeape XUMUH. B ocHoBHOM ByTniepoB 3aHHMMancsa opraHHYecKoM
XuMuel, cHavana B Kasanu, notom B [NerepOypre. CuHTE3MpOBAn CHavana yxe
W3BECTHBbIE BellecTBa: KOMeHH, a300eH30, GEH3UAWH, 3aTEM CaM BrIEPBhIE CHH-
TE3UpOBAST HOAMCTBIIT METWIEH, KOTOPBIA Jal BO3MOXHOCTh MOTyYHTh MHOIHE
KJTaCChl OPraHUYEeCKHX COEAMHEHHWH, NOTY4H yPOTPOINHH, HAXOMALIMIH PHUME-
HEHHE B COBPEMEHHOH MEOULMHE, XMMHYECKOH NPOMBILLIEHHOCTH W Kak Cpea-
CTBO XHUMHUECKO#H 3amThl. 19 ceHTabps 1861 r. BRICTynHA C JOKAANOM, B KOTO-
POM H3naraiuch OCHOBHBIE MIEH TEOPUH CTPOEHHA OPraHMYECKHX BEULECTB. DTa
TEOPHA JIEKHUT B OCHOBE COBPEMEHHOH OPraHM4eCKOA XHMHH.

Oteet Ha Bonpoc 7 (6).
«[Cappwu [Torrep u punocodpckuii kameHb»
«Antbid Tonobac» b. AKyHUH

§ 4 (4). Ilepuoouueckasa cucmema XumMu4eCKuUx 31€MeHmMo6
J.H. Menoeneesa. 3HaKku xumueckux 3,1eMeHmMoe6

Otsert Ha sBonpoc 1 (1).

Bpoam — «3710BOHHBII» (peBHerped. bromos); azom — «poKAatoLMi
cenuTpy» (rped. nitron genes); ¢pmop — «treub» (nat. «fluera)».

OtBeT Ha Bonpoc 2 (2).

TuTaHsl — B ApeBHErpeyeckoil MU(OIOrUM BEJIMKaHLI-CHIa4YH, KOTOpbIE
aepxany Hebo. TuTaH — Kpenkui, MPOUHBIA U H3HOCOYCTOHUHBbIH 3JIEMEHT.

Banagus —apeBHeckaHauHaBckas OOrMHs KpacoTel. BaHamuit — ase-
MEHT, KOTOpbIii 00pa3yeT O4eHb KPACUBbIE IBETHBIC COEUHEHHUA.

OTtset Ha Bonpoc 3 (3).

30/10TO — aypyM — «YTPEHHAA 3apA» € JIaTHHCKOTO aurora (rno 6secKy).

Cepebpo — apreHTyM — «Benblii» ¢ rpe4eckoro argos (Mo UBETY) WIH
«CBETJIbIA» C CAHCKPUTCKOTO arganta (Mo HBeTy).

OtseTt Ha Bonpoc 4 (4).
B nauane 1830 r. Bénep noiBepr aHaIW3y HEM3BECTHBIA MO COCTaBY MH-
Hepal, MpuBe3eHHbIH eMy U3 MekcHku. OH 0OHApYXWIT B MUHEpAse NPUCYT-
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CTBHE HOBOroO JntemeHTa. M3-3a Gonesnu Bénepy npuwnocs npepsath Hccne-
noeaHue muxepana. Obpasen U pe3ybTaThl HEOKOHYEHHOTO aHAIM3a OH OT-
MpaBuN IIBEACKOMY XMMHKY Bepennnycy. B kownue 1830 r. npodeccop INop-
Horo HHCTUTYTa B CTokrosibMe CedcTpem OTKpbUT B LUNAKE, NOTYHEHHOM NpH
BbIMUIABKE 4YIyHa, HOBBIH XMMHUYECKMI 37IeMEHT, Ha3BaHHbIA BaHagueM (V).
Korna bepeunuyc nposest monHbiit aHaNW3 MPUCIAHHOTO €MY MUHEpana, To
0Ka3an0Ch, YTO HEU3BECTHBIH 31EMEHT ABNAETCA BaHaaneM. Ony6aMkoBaHHOE
CedcrpemMoM ONHCaHHE CBOHCTB BaHAIMA COBNANO CO CBOHCTBAMH HEH3BECT-
HOT'O 3IEMEHTA, 3aNMHCaHHBIMM B JIaOOpaTOpHBIi XypHan Bénepom.

B nefictBurensHocTH BaHami ObUT OTKpRIT ewwe paHbiie B 1801 r. mekcu-
KaHCKMM XMMHKOM MHHeEpoJoromM AuapeacoM-ManyaneM aens Puo B Tom ke
MHHepane, KOTopbli aHanusuporan Bénep. PHo naxe nomy4st OKCHIbI U CONIU
HEU3BECTHOIO €MY XHMHYECKOTO 3/IEMEHTA, Ha3BaHHOIMO WM IpHUTpOHHMeM. Ho
OH, COMHEBASCh B MIPABOTE CBOMX PACCY>KAEHHM, PELLINIL, 4TO 3TO OKCHJL XpOMa.

B 1831 r. Bénaep nokasai, 4To S3pUTPOHHMI ¥ BaHAAWH — OAMH M TOT XKE
XHMHYECKHH d1eMeHT. TeM He MeHee MPUOPHUTET OTKPLITHUS BaHAaUA ocTall-
cs 3a Cederpemom.

OrtBer Ha Bonpoc S (5).

HeMEHT Homep Homep nepuona Homep rpynmes
3/IEMEHTA (ero Bua) (ee Tum)
Kaasuuit (Ca) 20 4eTBepThIH (60J1bLLOH) BTOpas (rnasHas)
Llunk (Zn) 30 ueTBepThIi (60J1bL10H) BTOpasd (nobouHas)
CypsMa (Sb) 51 nsateiii (60nbLION) naras (noboyuasn)
Tauran (Ta) 73 wiecToi (60abLOi) natas (noGouHas)
Esponuii (Eu) 63 wectoi (60b1I0H) TpeThs (noGoyHasn)

§ S (5). Xumuueckue popmyel.
OmHocumenbHaa AMOMHAA U MONEKYIAPHAA MACCbI

OTtser Ha Bonpoc 1 (c).

OTHOCHUTENIbHAs MOJIEKYASApHas Macca — BEJHYMHA, KOTOpasA MokKasblBa-
€T, BO CKOJILKO pa3 MOJIeKyJ/ia JaHHOro BewecTsa Taxenee 1/12 Macesl aroMa
yriepona.

Oteet Ha Bonpoc 1 (3).

3H — Tpu aroma Bosopoaa.

2H,0 — aBe MoJieKy/bl BOIbI, Ka)K/1aa U3 KOTOPbIX COCTOMT U3 OAHOTrO
aToma KUCAOpOAa U ABYX aTOMOB BOAOPO/A.

50, — naTh MOJIEKYN KHCIOPOAA, KaXaas U3 KOTOPbIX COCTOMT U3 ABYX
aTOMOB KHcnopoJa.

OrtBer Ha Bonpoc 2 (4).

C:H:0

12:22:11

Ha 12 atomos yriepoaa npuxoaurcsa 22 aroMa Bojoposaa u 11 aromos
KMCIopoaa, 3HauuT popmyna caxapa C,Hx,0).
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OTtBeT Ha Bonpoc 3 (H).

Kucnopoa — O:; M(0;) =2 - 16 =32

Cepa — Sg; M(Sg) =8 - 32 =256

I"enuit — He; M,(He) =2

Srunosbiii cnupt — C;HO; M(C,H0)=2-12+6-1+1-16=46

Meran — CHy; M(CH,)=1:12+4-1=16

Yranekucasiid raz — CO,; M(CO,)=1-12+2-16 =44

O30 — O;; M(05) =316 =48

YrapHbiii ra3 — CO; M(CO) =12 + 16 = 28

OtBet Ha Bonpoc 4 (5).

30 — 3 aTtoma KHcnopoaa — aroMapHOe COCTOAHUE (CBOOOAHBIE aTOMB!).

50; — 5 MouieKyJ1 KHCOpoAa — MPOCTOE ABYXaTOMHOE BELLECTBO.

4CO; — 4 monekynbl YTEKHCIOro rasa — CAOXHOE TPEXaTOMHOE Be-
LLECTBO.

OTtser ua sonpoc 5 (2).

A; 1 M, HE MMEIOT €AMHHLL U3MEPEHUS, TTIOTOMY YTO 3TO OTHOCHTEIbHBIE
BEJIMUHHBI, NNOKa3bIBAIOLIHE TOJBKO, BO CKOJIBKO pa3 NaHHbIH aTOM WM MO-
aexyna Tsokenee 1/12 maccel aToMa yriiepoia, a He MX HCTHHHBIE Macchl.

Otset Ha Bonipoc 6 (u).

M(80,)=32+2-16=64 M(SO;)=32+3-16=280
m(s):_ﬂs_)_ziz_:oj w(g):.é_r@__:E:o’z;
M,(SO,) 64 M,(SO,) 80

B Monexyne SO, maccoBas foJis cepbl 6osblue.
Otser Ha Bonpoc 7 (H).

M(HNO;) = 1-1+1-14+3 - 16 =63; 0(0) = —-29O__¢ 762,
M, (HNO,)
w(H) = AHL:L:(),OM;(D(N): __m)_=l_4_=0,222
M,(HNO,) 63 M,(HNO,) 63

OTBeT Ha Bonpoc 8 (H).

1. BemectBo — rimoko3a, CgH;,0s.

2. KauecTBeHHbI# cOCTAaB — COCTOMT U3 TPEX JIEMEHTOB: Yriiepoaa, Bo-
A0poAaa U KMCIopoa.

3. Tun BeuiecTBa — CJIOXKHOE BEUIECTBO.

4. KonnyecTBeHHbIH COCTaB BELIECTBA: B MOJIEKYJIE COAEPXKHUTCA 6 aro-
MOB yriepoja, 12 aToMoB Boaopoda U 6 aTOMOB KHCIOpOAa.

5. OrHocurenbHas monekynspHas macca — M(CH;,O¢) = 6 - 12 +
+12.-1+6-16=180.

6. CooTHoweHue Macc 3eMeHTOoB B 3ToM BetecTse: m(C) : m(H) : m(O) =
=72:12:96=6:1:8.

7. MaccoBble 10/14 /IEMEHTOB B 3TOM BEUIECTBE:

w(C) = 612 =0,4; o(H) = L2'—1= 0,067 ; o(0O) = 6—.—E=0,533
180 0 180
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I'naBa 1 (1). ATOMbI XHMHYECKHX 3JIEMEHTOB

§ 6 (6). OcHosnble ceedenun 0 cmpoeHuu amomos

Otser na Bonpoc 1 (1).

Ousuk CTOHM J0Kas3ad, YTO B aroMax €CTh YacTHLUBI, MEPeHOCALIHE
3NEKTPHYECTBO, U Ha3Bal Ux dekrpoHamu. Pusnku Tomncon u [leppeH mo-
Ka3aji, YTO 3MEKTPOH HECET HAWMEHBIUMI OTPHHATENLHbINA 3apald. PU3MK
Bbekkepens 0OHapy»KHi, YTO aTOMbI HCMYCKAIOT KAKOE-TO HEU3BECTHOE U3ITY-
yenue. Pesepdopa npeanoxun Moaess aToMa, rae BCsi Macca aroMa M nojio-
KMTENbHLIA 3apsad COCPEOOTO4EHb B Aape, paauyc sapa B 100000 pas
MEHblLE paauyca aToma.

OrBer Ha Bonpoc 2 (2).

VYuensie ewie 8 XVII Beke noHUMaNM, 4YTO aTOMbl — 3TO TOXE CJOXKHbIE
KOHCTPYKUMH, COCTOSWME U3 elie 60/ee MENKUX COCTaBISIOLIMX, TOILKO
TOrAa HE MOTJIM €Hle 3TOTO A0Ka3aTh, a yx B XIX Beke, koria Hayka nocTo-
SSHHO fIPOJBUTajach BMEpPEN, MHOTHE YUEHble NMOHMMAH, YTO aTOMbl —
CJI0XKHBIE HaCTHLIbI.

Otset Ha Bonpoc 3 (3).

Hatpuii (Na): | docdop (P) 3onoTo (Au)
Yucno npotToHOB 11 15 79
Yucno 3JIeKTPOHOB 11 15 79
Yucao HEHTPOHOB 12 16 . 118

OT1Bet Ha Bonpoc 4 (4).

OT naTHHCKOro nucleus — fApo, NPOM3OULIO HAa3BaHHUE HYKJIOHBI, T.K.
MNPOTOHbI U HEUTPOHBI BMECTE 0HPL2yioT Aapo.

Pesepdopa OTKpeUI M H3yuan CTPOECHHE sApa B arOME, MO3ITOMY W €ro
TEOPHIO Ha3bIBAIOT HYKJIEAPHOH.

OTtBeT Ha Bonpoc S (5).

DneMeHT ¢ MOpAAKOBbIM HOMepoM 35 — 310 6pom (Br). 3apan aapa ero
aroma paseH 35. AToM Opoma coaepKHT 35 NpoToHOB, 35 3EKTPOHOB U 45
HEHTPOHOB.

§ 7 (7). Hamenenun 6 cocmage adep amomoeé
Xumuueckux yiemenmos. Hzomonbl

Otser Ha Bonpoc 1 (1).

Msoronst 19K u 13Ar npossasior pasmbie CBOWCTBA, MOTOMY 4TO

MMEIOT pasHblif 3apsa AApa U PasHOE KOJHYECTBO SJIEKTPOHOB.

OrBet Ha Bonpoc 2 (2).

OrHocuTenbHas aTOMHas Macca aproHa 6iu3ka k 40, T.K. B ape €ro aroma
18 npoTOHOB U 22 HEHTPOHA, a B AApe aroma kanus 19 npotoHos v 20 HeitTpo-
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HOB, NO3TOMY €r0 OTHOCHTENbHAA aToMHasi macca Onm3ka k 39. Tak kak uucno
NPOTOHOB B SIPE aTOMa Kk OonbiLie, OH CTOUT B TabnuLe NMocsie aproxa.

OTBeT Ha Bonpoc 3 (3).

M30TOMBI — 3TO pa3HOBUAHOCTH aTOMOB OJHOIO IEMEHTA, HMEIOLLHE O/IH-
HaKOBOE KOJIMYECTBO MPOTOHOB H 3IEKTPOHOB W Pa3THYHOE HYHCIIO HEHTPOHOB.

OtBet Ha Bonpoc 4 (4).

H3oToms! xn10pa cxoxu no cBoiicTBaM, T.K. CBOHCTBa OTIPEAENAOTCS 3aps-
JIOM Apa, @ HE ero OTHOCHTENbHOM MaccoM, AaXe NpH U3MEHEHUH OTHOCHTEITb-
HOM arTOMHO# Macchl H30TONOB XJiopa Ha | WK 2 €AHHHLIBI Macca U3MEHAETCA
HE3HAYUTE/BHO, B OTJIMYHE OT M30TONOB BOAOPOAA, FE NP N0OABIEHHH OAHOTO
WM ABYX HEHTPOHOB Macca sapa U3MEHAETCS B 2 UM 3 pasa.

OtseT Ha Bonpoc 5 (5).

JlefitepueBas (Tskenas BOAa) — cCOeauHeHHWe, rae 1 arom kucaopoaa
CBfA3aH C IByMs aTOMaMH H30TOMa BOJAOpoOJAa ZID , dopmyna D,0.

Cpasxenue cBoiicts D,O u H,0

[pu3Haku cpaBHEHUA D,0 H,0
M, 20 18
ton °C 3.81 0
tenns °C 101,43 100
MJIOTHOCTb. 1/MJt 1,105 1.005
MaxcuMmanbHas mnjioT- 11.6 4
HocTb nipu ¢, °C
Brusauue na xuBble ["y6urenbna ans BaxHeiiiuee BetecTso, nogiep-
OpFraHM3Mbl ®HBBIX OPraHKH3MOB | XHBAIOILCE KUZHEAEATENLHOCTD

OTtBet Ha Bonpoc 6 (6).

BHayajle pacrosiokeH 3/1eMEHT ¢ GOMbLIMM 3HAYEHHEM OTHOCHTEJILHOM
aTOMHOIi Macchl B napax:
128

Te-1 (Tennyp-uon)

Th-Pa (Topuii-npoTakTHHHIA) 23920Th u % Pa.

Teu 7L

-38 237

U-Np (ypaH-HenTyHu#) Np.

§ 8 (8). Cmpoenue 3nekmponnsix 060104ex amomos

OtBet Ha Bonpoc 1 (1).

@) @) @)
2

8 3 2 8 5
13A12¢7, 8¢, 3e” 5P 2¢7, 8e7, Se” 0 2¢7, 6¢”

a) —— CXeMa CTPOEHHMs aToMa aIOMMHMA, 0) — CXeMa CTPOEHHs aTtoMa
docgopa; B) — cxeMa CTPOEHHS aTOMa KHC/Iopoaa.
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OtBet Ha Bonpoc 2 (2).
a) CpaBHHM CTpOEHHe aToMOB a3oTa U docdopa.

v () e ()
25 2 85
N 2e7, 5¢” +sP 2¢e7, 8¢7, 5¢7

CrpoeHue EKTPOHHON 060I0UKHM ITHX aTOMOB CXOXe, 00a Ha nocien-
HEM JHEPreTHYECKOM YpPOBHE coaepyar 5 anektpoHoB. OHAKo y a30Ta Bee-
ro 2 3HEpreTUYECKUX YpoBHS, a Y pocdopa ux 3.

6) CpaBHuM cTpoeHHe aTomos ¢ocdopa u cepbl.

» @ . @)

2 8 5 2 8 6
+15P 2e’, 86_, Se” +;68 25_, 85_, 6e”

Atombl pocopa H cepbl HMEIOT 1O 3 IHEPreTHUECKHX YPOBHA, MPUUEM
y K&KIOr0 MocieHuil ypoBeHb He3aBepuIEHHbIH, HO y docdopa Ha nocnen-
HEM IHEPreTHYECKOM YPOBHE 5 3/IEKTPOHOB, a Y Cepbl 6.

Otset Ha Bonpoc 3 (3).

ATOM KpeMHHA coieput B aape 14 npotoHoB u 14 HefirpoHoB. Yncno
3/IEKTPOHOB, HAXOAALIMXCA BOKPYT A7Apa, KaK H YHCIIO NMPOTOHOB PAaBHO MO-
pALKOBOMY HOMEpY dfieMeHTa. Yucnio dHEPreTHYECKHX YpOBHEH onpenens-
€TC HOMEPOM MEpPHOAA U paBHO 3. YHCIO BHEWHMX EKTPOHOB ONpeesns-
€TC HOMEPOM IpYMIILl U paBHO 4.

OtBeT Ha Bonpoc 4 (4).

KonuuecTBo comepawmxca B MEPUOAE INEMEHTOB PaBHO MAKCHMAJIbHO
BO3MOXKHOMY YHCHY 3JIEKTPOHOB HAa BHELIHEM J3HEPreTH4YE€CKOM YpPOBHE U
3TO 4HMCIIo onpenenseTcs no popmye 2n’, rae n — Homep nepuoza. [Toaro-
My B NIEPBOM NEPHOAE COAEPIKMTCA TOJIBLKO 2 IMEMEHTa (2 - 1%), a Bo BTOpOM
nepyozie 8 anementos (2 - 27).

OTtBet Ha Bonpoc 5 (5).

B actponHomuu — [lepron BpauieHus 3eMiin BOKPYT CBO€E#H ocu 24 vaca.

B reorpaduu — CmeHa ce30HOB ¢ nepuogoM | ron.

B ¢uzuke — [Mepuoanueckue konedaHus MasTHHUKA.

B 6ouonorun — Kaxaas kieTka Apoxokei B ONTUMAIbHBIX YCOBHAX pa3
B 20 MMH. enuTcs.

Ortser Ha Bonpoc 6 (6).
DNEKTPOHDBI U CTPOEHHE aToMa ObITH OTKPLITH B Hauaine XX Beka, 4yTb
nosxe GbUI0 HANMCAHO 3TO CTHXOTBOPEHHE, KOTOPOE OTPAKAET BO MHOIOM
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HYKJICAPHYIO, WM MJIAHETAPHYI0, TEOPHUIO CTPOEHHS aTOMa, a TaKKe aBTop
JOTYCKAaeT BO3MOXHOCTb, YTO W JNIEKTPOHBI TOXE CJIOXKHBIE YaCTHLB,
CTPOEHHE KOTOPbIX Mbl €LHE MPOCTO HE H3YUMJIH.

Ortser Ha Bonpoc 7 (7).

fTpuBeneHHble B yUeOHHUKE 2 4ETBEPOCTHILMA rOBOPAT 00 OFPOMHOM MO-
3TH4YeckOM TanaHTe B. BprocoBa u rubkom yMe ero, pa3 OH MOT TaK JIErko
MOHATb W NMPHHATH BCE AOCTHXKEHHS COBPEMEHHON €My HaykH, a Takxe, 110
BCel BUIMMOCTH, MPOCBELUEHHOCTH K 00pa30BaHHOCTH B AaHHON 0ONACTH.

$§9 (9). H3menenue uucna 31eKmpono6 Ha 6HeIHEM
IHEPZEMUYECKOM YPOBHE AMOMOB XUMUHECKUX ITIEMEHMOE

OtBet Ha Bonpoc 1 (1).
a) CpaBHHM CTPOEHHE U CBOHCTBA aTOMOB YI/epoJa H KpEMHUS

2 4

2 8 4
,.6C 2¢7, 4¢” +|4Si 2¢7, 8¢, 4¢”

[To CTpOEHUIO 31EKTPOHHO#H 060104KH ITH TEMEHTHI CX0XH: 00a Ha no-
CJIENHEM IHEPreTUYECKOM YPOBHE MMEIOT N0 4 3/EKTPOHA, HO y yraepoja 2
SHEPreTH4ECKHX YPOBHA, a Yy kpeMHus 3. T.K. YHCNO 3IEKTPOHOB Ha BHELI-
HEM YPOBHE OAMHAKOBO, TO M CBOWCTBA ITHX 3MEMEHTOB OyAyT MOX0XH, HO
panuyc atoMa KpeMHHs 0onblie, MO3TOMY MO CPABHEHHIO C YIJIEPOAOM OH
Oyner nposABasTh GOMbLIE METALTHHECKUX CBOHCTB.

6) CpaBHHM CTPOEHHE M CBOHCTBA aTOMOB KpeMHHUA H docdopa:

. ®

2 8 4 2 8 5
+|4Si 26-, 86—, 4e” +|5P 26“, 867, Se’

ATombel KpeMHHA U docdopa HMEIOT MO 3 IHEPFEeTHYECKUX YPOBHSA, NpH-
4YE€M Y KaXI0ro NocC;ieAHHH YpPOBEHb HE3ABEPLUEHHBIH, HO y KPEMHHS Ha Mo-
CNEIHEM JHEPrCTHYECKOM YpoBHe 4 3/1eKTpoHa, a y (ocdopa 5, nosromy
panuyc aroMa pochopa meHble U OH B GONIBLICH CTENEHH NPOABIIAET HEME-
TAUTHUECKHE CBOHCTBA, YEM KPEMHMIA.

OteeTt Ha Bonpoc 2 (2).
a) PaccMoTpum cxemy oOpa3oBaHWA HOHHOW CBA3H MEXAY HAaTpHEM H
KHMCJIOPOAOM.
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1. Harpuii — anemeHT rnaBHo#t noarpynnsi 1 rpynns!, Meram. Ero ato-
My Jler4ye oTaath | BHEWHUH dNEKTPOH, YeM NPHHATL HEROCTalOLME 7:
Na’ - le" > Na’
aToM HOH
2. Kdcnopoa — 3neMeHT rnaBHOH noarpynnbi VI rpynnel, Hemeramn.
Ero atomy nierye npunaTth 2 31€KTpPOHA, KOTOPLIX HE XBAaTaET 10 3aBeplie-
HUS BHEIIHErO YPOBHA, YeM OTAATh 6 JNICKTPOHOB C BHELLHETO YPOBHS.
0% +2¢ »02
artom HOH
3. Cxavana HaiineM HauMmeHbllee obluee KpaTHOEe Mexly 3apsaaMH 06-
Pa30oBaBIUMXCA HOHOB, OHO paBHO 2(2-1). Uro6sl atombl Na oTnanu 2 3nek-
TPOHA, HX Hano B3ATH 2(2:1), 4roObl aTOMBI KUCIOPOAA CMOT/IM NPHHATH
2 37IEKTPOHA, UX HYXKHO B3ATb 1.
4. CxeMaTHyHO 0Opa3oBaHHE WOHHOM CBA3H MEXAY aTOMaMH HATPHS H
KMCIOPO/Ia MOMKHO 3aNucaTth TaK:
X
R -2
2Na’+ 0% - Na,"'07? - Na,0
2e”

6) PaccmMoTpuM cxeMmy 06pa3oBaHHA HOHHOM CBS3H MEXAY aTOMaMH JiH-
us U pocdopa.
1. Jiutuit — snemedT | rpynnbt rnaBHoM noarpynnsi, metaut. Ero aromy
nerye OTAaTb | BHEWIHUIA INEKTPOH, 4EM NMPUHATb HEAOCTAIOLIHE 7:
Li® - 1e" > Li*!
aToMm HOH
2. Xnop — sneMendT raapHoit noarpynnel VII rpynnsi, Hemetann. Ero
aToMmy Jierye NpUHATH | 3NEeKTPOH, YeM OTAaTh 7 3EKTPOHOB:
Cl’ +1e »CI-
aroM HOH
3. Haumensiuee obuee kparHoe 1, T.€. urobbl 1 aTom nuTus oTaAan, a
aToOM XJIOpa NPUHAN | 2NEeKTPOH, HAJIO B3ATh HX MO OAHOMY.
4. CxemarnuHo oOGpa3oBaHHE HOHHOM CBA3M MEXJAY aTOMaMH JIUTHUA H
XJI0pa MOXHO 3aMmMcaTh TakK:
1
Li°+Cl° > Li*'CI'' - LiP
le”
B) PaccmoTpum cxeMy obpazoBaHusi HOHHOM CBS3H MEXIY aTOMamH
marHus u dpropa.
1. Maruu#i — 3nemedt Il rpynnet rnaBHo#t noarpynnsl, Metama. Ero
aToMy Jierde OTAaTh 2 BHELIHUX 3NEKTPOHA, YEM NMPUHATH HEAOCTAIOWME 6:
Mg? - 2¢” - Mg*?

aTroM HOH
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2. dTop — snemeHT rnaBHoi nmoarpynmnet VII rpynnel, HemeTami. Ero
aToMy Jierye APUHATH | SJIEKTPOH, KOTOPOro HE XBAaTaeT [0 3aBepileHHs
BELUIHETO YPOBHA, YEM OTAATh 7 3/IEKTPOHOB:

FO +1e »>F"!
aToOM WOH

3. Haiinem HaumeHblee ofuiee KpaTHOe Mexay 3apsaaMu obpa3oBas-
IUMXCR HOHOB, OHO paBHO 2(2-1). YTOOBI aTOMbl MarH1s OTRAMH 2 3NEKTPO-
Ha, HYXX€H TOMbKO OJIMH aToM, YTOObI aTOMbI TOpA CMOTJIH NPUHATH 2 JJIEK-
TPOHA, UX HYXKHO B3ATb 2(2:1).

4. CxemaruuHo 06pazoBaHHE MOHHOH CBA3H MEXAY ATOMaMH JIMTHS W
docdopa MOXKHO 3anUcaTh Tak:

2

Mg + 2F° - Mg*™?F,”! — MgF
|g2e‘ | g I gk»

Otser Ha Bonpoc 3 (3).

Camble THNMYHbIE METAIbI PAclOJIOKEHBI B NEPHOAMYECKON cHCTEME
B HayaJie¢ NepHOJOB W B KOHIlE FPYyMNm, TakuM 00pa3oM, caMbiM THIHYHBIM
metayioM asasetcs ¢paHuuit (Fr). TUnNHYHBIE HEMETAIbI PACNOJIONKCHbI
B KOHLE MEepHoJOB ¥ B Hayane rpynn. Takum obpasom, camblit THMHY-
Hbiit HemeTann ¢rop (F). (lenuit He MpoABNAET KAKUX-AMOO XHMHUECKUX
CBOWCTB).

OtBer Ha Bonpoc 4 (4).

HHepTHble ra3bl cTaid Ha3biBaTh 61aropoIHBIMH, TakK K€ Kak U METaibl,
NMOTOMY YTO B MPHPO/JE OHW BCTPEUAKOTCA HCKIIOUMTENLHO B CBOOOAHOM BHU-
e ¥ ¢ 00NbWKUM TPYAOM 00pasytoT XHMHUYECKHE COEANHEHHS.

OTrser Ha Bonpoc 5 (5).

Boipaxketive «YaHiibl HOYHOrO ropoAa ObUIM 3aMUTHI HEOHOM» XUMHUe-
CKH HEBEPHO, T.K. HEOH — HHEPTHbIN, MaopacnpoCTpaHEHHbIH ras, B BO3-
AyXe €ro COAEPKUTCA o4eHb mMano. OQHAKO HEOHOM 3aNONHAKOT HEOHOBbIE
NlaMMbl ¥ JIaMIBl THEBHOTO CBETA, KOTOPBIE YACTO MCMONB3YIOTCH A1 NOA-
CBETKH BBIBECOK, aHilL, pEKiIaM HOYbIO.

§ 10 (10). Bzaumooeiicmeue amomos
IIEMEHMOB-HEMEMA108 Medcdy CoDou

OTtBet Ha Bonpoc 1 (1).
JNEKTPOHHAsA cxeMa OOpa3OBaHHA JBYXaTOMHOH MOJEKYJlbl rajgoreHa
6yZeT BLITNAACTH TaK:

tfar + +fas > 2faf)a
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A cTpykTypHas ¢opmyna
Hal — Hal

OTtBeT Ha Bonpoc 2 (2).
a) Cxema o6pasoBaHus Xumuueckoit cBasu aa KCl:
Kanuit — sneMenT | rpynnsi, ero atoMy nerdye otaath | BHEIIHHI dj1ek-
TPOH, YEM MPHHATbL HEAOCTAKOLLHE 7.
Ka’-le” > K’
aToM HOH
Xnop — anement VII rpynnei, ero aromy nerve npuHats 1 Hegocrato-
Ui INEKTPOH, 4EM OTAATH 7 JIEKTPOHOB.
Cle+le »CI

aToM HOH

/N
K’+Cl° 5 K''CI'! -» KCl
L le
6) Cxema obpa3zoBaHusA XuMHuecKoi cBa3u aia Cl,:
Xnop - anemeHt rnasHoit noarpynnsl VII rpynnsl. Ero atoMbr HMe0T
7 3MEKTPOHOB HA BHEIIHEM ypoBHE. UMCI/IO HENApHBIX 3MEKTPOHOB PaBHO
8-7) 1.

iCl + +CI* - 1CHICE:

Caa3b MEXAY aTOMaMu OAHOro M TOrO XK€ 3JICMCHTA KOBAJICHTHA.

OtBeT Ha Bonpoc 3 (3).

Cepa — aneMeHT rnaBHoi noarpynnsl VI rpynnsi. Ee atomel UMeroT
6 37CKTPOHOB HAa BHEWHEM YpoBHE. UHCNO HEMapHBIX 3EKTPOHOB PaBHO
(8-6)2. B monekynax S, aToMbl CBfi3aHbl ABYMS OOLUMMH INEKTPOHHBIMH
napamH, noITOMy CBs3b ABOHHaS.

Cxema ofpasoBanust Monekynsl S, OyneT BeIrIAAETh CAERYIOWUM 06-
pasom:

S+ 3Se .S .
Wiy
§=S

Otset na Bonpoc 4 (4).

B monekyne S, cBa3b aBoiiHan, B Monekyne Cl cBa3b oanHapHas, B MO-
nexyse N, — tpoiinas. [ToaTtoMy camoii npouHoit Mosiekyoit 6ynet N,, me-
Hee Npo4Hoit S,, a ewwe ciabee Cl,.
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Jlnuna cBsi3W camas ManeHbkas B MoJiekyne N,, 6onbluie B MoJiekyne S,,
eute 6onbiue B Monekyie Cls.

OtBeT Ha BONpoC 5 (H).
BetecTBa ¢ KOBaIeHTHOH HENOMAPHO# cBA3bIO: N,, O, H..
BeitecTsa ¢ HoHHOI ¢Ba3bio: Li,O, KClI, CaF,.

§11 (11). Koeanenmnan nonapran
XUMUYECKAA C6A3b

OTtBer 1a Bonpoc 1 (1).
Tak kak 3nayeHus D0 Bojgopona U pocdopa oaHAKOBBI, TO XUMHUUECKas
cBs3b B Moniekyne PH; 6yner koBaneHTHOH HemonspHOM.

Otsert Ha Bonpoc 2 (2).

1. a) B Moniekysie S, cBA3b KOBANEHTHAs HEMOAAPHAsA, T.K. OHa obpa3oBa-
Ha aToMaMH OJHOro M Toro ke iemenra. Cxema obpasoBaHus cBaA3M Oyaer
cleayoLLEN:

Cepa — 3a€eMEHT M1aBHOI noarpynnsl VI rpynnel. Ee aromMbt HMEIOT 1O

6 3nekTpoHOB Ha BHewHeH obonouke. HenapHblx 3sexkTpoHoB Oyner:
8§-6=2.
LI 2

O0603HaunM BHEIIHHE 3NEKTPOHBE S §
e

S:+:.S.—)S .S.

Wi
S=S§
6) B Monekyse K,O cBa3p HoHHadA, T.K. OHa oOpa3oBaHa aromaMmHu dJe-
MEHTOB METaJ1a U HEMETAJIA,
Kanuit — snemenT | rpynne! rnaBHo# noarpymnnsl, Metaui. Ero atomy
Jierye oTaaTe | JIeKTPOH, YeM NPUHATL HEAOCTatoLLHE 7:
K% —1e »K"!
aroM HOH
Kucnopoa — anemeHT rnasnoil noarpynnel VI rpynnei, Hemetain. Ero

aTomy Jier4ye MpUHATh 2 JJEKTPOHA, KOTOPbIX HE XBAaTaeT A0 3aBEPLUCHHA
YPOBHS, Y4EM OTAATH 6 3IEKTPOHOB:

0% +2¢ 50?2
aToM HOH

HalineM HanMeHbluee oblee KpaTHOe MexXay 3apsanamMH obpa3oBaBLINX-
€A MOHOB, OHO paBHO 2(2-1). UToObl aTOMBI KaIMA OTAATH 2 3NEKTPOHA, UX
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HY>XHO B34Tb 2, YTOOBI aTOMBI KHCIOPOJ@ CMOTJIH MPHHATL 2 3JIEKTPOHA, He-

06xoauM ToabKO 1 aToMm:
2

K'+0°>K,"07 > K;0

B) B monekyne H,S cBf3p koBalleHTHas nonfpHas, T.K. OHa 00pa3oBaHa
aTromaMH 31eMEHTOB ¢ pasnuuHoit 30. Cxema obpasoBaHus CBA3M Oyner
cnenyowen:

Cepa — aaemenT rnasHoit noarpynnsl VI rpynnei. Ee atombl nmetoT
no 6 3MeKTPOHOB Ha BHeWwHel obonouke. HenapHbix anekTpoHoB Oyner:
8-6=2. .
Boaopon — anemeHT rnasHoii noarpynnst | rpynnel. Ero aromst conep-
*art no | anexkTpoHy Ha BHewHel obonouke. HenmapHeim sprsercs | asek-
TPOH (1A aTOMa BOJOPO/A 3aBEPLUEHHBIM ABJISETCA ABYXIJIEKTPOHHBIHA ypo-

BeHb). O603HaUMM BHELIHUE WIEKTPOHbI: *Se <H
L]

H-+-S-+-H—>H§é’§ﬂ

H—S—H

OO6Luue 3MEKTPOHHBIE Mapbl CMEUIEHbl K aTOMY cepbl, kak Gosee 3nek-
TPOOTPHLIATENLHOMY

WIH

H5+ N 825— « Hﬁ+
1. a) B mostekyJie N, CBA3b KOBaJIEHTHas HemoJsiApHas, T.K. OHa oOpasoBa-
HAa aTOMamM OJIHOTO M TOro ke aneMmeHTa. Cxema o6pa3oBaHHA CBA3H Clie-
ayoulas:
A30T — 3neMeHT M¥aBHO# noarpynnel V rpynnsl. Ero aromsr umeror
5 3/1IeKTPOHOB Ha BHelHe# 06onouke. HenapHeix 21€xTpoHOB: 8 — 5 = 3.

Loy ®
OG603HauMM BHELIHHE JIEKTPOHbLL: (N s

IND + N > INTiNG

N=N
0) B Mosexyse Li;N cBA3p HOHHas, T.K. oHa obpa3oBaHa aToMaMu e~
MEHTOB META/U1a H HEMETAJIA.
JIuTuit — 3neMeHT miaBHOi noarpynns! | rpynnel, mertann. Ero atomy
Jerue OTAaThb 1 3NEeKTPOH, YeM MPUHATL HEAOCTatOWIHE 7.

Li® - 1e” - Li*!
aToM HOH

19



A30T — 3JIEMEHT [J1aBHOM noarpynnsl V rpynnsi, Hemetann. Ero atomy
nerye NPUHATH 3 IIEKTPOHA, KOTOPBIX HE XBATAET A0 3aBEPLUEHHA BHELIHErO
YPOBHS, YEM OTIATb MATb JIEKTPOHOB C BHELIHErO YPOBHS:

NO +3e">N-3
arom HoH

HaitnemM HauMenblee o0liiee KpaTHOE MEXIY 3apsiaMH 06pa3oBaBLUMX-
¢ MOHOB, OHO paBHO 3(3-1). UTo6bl aTOMBI IUTHA OTAANK 3 3/IEKTpOHA, He-
ob6xonumo 3 aTtoma, uyToObl aTOMBI a30Ta CMOI/IH MPUHATL 3 INEKTPOHA, He-
00X0a1M TOJILKO OAHH aTOM:

3

3L§°_+ N’ - Li;"'N? - LisN
| <€ l

B) B Mosiekysie NCl; cBA3b KOBaJIEHTHas MoJApHas, T.K. OHa oOpa3oBaHa
aToMaMH 3/1EMEHTOB-HEMETAUIOB C Pa3iMYHbIMK 3HadyeHHamu 0. Cxema
00pa3oBaHHs CBA3M ClELYyIOLIan:

A30T — 2JneMeHT riaBHoi noarpynnsl V rpynnbl. Ero atomsl umeror
A0 5 31€KTPOHOB Ha BHeuwHeil obonouke. HenapHbix J7€KTPOHOB OyneT:
8-5=3.

Xnop — anemenT rnasHoi noarpynmnel VII rpynnei. Ero atomsl conep-
XaT no 7 3MEKTPOHOB Ha BHellHeH obonouke. Henapueim ocraercs 1 anek-

o
TpoH. O603HauUM BHelHHUE InekTpoHbl: *N°*  *Cl¢

:Cle + +Ne ++Cl - 1 CIENE)CE:

LR L] LR J s ® LX)
i T Ch
sCl: L

O6uine 351eKTPOHHBIE Napbl CMELUEHbI K aroMy a3oTa, Kak Gosiee ek~
TPOOTPULATEALHOMY:

CI¥* > N¥® « ™

T
cr

Otset na Bonpoc 3 (3).

Csa3b B Monekyse HCl Menee nosnspHa, yem B mosekyie HF, T.k. 8 paay
u3meHeHus D0 XNop U BOAOPOA MEHEE yaaleHbl ApYT OT Apyra, ueM $Top H
BOJOPOL.

OtBeT Ha Bonpoc 4 (4).

KoBanenTHas xuMudeckas cBa3b obpasyercs 3a cuer 00600UIeHUs BHELL-
HUX 2JEKTPOHOB. [1o yHcay 0O1MX IMEKTPOHHBIX Map OHa ObiBaeT OAMHAp-
HOH, ABOMHOI MM TpoiiHoi. TTo DO koBaNeHTHas CBA3b AEAMTCA HA MONSAp-
HYIO M HETIOJIAPHYIO.

20



§ 12 (12). Memannuueckaa xumuueckan céassb

Oteer Ha Bonpoc 1 (1).

Merananyeckas CBA3b CX0Xka C HOHHOH B TOM, YTO 34ECHh TOXKE MPOUCXO-
JUT MPOUECC OTAAYU-MPUHATHSA 3EeKTpoHOB. Ho npu HOHHO# CBA3M 3ek-
TPOHBI NEPEXOAAT OT OJIHOrO aTOMa TOJILKO K COCEAHEMY, TOrAa KaK Npy Me-
TaNNUYECKOH CBA3H EKTPOHBI CMOCOOHBI NEPEXOANUTH Ha 10001 aToM.

OtvseTt Ha Bonpoc 2 (2).

JIns NOBbLILIEHHUS TBEPOCTH METAJIOB M CNJIABOB B HUX J00aBAAIOT pas3-
JHYHBIE CrIEUMATIbHBIE KOMITOHEHTDI, MOBBILLAIOLIME MPOYHOCTD: METANIHYE-
ckue KapOuaAbl BXOAAT B COCTAaB YYryHOB M CTajleH, NMpHaaBas UM TBEPROCTb,
M3HOCOYCTOHYHMBOCTL M Opyrue LeHHble kauecTBa. Ha ocHoBe kapbunos
Bosib()paMa, TUTAHA W TAHTalla NMPOU3BOAAT CBEPXTBEPAbIE W TYronjgaBKue
CrJIaBbl, NPUMEHAEMbIE VT CKOPOCTHOM 06paboTku MeTannoB. Takue crna-
Bbl M3rOTABJMBAIOT METOJAaMM NOPOILKOBOH MeTalypruu. B kadectee ue-
MEHTHUPYIOILETO MaTepHaia 4Hallle BCEro HCHONb3YIOT KOOAIbT M HHKEIb.
Ob6bAcHAETCA Takan TBEPAOCTb TEM, HTO HUTPHUABI H KapOHILI UMEIOT aMa-
30MoA00HY IO KPUCTAITHYECKYIO PEMIETKY.

Ortser Ha Bonpoc 3 (3).

B mosekyne Li, (mapel auTHs) CBA3b KOBAJEHTHas HenoaspHas. Cxema
00pa3oBaHus CBA3M ClEAyrOLIan:

JluTunii — 3nemenT | rpynnsl raaBHoH noarpynnsi. Ero aromul Ha BHel-

Hell o6onouke uMeloT Mo 1 anekTpoHy. O603HAYHM HEMAPHBLIE TEKTPOHbIL:
Lie

Lis + +Li - Li{,| Li

Li—Li
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I'nasa 2 (2). IIpocTbie BemecTBa

§ 13 (13). IIpocmesie gemecmea-memannst

O7tBet Ha Bonpoc 1 (1).
Cpenu BCex MEPEYHCIIEHHBIX BEILECTB CEPa ABISETCH HEMETAIOM.

OrseT Ha Bonpoc 2 (2).
CTuxoTBOpEHHE OBLIO HAMUCAHO B ANXHMHUYECKHUI NEpPHOI, KOraa anxu-
MUKH CYUTAJIU, YTO BCE METAITb MOXHO NONYYUTb U3 CEPbI U PTYTH.

Otset Ha Bonpoc 3 (3).
B crpoke «MuHocckuit 6or 1ebs ckoBan?» roBOpUTCA O KOBKOCTH Me-
Ta/JI0B, a B JA/ILHENLIMX CTPOKAX O XapaKTEPHOM METAUTMUECKOM Onecke.

OtBeT Ha Bonpoc 4 (4).

[Mapet pTyTH OYeHb SN0BUTHI. [1p1 MEXaHHYECKOM MOBPEKACHHUH NMPHOO-
POB PTYTb MOXKET pa3jMTbCs M €€ flapbl B 3aMKHYTOM MpPOCTPaHCTBE MoryT
OTPaBHThH JIHOAEH.

Otset Ha Bonpoc 5 (5).

HpesHefine Metananueckue 3epkaia ussectHsl ¢ [1I B. a0 H.3. JInuesas
CTOPOHA MX I1aKO OTNO.IMPOBaH4, 060POTHas — MOKPkITa y30pamu, ¢opma
METAIMYECKOTO 3epKana fo4TH BCeraa Kpyrnias, oHO cHabxeHo pyukoit. B
OpOH30BOM BEKE 3epkaja ObliW M3BECTHbI MPEUMYILIECTBEHHO B CTpaHax
ApeBHero BocToka; B :KeNE€3HOM BEKE OHH Nojyuuau Gonee LIMPOKOe pac-
npocTpaHeHHe. 3epKana rPeKOB U PUMIISH 3aMevaTeibHbl Xy0KECTBEHHbI-
MU pesibePHbIMH M300paXkeHHIMH Ha 0OOPOTHBIX CTOPOHAX. 3epKajlo cuMTa-
noce cumBosioM BeHepbi. [lpeBHHC 3epkana OObIYHO A€nanuch W3 OPOH3bI
niau cepedpa. CrerisHHble 3epkana NOSBUIKCE Y PUMIAH B | B. H.O.: CTek-
ASHHAA NIAaCTHHKA COEJWHANACh CO CBHHLOBOM WM ONOBAHHON noaknan-
KOH, n3obpakeHHe nosy4anoch xupee, yeM Ha Metauie. C HayanoM cpen-
HEBEKOBbS CTEKJISAHHbBIE 3€pKana MCYE3IH U BHOBb NOABWIHCH nuub B XI11
B.; NPOJOJKAMH NMPUMEHATBCA MeTaniivueckue. B XVI B. 6bina nzobperera
MOJBOAKA CTEKJIAHHBIX 3EpKaJl OJIOBAHHON aManbramoii. CoBpeMeHHbie 3ep-
Kana GLIBAKOT MJIOCKHE, BOTHYTHIE, BLIMYKIIbIE, X MOBEPXHOCTh MOXKET ObITh
cdepryeckoit, MIockoi, uMnMHApMyYeckoi, napaboaudeckoi u T.0. M, kak
NpaBHo, C cepedpsHON UM ATIOMHUHHUEBOH NMOJBOAKOH.

§ 14 (14). Ilpocmpie seuiecmea-nememaniivi

OTser Ha Bonpoc 1 (1).

[leanit — «ConHue» (¢ rpeveckoro helios)

Heon — «HOBbII» (€ rpeyeckoro neos)

APpProH — «HeaesTeNbHbIR» (C 'PEYECKOro argos)
KpuntoH — «cKpbITHBIN» (C rpedyeckoro kryptos)
KceHoH — «4yxoi» (¢ rpedeckoro ksenos)
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OrBer Ha Bonpoc 2 (2).

BoipaxkeHue «B BO3myxe maxsio rpo3oii» XHMHUYECKH HEBEPHO, T.K. Ipo-
3a — ABJIEHHE MPHPOAbI, KOTOPOE caMo Mo cebe He MOXKET UMeTh 3amaxa.
JTOT 3amax MMEET 030H, KOTOPbIi BO BpEMA Ipo3bl B MAIBIX KOJIHYECTBAX
obpa3yerca B BO3AyXe B pe3y/ibTaTe MEKTPHYECKUX pa3psoB.

OtBert Ha Bonpoc 3 (3).

B Buae Na, CylLeCTBYIOT apsl HaTPHA, a B apax METALIOB aTOMbI CBA3aHbI
KOB&JIEHTHOH HEMOMAPHOH CBA3b10. CXxeMa 00pa3oBaHKA CBA3M CIACAYIOLIAN:

Hatpuit — anement | rpynnel riaBHoit moarpynnel. Ero aromel Ha
BHELHEH 06010UKE HMEIOT MO OAHOMY JJIEKTPOHY:

Nae + *Na — Na|(!)Na

WIH
Na—Na

B monekyne Br, cBa3b koBaneHTHas HenonspHas. Cxema obpa3osaHus
CBSA3H ClleayHOIa:

BpoM — aneMenr rnasHo#i noarpynnsl VII rpynmet. Ero atomsl Ha
BHEWWHEN 000104Ke UMEIOT 7 INEKTPOHOB, HECTIAPEHHBIMH |:

Zi31~ + '?.rt ——>:§' 1.3.1’:

Wi
Br—Br

B monekyne O, cBa3b KoBaJieHTHas HenonsApHas. Cxema obpasosaHus
CBA3M ClieAyIOLIAs:

Kucnopoa — anement raasHoii noarpynnet VI rpynnsi. Ero atomel Ha
BHELUHEH 060N04YKE HMEIOT 6 INEKTPOHOB, 2 HECTIAPEHHBIX:

LR J

O:+:Q ->

2
0=0
B monekyne N, cBa3b koBajeHTHas HenonspHas. Cxema obpasoBaHus
CBA3H ClEAyolas:
A30T — 3JIEMEHT rnaBHOM noarpynmnsl V rpynnsi. Ha BHewnei 060104-
K€ ero aTOMbI HMEIOT 10 5 ATEKTPOHOB, 3 HECTIAPEHHBIX:

INS + NS — INE:NS
Hiu
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OtBeT Ha Bonipoc 4 (4).

B mMetannnueckom BoaOpoAe CBA3b NO/HKHA ObITb METANIMUECKOM, T.K.
MMEHHO OHa o0OecneyuBaeT BCe METATHYECKHUE CBOMCTBA.

OTtset Ha Bonpoc 5 (5).

Jkenenuuus norubna, nocTpanaB OT «ONOBIHHON YyMbl)» — Mpespauie-
HUA (-0/10Ba THUMHYHOrO METALIa B O-OJOBO — MENKOKPHCTANIHYECKHIt
NOPOLIOK.

[Npouecc nepexona 0AHOTO MPOCTOFO BELIECTBA B Apyroe, o6pasoBaHHOE
TEM KE IEMEHTOM, Ha3bIBAETCA AIOTPONH3aLUMei.

§ 15 (15). Koauuecmeo seuiecmea

Otset Ha Bonpoc 1 (1).

1 kmone comepxut 1000 monb, a B 1 mone 6-10% MOJIEKYJI, MO3TOMY
1 xmMonb comepxut 6-10%° monekyn. 1 Mmonb conepxut 0,001 Monb, nQITO-
My | MMosib conepxut 6-10%° Monexys.

OTtBeT Ha Bonpoc 2 (2).

a)
n(N;) = 0,75 Mosib_|m=nM |M(N,)=2- 14 =28 r/mons
m—? m(N,) = 0,75 (Mons) - 28 (r/Moab) = 21 1
Oteer: m(N,) =21 r.
6)
N(CH,,04) = m =M-n [M(CH,,06) =612 + 12:1 + 6:16 =
=910 moneky N =180 r/monb
m—? n =—N_A- n(CgH,,04) = 9-10” (Monekyn) :

6107 [ MONCKYN ) — 1 5 Mo

MOfb
m(C¢H,,04)=180(r/mons)-1,5(Monb)=270 1
Oteet: m(C¢H,,04) =270 r.

B)
n(H,S0,) =3 kMone |m=n-M M(H,SO,) = 2-1 + 32 + 4-16 = 98 r/moib
m(H,SO,) — ? m(H,S0,) =3-10°(Monb)-98(r/Monb) =
=294-10° r = 294 kr
Otser: m(H,SO;) = 294 «r.

OTtseT Ha Bonpoc 3 (3).
a)
n(H,) = 1,5 mone

N=n-Na IN(H,) = 1,5 (Mosmb)-6- 1023(M<mer<yn) =
MOJIb

N—? =910 monekyn
OtBet: N(H;) =9- 10% MOJIEKYJI.
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M(H,) = 2:1 =2 r/mons

n(H,) = 7 (r): 2 (r/mons) = 3,5 Monb

N(H,) =3,5 (Monb)-6-107 [ MONEKY ) =
MOJTb

=21-10" mosnekyn

Oreer: N(H,) = 21-10% MOJIEKY L.

B)

n(H,) = 4 kmosnb

N=n-Nx [N(H,) = 4-10°(Monb)-6-10% ( MOﬂeKy") =
Mosib
N—? | =2,4-10”" monexyn
Oreet: N(H,) = 2,4-1027 MOJIEKY.
OtseT Ha Bonipoc 4 (4).
«Macca u3Mmepsercs B MHLIMrpaMMax, rpamMmax, kuiorpammax. Konau-
4€CTBO BELIECTBA U3MEPAETCA B MUJUTHMOJISX, MOJIAX, KHIIOMONIAX Y.

OTBet Ha Bompoc S (5).

Pa3o6seM 3anauy Ha HECKOJIbKO MMYHKTOB.

a) Kakoe konuuecTBo kucnopoga 6yner conepxarbes B 1 11 ero?
p(0y) = 1,3 1/n m M(0,) =2:16 =32 r/mMonb
m(0)=13rnln=13r
n(0,) = 1,3 (r):32 (r/mons) ~ 0,041 mostb
Ortset: n(0,) = 0,041 Mo,

O, copepxurcs 0,04 MOTb.
N=0,04(mos1b)-6-10% MOﬂeK)'ﬂ} =2,4-10%monekyn
MOJIb

B 1 n conepxwurca 1000 M, no3tomMy B 1 M COREPIKHTCS 2,4-10" monexyn.
B 1 M’ conepxwurca 1000 51, nosromy B | M comepxmrca2,4-10% monexyn.

Oteer: 2,4~1022 Monekyn B 1 i 2,4-]0‘9 MoJieKyst B 1 Mt 2,4-10% mone-
KynB 1 M.

§ 16 (16). Moaapnetii 06vem 2azos

Otser Ha Bonpoc 1 (1).

a)
V(O)=11,2n |m=M-n |M(O,)=2-16 =32 r/mons
\Y n(0,) = 11,2 (1) : 22,4 (n/monsb) = 0,5 monb
m(0;) —? n=——  Im=0,5(monb)-32 (r/mMone) = 16T

N(Oy) —? " MOJIEKY I

N=n-Nj N=0,5(M0Hb)~6~1023( )=3-1023M0ne|<yn

MOJb
Otser: m(O,)=16r; N(0,)=3-10" monexy.
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6)

VIN)=56m Im=M-n
N=n:-N4
-] \%
m(N;) — ? nz_\T_
N(N,) —? m
B)
V(ClL)=224Mn1|m=M-n
N=n-N,
m(Cl,) —? v
N(Cly) — ? v

OTtBeT Ha Bonipoc 2 (2).
a)

Otset Ha Bonipoc 3 (3).

V(Ar)=1n
p—?
N—?

26

M(N,) = 2-14 = 28 r/monb

n(N»)=5,6-10*(n) : 22,4(/M0:15)=250 monb

m(N,)=250(monb)-28(r/monb)=7000 r=7 kr

N(N,) = 250 (moi1b)-6-10% ( MOHCKW) =
MOJIb

=1,5-10" MOJIEKYT

Otset: m(N,)=7«kr; N(N,)=1,5- 107 MOJIEKY 1.

M(Cl,) = 2-35,5 = 71 r/monb

n(Cl,)=22,4-107(1):22,4(/mo1b)=10"monb

m(C12)=7l(r/M0nb)-10‘3(Monb)=0,07l r

N(CL,) = 107 Mosb-6-107 (MOHSK)U]):
MOJIb

= 6-10%° monekyn

Oreer: m(Cl,)=0,071 r; N(Cl,)=6-10% monekyn.

M(H,) =2-1 =2 r/monb

n(H;) =3 (r) : 2 (r/mMonb) = 1,5 Mob
V(H,) = 1,5 (Monb)-22,4 (n/Monb) = 33,6 n
Oreet: V(H,) = 33,6 n.

M(O;) = 3-16 = 48 r/monsb

n(0;) = 96-10° (r) : 48 (r/moab) = 2000 MosTb
V(0,)=2000mob-22,4(;/Monb)=448001=44,8M°
Oteer: V(O;) = 44,8 ’.

n(Ny))=12- lOzo(Mo.rleKyn):
6-10”( MOeKY ) =2.10 *mo15=0,002Monb

MOJib

V=0,002(mons)-22,4(n/Monb)=0,0448 n = 44,8 mn
Oreet: V(N,) = 44,8 ma.

M(Ar) = 40 r/mMonb
p(Ar)=40(r/monb):22,4(sWmonb)=1,7861/n
n(Ar)=1(n):22,4(n/Mmonb)=0,045 Monb
 IN(AN=0,045(mons)-6-10 MOHCKYH)=
MOJb

=2,68: 102 MOJIEKYJT
OrtBer: p(Ar) = 1,786 r/n;

N(Ar) = 2,68-10% MOJIEKY .




v(Cl)=1n

V(O,)=1n

p—7?
N—?

V(O,)=1a

0(05) — 2

N(O;) — ?

M

p v,
:__Nl.
P v,
M
Vm

M(Cl,) = 2-35,5 = 71 r/moue

p(CL)=71(r/Monyb): 22,4 (n/mMons)=3,17 r/n

T.k. 1 monb moboro rasa npy H.y. 3aHUMaeT 00b-
eM 224 n u uyucno Mosiekyn B | mone Jiro-
6oro Bewecrsa pasHo 6107, 1o B 1 51 mo6oro ra-
3a comepxurca 2,68-10 momexyn (cM. petue-
HHE BbILNE).

Oreer: p(Cly)=3,17r/n, N(Cl,)=2,68-10" monexys.

M(O,) =2-16 = 32 r/monb

p(0,) = 32 (r/mMons): 22,4 (n/mons) = 1,43 r/n
N(O,) = 2,68~1022 MOJIEKY I

Otser: p(0,)=1,43r/n, N(O;)=2,68-10?* monekyn.

M(O;) = 3-16 = 48 r/mounb

p(03) = 48 (r/monb): 22,4 (Wmons) = 2,14 r/n
N(O;) = 2,68-10%* Monekys

Otset: p(03)=2,14 r/n, N(03)=2,68-1022 MOJEKY .

Orser Ha Bonpoc 4 (H).

a) m(O,) = V(O;) - M(O,) =

6) m(O;) = V(O;) - M(0;3) =

B) m(CO,) = V(CO,) - M(CO,) =

YO 0= 327040

m ’

V(O) -M(O, )—2—25-1I 48=10,71r

m >

V(€O \(co,)=——-a4=982r
v 2.4

m £l

OTBeT Ha Bonpoc 5 (H).

a) m(SO,) = V(80,) - M(80,) =

m(CO,) = V(CO,) - M(CO,) =

y_(_SQZ.Z.M(SOZ):_S_.M:_ 1429r
\Y; 22,4

m ’

V) M(co,)=——-44=982r
\Y 22,4

m ’

Taxenee 5 a cepHucroro raza SO,.

6) m(CO,) = V(CO,) - M(CO,) =

m(CO) = V(CO) - M(CO) =

m >

V(CO) \rcoy=2

m ]

-28=3,75r
4

Tsxenee 2 n yrnekucnoro rasza CO,.
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I'naBa 3 (3). CoeaHeHHs] XUMH4Y€CKHX 3/1eMEHTOB

§ 17 (17). Cmenensd okucaenusn

Otser Ha Bonpoc 1 (1).

3 10
A !
Oxcuaasora(ll) N0 — NO, okcuz asora (V) N0 = NyOs |
2 6
l/7\2 A\
okenn azota (I) N"O™ = N,O | okenn asora (111) N0 — N,0;,
4

N\
okcun asota (IV) N™*07? - NO,

OtBet Ha Bonipoc 2 (2).

a) Cl,O; — okcua xnopa (VII); Cl,O — okcua xnopa (I); ClO, — okcun
xJopa (1V)

6) FeCl, — xnopun xene3sa (11); FeCl; — xnopun xenesa (111)

B) MnS — cyabdun mapranua (II); MnO, — okcua mapranua (1V);
MnF, — ¢Topun mapranua (IV); MnO — okcua mapranua (I1); MnCl, —
xJiopua mapraxua (V)

r) Cu,O — okeun meau (1); Mg,Si — cunnumna maruusg; SiCl, — xnopun
kpemuus; Na;N -— Hutpua Hatpus; FeS — cynedun xenesa (11).

OrseT Ha Bonpoc 3 (3).

a) CO, — yrnekucnblii ras, IBYOKUCh Yriiepoaa, okcHa yriaepoaa (IV),
[MOKCH] yrneposa.

Yrnek1cabiM ra3oM HasBaH, T.K. o6pasyeTcs Npu CropaHuu (OKHCJIEHHH)
yrins.

TN TN

Yrngkuceii.

CornacHo npasusiam, H3NOKEHHBIM B YueOHUKe: okcun yraecpoaa (IV),
JAMOKCHUA YriIepoaa.

CO — yrapuslit ras, MOHOOKCHA yraepona, okcua yraepona (1I), 3aknce
yriepoaa.

YrapHbiM ra3s’oM HasBaH, T.K. MPOM3BOAMT OTpaBAsiOllce AEHCTBHME Ha
XHBOH OpraHusM, roBopsaT: «Henosek yropen», T.e. HaAbILIAICA BO3AYXOM, B
KOTOPOM roBsiIeHHOE coaepxkaHue CO.

CornacHo npaBu/iaM, UNOXKEHHBIM B yuyeOHHKE: MOHOOKCHA Yriiepoja,
okeuna yrnepoaa (11).

6) (#) SO, — okcun cepsl (1V), CEpHUCTbIN aHMAPHI, Cepbl ABYOKHCH,
nvokeua cepel. CornacHo npaBuIaM, H30KEHHBIM B YUeOHUKE: OKCHA CEPbI
(IV) n amoxcua cepel SO; — okcun cepsl (VI), cepHbilt aHrMapun, Tpex-
OKMCb CEpbI, TPHOKCHA CEpPBI.
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CornacHo npasufiaM, H3NOKEHHBIM B yueOHuKe: okcua cepbl (VI) u Tpu-
OKCHJ Cepbl.

OtBet Ha Bonpoc 4 (4).

H;N — ammMuak, HUTpuA BogOpoOJa.

OTtBet Ha Bonpoc 5 (5).
m(H,S)=17r |V=m-V, M(H,S) =21+ 32 =34 r/monb
m n(H,S) = 17 r:34 (r/mone) = 0,5 Monb
VHS)—?  |"T31  |V(H.S) = 0,5 Mons-22,4 (/Monb) = 11,2 1
N(HS) =2 1N = 0N, [N(H,S) = 0,5 mon-6-10 [ MOTTeKy ) -

MOIJIb

= 3.10” monekyn
Ortser: V(H,S)=11,2n, N(H,S)=3-10% monekyx.

OTBeT Ha Bonpoc 6 (6).
V(CH,) =33,6 M |m=nM [M(CH,)=4-1+12=16 r/mosb
V  [n(CH,) = 33,6-10° (n):22,4 (w/monb) =
m(CH,) — ? V. |[=1,5:10° moms
N(CH4) —? N= nf‘Il\J m(CH,) = 16 (r/monb)-1,5-10° Monb =
Al=2410°r=24xkr
N(CH,)=1,5-10" Monb-s-m”(MoﬂeKy“):
MOJIb

=9.10% monekyn
Otser: m(CH,) = 24 xr,
N(CH,) =9- 10% MOJIEKY.

§ 18 (18). Baxcnetiutue knaccol GUHAPHLIX COCOUHEHUN —
OKCUObl U lemyyue 6000pOOHbIE COCOUHEHUA

OTtset Ha Bonpoc 1 (1).

OKCHABI METAJLIOB OKCHABLI HEMETAJLJIOB
Na,O okcua Hatpus N,Os — okcup azota (V)
CuO okcua meau (1) SO, — okcuxn cepsi (IV)
Fe,0; okcun xenesa (I11) Cl,0; — okcup xsiopa (VII)
Cu,0 oxkcua meau (1) P,0O; — okcun pocdopa (V)

Oteet Ha Bonpoc 2 (2).
H,0O — okcua Boaopoaa, rMApUI KHCNOPOAa, BOAA, KUCTIOPOAHBIA BOAOPOL.
OtBeT Ha Bonpoc 3 (3).

M(NH;) =3-1 + 14 = 17 r/monb

p = 17 (r/mMons):22,4 (n/mons) =0,76 r/n
M |Orser: p(NH;) = 0,76 r/n.

29



M M(HCI) =1 + 35,5 = 36,5 r/Moib
V_ |p(HCI) = 36,5 (r/mMmonb):22,4 (w/Moab) = 1,63 r/n
Oreer: p(HCI) = 1,63 r/n.

M M(CO,) =12 + 2-16 = 44 r/monsb
—Vm— p(CO,) = 44 (r/monb):22,4 (n/mons) = 1,96 r/n
Oteer: p(CO,) = 1,96 r/a.

OTtseT Ha Bonpoc 4 (4).
m(CO,) =1 r |[N=nN4 |[M(CO,) = 12 + 2:16 = 44 r/mosnb
m n(CO,) = 1 r:44 (r/mons) = 0,023 Monb
N(COy) —2 P M [N(CO,) = 0,023 Monb-6-107 MO“CKy”j=

) MOJTb

= 1,38-10% monexyn

m(HCIl)=1r [N=nN, [MHCI) =1 + 35,5 = 36,5 r/mons
m n(HCl) = 1 r:36,5 (r/moub) = 0,027 monb
NHCH—2? |77 3 IN(HCI) = 0,027 mon-6-10" m]=

MOJTb

= 1,62:10* Monekyn

M(H3;N) = 3.1+ 14 = 17 r/mons

n(H;N) = 1 r:17 (r/monb) =0,059 mosns

N(H;N) = 0,059 mob-6-10> MO“"—*Q’“):
MOJIb

= 3,53.10% monekyn

Otser: N(CO;) = 1,38-102 monekyn; N(HCl) = 1,62:10% monekyx;
N(H;N) = 3,53-10 moseky1.

OTBeT Ha Bonipoc 5 (5).

SiO, — oxcun xpemuus; H,O — okcua Bonopona; CO, — okcua yrie-
pona (IV); Fe,O; — okcun xenesa (IIl); Fe;O; — okcnn wenesa (11, [11);
CO — okcun yraepoaa (I1); CaO — okcua kansuus; HCl — xnopun Bogo-
poaa; H;N — nurpua sonopona

OteeT Ha Bonpoc 6 (6).

Cocya ans cobupanus aMMHaka JIOJDKEH PacrnojlaraThCs BBEPX AHOM,

T.K. aMMMaK Jjierde Bosayxa, a ans cobupanus CO, BHU3 aHOM, T.K. CO; Ta-
Kenee Bo3nyxa.

§19 (19). Ocnosanusn

Otser Ha Bonpoc 1 (1).
NaOH u KOH Ha3biBaloT €AKMMH LLIESTOUAMH, T.K. OHU OYEHb €IKH, T.C.
pa3beRAOT KOXKY, TKaHW, OyMary u apyrue MarepHanbl.
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OteeT Ha Bonpoc 2 (2).

Tuapokcun xpoma (11) Cr'*(OH),, runpokcua meau (1) CuOH.

DTH BEILECTBA OKPACKy WHAMKATOPOB HE M3MEHAIOT, T.K. ABJISIOTCA He-
PacTBOPUMBIMH OCHOBAHHAMH.

OTBet Ha Bonpoc 3 (3).

Fe'*(OH), — Fe'®O oxcun xeneza (I1); Fe”(OH); — Fe,’0; okcna xe-
nesa (I11); Cu™(OH), — Cu*?0 okcua mean (11)

Orset Ha Bonpoc 4 (4).

Cu?0 — Cu'*(OH), rumpokcun meau (I1); Fe”O — Fe(OH), ruapo-
ke xenesa (11); Mg™0 — Mg (OH), ruapokcua Maruus

OTser Ha Bonpoc S (5).

m(NaOH) =120 r m IM(NaOH) =23 + 16 + 1 = 40 r/moas
n =—I\_/I- n(NaOH) = 120 r:40 (r/mons) = 3 mosin
n(NaOH) —? Orset: n(NaOH) = 3 mons.

m(Cu(OH),)=49r m |M(Cu(OH),) = 64 + 2(1 + 16) =98 r/monb

n= ™M n(Cu(OH),) = 49 r:98 (r/mo01s) = 0,5 MOnbL

n—? Otset: n(Cu(OH),) = 0.5 Monb.

OTBeT Ha Bonpoc 6 (6).

n(Fe(OH),)=5 Mmonb |m = M-n |M(Fe(OH),) = 56 + 2(1 + 16) = 90 r/monb

n(Fe(OH);)=0,5mo1b M(Fe(OH);) = 56 + 3(1 + 16) =107 r/monb

m—7? m(Fe(OH),) = 5 monb-90 (1/monp) =450 1
m(Fe(OH);) = 0,5 monn:- 107 (r/Mone)=53.5r
Orser: m(Fe(OH),)=450 r, m(Fe(OH);)=53,5r

§ 20 (20). Kucnomut
OTBer Ha Bonpoc 1 (1).
a) H;PO, 6) kucaopoaconepxamas
B) TPEXOCHOBHAA F) pacTBOpuMa B BOJE
) Hy''P70, e) PO,

x) P,"°0s

Otset Ha Bonpoc 2 (2).

[pwu pasbasnennu H,SO, Boao#i BelaenseTcs oYeHb OObLIOE KOJIMYECT-
BO TEIUIOTHI, TAK YTO BOAA 3aKMNAET U MOXET BLIOPOCHTL GPbI3rH KHCAOTDH!
Ha MU0 U pyKH. T.K. MIOTHOCTH KMCAOTHI GONBLIE MJIOTHOCTH BOJIBI, TO FIPH
NPUWIMBAHKWH KHUCNOTH! K BOJIE TOHKOM CTpyeH KHC/IOTa Cpa3y OIMycKaeTcs Ha
JTHO COCYZIa ¥ pa3bpbIi3ruBaHus He MPOUCXOIMT.

OTtBeT Ha Bonpoc 3 (3).
N,”0; > HN”0, —  okcua asora (I1I) - asorucras kucnota

C™0, > H,C"0; —  okcua yrepoaa (1V) — yronbHas Kuciora

1



P,"0s > H;P"0, —  okcun tocdopa (V) — docdopHas kucnora
SiO, —» H,SiO, ——  OKCHJ KPEMHHsS —> KpeMHHEBas KHUCIIOTa
SO, — H,S0; —  okcua cepol (IV) — cepHucTas kucnora

OTtBet Ha Bonipoc 4 (4).

N,"”0, — asotucras kucaora HN"Q,

N,"*0s - azotnas kucnora HN"0O,

$*°0; — cepHas kucnota H,S™0,

CO; — yronsHas kucnora H.CO,

OTBeT Ha Bonpoc 5 (5).
m(H,S0,)=490r | m [M(H,SO,) =2-1+ 32 +4-16 = 98 r/monb
m(H;P0.)=98 r | " Ut \(H,PO,) = 3-1 + 31 + 4-16 = 98 r/monb
n(H,SO,) = 490 (r):90 (r/Monb) = S MoJb

n(stO4) —?

n(H,PO,) — ? n(H;PO,) = 9,8 (r):98 (r/Mmone)= 0,1 Monb
3P04) — ¢

Oteer: n(H,S0O,4)=5 Mons, n(H;P0O,)=0,1 mone

§21 (21). Conu

Otser Ha Bonpoc 1 (1).

NaNOQO; — HUTpaT HaTpHs — PacTBOPUM
Na,SO,; — cynbdar HaTpHs — pacTBOPHUM
Na;PO, — docdar HaTpus — pacTBOpUM
Ca(NO;), — HUTPAT KaNbLUi — PACTBOPUM
CaSO, — cyabdar kanbLUUi — MaTOpacTBOPUM
Cay(PO,); — docdar kanbuns — HepacTBOPUM
AI(NO;); — HUTpAT aIIOMUHWS — PAcTBOPUM
Aly(SOy); — cynbdar amoOMHHUS — PacTBOPHM
AIPO, — docdar amroMuHUL — HEpacTBOPUM

Otser Ha Bonpoc 2 (2).

a) K.CO; — kapbonat kanus; PbS —- cynsdua ceunua (II); Fe(NO;); —
nuTpar xeinesa (111)

6) PbCl, — xnopua ceunua (IV); Mg;(POs), — docdar maruus;
AI(NO;); — HUTpaT aJltoMHHUS

OrBet Ha Bonpoc 3 (3).

a) okcuabl: SO; okeua cepbl (VI); N,Os okena asora (111); Cu,O okeun
meau (1); P,Os okcun docdopa (V)

6) kucnorei: H,S cepoBonopounas kucnora; H;PO, docdopnas kucnora

B) ocHoBaHua: KOH ruapokcun kanus; Fe(OH); ruapokcun xene-
3a (1)

r) conu: K,SO; cynbdur kanus; Cu;(PO,), pocdar meau (II)
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§ 22 (22). Kpucmannuueckue pewtemku

OtseTt Ha Bonpoc 1 (1).
Hadrranuu, nMes MONEKyIAPHYI0 KPHCTANTHYECKYIO PEWIETKY, JIETYY.

OtBer Ha Bonpoc 2 (2).

Jns onucaHus XapakTepa MENaHXOJNHYHbIX W ¢uierMaTH4HbIX Joaei
NpUMEHNMBI OnpeaencHus: becxapakrepHblil, bechopMeHHbIA, MATKHi, no-
JIaTIUBBIA.

Orset Ha Bonipoc 3 (3).

AJIOMHHHH B MPUPOJE B CAMOPOJHOM BHIE HE BCTpEYaeTca. JpCTes BMep-
Bbl€ MOMY4HI YUCTHIH ATIOMHHHIA M NOTOM €ro OOJbLIE HE MOTJIM HAITH, CYMTa-
JI0Ch, YTO OH OYE€Hb PEAKHI H MO3TOMY OTHOCWICA K AParOLCHHBIM METAIaM.

OtBet Ha Bonpoc 4 (4).

B knure A. bensesa «Ilpoaasen Bo3ayxa» onvcaHHe CBONCTB TBEPAOTO
KMCIOPOAA HE MPUBOAMTCS, 3 MPHBOJUTCA ONUCAHHE CBOMCTB XUAKOrO BO3-
nyxa: «OKunkuit Bosgyx!.. Benp ero rnotHocts B 800 pa3 Gonblue armo-
cepHoit... JKuakuit Bo3nyx npencraeiter coboii JErkonoaBHKHYIO Mpo-
3pauHyI0 XKHIAKOCTb OGeaHO-roy6oro LBETa C TEMIEPaTypoil MHHYC CTO
JEBAHOCTO TpHW rpaayca llenbcus npu HOpManbHOM aTtmocepHOM naBne-
Huu... [lonyyeHHol U3 annapara Bo3AyX ObIBaET MYTHBIM BCICACTBHE MpH-
MeCei 3aMep3MIEi YINEKMCIOTh, KOTOpas B HE3HAYMTENIbHOM KOJIMYECTBE
comepxuTca B Bo3ayxe. Ilocne ¢unbrpoBaHus yepe3 OyMaskHbIH GHALTP
BO3/lyX CTAaHOBHTCA MPO3PaYHbIM 1 NOYTH HE HCTTAPAETCH. .. ).

OTrseT Ha Bonipoc S (5).

U3 109 usBecTHbIX 3nemeHTOB 88 sBnsioTca Meraamu. EcrecTBenHo,
4To BCE (PU3HUECKUE CBOWCTBA HX CHJIBHO Pa3NMHaAOTCA, B TOM YUCIE U TEM-
neparypa IUIaBjaeHUA. D10 OOBACHAESTCA NPUPOIOH BElIECTBA, MJIOTHOCTBIO
yNaKoOBKH aTOMOB B KpUCTaIJIE.

OTtBeT Ha Bonpoc 6 (6).

KpemHuii ABAseTcs HEMETALIOM, MO3ITOMY CBOHCTBO KOBKOCTH €MY HE
MpUCYINE, B OTIMYHE OT CBMHLIA, KOTOPbIi ABISETCA METANIOM, a NMO3TOMY
MAacTHYeH U TpH ylape pacrliolMBaeTcs, a He packansiBaercs. Kpemuuii
MMEET aTOMHYIO KPUCTAUIMYECKYIO PEIIETKY M JII0OOH ero Kycok sBJISAETCS
HETbHBIM KPUCTAJUIOM, MO3TOMY MpPH pacKaibiBAHUW MPOUCXOIUT pa3phiB
XMMHUYECKHX CBA3CH MEXAY arOMaMH, pa3pblB CBA3eil B KpUCTA/LIE, a B CIy-
4ae co CBUHLIOM — HET.

§ 23 (23). Hucmoie geusecmea u cmecu

OrseT Ha Bonipoc 1 (1).

["a3006pa3Hbie CMECH: BO3AYX, MPHPOAHBIN ras.
XKunkue cmecu: HedTh, MONOKO.,

TBepaeie cMecH: crniassl, CTEKIIO.
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OT1BeT Ha Bonpoc 2 (2).
JucTuanupoBanHas BoAa ABIAETCS 0COOO UMCTBIM BELIECTBOM, T.K. f0-
CJle MHOTOKPaTHOM MeperoHKH Qo4 NpuMeceil B Hell upe3pblyaiiHo Mana.

OTtBeT Ha Bonpoc 3 (3).

KpuMHHANHUCTbI NPHMEHAIOT METO/IbI XUMHUYECKOTO aHaNU3a UIA Onpenene-
HUS NPUUHHLI CMEPTH YMEPLIErO U YCTaHOBAEHUS yHoCTel no ananusy JJHK.

ApXxeonoru NpUMEHSIOT XMMHYECKHI1 aHANK3 U1 YCTAHOBJIEHHS BO3pacTa
PACKOITOK, ONPEAEHCHUA X COCTABA U OYHMILEHHUS OT BPEMEHHBIX 3arpa3HeHH.

Meauku — A28 onpejenieHus COCTOSHUA 30pOBbA NIOAEH Mo aHaIM3aM
KPOBM, MOYH H T.IL.

HMcckycTBOBeAbI -~ U1 BOCCTAHOBJEHHS APKOCTH KPACOK KapTHH.

O7tseT Ha Bonpoc 4 (4).

a) CMeCb M3 KeNEe3HbIX U MEIHBIX OMHAOK MOXHO Pa3f€/uTh APH IOMO-
HIH MarHuTa (XKene3o NPUTATUBAETCS, MEdb OCTAETCS).

6) CMecb W3 MOPOLUKOB CEPBl M JKEME3a HANO BBICHINATL B CTAaKaH ¢ BO-
aoi. XKeneso ocsuer, a cepa BeruibiBeT. OCTOPOKHO CONLEM BOMY, OCTAHETCA
KENe30, a BOAY NPONYCTHM uepe3 GUibTp, cepa ocsaet Ha QuiibTpe.

§ 24 (24). Maccosan u oovemuasn 00au
KOMRoHenmos cmecu (pacmeopa)

Otset na Bonpoc 1 (1).
Meoq, = 100 1 - m(H,0)=8-10"-1=8000 r
VH,0)=8n |®7 T M,.5,=100 r+8000 r = 8100 r
my.,, = 5001 P o(CuS0,)=100 r:8100 r =
0(CuSO;) — 2 |Mppa ™ Meone ¥ MH0) 1o 012 yan 1,2%

m(H,0)—?  |M(H0)=V-p m(CuS0,)=0,012-500 r = 6
m(CuS0;) — 2 [M(CuSO) =@myp l(11,0) =500 - 6 r =494 r
m(H;0) = Otser: o(CuS0O,) = 1,2%

= My —m(CuSO) | y(CusO,)=6 1

m(H,0)=494 r.

OTtBet Ha Bonpoc 2 (2).
My, =30T m(l;) = o-mg, !m(lz) =0,0530r=15r
o(ly) = 5% um 0,05 im,=my - mily) My, =30r-1,5r=285r
m(l.) —? 1 Orser: m(l,)=1.5r

n];uupm - mcuupla = 28,5 r
OTtset Ha Bonipoc 3 (3).
My, =500 . m M(C,H,0) = 2-12 +6:1 + 16 = 46 r/monb
0, =40%  |"Ty m(C,H40) = 0,4-500 r =200 r
Nepypra — 7 Nenupra = 200 1:46 r/Mone =4.35 Mo1b

m = ©M,.p

Otsert: 4,35 monb



OvBeT Ha Bonpoc 4 (4).
Mepy = 3~75 m(Au) = W Meq,

m(Au) =0,583-3,75r= 2,186 r

w(Au) = 0,583 | m(Ag) = mg,, -m(Au) |m(Ag) = 3,75 r - 2,186 r = 1,564

n(Au) —? m( Ag) n(Ag)=1,564 r:108 r/mon=0,014 Mosib
n(Ag) —?  |MAB)=———== M(Ag) n(Au)=2,186 r:197 /mos=0,011 mMob
g Orser: n(Ag)=0,014mob
n(Au) = m(Au) n(Au)=0,011mob
M(Au)
Otset Ha Bonpoc 5 (5).

my,, =250 , m(KCl) m,,,=250r-100r=150r
o(KCl=02 |®'(KCH= m(KCI)=0,2250r=50r

m(H,0)=100r |

o'(KCl) —? M’ppa =My ps —

OTBeT Ha Bonpoc 6 (6).

m(KCl) =m,,, -o(KCl)

” e @' (KCl)=50r:150 r = 0,33

m(H,0) Otset: '(KCl) = 0,33 nmm 33%

m,p, = 180T m (NaOH) m'pp, =180 r+20r=200r

o(NaOH) = 0,15 |©'(NaOH) =
m'""(NaOH)=20 r

m(NaOH) = 0,15-180 r=27r
P pa m'(NaOH)=27r+20r=47r

o' (NaOH) — 2 [ (NaOH)=m(NaOH)+  14:(NaOH) = 47 r:200 r = 0,235

+m”(NaOH)

OTtset Ha Banpoc 7 (7).

nnu 23,5%

m(NaOH)=0(NaOH)- my.. |Orger: o'(NaOH) = 0,235 unu
m'y =My, + m”(NaOH)  |23,5%

mp,,=240r m'(H,804) |Mppa = 240r+ 180 1r=420r

o'(H,S04) = 0,3 o(H,S0,) =
m”p-pa =180r

m'(H;S0,) =0,3-240r="72r
P=P2  Im"(H,S0,) =0,05-180r=9r

"' (H;S0,=0,05 |[Mp-pa =Mppa + M”50 m(H;S0)=72r+9r=81r
o(H,S0,) — 7 |M(H:S0)=m'(H,S00)*  |w(H,S0,) = 81 r:420 r = 0,193 wim

+m"(H,SO,)

’
*Mppa

"
* M p-pa

2*

m"(H;804)=0"(H,S04)-

19,3%

m'(H,S0,)=0'(H,SO0,)-  [OtBer: ©(H,S0;) = 0,193 umm

19,3%
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I'naBa 4 (4). U3menenus,
NpoUuCXOoAsiHe ¢ BeleCTBAMH

§ 25 (25). Qusuueckue agnenun 6 xumuu

OtseTt Ha Bonpoc 1 (1).

B pomane A. Bensepa onuncan cnocod pasneneHus cMeceli METOIOM AUC-
TUANIALUMY (EperoHku): «...[1pH ucnapeHuH »UAKOro BO3Ayxa CHavasna Bbl-
LNENAETCA KMMALWMEA a30T, TOYKA KMMEHUA KOTOPOro MHHYC CTO AEBAHOCTO
yeThblpe rpangyca Lesabcus, nOTOM aproH...»

OtBeT Ha Bonpoc 2 (2).

TMoBepbe, 4TO pacchinaHHas coJlb K CCOPE MOLLIO C JAIEKHX BPEMEH, Koraa
CONb CTOMNA OYEHb JOPOT0 U MyCTas pacTpara Takoro J0pororo npoayKra He-
u36exHO Bena k ccope. UTobs! JitoAM, pacchinas collb, HE NMOPYraiuch, HeoO-
XOMMO KaXKAOMY 4epe3 JIEBOE IUIEUO MEPEKHHYTH TPH LIENOTKH CONiM. JTa
npuMera 6bUTa MPUIYMaHa MHOTO MOKE, KOTA JIOAU YK€ MOTIH CMOKOHHO
NO3BOJIUTHL cebe pacchinaTh 3Ty COMb, HE NMEPEKHBAN 33 €€ CTOMMOCTD.

Otset Ha Bonpoc 3 (3).

a) Cmecb Hago BbIChINaTh B cTakaH ¢ Bogod. Conb pacTBOpHUTCA, a Mo-
pOLUOK HeT, 3aTeM oTdunbTposars. [Topowok ocaaer Ha ¢unpTpe. PactBop
COJIM 3aTEM BBINAPUTb.

6) CnupT M BOAY MOXHO pa3Ae/IMTh METOJOM MEPEroHKH, T.K. TEMIIEpa-
Typa kuneuus cnupta 78,3 °C, a soast 100 °C.

B) BeH3uH 1 BOAY MOXHO pa3fesiuTh OTCTauBaHHEM, T.K. NJIOTHOCTL OeH-
3unHa 800 r/n, a Boasl 1000 r/n, To G€H3UH BCMJBIBET.

OrsBeT Ha Bonpoc 4 (4).
B nOXOAHBIX YCIOBHAX HCTIONB3YIOT OTCTaMBAHUE — B3BELICHHBIE Yac-
THYKH OCEZAI0T, a Ul 00e33apakuBaHHI — KUMAYEHHE.

OtBet Ha Bonpoc 5 (5).

PaboTHukH 3/1€BaTOPOB HANEBAIOT MACKH, T.K. MPH MPOCEUBAHUU U COP-
TUPOBKE MeJlbYaiilliie YaCTUYKU Mycopa W NbUIK NOAHHUMAKOTCA B BO3AYX H
MOTYT NPH BAbIXaHUH MONACTb B JIETKME U BbI3BATh, [IPHU PErYNIIPHOM BAbI-
XaHHH HX, pa3fitiyHble ayTOUMMYHHbIE 3a001eBaHHA.

OTtseT Ha Bonpoc 6 (6).
Y10o0bl OYHCTUTL 3aBapKy OT YAHHOK, HCMOJb3yeTcs QUILTPOBAHHE (CH-
TEUKO).

§ 26 (26). Xumuueckue peaxyuu

OTtseT Ha Bonpoc 1 (1).
Ecnu B uaii onycTUTh KyCOYEK JIHMOHA, TO M3MEHAETCH LBET 4as, OH
CTaHOBUTCA Gosiee GNICAHBIM U CBETIIbIM, T.K. Yal SBAACTCA HHIWKATOPOM.
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OTtBer Ha Bonpoc 2 (2).
Briaensiores nysbipeKku rasa.

OtBeT Ha Bonpoc 3 (3).

Co BpeMeHeM Ha MEAHBIX MOHETaX MOSBIAETCA 3€EHBIN HAET, a Ha ce-
peOPAHBIX H3NENUAX YEPHBIH, TOTOMY ME[b PEArHpPYET C YrJIEKHCILIM Ta3oM
M mapamH BoAel, 06pa3ys ocHOBHOM kapGoHar meau (CuOH),CO;, a cepebpo
OKHCIIETCA CEPOBOAOPOIOM IO uepHOro cynbpuaa cepebpa Ag,S. OT 3THX
HaNETOB MOXHO H30aBUThCA, MPOTEPEB X BaTOM, CMOYEHHOM HALIATHLIPHBIM
CMUPTOM.

OtBer Ha Bonpoc 4 (4).

Bo-nepsbix, ceifuac B (oToanmaparax HCHOMB3YIOTCA 3MEKTPHUYECKHE
J1aMMbl B KA4ECTBE BCMBILIKH, 2 HE TOPEHHE MarHuA.

Bo-BTOpLIX, MarHWi CropacT MrHOBEHHO M TaKH€ BCMBILIKH HE MOTYT
ObITb HEMPEPbIBHBIMH.

OtseTt Ha Bonpoc 5 (5).

OrHeryuwnTen — annapars! ANS TYWEHHA Ha4WHAIOIUXCA MOXApOB C
MOMOLIBIO Pa3IHYHBIX OrHEraCHTENIBHBIX BELIECTB, OHH HAXOAATCA B MOCTO-
AHHOW TrOTOBHOCTH K NE/CTBHIO; OOBLIMHO NpeACTaBNflOT COOOH MpouHbie
METAITHYECKHE COCYMbl HUIHHAPHYECKOH GOpMbl pasHbIX 06beMOB. Orhe-
TYWHTENH Pa3AeNAOTCs Ha XHAKOCTHbIC, MEHHBIC, ra3oBble U CyXHe (Mmo-
powkoBble). JKHAKOCTHBIE AEHCTBYIOT CTpyeH BOAHOro pactBopa couiei,
NEHHbIE — CTPYEil XHMHYECKOH WK BO3AYIHO-MEXAHHUUYECKOM MEHBI, ra3o-
Bbl€ — YIJICKHC/IBIM ra3oM MM NapamMu YETbIPEXXJIOPHCTOro Yrjiepoaa, Cy-
XHe — cTpyeii nopoiwkoobpasHoii cMecH MUHepanbHbIX cosieit (Na,CO;).

Bri6pacbiBaHHE OTHEraCHTENLHOrO BEUIECTBA MPOUCXOANT NOA AEHCT-
BUEM:

a) coOCTBEHHOrO NAaBIEHHA (YTIIEKHCIOTHBIC);

6) Mo naBlEeHHEM YTJIEKHCIIOrO rasa, o0pa3sylolerocs B MOMEHT MpHBE-
JEHHUS OTHETYLUWTENS B ACHCTBHE B Pe3y/IbTaTe XMMHUYECKOH peakuHu (xu-
MHUECKHE NEHHbIE);

B) MEXaHHYECKH C MOMOLIBIO CKATOTO ra3a, HaXOAAUIErocs B OTACALHOM
6annoHe UMM HEMOCPEACTBEHHO B KOPITYCE.

KOHCTPYKLHH OTHETYIIHTENEH ONPEACNAIOTCA HX Ha3HAYEHHEM M BUJIOM
HCIOJIB3YEMOTO OFHEraCHTENBHOTO BEWECTBA.

Tak, HanpuMep, YrIEKUCIOTHbIE OTHETYLIUTENH HUMEIOT CrelHabHbIC
BEHTHIIH, CHOHHBIE TPYOKH WA BBIMYCKA XKHAKOH yriaekucnoTs! u auddy-
30pbl, cnocoOcTByiolMe oOpa3oBaHuio TBEpAOH YriekucnoTel. Haubonee
PAacnpoOCTPaHEHbl XUMHYECKHE NEHHbIE OTHETYILHTENH HIIH YIIIEKUCIIOTHBIE.

OrxerywnTeny, AeHCTBYIOIIME BOAHBIMH PacTBOpPaMH COJIE#, a Takke
HKHUAKOCTHBIE XUMHUYECKHE OTHETYILUTENN MPUMEHSAIOTCA riaBHbBIM 06pa3oM
A0S TYWEHUs 3aropaHuii TBEpAbIX MaTepuasioB. ['yCTONEHHbIE XMMHYECKUE
OTHETYIIMTENH YPPEKTUBHO TYLIAT TAKXKE 3aropaHus FOPrOYNX XKHIAKOCTEH.
[a30Bble MCMIONB3YIOTCA AIA TYIIEHHS MMOXapOB 31eKTpoobOpyaoBaHHUS, HA
aBTOMALIMHAX, B apXHBaXx.
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OTtBeT Ha Bonpoc 6 (6).

[pu TymeHnH HedTENPOAYKTOB BOLOM, T.K. UX TUIOTHOCTb MEHbILE, OHH
MOKPLIBAIOT BOAY TOHKHM CJIOEM H TEM CaMbIM YBEJIHUMBAIOT MAOLAAL MO-
Kapa, MOITOMY JyUile WX TYLIWTh NECKOM (Ha BCEX aBTO3afpaBOYHbIX CTaH-
uMAX ecTb 6ONBLIOH 3anac necka).

[lpu TyweHMH BOLOH INIEKTPONPOBOAOB BOJA MOKET MPOBOUMTHL K-
TPUHECKHUIT TOK, YTO MOXKET NPUBCCTH K OONBILIOMY KOTHUECTBY NMOCTpaas-
IIHUX, N0>TOMY JyYIUE€ B TAKMX C/AY4YasX MCIOJb30BaTh ra3oBble OrHETYIUM-
TEJIN.

§ 27 (27). Xumuueckue ypasnerua

OTtBeT Ha Bonpoc 1 (1).
a) CaCO; = CaO + CO, peakuims JHAOTEPMHYECKas, PAINIOKEH S,
6) P,Os + 3H,0 = 3H;PO, peakiins 3K30TepMHUECKas, COENHHEHHS.

OTtBeT Ha Bonpoc 2 (2).

a) (a) 3CuCl, + 2Al1 = 2AICI; + 3Cu,— peakuus 3amelneHus
XJ10pu AMOMHHHN  X0pua Meab

me (1) ATOMHHHA

6) (6) 4P + 50, = 2P,OQ5,— peaKuus CoenHHEHHUS

docdop kucnopoa  okcna ocdopai V)

8) (8) Fe,(SO,); + 6KOH = 2Fe(OH); + 3K,SO, — peakumns obmeHa

cynbdar THIPOKCHI  FHAPOKCHA cy.ibtat
wenesa(lll) Kanuq xenesa(lIl) Kanus
r) (r) 2CuOH = Cu,0 + H,0 — peakuus pasnoxeHus
rHAPOKCHA OKCHXI BOAd
meau(l) meau(l)
ay(u) CS, + 30, - CO, + 2SO, — peakuus 3aMelEHUs
cepoyrnepon YIAEKMCIIbI ra3  CEPHUCTLIN ras

e) (1) 2C,H, +50, — 4CO, + 2H,0 — peakuus 3amewieHus

aueTHICH YTAEKUCNBIN ra3 Bola
K) (H) 4FeS, +110, > 2Fe,0,+ 8S0, — peaxuus 3ameweHus
KO11enaH )TJICKMC.'Iblﬁ 133 CCPHHCT‘bIﬁ rai

Otser Ha Bonpoc 3 (3).

a) H;PO, + 3NaOH = Na;PO, + 3H.0, peakuus o6meHa
6) Na,O + H,0 = 2NaOH, peakuus coeauHenns

B) 3FeQ + 2Al = AlL,O; + 3Fe. peakuus 3aMeieHHs

r) Cu(OH), = CuO + H,0. peakuus pasznoxenus

Orteer Ha Bonpoc 4 (4).
Fe,0; + 3H; — 2Fe + 3H,0

JlanHoe ypaBHeHHE peakUMH MOKa3bIBAET, YTO OKCHI xkesesa (111) MoxHo
BOCCT@HOBHTb BOJJOPOAOM, MPH ITOM 00PasyroTCs KeNe3o v BOAA.
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Ecnu B peakumio Berynaer 1 monb Fe, O3, TO 4TOGB! peakuus npouia 1o
xoHua Heobxonumo 3 mons H,, yto coorBercrByer 67,2 n. Ipu atom obpa-
3yeTcs 2 MONIA XKeNle3a U 3 MOJA BOBY, 4To cooTBercTByeT 1,8:10% Monekys.

§ 28 (28). Pacuemot no xumuueckux ypasHeHuAM

Otset Ha Bonpoc 1 (1).
1. 2A1 + 6HCI = 2AICl, + 3H,
2. Oyer(AD)=1-0,4 =0,6; m,,(Al) = 540 Mr-0,6 = 324 mr

324mr XMMOAIb  XMN

2Al +6HCI =2 AICI, +3H,

3.a) m(2Al) = M(Al)-n = 27 Mr/MMonb-2 MMOAb = 54 Mr
6) V(3H;) = Vo-n = 22,4 ma/mMMOnb-3 MMons = 67,2 Mn
324Mr XMMOJTb Xn

2Al +6HCl =2 AICI, + 3H,

S4wmr 2mMonb  67,2M7
324 x| X = 324.67,2
" 54 6727 54
328 X 2232 o (AICL)
54 2 54
Oteer: V(H,) = 403,2 mn, n(AICL;) = 12 Mmons

=403,2 mn (H,)

OtBer Ha Bonipoc 2 (2).
1. CaCO,; = CaO + CO,
2. Wye(CaCO3) =1 - 0,2 = 0,8; m,,,(CaCO;) = 250 kr-0,8 = 200 kr

200kr Xk xm

CaCO, = CaO+ CO,

3. a) m(CaCO,) = M(CaCO;)-n = 100 kr/kMons:1 kmMoab = 100 kr
6) m(CaO) = M(CaO)-n = 56 kr/kmonb-1 kMOJIb = 56 K&
8) V(CO,) = V,on = 22,4 M’/kMonb-1 kMosIb = 22,4 M

200kr XKI xm?

CaCO, =CaO+ CO,
100xr  S6XT 23 43

a)_2Q__x_, _56-200
100 56° 100
200 x 22.4-200

6) —= X =
100 22,4 100

Oreer: m(Ca0) = 112 kr, V(CO,) = 44, 8 M’

=112 kr (Ca0)

= 44,8 M’ (CO,)
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OtBet Ha Bonpoc 3 (3).
180r XN XMOJEKyn
1. 2H,0=2H,+ O,
2. a) m(2H,0) = M(H,0)-n = 18 r/mMone-2 Moab = 36 T
6) V(2H,) = V,-n = 22,4 n/mone-2 Monb = 44,8 n
B) N(O;) = Nan = 6-10% monekya/mons: 1 monb = 6-107 monexyn
180r xn X MONEKYJT
2H,0=2H,+ 0,
36r 4,481 61083 Monexyn

180 x o MBI0 oy
36 448 36
180 X 180-6-1023 2
—_— ;X = =3-10" monekyn (O
36 6-1023 36 yn (O:)

Oteer: V(H,) = 224 n, N(O,) = 3-10* MOJIEKY .

OTtBer Ha Bonpoc 4 (4).

CKOJIBKO rpaMMOB COJIM NONYYUTCA MpU HeHTpanusauuu 49 r pacTsopa
H;PO, ruapokcHaoM HaTpus, ecnv M3BECTHO, YTO MaccoBas gons H;PO,
paBHa 20%?

1. H;PO, + 3NaOH = Na;PO, + 3H,0

2. m,(H;PO,)=0,249=98r

9.8r Xxr
H,PO,+3NaOH = Na,PO,+3H,0

3. a) m(H;PO,) = M(H;PO,)-n = 98 r/Monb-1 Monb =98 r
6) m(Na;P0O,) = M(Na;PO4)-n = 164 r/monb-1 Moab = 164 1

9.8r xr
H,PO,+3NaOH = Na,PO,+3H,0
98r 164r
g 28 X 16498 (¢ 4t (NayPOL)

98 164 o8
Oteer: m(Na;PO,) =164 r

OTBer Ha Bonpoc 5 (5).

Kakoit 06bem BoaopoAa BbLAENMTCS NpH B3auMoieHcTeun 196 r 40%
pacreopa H,SO, ¢ HeoOXxoaMMbIM MO peakuHH KOAH4ecTBOM uMHKaA. Kakoe
KOAMYECTBO COJIM MpH 3TOM 0bpasyerca?

1.Zn + HzSO4 = ZHSO4 + Hz

2. Myue(H,SO,) = 1961 0,4=78,4r

78.4r X MOJIb XN

Zn+H,SO, =ZnSO,+H,
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3. a) m(H,SO,) = M(H,SO,) - n = 98 r/Monb 1 MOab =98 1
6) V(H,) = V- n =224 a/monb-1 Moib =224 5

78,41 XMOJIb Xn
Zn+H,80, = ZnSO,+ H,
981 Imons 22,41
78,4 :
o BA_ X 24T ey
98 224 98
78,4
—_ i ;X = Zﬁ = 0,8 MOJIb (ZDSO4)
98 1 98

Otset: V(H;) = 17,92 1, n(ZnSO,) = 0,8 Mob.

§ 29 (u). Peaxyuu paznoxcenun

Orser Ha Bonpoc 1 (H).
a) 2 Fe(OH); g F6203 + 3H20 B) 4I‘INO3 nd 2H30 + 4N02 + 02
6) Ca;(PO4)2 B 3Ca0 + ons r) ZCU(NO:;)z — 2Cu0O + 4NOZ + 02

OTtBeT Ha Bonpoc 2 (H).
XMOAb dM.TOK yMm® 672w

1.2H,0O —» 2H,+ O,

2.a) V (2H,0) = 2 monsb

0)V(2H,)=Vm -n=224-2=448n

B)V(0O,)=Vm-n=224-1=224n
X MOflb ym 672 M3
2H,0 —» 2H,+ O,
2 MOJIb 448n 224n

y 67,2 y= 44.8-67,2
" 44,8 22,4’ 22,4
X_ 67’2; X= 2:67,2 =6 moab (H,0)
2 22,4 22,4
Orset: V(H,) = 134,4 m*, n(H,0) = 6 mons.

OTtBer Ha Bonpoc 3 (H).

Mo npu3HaKy NOr/OLWEHHUS BHLACICHUS TEMIOThI PEAKLMU AEAATCA HA:
—  9K30TEPMHUECKHE — MPOTEKAIOILHNE C BbIACICHHEM
— JHAOTEPMHYECKHE — MPOTEKAIOLINE C MOTIOLIEHUEM.

Peakuns, nporekaiowue B NPUCYTCTBHH KaTanu3aTopa, MOXHO Ha3BaTh
KaTaJIMTHYECKUMH, B APUCYTCTBUKM hepMeHTa — (EPMEHTATUBHBIMHU (H-
3UMHBIMH).

=134,4 M’ (H,)

OtseTt Ha Bonpoc 4 (u).
2AgN03 — 2Ag + 2NO,+ O,
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OTseT Ha Bonpoc 5 (H).
11,21
KMnO — K,MnO, + MnO, + O,
2. a) m(2KMnQ,) = m(KMnOy4) -n= 158 -2=316r
6) V(Og)=Vm'n="24- 1=224n

11,20
2KMnO — K,MnO, +MnO, + O,
316 224n

x _1L2 x_316-11,2
316 22,4’ 22,4
Otser: m(KMnQ,) =158 r.

Otset Ha Bonpoc 6 (n).
F(hdn()4-— Pikin()4<- h4n2(37; l(zhdn()4'— }{2“4“()4'— hAn();

=158 r KMnO,

§ 30 (n). Peaxkyuu coeounenun

Otser Ha Bonpoc 1 (H).

a)4Li + O, — 2Li,0; Li,0 + H,0 — 2LiOH

6) 2Ca + O, — 2Ca0; CaO + H,O — Ca(OH),

B) N; + O; > 2NO; 2NO + O, — 2NO,; 4NO; + 2H,0 + O; — 4NO,
1) S + O; — S0O,; 280, + 0O, — 280;3; SO; + H,0 — H,80,

1) 4P + O, — 2P,0,; P05 + 3H,0 — 2H;PO,

OtBet Ha Bonpoc 2 (H).

a)4Li + O, — 2Li,0 B) 2Fe + 3Cl, — 2FeCly

6) 4Al + 30, — 2A1,04 r) 4Fe + 6H,0 + 30, — 4Fe(OH),

Orset Ha Bonpoc 3 (H).
MaccoBas nonst kucnopoaa Gosblie B okcuae cepbl (VI), 3170 BHAHO H3
dopmyn (oxcug cepst (IV) — SO,, oxena cepobt (VI) — SO;), 30ecs Ha 1 aTom
cepbl NPUXOAWTCA 3 aTOMa KMC/IOPOAa, @ B APYToi MOJIEKYJIE BCErO JTHLLD 2.
2A.(0) 216 3A,(0) _3-16

=0,5; SO, o(0)=

() =
= 0(0) M,(SO,) 64 M,(SO3) 80

=0,6

Ortser na Bonpoc 4 (H).

[Tockosibky OONBUIMHCTBO peaKUHi COEAHHEHHA — IK3OTEPMHUECKHE,
TO ANA HX MPOBEAEHHUS HEOOX0JHMa TONLKO NEpBOHAYa/IbHAs MOJava Tenna,
a AN peaklHid pa3noxeHus, KOTopele B GONBUIMHCTBE CBOEM IHAOTEPMHUHE-
cKkie — HeOOXOANM NOCTOSHHbIN MOABOA TENa.

Orset Ha Bompoc 5 (#).
[lenes (301a) sBAsETCA KATAAU3ATOPOM pEaKLMU FOPEHUs caxapa

jona

C,,H,,0,, +120, — 12CO, +11H,0
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OtBeT Ha Bonpoc 6 (u).

(MepMEHTBI aMH1a3a U MAIbTa3a KATATH3UPYIOT PAacIlEMIEHNE YTIEBOLOB
B POTOBOH MOJIOCTH.

DepMEHT XHMOTPHIICUH KaTaIU3HPYeT MMAPOIU3 GENKOB B KMUIEUHHKE.
®epMeHT eHHTKeTOHYpeasa cnocoGCTBYET MpeBpaLIcHuio GpEeHHIaHAHMHA.

OTtBet na Bonpoc 7 (H).
B 3T0M npouecce Boaa urpaer raaeHylo posib, T.K. IPH B3aUMOAEHCTBHH
xJlopa ¢ 8010 o0pasyercs cMech KHCIOT

Cl, + H,0 = HCl+ HCIO,
KOTOpBIE, PEArupys ¢ XKene3oM, pacTBOPAIOT €ro

Fe+2HCl — FeCl, + H, T.

Otser Ha sonpoc 8 ().

4P + 50, — 2P,0, — peakuus coeanneHus, peakuus HeoGpaTumas, He-
KaTaIMTHYECKas, S5K30TEPMHYECKas.

P,0 +3H,0 —» 2H,PO, — peakuus coeauHeHHA, HeoBpaTHMad. Heka-
TaAMTHYECKaA, IKI0TEpMHUYECKas

280, +0, &= 250, — peakumns COEAMHEHUA, 00paTUMAs, KaTaTHTHUYE-
cKas, 3K30TepMHYECKasn

4NO, +2H,0+Q = 4HNO, — peakuus coeanHenuns, oGparumas, He-
KaTaIMTHYECKas, IK30TepMHYECKas.

§ 31 (n). Peakuyuu 3amewienun

Ortser Ha Bonpoc 1 (n).

Peakuun 3aMeILEHHA — TaKHe PeakUuH, B PE3yNbTaTE€ KOTOPHIX aTOMbi
MPOCTOTO BELUECTBA 3aAMELIAIOT ATOMbl OJHOTO U3 XHMHYECKHX 3JIEMEHTOB B
CJI0’HOM BELIECTBE.

B pe3ynbTare peakuuii 3amMeuieHUs, B OTJIMUME OT peakuuit COEAUHEHUS
¥ PasNioKEHHA, HET OFPAHHYEHUI HH MO YUCIYy PEareHTOB, HU MO HYUCTY
MPOAYKTOB peaKLiHH.

OTtBer Ha Bonpoc 2 (H).
a) Fe,0, +2Al > AL O, +2Fe
,o
©) Fe,0,+3H,—>2Fe+3H,0
8) 3CuCl, + 2Al - 2AICl, +3Cu

r) PbO,+C—>Pb+CO,
a) 2FeBr, +3Cl, — 2FeCl, +3Br,



OTtBeT Ha Bonpoc 3 (H).
1,5 mons XN
2

1. 2Al +6HCI— 2AICI, +3H
2. a) n(AD) =2 Monb;
6) V(H))=V, n=224-3=672n

1.5 mons X A
Al +6HCI — 2AICI, + 3H,
2 Monb 67,2 n

1,5 X 67,2-1,5
3. —= X =
2 67,2 2
Otser: V(H,) = 50.4 i1 (H,0).
OteeTt Ha Bonpoc 4 (H).
480 Mvr  xn t°
1. CuO+H,—->Cu+H,O0
m(CuO) = mgg, - Hy(CuO) = 640 (1 - 0,25) = 480 mr.
2.2y m(CuO)=M(CuO) - n=80-1=80r.
6) VH;) =V, n=224.1=224n
480 mr xn t°

CuO+ H, »Cu+H,0
80r 2244

3 480  x _x_480-22,4
© 80 22,47 80
Ortset: V(H,) = 134,4 mn.

OtBeT Ha Bonipoc S (H).
4,225 r X MONb
1. 2AgNO;+ Cu —» Cu(NO,), + 2Ag
m(AgNO;) = mp, - o AgNO;) = 169-0,025=4.225r
2.a) m(AgNQO;) = M(AgNO;3) - n=170-2=340r.
6) n(Ag) = 2 mMoulb

=50,4 1 (H,0)

=134,4 mn (H,)

4225 ¢ X MOnb
2AgNO,+ Cu - Cu(NO,), + 2Ag
340 r 2 MOk
5 4225 X :wzo,ozs MOJTb
40 2 340

Orteet: n(Ag) = 0.025 moub.

§ 32 (n). Peakyuu oomena

Oteer Ha Bonpoc 1 (H).
Peakuun obmeHa — peakLnu, B pe3ysabTaTe KOTOPHIX 2 CHAOXKIILIX BELle-
cTBa OOMEHUBAKYTCH CBOMMHE COCTABHBIMU HaCTAMMU.
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OtBet Ha Bonpoc 2 (H).
Kak npasuno (eciu 3Ta peakuus UAET), Takas peakuus BkIOYaeT B cebs

TaKXKe W pasjoxeHue obpasyloileics HEyCTOHYHBOH YroJIbHOH KHC/IOTHI.
Hanpumep,

CaCO, + 2HCl - CaCl, + H,CO,
H,0 +CO,
OTtser Ha Bonpoc 3 (H).
a) 3CaCl, + 2K,PO, — Ca,(PO,), ¥ +6KClI
6) 3H,SO, + 2Fe(OH); — Fe,(SO,), + 6H,0
8) 2H,PO, +3BaCl, — Ba,(PO,), ¥ +6HCI
OtseT Ha Bonpoc 4 (H).
a) BaCl, + 2AgNO, — Ba(NO,), + 2AgCl{
6) Pb(NO,), +K,S — PbS{ +2KNO,
8) 3Ca(NO,), +2H,PO, - Ca, (PO, ), { +6HNO,

OTser Ha Bonpoc 5 (H).

X MOJib 294 ¢
1. 3NaOH+ H,PO, -»Na,PO, +3H,0
m(H;PO,) = my.p, - w( H;PO,) =980 - 0,3 =294 1
2.a) m(H;PO,) = M(H;PO,) - n=98-1=98r
6) n(NaOH) = 3 monb

X MOJb 294 r
3NaOH+ H,PO, - Na,PO, + 3H,0
3 monb 98 r
3. i=2—9i; X =§£=9 moJib NaOH
3 98 98

Otset: n(NaOH) = 9 morb.

OtBer Ha Bonpoc 6 (H).
196 r xn
1. CuSO, +2KOH — Cu(OH), ¥ +K SO,
m(CuS0,) = M, pe - ©(CuSO,) =980 -0,2=196 ¢
2. a) m(CuSO,) = M(CuSQ,) - n(CuSO,) =160 r
6) m(Cu(OH),) = M(Cu(OH),) - n(Cu(OH),) =98 - 1 =98 ¢
196 r €

CuSO,+ 2KOH — Cu(OH),  +K,SO,
160 r 98 r

196 =X x= 19698 120,05 r Cu(OH),
160 98 160

Oteer: m{Cu(OH),) = 120,05 r.
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§ 33 (1). Tunst xumuueckux peakuyuu
Ha npumepe ceolicms 600bl

OtBeT Ha Bonpoc 1 (n).

a) H,80, +S0, - H}SO, — peaKLHs COCMHEHHUA
CCPHHCTAR KUCnoTa
6) K,O0 + HLO —» 2KOH  — peakuus COeIHHEHNA
) TUAPOKCHA KATHA
8) Ba+2H,0— Ba(OH), +H, — peakuus 3ameuieHus
rMApPOKCHA Oapus

r) CaC, + 2H,0— Ca(OH), + C,H, T — peaxuus o6meHa

FHAPOKCHA KalbuHA aLETHICH
1) 2ALC,+H,0 — 6AlOH), + 4CH, — peakuus obmena

THAPOKCHA ATIOMUHHA

OrBet Ha Bonpoc 2 (K).
313,6 mr
1. CaC, +2H,0 — Ca(OH), +C H
m(CaC,) = myg, - ©(CaC,) = 320(1 - 0,02) = 313,6 mr
2.a) m(CaC,) =M(CaC,;) -n=64-1=64r.
6) V(CHy) =V, n=224-1=224n
313,6 Mr

CaC, +2H,0 — Ca(OH), + C,H,

o4 r 22411

3336 x 3136224 600 oy
64 22,4 64

Orser: V(C,H,) = 109,76 mn.

OrBet Ha Bonpoc 3 (H).

4Li+ 0O, - 2Li,0 — peakuus COEANHEHNS
Li,O+H,0 - 2LiOH — peakums coenvHeHHUs

2LiOH +H,SO, = Li,SO, + 2H,0 — peakuus o6mena

2Li+2H,0 - 2LiOH + H, T — peakuus 3amewenns

Oteer Ha Bonpoc 4 (u).

69r
1. 2Na+ 2H,0 — 2NaOH + H
m(Na) = mg, - ®(Na) =9,2(1-0,25)=69r
2.a)m(Na)=M(Na) - n(Na)=23-2=46r
06) V(H) =V, n=224-1=224n

69r
2Na+2H,0 — 2NaOH + H
46r 224n



ﬁ= X x___6,9-22,4

46 22,4’ 46
Ortset: V(H,) = 3,36 1.
OtBeT Ha Bonpoc 5 (H).

=3,36 nH,

448 M3 x kmonB y kr -l
1. 6CO,+ 6H,0 - C,H,,0,+ 60,
2.2a)V(COy)=V,n=224-6=1344n
6) n(H,0) = 6 mon
B) m(C.H,,0¢) = M(C¢H,,04) - n(C¢H,,04) = 180 -1 =180 r
NVO)=V,n=224-6=134,4n.

448 M’ X kMOJIB Y Kr M
6CO,+ ev,0 - CH,,0,+ 60
l344n 6 Moms 180 | 1344
3. 448_=£;x=448.6=20KM0ﬂbH20
134,4 6 134,4
4 .
M8y yzw=600 kr C,H,,0,
134 4 180 134,4
448  z  448-134,4

= P x= =448 »* O,
134,4  134,4 134,4

Oreer: n(H,0) = 20 kmonb; m(CsH,,06) = 600 kr; V(O,) = 448 m’.
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I'naBa 5 (5). IIpocTeiiniue onepanuu
¢ BelleCTBOM (XHMHYeCKHH NPAKTHKYM)

ITpakmuueckan paboma Ne 2 (2).
«Habniooenue 3a zopaweu ceeqoin»

Oneit 1. «PH3HYECKHE ABJCHHS APH FOPEHHH CBEYH»

Buinoanenue pabomei:

1. 3axrnu ceeuy. Bokpyr ¢uruns napaguH HauvHaeT TasTb. DTOT Npo-
LECC HA3LIBAETCA MIIABJICHHUEM.

2. B3ssIn M30THYTYIO CTEKAAHHYIO TPYOKy. OAHH KOHELL €€ MOMECTHIN B
nnams, Apyro# onyctuau B npodupky. CTEHKH MpoOUPKH HAYMHAIOT 3ano-
TEBATh. DTO ABNEHHE HA3bIBAETCH KOHIEHCALMS.

flnaBnenre — ¢u3nueckuil mpouecc nepexona BEWECTBA M3 TBEPAOro
COCTOAHHSA B KUIKOCTb.

Kownnencaums — ¢usnyeckuii npouecc nepexoaa BewIECTBa M3 razoot-
PasHOro COCTOSHUA B XHAKOCTb.

OneIT 2. «O6GHapYyKeHHE NPOAYKTOB FOPEeHHSI B IJIAMEHH.

Buinonnenue pabomei:

1. B3snu kycouek MeCTH M 3aKpenuiiM B JepsKaTeie, BHECAU B ru1ams M
noaepxajiu 5 ¢. BoICTPO MOAHAB XKECTh Mbl YBUAMM HA HHXHEH MJIOCKOCTH
TEMHOE MATHO, KOTOpOE npeacTasaseT coboi caxy (yrnepon). [deno B ToM,
YTO NPH FOPeHUH CBEYM napaduH CropaeT HE MOJIHOCTBIO W B TUIAMEHH
MOXHO 00HApYKHTb packaleHHbIE MOJIEKYJ bl Yriepoia, KOTOpbie 0ceaas Ha
KeCTH 06pasyloT YepHbli HajeT,

2. B3sn cyxyro npoOHpKY, 3aKpenuId €€ B AEPXKaTeNle M, MePEBEPHYB
BEPX AHOM, MOJAEPKanu HaJ MIaMeHeM 0 3anotesaHus. OnNHUM W3 Npoayk-
TOB ropeHus napad1Ha sBIIETCS BOAA, KOTOPas U KOHAEHCHPYETCA HA CTEH-
Kax NpoOupKH. BTOPLIM NPOAYKTOM FOPEHUs ABJAETCA YTNEKHCbINA ra3, no-
3TOMY MpH NPUIIMBAHWH B IPOOMPKY H3BECTKOBOW BOJbI OHa MYTHEET:

Ca(OH), + CO,= CaCO;{ + H,0

OnbiT 3. «BansiHue BO3AyXa HA ropeHHe CBe4H»

Boinonnenue pabomeor:

1. BcraBuau B pe3nHOBYIO Ipylly CTEKIAHHYIO MAlOYKy ¥ MOAYJH B
niams ropsuleil cBeur BO3AYX, CKWUMas rpyuly pykoi. SIpkocTb ruiaMeHu
NPH 3TOM YBEIMUYHUTCA, T.K. Mbl YBEJIHYHIIH OTOK KMC0POAa.

2. Mpukpenue 2 ceeun Kk (aHepe, 3aXKKEM HX M HAKPOEM OJHY TNOJI-
auTpoBoii 6aHKo#, ApYryio — ABYXAMTpOBOH. Bropas cseuwa Oyaer ropersb
JoJiblie, T.K. y Hee 6bin 6onblunit 3anac KMcaopoaa, NoAIEpAHBAIOIErO Io-
peHwe.
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Ipakmuyeckan paboma Ne 3 (3).
«AHaNU3 nouesl U 600b1»

Onbit 1. «MexaHn4yecKHii aHAIU3 NOYBBI»

Buinonnenue pabome::

B npobupKy nOMECTHIM HEMHOro NMOYBBI H MPUIHIK AHCTHIUTHPOBaH-
HYI0 BOZY, MpHUMEpHO 15 mu. 3akpbitu npobupky npoOGkoil W TILATENbHO
BCTPAXHYJIH B TEYEHHE OHOMH MUHYTHI. Tenepb NpH NOMOLKM JIynbi NpoHab-
JIIOJIaEM 33 OC@XKICHHEM YacTvll nouBsl. CHauana ocanyTt 6onee KpyrnHble U
TAKENbIE YACTHUYKH NECKa M IITHHBI, 3aTeM 6oJiee MenKHe 0Ca0YHBIX HOPOA,.
PacTBop ellie OYEHL AOATO OCTAETCA MYTHBIM — CaMble MEJIKHE YacCTHUKH
JUTUTENILHOE BPEMS HAXOJATCA BO B3BELIEHHOM COCTOSHHH.

OnbiT 2. «IloayyeHHe NOYBEHHOr0 PACTBOPA U ONMBITbl C HHM

Buvinonnenue pabomew!:

[Mpurotosuin GyMaxHbI# GHILTP W BCTABMIH €ro B BOPOHKY, 3aKper-
AEHHY!O B KOJIbUE WTAaTHBA. [ToacTaBHB NMOJ BOPOHKY MPOOHPKY, NpodHbT-
POBaTH MOJIYHEHHYIO B [TEPBOM onbite cMech. Ha dunbTpe ocranerca nousa,
a B npobupke GUABTPaAT, NpeaCTaBAAIOWMIA cOO0H MOUYBEHHBIH pacTBOp.
[TomMecTUM HECKOABKO Karesb 3TOr0 pacTBOPa Ha MPEAMETHOE CTEKIIO U M-
JEpXKUM Haa ropenkoi mo Beimapusauua. [locne Toro kak Bcs BoJa ucna-
pUTCA Ha cTewle ocTtaHeTcs Oenblif HajleT, NpeacTaBAfIOLHI coboi cMech
BELLECTB, paCTBOPHBLIMXCS B BOJE BO BPEMA NEPEMELIHBAHHS.

Hanecem crexnsHHON nmano4ko#l pacTBOp Ha ABE JIAKMYCOBbIE OyMaKH:
KpacHyI0 M cHHIoI0. ObGe OHM okpacaTcs B (HONETOBBIH LBET, T.€. cpela
MOYBEHHOrO pacTBOpa HeHTpabHas, 3HAYHT NOUBLI He GLUM HHU BBILLENOYE-
Hbl, HH 32KHC/IEHDI.

OnbiT 3. «OnpeaesieHne Npo3pavyHOCTH BOABD

Buinonnenue pabome::

Bo3bMeM MepHBIH LHIHHAP 6€3 NiacTMaccoBOH MOACTaBKH H Oynem no-
TUXOHBKY MPUIHBATh TYAAa AMCTHIIMPOBAHHYIO BOAY. Jlaxe 3ano/IHHB coCyl
JOBEPXY M NMOMECTHB €ro Ha NE4aTHbIH TEKCT, HaMMCaHHOE MOXHO Oyaer
NpOYHTAaTH.

3areM OCTaBHMB LUMJIMHAP HA TEKCTE OyAeM NMPHIUBATL NOTHXOHLKY BOAY
u3 Bojgoema. Ha onpeneneHHON BbICOTe BOAHOTO CTON0@ TEKCT CTAHET He-
BO3MOXHBIM A% MOHUMAHUA. OTMETHUM BBICOTY WCUE3HOBEHHUS BHAMMOCTH
wpudTa, U3MEepHUB ee JIUHENKOI.

Bubigoo: CoBpeMeHHblE BOJOEMbl CHIILHO 3arpA3HEHb! ¥ YPOBEHb BUIM-
MOCTH B HUX UPE3BbIYAHHO MaJl.

OneiT 4. «OnpeaesieHne HHTEHCHBHOCTH 3aMaXa BOABIY

B koHHueckylo konby ¢ npoOkoii HaTbeM HCCleoyeMYO BOAY W CHIBLHO
BCTPAXHEM B 3aKPLITOM COCTOSHHM. OTKpBIB KOJIOY H OTMETHB XapakTep W
MHTEHCHBHOCTD 3amnaxa, AaMM OLEHKY MHTEHCHBHOCTH 3araxa Boabl B 6ai-
J1ax, noab3ysch Tabnuueit 8, npuBeaeHHOH B yueOHuUKe.
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Ilpakmuueckaa paboma Ne 4 (4).
«IIpusnaku xumuueckux peaxkyuii»

Onwit 1. «llpokannBanue mMegHOH NPOBOJOKH H B3aHMoaeiicTBHe
oxkcuaa meau (I1) ¢ ceproii kucaoroii»

Boutno.nenue pabomesi:

Buecnu B nnaMs ropesiku MeHYHO NPOBOJIOKY, [TPOMCXOANT HarpesaHue
MEM ¥ OKHCIIEHHE €€ HA BO3AYyXE.

1
2Cu + 0, = 2Cu0O
KpacHas “epHbIi

[Tpov3oinna xumuyeckas peakuus, 0Opa3oBaBUIMHCS YepHbld HaneT —
okcua meaw (11).

Cunctum obpasopaBLIMica HalNeT Ha nucT Oymaru. [10BTOpUM OMBIT He-
ckosbko pas3. [TonyueHHbIH HaneT noMecTuIH B NPOOHPKY U NMPHIIKIN B HEE
pacTBOP CEPHOM KHMCNIOTHI, cMech nojorpend. Beck nopoiuok pacrsopuics,
pacTBOp CTajl rojlyObiM:

CUQ + H;SO4 = CUSOJ + H'_\O
HepHBIM rony6oit
— peakuus odMmeHa.
[Tpousomna xiMuueckas peaktius, obpasosaica cysibdar meau (1).

OnbiT 2. «B3aumMoaeiicTBHe MPaMOPa ¢ KHC/I0TOH»

Brinosinenue padoTbl:

[TomMecTHAN B XMMHUYECKHH CTaKkaH KyCOYEK Mpamopa, ¥ MPHIHIH B CTa-
KaH COJISHOM KHCJIOTBI, POBHO CTOJIbKO, YTOOB! €l NMOKPBLUICA KYCOHEkK; Ha-
6nr01a10T BHIAENEHHE MY 3bIPLKOB rasa.

(aCO, + 2HCI = CaCl, + H,0 + CO,T

— peakuus oOMeHa.
[Tpousoilia xuMHyeckas peakiims, MpaMop pacrsopuics, Beiaenuncs CO,.
BHecnu B crakaH 3a)OKEHHYIO JTyuMHKY, OHa moracna, T.k. CO, He no-
JIEpKUBAET TOPEHME,

OneIT 3. «B3aumoaeficreue xaopnaa xesesa (IV) ¢ poaaHnioM Kaaus».
Botnonuenue pabomeoi:
B npobupky Hanunu 2 M pacrBopa xyiopuaa xenesa (I11), a 3arem He-
CKOJIbKO KaneJib pacTBOpa POAaHH/1A KM, paCTBOP CTan APKO-KPACHbIM:
FeCl, + 3KCNS = Fe(CNS); + 3KCl
Gvpii KpacHubti
-— peakuus obmena.

OnbiT 4. «B3anmoaeficTBue cyabara HATPUS € XJ0PHAOM DapHs».

Botno.nenue paéombi:

B npobupky Hanmnu 2 Mn pactBopa cysibdara HaTpus, 3aTem I0OARWIH
HECKOJIbKO Kanenb xnopuaa Oapus. Hadnaropaem Bbiaenenue 6enoro Meran-
JIOKPUCTAUTMHECKOTO OCanKa:

Na,SO, + BaCl,= 2NaCl + BaSO,
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ITpakmuueckan paboma Ne S (c).
«Ilonyuenue 6000pooa u onpedenernue e2o c60lcme»

Onwit 1. «[loayyerne Bogopoaa AeHCTBHEM KHCJI0THI HA METALD

Betnoanenue pabomeoi:

B nBe npo6HpKkH MOMECTUIM MO OAHOW TpaHyjie UMHKA H allOMHHHA U
NPWIKAN B MEPBYIO NPOOHPKY pPacTBOpP CEpHO# KUCIOTHI, @ BO BTOPYIO —
consHoit. OaHy npoOupKy 3akpeiid npobkoit ¢ ra3ooTBoAHON TpyOKO#, KO-
Hell KOTOPO#H MOMECTHIH B APYTYIO MPOGHPKY, EPEBEPHYTYIO BBEPX AHOM.

Zn + H,S0,= ZnSO, + H,T
— p€aKLHd 3aMELUCHNA
2Al + 3H,S0, = AL,(SO,); + 3H,T

— peaKHHs 3aMELUICHHA.
[TonHeceM CHYKY K OTBEPCTHIO BTOPO# NPOGHPKH, KyJa NPHIHBAIN CO-
JIAHYIO KHCHOTY, BOAOPOA GyAET ropeTh POBHBIM IIAMEHEM.

2Al + 6HCI = 2AICL + 3H,T
—-— peaxuml 3aMCUICHHNA
Zn + 2HCl = ZnCl,+ H,T

—peaxkuvs 3aMeLCHHS.

Habmonaem 3HEpru4yHoe BbiAeIEHHE BOAOPOAA.

CHanu npoOHpKy ¢ BOAOPOAOM, MOJYHEHHYIO B pe3ysibTare MepBoi pe-
aKUMH W MOAHECHH €€ OTBEPCTHEM K ropslieil cnupToBke. Bomopoa 3aro-
pesncs, XJIonka He ObUIo, 3HAYHT BOJOPOA coOpanu YUCThIHA. Bogopon HyxHO
NPOBEPATH HAa YHCTOTY IS TOro, YToObl He ObLTO MpUMeceit BO3AyXa, HHaue
NpH CMELUEHHH C KHCIIOPOXOM OH MOXET B30PBaThCHA.

Onbit 2. «'openne Bogopoaa».

Butnoanenue pabomor:

3apaguny npuOboOp ANA NOJYyUYEHUS BONOPOAA LIMHKOM W pacTBOPOM Cep-
Hoii kucnoTs!. [TofoXrM BoROpO, BbIAENAIOIMHCA U3 ra300TBOAHOK TPyO-
KM, KOHelLl KOTOpPO# onyuieH B XMMHUYECKHi crakaH. Bomopoa 3aropencs
CNOKOHHBIM nnaMeneM. Ha creHkax XMMHYECKOTro crakaHa KOHAEHCHpOBa-
nach Boaa.

Zn + H,80, = ZnSO, + H,T
— peaKLHs 3aMELLEHHA
2H,+ 0,=2H,0

— peaKklua COCAHHEHHS.

Ounwit 3. «B3anmopeiicrBue Bogopoaa ¢ okcuaom mean (I».

Butnonnenue pabomoi:

CoGpanu npubop 114 MOMYYEHHA BOAOPOAA: MOJIOKHIM B NPOGHPKY He-
CKOJIbKO I'PaHy/ MHKA, H IPHWIWIH 5 M pa36aBIeHHON0 pacTBOpa CEpHOH Ku-
CNOTel. 3aKpsUIH MPOOUPKY MpoOKO#H ¢ ra300TBOAHOM TPYOKOH, OMYCTHIIH KO-
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HELl KOTOpoi B npobupky c okcugoM meau (11). Harpenu npobupxy ¢ CuO.

CreHk mpo6UpKM HaYMHAIOT 3alOTEBATh, @ NOBEPXHOCTh KPUCTANIOB OKCH-

no. Meau (I1) cTaHOBHTCA KpacHOM, NMOCIIE Yero HarpeBaHHe NpeKpaThin.
CuO+H,= Cu +H,0

4epHbli KpacHbIR

—— p€aKUHA 3aMCLUICHHUA.

Ilpakmuueckan paboma Ne 6 (c).
«Ilony4yenue u ceoiicmea Kucaopooa»

OnbiT 1. «[loayueHune u cobupaHne Kuci0poaa»

Buinonnenue pabomoi:

a) Cobpanu npubop M NpoBEpHIIH €ro Ha repMeTHUHOCTb. Hackimanu He-
MHOrO MEPMaHraHaTa Kajaus B MPOOUPKY U MOSOXKUIH BHYTPh KOMOYEK CTEK-
JloBaThl, 4ToObI Kycouku KMnQO, He BblneTan W 3aKpbliin ee npobKoit ¢ raso-
OTBOJHOM TpyOKko#t. 3aTeM ykpenunu mpoOHpKy Ha LITAaTHBE Tak, YTOObI KOHELl
ra300TBOAHOH TPYOKY 10XOAMN [0 AHA CTakaHa B KOTOpom Oyner cobuparbes
kucnopoa. Harpeem npobupky. Cobpany nosHbii cTakaH KHCNOpoaa: MoJjiHO-
Ty COCYZa NPOBEPHITH NO TIEIOLLEN STyYMHE U 3aKPbUIH €r0 KAPTOHOM.

2KMnO, - K;MnO,+ MnO, + 0,1

— Ppe€aKuHus pasnoxeHHs.

6) cobpanu npudop WU NPOBEpHIM €ro Ha repMETHUHOCTL. B cocya ¢ Bo-
JI0M ONPOKHUHYAH MPOGHPKY, APEIBAPUTENLHO 3aN0JIHEHHYIO BOAOMH, 3aKpbIB
OTBEPCTHE NAbLEM M HAJIENH €€ HA KOHEL ra300TBOAHOI TPYOKH, npobupky
¢ nepMaHraHaToM Kanus Harpenu. Koraa npobupka 3anojiHuiach KHCIopo-
JIOM, 3aKpbUIH €€ CTEKJIAHHON NIAacTUHO#M (Mo BoAo#H).

OnbiT 2. «'opeHHe B KHCJA0pPOIE YIIA H Cephbi»,

Beinonxexue paborsl:

a) pacKau/Ii Yrojib B IJIaMEHH FOPESIKH U OMYCTHIIH €ro B COCYA C KH-
CIIOPOJIOM, OH 3aropeJiCs XEeNTO-CHHUM [IaMEHEM.

C+ 03= C02
[Tocne cropaHus yris B CTakaH HajlWNIM HEMHOrO M3BECTKOBOM BOABI,
B36onTann. OHa noMyTHesna.
Ca(OH), + CO, = CaCO; + H,0.
6) B3anu kycouek cepbl, MOJIOXKHIKW €r0 B KEAE3HYIO JIOKEYKY M NOo-
JIOXIJIH €ro OT MJIaMeHH, OHa 3aropesiach Ha BO3AyXe CMHUM MNJIaMEHEM, 3a-

TEM MEPEMECTHAN €€ B COCY/I, HAMOJIHEHHBIA KUCIOPOAOM, NaMs CTaNo €ue
6onee ApKUM:

S +0,=S0,.
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Ilpakmuueckan paboma Ne 5 (7).
«IlIpuzomoenenue pacmeopa caxapa
u packem ezo Maccoeoii 001U 6 pacmeope»

Buvinonnenue pabomeor:

B koHuueckyw konfy Hanbem 50 M/ AMCTHITMPOBAHHOMN BOABI M HACHI-
raa¥ HEMHOFO caxapa, MpeABapUTENbHO B3BEWIEHHOrO. PacTBOp nepemeuia-
JI CTEKJIAHHOM MaNoOYKOi.

PaccuutaeM MaccoBylo 10/i0 caxapa B pacTBope (MyCTh Macca ero,
B3BELLCHHAA Ha BecaX COCTABUNA X T), TOraa

X

LLPE

My.pa = X+HMggg, T, Mgy, = 50 M- 1r/Ma =50 .
X
w =
o 50+x

M paccunTaeM konuMuecTBO MOJIEKYN caxapa, CoAepKallHecs B pacTBOpe.

N =Npllegx, Ny =

cax

, Mcax = 342 r/mMomnb

cax

N=6-10% -3—:3= 1,75-10%" - x MOJIEKYT.
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I'naBa 6 (c). CkopocTb XHMHYECKHX peaKiuii.
XHMHYecKOe paBHOBECHE

§ 29 (¢). Ckopocmb xumuueckux peaxkyuii

Otser Ha Bonpoc 1 (c).

CKOpPOCThb peaKLnH FHHEHUA raseThl 00JIblile CKOPOCTH PAABIEHHS KOH-
CEpBHOM OaHKH, YTO B CBOK ovepeab 60MblIe CKOPOCTH Pa3pyLueHus CTeK.1a.
Y1006bl YyTHAM3HPOBATL CTapble KOHCEPBHbIC OAHKWU M CTEKJIO, HEOOX0AMMO
MPOBOAMTb MX MpEABApHTENIbHYI 00paboTKy M TOJILKO MOTOM OTNPABJIATH
Ha CBaJIKy. A TaKKe HHM B KOEM Ciiydae He OCTaBJATh rae-1ubo npocro 6po-
ieHHble 6aHKKU WK OUTOE CTEKIO (HanpUMep, B JieCy AOcie NMoxXoaa).

OTtget Ha Bonpoc 2 (c).
bpoH3a 3efieHeeT HE OT BPEMCHHM, @ C TEYEHHUEM BPEMEHH: OYEHb Men-
JIEHHO Ha BO3/yX€ NPOTEKAET PeaKUHs OKHCIIEHHS MENH.

OtBet Ha Bonpoc 3 (c).

Hafinem HauyaabHyi0 KOHUEHTPAUHIO OMHOTO M3 ras3oB, Hanpumep, K-
ciiopoaa. T.k. cooTHouterne 1:2, a Bcero 66110 3 MOJIb ra3oB, TO KHCIOPOda
ob110 BCcero 1 Mons ((3:3)-1).

_ Imonp

C, = 0,33 mMonw/n

3a

[To ucreyenun 10 Muu Bcero ocranoch 0,6 Mo:aeit ra3oB, 3HAYUT KHCHO-
poaa ocranocs 0,2 Mons ((0,6:3)-1).

C, =2’—g = 0,067 mone/n
3n
v-_$-C _ 0067-033 0,00044 mons/(n-c)
At 10-60

Ortger: 0,00044 moab/(a-c).

Otser Ha Bonpoc 4 (¢).

O0a 3TH NOHATHUS MOKa3bIBAKOT U3MEHEHHE HEKOTOPOM BEIMUYUHBL B €n-
HHUY BPEMEHHU. A TaK)Ke CKOPOCTb PEaKLUHH 3aBUCUT OT CKOPOCTH ABHKCHUSA
pearupyrowmx 4acTUL: aTOMOB, MOJIEKYT U T.A.

OTBeT Ha Bonpoc 5 (¢).

"omoreHHble peakuny: HeHTpaTu3alus PacTBOPa KHCIOTbI PAcTBOPOM
LLIEJIOYH, B3aUMONICHCTBHE KMCIOPOAa U BOJOPOAa B 3aKPLITOM COCYJIE.

lereporentble peakuuH: OKHCICHHE MEAHBIX U CEPEOPAHBIX MPEAMETOB,
peakuus 3aMeleHns MeH HKee3oM B PaCTBOPE CONTH MEIH.



§ 30 (c). 3asucumocme ckopocmu xumuueckux peakyuii
Om npupoosbl peazupyrouiux eeuiecms,
KOHUenmpayuu u memnepamypot

OTtBet Ha Bonpoc 1 (¢).

Copenure BEWECTB B YUCTOM KHCAOPOJE NMPOUCXOAMT ropasfao 3HEpruy-
Hee, T.K. KOHUEHTpaUus KuciaopoJa B Bo3ayxe (21 %) meHblle, YeM B uucC-
TOM KHCJIOpPOJIE, 8 CKOPOCTb PeaklUMy 3aBUCHT OT KOHLIEHTPaLMH.

Oteet Ha Bonpoc 2 (¢).

Jpixatne — OKHCIEHHE OPraHH4ECKHX BELIECTB.

I"HueHune -— pa3snoxxeHHne OpraHHyECKHUX BEIIECTB.

[lopenne — bypHoe okuciieHue r0OOro BELECTBA C BblaesieHHEM GOJib-
1LOTO KOJIMYECTBA JHEPTHH H CONPOBOXKAAIOUIEECA BCIILILIKAMHU CBETA,

OTtser Ha BOnpoc 3 (¢).
Mg + 2HCI = MgCl, + H,
Kako#t 06beM BomOpoZa BLIAEIMTCA B pe3yibTaTe 3TOil peakunH, eciu
macca MarHus 60 r 1 U3BECTHO, YTO OH conepxuT 20% npumeceii?
l. @0y :(Mg)=1-0,2=0,8;, m,-(Mg)=0,8-60r=48r
48 r xn
Mg+ 2HCl=MgCl, +H,
2. m(Mg) = M(Mg)-n = 24 r/monb-1 Mosts =24 r
V(H;) =V, n=224 n/monb-1 moab =22,4 n

48 r xn
Mg+ 2HCl =MgCl, + H,
24r 224 n
. 48 __x ; X = 22,448 =44,8 n (H,)
24 224 24

Orteer: V(H,) = 44,8 n.

Oteet Ha Bonpoc 4 (¢).

Kakoe konuuectBo conu oOpa3syerca npu Blaumoneiictsuu 40 r 10%
pacteopa NaOH c neo6xonumsiM konuuecteoM H,SO, ?

.1. 2NaOH + H,SO, = Na,SO, + 2H,0

2.m(NaOH)=0,1-40r=4r

4r XMONb
2NaOH+ H,SO, = Na,SO,+2H,0
3. m(2NaOH) = M(NaOH)-n = 40 r/mons-2 Mons =80 1
4r X MOJIb
2NaOH+H,SO, = Na,SO,+ 2H,0

80r 1 Monb

4
X =2 20,05 Mo (N8,S0,)
80 1 80
Orsert: n(Na,SO,) = 0,05 mons.
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OTBer Ha Bonpoc 5 (c¢).

Vll 176':; th 70]—040 ;

\Y \Y

4 4

OtseT: yBenuuuTea B § pas.

OtBer Ha Bonpoc 6 (c).

a)V=k-Clyo-Co; 2NO+0,=2NO,

0) V=k- Cy -C : I+ H; =5 2HI — ecnu peakuus uaer npu Harpesa-
HWM U HOA-Ta3).

OTeer Ha Bonpoc 7 (c).
[Tpy HU3KKMX TeMnepaTypax 3aMelieHbl BCE peakunH, BKIKOYas npouec-
Cbl THUEHUS U OpOKEHHUS.

§ 31 (¢). Kamanuzamopet

Otset Ha Bonpoc 1 (¢).
[Tenen (3on1a) ABASAETCS KAaTAIM3aTOPOM peakLiMM rOpPeHUs caxapa

C2H04, + 120,398 12CO, + 11H,0

OTtser Ha Bonpoc 2 (c).
B knerkax conepxutcs ¢pepMeHT kartanasa, KOTOpbIil ABMACTCA KaTaiu-
3aTOPOM MPOLIECCA PA3N0KEHUS MEPOKCUIA BOZOPOJA.

Otser Ha Bonpoc 3 (¢).

depMeHTb! aMHuiIa3a i MalibTa3a KaTATH3UPYIOT PacilerUieHHe yrieBOAOB
B POTOBOM MOJIOCTH.

(depMEHT XMMOTPHUNCHH KaTaANH3UPYET rUAPOIN3 OE/IKOB B KUILIEHHHUKE.

DepMeHT (EeHMAKETOHYpea3a cnocoOcTByeT npeBpalieHuio deHunana-
HHHa.

Orser Ha Bonpoc 4 (¢).

1) ins TOpMOMXEHHUS UENHBIX PEaKLHiA.

2) Ins TOpMOXKEHHA npouecca KOppo3uH.

3) [nst npensaTcTBHUA MpOLECCaM OKUC/ICHUSA MOJUMEpOB, HedTenpoayk-
TOB M JIEKAPCTBEHHbIX CPENCTB.

Orser Ha Bonpoc 5 (c).

daxTopsl, BAMAIOLIME HA CKOPOCTb pEaKUMH: MPUpOAA pearupyroutnx
BELIECTB, KOHLIEHTPaUHUsA MCXOIHbLIX BEILECTB, TEMIIEpaTypa, KaTaliu3arop,
NIoiaab CONPHUKOCHOBEHUS (1S TETEPOreHHbIX pEaKLUt).

OtBeT Ha Bonpoc 6 (¢).
B 3tom npouecce Boga Urpaer riaBHyr pofb, T.K. NPH B3aUMOIEHCTBHH
XJiopa ¢ Boxo# o0pasyercs cMech KHC/OT
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Cl, + H,0 = HCI + HCIO,
KOTOPBIC, pe€arupys C )eEne3omMm, pacraopmoT €ro:
Fe + 2HCI = FeCl, + H,T

§ 32 (c). Obpamumesie u neobpamumsie peaxkyuu

Otser Ha Bonpoc 1 (c).
4P + 50, = 2P,0s; C+0,=C0,
4Fe + 30, = 2F¢,0;; CH, +20,=CO0, + 2H,0
CS, + 30, =CO0, + 280,

OtBet Ha Bonipoc 2 (¢).
Kar

I 250, + 0,&22S0; +Q

a) Pearentbl: SO, — cnoxHoe BewutecTBo, O, — npocroe. [Tpoaykrhl:
SO; — CNOXHOE BELIECTBO.

6) SO,, O; — rasnbl; SO; — KHAKOCTb ') MPUCYTCTBYET KaTanu3arop

B) HaMpaBJieHHE — MPAMOE J) TEMNO BbIAENAETCS

Kar

II. 3H,+N, 2 2NH; + Q

a) Pearentol: H, — npocroe Bewectso, N, — npocroe Beuectso. [Tpo-
ayktel: NH; — croxHoe BeiecTso.

6) N, H;, NH; — rassi r) MPUCYTCTBYET KaTANU3aTop
B) HarpasJicHUE — NpAMOE 2) TETLIO BbLICAETCS
IL N;+0, <= 2NO-Q

a) Pearentoi: N;, O, — npoctsie Beuiectsa. [Tpoaykter: NO — cnoxHoe
BEILECTBO.

6) Ny, O,, NO — ra3sl r) KaTaaTu3aTop OTCYTCTBYET

B) HanpasJjieHHUe — obpaTHOe [) TEMJIO MOrnoLaeTcs

OtBet nHa Bonpoc 3 (c).
CaCO; = CaO0 + CO,-Q

Takum 06pa3oM A0DKHA BHIMIAAETb peakuud, T.K. OHa ABnsercs obpa-
TUMOM.

OrseT Ha Bonpoc 4 (¢c).

Peakuus coequHeHHs, KaK NMpPaBHIO, IK30TEPMUYHAA — ITO yTBEpKAE-
HHE CNIPaBEJUIHBO, T.K. €CJIH BEIECTBA CAMOMPOM3BOJIBHO BCTYNAIOT B peak-
UMIO — COEQMHSAIOTCS, TO OHH MOHWXKAIOT CBOKO JHEPTHIO H B PE3YJILTATE pe-
aKUMH BBIAENAETCA TEIUIOTA.
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§ 33 (¢c). Xumuueckoe pasrosecue
U CnOCOObL e20 cMeuieHUA

Otset Ha Bonpoc 1 (c).
Kar

2580, + 0,&2280; +Q

XapaktepicTHKy cMOTpH B § 32, oTBeT Ha Bornpoc 2.

Yrobsl CMECTHTH paBHOBECHE BIPABO, HEOOXOAHMO YBENHYMTL KOHLEH-
Tpaunio SO, u O, ¥ yMEHbILUT, KOHUEHTpawHio SO;; NOBLICHTEL NaBJICHHE,
NOHU3HTHL TEMIEPATYPY.

Otset Ha Bonpoc 2 (¢).

Peakuuto mpoBoIAT MpH BLICOKOH TeMrepaType Juls TOTO, HTOObI YBEITH-
YUTb €€ CKOPOCTh.

Oteet Ha Bonpoc 3 (c).
H, +1, < 2HI-Q

YToObl CMECTHTL paBHOBECHE BMPABO, HEOOXOAHMO YBEIHYHTL KOHLEH-
Tpaumio H, v I, u ymeHbIIUTL KoHUeHTpauuto HI; noBbICHTbL TeMnepaTypy.

OtBeTt Ha Bonpoc 4 (¢).

CaCO; =5 CaO +CO,-Q

Y1o6bl CMECTHTH PaBHOBECHE BMPABO, HEOOXOAMMO MOBBICHThL TEMHEpa-

TYpY W IIOHU3UTH JaBJIEHHE.

Otser na Bonpoc 5 (c).

PacTBOp yronbHOH KHCIIOTBI, OKpaillEeHHBIR TaKMYCOM B KpacHBIf LIBET,
€O BpeMeHeM cTaHoBHTCA ¢duoneroBbiM, T.Kk. H,CO; — cnabas, HenpouHas
KHCJIOTa M C TEYEHHEM BPEMEHH Pa3aracTCs Ha MCXOHbIE BEILECTBA:

H,CO; &2 CO, + H,0
H B pacTBOpE OCTAETCA TOJNILKO BOAA, KOTOPas WMEET HEHTPAILHYIO Cpeay,
T.K. YFJIEKHUCIIBI a3 ylIeTy4HUBaeTcs.

OrBeT Ha Bonpoc 6 (c).
H3MeHeHue NaBeHUA HE BIIUAET HA PAaBHOBECHE B CHCTEME:

N, + 0, &2 2NO,

T.K. O0IHII 00beM HCXOAHBIX razoB N, u O, paseH 06beMy npoaykra NO.
T.k. NpOUCCC ABAACTCA DHAOTCPMUUECKHUM, TO NIpH MOBLILIEHHH TEMNEpaTy-
pbl PaBHOBECHE CMECTHTCA BIPABO.
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I'nasa 6 (7). PacrBopenue. PacTBOpbI.
Peakuun HoHHOro oomena
H OKHCJIHTE/IbHO-BOCCTAHOBHTE/IbHbIE PEAKIHH

§ 34 (34). Pacmeopernue. Pacmeopumocms eewjecnié 6 600e

Otsert Ha Bonpoc 1 (1).
B ropsuem uae caxap pactBopsercs GbICTpee, 4EM B XOJIOAHOM, T.K. pac-
TBOPHUMOCTB Caxapa B ropsueii Boae 60sblie, 4eM B XONOQHOM.

Oteer Ha Bonpoc 2 (2).

Xopoilo pactsopumbie B Boae Bewectsa: NaOH, Ba(OH),, H,SO,, HCI,
KI, AI(NO;);.

Maro pacteopumsl B Bozie: Ag;SO,, Ca(OH),, St(OH),, Pbl,, CaSO,, AlF;.

Hepacteopumsl: Fe(OH);, Zn(OH),, FeS, Li;PO,, H,Si0;, CaCO;.

OTtBer Ha Bonpoc 3 (3).

B 6blcTpo OXnakIEHHOM BOAE OCTAtOTCH B3BELIEHHbIE YaCTHYKH APYTHX
BEUIECTB, KOTOpbIE MOryT ObiTh BpeaHbl oOutatensm aksapuyma. Ecnu Boay
OTCTauBaTh A0Jr0, TO BCE 3TH YAaCTHUKH OCAXYT HA AHO M Boaa OyaeT 4MuCTOi.

Otser Ha Bonipoc 4 (4).
Cepebpo uacTHUHO pacTBOpsSeTCs B BOJE, a pacTBOp cepebpa obnanaer
6aKTepULUMAHBIMH U AaHTUCENTHYECKMMHU CBOHCTBAMHM.

OvBet Ha Bonpoc 5 (5).

Mpu 20 °C B 100 r Boaw pacreopsetcs 35 r KCI.

My, = M(H,0) + m(KCl) =100 r+35r=135r

o(KCly=mKCD _ 35 — 0959 um 25,9%

mp_,, 135r

Orser: 0(KCl) = 25,9%.

OtBet Ha Bonpoc 6 (6).

Ecnu pa3baBneHHbIM pPacTBOPOM CYMTaTh PacTBOp, B KOTOPOM IMPOCTO
MaJla MaccoBas [0S PacTBOPEHHOrO BELLIECTBA, TO MOXET ObITh, YTO pa3-
GaBJICHHBIN PacTBOP ABMAETCA HACHILLEHHDIM.

Harnipumep, 6%-it pactsop aBnsercs pas6asaeHHbiM, a 118 KMnO, 310 Mak-
CHMAJTbHO BO3MOXKHaA KOHLEHTpaUu, MO3TOMY OH ABJIAETCA HACKIILIEHHBIM.

OTtser Ha Bonpoc 7 (7).

1. MgSO, + BaCl, - MgCl, + BaSO,4

2. Tlpwn 20 °C B 100 r Boas! pacTeopsetcs 37 r MgSO,.

m',,, = m'(H:0) + m'(MgSO,) =100 r +37r=137r

o(Mgs0y) =PMESO0) _ 7 13702027

p-pa
m(MgSO0y) = (MgSO,) - My, = 0,27 - 500 r= 135 ¢
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135r xT
MgSO, + BaCl, = MgCl, + BaSO, ¥

3. a) m(MgSO,) = M(MgSO,) - n =120 r/mMonb - 1 Mot =120 1
6) m(BaSO,) = M(BaSQ,) - n =233 r/mons - 1 monib =233 r
135r Xr
MgSO, + BaCl, = MgCl, + BaSO, ¥

120r 233r

135 x _233-135

120 2330 T T 120
Oreer: m(BaSO,) = 262,1 r.

=262,1 r (BaSO,)

§ 35 (35). Dnekmporumuueckan ouccoyuayus

Ortser na sonpoc 1 (1).

MoneKky bl MII0KO3bl HE B3aUMOJEHCTBYIOT C AMITOJAMH BOJbl H B BOA-
HOM pacTBOpE HE 06pa3yloT HOHBI, MOITOMY PAaCTBOP MTKOKO3bl HE NMPOBOAUT
INEKTPUYECKHH TOK.

OTser Ha Bonpoc 2 (¢).
CaCO; He sBAAETCS NEKTPOIUTOM, IOTOMY YTO B BOAE HE PaCTBOPAETCH.

OTtBeT Ha Bonpoc 2 (3).

B pazfaBneHHOM pacTBOpe KOHUEHTpaLKs pacTBOPEHHOrO BELLECTBA Ma-
Jla, COOTBETCTBEHHO MAI0 MOJIEKYJl paCTBOPEHHOIO BEIMECTBA U MHOIO AM-
nosied BOJbI, KOTOpbie B Pa36aBIEHHOM PAacTBOPE MOTYT OKPYXXHTb H MpO-
B3aUMOJACHCTBOBaTh C OOABLIMM  YHMCIOM  MOJIEKYJ PacTBOPEHHOTO
BeLECTBA, 00pa3ys HOHBI.

OtBer Ha BOnpoc 3 (4).

Cnoco6bl 06pa3oBaHHA CBA3M MO UOHHOMY M KOBAJEHTHOMY THIy SBIA-
10TCS KpaiHWMM BapHaHTaMH, HauboJsiee pacipoCTpaHEHbl KOBAJIEHTHbIE CBA3M
CO cMelleHHeM obieit mapel K OQHOMY M3 aTOMOB (KOBANEHTHa MoJjspHast
CBS3b), KOTOPOE NMPOHUCXOAHT B COOTBETCTBHM C 3JIEKTPOOTPHLATENHLHOCTBIO
aTtomoB. CMELIECHHE NEKTPOHHOM! MJIOTHOCTH, BbI3BAHHOE Pa3HHULEH 2NEKTPO-
OTPHLATENBHOCTEH, MOXKHO y4YECTh, MPUMHCAB aToMaM 3(GEKTUBHBIE 3aps bl
(3), BblpaxeHHbIE B €MHMLAX 3apsaa NMEKTpOHa. DTO YCJIOBHas BEJIHUYMHA,
T.K. 3JIEKTPOHHOE 00/1aK0 Henb3s pasfenuTs Mexay aapamu. Kak npaswio &
MMEET NMPOMEKYTOUHOE 3HadeHHe 0 < § < 3apsja HoHa M OMPEAENAETCS IKCre-
PUMEHTAJIbHO U3 CMEKTPAIbHBIX JAHHBIX, HApUMEp Na"%%CI®, Ba"** 0%,

OTBeT Ha Bonpoc 4 (5).

MeTtatibl NPOBOAAT 3NEKTPUUECKHi TOK Onarogaps 0006LEeHHbIM 2EKTpo-
HaM, a 3NEKTPOAUTDI 61aroAaps HOHaM, KOTOPbIC OHKM 00pa3ytoT B pacTBOPE.

OTtBeT Ha Bonpoc S (6).

DNEKTPONUTHI POBOAAT 3NEKTPUUECKUH TOK, T.K. B PaCTBOpax 06pasyio1
3apsA>KEHHbIE YaCTHLb! — HOHBI.
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§ 36 (36). Ocnoenbte nonosxcenuna meopuu
INEKMPONUMUYECKOU OUcCoyuayuu

OTtBer Ha Bonpoc 1 (1).

Ca° Ca*

2 8 8 2 2 8 8
0Ca2e’. 8¢, 8¢, 2e” +20Ca®" 2¢7, 8¢, 8¢”
Ca — cepebpucro-6enoro usera, pearupyeT C BOJOM JHEPrU4HO, NpH
3tom Bhiaensercs H, u obpasyerca Ca(OH),; Ca® — 6ecuBeTHbIE MOHbI,
MpH peakiium ¢ BOI[OH HM LLEJ0YH, HY BOAOPOAA He 0OpasyloT.

6) Cu® razp H Cu** serngp HMEIOT OZINHAKOBOE 3JIEKTPOHHOE CTPOEHHME, O~
HaKo HOHbI Cu** ruzp OKPYKEHBI JUMIOIAMH BOJIbI

@) =5
e &

2+
Cu Heruap

2
Cu®" 3y — HOHBI roy60ro0 uBeTa, Cu® eppp — HOHBI G€NIOTO LBETA.

8) Hy H @, HH @
H% — ra3, 6ecuBeTHbIl, O€3 3anaxa.
H" — GecuBeTHBIE HOHBI, TOJILKO B PaCTBOPE.
OrBet Ha Bonpoc 2 (2).
1. H,SO, =H' + HSO,", H,SO,<= H' + SO~
2. Li,SO, =S 2Li" + SO
3.(NH,),SO, =S 2NH," + SO,*
4. Al(SO.); =S 2AI" +380,>
5.NiSO,=> Ni*" + S0,>"
OtBet Ha Bonpoc 3 (3).
AI(NO;,); = A" + 3NO;

HATpaT HOH HHTpAT-HOH
ANOMHHHA  ATIOMUHUSA
B BoaHom pactBope conb AI(NO;); MOAHOCTBIO JHCCOLMHUPYET HA HOHbI
AP uNO;~.
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OTset Ha Bonpoc 4 (4).
1. Fey(SO,) = 2Fe’” +  3S0,%
von xene3a(lll)cynsar-uou
2. K,CO, = 2K" + CO;>
HOH KajHsa  KapOOHaT-HOH
3. (NH,);PO, =3NH," + PO/"
MOH aMMOHHA  (ocdar-HoH
4. Cu(NO;), = Cu*" + 2NO;
HoH Meau (11)  nuTpar-nou
5.1. Ba(OH), = OH™ + BaOH~
rMAPOKCHA-HOH rUAPOKCO-MOoH Gapuns
ll. BaOH™ 2> Ba® + OH
HOH 6apuss  FMAPOKCHA-HOH
6.1. H;PO,=H" + H,PO,"
MOH Boaopoaa auruapoocdar-uoH
Il. PO, z2H" + HPO,”
How Bogopoaa ruapodocdar-HoH
L HPO,” S H® + PO/
HOH Bosopoaa dpocdaT-Hon
Huccounauus no tpersei CTyneHu npH OObIYHBIX YCTOBHAX HE TPOUC-
XOIHT.
Ortser Ha Bonpoc 5 (5).
Juccounuposars OyIyT TONLKO pacTBOPHMbIE B BOJAE BELLECTBA (COJH,
KUCJIOThl, OCHOBaHHA ), OCTAJIbHBIE COEAMHEHHA HE ABASAIOTCSA JJIEKTPOIIMTAMH!

KOH=K" + OH7; Na,S = 2Na" + §*; HNO, = H" + NO;".
OvrBet Ha Bonpoc 6 (6).
I. H,SO, = H" + HSO," Il HSO,™ 5 H + SO

B 3anucH ypaBHEHHS AMCCOLMALIMK MO BTOPOIf CTYMEHH CTABHTCHA 3HAK
06paTHMOCTH, T.K. MO BTOPOIt CTYNEHH AUCCOLHALHA NIPOHCXOAUT HaMHOFO
crnabee H paBHOBECHE CABHHYTO BJIEBO.

§ 37 (37). Honnvie ypaguenun

OrBer na Bonpoc 1 (1).
K,SO4+ Ba(NO;), = 2KNO, + BaSO,{
2K' + SO + Ba® + 2NO,” = 2K + 2NO;” + BaSO,{
Ba® + SO,* = BaSO,{
H,SO,+ BaCl, = 2HC! + BaSO,{
2H' + SO,* + Ba™" + 2CI" = 2H" + 2CI" + BaSO,{
Ba’' + SO, = BaSO,{
B pesynbTare 3THX peakuuii Beinasaet ocagok BaSO,.
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Otger Ha Bonpoc 2 (2).
Cu(OH), + 2HCI = CuCl, + 2H,0
Cu(OH), + 2H" + 2CI" = Cu** + 2CI" + 2H,0
Cu(OH), + 2H™ = Cu*’ + 2H,0
Cu(OH), + 2HNO, = Cu(NO,), + 2H,0
Cu(OH), + 2H" + 2NO;” = Cu®" + 2NO;” + 2H,0

Cu(OH), + 2H" = Cu*" + 2H,0

B pesyabrare 311X peakumii ocanox Cu(OH), pactBopunics u ob6pasosa-
NOCh MANTIOAHCCOLHUPYIOLLEE BELECTBO — BOJA.

OTtset Ha Bonipoc 3 (3).
3K,CO; + 2H,PO, = 2K;PO, + 3H,0 + 3CO,T
6K" +3CO," + 6H" + 2P0, = 6K " + 2P0, + 3H,0 + 3CO,T
CO;* +2H" = H,0 + CO,T
B pe3synsTare 3THX peakuuii 0Opa3syeTcs ManoaMCCOLIMHPYIOLLEE Belle-
CTBO — BOAA M Bbiaenserca ras CO,.
OTBer Ha Bonpoc 4 (4).

Na,Si0; + 2HC! = 2NaCl + H,SiO;¢
2Na" + SiO,” + 2H' + 2CI" = 2Na’ + 2CI" + H,SiOs4
2H" + Si0; = H,Si05)
Ca(OH), + Na,CO, = CaCO,4 + 2NaOH
Ca’ +20H™ + 2Na' + CO,> = CaCO,d + 2Na” + 20H"
Ca® + CO,* = CaCO5d
CuSO, + K,S = CuS{ + K,SO,
Cu® + SO, +2K" + 8 = CuS{ + 2K* + SO,
Cu® + 8% =Cusl

Ortset Ha Bonpoc 5 (5).

1. 3Ca(OH), + 2K;PO, = 6KOH + Ca;(PO,),4
3CaCl, + 2Na;PO; = Cay(PO,),4 + 6NaCl

2. FeCl; + 3KOH = Fe(OH),4 + 3KCl
Fe,(SO,); + 6NaOH = 2Fe(OH);4 + 3Na,SO,
3. 2HCI + Na,S = H,ST + 2NaCl

H.SO, + (NH,),S =(NH,),SO, + H,ST

4. H,Si0; + 2NaOH = Na,SiO; + 2H,0
H,Si0; + 2KOH = K,Si0; + 2H,0
5.Fe(OH); + 3HBr = FeBr; + 3H,0

Fe(OH); + 3HNO, = Fe(NO;); + 3H,0

§ 38 (38). Kucaomei, ux knaccugpuxkayun u ceoiicmea

Orser Ha Bonpoc 1 (1).
CwnbHoit asnsercs HNO,; — asornas kuciiota, HNO; — H' NO;
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OTtBer Ha Bonpoc 2 (2).
HNO, — a3oTucTas KHMcCi0Ta, OHa ABJAETCA: KHCIopoacoaepxkatlei, oa-
HOOCHOBHOM, paCTBOPHMO#, HENETyue, HECTaOMIbHOM.

OtBet Ha Bonpoc 3 (3).
H''C1"’0,7 xnopHas kucnora
H,"'Cr'®0, xpomoBas kucnora
H,"'Cr,"°0, 7 nByxpomoBas kuciora
H''N"0,? azoTicTas kucnora
H,"'P," 0, nupodochopHas kucnora
OtBeT Ha Bonpoc 4 (4).
1.ZnO + 2HNO3 = Zn(NO3)2 + H,0
ZnO + 2H" + 2NO,™ = Zn® + 2NO;™ + H,0; ZnO + 2H' = Zn*" + H,0
2. 2A1 + 3H,;804p06 = Aly(SO,); + 3H,T
2A1+6H" +380," = 2AP" +380,” + 3H,T; 2A1 + 6H" = 2AF" + 3H,T
3. HNO; + CuSO, /4 peakums He MIeT, T.K. HE BblAENAETCA ra3 U He 06-
pa3syercs 0CaJioK.
4.2HC! + FeS = H,ST + FeCl,
2H" + 2CI" + FeS = H,ST + Fe*" + 2CI°
2H" + FeS = H,ST + Fe**
5. 3H,S0, + 2Fe(OH); = Fe(SOQ; + 6H,0
6H" + 35S0, + 2Fe(OH), = 2Fe’" + 380,> + 6H,0
6H" + 2Fe(OH), = 2Fe’" + 6H,0
OtBer Ha Bonpoc 5 (5).
1. Mg + 2HCI = MgCl, + H,T
2. OgerMg) =1-0,25=10,75, m,,,o(Mg)=0,75 - 120r=90r
90r xn
Mg+ 2HCI = MgCl, + H,
3.a) m(Mg) = M(Mg) - n =24 r/monb - | Monb =24 r
6) VH,)=V,-n=224 n/mons - 1 mostb =224 T

90r xn

Mg+ 2HCI = MgCl, + H,

24r 22,40
4.0 x . 22490 g4 (Hy

= s X
24 224 24
Otset: V(H,) = 84 1.
Otger Ha Bonpoc 6 (6).
HN"0, - N,"”0, H,P"*0, »P," 05 H.S™0, —» $™0,
HN"0, — N."0; H.S™0, -» §™0, H,Si"0; — SiT0,

§ 39 (39). OcHosanus, ux Knaccuukayus u ceoucmea

Otser Ha Bonpoc 1 (1).
CunbHbIM siBaseTcs ocHoBanue KOH.
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OtBeTt Ha Bonpoc 2 (2).
Ba(OH), — ruapokcun 6apus, OH SABJAETCA: PaCTBOPHMbBIM, CHIIBHLIM,
JBYXKHCJIOTHBIM.

OTtser Ha Bonpoc 3 (3).
1. P05 + 6KOH,5 = 2K;PO, + 3H;0
P,Os + 6K* + 60H = 6K + 2P0O,’” + 3H,0

P,0s + 60H” = 2PO,”” + 3H,0

2. Fe(OH); + 2HNO; 56 = Fe(NO;); + 2H,0

Fe(OH), + 2H" + 2NO;™ = Fe** + 2NO;™ + 2H,0

Fe(OH), + 2H" = Fe*' + 2H,0

3. (NH,),S0, + 2NaOH,,s = Na,SO, + 2NH;T + 2H,0

2NH," + SO, +2Na* + 20H" = 2Na" + SO,” + 2NH;T + 2H,0

NH," + OH™ =NH,T + H,0

4. Ca(OH), 45 + CO, = CaCO;3{ + H,0

Ca®" +20H™ + CO, = CaCO;{ + H,0

5. 3Ba(OH), + 2Fe(NO,); = 3Ba(NO;), + 2Fe(OH);{

3Ba’ + 60H™ + 2Fe’* + 6NO, = 3Ba’" + 6NO;™ + 2Fe(OH);{

Fe'* + 30H™ = Fe(OH){

6. KOH + NaNO; /4 peakuus He uzer, T.K. He obpa3yercs 0CafoK 1 He
BbIACJIACTCA ras.

7. Mg(OH), + FeO /A peakuus He WIET, T.K. WENOYH HE PEArHPYIOT ¢
OKCHAAMHU METANNOB.

8. 2CuOH —'— Cu,0 + H,0

OTteer nHa Bonpoc 4 (4).

1. NH,NO;+ NaOH = NaNO, + NH,T + H,0
2. 04ue(NH,NO3) =1-0,2=0,8

My, (NH,NO;)=0,8-890r=712r

Har

NH,NO, +NaOH = NaNO, +NH T +H,0

3. a) m(NHNO;) = M(NH;NO;) - n =80 r/monb - I Mo =801
6) m(NaOH) = M(NaOH) - n =40 r/monb - 1 Mot =40 T
B) V(NH;) = V- n =224 n/mosntb - | Moab =224 n

712r

NH,NO, +NaOH NaNO, +NH T+H,0
80r 224:|

4.0y 2o X _T12:228 150 36 1 (NH,)
80 224 80

6) L2 _x . _T12:40 _ 156 (NaOH)
80 40 80

5. T.k. Henone3yercs 80% pactsop NaOH, To ero nowano6urcs Gonblie.
Paccunraem maccy pactsopa NaOH.
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_ m(NaOH) | = 356r
w(NaOH) ’ P08
Otser: V(NH;) = 199, 36 1, m,,,, = 445 r.
OTBer Ha Bonpoc 5 (5).
“u"*(OH), — Cu™0; Cu'OH - Cu."'0;

L}

Fe”(OH); — Fe,"0y; Fe%(OH), — Fe0;
Na"'OH — Na. 'O.

p-pa

=445 r (NaOH pacrsopa)

§ 40 (40). Okcuosl, ux kraccugpuxkayua u ceoticmea

Otset Ha Bonpoc 1 (1).

OCHOBHbBIC OKCHIbI KHCA0THBIC OKCHABE
Mg'*0 — Mg *(OH), Si™0, — H,Si™0;
OKCH/1 MArH1g FHAPOKCHA MArHus OKCH/L KPCMHHH  KpCMHUHUEBAA KHCAOTA
Cu"'0 —— Cu'OH Cr'°0; —— H,Cr 0,
okeua men(l)  riapokeua mean(l) okcua xpoMa(VI)  xpomonas KHCI0Ta
Fe™ 0O -——> Fe (OH), Mn. " 0: - HMn' 'O,
oxenpoxesnesa(ll)  rporcitkenesa(lt) loxert mapranua( VIl mapraduesas kucnora
K."'O -~ K''OH §"0. ——— H.S™0;

OKCHjI KaJIHS FHIPOKCHL Kanus okeuiL cepbi(lV)  cepruMcTan KHCIOTa
Ni?0 ——— Ni"*(OH), N.70, - HN"O,
okcua Hukena(Ily  ruipoxcuL nikeas(ll) okcw azora(fll)  asorucras kucaeta

Na, 'O --—— Na'OH NO — Heconeobpasytowui okcua
OKCHJL HATpHA THAPOKCHA HATPHSA

OTtBer Ha Bonpoc 2 (2).
SO, -— KUCNOTHBII OKCHA.
Hanboiiee xapaktepHbie peakuui:

SO, + 2NaOH = Na,SO; + H,0; SO, + Ca0 = CaS0s;
SO, + H,0 = H:S0;; 280, + O, =3 280;.

OTBer Ha Bonipoc 3 (3).

a) (a) Fe,0; + H,O 4 peakuus He MIET, T.K. 00pasyeTca HEPAaCTBOPUMOC
ocuosaHue Fe(OH);.

0) (0) 6KOH, 5 + P,Os = 2K,PO, + 3H-O

B) (B) BaO + 2HNO; = Ba(NO;), + H,0

r) (r) CaO + Si0, = CaSiO;

1) (1) Na.O + N,Og = 2NaNO;

e) (¢) N,O + NaOH 4 peakuua ne nzer, T.k N,O — Heconeobpasyio-
WHA OKCHA

x) (c) CO + Ca(OH), A peakuus He upeT, T.k CO — Heconeobpasyio-
UIHI OKCU
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OTteeT Ha Bonpoc 4 (H).
40 r Xr
1. 8O,+H,0 - H,S0,
2.a) m(SO;) = M(SO;) - n(SO;)=80-1=80r
6) m(H,S0,) = M(H,SO,) - n(H,SO,) =98 - 1 =98 r

40r Xr
SO,+H,0 - H,S0,
80r 98 r
40 40-
3 X =209 _ 491,80,

80 98 80

4. m, . = m(H,0) + m(SOy)

m(H;0) = V(H;0) - p( H,0) = 420 - 1 =420 r.
Mppa = 420 + 40 = 460 T.

o(H,80,) = H:S0) _ % =0,1065 win 10,65%.

p-pa

Orset: ©(H;SO,) =10,65%.

OtBer Ha Bonpoc 4 (¢).
33,6n Xr xr
1. SO,+H,0 =H,S0,
2.a) V(SO,) =V, n=22,4 a/moab - 1 Mmonib =224 a
6) m(H,S0O;) = M(H,S0;) - n =82 r/monb - 1 Mmosib =82 1
Pacuer Beaem nmo SO,, T.K. BOAa HAXOAUTCA B HU3OLITKE W IMOJIHOCTLIO B
peaKLHIO He BCTYITUT, HO 3HATh, CKOJIBKO €€ MpopearnpoBano, Heo6xoaumo:
B) m(H,0) =M(H,0)-n=18 r/monb - | Mmonib = 18T
33,6n xr Xxr
SO, +H,0 =H,S0;
224r 18y 82r

336 x __18-336

3. =—; x=——2-=27r(H,0)
224 18 224

336 _x 82336 50,

224 82 22,4

4. Haiinem ocrasilieecs KOJIMUYECTBO BOAbI, HE BCTYMUBLIEE B PEAKLMIO:
m(H,0)=420r—-27r=393r
Takum o6pasom, m;,_;, = m(H,0) + m(H,SOs)
m, ,,=393 r+ 123 r=516 r
m(H,S05)
Mp_pa
o(H,S03) =123 r: 516 r=0,238 unu 23,8%
Otset: ®(H,S0;) = 0,238 unu 23,8%.

5. 0(H,S0;) =
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OtBet Ha Bonpoc 5 (5).
1. CaCO; = CaO + €O,
2. 9u(CaC05) = 1-0,2=0,8; m,,,(CaCO;)=0,8-500r=400r.

400 r X MOJL Xn

CaCO, = CaO+CO,

3. a) m(CaCO;) = M(CaCO;) - n =100 r/moab - 1 Mmosib = 100 1
6) V(CO,) =V, -n=224 n/mons - | Mmonb =224

400 r X MOJIb XN

CaCO, = CaO+ CO,
100r  IMom 2345
400
. —=£;x=ﬁ)—q=4monb(CaO)
100 1 100
' 22.4.
400 __x x= 22,4-400 _ 89.6 1 (CO,)
100 22,4 100

Orteet: n(CaO) = 4 monb, V(CO,) = 89,6 1.

§ 41 (41). Conu, ux knaccugpuxayun u céolicmea

OtBer Ha Bonpoc 1 (1).
Kucnsie conu:

Ca(HSO,), = Ca™ + 2HSO, NaH,PO, = Na’ + H,PO,”
ruapocynbdar kanbuns auruapogocdar HaTpus
OCHOBHBbIE COJIH;

(CaOH),S0, = 2CaOH" +250,> MgOHNO; = MgOH' + NO;’

THAPOKCOCYNbAT KAbLUUS THAPOKCOHUTPAT MarHus
HopmanbHble conu:
Ca(NO;), = Ca™ + 2NO;y Na;PO, = 3Na’ + PO,
HUTPAT KanbLuis docdar narpus

OtBet Ha Bonpoc 2 (2).

1. HCI + Na,SO, /4 peakumus He MIET, T.K. He 06pa3yeTcs OCANOK U He
BbIAENAETCS ra3.

2. H,PO, + CaCl, A peakuus He uaet, T.k. cnadas kucnora H,PO, He
MOKET BBITECHUTH cunbHYI0 (HCI).

3. FeCl; + 3AgNO; = Fe(NO;), + 3AgCH

Fe'' -+ 3CI" +3Ag" + 3NO,” = Fe’' + 3NO,™ + 3AgCH

Ag' +ClI' = AgCld

4. KNO; + NaCl 4 peakuus He WIeT, T.K. He 06pasyeTca 0CalioK M He
BbIAENAETCA Ta3.

5.NaOH + FeS 4 peakuus e uzner. FeS pacTBOPHM TOJIBKO B KHCIIOTAX.
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6. 6KOH + Aly(SO,); = 2AI(OH);{ + 3K,SO,

6K' + 60H + 2AI*" + 380, = 2A1(OH);{ + 6K* + 35S0,

AP + 30H™ = AI(OH);4

7. Ca + CuCl, /A peakuus He UAET, T.K. KAIbLUA pearupyer ¢ BOJOH.

8. Cu + 2AgNO; = Cu(NOy), + 2Agd

Cu+2Ag'=Cu® + Agl

9. Mg + ZnS A peakuus He uaeT. ZnS — HEPacTBOPHMAsA COJTb.

10. Cu + Fe(NO;), /4 peakiua He WIET, T.K. B PAIy HANPHKEHUI MeTa-
JIOB Melb CTOMT MOCJIE XKeJle3a.

Oteer Ha Bonpoc 3 (3).
1. H,SO, + Ba(NO;), = 2HNO; + BaSO,4
2. My,:(H;S04)=0,05-980r=49r
49r xr
H,SO, + Ba(NO;), = 2HNO; +BaSO,
3. m(H,SO,) = M(H,S0,) - n =98 r/monb - 1 Moib =98
m(BaSQ,) = M(BaSO,) - n =233 r/monb - 1 Mosib =233 r

49r xr
H,SO, + Ba(NO;), = 3HNO; + BaSO,
98r 233r

B X 828651 (BasO,)
98 233 98

Oreet: m(BaSO,) =116,5T.

OtseT Ha Bonpoc 4 (4).
1.Fe+ S =FeS
2. Fe(NO;), + Na,$ = FeS{ + 2NaNO,

OTtBer Ha Bonpoc 5 (5).

Na,"'S™0,? — cynbdar narpus

K,"'S™0;7 — cynbdur kanus

Fe" (N*°0,7%); — nurpar xenesa(lll)
Fe"*(N"0,%), — uurpur xenesa(ll)
Mg"*(H"'C™0;™%), — rumpokap6oHaT Maruus
Ca;"*(P"°0,™), — docdar kanbuus
Na"'H''S™0,? — ruapocynsdar Hatpus
Cu?07H"'N"°0;? — ruapokconutpat memu(1l)

§ 42 (42). I'enemuueckan ceéas3w
Medcoy Knaccamu eeuiecms

OTtBeT Ha Bonpoc 1 (1).
1 2 3
a)Ca > Ca0 —> Ca(OH), > Ca;(PO,),
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1.2Ca+ O, = 2Ca0O
Kanblui KMCﬂOpOJl OKCHA KaJlbuua
2. Ca0O + H,0 = Ca(OH),

BOAda HIPOKRCHL

Kallbilys '
3. 3Ca(OH); + 2H;PO, = Ca;(PO,),¥ + 6H,0
tocopnas k-Ta  Pocdar Kaibums

3Ca>* +60H™ + 6H" + 2P0O,>" = Cay(PO,),4 + 6H,0

| 2 3 4 5
6) Cu—> CuO —> CuCl, —> Cu(OH), —> CuO —> Cu
1. 2Cu+ O, =2Cu0

Menb KMCJIO“})OH Mgt‘;f‘"(f?h
2. CuO + 2HCI = CuCl, + H,0
xnoprogoponnas k-1a  X:topu mean(Il) 80,14
P p

CuO + 2H' = Cu™ + H,0
3. CuCl, + 2NaOH = Cu(OH),¥ + 2NaCl

IHIPOKCHA  THIPOKCHL XI10pH,L
Hatpus mean(ll) Harpus

Cu™" +20H = Cu(OH)-{
t
4. Cu(OH), = CuO + H-0

t
.CuO + H, =Cu+HO

sCa0poa

o

] 2 3
B) P —_—> P:O< —_—> }{APO;; e Ca;(PO_;):
i. 4P + 50_3 = 2P205
docdop KUCIOpOA  OKCHIAL
dochopa(V)
2. P,Os - 3H,0 = 2H;P0,

pona  QochopHasn

KHCHOTA
3. 2H;PO, + 3Ca(OH), = Cas(PO,).¥ + 6H,0
FILIPOKCHS docat
KAanbiiua KaliblKna

2P0, + 3Ca™ = Cay(PO,)-{

| 2 3 4 s
F) S] —_> SlOZ 4 Nazsi03 ——> H?_S|03 —_—> SIO; _> S
1. Sl + Og = Slo:
KPEMHHIT KHCI0PO,1 OKCHIL KPEMHMS
2. Slo: + 2NaOH = Nazsi03 + HgO
CHIPOKCH.L CHUAHKAT BO/14
HaTphs HaTpua

Si0, + 20H™ = Si0;™ + H,0



3. Na,SiO; + 2HCI = 2NaCl + H,Si05¢
consHas XJIOpHII KpCMHMCBa)I
KHCIOTa HanIm KHUCJI0Ta

2H" + SiO¥ = H,Si0,¢

1
4. HleO} = Hzo + 5102
5.Si0, + 2Mg =2MgO + Si

MarHui OKCHUA MarHusa

OTrser na Bonpoc 2 (2).

a) Li —1> Li,O —2> LiOH —3> LiNO,
1. 4Li + O, = 2Li,0

2. Li,O + H,O = 2LiOH

3. LiOH + HNO; = LiNO; + H,0

OH +H'=H,0

6)S —> SO, —> H;S0, —> Na;SO, —> SO, —> Cas0,
1.S+0,=80,

2. 80, + H,0 = H,S0,

3. H;SO; + 2NaOH = Na,SO; + 2H,0

H" + OH = H,0

4. Na,SO; + 2HCl = 2NaCl + SO,T + H,0

SO,> +2H" =S0,T + H,0

5. SO, + Ca0O = CaSQO;,

OtBeT Ha Bonipoc 3 (3).

C conanoii kucnotoit HCl 6ynyT B3aumMoacHCTBOBATD:
1. Mg — maruuit

Mg + 2HCI = MgCl, + H,T; Mg+ 2H" = Mg*" + H,T

2. CuO — oxcua meau(Il)

CuO + 2HCI = CuCl, + H,0; CuO +2H" = Cu*' + H,0

3. Cu(OH), — ruapoxcug mean(1l)

Cu(OH), + 2HCI = CuCl; + 2H,0; Cu(OH), + 2H" = Cu*" + 2H,0
4. Fe(OH); — runpokcun xenesa(lll)

Fe(OH); + 3HCI = FeCl; + 3H,0; Fe(OH); + 3H" = Fe** + 3H,0
5. AgNO; — Hutpart cepebpa

AgNO; + HCl = AgC + HNOy; Ag' +ClI'= AgCl

6. FeS — cynedun xenesa(ll)

FeS + 2HCI = FeCl, + H,ST; FeS + 2H" = Fe** + H,ST

He 6ynyT pearupoBars:

1) meap Cu, T.K. CTOMT B pajly HanpsHKeHUH METAJUIOB MOC/IE BOAOPOAA;

2) nutpar marHus Mg(NOs),, T.K. npiH 3TOM He oOpasyercs rasa WM
ocanka;

3) oxcua kpeMHHUA(IV) SiO,, T.K. KHCIOTHI HE PearHpyloT ¢ KHCAOTHBIMH
OKCH/1aMH.
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OTrBet Ha Bonpoc 4 (4).

C runpokcunom Hatpus NaOH 6ynyT B3aumMoeHCTBOBATh:

I. CO; — okcun yraepona(l1V)

2NaOH + CO, = Na,CO; + H,0; 20H™ + CO, = CO% + H,0

2. Cu(NO;), — nurpar meau(ll)

Cu(NO,), + 2NaOH = Cu(OH),J + 2NaNO;; Cu™ +20H = Cu(OH) ¥

3. NH,Cl — xnopua ammoHus

NH,Cl + NaOH = NaCl + NH,T + H,0; NH;+ OH =NH,T + H,0

4. H,Si0; — kpeMHHeBas KMcioTa

HzSiO; + 2NaOH = Nazsi03 + 2H20, HleO] +20H = SiO;Z_ + 2H20

He 6ynyT pearuposats:

1) Ca(OH), — ruapokcua KanbUMs, T.K. OCHOBaHHS ApPYT C APYTOM HE
pearupyor;

2) CuO — okcua MeaH, T.K. OCHOBAHUA HE PearupyioT C OCHOBHBIMH OK-
cHIaMmu;

3) K,SO, — cynbdat kanus, T.K. He 0bpasyercs 0CaaoK MM ras.

OteeT Ha Bonpoc 5 (5).

HeMeramibl — XMMHYECKHE INEMEHTBI, KOTOpbie 00pa3ytoT B cBo6oA-
HOM BHJIE TMPOCThle BeulecTBa, He obnagaioiue HU3IUIECKUMHU CBOKCTBAMH
METaJJIOB.

MeTtannbl — KOBKHE, MJIACTHYHBIE, TATYYHE BELIECTBA, KOTOPLIC HME-
10T METAUIHYECKHH Oneck W crnocobHbl MPOBOAMTH TEMAO M JJIEKTPHUE-
CKUM TOK.

Okcuabl — BELIECTBA, COCTOALLME M3 ABYX JJIEMEHTOB, OJHUM W3 KOTO-
pBIX ABISETCA KMCIOPOA.

OcHOBaHHUA — CJIOXKHBIE BEUIECTBA, COCTOALIME M3 MOHOB METAJUIOB H
CBA3aHHBIX C HUMH OJTHOTO WJIH HECKONBKHX THAPOKCHA-HOHOB.

KHCIOTBI — CIIOXKHBIE BELLECTBA, MOJIEKYJIbl KOTOPBIX COCTOAT H3 aTo-
MOB BOAOPO/A H KUC/IOTHBIX OCTaTKOB.

CoJii — CJI0KHbIe BELECTBa, COCTONLINE U3 HOHOB META/UIOB U KHCJIOT-
HBIX OCTaTKOB.

Krnacc Beliects IMpu3Haku kIaccupUKauuu ["pynnbi BeLIECTB
Conn KOoJIHUEeCTBO 3aMELIEHHBIX aTOMOB|a) CPEAHHE
BOAOPOJA B KHCIOTE METAIOM  |0) KHCIIBIE

B) OCHOBHbIE

Kucnoret 1. HasiMuKe Kucnopoaa a) KUCJI0poacCoaAepalle
6) 6eckucaopoaHble
2. OCHOBHOCTb a) OIHOOCHOBHbBIE

6) ABYXOCHOBHbBIE
B) TPEXOCHOBHbLIE
3. pacTBOpUMOCTb B BOJE a) pacTBOpHUMbIE
6) HepacTBOpHMbIE
4. cTeneHs 37EKTPOIMTHYECKOH  |a) CHIIbHEIE
JUCCOUMALIHH 6) cnabule
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IIpodonyicenue mabutuyv

Knacc Bewecrs [pu3Haku knaccupukauun I"pynnbl BeuecTs
OcHoBaHHA 1. pacTBOPpUMOCTDL B BOAE a) pacTBOPHUMbIE
6) HepacTBOpHUMbIE
2. CTemneHb 3/1EKTPOJIHTUYECKOH  |a) CHIIbHBIE
AUCCOLMALIMH 6) cnaboie
3. KMCJIOTHOCTh a) OTHOKHCIIOTHbIE
6) ABYXKHCIIOTHbIE
B) TPEXKHCJIOTHbBIE
Okcuabt 1. cnoco6HOCTb 06pa30OBLIBATL COMK |a) coneobpasyouiie
6) Heconeobpasyrolure
2. 351eMeHT, 00pa3yolIHii OKCHI  |a) KUCIOTHBIE
6) OCHOBHbIE

§ 43 (43). OkucnumenbHo-60ccmanogumMenbHble peakyuu

Otser na sonpoc 1 (1).

K oKMCNHTENILHO-BOCCTAHOBUTEIbHBIM pe€aKUHAM OTHOCATCA:

t

1.CO, +2Mg = 2MgO +C

C" + 4¢” —» C® — BoccraHoBEHHE 2
OKHCIIUTEL

Mg’ -2¢ — Mg"? — okucrenne 4
BOCCTAHOBHTEIIb

2.2A1+Cr,0; = ALO, +2Cr

Al = 3e” > Al” — okucnenue 1
BOCCTAHOBHUTE/b

Cr” + 3e” - Cr® — BoccTaHoBNEHHE 1
OKHCIIUTENb

OTseT Ha Bonpoc 2 (2).
Peakuus cuHTE3a aMMHaKa
Kar

3H, + N, €=2NH; +Q

ABJAETCA: MPAMOH, COCAMHEHN, KATAINTHYECKOI, IK30TEpMHYECKOI, 0Opa-
TUMOIA, MPOTeKaeT B ra3oBoii aze, OKUCIUTENbHO~BOCCTAHOBUTENBHOM.

OtBet Ha Bonipoc 3 (3).

a) YTBCP)KLKCHMG HEBCPHO, T.K. CYLIECTBYIOT p€aKUuu HOHHOIO 06M6Ha,
B KOTOPbLIX HE MPOHCXOAUT OKHUCIHUTEIIBHO-BOCCTAHOBHTEBHBIX MPOUCCCOB,

Harnpumep,

Na,"'s"0,? +Ba™ Cl,” =2Na"' CI"' + Ba? S 0,

6) YTBepxkIEHHE BEPHO, T.K. BO BCEX peakuMAX HOHHOro obmeHa He
MPOUCXOAUT OKHCIHMTENbHO-BOCCTAHOBUTENBHBIH MpOLIECC, HANpUMep,

Na''ClI'" + Ag''N"0, 2 = Ag''CI' + Na''N**0;
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B) YTBEPXICHHE BEPHO, T.K. BO BCEX pEaKUHAX 3aMEU(EHHUS y4acTByeT
MPOCTOE BELIECTBO, KOTOPOE MCHSAET CBOKO CTENEHb OKMCIIEHHs oT 0 10 He-
KOTOPOrO 3Ha4€HHs, HanpUmep,

Fe’ + Cu™$"°0,7 = Fe'?8"°0,™ + Cu’

r) YTBepXACHHE HEBEPHO, T.K. BCE PEAKLHM 3aMELUEHMS FBAAIOTCS OKHC-
JIUTENBLHO-BOCCTAHOBHTENLHBIMHK:

t .
Si"0,2+ ¢’ = Si°+ "0,

) YTBepaeHHE BEPHO, T.K. €CIH B pe3yJibTare peakuuu obpa3oBanock
1IPOCTOE BELIECTBO, TO JI0 3TOTO JaHHbIHA JNEMEHT BXOAH B COCTAB CIOMKHO-
ro BELIECTBA U UMEJ CTENEHb OKUC/IEHHS, OTIMYHYIO OT HYAS, T.€. CTENEHb
OKHCJICHUA H3MEHAETCA:

NH, 'NP0,? £ N0+ 2H,"'0™

€) YTBepkKIEHHE HEBEPHO, T.K. CYIUECTBYIOT PEaKUWH COEAMHEHHA H
Pa3oKEHHUSA, KOTOPBIE SBAKIOTCH OKUCIUTENBLHO-BOCCTAHOBHTEIbHBIMU:

N°H, 'N"0,*=N,"0?%+2H,"0"

Ortser Ha Bonpoc 4 (4).
HNO; nposBAsgET TOJNIBKO OKHCJIHTEILHO-BOCCTAHO-

NS @ BHUTEJIbHbIE CBOMCTBA, T.K. a30T B JAHHOM COEJAMHEHHHU
MPOSABJISET MAKCHMAIbHYIO NOJIOKHTENbLHYIO CTEMNeHb
3 OKHCJICHHA M YBEJIHYMBACT €€, T.C. cllie DoNblie OKHCIHTL-

cs, HE MOXeET.
Oraarth OCTaBLIKECH 2 3NEKTPOHA OUYEHD SJHEPreTHUECKH HEBBIIOHO.
) NH; nposenser TONbKO BOCCTAHOBHTE/IbLHbIE CBOMCTBA,
N~ @ T.K. @30T B JAHHOM COEAHWHEHHH MNPOABIAECT MAKCHMMaIbHO
OTPULIATENLHYIO CTENEHL OKMCIIEHHA H €€ YMEHBLINTH, T.€.
2 8  ewe GONbLIE BOCCTAHOBHTHCA, HE MOJKET.
ATOM a30Ta HE MOXET OOJIbLIE NPUHATH JCKTPOHOB.

OtBet Ha Bonpoc 5 (5).
H,SO, nposBnseT TOALKO OKHCIAHUTENLHBIE CBONCTRA,
s > T.K. CEpa B JAHHOM COCAHHEHHH MPOABJAET MAKCHMATIb-
HO MOJIOKHUTENBHYIO CTETNIEHb OKHCIEHHSA U YBEJIMUHTD €€,
2 8 T.€. etle 60JiblE OKHCIIHTD, HE MOXKET.
OtraaBath OCTaBILMECS 31EKTPOHBI OYEHb IHEPTETHUECKH HEBBITOJHO.
H,S nposBaser TOMbKO BOCCTAHOBHTE/IBHBIE CBOA-
g @ CTBa, T.K. Cepa B JAHHOM COCAMHEHWH MNPOABIAET MaK-
CHMA&ILHO OTPHULATENbHYHO CTENEHb OKHCIIEHHA M €€
5 8§ § YMCHbUIMTB, T.e. eule 60Jibliie BOCCTAHOBUTBLCA, HE MO-
HKET.
ATOM cepbl He MOXeET 60sbLIe MPUHATS IJIEKTPOHOB.
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OTtser Ha Bonpoc 6 (6).

SO, mMoxer 6bITh KaK BOCCTAHOBHTENEM, TaK ¥ OKHCIIHTENIEM, T.K. Cepa B
JAHHOM COEJHHEHHH HMEET CTerneHb OKHUCAEHHA +4, a MoxeTr umeTh -2, 0,
+2 ¢ +6, T.€. K&K OKHCIIATLCS, TAK ¥ BOCCTAHABIMBATHCA.

OtseTt Ha Boupoc 7 (7).
LN°H;+ O] > N70? +H,0
N?-5e > N"
0,"+4e - 207
4NH, + 50, = 4NO + 6H,0
2.A+ 1) 5> AIPE!
Al -3¢ > Al”
I, +2e —> 21"
2A1 + 31, > 2All,
3.HN"0; + P? +H,0 > H;P*0,+N"70
N +3e" > N7 ‘
P’-5¢ - P** ,
SHNO; + 3P + 2H,0 = 3H;PO, + 5NO
4. HCI'' + KMn"70, = CL," + KCIl + Mn"*Cl, + H,O
2CI' -2¢ - CI,’
Mn'" +5¢" > Mn"? |2
16HC1 + 2KMnO, — 5Cl, + 2KCl + 2MnCl, + 8H,0

Otser na sonpoc § (8).

Zn + 2HCl — ZnCl, + H,T
3Zn + 8HNO; = 3Zn(NO;), + 2NO + 4H,0T

- +1 ~ S
B nepeoii peakuun oxucnutens — H™', Bo Bropoii — N*°.
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I'naBa 7 (8). CBoiicTBa 2JIeKTPOJIMTOB
(XMMH4YecKHH IPAKTHKYM)

Ilpakmuueckan paboma Ne 6 (8). «Honnsle peaxyuur

Onuit 1. «O6Hapyxenue cy1bpaT-uonos SO ».

Betnonnenue pabomeor:

B onny npobupky Hanunu pacTBop cynbdara HaTpus, B APYryr0 — pac-
TBOp cynbara Kanus U npubaBuiiM B KOXAYI pacTBop Xjiopuuaa Gapus. B
obenx npobupkax Bbiras Gesnblii MEKOKPHCTALTMYECKHH 0CaIoK:

NaSO, = 2Na™ + SOE‘ ; Na,S0,+BaCl, = 2NaCl+BaSO0.{;
Ba’* +S03 =BaSO, ; K,S0,= 2K* +5S03%7;

K,SO,+ BaCl, = 2KCl + BaSO,y;  Ba?* +S0; .

Jns o6HapyKeHHs MOHOB 6apHUd MOXHO BOCMO/b30BATLCA CAERYIOLIMMH
pEaKTHBaMH:
kap6onaTom Hatpus:  Na,CO;+ Ba’ = 2Na" + BaCO, {
Genvtii
2
XpOMATOM Kasus: K,CrO,+ Ba’ = 2K+ BaCrO, {
AETTHIHA
dropunom Hatpus: 2NaF + Ba’" = 2Na" + BaF, {
Heantit
CywmnsocTb 06Hapy»€HUS MOHOB C MOMOUILIO PCaKTHBA 3aKJHO4AETCa B
CneuMdUYHOCTH HEKOTOPLIX peakLuii, KOraa OHW COMPOBOXKIAOTCS pa3any-
HbIMM AHAJIMTHYECKMMH CHUrHAaMM: BBIJEJICHMEM ra3za WIH BbINaAeHUEM
ocajiKa OMpeAe/NEHHOrO LIBETA.

OnbiT 2. «O6HapyxeHHe xJopua-uonos Cl'»
Buinonnenue pabomoi:
HepacrBopumbie xnopuzsl cepebpa u ceuHua. [Tpucytcrsue noros Cl' B
pacTBOpE XJIOpH/Ja HaTPHs MOXHO [I0Ka3aTh NpH MOMOLUM HUTpara cepebpa:
AgNO;+NaCl = AgCN+ NaNO, ; Ag'+Cl'= AgCl

obpa3zyercsa Oesbiit TBOPOXKHUCTBIH OCAOK.
AgNO; = Ag'™+ NOj3 NaCl=Na* +Cl™ .

OnbIT 3. «O6HapyxeHHe cyabpaT HouoB SO; u xaopua uonos Cl'»

Buvtnoanenue pabomeoi:

Jns obHapykeHHss B MpoOMpKax XJIOpHAa Kajis W Cyabdara MarHus
BOCHOJIB3YEMCS CIEAYIOLUM IJIaHOM:

PacTBop M3 0aHOM NPOOUPKK OTIMIIKM B APYryr0 NpPoOHpKY Tak, 4TOObI B
KaX/10#1 ObiJI0 MPUMEPHO OJMHAKOBOE KOJIMYECTBO pacTBopa. B oany npobup-
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Ky NPHJIbEM HEMHOIO pacTBopa HuTpara cBuHua (II), B apyryio pactsop xJo-
puaa 6apus. CMOTpHM B Kako#i W3 npoOHPOK BbINa OCANOK, €C/H B OJHOM, TO
3HAYUT 37€Ch Obi PaCTBOP XJIOPHUAA KaJIHA, €CITH B ABYX — CyJib()aT Marxus.
B npobupky, rae 6bu1 BTOpO#i MCXOAHbBIH pacTBOp, MPHILEM HEMHOTO pac-
TBOpA HHUTpaTa CBMHUA U ybeauMcs B MPaBMIBHOCTH HAWIWX PacCyXIACHHH,
4TO €cnM Toraa Buinanv ocaakd BaSO, u PbSO, u B npobupke HaxoauTcs
MgSO, To ceiidac Bbinan ocanok PbCl, u B 310it npo6upke naxomurca KCl.
Hnu Hao6opot. Toraa seinan ocanok PbCl,, a ceituac seinan ocanok PbSO,.

2KCl+ Pb(NOs), = PbCl, 4 +2KNO;;  Pb?* +2CI™ =PbCl, {;

Geneiii

MgSO, + Pb(NO;),= PbSO, L +Mg(NO;),; "Pb** +S02™ =PbSO, ;

Genwiit

MgSO, + BaCl,= BaSO, | + MgCl,; Ba’* +S0%” =BaSO, .

Genwiit

Onwit 4.

Boinonnenue pabom:

a) [lponenaeM peakimu, NoATBEpKAAOLINE KadecTBEHHbIH cocTas BaCl,.

PacTtBop 3 npobupku pasnenum rononaM 1 nepesnseM B 2 npo6upku.

JlokaxeM NpHCYTCTBME HOHOB Ba’* — mpuibem B 0aHY NpoGUpPKyY pas-
6aBIIEHHYIO CEPHYIO KHCIIOTY, Bhinagaet Oesblit 0CanokK:

BaCl, + H,SO,= BaSO,{ + 2HCI
Jokaxem npucyrctBue HoHoB Cl- — mnpunbeM B Apyryio npoGHpKy
pacTBOp HHTpaTa cepebpa, BhinaaeT Oeblit 0CaoK:
BaCl, + 2AgNO; = 2AgCI + Ba(NO;),
6) [Nponenaem peakuuy, NMOATBEPXKIAAIOLIME KAUECTBEHHLIN cocTas MgSO,.
Pacteop u3 npo6upku pasfe/uM nonoaam u nepesibeM B 2 IpoGHPKH.

JlokaxeM npHcyTcTBue HOHOB Mg?" — npuibeM B 0HY MpOGUpKY pac-
TBop NaOH, Beinanaer Oenblit ocamok:

MgSO, + 2NaOH = Na,S0, + Mg(OH),4

JlokaxxeM NpUCYTCTBHE HMOHOB SO,%' — MpPUIbeM B APYryto npoGupky
pacTBop xnopuaa 6apus, Beinager 6enbiii ocagok:
MgSO, + BaCl, = MgCl, + BaSO,4

B) [poBeaem peakumu, NoATBepxKAAlOLIME KayecTBeHHbIH cocras (NH,),COs.

PacTBOp M3 NpOOHPKH pa3enuM NONoJIaM U nepenbem B ABe NpoGHPKU.

Jokaxem npucyrcreue uoHos NHj npuibem B npobupky pacTsop
NaOH, nouyBcTByeM 3anax aMmMuaka:

(NH,),CO; + 2NaOH = Na,CO; + 2NH; + 2H,0
JlokaxeM NpHCYTCTBHE HOHOB C(Q3~ — MPHIbEM B MPOGHPKY pacTBOp
HCI, 6yner BeinensTrcs ras:

(NH,),CO; + 2HCI = 2NH,Cl + H,0 + CO,T
77



Ilpakmuueckan paboma No 7 (9).
«Ycnoeua npomexkanua xumuueckux peakyu
MeHCoy pacmeopamu IN1eKmpoaumos 00 KOHYa»

Onwir 1.

Boinoanenue pabomos:

B3sanu 3 nmpodupku; B NepBYIO NPHAMAM pacTBOPs! cynbdara meau (1) u
FMIPOKCHAA HAaTpHA, HabJoaeM BbinaaeHue rosiyboro ocaaka:

CuSO,+ 2NaOH = Cu(OH),{ + Na,SO;;  Cu?* +20H™ =Cu(OH), |
ronyboit

Bo BTOpYyI0 npobupKy NpHiIMiM pacTBOpbl Xji1opuia kanus M docdara
HaTpus. Huuero He npoucxXoauT:

3KCl + Na;PO, 4 peakuus e uner, T.K. He 06pasyercs ras, 0canok Win
BOJA.

B tpeTeio npobupky npuibeM pactBoOpsl Cynbdara antoMUHHS H XJIOPH-
na 6apus, nabnwogaem BbinaaeHue 6en0ro ocaaxa:

Aly(SOy);+3BaCl, = 3BaSO, {+2AICl; Ba®* +S02” =BaSO, .

Genbiit
Buieoo: p€aKkiti UAyT 10 KOHLA, €CJIH OAHHUM H3 NMPOOAYKTOB ABJIACTCA OCAOK.

OneiT 2.

Betnoanenue pabomet:

B nBe npoOHpKi HaNMAM pacTBOp: cynbdara HaTpUS B NEPBYIO U Kapbo-
HaTa HaTpWs BO BTOPYIO WM 3aT€M B KOKAYIO MPHAWIIM PACTBOP a30THOM KH-
cnoTbl. Habntoaem BbiACIEHHE MYy3bIPLKOB rasa:

Na,S0;+2HNO; = 2NaNO;+H,0+S0,T; SO3™ +2H* =H,0+S0, T;

Na,CO;+2HNO; = 2NaNO;+H,0+C0,T; CO3;™ +2H* =H,0+CO, T.
Bei6oo. Peakumu uayT A0 KOHUA, ECIW OJHH M3 MPOAYKTOB ABAAETCS ras.
Onbit 3.

Boinosnenue pabomo:

a) B npobupky HanMiIn HEMHOrO pacTBopa rMAPOKCHIA HATPUS U NODABH-
JIM HECKOMLKO Kamnesib HHAHKaropa deHongranenHa. PacTBop okpatuuBaercs B
PO30BbIit LBET, T.K. cpeaa wwenovnas. [locne npuiuBaHHA pacTBOpa COMAHOM
KHCIIOTbI PaCTBOP 0OECUBETHIICH, T.K. PACTBOP BHOBb CTaNl HEHTPAIbHBIM.

NaOH-+HCI = NaCl+H,0; OH™ +H" =H,0

6) B npodupKky HanuaM NpMMEpHO IO MONOBMHBI pacTBopa cynbdara ne-
au (I1) u nobaBunu HeMHOro pacrtBopa rujpokcuia Hatpus. Habmoaaem
BbiNajgeHue ocanka roayboro usera. [Ipu npuiMBaHuM pacTBopa CEPHON KH-
COTBbI 0CaJA0K PACTBOPAETCA, T.K. IPOUCXOAMT peaKuus HERTPANTHU3aAUMH:

CuS0,+2NaOH = Cu(OH),4+Na,SO,;  Cu® +20H" = Cu(OH), ;

Cu(OH),+H,S80, = CuS0O,+2H,0; Cu(OH),+2H™ = Cu*"+2H,0.

Boi600. Bce 0OCHOBaHHMA BCTYNAIOT B PEAKLMIO HEUTPaNH3aUK1H.
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Ilpakmuyeckana paboma Ne 8 (10).
«Ceoiicmea Kucnom, 0CHO8AHUU, OKCUOO08 U COJIel»
3ananue 1.

a) OcCyleCTBUM peakLiy, XapaKTePH3YIOLIHE CBOMCTBAa pacTBopa COJif-
HO# KUCJIOTHI:

1. Zn + 2HCl = ZnClL+ H,T
7Zn® ~2e” —» Zn*? [OKMCASETCH, BOCCTAHOBUTENDb

2H +1 +2e” — Hg BOCCTAHAB/INBAETCA, OKHUC/IMTENb

Zn+2H" =Zn*' + H,T

2. CuO + 2HCI = CuCl, + H,0, CuO + 2H" = Cu>* + H,0

3.NaOH + HCI = NaCl + H,0, OH™ + H" =H,0.

4. AgNO; + HCl = AgCIl + HNO;, Agt +CI™ = AgCl .

6) OCyuwecTBHM peaKuMH, XapaKTepu3yioLiMe CBOHCTBA pacTBopa cep-
HOM KUCJIOTBI.

1. Zn + H,S0, = ZnSO, + H,T

Zn® — 2e~ — Zn*? |okHcnAeTCA, BOCCTAHOBHTEND

2H" +2¢” > Hg BOCCTaHABAUBAETCA, OKUCITHTEND

Zn+2H =Zn* + H,T

2. CuO + H,S0, = CuSO, + H,0, CuO + 2H" = Cu*' + 2H,0

3.2NaOH + H,SO, = Na,SO, + 2H,0, OH™ +H" =H,0

4. BaCl,+H,S0, = BaSO4+2HCI, Ba®* +S02 =BaSO, {

3ananne 2.
a) OCYLIECTBACHHE peaklUHW, XapaKTepHu3yiolled CBOICTBa pacTBopa
FMAPOKCHA HATPHA;

1. NaOH+HCI = NaCI+H,0, OH™ +H* =H,0
2. 2NaOH+CO, = Na,C0;+H,0, 20H" + CO, = CO;" + H,0
3.2NaOH + CuSO, = Cu(OH), + Na,SO,, Cu®* +20H™ = Cu(OH), {;

0) OCylEeCTBHM peakiud CUHTe3a ruapookcuaa xenesa (III) u xapakre-
PH3YIOLIHE €r0 CBOACTBA:

1. FeCl; + 3NaOH = Fe(OH);{ + 3NaCl, Fe** +30H™ = Fe(OH);
2. Fe(OH); + 3HNO;=Fe(NO;); + 3H,0, Fe(OH); + 3H'=F¢’* + + 3H,0.
t

3.2Fe(OH); = Fe,0; + 3H,0

3apnaumue 3.

a) OcyuecTsum peakuvio CHHTE3a okcuaa cepst (1V) u nponenaem peak-
LHH, XapaKTEPH3YIOLLHE €ro CBOICTRA.

1.S+0,=S80,

2. SO, + 2NaOH = Na,S0; + H;0, S0, +20H™ =S02™ + H,0
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3. SO, + K0 = K,;S04

4, SOZ + Hzo = HzSO}

6) OcyluecTBUM pEAKLIMH, XapaKTEPU3YIOLIHE CBOHCTBA OKCHAA KalbiU:
1. CaO + 2HCI = CaCl, + H,0, CaO + 2H" = Ca®* + H,0

2. Ca0 + CO, = CaCO;,

3.Ca0 + HQ_O = Ca(OH)Z

3ananue 4.
a) OCyLLEeCTBHM peakUH, XapakTepu3yoliide Xj10pua xenesa (1)

1. FeCl, + K,S = FeSy + 2KCl. Fe?* +S%” =FeS{
2. FeCl, + NaOH = Fe(OH),} + 2NaCl, Fe?* + 20H™ = Fe(OH), ¥
3. FeCl, + 2AgNO; = 2AgCI + Fe(NO;),. Ag* +Cl™ = AgCl{

4. FeCl, + Mg = MgCl, + Fe.
Fe2* +2e” — Fe¥ |OKHCIHTENb, BOCCTAHAB/MBAETCS

Mg® — 2¢™ — Mg *2 |BOCCTaHOBHTENE, OKHCASETCA

Fe** + Mg = Mg?* +Fe

6) ocyueCTBUM peakunH, XxapakTepusytouue xuopua meau (111)

1. CuCl, + H,S = CuS4 + 2HCL, Cu®* +8%" =CuS

2. CuCl, + 2KOH = Cu(OH),} + 2KCl, Cu®* +20H™ = Cu(OH), 4
3. CuCl, + 2AgNO; = Cu(NO;), + 2AgCH, Ag* +CI™ = AgCl{

4. CuCl, + Fe = Cu + FeCl,

2 - ; .
Cul* +2e” — Cu |OKHCIHTENL, BOCCTAHAB/IMBACTCS

Fe® — 2¢” —» Fe'? |BOCCTaHOBHTE/b, OKHCASCTCS

Ipakmuueckaa paboma Ne 9 (11).
«Pewenue IKcnepumMeHmManbHbsIX 30a4»
1. B npoOupky noi0Xuau rpaHyjly UMHKa W HAJHIH HCMHOTO KOHUCH-

TPHPOBAHHOM! CEPHONH KHUCNOTHI, HabMIOAAEM PACTBOPEHHE LUMHKA W BbLAEIE-
HHE NY3bIPHKOB r'a3a ¢ Pe3KUM 3aaxom:

Zn + H3804 on—ZnS0, + SO, T + H,0
Zno —2¢” > Zn +2 |OKUCNAETCSA, BOCCTAHOBHTEb
S+6 +2e — S‘r~4 BOCCTAHaBJIUBACTCA, OKUCIHUTEIb
Zn + 2H,804 yomy = 2SO, + SO,T + 2H,0
Zn+4H' +2S0% = Zn* +SO* +S0, T +2H,0
Zn+4H" +SO% = Zn** +80, T +2H,0
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2. B xaxayio u3 wectd npoOHpoK, B KOTOPbIX HAXOAHUTCA: a) MHAPOOK-
cua Hatpus; 6) cynbdar kaius; B) kapOOHAT HATPHA; I') HUTPAT LMHKA; 1)
docdar kanusa; €) cynbdua HaTpUs NPHIHIH PACTBOP XJIOPHIA MarHus.

a) 2NaOH + MgCl, = Mg(OH),{ + 2NaCl

2Na* +20H" + Mg* +2CI~ = Mg(OH), { +2NaCl
Mg?®* + 20H™ = Mg(OH),

6) K,S0, + MgCl, < 2KCl + MgSO,

2K'+ SO} +Mg”" +2Cl 2K + CI” + Mg*" + SOY

Peakuus He naeT 10 KOHUA, T.K. He 00pa3yeTcs 0caok.

8) N2,CO; + MgCl, = 2NaCl + MgCO,{

Mg?* +CO3™ =MgCO, |

F) Zﬂ(NO])z + MgClz = chlz + Mg(NO;)Z

Zn™ + 2NO; +Mg” + 2CI" = Zn*" + 2CI” + Mg*' + 2NO;

Peakuusa 10 kOHLA HE WIET, T.K. HE 00pasyeTca 0CaaoK.

1) 2K;PO, + 3MgCl, = 6KCI + Mgy(PO,), 4

6K* +2P02" +3Mg2* +6CI™ = 6K* + 6CI™ + Mg, (PO, ), {

3Mg?* +2P0O3™ = Mg(PO,), ¥

¢) Na,S + MgCl,

Peakuus ne WaeT, T.K. He CyLIECTBYET COeANHEHH MgS.

3. CauBaeM pacTBOPHI H ONpeensAeM N0 3anaxy, Kakue U3 peakuni HayT
J10 KOHIA.

a) K,CO; + 2HCI = 2KCl + H,0 + CO,T
Peakuus HAET, T.K. BLIAEAACTCA ra3, HO OH OecuBeTHbIN K O€3 3anaxa.

2K* +CO5™ +2H* +2CI” =2K* +2CI” + H,0+ CO, T

CO3™ +2H* =H,0+CO0, T

6) Na,S + H,SO, = Na,S0, + H,ST

2Na* +S$%7 +2H" +S03" =2Na* +S02” +H,S T

2H* +8*" =H,S 1

Peakum] HIET, T.K. BBIACAACTCA ra3 ¢ p€3K1UM 3araxoM TyXJIbiX ssHL.
B) chlz + 2HNO3 = Zn(NO;)Z + ZHCl

Zn* +2CI +2H" + 2NO; s Zn™ + 2NO; +2H' +2CI

PCaKUMﬂ A0 KOHLA HE HIET, T.K. ra3 HE BbIACNACTCA,
r) Na,SO; + H,S0, = Na,S0O, + H,0 + SO,T

2Na* +S0%™ +2H* +S0O2™ = 2Na* +S02™ +H,0+50, T
2H* +S03” =H,0+S0, 1
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Peakuus wact no KOHUA, T.K. BEIACAACTCH 1'a3 ¢ PC3KUM HCHPUATHLIM 3d-

11aX0OM.
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1) CuSO, + 2HNO; < Cu(NO,), + H,S0,

Cu® + SO;” +2H"+ 2NO; = Cu® + 2NO; +2H™ + SO}
PCaKllHﬂ JIO KCHI{a 1€ U ICT, T.K. HC BbLACIACTCH 'a3.

4.a) Ba’* + CO3™ — BaCO; 4, BaCl, + Na,CO; = BaCO;4 + 2NaCl.
6) CO™ +2H* - CO, + H,0, K,CO; + 2HCI=2KCI + CO,T + H,0
8) OH™ + H™ — H,0 . Ca(OH), + 2HNO; = Ca(NO;), + 2H,0

r) Fe—Fe’', Fe + CuS0, = FeSO, + Cu

1) CuO—->Cu®". CuO + H,80, = CuSO, + H,0

e) Pb”" + ST 5>PbSY. PH(NO;); + Na,S = 2NaNO, + PbS{

5.a) HoS + Cl, = S + 2HCI

S 2 e —» SO OKHCIETCS, BOUCCTAHOBHUTL!IL

Clg + 267 —> 2(.‘17 BOCCTAHABAUBACTCSH, OKUCIHHUTCIb

6) 2KI1 + Cl, = 1, + 2KCl

- — QKHUCIACTCA. BOCCTAHOBUTC b
a2 o 1‘2) i ~

C]g +2e” o 2CI” BOCCTAHABAHBACTCH, OKUCIIHTE 1b
8) 2Al+6HCl = 2AICI +3H, T
Al Z3e” — A"} |OKHCIIACTCA, BOCCTAHOBHTCNL

2H+] +2 o H3 BOCCTAHABAMABACTCH, OKHCIHHUTC! L

t
r) Cu + 2H,80, e = CuSO4+ SO,T + 2H,0
Cu® = 2e™ — Cut? [|OKHMCIACTCH, BOCCTAHOBHUTC! IR

S+6 +27 > SH iBOCCT&HaBJIHBaCTCﬂ, OKHCIIHUTCIIL

6. a) FeCl, + 3NaOH = Fe(OH;){ + 3NaCl,

Fe'* +30H = Fe(OH); 4

6) CuSO, + Na,S = CuS{ + Na,80,. Cu?* +S* " CuS{

8) Zn + 2H,80, womy = £080, + SO, T + 2H,0

Zn+4H +80} =S0, T+2H,0+ Zn™

1) MgCl, + Na:CO, = MgCO,{ + 2NaCl, Mg?* + CO3™ = MgCO, ¥
1) 2Pb(NO;), ——> 2PbO + 4NO,T + 0,1, Zn+HCl = ZnCl, + H, T,
PbO + H, —— Pb + H,0.



I'naBa 8 (9). [loprpernas ranepes
BeJIMKHX XHMHKOB (1llepeHra BeJJHKHX XHMHKOB)

IHapauensc

OtBer Ha Bonpoc 1 (1).

Be3ycnoBHO uenb XHMHH, KOTOpYIO cTaBui mnepen coboi [lapauensc,
Gnaropoasee, T.K. aIXUMHKKH XOTENH NOAYYHUTH 30JI0TO pand coOCTBEHHOM
HaXHBbl, 2 WAaTPOXMUMHKH XOTEIH HAYYHTHCA MPHrOTaBIWBAThH JIEKApCTBA,
4To0BI TIpEJOTBpalLaTh M JieudTh GONE3HM JIofeH, MoMoraTh TEM CaMbIM
001ecTBY, HX Leb Oblla HE AMYHO, a OOLECTBEHHOH.

Otset Ha Bonipoc 2 (2).

OCHOBHOE YTBEPKACHHE HATPOXUMHKOB: NPOTEKAIOLIHE B OpraHusMe
4e/IOBEKa ITPOLIECCHl HMEIOT XHMHYECKYIO MPHPOAY H Ha HUX BO3MOXHO BO3-
JIEHCTBOBATH BELUIECTBAMH.

Otser na sonpoc 3 (3).

a) [IpuMepOM TakOro OnbITa MOXET MOCHYXHTb MPOLECC EKTPOJIH3A
Boasl. Koraa yuurenn cHauyana yCTaHOBHJI KOHCTPYKLHIO, 33apaHEe 3Has, riae
TaKocC BEILECTBO OYET NONYyUYEHO 1 KaK 3TO A0Ka3aTh.

6) ITpuMepoM 3TOro OmnbITa MOXKET NOCTYXHTh MPOLECC MOTYYEHHS KH-
cnopoja, KOrja Mbi CHauana yCTaHOBHJIM KOHCTPYKLHIO, Mbl MIaHHPOBAJIH,
rie Kuciopoj cobepercs u Kak ero onpeaeanTh.

OtBer Ha Bonpoc 4 (4).

a) JlekapcTBaMH, MONYHYEHHBIMH C HOMOUWBIO XHMHYECKHX peakuuH, je-
4aT TEpanesThl.

6) TpaBaMH u APYrdMH BELECTBaMH NPHPOJHOrO MPOHCXOMACHHS aedar
romMeonarsl.

B) CBoeli aHeprueii, My3sikoit, Pu3nIeCKHMH BO3ACHCTBHSAMH Ha MO3BO-
HOYHHK ¥ CYCTaBbl JICUAT IKCTPACEHCHI.

B 6onbleii Mepe nocnenosarensMu Ilapatesibca aBASIOTCSA TEPANEBTHI.

Pobepm Bouns

OtBer Ha Bonpoc 1 (1).

Boasuie Bcero COOTBCTCTB)’CT XHMHH KakK Hayke uciib, KOT0pyl0 cTraBun
Boiinb: NOHATS, H3 YEr0 COCTOMT MATEPHAJILHLIH MHP H KaK COCTAB BEILECTB
BAMAET Ha ux cBovcTBa? T.k. onpeleneHHe XMMHH 3BYYHT KaK Hayka O Be-
HIeCTBAaX, UX CBOMCTBAxX H npeBpalllCHHﬂX, a coapemenuaﬂ 3aaada XUMHH —
M3YUUTb 3aKOHbBI, YNPaBASIOLHE NPCBPALICHUAMH BELIEH B 3aBHCHMOCTH OT
HX COCTaBa, CTPOEHHUA M BHeWHHX (akTopoB. Llenu, koTopbie cTaBuan nepes
co6oil anxMMHKH H HATPOXUMHKH, 0oJiee Y3KHE M KOHKDETHblE, a XHUMHUSA
«AaJICKO npocmpaeT PYKH CBOH B A€J1a YEJNIOBEYECKHEN.
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OTeeTt Ha Bonpoc 2 (2).

bo#ne cuuTan, 4TO BCE Tejla OKPYXKAIOLIEero MHpa COCTOAT M3 djIEMEH-
TOB — MCilbYallIUX IKCNIEpUMEHTanbHO OOHAPYKUBAEMbBIX YaCTHL BEULECT-
Ba. DJIEMEHTbI COCTOAT U3 Oﬂpe,’leJlBHHbIX H NMEPBHYHbBIX COE;IHHQHMFI M€Eib-
yaiiwux  vactuu Mmarepuu. COBpPEMEHHbIE MNPEICTAB/ICHUS BO MHOIOM
COQTBCTCTBYKOT €I0 TCOPpHH, HANPUMEP, HTO BCC TEJ1d MaTepHaIbHOIO MHpa
JEHCTBUTENBLHO COCTONT W3 MOJIEKY/l WM aTOMOB, @ ATOMbI COCTOSIT M3 MpPO-
TOHOB, HEHTPOHOB H JIEKTPOHOB.

Otsert Ha Bonpoc 3 (3).

CpoiicTBa BELIECTB B TEPBYIO OUepelb 3aBUCAT OT COCTaBa U CTPOEHHA
yacTdl, oOpasyrownx ux. Hanpumep,

Li — camslii nerkuit Meran,

Os — OIMH U3 CaMbIX TKEbIX METAIOB, UX aTOMbl HMEIOT Pa3HOE
CTpOeHHE W COOTBETCTBEHHO pasHhle CBOWCTBA, Li pearnpyer ¢ BOJOH MFHO-
BeHHO, Os He pearupycr ¢ BOZOH rpu 0ObIUHBIX YCNOBHAX BOOLLE.

Otser Ha Bonpoc 4 (4).

BeuiecTBa-HHANKATOPSI.

JAKMYC METHIIOBBIH OpaHXKeBbiit| ¢enondranent cpena
KpacHbI#H KpacHBIH GecuBeTHas KUcnas
¢d1oaeToBbIH OpaHXEBbIH 6GecuBETHBIN HelTpanbHas

CHHUH JKEJIThIA MaJIMHOBBIA Hie104YHas

[MpuMepoM pacTeHus-MHANKATOPA MOXET CIYXHTh MeayHHuua. [To mepe
OTUBETAHHS NENECTKU €€ LIBETKOB MEHSIOT LBET OT PO30BOTO 10 CHHETO. ITO
CBA3aHO C TEM, YTO N0 OMNbUICHHS CPEJa PACTHTEILHOrO COka KUCnas M
UMEIOUMHCA B JIENECTKaX HHAMKATOP OKPALLIMBAET KX B PO3OBBIN LIBET, & MO-
c/ie OMBUICHUS Cpela liesiouHas, MOITOMY HHIAMKATOP OKPALIUBAET JIENECTKH
B CHHMH UBET.

CoK YepHHKH B HEHTPaNbHOl cpelie HMeET KpacHbiH LBET, a B KHCIOH —
YepHbIH.

OTteeT Ha Bonpoc 5 (5).

XHUMHYECKHIt aHaIW3 — MpoLlecC ONpeJeNeHUs, U3 KaKUX 4acTHLL COCTO-
MT BEWECTBO, CKO/IbKO €r0 MM OTAENbHBIX COCTaBHbIX 4acTe#, a Takke
npouece onpeaenaeHus NPUMECH B U3BECTHOM BELIECTBE.

st pacno3xaBaHus BELLECTB HEOOXOANMO:

1. PacTBopuTh ux B Bode. B 0aHOM mpoGupke pacTBOp CTaHET ToJyObiM,
3Ha4MT 3jech HaxoauTtces CuCly, B ABYX Apyrux 6eclBCTHbBIM.

2. lMpuabem B Kaxilyto U3 3THX npobupok Na,SO,. B oaxoit u3 npobu-
POK BbINaJeT 0Cal0K, 3HAYMT, B 3TOH npodupke Haxoautcs BaBr,, a B TpeTsb-
eil Hivero He npousoiaer, saecs Nal.

BaBr, + Na,SO, = BaSO,{ + 2NaBr; Ba® + SO = BasO,{
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M.B. /Iomonocos

Otset Ha Bonpoc 1 (1).

VY HUBEPCHTET AAeET OASM 00pa3oBaHHe, 3HAHUS, NPOCBEWAET. Tak ke u
JlomoHOCOB Ans oblecTBa oYeHb MHOTOE OTKPBLI, MOKa3san, pacckasal, J0-
Kasan, MpoCBETH.

OTBet na Bonpoc 2 (2).

XHMHYECKHE peaklK NPOTEKaloT 3a CYET JBHXKEHUS aTOMOB BEILIECTB,
BCTYNMBLIMX B peakuuio. Celiuyac HOCTOBEPHO H3BECTEH 3aKOH COXpaHEHHUA
Macc, KOTOpbI# FOBOPHT, YTO Macca HCXOAHBIX BELWIECTB paBHA Macce NpOayK-
TOB peakuuu. M Tennora (JHeprus) He BBLACNAETCA HIHM NOMNOLIACTCA H3 HU-
Yero, €C/H DHEPrus BbIACIHNIACH, 3HAUYHT YMEHDIUKIACh BHYTPEHHAS JHEPIUs
BEILECTB H HA000POT. A 3HEPrHA CYILECTBYET 38 CUET ABHKCHHS HaCTHLL.

OTtBeT Ha Bonpoc 3 (3).

a) [pu npokanuBaHHK MeAHOI NMPOBOJIOKH OHa HYEepHEET 3a cyeT o6pa3o-
Banua okcuaa meau (I1). Ecnu MBI B3BECHM NPOBOJIOKY A0 MPOKAJIHBAHUSA H
nocne, To ybeauMcs, YTo Macca €€ YBENMH4UIach, a yBEJIHUYHJIAch 3a CHET
Macchl KHCI0pOa H3 BO3AYXa, KOTOPbIH COCAHHUIICS C MEABIO.

2Cu+ 0, =2Cu0O

I.lOI'IyCTHM H3HayalibHas Macca npoBOJIOKH 6bu1a 1 r, TOraa nocne npo-
KaJUBaHHUS OHA CTAHET BECHTH OoJbLeE,

Ir Xr
2 CU + Oz =2 CUO
m(2Cu) = M(Cu)-n = 64 r/mMmonb:2 Mmoab = 128 1
m(2Cu0) = M(CuO)-n = 80r/Monb-2 Mosib = 160 1

ir

Xr
2Cu +0,=2Cu O
128 ¢ 160 ¢

L _x 160 | =125 (Cu0)

128 160 128

IMocne npokanuBaHus NPOBOJIOKA CTAHET BECHTH 1,25 T.

6) Ecan npokanuBaTh Ty e MEAHYIO POBOJIOKY 6€3 10CTyna BO3AYyXa,
TO €€ Macca HEe UIMEHHTCH.

DTOT ONBIT HAZLO NMPOBOAUTH, NOMECTHB NPOBOJIOKY B 3aMasHHbIA COCYA,
a nepsblif OMBIT HA OTKPLITOM BO3AYXE.

OTtser Ha Bonpoc 4 (4).

lMoxHumercs uawika BECOB, HA KOTOPOH CTOWT 3aXOKEHHas CBeva, T.K.
BOCK cropaer, obpasyer yraekucaslii ra3 CO,, koTopblii nonaiaer B BO3AYX,
T.e. nokuaaer cepy peakuuu. Hy>xHO mOMECTHTh CBEYH B 3AKPBITBIE COCY-
Abl, HO AOCTATO4YHO 6OMbIIKE, YTOOBI Ui FOPEHHA CBEYH XBATHIIO KUCHIOPO-
21a, TOrAa Bech raz Oyaer cobuparsCs B COCYAE W PABHOBECHE HE HAPYIIHTCA.

OtBet Ha Bonpoc S (5).

HIMEHHO XHMMHMKH 0Ka3aiH, YTO BELLECTBO COCTOHT M3 MOJIEKY/l H aro-
MOB, a aTOMbl H3 HEATPOHOB, NPOTOHOB H 3JekTpoHOB. U Gosblue apyrux
nons3YIOTCSA 3HAHUAMH B CBOMX paboTax (cM. §6, oTBeT Ha Bonpoc 1).
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OTBeT Ha Bonpoc 6 (6).

[pruunto#t MHOroobpasss BEUIECTB ABJSCTCH pasiiHuMe aTOMOB. KH3 KO-
TOPBIX COCTOAT BEULECTBA, Pa3IHYHbIA MOPAAOK HX COCAMHEHHS U pasiluulioe
KOJNHYECTBO.

a) Mogcekyna SO: cOCTOMT H3 2-X aTOMOB KHCIIOPO/1a H OAHOIO aroMa
cepbl. @ mosekyiia CO, COCTOUT U3 2-X aTOMOB KHCIOPOJA W OHOI'O atoMa
VINICPO1a (PasHbIC aTOMBbL).

6) Mouexyna CO cOCTOWT U3 O/IHOTO aTOMa KHUC/IOPO/JA H OAHOIC aToMa
yraepoua, a B mojtekysy CO, BX04T 2 aToMa kuciopoaa u 1 atom yraepoaa
(pa3;IM4HOE KOAHYECTBO aTOMOB).

S™05% — oxcua cepwi (Iv); C*037? — okcun yraepoaa {(IV),
2 P 2 p
C*0™% — okena yraepoaa (11)

Otset Ha Bonpoc 7 (7).

MHorue Belu. OKPYKAUIUE HAC, HOAYUEHbl XHMHUUECKOH NPOMBbiLiLIel;-
HOCTBIO: TCTpadn (OyMara). Ni1acTHKOBHIC PYHKH, CTEKAAHHBIC OankH, asito-
MUHHEBBIC KACTPIO! M, MBLIO ¥ CTHPAJILHbIK MOPOLUOK, HA HAC HAEThi BCULH
H3 CHHTETHYCCKHX B0AOKOH. {cM. §1, OTBer Ha Bonpoc 1) '

A. /Tagya3sve
Otsert na sonpoc 1 (1).

Jlaﬂyasbc HAOKA3AL, HTO FOPEHUC — HIPOLECC COCAMHCHMS BCUIECTB € KH-
CI0OPOLOM, @ HC KdK CHHMTAAOCHh paHbUIC, YTO 3TO PA3IOXKCHHE TOPIOUHX BC-
T{ECTB C BLILIC/ACHUCM (pﬂOl"HCTOHB —— HOCHTCIA TOPOYCCTH TEN.

OcHoBHOM BKNal A JlaByasbe B XHMHIO B TOM, YTO OH 3&T07KHW! OCHOBbI
aHaNK3a OPIraHMHCCKHUX COCIAMHEHUI M CO3AaN NPEANOCHLIKM /Ui BOZHHKHO-
BCHHS OPTaHH4ECKONH XUMHH.

OtBeT Ha Bonpoc 2 (2).

CyILHOCTD TIPOUECCa FOPEHHS B OKMCICHUM BEILECTB, B PE3Y/ILIATe 10-
JYHAKTCA OKCH b Y/ICMEHTOB, 00Pa30BbIBABLLIUX AAHIOC BCUICCTRO.

CywHOCTb NpoLecca AbIXaHUs B NOTIOIICHHH OPTaHH3MOM KHCI0PO.1d H
BbLAEICHHH YIUTEKHCIOr0 ra3a.

Cx01CTBO ITUX NMPOLECCOB: B 0OOHX ClyHasX HPOUCXO/IMT OKUCIICHHE Be-
HIECTB KHCIOPOAOM. 10 8 Cilyyae Topeius 3To MOryT ObiTh /mobble BeiecTsa,
KPOME YK€ OKHCIICHHBIN, (HYXHO TOALKO CO3/1aTh HEOOX0/IMMbIE YCIOBHS), 2 B
cly4ae AbIXaHHs OKHCAsieTcs MIoko3a, o0pasyores Toasko CO» u H.O.

CoBpemMenHble MPEJICTaBACHHS O MPOLECCe TOPEHHS OTAMYAITCH OT
npeacraBieHuit Jlapyvasbe B TOM, YTO BCLIECTBA MTPH DTOM HE COEAMHSAIOTCH C
KHCJIOPOZIOM. @ PCAIWpYIOT, OKHCAAACD.

Otset Ha Bonpoc 3 (3).
B noka3sare:incTBO TOro, YTO BOJAA CNOXKHOE BELWECTBO. MPHBOAAT JMCK-
TPOJH3 BO/Ibl, B Pe3yNibTaTe KOTOPOro 00Pas3ytoTCs JiBa NPOCTHIX BEILECTBA:
MEKTPONH3

2H20 = Zflz + 02
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IpoBepsnu 310 cienyouuM 06pa3oM: BHOCHIIH TACIOLLYIO JIy4HWHY B KH-
C/IOpOJl — OHA BCIIbIXHBA/IA, BHOCHIM TOPAILYIO NyYHHY B BOJOpOA — pa3-
JAaBaCcs XJIONOK.

OtseTt Ha Bonipoc 4 (4).

«InemeHT» JlaByasbe — COBpPEMEHHbBIH aTOM, MOITOMY MOXHO YTBEp-
KNath, YTO 3aKOH COXPAHECHHUS MACCbl co6m0uae'rcu, T.K. BCC aTOMBbl, BCTY-
Naru{nuc B pCakuHio. o6pa3yto1' NPOAYKTblI pCaKLUH H 00JbIlIE HH HA YTO HE
pacxonytorcs.

Orser Ha Bonpoc S (5).
[ToroMy uTO HE MOTJIM 10Ka3aTh, YTO KPEMHE3EM H H3BECTb ECTh CNOXHBIE
BEILECTBA, NOJb3YACH JIHLIb CYLICCTBYIOLIMMH TOT1a METOAAMH aHaJIM3a.

Otset Ha Bonpoc 6 (6).

CoBpeMEHHBIE XHMHKH BbIJCIHIIM 6 OCHOBHBIX KJIACCOB BELIECTB:

1. Hemertamnbl

2. Merannst

3. Okcuapl: CuO — okcua Meau (I1), CaO — okcua kanbuus, Na,0 —
okcupt Hatpus, AlL,O; — oxkcun amomunus, P,Os — okcun docdopa (V),
CO, -— okcua yruiepoaa (I1V), N;O — okeunn asora (I), SO; — oxeua cepbt (V).

4. Conu: Aly(SOy4); — cynsdar antomuuusa, KCl — xnopua xanus,
BaBr, — 6pomua 6apus, Na,SO; — cynsdur vatpus, Na,S — cynbdun na-
Tpus, PB(NO;), — nurpar ceuxua (11).

5. Kucnorei: H,SO,4 — cepnas kucnora, H,SO; — cepHucTas kucnora,
HNO; — azotHas kucnora, HNO, — asorucras kucnora, H,SiO; — kpem-
Huesas kuciora, H,S — ceposogopoanas kucnora, HCl — xnopsonopoa-
Has kucnora, H;PO, — dochopnas kucnora.

6. OcHoBanns: Ca(OH), — ruapoxeua kanbuus; Fe(OH); — ruapokcun
xenesa (1I); NH,OH — rugpokcun ammonns; KOH — ruapokcun kanus;
Cu(OH), — ruapokcua mexu (I1)

(Onpeaenenns cM. § 42, oTser Ha Bonpoc S.)

K. Bepmonne

Otser Ha Bonpoc 1 (1).

Bepronne uccnenosan obpazoBaHue paCTBOPOB COJIEH B CONEHBIX 03epax,
3TO MPHBENO €r0 K BBIBO/Y, YTO YCJIOBHS XHMMHUECKOrO TpEeBpalleHHs pea-
TEHTOB M TEMNEparypa BJMAIOT Ha NpoTekaHue peakuuii. bepronne cospan
1IEPBYIO TEOPHIO XHMHYECKHX PaBHOBCCHIA.

OrtBet Ha Bonpoc 2 (2).

Bepronne cunran, 4TO B 33aBUCHMOCTH OT YCJIOBHIi NPOLIECCA, U3 OLHUX H
TEX )K€ UCXOAHBIX BELLECTB MOFYT 0OPa30BbIBATLCA COCAMHEHHS PA3ITHYHOIO
coctaBa; [IpycT cuuTall, 410 COCTaB OAHOTO W TOTO KE COEHHEHUA AOCTOA-
HeH, KakuM Obl nyTeM OHO He ObLIO Nosy4eHo. JIHCKyCCHA 3aKOHYHIACh OT-
KpBITHEM 33KOHA MNOCTOAHCTBA COCTaBa COC}IHHCHHﬁ. Ecian Onl noﬁe}mno
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MPOTHBOMNOJIOXKHOE MHEHHUE, TO BCE XUMHKH CTAJIH Obl MbITATLCS NOJIYHUHUTL
COC€AHHEHHA, COCTOALLHEC U3 YK€ U3IBECTHBIX HIEMEHTOB, HO APYroro cocra-
Ba, H HC OTKPBUTH Obl HUKAKUX 3aKOHOMCpHOCT€FI B 06p83OBaHHH CJIOKHbBIX
BCHIECTB.

Otser Ha Bonpoc 3 (3).
bepronerosa conp KClO;, HasbiBaeTCA Tak NOTOMY YTO BMEPBBIE 1107y~
4yun ee beprone.

K*'CI*03% — xnopar xanus; HCIO; — xnopuas kucnora; Cl,O;5 —
okcua xaopa (V)

OtBet Ha Bonpoc 4 (4).

NH; — ammuak; HCN — cuanuiibias kuciora; H,S — ceposoaopoi:
KClO; — xnopurt kanus; KClO; — xnopat kanus.

OTKpbITHE GECKUCAOPOAHBIX KHCIIOT JANI0 BO3MOXKHOCTb OOBACHHTD, UTO
MX CBOHCTBA OOBACHAIOTCH TONbLKO MPUCYTCTBHEM B HX pacTBOpax MpoToHa
(MoHa Boaopoaa).

e, lanemon

OrBer na Bonpoc 1 (1).

OCHOBHbI€E MOJIOKEHHS aTOMUUYECKOH TEOPHH.

1. Marepusi COCTOMT M3 MebuYailMX YacCTHIl — HEAETUMbBIX aTOMOB,
KOTOpbIE HE Pa3pyLIAlOTCA U HE CO3AAIOTCH.

2. Bce aToMbl OHOTO 3/1EMEHTa OJJMHAKOBSI 110 BETMYHHE H HMEIOT O1H-
HaKOBYIO MacCy (BCe aTOMbI BOAOPOAa HMEIOT Maccy 1,67 10% ).

3. ATOMBI pa3iMyHbBIX IEMEHTOB 00NaJat0T Pas3M4YHON MAaccol U pa3Me-
pamu (aToM BOAOPOAA BECHT 1,674 10% I, a aToM Kucjaopoaa 2,667 10% r).

4. CnoxcHble 4aCTHLb! COCTOAT M3 ONPEAEICHHOrO YHCiia BXOAALMX B 3TO
BEILECTBO Pa3/IMuHbIX aTOMOB. Mosiekyna Boast H,O — 2 atoma soaopoa v 1
aTOM KMCOPOAa, OHA UMEET TOJILKO TaKOM COCTaB H HUKAK HE JIPYroW.

5. Macca cloxHOM 4acTHUbBI ONpeaeNsieTcss CyMMOH MacC COCTaBJIsiO-
UIHX €€ aTOMOB JJIEMEHTOB.

M,(H,0) = 2 A(H) + A(0)=2-1+ 16 = 18.

Ortser Ha Bonpoc 2 (2).
1. las aroma JlabTOH BBEN TAKHE XapaKTEPUCTHKH, KAk BEC U pasMepsbl.
2. Jlns Moekyabl JlanbTOH BBEN XapaKTEPHCTHKY Macchl (Beca).

OTtseT Ha Bonpoc 3 (3).

JlanbTOoH COCTaBWI MEPBYHO TAOAHILY OTHOCHTE/IbHBIX aYOMHBIX U MOJIE-
KYJNSPHBIX MacC BEILECTB. DTH MACChl OTHOCHTE/bHBI, T.C. 33 €AHHHUY NpH-
HUMacTcA aToMHas Macca Bojopofa. OH BNEpBbiE YyCTAHOBHJI OTHOCHTEb-
Hble Macchl BOAOPOAA, KUCJIOPO1a, a30Ta, Yriepoaa, aMMH1aKa, OKCHI0B Cepbi
M a30Ta W ap.
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OtBet Ha Bonpoc 4 (4).

YacTuubl (MONEKYJbl) B BELIECTBAX HAXOAATCA Ha HEKOTOPOM paccTos-
HUH IpYT OT Apyra, a MPH B3aUMOIEHCTBHH C APYTrMMH BEILECTBAMH MbI OT-
AanseM ux etue 6oablie — 310 U uMen B BuRYy Janvrtou. [loa ero onpeanene-
HU€ NOAXOAAT BCE THIbI PEaKLHil:

1. Coenunenus 2H,; + O, = 2H,0

t
2. Paznoxenunsa CaCO; = CaO + CO,

3. 3amewenus Fe + CuSQO,4 = FeSO, + Cu
4. O6bmena NaOH + HCI = NaCl + H,0.

A. Aeozadpo

Otser Ha Bonpoc 1 (1).

3aKkoH ABOraapo: B paBHbIX 00beMax pa3fMuHBIX ra3oB MPH OQHHAKO-
BbIX YC/IOBHAX (TeMmepaType, AaBJCHUH) COAEPKHTCA OAWHAKOBOE 4HCIIO
MoneKyJ.

3T0 Aan0 BO3MOXHOCTB JIETKO M TOYHO ONPEAENIHTh OTHOCHTENBHBIE
Macchl MOJIEKY 1 ra3000pa3HbIX BELUECTB.

Oteet Ha Bonpoc 2 (2).

la3bl Npu HarpeBaHWM PacIUPAIOTCA, T.€. 3aHUMAIOT GoabluHi 06beM,
TakuM 06pa3oM B PasHbIX YCIOBUAX Pa3sHOE KOJHYECTBO Ia30B MOXET 3aHH-
MaTh OAHWHAKOBbIH 00beM. C NOBbILLIEHHEM JABJICHHUA ra3bl CXHMAIOTCA, YTO
TaKxKe OTpaxaerca Ha oobeme.

OrBet Ha Bonpoc 3 (3).

a) N = nN,, n=l:>N:>—y—-NA = “2 6-10% MoJleKyn =
V. \'A 224
=3.10% MOJIEKY 1.
6)p\Vi=p.V,
Py = pang; piny = Pz
Na
. . . . . 23
N=B Na ~4:0125-6-10 =3-10% monexyn.
P2 1
B) piVi=p:Vy; piVi = paVan,
N
\Y Vo —
PiVi= P2 N,
V:N .56-6-10%
N=Pitita ~2:36:6:10 = 3.10” monekys.
P2V 1.224

r) N =n:N, = 0,5-6-10% = 3.10" monekya.
Ortget: oMHakoBoe Ynciio Monekyn N = 3-102 mosnekys.
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OTtBeT Ha Bonpoc 4 (4).

NH; — ammuak; H,S — ceposoaopon; C.H,— »tunen: CH; — wmeran;
H,O — Bona: CO, — yraexucibiid ras; CO — yrapuniit ra3z; N.O — okcu)1 aso-
Ta (I) NO — okcua asora (II); N.O; — oxewi azora (11): NO, — oxcun azora
(IV); N,Os —- okena asota (V): Ny — asot; O; — kuciopo,1; Ha — Bogopos.

ABOIaZpo CMOT [1PaBHIIBHO PACCHMTATh MACChl U (POPMYIIbI ITHX COCAMHC-
HUH JIC/ICHHEM HX IUIOTHOCTER Ha MIIOTHOCTH BOAOPOAA, MPHHATYIO 38 9TAJIOH.

Oreet Ha Bonipoc 5 (5).
N, — a3sor; O, — kucaopoa; H, — Bojiopoa.
ABOTanpo craj nepsbiM, KTO 3anucai 3TH GopMyJibl HMEHHO B TaKOM BHAE.

OtseT Ha Bonpoc 6 (6).

bonblwyto YacTb BO3/AYXa COCTABASIOT a30T M KHCJIOPOl. HMEIOILHE OT-
HOCHTENbHbIE MOJIEKYsIpHble Maccehl 28 u 32 cooTBercTBeHHO. [lapbl BOABI
MMEIOT OTHOCHTEIIbHYIO MOJEKYNApHYIO Maccy 18, 4To MeHblle a30Ta U Ku-
ciopoaa. [loatomy 1 1 BAa)KHOro BO3/lyXa, B KOTOPOM MOJEKYJlbl 430174 H
KWCJIOPOZ1a 3aMELLAIOTCA Ha MOJIEKY/Ibl BOALI, Oya€eT sierye.

A.H. Menoeneees

Orser Ha Bonpoc 1 (1).

Mcuaenees npuBen B CUCTCMY pa3poO3HEHHbIE CBeAeHHS 00 n3oMopdus-
M€, 4TO CbIl'paJio pOJib B padBMTHH ICOXHMUH. Ou OTKPbLT KPUTHUECKYHO
TeMrnepaTypy kumeHus u# pa3paboTan I'MApaTHY TEOPHIO PacTBOPOB, 110-
ITOMY CUMTAETCS BblLlatoWMMes GuankoxuMnukoM. OH Hccie10Ban CBOHCTBA
pa3pekeHHbix ra3os, nposBuB ceds kak Qusnk-Ixcnepumentarop. OH U3y-
Haj1 BO3AYXOIUIABAHHUE, METCOPONOIHIO, COBEPLIEHCTBOBAT TEXHHKY H3Mepe-
HUH, BHEC BK.IAIl B METPOIIOTHIO,

OteeT Ha Bonpoc 2 (2).

«TTeosas cayxba Poccun» Mengeneesa 3akjIr04acTcs B HAay4yHOH Jles-
TenbHOCTH. JIOCTHAEHHS CM. OTBET Ha Bonpoc 1.

«BTopas cayxkba» — nenarorsyeckast JesTeIbHOCTL. MeHaeAEEB H31ail
yueOHHK «OCHOBBI XHMHH ». IPEIO/1aBajl BO MHOTHX yUEOHbIX 3aBCACHHSAX.

«Tpetbs ciayxba» — coeiicTBrHe pa3BUTHIO NpoMblULIeHHOCTH Poccun. On
CTaBWJI OMBITHI MO BBIPALIMBAHHIO 3EPHOBBIX KYNLTYP, H3y4ai crnocoObl 106b1YM
1tedTH ¥ itall MHOTO EHHBIX PEKOMCHIALIMH MO X YCOBEPUIEHCTBOBAHHIO.

OTeer Ha Bonpoc 3 (3).

MeHnjenceB npe/ickasa:l CyuleCTBOBaHME TpeX HCH3BECTHBLIN TOFAa elile
JNEMCEHTOB, Ha3BabB HUX ')Ka60p. IKAJNIOMUHHUN K 3KACHJIMUHMH W npeiacKasall ux
CBOMCTBA W yTOUHHN aToMHBble Macchl Be, Os 6naroaps BbIBCACGHHOMY 3a-
KOHY MEPHOJMIHOCTH U3MEHEHHS CBOMCTB 2JIEMEHTOB.

OTtBeT Ha Bonpoc 4 (4).
ﬂepuonwmocn, —_— CBOF{CTBO, JAKIoYaoeces B IHOBTOPEHHH 4Cro-
aubo ¢ oripedesieHHbIM 1tepHoaoM. B Tabauue Menaeiicesa TCPHOAHYHOCTE
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3aK/IIOYAETCA B [TOXOXECTH CBOHCTB KaXA0OM0 BOCBMOTO 3JICMCHTA Ha CBOM-
CTBa JICMEHTA peAblayuero crodua. [1pHuynHOH NOBTOPAEMOCTH CBOHCTB
ABJISETCS CXOXKECTh CTPOEHHUS BalleTHbIX odonouek atomos. Tabnuua Meu-
JleneeBa SiBSIETCS CUCTEMOM, T.K. NOJOXKEHHUE KAXA0r0 3JIEMEHTA CTPOro on-
peaeacHO ero CBOHCTBAMH, MEPHOAHYECKH MOBTOPAIOWIHMUCH W FOPH3OH-
TalbHO 110 NEPHOLAM H BEPTUKAJIBHO M0 I'pyniaMm.

Otset Ha Bompoc 5 (5).

Menzenees abCoOJIIOTHO MPABHIBLHO ONPEAETH 3aKOH M0 KOTOPOMY H3-
MEHIOTCs CBOMCTBA 3JIEMEHTOB W B 3TOM NPaBHJIE HET H HE MOXET ObITh HC-
KJIIOUEHHH, MOITOMY CHCTema OyAET TO/LKO Aafnblu€ yBEIHYMBATHECH C OT-
KPBITHEM HOBBIX JJEMEHTOB, W JIS Kawaoro B Tabnuue Menneneesa
HalJeTCA ero onpeesIEeHHOe MECTO.

C. Appenuyc

Oteer Ha Bonpoc 1 (1).

OCHOBHbBIE NONOKEHNS TEOPHH JJICKTPOIHTHUECKOH JMCCOUHALINHY.

1) DAEKTPONUTBI B PACTBOPAX COCTOST U3 HACTHUHO AUCCOLUMHPOBAHHBIX
MOJIEKY N, KOJIHYECTBO KOTOPBIX pacreT IpH pa3baBiaeHHH pacTsopa.

NaCl=Na'"+CI

2) Obpasyroluecs npu AMCCOUdaUy MOJICKYJT HOHBI ONPEEIAIOT CleLH-
¢duyeckre pU3UUCCKHE U XUMHYECKHUE CBOHCTBA PaCTBOPOB JIEKTPOSTHTOB.

DNEKTPOUTDI JIENATCA HA CHIbHBIE M caabbie, B 3aBHCHMOCTH OT 3TOT0
NpoBOAAT TOK B Gonsiuei unu Menblei crenenu (H,SO, — cunbhblit 25ek-
TpoauT; H,S — caabwiit).

3) B OeckoHeuHO pa3baBIeHHBIX PacTBOPax MOJIEKYJibl CyUIECTBYIOT
TOJIbKO B BHJl€ HOHOB.

4) Coeannenne B pacrsope TeM 60sice akTUBHO, YeM 00JiblIe OHO AUCCO-
LUHUPOBAHO HA HOHBI.

OtBeT Ha Bonpoc 2 (2).

Teopus 3AEKTPOJIMTHYECKOH AMCCOUMALIMH 1103BO/IHIa OOBACHUTH CBOH-
CTBa pacTBOPOB M [IOHATH MOBEJEHHUE CJA0XHBIX BELECTB B pacTBOpax U BHeE-
Cna ICHOCThL B TEOPHIO KHCIOT M OCHOBAHNH.

Kucnomb! — BellecTBa, HPH AHCCOUHALHH 00pa3yloHe 1IPOTOH H KH-
CJIOTHBIH OCTAaTOK.

OcHoeanus — BELECTBa, NPK AWUcCcOUMallMK 00pasyiollue MOH MeTamna
M THAPOKCHA-HOH.

Otset Ha Bonpoc 3 (3).

a) Ilo xapakTepy oOpa3sylolIHXCS MOHOB JNEKTPOSUTHI AEAATCA HA KH-
CIIOTBI, OCHOBaHHA H COJIH.

6) Io crernenn AUCCOUMALIMM DAEKTPOIUTDI AESATCS Ha CHIIbHBIE H Crabble.

91



OTBeT Ha Bonpoc 4 (4).

DnexTpoONuThl ObIBAIOT CHJIbHBIE U clabble, OOBACHAETCS ITO B NEPBYLO
ouepeas X NMPHPOAOH.

Cpenn 3nemenros [l neprona cuna 3;JeKTPONHTOB UX THAPOKCHAOB U3-
MEHSETCA CJENYIOLHM 00pa3om:

NaOH — cunbubit anexrpoaut; Mg(OH), — cnabbiit anekTponut;
Al(OH); — cnabulit anektponur; H,Si0; — cnabelit anekrponut; H;PO, —
INEKTPOAHT cpeaHed cuabl; H,SO, — cuabublit anexrpoant; HCIO, —
CHJIbHBIH DJIEKTPOJIUT.

Cpeau snementoB Il rpynnsl raaBHOM MOArpyMibl CHlA INCKTPONUTOB
HX THAPOKCHAOB H3MEHAETCH CHAEAYIOINM 06pa3oM:

Be(OH), — cnabbiit 3nextponnt; Mg(OH), — cnabbiii 31ekrpout;
Ca(OH); — cuubHeiii 3nektpoant; Sr(OH), — anexrponut, Ba(OH), —
CHUIbHBIR 3JIEKTPOJIHT.

OTBeT Ha Bonpoc 5 (5).

AppeHHyC BbLABHHYJ OOLLYIO TEOpHIO 00pa3oBaHHA «aKTHBHBIX» MoJle-
Ky MpH XHUMHYECKUX peakuHax. Pe3koe MOBBILWIEHHE CKOPOCTH peakuui
POCTOM TEMINEPATYPbl OMPEAEAACTCA YBEAHHYECHHEM MPH 3TOM KONHYECTBA
«aKTHBHBIX)» MOJIEKYJl B CHCTEME. DHEPrUs aKTHBAUHH — H3ObITOYHASA JHED-
THA, KOTOPOH O/KHBbI 00/1aaTh MOJIEKYbI, A8 TOTO, 4TOOBI WX CTOJIKHO-
BEHHS MOTJIH NPUBECTH K 00pa30oBaHHIO HOBBIX BellecTB. Eciu sHeprus ak-
THBALMHU Mana, To 6oNbllas 4acTh CTOJIKHOBEHHH NMPHBOAMT K PEakuHH, T.e.
CKOPOCTh TakOH peakurH Benauka. Ecau sHeprus akTHBALUHHK BETHKA, TO CKO-
poCTb TakOH peakuuu Mmana. [loBblias Temneparypy. Mbl OHHXKAEM JHEP-
THIO aKTMBALMK M MOBBILIAEM TEM CaMbiM CKOPOCTh PEakUHKM H Ha000pOT.

OTseT Ha Bonpoc 6 (6).

AppeHHYC CO3aaN TEOPHIO DJIEKTPOIHTHYECKOH AMCCOLMALUH 1 BBIABHHY I
TEOPHIO 00Pa30BaHMs «aKTHUBHBIX» MOJIEKYJ, NposBuB ceba Onectawmm ¢bu-
3UKOXMMHKOM; BhHIIBHHYJ MBICib, UYTO OCHOBHBIM HCTOUHHKOM JHEPTHH
CosHua siBjIsieTcs YHEPrus, BblAenstollasics Mpyd TepMosaepHoit peakiimu 06-
2a30BaHHUS TeAUS U3 BOAOPOJA U MPU3HAH MPEKPACHBIM aCTPOPHIUKOM, TaKxKe
OH Hanucal MHOXECTBO paboT 110 BONpocam OUOIOrHH, XHMHH H KOCMOJIOTHH.

HU.C. Kabnykoe

Ovser na sonpoc 1 (1).

Ka6.r1yi<os U KucrsakoBckuit JA0Kasajlv, 4TO Npouecc pacTBOPCHUA SABIA-
eTc (PU3MKO-XUMHUUCCKHM, YTO a0 BO3MOXKHOCTH OOBACHHThL MOBEAEIHE
pacTBOPCHHBIX BELIECTB B PAaCTBOPE W MX CBOMHCTBA.

OTBeT Ha Bonpoc 2 (2).

B ruapatHoii TeopHH pacTBOpPbl PpacCMAaTPHBANHMCH KAK CHCTEMBbI, B KOTO-
PbIX APOUCXO/IMT B3aHMOJEHCTBHE PACTBOPEHHOIO BELIECTBA C MOJIEKYIaMH
pacTBOpHUTEN, €¢ aBTOPOM ABiasieTcs Menaenees.
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OtBeTt Ha Bonpoc 3 (2).

[Ipn pacTBOopeHHH B BOAE BELIECTB C MOHHOH CBA3BIO [10CJELOBATENb-
HOCTBb NnpoueccoB OyAeT CleayroLeH:

1. OpueHTauns MoJEKyJI-AHIONEH BOAbI OKOJI0O MOHOB KPHCTalia Ha-

npumep, ais NaCl.
VN Q&

EONCTD D &

ON 0N

2. l"mlparauml MOJIEKY BOAbI C HOHAaMH MOBEPXHOCTHOrO CJI0O KpH-

@m%&

Na@ Cl
g%g%

3. ,llHCCOLlHaLlHSl KpHCTaNa 3JIEKTPOJHTA HA THAPATHPOBAHHLIE HOHBI.

N N

D 0

Jta BewleCTB ¢ KOBAlEHTHOH MOAAPHOH CBA3bIO AMccouuauusa Oyner
NpoTeKaTh B ClIEAYIOLIEH NOCAE0BATEALHOCTH!:
1. OpueHTaLHs MOJIEKYJT BOJb! BOKPYT NOJIFOCOB MOJIEKYJIbl 3JIEKTPOJIMTA.

e i @
2. TuapaTauus MOEKyY BOJIBI ¢ MOJIEKYIaAMH 31EKTPOJIHTA.

N0

S
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3. Honn3auus MoseKysi 2JIEKTPOJIHTA.

Q"@ﬁ

HCl

©©Q

4. Jinccounanus MOICKY AEKTPONNTA HA IT/IPATHPOBAHHBIC HOHLI,

N QI

o &

Takue npouecchl MOTYT IPOTEKATh ¥ HE TONBKO B BOAHLIX PaCTBOPax.

Oteer Ha Bontpoc 4 (H).
Crenels uccounaumnu caaboro 3MeKTPONNTA YBEIHUUBAETCA C YMEHb-
UIEHHEM KOHHEHTPALUHH PACTBOPCHHOTO BELLIECTBA.
OT1BeT Ha Bonpoc S (4).
B BoaHbIX pacTBOpax
a) caxaposut C-H,,0;; Oyayr HaxonuTcs MOJIEKYJbl, T.K. caxapo3a He
WIEKTPOJIAT, HA KOHbI HC AHCCOLHHUPYCT H ')JIC!CFpH‘{CCKMﬁ TOK HE€ ITPOBO/IHT.
6) cynbdara meau (I1) CuSO, OyayT HAXOAHTHCS HOHDI:
CuSO, = Cu™ + SO
iy AT
B) aMmuaka NH; 6yayT HaX0AUTHCA MOICKY/Ibl H HOHBI
NH; + H,O = NH,OH; NH,OH < NH, + OH~

How THAPOKCHI-HOH
AMMOHHR

Jle LHlamense (c)

Oteet Ha Bonpoc 1 (c).

INpunuun Jle lHarenbe: BHEMHEC BO3AEHCTBHE, KOTOPOC BbIBOAMT CHC-
TEMY H3 TEPMO/AHHAMHYECKOTO PABHOBECHS, Bbi3bIBAET B 3TOH CHCTEMC Npo-
LIECCHI, HAlIPaB/ICHHbIE Ha 0CiableHHe PE3y/IbTaTOB TAKOI'O BIIHSHHUA!

a) N, + 3H. 5 2NH; + Q

Jns cMellcHYs paBHOBCCHS BIIPaBO HEOOXOAMMO: MOHU3HTL TeMIlepaTy-

PY, MOBLICHTBH jAaB/IC€HHE, YBEIIMYUTH KOHUCHTPALMIO HCXOAHBIX BELIECTB H
YMEHBIUHTB KOHHECHTPAUHIO ITIPOAYKTOB.

94



6) CO, + Ca0 = CaCO; + Q
Bce cnocobbl CMeleHHs paBHOBECHA BIIPABO OIHCaHbl B NYHKTE ().

OTtsBet Ha Bonpoc 2 (c).

Boabiie 0OpaTHMBIX peakiuii, T.K. 10 KOHUA MPOTEKAIOT PeakUHH B pe-
3y/bTaTe KOTOPBIX BbIAEHSETCA ra3, 00pasyercs 0CanoK MJtH MaJIOJUCCOLHH-
pyloluee BeulecTso, Hampumep, H,O.

OG6paTHMbie peakuuu:

CO, + Ca0 < CaCO;; N, + 0, <5 2NO

HeoOpaTuMble peakunu:

CuSO, + BaCl, = CuCl, + BaSO,4;  Ba®* +S0O3™ =BaSO, {:
K»CO3 + 2HCI = 2KCl + H,0 + CO,T; CO; +2H" = H,0 + CO,T;
NaOH + HCl = NaCl + H,0; OH + H’ = H,0.

OTtBeT Ha Bonpoc 3 (¢).

[Tpy¥ APOMBIUIIEHHOM NMPOM3BOJACTBE OUEHL BAKHO TAKOE IOHATHE KAK Bbi-
XO[ MPOAYKTa, KOTOPbIH TeM Gosbiue, ueM Oojblue paBHOBECHE CABHHYTO B
CTOPOHY NPAMOH peakuuu, a npuHuuit Jle Llatense kak pas 310 ¥ packpblBacr.

N, + 3H, &5 2NH;

Jlia cuHTe3a aMMHaka HEOOXOAUMO CHBHHYTh PaBHOBECHC BNPaBO, Tak
ke, KaK U B CJEAYIOLIMX MpoLeccax

280, + 0, = 280,
peakuus npuMeHsercs npu cuurtese H,SO,
OtseT Ha Bonpoc 4 (¢).

Age) t By 5 AByn + Q

a) paBHOBECHE CMECTUTCA BIIPABO
6) HE OTPA3HTCH HA XHMHYECCKOM PaBHOBCCHH
B) PABHOBECHE CMECTHTCH BMPaBoO

) paBHOBECHE CMECTHTCS BNPaBO
Jlns BeIIONHEHHUS 3afaHus Henoab3yeTcs npunuun Jle Hlarensc.
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