M.C. laapuna, E.A. CopyeBa

Jlomamnss padora
10 XHMHH
32 9 Kmace

K yyeOHuKkaM «Xumusn. 9 xnacc: yueb.
AJis obureod6pasosar. yupexaennii / O.C. I'abpuensn. —
18-e u3a., crepeorun. — M.: Ipoda, 2011»
H «Xumus. 9 kiaacc: yueb.
Aas o6meoOpasoBar. yupexxaenuii / O.C. I'abpnensan. —
7-e n3a., crepeorun. — M.: [Ipoda, 2004»

H30anue vemwvipnaoyamoe,
nepepabomanHoe u UCnpaeleHHoe

H3o0amenvcmeo
«OK3AMEH»
MOCKBA
2013



VIIK
BBK

Hi16

373.167:54
241721
116

Hms aemopa u nazeanue yumupyemozo u30aHUuA YKa3aHvl HA mu-
myavHOM aucme Oarnou knueu (cm. 1274 n. ] wacmu wemeepmoi
TI'paxcoanckozo xodexca Poccuiickoii Pedepayuu).

Hzobpaxcenus yuebrurxos « Xumus. 9 knacc: yueb. ona obweobpa-
306am. yupexcoenuti / O.C. I'abpuenan. — 18-e u3o., cmepeomun. —
M. Opoga, 2011» u «Xumun. 9 knacc: yueb. ona obweobpasosam.
yupesicoenuti / O.C. I'abpuenan. — 7-e u30., cmepeomun. — M.: [po-
da, 2004 » npueedenvl Ha 06RONCKE OAHHO20 UDAHUR UCKAIOUUMENLHO
6 Kawecmee wanocmpamueHozo mamepuaira (cm. 1274 n. 1 yacmu
yemeepmon I padicoanckozo kodexca Poccuiickou Pedepayuu).

Illazpuna, M.C.

Homamnga pabora mo xumuu 3a 9 knacc kK yueGHHMKam
0O.C. T'abpuensna «Xumus. 9 knacc: yueb. mns obueobpa3zoBar.
yupexaenui» / M.C. Illagpuna, E.A. Cobpyepa. — l4-¢ wu3n.,
nepepab. u ucnp. — M.: HU3narenscreo «Ok3amenn, 2013. —
94, {2] c. (Cepus «Peiebuuk»)

ISBN 978-5-377-05196-1

B nocobuu peuiensl ¥ B GONBIIMHCTBE Cily4aeB n0APOOHO pa3o-
6panbl 3amayu U ynpaxHeHus u3 ydeGHUKOB «Xumus, 9 kiacc: yyeb.
ans oGueobpasosar. yupexaeuuii / O.C. IaGpuensH. — 18-¢ usa.,
crepeotun. — M.: [ipoda, 2011» u «Xumus. 9 knacc: yue6. s 06-
mmeoOpasosar. yupexnaenuii / O.C. I'abpuensH. — 7-¢ u3n., crepeo-
tan. — M.: Jpoda, 2004 ».

Toco6ue anpecoBaHo pOJAMTENSIM, KOTOPHIE CMOTYT HNPOKOHTPO-
AMPOBATbL MPAaBWILHOCTL PELICHHMSA, a B Clyyae HeoOXO0AMMOCTH No-
MOYE AETAM B BbINOJHCHHH AoMatiHeH paboThl MO XUMHH.

YIAK 373.167:54
BBK 242721

®opmar 84x108/32.I'apusitypa «Talimc». Bymara raserHas.
Yu.-u3n. a. 3,11, Yen. neu. n. 5,04,
Tupax 20 000 3k3. 3aka3 Ne 10579(4)

ISBN 978-5-377-05196-1 © Wlanpuna M.C., Copyepa E.A., 2013

© HsparennctBo «IK3AMEH», 2013



Copepxanue

§ I(1). XapakrepHcTika XHMMYECKOTO 27IEMEHTa HAa OCHOBAHHM

ero nonoxenus 8 [lepuoanyeckoii cucreme .M. Meunneneesa......................... 5
§ 2(2). XapakTepucrHka XMMHYECKOTO JJIEMEHTa

0 KHCJIOTHO-OCHOBHBIM CBOHCTBaM 06pa3yeMbIX UM COEMHEHHIA.

AMQOTEPHBIC OKCHIB! U THAPOKCHIBI ......vcveervvenreseseesseeseseresseesesetesenessesssencaseses 9
§ 3(3). Hepuoanuecxkuii 3akon u [epuoanyeckas cucrema

XMMHYECKHX INMEMEHTOB JIL.LU. MEHACNEEBA. .......occvvevveereceicevereee e, 10
§ 4(4). Bex MeaHBIHA, OPOH30BBIM, KENEIHBIM .....vevevvereereereeseerieriereeereeteeteeneenens 12
§ 5(5). HNonoxenue merannos 8 [lepuoanueckoii cucreme

J.H. MEHAENEECBA M CTPOCHHE MX ATOMOB....c.ecoverrirernrerrecssereroressesresesseressessaones 13
§ 6(6). PUIMUECKHE CBONHCTBA METAILIOB .......c.vceeeremrrensraeereersierannssessssensesesessenes 13
§ T(T). CIUIABBI «...eovencriieeeieit et sstetasee e eeseseere b ese e sasa e sas st obeteseenessesessnnes 14
§ 8(8). XrMHUECKHE CBOMCTBA METAIIIOB ........cccmeeererrecereeenrienermstensenenersenesenes 14
§ 9(9). TIOMYHMEHUE METAIIIOB .....cveveevirererereeiveeseeiesneneessansesrsssessessassensessassonsansans 16
§ 10(10). KOPPOZUS METAIIOB.........cevvvrrenrerirreiesereosssesnssesessesassesesssesassessorenseseass 17
§ 11(11). ILICAOUHBIE METAIIBL.........c.veeeereenreeieeerreeeseestessessassensneesesssessseessesanes 18
§ 12(12). Bepunnuii, Mariuit ¥ WESOYHOZEMENBHLIE METAMIBL ... cvevereenrerveneenns 19
§ 13(13). AMEOMMHHE........c..oeveirireiiinecnreenrenie et sessasacsnsnaresaene 21
§ T4(14). JKEME0 ..ottt rretesst e et e st st see e e et esne setessnenssenes 23
§ 15(15). Hemerannel: aTOMbl U TPOCTHIE BEILECTBRA.

KHCTOPO, O30H, BOBIYX..c..eeetrrreruiaeriursseesansseensessnesnessesssmssessssssesssessessasssesssesses 25
§ 16(16). XMMHUYECKHE INEMEHTB! B KNETKAX XKHUBBIX OPTAHH3MOB........ccrveruennnne 27
§ 17(H). BOHOPOIL....cc.coniiuiiriiiierecteriet ettt et e st

§ 18(17). Fanorenst

§ 19(18). COCAMHEHHS FATOTEHOB ..........cvecverrererenrerrensersersesersersessesiereesessessarsess 32
§ 20(19). INosyucHue ranoreHos. Buonoruyeckoe 3HaucHHE

Y MIPHMEHEHHE TANIOTEHOB W HX COEMMHEHHM .....oovviniiniinririenictiiicirecea e 32
§ 21(20). KHCHOPOIL ....covnreveeeeirererteseieeasesessesessssessnsssessessesensssensesencrsssnsanraons 34
§ 22(21). CPA ..ottt ettt s et e e aees 35
§ 23(22). COCHUHEHHUSA CEPBL........cvvererereenriieaeneeersessensenseeeeeressssssssonsassessasseses 36
§ 24(23). ABOT ittt ettt s an e e b e b 39
§ 25(24). AMMBEAK ... ...coceriieiirteeriireieniereseeesseessessersassessessessesssssessessssessessesssinses 41
§ 26(25). COMM AMMOHMI ........eeeviiirrieieeeiiieaensresesssaesrevesee e beseseentsassesassensenes 43
§ 27(26). KHCNOPOAHBIE COCMMHEHMA Q30TA -....ocuvrerrerenerencarerenesenssasssesenssssessasens 43
§ 28(27). DOCHOP M €10 COCMMHEHMAM .......cecveeneierieccieicecceneeeae st ssenene 45
§ 29(28). YTTIEPOI ...ttt et rae e see e et st e e e st e sbesaeessesbesstesnesaean 47
§ 30(29). KHCIOPOAHBIE COCAUHEHNS YITIEPOMA ... veverirrereveneruereseerarenseesessones 49
§ 31(30). KpEMHHUH M €10 COCAMHEHHS .......ooeonvienereeereirieieeereesveesaeecreeenseeeveenns 51
§ 32(31). TTpeaMeT OPraHHYECKON XMMHH ......cuveerrierieenrereeerreneesneseresensareesnens 53
§ 33(32). IIpenEnBHBIE YIACBOMOPOMBI ... ...cuveneevererermrreeranarsesasesersenersensasesanereens 54
§ 34(33). HenpeaeneHeie yrieBoaopoasl. DTUIEH H €FO FOMOJIOTH...........o........ 55
§ 34(c). HenpenenbHbIC yracBOAOPOAB. ALETHICH .......c..oveuemiieieuenecereeneacaraas 56
§ 35(c). ApoMaTHYECKHE YrIIEBOAOPOABL, BEHBOM ......cvcieiiriiirnieteceaieeereneens 58
§ 35(36). CHIHPTDI ..ottt eeeeae e ebe et eee st se b enareeseaes 59
§ 37(C). ANBICTHIIBI. .......coveniiriiiereieeeresreee e eeeereeesasaesesteseesessssrassensesesessesessenes 60



§ 36(38). IpeaenbHbIe 0UHOOCHOBHBIE KADOOHOBbIE KUC/IOTHL.
CoxHbie 3¢ HUpbl
§ 37(39). TKHPBI ..ot
§ 38(40). AMUHOKHUCIIOTBI U OEeNKH
§ 39(41). YITECBOMDI....veevtieiieiiiiirersee et teee e sttt e et et e e cnt e cres e e snessare s
§ 40(42). TIOIHMEPDL..c..c.veviiireriieieitinirie ettt st es e a et s

1(1). O6was knacCUPUKALMA YAOOPEHUM .......coveueeerviiiiiiiiiiiiices s
2(2). XuMuyeCcKas METHOPALMSA HOUB......ccoveerrveeerereerens

3(3). AsoTHble, kanuiinbie U GocdopHbie yaoGpeHus
4(14). Ipaktuyeckas pabota. Pacno3HaBaHue MUHEPATBHBIX YAOOPEHHIA ........ 71

Ilpakmuueckasn paboma Ne 1(2).

OcyuiecTBIEHHUE LEMOUKH XUMHYECKHX MPEBPALUCHUMA .......ovvvvererervenrirrnrennens 72
Ilpakmuyeckan paboma Ne 1(c).
OnpeneneHye BLIXOAA MPOAYKTA PEAKLIMH ......c.vrvvereerrerureerereenrerencneresreesseserene 73

IIpakmuueckas paboma Ne 2.
[Tonyuenue u cBoiicTBa coenuHenuit MetaiioB (/Ipakmuveckas paboma Ne 4.

KayecTBeHHbIE PEAKLIUK HA HOHBI METAILIOB) ........cuecveeeerrernererenseresseseeseresneneans 75
IIpaxkmuueckas paboma Ne 3(3).
OKCNEPHMEHTANBHBIE 33a4H 110 PAcNo3HaBaHUIO U MONYUEHHIO BEILECTS........ 77
TIpaxmuyeckas pa6oma Ne 4(6).
OkcnepuMeHTanbHble 33aauu o Teme «IToArpynna KHCAoPOaAaY ........ccevvveenneee.. 79
ITpaxmuueckas paboma Ne 5(u).
OkcnepuMeHTanbHble 3ana4u Mo TeMe «[loarpynmsl a30Ta U yriaeposan ......... 81
ITpakmuueckasn paboma Ne 5(c).
[TosyueHue CONTHON KUCTOTI M H3YHEHHE €€ CBOMCTB.......ecoermreeierenrereranrennanes 83
IIpakmuuecxas paboma Ne 6(H).
[Monyuenue, COGUPAHHE H PACTIOBHABAHHE TA30B ........veverereacrirerereenrresenssserrnses 84
IIpaxmuuecxas paboma Ne 7(c).
[onyyerHre aMMHaKa U H3YUEHHE €T0 CBOMCTB ......ovevvrvivvererenierseeeniansensensans 86
IIpaxmuyecxaa paboma Ne §(c).
OkcnepuMeHTanbHble 334241 1o TeMe «IToArpynna azsoran ......c.ccccovevcevvecnnenn, 87

TIpaxmuyecxan paboma Ne 9(c).
IMony4enue oxcuna yraepona (IV) u usydeHue ero cBOHCTB.

Pacro3naBaHie KAPOOHATOB..........c.cccevrureceirerierenrertrineeieseieniinie s seenenee e 90
ITpakmuuecxas paboma Ne 10(c).
[ony4eHne 3TUNEHA U U3YIEHHUE €I CBOHCTB «..eveeveeicrenieririeeetieieenesrencnrenneanen 91
TIpakmuyeckasn paboma Ne 11(c).
JKCnepUMEHTaNbHBIE 3aa4H N0 PACNO3HABAHUIO M NONIYMEHHIO BEILECTB. ...... 91
IIpaxmuuecxasn paboma Ne 12(c).
PacrO3HABAHHE MMACTMACC .....o.covieuiiienriiirrentireeentereeaesessresenesnesnenneneentonessessesess 94

Ipakmuueckan paboma Ne 13(c).
PaCnO3HABAHUE BOMOKOH ....cc..erueeiieirieeeeneseessesiiesesstssenennesssssesaessssssesnesnesresseens 94



§ 1(1). Xapaxmepucmuxa xumuueckozo snemenma
Ha ocHoeaHnuu ez20 nonoicerun ¢ Ilepuoduyeckoii cucmeme

A.H. Menoeneesa

Bonpoc 1'(1)".

A) Xapaxrepuctuka docdopa.

1. ®ocdop — sneMEHT nATON rpynnsl W TpeThero nepuona, Z = 15,
A(P)=31.

CootserctBenHo, atom ¢ocdopa comepxur B aAape 15 NpoTOHOB,
16 HeHTpoHOB W 15 3nekTpoHoB. CTpoeHHE €ro 3MEKTPOHHOU 060J0YKH
MOKHO OTPa3HTh C MOMOLLBIO CIIEAYIOLIEH CXeMBI:

+|5P 26; 86; S&.

ATtombl dochopa NPOABNAIOT KaK OKHUCIHTENbHBIE CBOWCTBA (MpUHUMA-
10T HEAOCTAIOWINE [UIA 3aBEpIIEHHS BHELIHEro YPOBHS TPH DJIEKTPOHA, Mo-
Jlyyas MpH 3TOM CTENEHb OKHCIIEHUS —3, HANMpPUMEp, B COEMHEHHUAX C MEHee
JNMEKTPOOTPHLATENBHBEIMH 3NIEMEHTAMH — METa/IaMH, BOJOPOAOM M T.iL.)
TaK H BOCCTaHOBHTE/IbHBIE CBOMCTBA (OTRAIOT 3 MMM 5 35eKTpoHOB Goee
3NIEKTPOOTPHULIATENBHBIM 3JIEMEHTaM — KHCIIOpPOAY, rajloreHaM H T.II., NpH-
ofpeTas NpH 3TOM CTENEHH OKUCIEHHS +3 U +5.)

®dochop MeHee CHIIBHBIH OKHCITUTENb, 4EM a30T, HO §oJiee CUITLHBLH, UeM
MBIIIBAK, YTO CBA3aHO C POCTOM pafiHyCOB aTOMOB OT a30Ta K MbIIbAKY. [To
3TO# XK€e NMPUYHHE BOCCTAHOBUTEbHBIE CBOHCTBA, HA060POT, YCHITHBAIOTCA.

2. ®ocdop — npocToe BEWIECTBO, THIHYHBIN HeMeTawl, Pocdopy ceoii-
CTBEHHO ABJICHHE aloTponuy. Hanpumep, CyliecTBYIOT alUIOTPOMHBIE MO-
audpnkanuu gocopa Takue, kak Oensiii, KpacHbldl 1 YepHbIit $pocdop, KoTo-
pbie 001aNalOT Pa3HBIMH XMMHYECKHMH 1 (PH3HUECKUMH CBOHCTBAaMM.

3. Hemeranmnmueckue coiictea Qocdopa BelpaxkeHbl ciabee, ueM y azo-
Ta, HO CUIIbHEE, YeM Y MbILIbAKA (COCEHHE DJIEMEHTBI B FpyNIe).

4. Hemetamtuueckue ceoilictea ¢ocdopa BoipaxeHbl CHIbHEE, YEM Y
KpPEeMHHA, Ho cnabee, yeM y cephl (COCEHHE IIEMEHTHI B NIEPHO/IE).

5. Beicumnii okcua docdopa umeer dopmyiry P,Os. 10 KMCIOTHBIH OKCHIL,
On nposBIET BCE THIIMYHBIE CBOWCTBA KMCJIOTHBIX OKCUIOB. Tak, Harpumep,
TIpH B3aMMOJEHCTBYH €ro ¢ Boao# nojyyaerca gocdopHas KKcioTa.

P,Os + 3H,0 = 2H;PO,.

[Tpu B3aUMOAENCTBUH €r0 C OCHOBHBIMH OKCHAAMH H OCHOBAaHMSMH OH
JaeT COJIH.

P,Os + 3MgO = Mg;(PO,),; P,Os + 6KOH = 2K;P0O, + 3H,0.

6. Beicimit ruapokcna ¢ocdopa — docdopnas kucnora H;PO,, pac-
TBOP KOTOPOH MPOABNAET BCE THIHYHbIE CBOHCTBA KHUCIIOT: B3aUMOJEHCTBHE
C OCHOBaHHSMH H OCHOBHBIMH OKCHAAMH:

H;PO, + 3NaOH = Na;,PO, + 3H,0. 2H;PO, + 3Ca0 = Cay(PO,),{ + 3H,0.

! Homepa sazanmii no usnanmio 2010 r. (17-¢ uznanue).
2 Homepa 3ananuii no u3naumio 2004 r. (7-¢ u3kanue).



7. ®ocdop obpasyer neryuee coeauneHue H;P — dochun.

b) XapaxtepucTuka Kanus.

1. Kanuit umeer nopsakossiii HoMep 19, Z = 19 1 OTHOCHUTENBHYIO aTOM-
Hyto maccy A(K) = 39. CoorBeTcTBeHHO 3apsaa sapa ero aroma +19 (pasen
4YHCITy MPOTOHOB). CrieoBaTeNnbHO, YHCIIO HEATPOHOB B sape paBHo 20. Tak
KaK aTOM JJIEKTPOHEHTPANEH, TO YHCIIO IEKTPOHOB, COAEPIKALUMXCA B aTOME
Kajaus, Toxxe pasHO 19. DneMeHT kanuit HAXOAMTCA B YETBEPTOM MNEPHOIAE
NEPUONUECKOI CHCTEMDI, 3HAYHT, BCE MEKTPOHB! PACHOAraloTCA Ha YEThi-
pex 3HepreTHYeCKHX ypoBHAX. Takum oOpa3oM, CTPOEHHE aToMa Kanus 3a-
MHCHIBAETCA TaK: +10K: 2€; 8g; 8¢; 1¢&.

Hcxons M3 CTpOEHHA aToMa, MOMHO IpeACKa3’aTh CTENEHb OKHC/IEHUA
KaJIUA B €ro CoeAMHEHMAX. Tak Kak B XUMHYECKHX PEaKLMAX aTOM KaJus OT-
JaeT OJMH BHEIUHMH 3JIEKTPOH, NMPOABIAS BOCCTAHOBHMTE/bHbIE CBOHCTBA,
CIIEA0OBATENLHO, OH MPHOOpPETAET CTENEHb OKHUCIEHHA +1.

BOCCTaHOBHTENbHBIE CBOCTBA y Kajlus BhIpaXK€Hbl CHWIIbHEE, 4€M Y Ha-
Tpus, Ho cnabee, yeM y pyOus, YTo CBA3aHO C pOCTOM panuycos ot Na k Rb.

2. Kanuii — npocroe BEIIECTBO, UL HETO XapaKTepHa MeTauIMyecKas
KPHUCTANIMYECKasA pELIETKa U METAUITHYECKasd XHMHUYECKas CBA3b, a OTCIO-
Jla — M BCE THIHYHbIE /I METAUIOB CBOMCTBA.

3. MerajuiMyeckue CBOWHCTBA Y KaJHA BBIPOKCHbI CHIbHEE, YEM y Ha-
Tpus, HO crnabee, uem y pyOHAuA, T.K. aTOM Kalus Jlerde OTRAET 3JIEKTPOH,
4€M aTOM HATpHd, HO TPYAHEE, YEM aTOM pyOHAns.

4. Metainuyeckue CBOWCTBA Y KNS BLIPOKEHBI CHIIBHEE, YEM Y Kaslb-
UMA, T.K. OXHH 2JICKTPOH aTOMa Kajiui Jierde OTOpBaTh, YEM JBA IJIEKTPOHA
aToMa KasbLHs.

5. Okena kanus K,O sBasercs OCHOBHBLIM OKCHIAOM U MPOABIAET BCE TH-
MHYHBIC CBOMCTBA OCHOBHBIX OKCHAOB. B3auMomeicTBHE C KHCIIOTaMH H KH-
CIOTHBIMH OKCHAAMH.

K;0 + 2HCI = 2KCl +H,0; K,0 + SO, = K,S0,.

6. B kauecTBe ruIpoKcHIa KAIHIO COOTBETCTBYET OCHOBaHHE (LUENIOYD)
KOH, koTopoe nposBiseT Bce XapaKTepHble CBOACTBA OCHOBAHUI: B3aUMO-
ACHCTBUE C KACJIOTAMH H KHUCIOTHBIMHM OKCHAAMH.

KOH-+HNO; = KNO;+H,0; 2KOH+N,0; = 2KNO;+H,0.

7. JleTydero BOJOPOJHOTO COECAMHEHHS KayHii He o0pa3syer, a oGpasyer

ruapua kanns KH.

Bonpoc 2(2).
a) MgO — ocHoBHO# OkcHI, SO; — KUCJIOTHBIN OKCHAL.
1) MgO + SO; = MgSO,; 2) MgO + 2HNO; = Mg(NO,), + H,0;

3)MgO +2H = Mg2+ + H,0; 2RbOH + SO; = Rb,SO, + H,0;

SO, + 20H™ =S0,> + H,0.

6) Mg(OH), — ocHoBHo#t runpokcun, H,SO, — KUCIOTHbIH rHApOKCHA.
1) Mg(OH), + H,S0, = MgS0, + 2H,0; OH + H' = H,0;

2) Mg(OH), + SO; = MgS0O, + H,0; SO;+20H =H,0 + SO%’;

3) H,S0, + Na,0 = Na,SO, + H,0; Na,0 + 2H" = 2Na" + H,0.



Bonpoc 3(3).
Maruuii — npocroe BelIeCTBO, LIS HEro XapakTepHa METALIHYECKas

KpUCTa/JTMYECKas peIlUeTKa; OH 00NafaeT METAUIHYECKHM ONIECKOM, Jiek-
TPOMNPOBOLHOCTBIO.

a) 2Mg + 0, = 2MgO0 6) Mg + Cl, = MgCl,
Mg®-2¢ = Mg?*| |2 Mg’-2e = Mg™ | I1
0%+4e=20% | |! ci¥+2e=2cr | {1
B) Mg + S = MgS r) 3Mg + N, = Mg;N,
Mg’ - 2¢ = Mg?* Al Mg - 28 = Mg?| |3
SP42e=5* | |1 N, +6e=2N>"| |1
1) Mg + 2HCI = MgCl, + H,T; Mg’ -2€=Mg?”’ 1|} Bonpoc 4(4).

2H*+2e=H) | |

AJUTOTPONHA — ABJICHUE CYLIECTBOBAHUA XHMHUYECKOTNO JIEMEHTA B BH-
JIe HECKOJIBKMX MPOCTHIX BEILECTB, Pa3/iM4HBIX MO CTPOEHHIO W CBOHCTBaM
(Tak Ha3biBaEMbIX AIOTPOIHEIX GOPM).

a) B Monekynax cocrasa Sg peaiu3yeTcst KOBaIEHTHO-HEMOAPHBIHA THIT CBA-
3# (T.€. HE MPOHCXOANT CMEIIEHHSA 3IEKTPOHHOM Nnapbl, 0Opasyroilei CBA3b).

6) B monexynax cocrasa H,S peanusyercs KOBajIeHTHO-NOJAPHBIA THN
CBA3H, T.K. IPOUCXOAMT CMELCHUE SNICKTPOHHON Mapsl K Gonee 3NMeKTpooT-
puuarensHoMy atomy —cepe (S). H—o>S«H

®u3nyeckHe ceoiictBa pombuyeckoii cepbi (S;):

BemecTBo JIMMOHHO-XKENITOrO LBETa, YcToiuuBoe 10 t = 95,6°C, pacTro-
pserca B cepoyrnepone (CS,), anwiune, 6eHsone, peHone.

YpaBsuenus peakumii:

a) 2Na + S = Na,S Na’-2e=Na* ,| 2 - BoccTanoBuens

§94+2e=52" | |1 - okucHTeEND
0 = _ 2+
6) Ca + S =CaS Ca’-2¢ = Ca 5 1 - BOCCTAHOBHTEND
¥ +928 = §% | |1 - okucamTens
8) 2A1 + 38 = ALS, Al°-38=A1**| |2 - BoccTanoBHTEND
§%+2e=s2- | |3 - okucauTenn
r) S + 0, = SO,T s®-4e=s* 1 - BOCCTaHOBHTENL
024,45:202- 1 - okucnurens
1) S+H,=H,ST Hg-2€=2HJr 2 1 - BoccTaHoOBUTEND
§%+28=52" | |l - okucauTenn
$%-6e=S%" | |1 - BoccTaHOBHTEND

C)S+3F2=SF6

Fg+2€=2F' 3 - okucauTenb



Bonpoc 5(5).

HemeTtaMueckue CBOWCTBAa KpeMHUA BuIpaKeHkI cnabee, yem y docdo-
pa, HO CWJIbHEE, YEM Y ATHOMUHHUA.

Bomnpoc 6(6).

a) YV a3oTa KHCJIOTHBIE CBOMCTBA BLIPaXKEHbI CHIbHEE, YeM Yy docdopa,
T.K. B IPYMAaxX CBEPXY BHU3 MPOUCXOAUT YCHJIEHHE OCHOBHbBIX M ocnabneHue
KUCJIOTHBIX CBOHCTB.

6) Y cepbl KHCIOTHBIC CBOWCTBA BbipaXKeHbI CHibHEE, YeM y (ocdopa,
T.K. B IEPHOJAX CEBa HAMpPaBO MPOHCXOJUT YCUIIEHHE KHCIIOTHBIX M ocnab-
JIEHHE OCHOBHBIX CBOJCTB.

Boupoc 7(7).

Hauo: n(02) = 0,2; m(Mg) = 0,12r; opg(npumecn) = 2 %.

Haiitu: V (Bo3ayxa)

Peuienue: 1. Haitnem Maccy marnus 6e3 npumec:

Moyeni(Mg) = m(Mg) — m(Mg)-@y, (npumecn);

Myyern (Mg) = 0,12 ~—0,12r-0,02 =0,1176 1.

2. 3anMuieM ypaBHEHHE peaKkUHH CKUraHua marHus. 0,1176 r.

0,1176 r X

2Mg  + o, =2MgO,
H=2 MO, H= | Monb,
M =24 r/mons;  Vy =224 n/mons;
m=48r, V=224n

Mo ypaBHEHHIO peakLMK COCTaBUM MPOMOPLHIO;
48r—22,4n 0,1176 r—xn
x= 2176:228 _ 5488 .
48
CnenosatenbHo, 0,05488 n unctoro kucnopona Tpedyerca Ha CKUraHHe
0,1176 r Mmaruus.

3. Hailinem o6beM Bo3fyxa, KOTOPbIif NOTpebyeTca Ha CKMraHue MarHus:

V(Bozayxa) = M = 0,05488 - 02744 .
n(0;) 0,2

Otser: V(Bo3ayxa) = 0,2744 n.

Bonpoc 8(8).

Hano: m(S)=1,6 kr = 1600,

o = 80 %.

Haiitu: V(SO,)
Peinenue: 1. 3anuiueM ypasHeHHE PEaKU¥K CKUTAHHS CEPBI B KMCIIOPOJE.

16%” + 6; = S0, - Cocrasnum nponopuuio:
H= | MONiB,; =1 Monb:
M =32 r/monsb - WMons.
R Y
32r—22,4n 1600 r —x n
X= —-———l 600-22,4 _ 1120 1. V 30a(S03) = Vip(SO,)- ©0 = 1120 1-0,8 = 896 1.

32
Oteer: V(SO,) = 896 n.



Bonpoc 9(9).
Her, Henb3a. IMpexae Bcero, u3-3a pasnuuus B CTENeHsX OKUCIeHus, B
OKCHJIE cepa UMeET CTerneHsp okuciaeHus 6+. B cepHucroit kucnore — 4+.

Beiciemy okeumy SO; coorBercTByeT cepHas kucnora H,SO,. Cepuucroit
kuciore H,SO; cootBercrayer okeua SO,.

JlaHHEBIE COOTBETCTBHA MOKHO NMOKA3aTh M’MAPOIM30M OKCHIOB.
6+ 6+ 4+ 4+
SO3; +H,0=H, SO4; S0; +H,0 < H, SOs.
Bonpoc 10(10).

a) 2Mg + CO, = 2MgO + C Mg’ - 28 =Mg™"| |2
CH+de=C° | |1
0 = 4+
6) 3S + 2KCIO; = 2KCl + 380, S —4€=S 3
CP*+6e=CI"| |2

§ 2(2). Xapakmepucmuka xumuueckozo snemenma
no KUCAOMHO-OCHOGHBIM C8ORCMEaM 06pa3yemblx
um coeounenuii. Amgpomepusie oKcudbl u 2UOPOKCUObI

Bomnpoc 1(1).

AM}OTEPHBIM FMAPOKCHAAM MPUCYLIE CBOACTBO peardpoBaTh C KHMCIO-
TaMH KaK OCHOBAHHE W CO LIENOYaMH Kak Kucnota. [lostoMy, koraa Mel K
PacTBOpPY LWIENOYH MPWIMBACM IO KalUIAM PacTBOP COJIH, Y HacC MOy4aercs
amMQpoTepHBIH THAPOKCHI, KOTOPBI Cpasy e pearupyer C Ienoueto, obpa-
3ys pacTBOPHMYIO COJIb, U Mbl He HabJloJaeM BbIMANEHUE B OCANOK aMo-
TEPHOro r'MAPOKCHAA.

Bonpoc 2(2).

1
Be —— BeO

gl N

K,BeO, Be(NO,),
6 5

e(OH),
1. 2Be + O, = 2BeO; 2. BeO + H,SO, = BeSO,{ + H,0;
3. BeO + 2KOH = K;BeO, + H,0; 4. BeO + 2HNO; = Be(NO;), + H,0;
5. Be(NOs), + 2NaOH = 2NaNQO, + Be(OH),;
6. Be(OH), + 2KOH = K,Be0, + 2H,0;
7. Be(OH), + H,S0, = BeSO{ + 2H,0.
Bonpoc 3(3).
a) Be(OH), + 2H"=Be’* + 2H,0: Be(OH), + H,S0,=BeSO, + 2H,0;
Be(OH), + 2HNO;=Be(NO;), + 2H,0.
6) Be(OH), + 20H=Be0O” + 2H,0: Be(OH), + 2KOH=K,BeO, + 2H,0;
Be(OH), + 2NaOH=Na,Be0, + 2H,0.



Bonpoc 4(4).

Am(OTEPHOCTEI0 Ha3biBaeTCA CMOCOOHOCTL BEUIECTBA MPOABJATHL Kak
KHCJIOTHEIE, TaK ¥ OCHOBHbIE CBOMiCTBA. KHCNOTHBIE CBOWCTBA, KaK MpaBHIo,
NpOABJIIOT CoeqMHeHna HeMeTauios. Hanpumep, H,SO,; P,Os; CO.,.

Ho cyuiecTBytoT KHCIIOThI, 00pa3oBaHHLIC METALIAMM.

Hanpumep, KMnO, — nepmanranar kanus, K,Cr,0; — auxpomar xanus,
Na; VO, — Bananar Hatpus, Na[Al(OH),] — ruapokcoamoMHHAT HaTpHs.

To ecTb METaNBI MOTYT TaK)Ke MPOABIATE KHCIOTHbIE CBOWCTBA.

OCHOBHEIE CBOICTBA XapaKTepHbI MPAKTHYECKH TOJILKO J/15 META/UIOB.

Hanpumep, NaOH, K,O, LiNO;.

§ 3(3). Ilepuoouueckuii 3axon u Ilepuoduueckan cucmema
xumuueckux ynemenmoe [.H. Menoeneesa

Bonpoc 1(1).

IMepuoanueckuil 3akoH MeHaeneesa — OAHH HM3 OCHOBOIMOJAraloUIMX
3aKOHOB XMMHH. MOXHO YTBEpXKJaTh, YTO BCA COBPEMEHHAs XWUMHA [10-
cTpoeHa Ha HeM. OH OOBACHAET 3aBHCHMOCTb CBOMCTB aTOMOB OT HX CTpOe-
HuUsA, 0606LIaeT ITY 3aBUCHMOCTD [UIA BCEX DJIEMEHTOR, pa3lenis HX Ha pas-
JIMYHBIE TPYMMbl, @ TAKXKE MPEACKA3bIBAET UX CBOHCTBA B 3aBUCHMOCTH OT
CTPOEHHA ¥ CTPOCHHE B 3aBUCHMOCTH OT CBOMCTB.

CyluecTByiOT Apyruve 3akOHbI, HECyUIHe O0BACHAIOLIYIO, 06001alouyo
H npeAcKa3aTenbHyo QyHkund. Hanpumep, 3akoH cOXpaHEHHUS 3HEpPruu, 3a-
KOH MPENOMJIEHHA CBETA, F'eHETHYECKHi 3akoH MeHaens.

Bonpoc 2(2).

PykoBoACTBysChL NEpHOAHYECKOH CHCTEMOH, HAHAEM 3NEMEHT C HYXKHBIM
pacnionoxeHHeM 3MeKTPoHoB (2 u 5). ItoT anement — asot: No 1572s72p’.

JtoT 3neMeHT obpasyer mpoctoe BelecrBo — N,, a3oT. Bogopoanoe
coeauHeHne azota — NH;, amMuak. Broicuimii okcHa azora — N,Os. Ku-
cnoTHei# okcua N,Os npy pacTBOpeHHH B BOAE MEPEXOANT B CWIBHYIO a30T-
Hyto kucnoty HNO;.

N,Os + H,O = 2HNO;; N,05 + BaO = Ba(NOs),;
N,Os + Ba(OH), = Ba(NOs), + H,0;

N** 06/1a0a€T CHILHBIMW OKUCIIUTENBHBIMH CBOHCTBAMM:

2N,05 + 5C =2N,; + 5CO,.

Bonpoc 3(3).

Panbue snemeHT 6epuinuit omwnbo4uHo oTHocHau k I rpynme. [Mpuunna
3TOr0 3aKJIIOYaNach B HEMPABUJILHOM ONIpeIEIEHHH aTOMHO Macchl Hepun-
nus (BMecTto 9 ee cuuranu paBHoi 13,5). JI.M. MenneneeB npeanoyiioxHi,
4yro Gepunimii Haxomurces B Il rpynne, oCHOBBIBasACh HA XHMHYECKHX CBOW-
cTBax aneMeHTa. CBoiicTea 6epiiiusa ObUTH OYEHb TIOX0XKH Ha CBO¥cTBa Mg
u Ca, 1 COBepILIEHHO HE MOXOXH Ha cBolicTBa Al. 3Has, YTO aTOMHBIC MacChl
Li u B, cocemHux snementoB k Be, paBHbl coorBercrBeHHo 7 u 11,
J.N.Mennenees npennosoxun, 4To aToMHas Macca 6epuiiiusa pasHa 9.
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Bonpoc 4(4).

Ca — aroM, y KOTOpOrO 3/1€KTPOHBI pacnpefeNeHbl COMIACHO PANY YH-
cen 2, 8, 8, 2. Onement Ne 7 — N, snement Ne § — O.

YpaBrenus peakunii: 3Ca + N, = Ca;N,, 2Ca + O, = 2CaO0.

IMpoayxTs! peakiuii UMEIOT HOHHLIHN THUIT CBA3H.

A30T M KHCIIOPOA HMEIOT MOJEKYNSPHOE CTPOEHHE KPUCTALTHYECKHX
PEUIETOK, a Y KalibItH METa/NIHYeCcKas KpUCTAJUIHYeCcKas pelleTKa.

IMpoxyxter B3aumoneiicrsus — Ca;N; u CaO HMeloT HOHHOE CTpoeHHe
KPHCTAUTHYECKOH PEIIETKH.

Bonpoc 5(5).

N, P, As, Sb, Bi — ycuieHne MeTa/IH4eCKUX CBOHCTB.

Merautnueckie cBO#CTBa B rpynnax yCHIMBalOTCH.

Bonpoc 6(6).

Na, Mg, Al, Si, P, S, Cl — ycuneHHe HEMETALTHYECKHX CBOICTB.

HemeTaminyeckue CBOWCTBa B NepUoax yCHIIHBAIOTCA.

Bonpoc 7(7).

ClL,0,, P,0;, SiO,, ALO;, MgO, Na,0O — yMmeHbllleHHE KHCJIOTHBIX
CBOMCTB.

KucnoTHble CBOHCTBA B NEPHOIaX YBEIHYHBAIOTCS.

HCIO,, H;PO,, H,Si0,, AI(OH);, Mg(OH),, NaOH — yMeHbLIEHHE KH-
CJIOTHBIX CBOWCTB.

Bonpoc 8(8).

B,0;, BeO, Li,O— Bo3pactaHHe OCHOBHBIX CBOWCTB, T.K. B MEpHOAAX
OCHOBHBIE CBOjicTBa ocnabGesalor. B(OH);, Be(OH),, LiOH — Bo3pacranue
OCHOBHBIX cBoiicTs. B(OH); — cnabas kucnota; Be(OH), — cnaboe ocHo-
panue;, LIOH — cunbHOE OCHOBaHHKE.

Bonpec 9(9).

[leproanueckas CHCTEMA 3JIEMEHTOB OTPaXaeT B3aMMOCBA3b XHMHYE-
CKHX 3JIEMEHTOB. ATOMHBI/ HOMED 3JIEMEHTA PaBCH 3apaly AApa, HUCICHHO
OH paBEH YMCITY NpOTOHOB. YHC/IO HEHTPOHOB, COJEPXKAILMXCA B SAPaX OA-
HOTO JJIEMEHTA, B OTJIHYHE OT YHC/IA MPOTOHOB, MOXKET OBITh Pa3HYHBIM,
ATOMBI OTHOIO 3JIEMEHTA, R1APa KOTOPLIX COAEPXKAT Pa3HOE YHMCIIO HEHTPO-
HOB, Ha3bIBAIOTCA H30TONAMM.

Kakapiii XHMHUYECKHI 3JIEMEHT UMEET 0 HECKOJILKO H30TOMOB (NPHPOA-
HBIX HJIH TMOJIy4CHHBIX MCKYCCTBEHHO). ATOMHas Macca XMMHYECKOTO 3ile-
MEHTa PaBHA CPEAHEMY 3HAYEHHIO H3 MACC BCEX €ro NMPHPOJHbLIX H30TOMOB C
YHETOM HX PacrnpoCTPaHEHHOCTH.

C OTKpLITHEM M30TONOB Ui PAcpEAENCHHS 3JIEMEHTOB MO NEpHOAHYE-
CKOW CHCTEME CTANIH HCNOJL30BATh 3apsAbl ANEP, @ HE X AaTOMHBIE MACCh.

Bonpoc 10(10).
Tak NpoHCXOAMT M3-3a TOrO, YTO CBOMCTBA 3JIEMEHTOB H UX COEIHHEHHI
3aBHCAT HE OT OOLIEro YHCia 3JIEKTPOHOB, a TOJILKO OT BJIEHTHBIX, KOTOpBIE
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HAXOAATCA Ha nocienHem cioe. KonuyecTBO BAJIEHTHBIX 3JIEKTPOHOB MEHA-
€TCsA NEPUOAUYECCKH, CNEA0BATENBHO, CBOWCTBA 2/IEMEHTOB TAKXKE€ MEHAIOTCH
NEPUOAHUECKH.

Bonpoc 11(11).

1. CBoMcTBa XUMHYECKHX JJIEMEHTOR M 00pa3oBaHHBIX HMH BELECTB Ha-
XOAATCA B MEPUOOUYECKON 3aBMCHMOCTH OT OTHOCHTESBHBIX aTOMHBIX Macc
NIEMEHTOB.

2. CBOHCTBAa XMMHUYECKHX 3JIEMEHTOB W 00pPa3OBAHHBIX MMM BELLECTB Ha-
XOAATCS B MEPUOAUYECKOH 3aBUCHMOCTH OT 3apAa aTOMHBIX SAEpP EMEHTOB.

3. CBoiicTBa XUMHUYECKUX NIEMEHTOB H 00pa30BaHHBIX MMM BELLIECTB Ha-
XOOATCA B MEPHUOJHYECKON 3aBUCHMOCTH OT CTPOCHMA BHEIIHUX JIHEPreTH-
4YECKHX YPOBHEH B MEKTPOHHOH 0600UKe aTOMa.

§ 4(4). Bex meonwtii, 6pon30ebtii, dcene3Hvii

Bonpoc 1(1).

B 300Xy aHTHYHOCTH CEMBIO YyNECAMH CBETA CUHTANIH €FMNETCKHUE IH-
pamuasl, BUcsuue caael Basunona, cratyro Konocca Pogocckoro, Xpam Ap-
Temuasl B Ddece, craryio onumnuiickoro 6ora FOnurepa, mas3osneit B [anu-
Kapuace, AlekcaHIApHHACKHI MasiK.

B co3aaHnu €rMneTcKMX MUpaMUA Mrpajia HEeMaTylo PoiTb Meflb, T.K. LIS CO-
OpYXEHHSA NMUPaMHKJIbl HCTIONB30BANIHCH MHCTPYMEHTbI, U3TOTOB/ICHHBIE M3 MEIH.

[MNuranrckas crarys Konocca Poocckoro Obiia OJHOCTBIO H3rOTOB/ICHA
13 6pOH3BIL.

Cratys IOnutepa 6bl1a 4aCTHYHO CAeNaHa U3 30710Ta: U3 GIaropoaHoOro
meTana 6sin u3roToBieH maw KOnurepa.

Bomnpoc 2(2).
CsoiicTBa pTyTH NpH OOBIMHBIX YCIOBHAX MOXKHO OMHCAThb CEXYIOUIMMH
npuwiarare/ibHbIMU; XKHAKaA, AA0BUTadA, Onecrawas (6, r, ).

Bonpoc 3(3).

B ocHoBe ofpa3soBaHHs AMTEPATYPHOrO BBIPOKEHUA «CTaNbHON Xapak-
TEp», <KENe3Hble HEPBBI», («30JIOTOE CEPALE», «METAUTHYECKHA Tonocy,
«CBMHLOBBIH KyJlak» JI€KaT CICAYIOlIME CBOWCTBa METAIOB: TBEPAOCTb,
MPOYHOCTb.

Bonpoc 4(4).

Jlns XapakTepuCTHKH NMpearpo3oBoro Heba MOXKHO KUCMOBL30BATh NpHIIa-
raTefibHbIe: CBHHLIOBOE, THAXKENOE (B, 1).

Bonpoc 5(5).

Jns Toro, 4Tobbl XOpoWIO MOATOTOBUTHCH K COOOIIEHHIO, Bbl MOXETE
BOCIIOJIL30BATbCA AETCKON SHUMKIIONIEAUEH WK SHUMKIIONeAneH HCKYCCTBa.

Bonpoc 6(6).

IMpenocrapnsem BO3MOXKHOCTh BaM caMHM MO¢aHTa3upoBaTh Ha 3TY TEMY.

Jna Toro, uro6ei BaM jierde 661710 COPUEHTHPOBATHCA, 0003HAYUM HEKO-
TOPLIE BO3MOXKHOCTH AJI1 MPHUMEHEHUI METAUIOB: KOHCTPYKLIMOHHBLIE MaTe-
pHaJIbI; 2JIEKTPOTEXHUYECKHUE MATEPHaIbL; XKAPOTIPOYHBIE MATEPHUAITEL.
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§ 5(5). Honoscenue memannos ¢ Iepuoduuecxoii cucmeme
A.H. Menoeneesa u cmpoenue ux amomos

Bonpoc 1(1).

BoccTaHOBHTENBHBIE CBOACTBA METALIOB ONPEAEIAIOTCH COCOGHOCTHIO
OT/AaBaTh 3JIEKTPOHLI BHEIIHETO C0A. UeM /erye aToM OTAaeT SJIEKTPOHbI
BHELIHETO CJI0A, TeM Oosiee CUIIbHBIM BOCCTAHOBHTENEM OH ABJAETCH.

Bonpoc 2(2).

Cambliit akTUBHEIH MeTann — ¢pannmit (Fr).

®paHuuil nerye BCEro OTAAET MEKTPOH BHeWIHero cios. OH oGnamaet
caMbIM 6OJIBIIMM aTOMHBIM PaAHyCOM, TMO3TOMY HEprus B3aUMOIEHCTBHA
Afipa aTOMa C BHELIHEH NIEKTPOHHO# 060so4Ko#H Mana.

Bonpoc 3(3).

Metauibl NPOABJAIOT BOCCTAHOBHTE/IBHBIE CBOCTBA B HYJIEBOMH CTENEHH
OKHCJIEHHS, T.€. CaM METa1 MOXKeT ObITh TONbKO BOCCTaHOBHTEAEM. [IpuBe-
JeHHbli nponecc — npumep okucienna Cu’’ no Cu’. B nannoM npumepe
Meb BBICTYNACT B BUAE KaTHOHA.

§ 6(6). Pusuueckue ceoiicmea memannos

Bomnpoc 1(1).
Cawmblii nerkonnaBkHit MeTamul — PTYTh. Yke HPH KOMHATHOH Temrepa-
TYpe OH ABAAETCA KHAKOCTHIO.

Bonpoc 2(2). .
B TeXHHKE MUCMONb3YIOTCH TaKHe CBONCTBA METALIOB, KaK 3JIEKTPONpO-
BOJHOCTB, TBEPAOCTh, TEPMOYCTOHYHBOCTE.

Bompoc 3(3).

[llenoyHsie METANIBI HMEIOT CaMyi0 HH3KYI0 3HEPrHIO HOHH3ALMH, T.C.
OHU JIETKO OTHAIOT EKTPOH C nocneaHero cnos. Ui Toro, 4To6bl OTHATE
3TOT 3NMEKTPOH OT METAUIA, JOCTATOYHO JaXE IHEPTHH cBeta (foToHa).

Ha saenenuu ¢orodddexra ocHoBaHo aeiicTBUE (POTOITEKTPHUECKHX
npubopoB, MONYYHBLIHE PasHOOOpa3HOE NPUMEHEHHE B PA3IHYHBIX obnac-
TAX HAYKH U TEXHUKH — (PoTO3NeMeHTHI, padoTatoitde Ha ocHOBE GOTO3d-
¢ekTa, npeobpasyioT IHEPTHIO HIMYUEHHSA B JNEKTPHUECKYIO.

Bonpoc 4(4).

Ha TyronnaBxoctu BoJib)paMa OCHOBAHO €ro MPHMMEHEHHE B JIaMIIax Ha-
KaTUBaHHA.

Bonpoc 5(5).

B nuTepaTypHBIX BbIpOXEHHAX «cepeOpAHBI HHEI», «3010Tas 3apay,
«CBHUHLOBBIE TY4H» 3aKTIOYEHO CBOHCTBO METAIOB OTPAXKAaTh CBETOBLIC JTY-
4H, B PE3yJILTATE YEro OHU NPHOOPETAIOT XAPaKTEPHYIO OKPacKy, METaLIH-
yeckuii 6y1eck.
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§ 7(7). Cnaaew:

Bonpoc 1(1).

Bpor3oBeIii Bek npopopkanca npubnusurensho 3000 ner (xoneu 4 —
Hauano | TeicaueneTus 10 H. 3.). Hassanue «6poH30BbIi Bek» 00ycnoBneHo
TEM, YTO B 3TOT MEPHOJ LIMPOKO HCIONb30OBANICK CIJIAB MEAM M OJIOBA, KOTO-
pelit nonmy4YHn Ha3BaHue 6poH3a.

Bonpoc 2(2).

Menbxuop — ciuas, coaepxauuii okono 80 % menu u 20 % Hukens.
[ToaToMy A1t MPOU3BOACTBa 25 KI MEJIbXHOPA HEOOXOAMMO B3ATh:

m(Cu) = m(Menbxuopa) - ®(Cu), cunase = 25-0,8 = 20 kr.

m(Ni) = m(menbxuopa) - ©(Ni), cunase = 25:0,2 = 5 k.

Oteert: 20 kr Cu u 5 kr Ni.

Bonpoc 3(3).

HeTpyaHo 3aMETHTh, YTO CHOBA (UIETHPYIOLMID W (IPHBUAETHPOBaH-
HBIH» HMEIOT OJHHAKOBYIO 4YacThb (UIEFHP» B KOPHAX. OYeBHAHO, YTO OHH
MNPOMCXOAAT OT OJHOIO M TOrO XK€ coBa. Jlerupytouine dJieMeHTbl A00aBns-
10T B CIU1aB, YTOOBI ylydlIuTh MX (pusuueckue cBoiicrBa. «[IpuBuierupo-
BAHHBIA» O3HAYAET WIYHIHHiA», «Oonee BLICOKHH, YEM Y OCTANBHBLIXY.

Bonpoc 4(u).

Hano: m (narynn) =100 r, ® (Zn) = 13%

Haiitu: V (Hy) —?

Pewenue: 1. 3amMeHseM ypaBHeHHE peakUHH LUMHKA C CONAHON KHCIOTOM

13¢ xn

Zn +2HCl->ZnCl,+ H, 1

v = | momb v = | Momb
M =65 r/moitb Vo = 22,4 i/moms

CocTaBuM NpONOPUHIO U ONIPESAETUM 00BEM BBLACIHBILIEN0OCA BOAOPOaa

M (Zn) = m (naryuu) - o (Zn) = lOO-%:Br
65r—224n I3r—xn
E T R,

65

Oreer: V (H,;) =4.48 n

§ 8(8). Xumuueckue ceolicmea memannoe
Bonpoc 1(1).
3anuieM ypaBHeHHe peakiuii 06pazoBaHus KeEJIE3HOH OKANHHBI.
3Fe + 4H,0 = Fe;0, + 4H,T (1)

Fe;0, — npencrasnset coboii cmech aByx okcuaoB FeO-Fe,0;.

[oaroMy ypaBHeHHe peakuuu (1) MOXKHO YCNOBHO MPEACTaBHTL B BHUAE
ABYX YPaBHEHHH W JUIA KaXAOrO COCTaBHTb ypaBHEHHE 3NEKTPOHHOro Oa-
naMca.

Fe + H,0 = FeO + H,T 2Fe + 3H,0 = Fe,0; + 3H,T
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Fe’-2e=Fe**| |1 Fe’ -3e=Fe*| |2
2H"+28=H,| |1 2H* +26=H,| |3
0 ompa2t 3+
3Fe + 4H,0 = FeO-Fe,0; + 4H,T 3Fe”-8e=Fe”" +2Fe 3 1
: 2H"+2e=H, 4

To ecTb NOJTy4HnH, 4TO B peakudy 06pa3oBaHHs KENe3HOH OKaNHHbI TPH
aToMa XKeje3a OTAAIT § 21eKTPOHOB.

Bonpoc 2(2).

Hano: m(Mg) =36 r, n(0,) = 0,21.

Haitru: V(Bo3a)

Pewenne: 1. 3anuinem ypaBHEHHE peakuMH CXXMIaHUA MarHuA.
xn

36r
2Mg + O, =2MgO,

v =2 MoNb v = | Monb
M =24r/moms Vo= 22,4 a/mons
m=48r V=224n
CocraBuM MPONOPLMIO K onpeAesinM 06beM KHCIOpOaa, HE06X0AUMOro
JU1A nipoBefieHMs peakuuu: 48 r— 224 n 36r—xn
_36-22,4 _ _
Xx= —— =16,8 n; V(0,) = 16,8 n.

2. Haiinem o0beM BO3XyXa, HEOOXOAMMOTO JUI MPOBEACHHA PEaKLIMK:
V(BO3}1)= y_(_o_z). = m =80 5.

n©,) 021
Ortser: V(8o3n) = 80 i
Bonpoc 3(3).
Hano: m(Ca) =120 mMr=0,12r,® =80 %
Haitru: V(H,)
Pewenue: 1. 3amiuieM ypaBHeHHe PeaKLHH PaCTBOPCHHA KaTbLHA B BOJE.
0,12¢
) lCa +2H,0 = Ca(OH),+ H,
M =40 ruons Vo= 224 s

V=224
CocTaBUM NPONOpLMIO H HailieM 06beM BOAOPOJA, KOTOPLIA TEOpETHYE-
CKH JOJDKEH ObUI MOTYyYHTHCS B XOJIE PEaKLHH:
40r—224n 0,12r—xn

X = 9.1_?.62_2_1 =0,0672 11 Vieop(H;) = 0,0672 1.

Orser: V(H,) = 0,672 n.

2. Ilo ycnoBuio 3a1a4H BBIXOR raza cocrasnser 80 % OT TeopeTHUYECKH
BO3MOXHOTO. [To3TOMY NpakTH4ecKH OBIIO NONY4YEHO:

Vpar (H2) = Voo (H2)- © = 0,0672 1- 0,8 = 0,05376 n.

Or8er: Vo (Hy) = 0,054 2.

Bonpoc 4(4).

Hlenounsle H MENOYHO3EMENBHBIE METAIUTH OYCHL AKTHBHBI U pearupy-
10T NPAKTHYECKH CO BCEM, C YEM COTIPHKACAIOTCA.
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Hanpumep, Ha BO3ayXe 3TH MeTaLIbl JIerko okucasiores. Ecnv ath me-
TaJIIbl XPaHUTB MOJ CJ0EM KEPOCHHA, K KOTOPOMY OHH WHEPTHBI, TO MOKHO
yOepeus OT HEHYXHBIX B3auMojeicTBuil. JINTHIl — camblil NIErkHi U3 me-
TannoB. OH nerye KepoCHHa M B OTIHYHE OT JIPYTHX METANIOB BCIUIBIBAET B
HEM, MIO3TOMY €0 XPaHAT B Ba3e/IMHE.

Bomnpoc 5(5).

5Ca + 12HNO, = 5Ca(NO;), + N,T + 6H,0.
Ca’-2e=Ca*

AN +10e=N%| |1

Bonpoc 6(6).

[No npaBuITy, KOTOPOE [JIACHT, YTO METAIbI, CTOSILHE B PALY HANpPsHKEHNS
JieBee BOAOPO/R, BBITECHAIOT €r0 U3 pacTBOPOB KHCIIOT, BOAOPOA NPH peakuHu
CBMHLIA C PaCTBOPOM CEPHOM KUCIOTHI JOJDKEH nosiyuntbes. Ho manHoe npa-
BHJIO COOJIOAAETCS, €C/TH B PEAKLIHH METALIA C KHCIIOTOMH oOpa3syeTcs pacTBo-
pumas coJik, a PbSO, — HepactBopuMas cone. [T03TOMY B Cifyyae cBMHLA H
CEepHOM KMCIOTH NPaBUIO HE ACHCTBYET W, CNIEAOBATENLHO, BOAOPOJ HENb3A
HOJYYHTDb NIPH B3aHMOAEHCTBHUM CBUHLIA C PACTBOPOM CEPHOM KHUCIIOTHI.

Bonpoc 7(7).

4Zn + 5H,SO4ouy = 4ZnS04 + H,ST + 4H,0;

Zn°-2e=2Zn"| |4

S +8e=8%

B 3To# peakuuH LMHK NPOABISET BOCCTAHOBUTEIbHbIE CBOHCTBA.

§ 9(9). Tonyuenue memannoe

Bonpoc 1(1).

I". Arpukon B cBOeH KHHre MMEN B BUAY MUPOMETAILTY PrHiO.

[MupoMeTannypruveckue MpoLEcChl BKIIOYAIOT 00XKUT, PH 3TOM COlep-
MalKeCs B pylaxX COEAHHEHHA METAUIOB, B YaCTHOCTH CyNb(HALI, MepeBo-
JUITCA B OKCHJIBI, a cepa yaansetcs B Buae SO,, HanpuMep:

2CuS + 30, = 2Cu0 + 280,T; Cr,0; + 2Al = AlLO; + 2Cr.

3aTeM OKCHIbI EPEBOJATCS B YHCTBIE METAUIBI ITyTEM aMOHOTEPMHH.

Bonpoc 2(2).

Okonoruyecku 6onee 6e3onacen GakrepHANBHBINH METO TOJTy4EHHA MEIH.

Bonpoc 3(3).

lilenouHsie M MENOYHO3EMENBHBIE METALTB! HENB3S NOTYYHTh THIPOME-
TaJUTYpry4eCKMM METOJOM, MOTOMY YTO JAaHHbIH METOA OCHOBAaH Ha Bblie-
JICHUH METAUIOB U3 PAacTBOpPA MOJ JACHCTBHEM INIEKTPHUECKOrO TOKa. A €CiH
MBI U3 pacTBOpa BBLAEJIHM ILENOUHOM MeTalll B YHCTOM BHIE, TO OH cpasy
xKe OyAeT B3aMMOAEHCTBOBATSL C BOAOIA, 00pa3ys rHAPOKCHA.

Bonpoc 4(4).

t
1) 2PbS + 30,=280,T + 2PbO,
PbS—2 > PbO—2-Pb ) i 2

2) PbO + CO= Pb + CO,T.



Bonpoc 5(5).
Fe,0; > Fe

7
FeSZ
X t
80, 505 = H,804 . 4Fes, + 110, = 2Fe,0, + 850,T;

t
280, + O, = 280;; SO, + H,0 = H,S0; Fe,0; + 3C =2Fe + 3COT.
Bonpoc 6(6).
Hano: m(rop. nop.) = 120 T = 120000 kr, ®(Cu,S) =20 %, W =90 %
Haiitu: m(Cu)
Pewenue: 1. Haitaem ckombko Cu,S conep:xutcs B ropHoii nopone.
m(Cu,S) = m(rop. nop.)-o(Cu,S) = 1,2:10%r-0,2 = 2,4-10"r.
2. Ha#ineM CKOJIbKO 4HCTOM MeOH MOXHO MONYYHTh TEOPETHYECKH H3

2A,(Cu)
Cu,S: m,,,(Cu) = m(Cu,S) - ®(Cu B Cu,S) = m(Cuy,S) - ——= =
u; reop(CU) (Cu,S) - ©(Cu B Cu,S) = m(Cu,S) ~Cu.S)
2-64 )
=24.10". <27 = . )
,4-10 RTIET) 192-10'r

3. HaiineM ckonbko YHCTO# Meau MOMyYHSIH NPAaKTHYECKH:
Mypae(CU) = Myeo(Cu)- W = 1,92:1070,9 = 1,728-10 r = 17,28 7.
Otser: m(Cu) = 17,28 1.

§ 10(10). Koppo3us memannoe
Bomnpoc 1(1).
VpaBHeHHE peakliiH KOPPO3HH MEAH:
2Cu + 0,+ H,0 + CO,= (CuOH),CO,
Manaxur

Bonpoc 2(2).

[IienouHble H 1ENOYHO3EMENIbHBIE METAUIBI MOTYT pearupoBars ¢ O,
N,, H;O u CO,, BXxoasmuMH B COCTaB BO3AYyXa.

4Li+02 = 2L102; 6Li + Nz = 2Li3N; K+ 02 = K202;

Li;0+CO,=Li,CO;; 2Na+0,=Na,0;; 2Na,0,+2C0,=2Na,C0;+0,T;

Ca(Mg, Ba) + O, = Ca0O (MgO, BaO); CaO + CO, = CaCOs;.

Bonpoc 3(n).

HHrn6uTOpLI KOPPO3UH — BELLIECTBA, KOTOpbIE BBOAAT B pabouyio Cpeay,
ri€ HAXOAATCA METAUIHYECKUE JETATH 1 YMEHBILICHHS arpeCCHBHOCTHU CPEIbl.

IMpoxexTopel — MeNaUIbl, 60Jiee aKTHBHBIC 110 CBOEH XHUMHUYECKOH MpH-
pouie, HEXEIH TOT, 3 KOTOPOro BHIMOIHEHO 3ALUMIIACMOE H3ACIHE.

Pasnuuns Mexxay 3THMH Cnoco0amMu 3aLIMTHI 3aKTHOYAETCA B TOM, YTO B
1-M cnyuae MPOCTO YMEHBILAETCA CKOPOCTh KOPPO3HH, a BO 2-M — KOppo-
3UPOBAHHIO NIOABEPraeTcs APyroi Marepuan.

Bonpoc 3(c).

Hepixageromas crans — cmias, coaepxauuit 1o 12 % xpoma, 10 % uu-
kens. TToatomy s Bhinnasku 480 Kr HEPXKABEIOLIEH CTANK HYXHO B3ATH:

m(Cr) = m(cnuiaBa)-(Cr) = 480 kr-0,12 = 57,6 kr
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m(Ni) = m(cnnasa)-w(Ni) = 480 kr-0,1 = 48 kr

m(Fe) = m(cnnasa)-o(Cr) = 480 kr—57,6 kr—48 xr = 374,4 kr.

Oteer: m(Cr) = 57,6 kr, m(Ni) = 48 kr, m(Fe) = 374,4 xr.

Bonpoc 4(n).

HUznenue U3 nyKEHOro kene3a B Clyyae HapylIEHHA 3aWMTHOW IJIEHKH
6ynet Honee NOABEPKEHO KOPPO3UH, T. €. TOT MPOLECC YCKOPHTCH.

Bonpoc 5(5).

B.B. MaskoBckmii roBOpUT 00 OLMHKOBAHHOM XKenese.

Bonpoc 6(6).

Jymato, BceM XOpOIIO M3BECTHO, YTO TAKOE FajibBAHHYECKHH JSJICMEHT.
JIBa coelMHEHHBIX MEXITy co00if 21eKTpoJa OMyCKAIOT B PacTBOP JIEKTPOIH-
Ta, Ha OJIHOM 3niekTpoae B pesynsrare OBP nponcxoauT ocaxaeHue MeTaia,
Ha ApyroM, Hao6opoT, pacTBopenue. Taroke NoMy4usoch u ¢ kopabnem: Mop-
cKas BOJ@ Chilpaja poJib pacTBOpa JNEKTPOJiMTa, ANIOMHHHEBLIH KOpNYC H
MEAHbIE 3AKNENKH — POJlb ANEKTPOKIOB B Pe3y.bTaTe meraumdeckuit Al ne-
pexonuT B A", Ha MEIHOM KOpITyCE BBIIENAETCA BOAOPOA.

2H" + 28 = HY, Al-3e = Al
Takum 06pazoM, METAUTHUECKHI KOPITYC HA LWIBAX HAa4yall pacTBOPATHCA,
1 Kopabnb YyTOHYy.

§ 11(11). Lenounsie memannst
Bonpoc 1(1).

a) l!,l > Ll 2y LidH >y Ligl

3

1. 4Li + O, = 2Li,0, 2. Li,O + H,0 = 2LiOH,
3. LiOH + HCI = LiCl + H,0, 4.2Li + 2H,0 = 2LiOH + H,T,
5. Li,O + 2HCI = H,0 + 2LiCL

NaNO,

[ 2 M55 4
6) Na — Na,0, —» Na:llO — NaOH — Na,SO,
6
Na;PO,

1.2Na + 02 Nazoz,

2. Na,0, + 2Na = 2Na,0;

3. Na,O + H,O = 2NaOH;

4. 2NaOH + H,SO, = Na,SO, + 2H,0;

5. Na,O + 2HNO; = 2NaNO; + H,0;

6. 3Na,O + 2H;P0O, = 2Na;PO, + 3H,0.

Bonpoc 2(2).

Hano: m(Na) = 11,5 r, o(npumecn) =2 %, W =95 %

Haiitu: V(H,)

Pewenue: 1. HatiaeM Maccy YHCTOrO HaTpus:

M(Na) = m(Na + npumecs) — m(Na + npumecs) - w(NpHMecH) =
=11,2r-11,5r-0,02=11,5r- 0,23 r=11,27r.
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2. 3anuuieM ypaBHEHHE PeaKLHK:

127r xn
22Na +2H,0 = 2NaOH + H,
H= Z MOOb
M =23 r/mons u=1mom
= Vyu =224 a/mone
m=46r VE224a

Cocrasim NpoNOPUHIO H HallAEM 06BbEM BOAOPOAA, KOTOPbIi TEOpETHYE-
CKH JIOJDKEH ObUT MOSYUUTBCA B XOAE PEaKLHK:
46r—224n 1127r—xn

= ‘_1’_277'6%4_ = 5,488 1. Vop(Hy) = 5,488 1.

OtBet: Vo(H,;) = 5,488 n.
3. o ycnoBuio 3ana4M BBIXOA asa cocTaBifer 95 % OT TeopeTHYeCKH
BO3MOXKHOrO. [ToaToMy mpakTHuecku 6bU10 NOTYyUEHO:

Vnpn.(HZ) = V'rep(Hz)w = 5,4880,95 = 5,2[36 JI.
OtBeT: Vypu (Hy) = 5,21 51

Bonpoc 3(3).
CemuoTaXHblii IOM — nepuoAnYeckas TabnuuUa; MOAbE3A LIENOYHBIX
METaUI0B — | rpynna 3/ieMeHTOB; BasenuHoBad «wyba» cnocob XpaHeHHs

JMTHA NOA cnioeM BasenuHa. Taioke Harama Hcnonb3oBana Xy/dOXKECTBEH-
HbIl A3bIK JUIA ONMUCAHMA ¥ OOBACHEHHS XMMHYECKHX CBO#CTB Li (BoccTraHo-
BUTENIbHbLIE CBOWCTBA, PEAaKUHA C KHCIIOPOAOM).

Bonpoc 4(4).

IMpenocrasnsem BaM BO3MOXHOCTL 10JYMaThb Hajx 3THM camuM. Kak Te-
My JUIs COUHHEHHA MOXKHO B3STh OKPACKy MaMEHH WEIOYHBIX METALIOB.

Bonpoc 5(5).

B3pocneiii YenoBek B CyTKH JOJDKEH NOTPEONATh ¢ nmumei 3,5 r HoHOB
Kaus. CocTaBHM NPOMNOPLMIO:

100 r kyparn — 2,034 r kamua X r Kypard — 3,5 r Kasus.

x=33100 _ o5

2,034
Orser: m(xyparu) = 172 r.

§ 12(12). bepunnuii, mazruii u wie1041H03eMeIbHbIE MEMATIb

Bonpoc 1(1).

Iycrs Macca uenoBeka x kr. Toraa Macca ero kocreit Oyaer pasua 0,2:X,
a macca ¢ocara xanbuus — 0,2-0,2-x = 0,04-x kr.

m(Ca;(PO,),) = 0,04-x, rae x — macca 4eyoBeKa.

Bonpoc 2(2).

I'emodunus — 3aboneBaHHe, CBA3AHHOE C [UIOXOH CBEPTHIBAEMOCTHIO
kpoBd. [Ipu KposoTteueHwsix BBoaaT pactBop CaCl, ans NOBBILIEHHS KOH-
UCHTpauUMH KaTHoHOB Ca’* B KpOBH, KOTOPBIE CRIOCOGCTBYIOT CBEPTHIBAEMO-
CTH KPOBH.

Bonpoc 3(3).

Hano: m(CaCQ;) = 2T, o(npumecu) = 25 %.

Haitru: m(Ca(OH),)
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