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TEMA 1.
NepBOHayanbHbie XUMHUYECKUE NMOHATUSA

1.1. Npegmer xumuu. Bewecrsa u ux cBoMcTea

1. BeinmumuTre cHaYaJla BellecTBa, a 3aTeM (puauuecKue Teja U3 cle-
AVIOIIEro CIMCKa: CTeKJO, CTaKaH, I'OPIIOK, IVIMHA, a30T, Iy3hIPh,
CIIUPT, HATTUTOK.

2. Kax Ha3pIBalOT pasHble MaTepuaJsl (TO, U3 Yero COCTOAT Teja), Ha-
npumep 0eTOH, JKexe30, 1epeBo, BoJa, U3 KOTOPLIX COCTOUT BCE, UTO
Hac okpy:kaer? B uem ux oranuue orT GU3UIECKUX Tes?

3. HasoBure criocodsl onpeeseHus Maccsl 1 00beMa BeIeCTB.

4. Kax noHMMAaTh BEIpaKeHHe «CBOMCTBa BemjecTsa» ? Kakue n8a Buna
CBOMCTB Pa3nuyaioT ¥ B UeM UX ocobeHHOCTH?

5. Kakwue BemecTBa HasbIiBaoT eqKkuMu? IIpuBeguTe mpuMepsl eIKNX
BemiecTB (OT HUX LIUILJIET KOXKY, TEKYT CJIe3bl).




6. Kakue u3 cBOMCTB cephl — (pU3UUECKUE, 4 KAKHE — XUMHUYECKUE:
1) sKesTeI# HBeT; 2) DOABJIEHHNE 3allaxa IPU XPaHEHUH Ha BO3AyXe
(BcoencTBUe 00pa3oBaHUA CEPHUCTOTO rasa); 3) TeMiieparypa mjias-
JIeHU A (tm) = 113 °C; 4) HepacTBOPHUMOCTH B BOJe; 5) B3auMOAe-
CTBHE C MeTaJL/IaM{ IIPU HAarpeBaHuu?

7. HasoBuTe ABa BelecTBa: a) C €CTECTBEHHON OKPACKOW U UX IIBET;
6) obsrazaronue 3aaxoM; B) paCTBOPUMEIE B BOJZIE; T') Jierde BOJbI.

8. HasosuTe aBa BelecTsa: a) chliryune; 6) BAZKO-TEKYYHe KUIKOCTH;
B) roproyue rasul.

1.2. Yucrbie BewjecTsa U CMeCH

1. Kak Ha3bIBAIOT BellleCTBa, HE colepsKaliue IIpuMeced NPYrHX Be-
mecTB? (Takue BemecTBa 001aKAX0T ITOCTOSIHHBIMU (DU3HYECKUMU
cBoiictBaMu.) HagzoBuTe uncThIe BelgecTBa: ras, XKHAKOCTh, TBEp-
JI0e BEIIeCTBO.

2. Kakue crmocofsl cjeayeT MCIIOJIb30BaTh AJIA pasjiejIeHusl cMecei:
a) mecok ¢ KaMemkaMmu; 0) peYHON U caxapHBIN IIECOK; B) Apesec-
HbIe ¥ YKeJIe3HbIe OMMUJIKH; I') BOJIAa U TTOJACOJTHeYHOe MacJyio?




3.

IIpeanoskuTre CrocoObI MOJyYeHHs] U3 MOPCKOM BOJBI: a) IIPeCHOM
BOJIbI; 6) MOpCKOM coyid. B ueM ¢X0ACTBO U B UeM OTJIHYHE METOJ0B

BLINIADUBAHUSA U KPUCTAJLIU3AIAN?

4.

Hasosure BeljecTBa, KOTOphIe 00Pa3yIOT OJHOPOAHBIE CMECH — CO-
cTaBbl, COJepIKaIlie ABa U 6oJiee BellecTB, pABHOMEPHO pacIlipe-
JeJIEHHBIX OJHO B Apyrom. OTMeThbTe arperarHesleé COCTOSSHUS 3TUX

cMecei.

ITpureguTe mpuMepsl cMeceii, KOTOPbIe MOYKHO Pas3feIATh MeToAa-
MH: a) OTcTauBaHudA; 0) GUIBTPOBAHUA; B) IeHCTBUA MAarHUTOM.

6. W3 MmopcKoii BOALI B IPOMBIIILJIEHHBIX MaciITabax mojyy4aroT moBa-
PEeHHYIO cob. MOpCKYIO BOY 3aJIMBAIOT B 0DacceiiH U BBIAEPIKUBAIOT
HAa COJIHIIE, IOKA 3HAYHNTeJIbHasA ee yacTh ucnapurca. Co BpemeHeM
Ha JHe OacceiiHa ocaykjaercsd moBapeHHas coJyib. IlmoTHOCTH pac-
TBOpA B IIpollecce ucrnapesus yseauuusaercs or 1,03 xo 1,28 r/mur.
IIpu nnorHOCcTH pactBopa 1,28 r/MJ HaYUMHAETCA OCaKIAeHHe He-
JKeJiaTeJIbHBIX N'OPhKHX coJieit marausi. Ha aTom arame pacTBOp u3-
BJIeKaloT u3 bacceiiHa. Ha gHe ocraercsa nuinesas coJib. [IpuBeguTe

HasBaHUA UCIIOJIB3YEeMBIX METOOOB.




7. Yxkakure cxoncTso (2 Buga) u oranuusa (2 BUaa) ciaefyoOliux Be-
IIeCTB: a) caxap | coJib; 0) KHCJIOPOA ¥ a30T; B) IIOACOJHEYHOE Mac-
JIO ¥ MOJIOKO.

8. TlpuBeauTe NpUMepPHl OAHOPOAHLIX U HEOAHOPOAHBIX cMeceil. Ka-
KHe uX crenuduuecKkue Ha3BaHUA?

9. IIpuseguTre nMpuMepsl cMecei, KOTOPble MOXKHO pa3/iesIUuTh CIeay-
IOIIIMMH MeTOJaMM: a) BellapuBaHue; 6) KpUCTAIIN3AIUA; B) JUC-
THJIALUA,

10. Kakue BemecTBa YHCTHIE, 4 KAKHE — CMECHU: MeJb, CTaNb (CIJIaB
JKeJieaa), peyHas BOja, KHCJIOPOJ, BO3yX, MOJIOKO, COHPT, yrje-
KHCJBIHA ra3?



1.3. Dusnueckue U XUMHUECKHE ABNEHMUA.
XuMHYeCKHe peaKLHUH1

1. Kakue usMeHeHNA BeIeCTB HA3bIBAIOT (DHBMYECKUMH SBJICHUAMU,
8 KaKue — XMMHUYEeCKUMHU ABJIeHUAMU?

2. Cnepyromiue IIpOIecChl: M3MeJbUyeHHe, pIKaBJeHHe Kejgesa, HC-
napeHue, IJIaBJIEHUE, FTOPEHHE, IPOKUCAHNe — MNOAPasAesuTe Ha
tbusugecrkue u xumMudeckue. (I1odckasxa. PusnyecKue mMpoIecChl
JacTo obpaTUMble, XUMUYECKHE HET.)

3. Kaxue pusuueckue u XuMudecKue ABJIeHUS HAGI0LaI0TCA IIPH I'o-
peHUH cBeuH (B ee cocraBe aroMbl yriaepoga C u Bogopozna H)? Ka-
KHe HOBBIE BelllecTBa IIpu 3TOM o0pasyroTca?

4. Kaxve 13 nepeyucJIeHHBIX IIPOLECCOB OTHOCAT K (QPU3UUYECKUM AB-
JIEHUAM, a KaKHe — K XUMHUUYECKUM SBJIEHUSM: a) IOABJICHHEe 3a-
maxa npu rnopye nuiny; 6) BEIOMBaHMEe U3 KOBPOB IIBLIN; B) YMEHb-
ImeHue BA3KOCTH MacJja IIPA HarpeBaHHUH; I') IPOKKUCAHNE MOJIOKA,
COIPOBOXAal0IlleecH BbIeJIeHHeM NY3bIPbKOB YIJIEKHCJIOro rasa?




5. Kak Ha3bsIBaIOT IIpeBpallleHUs OJHUX BeIlecTsB B Jpyrue, HOBLIE Be-
mecrBa? Ilpeano:kure Tpu npuMepa Takux npespamiesui. Haso-
BUTE MCXOJ{HOE BEeII[eCTBO U IPOAYKT ero IpeBpalieHus.

6. KakoBbl yCJIOBUSA BOBHUKHOBEHUSA M NPOTEKAHUA XUMHIECKUX pe-
aknouin?

7. Kakxue mpocTeie BenjecTBa 06pasyroTCs IIPH Pa3/IOXKeHUH: a) cepo-
BOJIOPOZia; 6) HOAOBOAOPOA; B) YIJIEBOLOPO/Ja MeTaHa (CoefuHEeHne
aromoB C u H)?

9. Ilpepmoskens! Tpu npeBpamenus (peaknuu) marsua: 1) lopenue
cepeOpHUCTONl MarHMUEBOH JIEHThI APDKHM IIJIAMEHEM B KHCJIOpoJe C
obpasoBaHueM 0eJIOr0 MOpPOIIKa OKcHAa Maraus. 2) Bzaumonei-
CTBHME MarHus ¢ paCTBOPOM CePHOM KMCJIOTHI, COIIPOBOMKAAIOIIeeCH
BBIJEJICHHEM Tasa BOJAODPOJAA ¥ 00pasoBaHHEM PACTBOPMMOM COJH
Mar"us. 3) BelTecHeHHe aKTUBHBIM METAJLJIOM MariueM MeHee aK-
THBHO# MeJI¥ U3 pacTBoOpa ee coJiu. B pesyrbraTe Marauii HOCTeNeH-



HO pacTBOPAETCH, & HA €ro IOBePXHOCTHU 00pa3yeTcs YepHBIH HaJleT
meau. [lepeuncanTe BU3yasbHbIE IPUSHAKHU PEaKIUM.

1.4. ATombl, MONeKynbl, HOHbI

1. HasoBure Mesnbpuaiiinue 4acTHUILI, U3 KOTOPBIX COCTOST BCE Belle-
CTBA.

2. VIBMEHAIOTCS JIA 5TY YACTUIBI B XUMUUECKUX PEaKIAAX ?

3. Kak Ha3pIBaIOT YaCTHUII U3 ABYX MM HECKOJBKUX ATOMOB, B KOTO-
PBIX CBA3HM MEXy ATOMaMU 3HAYUTEJILHO IIPOYHee (B COTHU U DoJiee
pas), 4eM CBSI3U MeXAY OJMKaUIInMy aTOMAMU COCeHUX YaCTHIL?

4. [aitre onpe/eieHre HOHOB:
a) Na* n K*; 6) Mg** u $*; 8) SO. u SO; .

5. Vkaure CXOACTBO ¥ OTJIMIUSA HOHOB:
a) Na* u K*; 6) Mg?" u S?°; B) Soz' SO~ .

4
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6. [laiiTe ompezeseHue, 4TO TAKOE BIEKTPOHEI, IPOTOHEI, HEUTPOHBHI.

7. ATOMBI pasHBIX BHIOB OTJHYAIOTCA YHCJIOM COCTABJIAIOMIINX UX Ya-
cTUI — TPOTOHOB (p, 3apsax +1), 31eKTPOHOB e (e, 3apsan —1) u Heii-
TpouoB (n 3apsax 0, Hoxb). B atome ceprr 16p. Onpenesnnre, CKOJIBEKO
3JIEKTPOHOB B: a) HeiiTpasbHOM aToMe cepbl S%; 6) noue S*°.

8. B atome ceprr 16p, B aToMe KHCJIOPOJa IIPOTOHOB BABOE€ MEHBIIIE.
2_
CKOIBKO IpPOTOHOB B: a) monexyiae SO,; 6) mone SO, ? Cxoxrko
3JIEKTPOHOB B 3THX YaCTHUIIAX?

9. AToMBI pasHBIX BU/IOB OTJIMUAIOTCS: a) pasdMepamu; 6) maccoii. Onua
U3 9TUX XapPaKTePHUCTHUK PacTeT MOHOTOHHO, APYyras U3MeHAeTCH
IepUOANYEeCKH (CHAYaJa OT 3JIEeMeHTa K dJIeMeHTY MajfaeT, IIOTOM
pe3Ko Bo3pacTaeT W CHOBa majgaer). B mesom Toske HabiaofaeTcH
poct. 3BecTHO, 4TO AMaMETPhI BCEX ATOMOB Pa3InyalTCs He 6osee
yeM B 3—4 pasa, a Macchl MOT'yT padiuyarbesa 6osee yem B 200 pas.
Onpenenure, 4TO U3MEHsETCA MEPUOANYECKH — pasMep UK Macca
aroma?




1.5. BewecTBa MonekynsapHoro
M HEMONEKYNIAPHOTO CTPOEHHSA

1. HasoBuTe Tpu arperaTHBIX COCTOSHUSA BelljecTBa (B KAKOM M3 HHUX
BeIlleCTBO HAXOAUTCS, 3aBUCHUT OT TeMIIepaTyphl U faBieHud). B ka-
KOM COCTOSAHMH BeII[eCTBO: a) COXpaHdaeT Kak Gopmy, TaKk 4 00bEM;
6) coxpaHsieT 00b€M, HO He cOXpaHseT (hopmy; B) He COXpaHSAET HA
¢dopmy, HA 06BEM?

2. Kaxue ocoOeHHOCTH CTPOEHHS M CBOMCTB XapaKTepHU3YIOT Belle-
CTBa: a) KpUCTAJLIn4YecKue; 6) amophabIe?

3. Vxkasure arperatHoe cocrosinue Bemjects upu 20 °C: xJjop, mosa-
peHHas COJIb, YKCYCHas KHCJIOTA, CEePOBOAOPOA, alleTOH, MeTaH,
PTYTh, MeJI.

4. Kaxue ocobeHHOCTH DUBHYECKUX CBOMCTB (t, mt _ ,Jnery4yects, Ha-
JIMuMe 3amaxa) XapaKTePU3YIOT BeIeCTBA MOJIEKYAAPHOI'0 U HEMO-
JIEKYJIAPHOI'O CTPOCHUA?




5. HaszoBuTe TpM BUJA KPUCTAJLIMYECKUX pemieTok. Kakue 4acTUIIBI
HaXOAATCA B y3J1aX KaXKA0M U3 HUX?

6. U3 KaKuX YACTHUI] COCTOAT BEIeCTBa MOJIEKYJIAPHOr0 ¥ HEMOJIEKY-
JIIPHOT'O CTPOEHUA?

1.6. XuMHyecKue 31eMeHTbI

1. JlaiiTe onpejesieHne XUMHUYECKOTO 3jleMeHTa. B ueM oriuyue aTo-
MOB OJIHOTO BH/Ia OT APYrux (TakuMm ke OyJeT U CXOJACTBO aTOMOB
oxHOro 3yiemMeHTa)?

2. Kakue cuMBOJIBI (3HAKH) UCIONB3YIOT IPH 0003HAUEHUM XUMUYe-
ckux asneMeHToB? Kak 3TH CHMBOJIBI CBA3aHBI C JATHHCKUMH Ha3Ba-
HUAMU 2JIEMeHTOB?

3. IlpuBeauTe HazBaHMHA, CUMBOJIBLI ¥ IIPOM3HOIIEHME OJHOM OYyKBOM
[IECTH 3JIEMEHTOB U3 nepBhIixX 16 aiemeHTOB B Tabaune MeHeneesa.




4. C aToMOM KaKOro 3JIeMEHTA CBA3LIBAIOT ATOMHYIO €IUHUILY MACCHI
(a. e. m.)? B kakoif Tabauie MOKHO HAWTH 3HAYEHUA OTHOCUTEJIb-
HBIX ATOMHBIX MacC XUMUYECKUX 9JIeMeHTOB A (9)?

5. Hanmmwure AByXOyKBeHHBIE CHMBOJIBI M Ha3BaHUSA IIECTH 3JE€MEH-
TOB, KOTOPBIE IIPOUBHOCAT TAK, KAK I10-PYCCKY HA3LIBAETCH 3JIEMEHT.

6. Bce xumuueckue sieMeHTHI 1 00pa3yeMble UMH IIPOCThIE BEIecTBa
noapaszaendoT Ha aBe rpynnbi. Kakue ato rpynnsi? Hazosure aie-
MEHTHI IePBOM U BTOPOM I'DYIIIIEL.

7. Kakue BemjecTBa HA3bIBAIOT IPOCTHIMHU, & KAKHE — CJIOMKHBIMHU?
Kaxue aToMbl BXOASAT B COCTAB Te€X U APYIUX?

8. Kakue u3 mepeuymcjIeHHBLIX Ia30B MMEIOT 3alax, a Kakue — HeT:
KHCJIOPOX, YIJIEKHCJIBINA ras, XJIOp, CePOBOAOPOJ, YrapHEIA ras,
ammuaxk? Kakue 13 5THX BEIeCTB IPOCTHIE, A KAKUe — CJIOKHBIe?
Kaxk 06 aTom gorajsarecs 1o uX HasBaHUAM?




9. Kak JJaTHHCKHM Ha3BaHUEM 3JIeMEHTA IIPOM3HOCAT CHUMBOJBI: Si,
Fe, Cu, Ag, Hg, Pb?

10. Kaxue U3 riepeyucJIeHHbBIX 9JIEMEHTOB MEeTaJJIbl, & KAKHe — HeMe-

raaasl: Fe, Mg, O, S, N, Na, P, Pb? HazoBuTe 11o 1Ba ajileMeHTa OJ-
HOM M IIpYT'O# IPYIIIILIL.

1.7. Xumunueckue hopmynbi.
OrHocuTeNnbHaA MONEKyNApHana Macca

1. JlaiiTe ompejeneHue NOHATHA «XuMudeckasd Gopmysa». Ilpusenu-

Te JBe XUMHUUecKHe (GOpMYyJIbl ¥ YKaXKUTE, KaKue 3JIEeMeHThI B CO-
cTaBe BellecTBa U B KAKOM COOTHOIIIEHUH.

2. Yro HA3BIBAIOT UHIEKCOM XUMHUYeCcKoi dopmynri? Berpeuarorcs
JIA HHAEKCHI B GOpMyJIaxX BemecTB: a) IPOCTLIX; 6) CIOKHBIX?

3. Hanmmmure, Kak BBl npounTaere yciaoBHble 3anucu: A (Na) = 23 u

A (Fe) =56, M (Fe,0,) = 160. (IIpu aTom HaJl0 HA3BaTh PUINIECKHE
BeJIUYUHEI, 0O603Hauaemble A u M .)




4. KayeCTBeHHBIN COCTAB CJIOMKHOTO BEIECTBA IOKAa3bIBAeT, U3 Ka-
KHAX XUMHUYECKHUX DJIEMEHTOB OHO cocTOUT. ITo Ha3BaHUAM BeIllecTB
YKaXHUTe X KaYeCTBEHHBIN COCTAB: CEPOBOJOPO, XJIOPH/ IIMHKA,
6pomoBoZOPOA, (DTOPYIJIEBOAOPOA, KapOua kaiabmusa (Kapbum —
oT JjiarT. carboneum — yriiepox), CEpoOyrJepoz.

5. Kakoit uHIeKc B xuMuUecKux ¢opmynax He numyT? IIpuBenure
XUMHUUYecKue (hopMyJibl ¢ UHIeKcamMu: 2, 3, 4.

6. KonmuecTBEHHBIN COCTAB CJI0MKHOTO BEI[ECTBA IIOKA3EIBAET COOTHO-
IIeHue aTOMOB Pa3HbIX 3jieMeHTOB. Hanpumep, B cynbhuse marausa
Ha KaX/Iblil AaTOM Marsusi IPUXOJUTCHA OLUH aToM cepsl. Hanumure
XUMHYeCKHe (DOPMYJIBI ¥ OIIPeIeJINTe KOJMUYEeCTBEHHBIN COCTaB ce-
AVIOIIUX COEJUHEHHMH: YeTHIPEXXJIOPUCTHINA YIJIEPOX, TPUXJIOPH]
¢ocdopa, 1og0BOAOPOA, AUXJIOPHUL JKeJesa, THOKCH yriaepoza (0K-
CHUJ — OT JIaT. oxXygenium — KHUCJIO0POX), IeHTaXJopuz dochopa.

7. Kak HassiBaroT 3anucu suzga: NaCl, H,0, P,S, — nepexaromiue co-
craB coeguHeHna? CKOJBKO pa3 BCTPEYAIOTCA B TPEX 3TUX (PopMy-
JlaX UHJeKcEl 1, 2, 57




8. Hanumute Tpu hopMyJIbI CI0KHBIX BEIIECTB MOJIEKYJIAPHOI'O CTPO-
eHud (JoCTaATOYHO, YTOOBI B MX COCTaBe He OBLIIO MeTaJia). ¥ Karku-
Te KOJUYEeCTBEeHHbBIN COCTAB 3TUX COeAUHEHUN.

9. Kakum oOpadom mo xumMu4yecKkoil popMyJie Mbl y3HaeM Ka4decTBeH-
HBIM ¥ KOJHWYeCTBEHHBIN cocTaB BelecTBa? YKayKuTe KadyeCTBEH-
HBIJ 1 KOJIMYecTBeHHBIN cocras BemecTs: MgO, HBr, ALS,, NaOH,
K, PO,, FeCl,.

10. ITo craepyromuM s3anucAaM (IPOYTEHHME XUMHUUYECKHX (opmy.r) co-
cTaBbTe caMu (DOPMYJIBI BEIIeCTB, UCIIONb3YA CUMBOJIbI U MHEKChI:
a)ac-0-18a; 6) heppyM-6poM-TpH; B) KATUH-DH-0-TPHU; I') ATIOMUHU -
0-alI-TPUKAbI; 1) alll-ABa-1e-0-TPH.

11. Hanumure xumuueckne GopMyJasl BemlecTB us: 1) AByX ajieMeH-
TOB B cooTHomeHuu 1 : 1; 2) ABYX 31eMEHTOB B cOOTHOIIeHuH 2 : 1;
3) Tpex aneMeHTOB B cooTHomenuu 1 : 1 : 1; 4) Tpex sj1eMEeHTOB B CO-
orromreruu 2 : 1 : 4. Hanpuwmep: 3) HCN uinu H-C=N.




12. HanumuTe Tpu XUMudecKue GopMyJIbl C OAMHAKOBBIM OOII[AM YHC-
JIOM aTOMOB, HO pa3HBIMH HHAeKcamu. Hampumep, AJs nsaTH aTo-
mos: a) Fe,O,; 6) CH; 8) HNO,.

1.8. Boiuucnenus no xumuueckum popmynam.
MaccoBas fons anemMeHTa B COeiUHEHUH

1. B xaKoM M3 OKCHJOB MapraHiia caMas BBICOKas MaccoBas HOJHA
kucaopozaa: MnO, Mn,O,, MnO,, Mn,O,, Mn,0,? Kakoso ee 3naue-
Hue? (Ilodckasxa. IlpeobpasyiiTe (hopMyabl TaK, YTOOBI IPA Map-
rasie uHjeKc craa 1, a npu kuciaopoge — apobusiM. Hanpumep,

Mn,0O, - Mn()m.)

2. Y xapb6onara MCO, u mutpuaa M;N2 anemenToB ITA-rpynnsl Ta-
O6aune MeHie/1eeBa 3HaYEHU S OTHOCUTEILHOM MOJIEKYJISPHOMN Mac-
cel paBHBI 100. HanumuTte Gopmysabl 9TUX COeAMHEHUN U Ompejie-
JauTe Maccossie 1oau MetannoB w(M) u w(M') B HUX.

3. Ilonwsysick pacueTHoM dopmynoit w(d) =n - A (3) / M (Bemecrsa),
rae w(9) — MaccoBas J0JIs 3J€MEHTa B COCTaBe CJIOKHOIO BeIlle-
CTBa, N — HH/EKC IPH sjieMeHTe I, A (J) — OTHOCUTEIbLHAA aTOM-

19,



HasA Macca dJieMeHTa O, BEIYUCJIUTE MACCOBbIe HOJH 3JIeMeHTa Xpo-
ma w(Cr) B coegurenusax: a) Cr,0,; 6) K,Cr,0,.

4. Kak Ha3bpIBalOT OTHOCUTEJBHYIO Maccy, COOTBETCTBYIOIIYIO XUMU-
yeckoit opmyie coegunerus? (OHa paBHa cyMMe aTOMHBIX MAacc
2JIeMEHTOB (POPMYJIBI C y4€TOM MHAeKCcOB.) Paccuuraiite ee 3Haue-
HUe JJis BEIOpaHHOI'0O BaMM COeAUHEeHUHA.

5. OrHOCHUTeJIbHBIE MOJIEKYJIAPHLIE MAaCChl KAKUX M3 CIeAYIOIIUX Be-
mects: ruapasud N,H,, cepaucTslii ras SO,, cunan SiH,, dochun
PH,, kuciopox O, — coBmajaiT cO 3HaYeHHEM OTHOCHTEJBbHOM
aToMHOM Macchl cepbl? OnpenenuTe MacCoBBIe JOJH 3JIEMEHTOB
w(D) B OTHOM TAKOM COeMHEHHUH.

6. BeIuMcaIHMTe OTHOCUTEIbHBIE MOJIEKYJIsIPDHEIE MacChI BEIIECTB: a) cep-
aucTeiil ras SO,; 6) nuarucrsiil kaauii KCN; B) cepras KucioTa
H,SO,. (Orser cnenyer odpopmuts no tumny: M (CO,)=12+32=44.)




1.

Yruepox obpasyer coeaunerus ¢ Bogopoaom suna CH_ u CzHy. Or-
HOCHUTeJbHAA MOJIEKYJApHad Macca 1-ro coeJUHEHUS Takad e,
KaK OTHOCHTeJbHas aroMHas Macca kuciaopoga: M (CH) = A (0),
a ansa 2-ro coeguHeHus M r(CzHy) = A (Si). Hanumure Gopmyisr
3TUX YIJIEBOJOPOJOB.

Cpenn Bemecrs ¢ xumMuveckumu dopmynamu: a) Fe,0,; 6) CuSO,;
B) NaOH; r) C,H, — yxaxure: 1) BelecTBo, B KOTOPOM MAacCOBbIE
JOJIK IBYX 3JIEMEHTOB OAMHAKOBBIE; 2) ABa BEIeCTBa, ¥ KOTOPHIX
OJHMHAKOBBIE MacCOBbIE JOJIM Pa3HbLIX 3JIEMEHTOB; 3) MaccoBas 4O
oxHoro anemeHnTa pasHa 0,3 unu 30% ; 4) cymma uHEKCOB B hopMmy-
Jie paBHa 8.

ITo maccoBbIM [0NAM (B JOJIAX OT €UHHUIILI) 3JIEMEHTOB B COeIHHE-
Huu 30,: w(3d) = 0,4, w(0) = 0,6 — onpexesnTe 3I€MEHT I.

10.

ITo maccoBeiM gonsaM (B %) 37€MEHTOB B COEIUHEHHH K 9,0
w(K)=55,19%, w(P)=14,62% w(0)=30,19% — onpepgenure uH-
JeKchl ¥ GOPMYJIy BelecTBa.




1.9. BaneHTHOCTb XMMHYECKUX 3NIEMEHTOB.
OnpepeneHue BaNIEHTHOCTU 3/1IEMEHTOB
no chpopMysiaM UX COEJMHEHHUH

1. JlaiiTe ompe/aesieHue BaJeHTHOCTH. Kakue XMMUYECKHE 9JIEMEHTEI
NpOABIAAIOT HMocTossHHyI0 BaseHTHOcTh I u II? IlpuBeauTe mo ABa-
Tpu npumepa. (B orauyue oT mepeMeHHON OHa IIOMOraeT oIpene-
JIATH BAJICHTHOCTH APYTHX 3JI€MEHTOB IO HX (hopMyJiam.)

2. OnpegesuTe BaJEHTHOCTH 9JIEMEHTOB B JIETYUYUX BOJOPOJHBIX CO-
exnHeHuax Hemerasios: HCl, H,S, NH,, PH,, SiH,.

3. OnpejenuTre BaJeHTHOCTHU 3JIEMEHTOB B COEUMHEHUSAX C KHUCJIOPO-
nom (oxcupax): Fe,O,, CO,, P,0O,, SO,, Mn,0,.

2+~8? 2-5?

4. Yro oHo3HAUAET IOHATHE «IlepeMeHHas BaJeHTHOCTh» ? IlogcuauTe
Ha IpUMepax.

5. Kaxkas oco0eHHOCTHh Ha3BaHUM COeJMHEHUI 3JIEMEHTOB C IIepeMeH-
HOM BaJIeHTHOCTBIO, HallpuMep OKcHAOoB xenesda FeO u Fe203 HUIN
oxcuos cepsl SO, u SO,?

22;



. Kaxme BemecTBa HaspBalOT OMHApHBIMU coegumHeHusmu? Hamm-
muTe GopMyJibl OMHAPHBLIX COeAMHEHUM, B KOTOPLIX CyMMa HHAEK-
coB paBHa: a) 2; 0) 4; B) 5.

. VKasKuTe BAJIeHTHOCTH 3JIEMEeHTOB B XumMuuyeckux dopmynax: HCI,
FeO, CuS, ALO,, SO,, Al C..

278

. B cTpyKTypHBIX (opMyJax KajsKABIA aTOM IOKAa3aH OT/AeJbHO,
a yepTouKa (BaJEHTHBIN ITPUX) MEXKAY aTOMaMHi O3HaYaeT 06111yIo
3JIEKTPOHHYIO 1Py, CBA3BIBAIOILYIO IBa aToMa. Ym0 BaJeHTHBIX
IITPUXOB IIPU KAXKJJAOM aTOMe PABHO BAJEHTHOCTH aTOMa B COeRH-
HeHuu. OnpeneanTe BaJeHTHOCTH @TOMOB 110 CTPYKTYPHBIM (hopMy-
JlaM:

H-0-CLH-S-H,0=N-0-N=0,0=8=0,H-C=N

- ITo monexynsapubiM (opmynam coepunenuii: a) HBr; 6) PCl;
B) SF; r) P,0,; 1) H,SO, — cocrasbTe uX CTPYKTYPHEIE (DOPMYJIBI.
Hampumep:
ana H,CO,
H-0-C-0-H
I




1.10. CocraBneHue xumuueckux opmyn
NO BaNE€HTHOCTH

1. PaccraBpTe MHIEKCHI @ U b COIJIACHO BaJIEHTHOCTAM 3JI€MEHTOB,
4yT06BI moTy4ynauck dopmynsl coenunenunii: Ca Cl,, Mg N,, Al C,,
AlS,, Fe Cl, Si H,. (Ormetum, uTo 2-ii a1eMeHT B (opMyJie mpo-
SIBJISIET BAJICHTHOCTh, PABHYIO 8—N° rpynmst.)

2. Hanumwure ¢opmMysabl COeIUHEHUN MeTaJIOB C HeMeTalllaMH:
a) Mar"us ¢ KMCJIO0POAOM; 0) aJIIOMUHUSA C XJIOPOM; B) KaJHUA C ce-
poii; r) marauda ¢ asorom. (Ormerum, uyTo 2-i sJIeMeHT B (popmyie
[POSIBJISET BAJIEHTHOCTh, PaBHYI0 8—N¢ rpymmnsl.)

3. Hamummure hopMyJibl COeAUHEHUH IBYX HEMETAJJIOB: a) cephl ¢ PTO-
pom; 6) KPEeMHUSA ¢ KUCIOPOAOM; B) BOZOPOJA C CEPOM; I') yriieposa ¢
XJIOPOM.

4. ®opMyJIbl BEIIECTB, He COAEPIKAIINX ATOMOB METAJIJIOB, OOBIYHO OT-
paskaroT cocTaB MoJIeKyabl. Hanmummure ¢GopMyJibl BEIeCTB C MOJIe-
KYJIAMHU CJIeYIOIero cocTasa (1o YMCay U MOPAAKY aTroMoB): a) 1IN
u 20;6) 1H u 1Cl; B) 2P u 50; r) 3H, 1P u 40.

5. PaccumuraiiTe OTHOCHTENLHYIO ATOMHYIO MAaCCy IATHBAJIEHTHOI'O
aJIEMEHTa, eCJIM MaccoBas AOJIA JTOI'0 dJIeMeHTa B OKCH/E PaBHAa
43,66% .




6. CocraBsTe MOJIEKyJISIpHEIE (OPMYJBI COEAUHEHHH Cephl, B KOTO-
PBIX OHA IpOsBJsieT BajieHTHOCTD: a) II (¢ Mg u ¢ Al); 6) IV (c O);
B) VI(cOuckF).

7. CocraBbTe HOPMYJIbI COEAUHEHNA, B KOTOPBIX JIEMEHThI IPOSBJIA-
0T OANHAKOBYIO BAJJEHTHOCTE: 4) BOAOPO/a ¢ XJIopoM; 6) bapu c ce-
poii; B) aJIIOMUHUSA C a30TOM; I') KPEMHHUSA C YIJIepOAOM; 1) asoTa ¢
KHCJIOPOAOM.

8. CocraBbre XxuMHUUecKHe (JOPMYJIEI U3 TPeX d1eMeHTOB Buaa A BO,
II0 UX BaJIEHTHOCTH. B aTUX (hopMysiax MHAEKCH! @ U ¢ CTABAT TaK,
4TOOBI CyMMapHas BAJIEHTHOCTh JBYX IIEPBBIX 3JI€MEHTOB YPaBHU-
BaJlach BAJIEHTHOCTBHIO ATOMOB KHCJIOPOZA C ero uHaexkcom c. Ha-
npumep, auas saemertos H(I), C1(VII) u O(II) popmyna HCIO,.
9nemeHnTs! hopmya: a) H, N(III), O; 6) K(I), P(V), O; 8) H, S(VI), O;
r) H, S(IV), O; x) H, CI(I), O; e) K(I), C1(V), O.

1.11. AtoMHO-MONeKynspHoe yyeHue

IIpouuraiiTe B yueOHUKE OCHOBHEIE IIOJIOMKEHHS ATOMHO-MOJIEKY-
JIAPHOIO yYeHusA. 3all0JHUTE IIPOIYINEeHHbIE CJI0BA ¥ CJIOBOCOYETAHUSA.

1. CyuiecTByIOT BelecTsa ¢ "

CTpOoeHHueM.

2. Pasmepsl IPOMEKYTKOB MEX/1y MOJIEKYJIAMU 3aBUCAT OT TeMIlepa-
TYPBI 1 =




e

B

C noBeIIlIeHUEM CKOpPOCTb ABHUM¥EHHUHA MOJIe-

KYJI BO3PaCTaer.

Mexay MOJIEKYyJIaMU CYIIECTBYIOT CHJIBI

u s

MOJIGKYJIBI COCTOAT U3 aTOMOB, KOTOPbIE€, KaK 1 MOJIEKYJIbI, HAXO0-

BATCAB §

ATOMBEI OOHOI'O B4 OTJIMYAaITCH OT AaTOMOB

CBOMCTBaAMHU U .

7L —— SIBJIEHUAX MOJIEKYJIbl COXPaHAITCA, IPU

ABJIEHUAX OHU, KaK IIpaBujo, .

Y BemecTBC B TBEPAOM COCTOSHHUM B y3-

Jax - HaXoAATCA :
Y BemiecTs ¢ B ysJjax KpHCTaJInye-
CKHX DelleTOK HaXOAATCH WJIA MOHBI.

1.12. 3akoH coxpaHeHHUs Macchbl BelwecTs

CohopmyupyiiTe 3aKOH COXPAHEHHUS MacChl BEILleCTB.

3.

3aKO0H COXpaHeHUsA MACCHI IOJATBEPKIaeT, YTO aTOMbI HEEJIUMbI B
XHMHYECKHUX peaknuax. Tak, aTOMEI jKeJjie3a IpU HarpeBaHUU IIPU-
COeIMHAIOT ATOMBI Cephl ¢ oOpasoBanueM cynbhuzna xesnesa FeS.



CKOJIBKO 'PAMMOB CephI BCTYIIUT B peakiuio ¢ 56 r xxenesa? Kakas
Macca 00pas3yIonerocs coeguHeHus ?

4. MoJsieKyJbl B peaKIUAX COeJUHAIOTCA UM 0OMEHUBAIOTCA aTOMaMu,
HO obIIee YMCJIO ATOMOB KasK0ro Biia He usMensercsa. Hanpumep,
MoJIeKyJIa BOABI IPUCOeUHAET MOJIEKYJIy cepHOro anruapuzaa SO, ¢
obpasosaruem cepHoit kucaorel H,SO,. Ckonbko rpammos SO, Bery-
muT B peaknuio ¢ 18 r Bogsr? Cronsko rpammos H,SO, nonmyuurca?

5. CTexmoMeTpHUYeCcKHe COOTHOIIEHUA MaccC JKejiesa U cepbl B UX
peaknuu ¢ obpasoBanuem cyiabbuna sxenesa(ll) FeS raxme:
m(Fe) / m(S) = 7 : 4. Ckosnbko rpaMMoB FeS nosyunrcsa B peaknuu
70 r :xenesa c HeOOXOAUMOMA Maccoil cepbl?

6. IIpu coxuranum cepsl (moayuaerca cepHUCTHIH ras SO,) u cnupra
C,H_OH (o6pasyoTcsa yrieKucablii ras3 ¥ BoJia) COBCEM He OCTaeTCH
ocraTka. O6bACHUTE, KaK 3TO corjlacyeTcs ¢ 3aKOHOM COXPaHeHud
MAacCChI IPH XUMHAYECKHUX IIPeBpaleHuAX.




. Ilpu coaxurasum )xesiesa Ha Bosayxe o0pasyeTcs »KeJle3Hasi OKaJIu-

Ha Fe,O,. Ucnonb3ys cxeMy peaKIMu U IpeJICTaBIeHUE O TOM, YTO
BCe IIPOCTOE BEIIEeCTBO YKeJIe30 IPEeBPATHIIOCE B OKCH/[, PACCUUTAMN-
Te maccy Fe,O,. Macca ucxopnnoro »enesa 168 r.

. IIpn nmossoM pasnoxenun 122,5 r 6eproserosoii conu KClO, Ber-

neasiercs 48 r kucaopona O, u ocraercs cons KCl. Kakue maccsr

(c TounocTsIO 10 nenbix) KCl u O, mosyuarcs npu pasnoxenun 10 r
KCl10,?

1.13. Xumunueckue ypaBHeHUA

. JonummuTe nponymeHHsle GOpMyJbl BEIIECTB U paccTaBbTe K0ah-

(unUeHTH! TaK, YTOOBI IIOJYYUIUCH YpaBHEHHUA peaxkmuii:

a) Al+ - __AlCI,
6) Ba+ - BaN,
B) _+ 0, Fep,
r) Fe(HCO,),+ O, FeO,+  + CO,

. Yro Ha3BIBAIOT YypaBHEHUEM XUMHUUYecKOo# peakuuu? Ilasa ypaBHe-

Hua peaknuu: 2HCI + Na,CO, = 2NaCl + COzT + H,0 ykaxxure uc-
XOJHBbIe BellecTBa ¥ MPOAYKTHI peaKIluid, JEeBYI0 U IpaByI0 4acTh
ypaBHeHUA, KO3(HHUIIUeHTHI.




3. CocraBbTe YPABHEHUS XUMUYECKUX PEAKIIUMU II0 CIAEAYIOLUMM CXe-

MaM:

a) Ca+_ O,—» CaO

6) CH,+ O0,» CO,+ HO

B) P+ _ ClL,—» PCl

r) _Al+__HSO0,- Al(S0),+_ H,T

1 NHNO,> N,0t+ H,0

CcBeT

e) _CuN,—» Cu+_ NT

VKaKuTe, CKOJbKO HCXOAHBIX BEI|eCTB YYaCTBYeT B KaXKI0M peak-
LM, CKOJIBKO 00pasyercs MPOAYKTOB peaKIluy U KaKue 3TO Bellle-

CTBA — IIPOCTEI€ HJIH CJIOKHBIE.

4. Kak Ha3BLIBAIOT IpEBPAIeHNs OJHUX BeIeCTB B Apyrue, HOBbIE Be-
mecTBa? Kakoe HagBaHme y nu(dp, ypaBHUBAIOIIUX YHUCJI0 aTOMOB

cJieBa M CIIpaBa OT 3HaKAa «PaBHO» B XMMHYECKOM yp&BHeHHH?

5. Hanumure cxemsl (6e3 K03(DPHUIIUEHTOB) CHEAYIONIUX DPeaKIUiA:
a) IIMHK pearupyer ¢ XJIOPOM, IpX 3TOM 00pasyeTcs XJIOPH/ HIUHKA;
6) cyanbung prytu(Il) ropur B KuCJIOPOJE C obpa3oBaHHEM MeTaJl-
nudecko pryTu u okcuza cepbi(IV); B) mpu HarpeBaHuUM KaJdbIuUs C

cepoii MoJy4aeTcs CyJabdOuL KaabIus.




6. onumure nponyieHHEbIe KO3(MOUIUEHTE! B YPABHEHUAX PEAKIIHI:

a) _NaO+__PO,—_ NaPO,

6) _NaOH+ HS-> NaS+ H0
) 2KCIO, > _KCl+ 0,1

r) 4KClO, > KCl+__KCIO,

n) __Al+_ CuSO,— _AI(SO,),+ Cu

e NaN5 Na+_ N1

. PaccraBbTe KOd()HULMHUEHTHI U YKAMKUTE THITHI PeaKIIUii:

a) _AlOH),—» AlLO,+ HO
6) _ MgSO,+ K/PO,—» Mg (PO)++ KsSO,

B) Mg+ HBr— MgBr,+ HT _
r) _Ag+_S—>_ AgS

- Hamumwure, Kak 4YMTalOTCA CXEMbl peakIuil a—B, HasbIBas pea-

rupypoigue u obpaayiomuecs Benjecrsa. (Hanpumep, ana cxeMmbl
Ca + Br, - CaBr, — «kaxbuuii pearupyer ¢ 6poMoM, II0JYIaeTCsH
O6pomua Kanbnusa».) Paccragbre K0aGUIIMEHTE B cCXeMaxX XUMHIe-
CKHUX PeaKIHii:

a) Fe+ _ClL-> __FeCl,

6) __Al+__HCl— _ AlCL+__H,

B) Mg+ SiO,—»__MgO+__Si

- Ilo cioBecHOMY ONHCAHMIO COCTABBTE YPABHEHUA XMMHWYECKUX pe-

aKIUN: a) KaJuil pearupyeT C BOAOU ¢ 06pa3oBaHMeM I'MAPOKCHIA
xanusa KOH n Bogopoaa H,; 6) ceposonopon H,S ropur Ha Bosgyxe ¢
obpasoBannem cepaucTOro rasa SO, 1 BOJEI.




10. B xumMuueckoM ypaBHeHUM K03(h(GUIUEHTHI IOKa3bIBAIOT COOTHO-
IIeH¥e aTOMOB ¥ MOJIEKYJI, yYaCTBYIOIIUX B peaknuu (pearupyio-
IUX ¥ 00pasyoIIUXcs). ITO YUCJIOBEIe COOTHOIIIEHU A, a AJiA ra3oB
enge u o0beMHubIe. Mcnonp3ysa ypaBHeHNUE PeakIun

N, + 3H, = 2NH,,
OmpejleIUTe: a) CKOJILKO JUTPOB BOAOPOJa pacxoayercd; 6) Kakoil

obbeM aMMHuaKa obpasyercs B peayJbrare npespamenusa 100 i a3o-
ta N, B ammuax NH,.

1.14. Tunbl XUMHUECKUX peaKL UM

1. Vramure TUNBI peaknuii, B KOTOPLIX: 4) U3 ABYX BEIIECTB IIOJY-
yaeTcsa OAHO BemecTBO; 6) U3 OAHOrO — JBa BellleCTBa; B) M3 ABYX
BeIleCTB, IIPOCTOTO ¥ CJIOMKHOr0, — JAPyrue ABa BellecTBa, IIPOCTOe
H CJIO?KHOE, IIPHYEeM aTOMBI IIPOCTOr0 3aMeIaT aTOMbI OZHOIO U3
3JIEMEHTOB CJIOKHOT'O COEJMHEHUA; I') U3 ABYX CJOXKHBIX BeIeCTB
MOJIYYAeTCs ABa HOBBIX CJIOKHBIX BelllecTBa 110 THUILY:

AB+CD - CB+ AD.

IIpuBenuTe npuMepbl YypaBHEHUN peaKIUi a—T.




2. B HEKOTOpHIX peaKIuAX oOMeHa 00pas3yrTca HeYCTOMYUBbBIE TUApa-
et H,CO,, H,SO, u NH,OH, xoropsle caMONpPOU3BOJILHO pasjara-
IOTCHA C OTHIeIJIEHWEM BOJBI U BhlJeJleHHeM raza. Hamummure ypas-
HeHUA TAKMX peaknuii ¢ obpasoBanuem BemecTs: a) CO,; 6) SO,;
B) NH,:

a) _NaCO,+ HNO,—» NaNO,+
6) NaSO,+ HCl—» NaCl+
B) _(NH,),CO,+ NaOH-—>_ NaCO,+

3. Onpenennre, KAKOMY ONHCAHHWIO COOTBETCTBYET KaKaad CJIEAVIO-
mias peaxnus:

a) CH,+20,=CO,+2H,0 1) cepebpucras CTpy>XKa NpU MHOA-
6) S+ 0,=S0, KUTAaHUM CrOpaeT OCJIeNuTeIbHO
B) 2Mg + 0O, =2MgO SIPKUM OeJIbIM IIJTaMeHEM
2) OecBETHBIN ras, BBIXOAAIIUN K3
TPYOKH, IIPUA IOJKUTMaHUU TOPHUT
CUHUM ILJIaMeHeM
3) KeJTHIMA ITOPOIIOK IIPH Harpesa-
HUH B JKeJIE3HOM JIOJKKe IIJIaBUTCH

U cropaet roJy0osIM IJIaMeHeM
OtTser gaiiTe mo Tumny a—1, ...

4. Hanumurte ypaBHEeHUA pPeaKIUii, B KOTOPHIX IOJy4YaeTca yrJeKuc-
JIBI ras, ¥ YKayKUTe UX THIIBI: a) BBAUMOJAEHCTBUE yrapHoOro rasa
CO c okcumom meau CuO; 6) npoxanusanue usBecTHAKa CaCO,;
B) C)KMraHHe yIJIfg; I') TOpeHue yrapHoro rasa.




5. Hanmumure ypaBHEeHUA peaKIIUil COEAUHEHUS II0 CJAeAYIOIUM CcXe-
MaM:
MeTaJLI + HeMeTaJllI —>
HeMeTaJsI + Apyroi HeMeTaJI —>
IIPOCTOE BEIeCTBO + CJOMHOE BeleCTBO —
OCHOBHBIM OKCHJI + KHCJIOTHBIA OKCHJ —

6. OpuHAKOBBEIE UM Pa3HBIE MacChl CyJb(ara aJlOMHUHUSA OJYYaATCA
IIpY IIOJIHOM IIpEeBpPAallleHuM OAMHAKOBOM Macchl anioMuHHUA (54 r)
cBOOOZHOTO MJIM CBA3aHHOTO B BUIE COeJUHEHMH B CJIeYIOIUX IIpe-
BPAIIIEHUAX:

a) Al +H,S04 (p-p) - Al(SO,), + H,T

6) Al,O, +H,SO, - Al(SO,), + H,O

B) Al(OH), + H,SO, —» Al (SO,), + H,0

Jlna npeyIosKeHHBIX CXeM COCTaBbTe YPaBHEHUA PeaKIuii, YKarKu-
Te UX THUIIBI

7. CKOJIBKO rpaMMOB CcyJIb(aTa aJTloMUHASA 00pasyeTcsa IpU pacTBoOpe-
Huu 8,1 r anoMUHUSA B pasbaBIeHHON cepHO# Kucyore?




8. Ilo 3aJaHHOMY TeKCTYy HallUIIHTe YpaBHEHHA peaicum‘»‘l a—e 1 yEa-

JKUTEe UX THIEL. a) MeramiuyecKuit HATPUi B pEaKIUU C BOJOH BbI-
TeCHAEeT OAUH aTOM BOAOPOJA M3 MOJIEKYJIBI BOALI ¢ 00pasoBaHUEM
coennnenusi NaOH u Bogopona H,. 6) Oxcun marpusa Na,O rurpo-
CKOIIMYHOE BelecTBO, IIOIJIOIIAEeT BJIary U3 Bo3Jyxa ¢ o0pa3oBaHu-
em NaOH. B) Ilepoxcup narpusa Na,O, Heycroiiunsoe coeiuHeHue,
IIPY XPAaHEHUH C OTLIeIIeHneM Kuciaopoaa O, npespaimaercs B OK-
cuz Na,O. r) B peaknuu menoun NaOH ¢ kucaoroit HCI o6pasyerca
coaws NaCl u Boza.

9. OHPQHBJIEHHHfI 3JIEMEHT B BHJl€ IIPOCTOT0 MJIK B COCTaBe CJIOMKHO-

I'o BellleCcTBa YYacTBYeT B peaKIMAX PasHbIX THUIIOB. B Kakux ciry-
YaagX MOXHO TOYHO CKa3aTh, YTO Macca IIPOAYKTA PeaKIuH C 3TUM
aJIeMeHTOM OOJIBIIEe MM MEeHbIIIe MacCchl ero UCXOJAHOT0 BelnecTBa?
B peaknusax KaKkuxX THIIOB OTBET HEOAHO3HAYHBIN?

10. ITosacauTe, mouemy peaknuio: 2NaOH + CO, = Na,CO, + H,O crexy-

€T OTHEeCTH K peaKIIUAM 3aMeEIllleHHnsd, a He obMeHa.




TEMA 2. Kucnopogp. lNnopeHue

2.1. Kucnopog, ero o6uas xapakTepucT1ka,
HaxoXXAeHHe B NPUPOJeE U NoJy4yeHHe

1. ITouemy B aTmMocdepe cogepKaHie KUCJI0POAa — OYeHb PeaKIUOH-
HO cocOOHOT0 BeIlecTBa — IIPAKTUYECKH He U3MeHsAeTcs (B BO3Ay-
xe 21% O, no o6bemy)?

2. B ueM coCcTOMT IPOTHBOIOKAPHOE AEUCTBUE IPH TYIIEHUH IIoXKapa
caeAyOIUMHA criocobaMu: a) Bo#oi; 6) NeHOH ¢ YyIIeKHUCIBIM I'a30M
W3 OTHEeTYIIUTEeJIs; B) IecKoM; ) acbecToBoii TkaHbio? Mcnonbayii-
Te cJeAyIONIUe NPeACTaBIeHus: 1) BBITECHSIEeT KUCJIOPOJ U3 chepsl
ropesns; 2) coOuBaer miaamM#A; 3) nNepeKphiBaeT JOCTYHI KHUCIOpoZa K
miamMeHu; 4) cOMBaeT M OXJIaXKJaeT IiaM4.

3. Kax mosyuaroT Kucaopoz B npoMbinieHHoctTu? Kakoii aTo crmocob —
XUMUYeCKU# niu pusudeckuit? Ha yuem oH ocHOBaH?




4. HasoBuTe nBa criocoba codbupaHus Kucaopozaa. Ha uem oHu ocHO-
BaHBI?

5. Hanumure ypaBHeHHA peaknuil mojydeHus Kuciopoza O, pas-
JIOXKE€HHUEeM IIpM HarpeBaHUHM (B CKOOKaX yKasaH BTOPOM IPOAYKT
peaknuun): a) okcuzaa prytu HgO (Hg); 6) rpuokcuzna xpoma CrO,
(Cr,0,); B) 6eproserosoii conu KCIO, (KCl); r) unnuiickoit cenuTpsl
NaNO, (NaNOB). CKOJIBKO rpaMMOB OZTHOT'O U3 3THUX BEIECTB HY K-
HO B3ATb, YTOOBI mosryuuTs 16 r Kucmopozpa?

6. Ilpu pa3noxeHuU BOJBI JIEKTPUYECKHM TOKOM II0 CXeMe:
H,0->H,T+0,T

MOJIy4YaloT KHUCJIOpoa u Bogopoa. Onpenenure o6beM 06pas3yromniero-
csl KMCJIOPOAa, ecsiv Bojopoaa Beiaenusock 200 J.

7. CoenvHEHUA JErKUX HEMETAJJIOB C KHCJIOPOJOM YacTo — TIassbl.
W3BecTHHI KUAKHUE KUCJIOTH — a30THAadA, cepHasd, yKcycHas. Ha-
JMYHe B COCTaBe COeNHEHUA aToMa MeTaJlyla — BePHBIH IIPU3HAK
ero TBepAoro cocroaHusa npu 25°. Crpynnupyire cienyiomue Be-
1ecTBa Ha radbl, JKUAKOCTH U TBepAsle coeaunenus: CO,, H,0, NO,
FeO, HNO,, K,SO,, H,SO,, SO,, NaOH.



2.2. CeBowcTBa KMChopopaa

1. Hanumure ypaBHeHUA peaKIUil KMUCJIOPOJa II0 cXxeMaM:
a) P+ 03 PO
6) Al+_O,—»__ AlLO,
B) NO+ O,-»_ NO,
r) _C8,+_0;,—»_ €O+ _ 80,

2. Tlo TpafgWIMOHHBIM HasBaHUAM OKcuzoB: a) meau(l) (xympur);
6) nuaka (muakut); B) Turaa(IlV) (pyrun); r) maprasna(IV) (mm-
POJIIO3UT) — COCTaBbTe MX XMMHUUecKue Gopmyssl. Onpexnenure
MaccoByIo noio Kucsopoaa w(O) B O4HOM U3 HUX.

3. HasoBuTe TPH IPOCTHIX BEIeCTBa, KOTOpbIe pearupyior ¢ O, npu
Harpesanuu. Hanummure ypaBHeHUA COOTBETCTBYIOIINX PeaKI Ui,

4. Haszosute 2—3 rasa, o6pasyiomux B3pbIBOONACHEIE CMECH C KHCJIO-
pozom u Bo3ayxoM. PaccraBbTe KOA(PPUIIMEHTHI B IPEAJIOMKEHHBIX
cxemMax peaxkiun:

_H,+_0,»_HO0,_ CH+_0,-»_CO,+_H0,
_PH,+ 0,» P,0.+ HO

5. Jlns peakuuy CrOpaHUs TBEPABIX BelecTB (00BIYHO 3TO CyIb(UALI,
KapOUABbl AN HUTPHUAbI, COJUHEHUs METAJJIOB C CEPOM, yriaepo-
IOM MJIMA 30TOM) YKAa)<HTe COOTHOIIEeHHEe 06beMOB PacxojyemMoro
KHCJIOPOJAa U 00pasyiomerocs rasa. ¥y 4Ture, 4To KoapOunueHTs! B
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YPaBHEHUAX PEaKI Uil rasoB IIPONOPIUOHAJBHEI UX 00bEMHBIM CO-
orHomenuam. Hanpumep, npu cropanuu P,S,:

2P.S + 100 =2P,0 + 580

275 (18.) 2 (ras) 275 (r8.) 2 (raa)
Oﬁ'beM Oﬁpaaylomer'oca rasa BaBO€e MEHBbIIIe Oﬁ'laeMa pacxoagyeMoro
KHCJI0opoga:

V(0,): V(SO,)=2: 1.

6. Kaxoii 06'beM raza noayuurca B peakuax a, 6 us 5 1 kucjaopoaa 0,?
a) NO +0, - NO,
6) HgS + 0, —> Hg + SO,

7. TIpu cropasuu 6,0 T pasHBEIX MeTaJJIOB 00Pa3yIOTCA CJeVIOIIue
maccol okeuon: a) 10,0 r; 6) 11,3 r. YeranoBuTe GoOpMyJIbI OKCH-
0B, €CJIM BaJIEHTHOCTH MeTaJuia B okcuze pasHa: a) I1; 6) I11.

8. IIpu coxuranuu OMHAPHOTO rasa MOJIYYUJIM HOBBIH ras u Boay. Ilpemto-
JKHTE JIBa BO3MOKHEBIX BADHUAHTA YPaBHEHUH peaKInuil, Y KaxKuTe 00s-
eM 00pas3ymIlerocs rasa, ecjam 00’beM UCXOHOT0 I'OPIoYero rasa 5 Ji.
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2.3. Annotponus Kucnopopaa.
O30H. Bo3ayx

1. Jlaiire onpezenenue ajioTponuu. B ueM cXoACTBO U OTJIMYHUE ABYX
JIJIOTPONHEBIX MOAUGDUKAIMHA Kucaopoaa?

2. B cocraBe KaKuX ra3o00pasHbIX, dKUAKUX U TBEPJALIX COeIMHEeHNH,
BCTPEYAIOIIUXCA B IPUPO/IE, COAEPIKUTCS JJIEMEHT KUCIOPOL?

3. PaccrasbTe K03(hdUIHEHTH B CXeMaX PeaKIuii ¢ y4acTHeM O30Ha:

a) _O,+_ KI+_ HO-_0,+ I,+ KOH

6) NH,+ 0, N,+_ HO+_ 0,

B) CHCL+ 0,»_CO,+ H0+_ CLO+ 0,
r) 0,+ PbS—__ PbSO,

4. HazoBuTe alJOTPONHBIe MOAMMPUKALMKA KUCIOPOAA, UX XHMHYE-
ckue dopmyasl. [IpuBeauTe cxeMy B3aMMOIIPEeBpPAlleHHN OJHOTO
BelllecTBa B ipyroe.

»



5. CocraBbTe YpaBHEHHUSA PEaKIIMil OKUCIEHHS, B KOTOPBIX MOJYYAOT-
cda caenyiomue okcuasl: MgO, A1208, MoO,, SnO,. Hazosure st
OKCHABI.

6. Kax obpasyercss 030H B BEPXHHMX CJI0AX armocdeps! (Ha BbICOTE
20—25 kM) ¥ 0TYEro OH pas3pyuaercs?

7. CocraBbTe YPABHEHUA PeaKI[Uili TOPEeHUA B KUCJIOPO/e: a) KAJIbIIUS;
6) kpemuus; B) anerunesa C,H,; r) cnupra C,H.O.




9. HanummuTre ypaBHEHUS PeakIyil 030HA 03 c N 02, Ag, SO,, BogHBIM
pactBopom KI. B pesysnbraTe mosy4aioTcs BbICIIHE OKCHBI a30Ta,
cepebpa 1 cepbl, HOJ U KHUCJIOPOL.

10. CoorrHecure raszoo6pasHoe IPOCTOE BEI[ECTBO BO3JyXa: a) a3oT;
0) KMCJIOPO/; B) aproH; I') HEOH; ) KPHUIITOH C €ro IIepeBOAHBIM Ha-
3paHueM: 1) 00pasyomuit KHCIOTHI; 2) CKPBITHIN; 3) uykoii; 4) 6e3-
KUBHEHHBIN; D) HeeATeIbHBIN; 6) HOBBIA.

Orser gaiite mo Tuny a—1, ...

11. ITouemy 61aropoAHbIii ra3 reJuii He Ha3BaH B YUCJIe KOMIIOHEHTOB
Bo3yxa? VI3BeCTHBI JIX COeIUHEHUS IreJiusd, HeoHa U aprosa’?




TEMA 3. Bopopon

3.1. Bopopoga, ero o6wan xapakTepucT1ka,
HaxoXXAeHWe B NPUPOAE U NONyYeHHe

1. IIpuBeauTe XUMHYECKHUN CUMBOJ BOAOPOAA ¢ 0003HAUEHUAMH IIPHU
HEM: CJieBa BHU3Y — aTOMHBII HOMeED, CJIeBa BBepXYy — aTOMHAas
macca. Hanumure 5 hopmMyJ1 BelecTB pasHbIX KJIACCOB, COAEPIMKA-
mux Bogopo. Onpenenure MaccoByio 100 Bogopoxa w(H) B oxHOM
U3 HUX.

2. Kaxoil Tun peaknuu moaydeHusa Bogopoxa? Ilpusenure oxHO-ABa
TaKUX ypaBHeHus peakuuii. Kak yerpoen annapar Kunna?

3. ITouemy BomOpoOa, BeCbMa pacCIpPOCTPAHEHHOE BEIeCTBO (KaXKIbId
10-i1 aTrom Ha 3emiyie — aToM BOZOPOJA), MPAKTHUYECKHU HE COMEp-
skuTcs B armochepe? Yro takoe rpemyunii raz?

4. Cronbko rpamMmoB okcuja osoBa(IV) u oxcuma csunna(ll) mano
BOBJIEYb B PEaKIIUIO C BOZOPOAOM, YTOOHB! moaydyuTs 10 r xammoro
mertasna? (B ypaBHeHUH peaKIUy MacChl METAJJIOB U UX OKCHJOB
KPAaTHBI COOTBETCTBYIOIIIUM aTOMHBIM U MOJIEKYJIAPHBIM MaccaM. )



5. ITo TpaAMIMOHHBIM HA3BAHUSAM JIETYYUX BOJOPOSHBIX COeUHEHUMN
HeMeTaJLIOB: yriepoaa (MeraH), asora (amMMuak), KpeMHus (cu-
naH), pochopa (hochun) — cocTaBbTe UX XUMHUUECKHUEe GOPMYJIHI.
OmnpenenuTe MaccoByio goui0 Bogopozaa w(H) B ogHOM 13 HUX.

6. Kax mosyuaroT BOAOPOJ B 1abopaTOpuy U B npoMeiniieHHocT? Ka-
KHe BTO CIIoco0Bl XuMuYeckue uiau pusnyeckue? Ha yem oHM OCHO-
BaHBI?

7. Hanumure ypaBHEeHUA peaKIuil IOJYyUYeHUA BOJOPOJA, IPOTEKAI0-
mux npu 400-700 °C: a) pacmenyienns nearasa C.H , Ha nenren
C.H,, u Bogopoa; 6) rasupuranuu TBEpAOro TOMJINBA IPH IPOMY-
CKaHMU IApOB BOALI HAJ pacKajJeHHBIM yriem C, B pesyabrare o0~
JydaeTrcd Bogopox u yrapasli ras CO.




9. CkOJBKO rpaMMOB BOAOPOZA BCTYIHUT B peaknuio ¢ 16 r cepui? (YVu-
THTE, YTO MACChl MCXOJHBIX BENIECTB U NPOAYKTOB pPeaKIUH IIpO-
HOPIHMOHAJBHBI UX OTHOCUTEIBHBIM MOJIEKYJISAPHBEIM Maccam M .)

10. KaxoBo nmpoucxosxieHue cioBa «Bozopoa»? Kakoe riiaBHoe Beme-
c¢TBO OH 06pasyer? Ilouemy — «riaBHOE»?

11. CKos1bKO IUTPOB BOJOPOAHBIX COEJMHEHHHA — CepOBOAOPOA H,S,
xnoposogoposa HCl u ammuaxka NH, — mosyuurcs B Kaxa0M Ciy-
yae u3 o J Bogopoaa? (KoabhdunmueHTs! B ypaBHEHUAX PeaKIUi ra-
30B IPONIOPIIMOHANBHBI UX 00 EMHBIM COOTHOIIIEHUSIM. )

3.2. CBoWCTBa M NPpUMEHEHHe BOogOopoaa

1. HanumuTe ypaBHEHHUs peaKIIMii BOJOPOJA C IPOCTHIMH BelllecTBa-
MU — cepoil, KanbluueM, 6pOMOM, B KOTOPEIX 00pas3yloTcsa CEPOBO-
nopon st, ruapuj kansnus CaH, u 6pomosozopox HBr. Ilpu ka-
KHUX YCIOBHUSAX 3TU PEAKIUU IIPOTEKAIOT?




2.

CocrasbTe ypaBHeHU:A peaknuii Bogopozaa H, c: a) okcuzomM xesesa
Fe,O,; 6) auoxcuzom agora NO,. (B HuX moJsIy4aloTces IPOCThIe Be-
mectBa — kese30 Fe u asor N,, a raksxe Boga H,0.)

HagoBuTe TpH NMPOCTHIX BeIeCTBa, KOTOpble pearupyior ¢ H, npu
HarpeBaHuu. Hanumure ypaBHEeHUSA COOTBETCTBYIOIIUX PEAKIIUAM.

Ilpu HarpeBaHWM BOZOPOZAA C OKCHAAMM HEAKTHUBHHIX METAaJJIOB
[IPOMCXOAUT DeaKIus, B KOTOPOil 00pasyioTcsa MeTajsl M BOJAA.
Hanmumure ypaBHEHUS BOCCTAHOBJIEHHSA BOJZOPOAOM: METAJJIOB
u3 ux oxcumos: a) okcun mexu(Il); 6) oxcux onosa (IV); B) oxcup
sxkesesa(1II).

HanumuTe TpU yPaBHEHUs PeaKIUH JeTy4YuX BOJAOPOAHBIX COENH~
Henui#t — ammuaxa NH,, xsoposozopoza HCI u cepoBoznopoza H,S:
a) pasjio)KeHuWe IpU HarpeBaHuu; 0) HeHTpaJu3aUus PacTBOPOM
mes1049u; B) roperue. JIJs 0MHOro U3 9TUX COeJUHEHUM pacCUnTaM-
Te MacCoBYIO 7010 Bogopoaa w(H).





























































































































































