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Joporue ceMMKnaccHuKu!

B arom yueGHOM roay Bbl HaUMHAeTe M3y4aTh OUYEHb
HHTEPeCHYIO HAayKy XUMUI0. XMMHUKH CO3/1al0T HOBBIE MATePUAJIb pas-
JIMYHOIO Ha3HAYeHHsd, JeKapcTBa, KOCMeTHYeCKHe CPeACTBa, CoBep-
HI€HCTBYIOT NPOHU3BOJACTBO MeTAJJIOB U yAOOpPeHHii, nepepaboTKy
MeTaJlJINYeCKUX py/l, He(hTH, ra3a, IPOMBLIIIJICHHBIX U OBITOBBIX OTXO0-
J0B. Yes0BeUeCTBO HCHOMB3YeT AOCTHIKCHUSA XUMHUH IS YIVYIIeHUs
VCJIOBUM XU3HU, COXPAHEHUA HPHUPOJbI AJA OYAVIIUX MOKOJEHUI.
B namme BpeMs HU OAUH YeJI0BeK He MOoxKeT o6oiiTuck 6e3 3HaHMI, KOTO-
pble JlaeT 3Ta HayKa.

XuMHUA OXOTHO PACKPBIBAET CBOM TAi{HBI BCEM, KTO HHTEPECYETCSH €10
U CTPEMHUTCH [IOHATH, YTO TAKOE BEIleCTBO, KAK M ITOYeMy OJIHM Bellje-
CTBa IIpeBpamaloTcs B Apyrue. JTa HayKa UMeeT CBOM 3aKOHbI, JIOI'H-
KY, SIBBLIK.

Kaxapiit u3 Bac BayunTca HabI0aTh 3a BEIECTBAMU BO BpeMs
XHMHWYECKUX ONBITOB, COIIOCTABAATH YBUCHHOE U YCJIBIILIAHHOE C PO~
YUTAHHBIM B y4eOHHUKe, aHAJHU3UPOBATHL U JI€JIATHh BBIBOABI. XUMUSI
IIOMOXKEeT BaM pPaCIIUPUTH KPYro3op, PA3BUTh HABBIKM IPOBEJeHUS
ONBITOB. 3HAHUA, ITOJYYEHHbIE HA YPOKAX XUMHUM, IPUTOAATCH BAM B
JKUBHHU.

Kax uzyvwams xumuro

ITepeabiiit cosem. dpdhexkTuBHO paboraiiTe Ha ypoke,
BHHMATEJIBHO CJyIIaiiTe pacckas yuuresis, HabaogaiTe 3a onbiTaMu,
KOTOpBIEe OH JEMOHCTPHPYET BAM M KOTOPbIE€ Bbl CAMM BBINOJHSIETE B
XMMHYECKOM KaOHHeTe; cTapaiiTech BCe NIOHATH.

Bmopoi cosem. Beinonaaa foMalHee 3aJaiue, CHAYaIa TPOYHTa-
T€ COOTBETCTBYWIUI MaTepual B nmaparpade, BHUMATEJbHO PACCMO-
TPUTE PUCYHKH, CXeMbl, (POpMyJbl. 3aTeM NPHUCTYNaiTe K pelIeHHIo
3azau u ynpaxkxaeHui. IIpun HeobxonumocT obpaTuTech K 3alMCAM,
c/leJIaHHBIM BaMH Ha IPEALIAYIIEM YPOKEe XMMUH.

Tpemui cosem. Yuurech CaMOCTOSITENLHO HCCIEJOBAThH BEIIleCTBA.
B aTom BamM nmoMoryT goManrsue sKcrnepuMeHnTsl, laK UX BBIIOJIHNTH —
onucaHo B yuebHuKe. [IpoBojuTe 5T XMMHMYECKHUe OINBITHI TOJABKO
IocJie pa3peneHusi pogUTe e,




Byasre Bcerga ocropo:kael. Heymesoe obpaliienue ¢ HEKOTOPHIMH
BelIeCTBAMHM MOJKeT HAHECTH BpeJl BalleMy 3710POBBIO.

Kax nonvzoeamsca ywebnuxom

B Hauaze kaxaoro naparpada ykasaHo, Kakoe 3Hade-
HUe UMeeT AJd BAC M3JOKeHHBIH MaTepuall, a B KOHIe naparpada
chopmMyaupoBaHsl BeIBOABLI. TekcT, HamedaTaHHbIH HAKJIOHHBIM
mpudTOM M OTMEUYEHHbIH BEPTHKAJILHON JUHHMEH, aJpecoBaH y4eHH-
KaM, JKeJAIOIUM PacIIUPHTh 1 yriyouTh cBoH 3HaHud. JlomoaauTrens-
Has HHPOPMAIINA ¥ HHTepecHbIe (DAKTHI pasMelleHb! Ha moax. OCHOB-
Hble ONpejie/leHus BhIZJeHEl [IBETOM, a HOBble TePMHHBI, BajKHbIE
MOJIOKEHUA U CJIOBA C JIOIMYeCKUM yjapeHneM — KypcusBom. Onuca-
HHe JabopaTOPHBIX ONBITOB M MPAKTHYECKHX paboT MoJAaHO Ha nBeT-
HOM (hOHeE.

ITocne xamaoro naparpada npuBeeHbl 3aJaHusd, YIPAKHEHUA U
3aziaum, KOTOpPbIE PACIIOJOKEHEl, B OCHOBHOM, 110 BO3PACTAHMIO CJIOM-
HOCTH. B KOHIIEe yuUeOHHKA COePaTCA OTBEThl K HEKOTOPBIM 3ajadam
M yIpa’kHEHHUSM, CJIOBAPUK TEPMHMHOB, a TaKs e IMPeJAMEeTHBIH yKasa-
reb. OH TOMOXKeT OBICTPO HATH CTPAHUILY yueOHMKA, HA KOTOPOii
nuger peub o6 OIpeeIeHHOM TepMIHe, BellleCTBe, ABJIeHNH U T. II.

MBI CTPEMUINCEH CO3JaTh TAKOH y4eOHHUK, 110 KOTOpOoMYy Bam Oyzaer
JIETKO M MHTepecHO yuuThes. Hajeemcs, Bbl 1oJo00UTe XHMUIO.
HckpeHHe KejaeM BaM yCIIeXO0B.

Asmopubl




BBenenue

Y10 TaKoe xumusa

Marepuan naparpada noMoxeTt Bam:

BbIACHWUTbL, 4YTO O3HAY4YaeT CNoBO «XUMURA»;

0CO3HaTb CBA3b HAYKU XMMWUU C APYTUMHK HayKaMu,
y3HaTb 06 UCNONb30BAHUN YENOBEKOM AOCTUKEHMH
XUMUU;

MOHATb, NOYEeMYy U3y4HatoT XMMUIO.

VVV

Y

C10BO «XMMUA» HMEET HeCKOJbKO 3HaueHuil. Tak
Ha3bIBAKOT HAYKY U yueOHLIN npeagver. MHOrAa ci1oBo
«XUMUA» yrnoTpebiAg0T KaK COKpallleHHOe Ha3BaHue
OJIHO¥ U3 OTpacJeil MPOMBIIILIEHHOCTH.

Xumus — ecrecTBeHHasn Hayka. Ha ypokax npupo-
JIOBEICHUSA BbI Y3HAJM O CYLIECTBOBAHNH HECKOJbKUX
HayK o npupoge. K rakum Haykam oTHO-
CAT ¥ XUMUIO.

XHMHA — HAYKAa 0 BelecTBax H MX
npespaiieHuax.

BemecrBa ecTs Besge — B BO3AyXe,
MIPUPOAHOI BOJe, TOUBE, B 3)KUBBIX Opra-
Huamax (puc. 1). OHE cyuiecTByIOT He
TOJBKO HA 3eMJle, HO M HA JPYI'uX Ijia-
HeTax.

B npupose npoucxogsaT npespaiesns
OIHUX BelecTB B ipyrue. JKusepie cyie-
CTBA NPU ALIXAaHUW HOTPeOIISIOT YacTh

BO3AYX
(asor, kucnhopon,
yrneKkucnbin ras)

fegib(eachk soligde) KHCJI0PO/1a, KOTOPBIH COAEPIKNUTCS B BO3-

JlyXe, a BBIABIXAIOT BO3AYX C IOBBIIICH-

Puc. 1. HBIM COZIepXKaHHeM YIVIEKHCJIOrO rasa.
Bewectsa B npupoae ITOT ra3 BBIAEJNAETCA BO Bpemsi HOKa-
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pOB, IIpY THUEHHUH U PA3JIOKEHUH OCTAHKOB PACTEeHMIA
U JKMBOTHBIX. 3eJIeHble JIUCThA MOIVIOIIAIOT YIJIEKH-
CJIBII Ta3 ¥ BOAY, KOTOpBIe BeaeacTBUE (oTOCUHTE3a'
[IpeBpanialTca B KHCJIOPOJ M JApyrue BellecTBa.
B Heapax miaHeTsbl HA IMPOTSXKEHUH MUJIIMOHOB JieT
NIPOMCXOAUI0 00pa3oBaHUe MUHEPaJoB, He(TH, IIPH-
POAHOro rasa, yrisa. MHOKeCTBO XHMHUYECKUX IIPOILec-
COB ITPOMCXOIUT B PEKAaX, MOPAX U OKeaHaX.

BemecrBa ¥ UX IpeBpaileHus BCerjga MHTepecoBa-
JIA 4YeJIOBeKa. Y4YeHble B pasdHbie BpeMeHa OCYIIecT-
BJISLIM MHOTOUMCIEHHbIE XUMHUYECKUE 3KCIIEPHMEHThI
U CTPEMHUJINUCH OO'BACHUTH ABJICHUA, KOTOPBIE HAOIIO-
ganu. AHAJIUBUPYS PE3yJAbTAThI CBOUX OIBITOB, OHU
BBIZIBUTQJIM THIOTe3bl, CO3/[aBaJld TEOPHUH, & 3aTeM
[IPOBEPAJIM MX HOBBIMH 3KcnepumeHTaMu. Iloatomy
XUMHIO HA3BIBAIOT 9KCNEPUMEHMALbHOU HAYKOU.

XuMusa u apyrue Hayku. Bce ecTecTBeHHbIE HAYKU
TeCHO CBA3aHBI Mexay coboii (cxema 1), BAUSAIOT APYT
Ha JApyra M B3auMHO oboramaiorcsa. Ob6ocobieHHOE
PasBUTHE KaXKA0M M3 HUX HEBO3MOXKHO.

3Kkonorus
A

Y
CBMOIIOI‘Mﬂ)« <5uoxu~m;|> >l XUMUA I< <I'eoxuwm> > reonorma)
v w

<<Du3u~|ecxas| xumnn> KocMoxumus
&

Cxema 1.
CBA3b XUMUKU

C APYrumMu
€CTEeCTBEHHbIMH
HayKamu

IIpeBpalieHus OAHUX BEILIECTB B JPYTHe CONPOBOXK-
JATCA PA3NHUYHBIMH (PU3HUYECKHMHU SABJIEHHUSIMH,
HAIIpUMep BBIJEJ€HHMEM MM HOIJIOIIEeHHUEeM TeIJIOThI.
IloaTOMY XMMHKaM He0OX0AMMO 3HaTh (u3uky. OcHo-
BOM CYIIIECTBOBAHMSA KUBOM IPHPOALI ABJIAETCA OOMEeH
BEIleCTB. YUeHBIH-6M0JIOr, He CBEAYIIUH B 3aKOHAX
XAMUHU, HE CMOKEeT MOHATH ¥ OOBACHUTH 3TOT IIPOILIECC.

! Tepmun nmpoucxoauT or rpeveckux cios phos, photos — cser, synthesis —

COeIHHeHHne.
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Puc. 2.
CoxpaHum okpyxaiowyio cpey  XUMHYECKUX 3HaHuU (puc. 2).

XuMudecKHe 3HAaHUA HeOOXOAMMEI U reosory. Mcmours-
3y UX, OH YCHEIIHO OyIeT IPOBOAUTh MOMCK TTOJe3HBIX
uckonaemerx. Bpau, (papmanesr, KocmeTrosor, metai-
JYypr, KyJauHap, He MMes COOTBETCTBYIOIEH XUMUYe-
CKOM IMOArOTOBKY, He JOCTUTHYT BEPLIMH MaCTepCTBA.
XumMus sABjIAeTcHA TOUHOH Haykoit. Ilepex Tem kKak
OCYNIECTBUTb XUMHYECKUIT 9KCIIEPUMEHT M IOCJIe ero
3aBeplleHHd, YUeHbIH-XUMHK IIPOBOAUT HEOOXOAUMEIE
pacueTsl. X pe3yibTaThl JaI0T BO3MOMKHOCTD CIeJaTh
IpaBujibHble BEIBOALL. IloaTOMY AesiTeIbHOCTE XUMUKA
HEBO3MOJKHAa 6e3 3HAHUA MaTeMaTUuKH,
3a mocyegHME IIOJITOPa CTOJETHA MOABHINCH HO-
Bble HAYKH, KOTOPHIE CTPEMHUTEJIHLHO PAa3BUBAIOTCH.
Cpeau HUX — POJICTBEHHbBIE XMMHY OLOXUMUS, AZPOXU-
MUSL, 260XUMUSA, KOCMOXUMUA, PUIUYECKAA XUMUSL.
HspaBHa JI0M *KUJIM B TaApMOHMHE ¢ ipupoaoit. Ho B
rocJielHee BpeMA CUTyalus yxyamumiack. OKpyskao-
1mas cpeja Bce OoJIbIIE 3arpsA3HAETCS U3-3a BHECEHHUS
4PEe3MEpPHOro KOJIMYecTBa yAOOPEeHU B IOUBY, BLIAEIe-
HHS BBIXJIONHBIX I'a30B aBTOMOOMIIE B BO3ZYX, Bpea-
HBIX BeIleCTB PA3JIUYHBIX IIPOU3BOACTB B BOAOEMEI, a
TakyKe OBITOBBIMHM OTXOJaMu. Bce 3TO NPUBOAMT K
VHUYTOKEHHUIO DACTeHMU, rubesn >XKUBOTHBIX, YXYA-
IIeHUI0 3A40poBbA Jaiofeii. CepbesHyio
yrposy JJIf BCEro »XMBOTO IPEeACTABJISET
XMMHYECKOe Opy»Kue — ocobble, Upe3Bhl-
yailHO AMOBHUTLIC BEIIECTBA. Y HUUTOMKe-
HHUe 3amacoB TAKOr0 OPYKUsA Tpebyer
HeMaJbIX YCHUJINH, CPEJICTB U BDEMEHH.
B3auMOCBA3L YeoBeKa U IIPHUPOABI
H3ydaeT MOJIOJIad eCTeCTBEeHHas HayKa
aronozus'. B mose apeHNs YYEHBIX-KO-
JIOTOB TIOCTOAHHO HAXOASATCA NPO6JIeMEbI
3alUThl OKPYJKawIeil cpejabl OT 3a-
rpsasHeHuii. CoxpaHeHHe MPUPOJLI AJs
OyAylmiux TMOKOJEeHHH 3aBUCHT OT
0epe’KHOTr0 OTHOIIEHUsS K HEH KaJoro
U3 HAC, OT YPOBHS HaIleid KYJIbTYpHI,

! HasBanue IPOMCXOAMT OT IDEYECKHX CJOB 0iKOS — JIOM, MOMeIeHue i
logos — cnoso, yuenue.




Cxema 2.
Xumua —
YenoBeKy

XumMHua — COKpallleHHOe HA3BAHHE XHMHYeCKOH
npoMsiiLIieHHOCTH. Ha XuMHYecKkux 3aBo/laX NpPOU3-
BOJIAT BeIllecTBa, He CYLIeCTBYWIHe B IIPpHUpPOJe, HO
HeoOXOoAMMBIe JIIOJIAM JIJisA obecriedyeHUA HajJexale-
o YPOBHHA >KU3HH, YJAOBJIETBOPEHHA PasHOOOpasHBIX
norpebHoCTeil, COXpaHeHus 30poBbA (cxema 2).

Emie B cepeaune XVIII B., B nepuos CTAaHOBJIEHHUSA
HAVKW XWUMWHU, BBIJAKOIUNACH PYCCKHH yUYeHBIH
Muxana Bacuasesuu JlomonocoB mucan: «Illmpoko
pacnpocTUpaeT XUMHs PYKH CBOH B JeJla YeJoBede-
cxue... Kyaa HM mocMoTpuM, Kyja HH OTNJIAHEMCH,
Beszie obpamalmoTes mepes odaMy HalTUMU yCIexXu ee
NpuJiIexxKaHHuA» . B Hale BpeMsi cJoBa YVYeHOro npm-
()6})(‘.’“[ ()(‘()()}’I() AKTYyaJIbHOCTD.

Xumus B nospceanesnoi xu3an. Karkabrit ma zHac
eyxXeJHeBHO ocyullecrBJaseT IIpespaljeHusl BellgecTs,
AaJKe He fgorajanisasich 00 aTOM. y’l‘p()M MBI MOeM DVKH
n yacTuM 3yOel. [Ipu pacrBopeHHUH MblJIa B BoJe oOpa-
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3yIOTCH BellecTBA C MOIOUIUM jelicTBueM. 3yOHasA
rmacTa HeMTPaJIHU3yeT OCTATKH KHUCJIOT BO pTy. Bo Bpems
IIPUTOTOBJIEHUA TIMIIA OJ(HU BellecTBa MpeBpamanTes
B JApYyrue, MMelIHe HOBEHIM BKyc, nBer, 3amax. Us
MATHEBOH COJIbI, KOTOPYIO J00aBIAKT B MYKY, IpHU
HarpeBaHUM BBIZENSETCA YIVIEKMCJBLII ras, paspbIX-
JAOIMHANR TeCTo. YKCYCOM MOXKHO VJAJIUTh HAKUIL B
YallHUKe, 8 COKOM JIMMOHA — HEKOTOpbie IISATHA Ha
onexne. Bece aTn siBNeHUsT O0bACHAET HAYKA XUMUSA.
XumMusa — ydeOHBIH HpeaMer. XHUMHK, KaK Hu
GHUINKY, 1 MaTeMaTHKY, Ha3bIBAOT (QyHIaMeHTAlb-
HOI Hayko#. IToaToMy mpeamer ¢«XUMHS» SABJISETCH
00si3aTeNIbHBIM JIJIA M3YYEHUA B LIKOJE.
XuUMHUYeCKHe 3HAHUSA IOMOraioT BBICHHUTDH, UTO
NPOUCXOJHUT C BellleCTBAMHU B IIPUPOJE, XKUBBIX Opra-
HU3Max, yem Oorara Hallla IJaHeTa, Kak U3MeHseTCH
BCe, UTO Ha He#l cymecTByeT. bes 9TUX 3HAHUH MEI He
CMOJKeM IpaBUJbHO o0pamaThca ¢ BelecTBaMH,
a(dexTUBHO 1 HE30IIACHO UX MCIIOJIL30BATD.

BbIBOAbI

XuMHA — HAyKa O BeLleCTBAaX M HX NpeBpalleHHAX.
Ona sABAAETCA OTHOW M3 €CTECTBEHHBIX HAYK H TECHO
cBsi3aHa ¢ (pU3MKOI, OMOJIOrHel, MATeMAaTHKOM, IPYyTH-
MH HayKaMM.

XuMHel HA3BIBAIOT TAKKe y4eOHBIH NpeMeT U OJ{HY
H3 0TpacJei MPOMBINIJIeHHOCTH.

Birarogapsa IOCTH/KeHMAM XMMHH YeJOBeK Mojydaer
M MCIIOJIb3YeT Pa3JInYHbIe BellecTBa.

HekoTopsie BemecTBa, MONajasi B OKPYKAILYIO
cpeny, 3arpasuaioT ee. OQHOM U3 BaKHEHIINX 3a/1a4 de-
JIOBEYECTBA M KAKI0r0 H3 HAC B YACTHOCTH ABJISIETCH CO-
XpaHeHHe NMPHPO/Ibl. ¥ CIeNIHOe BHINMOJHeHHe 3TOH 3a/1a-
9H HEeBO3MOKHO 6e3 IPHMeHeHH T XMMHYeCKHX 3HAHWIH.

1. [dawuTe onpepeneHue Hayku XMMUKU U NPOKOMMEHTUPYITE ero.
2. Hawnaute coOTBETCTBME (3anuiunTte HOMEp KaxAoro npeioxeHus, a no-

TOM — OyKBY a, 6 U1 B C COOTBETCTBYIOLUM 3HAYEHUEM CNOBA «XUMUS»).
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1) XMMWUA UMEET CBOU 3aKOHbI; a) y4uebHbiv NpeameT;

2)MUpoBas NPoAyKUMUA XUMUN — 6) oTpacnb NPOMbILNEHHOCTH,
MWINMOHbBI TOHH Pasnin4HbIX BELWECTB;  B) HayKa.

3) XMMMIO NPenoaltoT B LWKONax BCex CTpaH Mupa;

3. Ha30BuUTE HECKONbKO BELECTB, KOTOpbie He CYWeCTBYKT B npupojae, a
rnosy4eHbl 4eN0BEKOM U UCNONb3YITCH B NOBCEAHEBHOM MU3HM.

4. MpuBeauTe NpuUMepbl 3arps3HEeHUs OKPYKalouwe#n cpedbl BellecTBamu
UCKYCCTBEHHOIO (MPOMBILNEHHOr0) NPOUCXOMAEHUS.

KaK BO3HUK/1a U pa3BuBanachb
HayKa Xxumwus

Martepuan naparpada noOMOXeT Bam:

» BbISICHWTb, KaK MHTEPEC NI0AEN K BELWECTBaM U UX npe-
BpaleH1aM cnocobecTBoBan nocreneHHomy GopmMu-
POBAHUIO OHOM U3 GYHAAMEHTANbHbIX HAYK — XUMUW;

» y3HaTb O AOCTUIKEHUAX COBPEMEHHO! XUMUK.

XuMusa — JpeBHAA U B TO JKe BpeMs MoJjojAas
Hayka. [IpaBu/ibHBIE IPEACTABIEHUS O BEIeCTBaX M
UX NpeBpalleHuAX MOABUIMCH JHUIIbL B
nocJieJHue MoJITopa-ABa CTOJIEeTHSA.

3apoxnenne Haykm xumuu. Jloau
M3aBHA OCYIIECTBJAIN MHOTOUHCIICH-
Hble TIpeBpaleHus BemecTB. Haydus-
much A00OBIBATH OTOHb, OHM CIKHTaly
JpeBecuHy, 4rofbl 000rpeBaTh CBOE JKHJIMIIE,
rOTOBHUTL nuily. [lesas BUHO, Yej0BEK HUCIOJb-
3oBaJI rpouece 6poxenunsn, 6Grarogapsa KOTOpoMy
BUHOTpajJHBII caxap mnpeBpamjajcia B CIMPT.
IIo3:xke 6b1IM M300peTeHbl CIIOCOOBI TTOJTYYEeHUA
MeTasJIOB U3 pyA. Ha mpeBpamjeHuAX BelecTB

Puc. 3. OCHOBBIBAJIOCH ITPOM3BO/CTBO CTEKJIa B MIOPOXa.
Xumus B [ipesHem CYHTAIOT, YTO XMMUA KAaK PeMecjI0O BO3HUKJIA
Erunte: 3a710J1T0 /10 HauyaJsa Haineil apsl B J{peBHem Erumn-

a — nony4exue 3). C
METaNNoB; re (puc. 3). ClIOBO «XMMHU#A» CBA3BIBAKOT C Iep-

6 — Ganb3aMupoBaHie  BBIM HA3BAHUEM JTOM CTPaHbI — Kemer'. B Erun-

! ITo JPYIUM 'HI0Te3aM, CJIOBO « XHMUA» MPOUCXOAUT OT ApeBHerpedecKoro
«XIOMa» — JIUThe MeTaJlJI0OB WIH ApeBHEKHTaﬁCKOl"O «KHUM» — 30JIOTO.
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Puc. 4.
ANXMMWUKK 3a paboTon HUSL MACCHbL geulecmes npu XxuMuieckol

Te HAYaJX Pa3BUBATHCA METAJIYPIUs, KepaMHYeCKoe
IPOM3BOACTBO, Nap@oMepus, KpalleHue TKaHeil,
M3roToBJIeHUe JIeKapcTB. MHOro taiiH, CBA3aHHBIX C
NPEBPAIEeHUAMM BeIeCTB, 3HAIH TOJBLKO YXpeIbl.

Hazn npuposioii BeniecTB pa3MbILIUIAIH ApeBHErpeye-
ckue punocodnl. OHU yTBEPKAANM, YTO BCe BeIIeCTBA
COCTOSAIT M3 MeNbYAUIINX U HeJIeJJMMbIX YACTUILL — aTO-
MoB. Ho okasats 9T0 B TO BpeMsi 6b1710 HEBOZMOIKHO.

JlanbHelee pa3BUTHE HAYK IIPOMCXOLNIIO B apab-
CKUX crpaHax. TaM XMMHIO Ha3LIBAJIM aJXUMHEl
(«am» — vacro ynorpebisiemass apabcKas NpUcTaBKa).
Cranmn pasBUBaThCA CMEXKHbBIE C XUMUEH MIHEPaJIOTHs
(Hayka 0 MMHepaJsax), anTeqyHoe J1eJ10, Pa3InuHbLIe peMe-
cJjla — POCTKHU COBPEMEHHON X MMMUYECKON TeXHOJIOTHH.

B nepuoj cpeiHeBeKOBbS aJxXuUMHeit
3amHTepecoBasuck B EBpome. Muorue
IIPOM3BEJIeHUA apabCKUX W TpeuecKux
YUYeHBbIX, (puaocodoB ObLIN nepeBeeHb]
Ha JaTeiHb. ITbITascs 100bITE «humocod-
CKHIA KaMeHb», KOTOPHIA Aax ObI BO3-
MOXXHOCTH ITPeBPATUTH JIIOO0I MeTasa B
30JI0TO, NOJAPUTH YEJOBEKY BEUHYIO MO-
JIOAOCTH, BBLIEYUTH €ro, YUeHbIe IIPOBO-
AWM MHOKeCTBO OnbITOB (puc. 4). Oan
IOJIyYMJIM MHOTO HOBBIX BEILIECTB, H3Y-
YMJIM UX CBOMCTBA. AJIXMMUKH M3rOTOB-
JIAJIA pA3JuYHble BHABI JabopaTOpHOI
nocyasl U obopynoBaHusi, paspadoraiu
TaKue ONepany B XUMHYECKOM 9KCIIepu-
MeHTe, KaK IeperoHka, (puJibTpoBaHue.
UM npuHajgiexatT MHOrNOYHCJIEeHHBIE,
4acTo CJy4YaillHble, OTKPBITHA.

Kaxmass Hayka CTaHOBUTCA HACTO-
Aei Toraa, Korjaa OTKPhIBAIOT ee 3aK0-
HbI, a HaA OCHOBAHHUH IOJYYEHHBIX
3HaHUM co3maroT Teopuu. Ilepsnie Teo-
pPUHM O IpPEeBpaIleHUAX BEIIeCTB IIOABU-
auch B EBpome Bo BTOpo# mOJOBHHE

XVII B., HO ObLIM OmIMGOUHBIMH. B
XVIII B. OBLI OTKPBIT 3AKOH COXPAHE-
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3710
WHTEpPEeCHOo
[Tepsas
HobGenerckasn
npeMmns

B obJsiacTH
xumuy 6ep1na
MPUCYHACHA
B 1901 r.
roJLIAHJICKOMY
XUMHUKY

f. X. Banr-

oty 3a
ueegejospasne
PAcCTBOPOB.

pearuyuu' (cm. § 14). OH oKa3aJ NOJOKUATETILHOE BJIH-
sSHVe Ha Pa3BUTHEe HAYKH XUMHH.

CospemenHas xuMua. B Hacrosee speMsa XUMUsA
UMeeT MOIIHBIN TeopeTuueckuit pyHgament. Onupa-
sACh HA HEero, yu4eHble IIPOIrHO3UPYIOT CyIIecTBOBaHUe
HOBBIX BeIl[eCTB ¢ HEOOXOAUMEBIMH AJIA IPAaKTHYECKOT'0
NpUMeHeHHUs CBOMCTBaMM, IIPeJJIaralT ¥ peajusyoT
c1r1oco0bI UX MOJYIeHU .

Bnarogaps HOBBIM BeIlecTBaM, KOTOpPbI€ BhIAEp-
JKUBAIOT BhICOKHME TeMIIePaTypbl, IIyOOKUHE BaAKyyM,
MMEeIOT YHHMKaJbHBIE CBOMCTBA, 4eJOBEK Hay4MJICH
HCIOJIb30BaTh ATOMHYIO 9HEPruio, CO3/ajl KOMIIbIO-
Tep, MPOJIOKHUA AOPOry B KocMmoc. TpaauIMOHHBIE
MaTepHuajbl — APEeBEeCHHY, CTeKJIO, MeTaJJbl — OH
yCHeIIHO 3aMeHsieT miuacTmaccamu. Hosele Jexap-
CTBEeHHBIE IIPEerapaThl IOMOraloT 4eJOBEeKY BOCCTAHO-
BUTH 3/J0POBBE.

XuMuKH paspadaThIBAIOT U COBEPIIEHCTBYIOT METO/IbI
nepepabOTKH NPUPOAHOTO CHIPbA — HedTH, yrisd,
NPUPOJHOrO rasa, MeTAJJIUYeCKHX PyA, — YTOObI
M0JYy4YaTh KaK MOYKHO 0OJIbIlIe HYXKHBIX BeIIeCTB.

Y4yeHble He TOJBKO M3YUalOT BellecTBa U UX Ipe-
BpallleHusi, HO ¥ ONpeJlelIAI0T NPUYUHBI U 3aKOHO-
MEpHOCTH TAKHMX IIpeBpalleHuii, HCCaeAyIOT UX 3aBU-
CHMOCTh OT TEMIIepATypPhl, ZABJIEHUI U T. II. XUMHKH
paboraioT B X0poio o60pyAoBaHHBIX Jaboparopusx
(puc. 5). BoamoxkHOCTH COBPeMeHHOI xumun Gesrpa-
HUYHBI.

3a 3HAYHUTEJbHBLIE MUDPOBbIE OCTHKEHUA B 00J1aCTH
XUMHH €KEeroJlHO OJHOMY WJIA HECKOJBKHM YYEeHbIM
IPHUCYKAAI0T IpecTHxRHYI0 Harpaay — Hobenesckyio
IIPEMHIO.

BecoMblif BKJIajJl B pa3BUTHE XMMHH CAEJANHN YKpa-
uHCKUe yyeHble. OHM 00OTaTHIM TEOPETHYECKYH U
3KCIePUMEHTAJBHYI0O XUMHIO, HMOJYUYMIN JEeCATKH
THICAY HOBBIX BellleCTB, pa3paboTaau COTHH METO/0B
XUMHUYECKOr0 aHaJIu3a BEIIecTB, M300peau MHOrue
MAaTEepHUAJbI C I0Je3HBIMH CBOMCTBAMH.

. XUMHUECKUMM peaKIMsiMM Ha3bIBAlOT NpeBpallleHusd OAHUX BelleCTB B

Apyrue.
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Puc.5. _
Xumuyeckasn
na6oparopus

9

BbiBOAbI

CraHOBJIeHHEe XHMHH NMPOMCXOXHIO HA NPOTAKEHHH
HECKOJbKHX ThICAY JIeT.

XuMHA KaK HayKa POAMJIACH ¢ OTKPBITHEM 3aKOHA
COXpaHeHHs MACChl BeIeCTB IPH HX NMpeBpalleHHaAX.

Ceifyac yyeHbIe-XHMHKH IOJAYYAKT H HCCIEAYIOT
MHOTI'0 BemecTB 111 UX 3((PeKTHBHOr0 HCI0JIb30BAHUA.

5. [lo4emy anxumMuio Henb3a CYUTaTb HacToNLLen HayKon?
6. loarotosbTe HEGONLILOK paccKkas 06 UHTEPECHOM OTKPbITUKU aNXUMUKOB.
7. Kaxue 3agayu pewaloT y4eHble-XUMUKU?

NMpaBuna paboTbl U TEXHUKHU
6e30nacHOCTU B XMMUYECKOM
KabuHeTe. JlabopaTopHas
nocyaa, o6opyaosaHue

M UX UCNOJSIb3OBaHUe

Marepuan naparpada NoMoOXeT Bam:

» YCBOMWTb Npasuna paboTbl U TEXHUKKU BE30NacHOCTH
B XMMUYECKOM KabuHerTe;

13




1.

2.
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» NpaBuNbHO UCMOMb30BaTh XMMUYECKYIO NOCcy/y M 060-
pyAOBaHUeE;

» Hay4yuTbCH BbINONHATL MPOCTEMLWKE OnepaLuu BO Bpe-
MS XMMUYECKOro IKCNEPUMEHTA.

BbI yoKe 3HaeTe, YTO XMMHUA — HAYKa O BEI[eCTBaxX U
HUX I[IPEBpAIleHUAX. YUYEeHbIe-XUMHUKH OCYIIECTBIIAIOT
pazHooOpasHble OKCIEPUMEHTHI C BelecTBAMH B
XUMHUYECKUX JabopaTopusx, UCIOJbL3YVIOT COBPEMEH-
HOoe 000py0BaHNe, CJI0KHBIE ITPUOOPHI.

YPpoKHu XUMHUH OIPOXOAAT B XUMHYECKOM KabuHeTe.
B HeM 00s13aTeNIbHO €CTh BBITAXXHOM mikadg, rjge xpa-
HAT BpeJHBIE JIETyYHe BellecTBa, NPOBOAAT ONbITHI,
BO BpeMs KOTOPBIX BBIZEJIAIOTCH I'a3bl C PE3KHM,
HEIPUATHBLIM 3anaxoM. Bel Oyjere paborars ¢ XuMH-
YeCKOM IOCy0¥, pasjiMuYHbBIM 000pyAOBaHUEeM, MHO-
rumMu BellecTBaMu. HeKoTopble BelecTBa MOIYT
BbI3BATh T'OJIOBOKpPYXeHHe, OTpaBJieHHue, OXOIr'v, a
JerkopocnjamMessomuecsas — noxap. [losromy c¢
HUMHK cJieiyeT odpamjarbcs OYeHBb OCTOPOYKHO, a
TaK>Xe 3HaTh, rjge B XUuMHUYeCKOM KabuHere HaxouadArT-
cfA anTevyKa ¥ MPOTHBOIMOKAPHEIE CPECTBA.

Kasxkaomy yueHMKY HeoOXOAWMMO 3HATH IIPaBHJIA
paﬁOTbl B KaOuHeTe XMMHH, a TaK»Xe 1papujia TeXHH"-
Ku 6e3onmacHOCTH U cOOIIONATDH UX.

MNpasuna pa6orbl
B XMMHU4YE€CKOM KabuHere

Bo Bpems npoBeAeHus OnbITOB Ha BalleM CTOoJe OSIKHbI HAaX0AUTbLCSH
peaKkTuBbl, 060pyaoBaHUe, TeTpaab, y4e6HUK M MUCbMEHHbIE NPUHaa-
NEXHOCTHU.

BbINONHAWTE ONbIT TO/ILKO NOCAe TOro, Kak onpeaenute nocneaosa-
TEeNbHOCTb CBOMUX AEMCTBUMN, y3HAETE O CBOWCTBAX BEWECTB, KOTOpble
HY>XHO MOJYYUTb U UCNONb30BATh.

. Npu maneiweM COMHEHUM OTHOCUTENLHO BelecTB, o6opyaoBaHuUs,

nocnegoBaTeNibHOCTU U YC/IOBUI BbINO/IHEHUA ONbiTa o6parTuTech ¢
BOMpPOCaMM IM60 3a NOMOLLLIO K YYUTENIO MW NabopaHTy.

. CocpefioTo4YbTECH HA BbINOHEHUU KAXXA0ro ONbiTa, HEe OTBNIEKanTech

Ha NOCTOPOHHUE AeNa U He OTBNEeKaWTe OAHOKNIACCHUKOB.

BepeHO OTHOCUTECH K UMYLLLIECTBY XMMUYECKOro KabuHeTa, 3KOHOMHO
pacxoayiTe Beuwecrsa.

3anpelyaercs BbIMONHATL ONbIThbl, HE 3anAaHUPOBaHHbLIE yYyUTenem,
cMelmBaTh Kakue-Mbo BeljecTaa, C/IMBaTh XUAKOCTH Ha CBOE yCMO-
TPEHHE, MEeHSITb YC0BUSA 3KCNEPUMEHTA.




7. HabnwpaeHus 3anuceiBanTe BO BpeMs NPOBEAEHUA ONbITa, a pe3yb-
TaT U BbiIBOAbl — Mocne 3aBeplieHusn pabortsl.

8. lMocne BbLINOMHEHUA ONLITOB Y6epuTe paboyee MecTo, BbITPUTE CTON
TPANKOMK Hacyxo, BbIMOMTE NPOGUPKHK, APYryIo nocyay' u BmecTe ¢ 060-
pyAoBaHWEM cAauTe y4uTenio unu nabopaxry.

9. OcTaTKu BewecTB NOCne ONbITOB BbICbINbTE WIW BbiNeWTe B cne-
UuanbHO nNpejHa3Ha4YeHHble ANA 3TOro eMKOCTU. HEeKoTopbie XuaKkue
BelecTBa M pacTBOpbl (06 3TOM CKaXXeT y4uTeNb) MOXKHO BbINUBATH B
paKkoBKHY. MX OCTaTKKM CMbIBAIOT NPOTOYHON BOAON.

IIna npoBegeHMA XHMHYECKOTO 3KCIEpUMEHTAa
HeoO0XOaUMO 3HATh OCHOBHBLIE BHABLI J1aGOpaTOPHOH
IIOCy/ibl 1 0DOPYZIOBAHUA, & TaK)Xe YMeThb I10JIb30-
BAThCA UMH.

JlaGoparopraa mocyna. Bonbiuas yacTh mocyasl
A1 XUMUYEeCKHUX OIIBITOB CAEJNIaHa U3 CTEKJIA, OCTAJb-
Hasg — u3 (papdopa niau niaacrMmaces! (puc. 6). Pado-
Tafd CO CTeKJAHHOH IIOCYAOMH, CIeyeT UMETh B BUJY,
4YTO ee JIeTKO pa3buTh M OHA MOXKET TPECHYTH BO
BpeMA HarpeBaHudA. Papdoposas mocyaa npegHasHa-
yeHa JJA HarpeBaHWsl, PACTHPAHUA TBEPABIX
BEILIeCTB; OHA TEPMOCTOMKas U OoJiee IpoyHasi, 4yeM
CTEeKJIAHHASA.

B xumMuuyeckoil JsrabopaTopum Bce BeljecTBa H
PacTBOPHI COAEPIKATCA B IIJIOTHO 3aKPBITHIX DAHKAX U
oyTelTKax. IX OTKPBIBAIOT TOJBKO AJS TOTO, 4TOOKI
B3ATH HEOOXOJUMYIO IIOPIIHIO BEIIeCTBA MM PACTBO-
pa, a IOTOM 3aKphIBAIOT. KPBIIIKK ¥ IPOOKH KIaayT
HAa CTOJI BHEIIITHEH MNOBEPXHOCTHIO.

Or6op TBepaoOro BemecTBa M3 DAHKH OCYIIECTBIA-
IOT N0JCKOU Umu wnamenem. OnpejesieHHbIH 00beM
JKHUAKOCTH OTOMPAIOT NUNEMKOU HMIN C IIOMOIILLIO
MEpPHO20 YUIUHOPA.

OneITH B IIKOJIE, KAK IIPABHJIO, BLEIIOJHAIOT B NPO-
Ouprax. OHM UBTOTOBJIEHBI U3 TOHKOTO CTEKJIa, II03TO-
My paboTaTh ¢ HUMH CJIeyeT OCTOPOKHO. B mpobupky
noMeIamT TBepaoe BermecTBo Maccoir 0,5—1 r, uan
npubau3uTensbEo 1/4 4allHOHM JIOMKKH, a JKUAILKOCTH
HaauBawT 1—2 mu (B npodupke aTo cioit B 1—2 cm).

! MBITh CHIBHO HATPETYIO CTEKJSHHYIO IOCYAY HEJNb3sH, MOCKOIBKY ropi-
yee CTEKJIO IIPU MOTAJJaHUH Ha Hero BO/Abl TPECKAETCA.
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Puc. 6. 8 — MEpHbIV UMNUHAP;

Na6opartopHas nocyaa: 9 — KpucTannusaTop;
1 — nunertka: 10 — 6yTbiNKa ANs XpaHeHUs MUAKOCTEN;
2 — cTeKnaHHas nnacTuHKa 11 — BOpPOHKa;

(NnpeamMeTHoe CTeRN0); 12 — ¢apdopoBas vawka;
3 — CcTeKnaHHas nanoyka; 13 — dapdopoBan CTynKa ¢ NecTUKoMm;
4 — cTexnaHHas TPyOKa; 14 — KkanenbHMUa;
5 — KoHWYyecKan Konba, 15 — 6aHo4Ka AN XpaHeHus BEeUecTs;
6 — NNOCKoAOHHanA Konba; 16 — npobupka;
7 — XUMUYECKUH CTaKaH; 17 — dapdopoBas noxxa

Boay B npobupky Jiydile HAJIWUBATH € IOMOIILIO
npomvieasku -— ILJJacTMaccoBoro cocyja c BO}IOﬁ.
Ins ororo TpydKy NpOMBIBAJKH IOMEIAIOT B IIpO-
OUpKY M CHKHMMAIOT PYKOH IJIACTMACCOBBIH COCYI
(puc. 7).
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Puc. 7.
MpombiBanka (a) u ee
ucnonb3oBaxue (6)

Jlna naMesbueHUsA TBEPAOrO BELIECTBA MCHOJIb3Y-
10T hapgoposyio cmynky ¢ neCMuKoM.

BeinapuBanHe pacTBOPOB OCYIIECTBAAIT B (hapo-
POBbLX Hawkax WIA TePMOCTOHKHX cmakanax. B
YamKax TaxkKe IPOKAJMBAIOT HEKOTOPbIE TBepbIe
BelllecTBa.

Eciin Hy>KHO BBITADUTH BOJY M3 HECKOJIBKUX KalleJb
pacTBoOpa, TO ATO AeJIAlOT Ha NPeOMemHoOM CmeKie.

ObopynoBanue. B xumMmnueckom Kabunere umeercs
pasaunuyHoe obopyroBanue (puc. 8).

Puc. 8.

Na6opaTtopHoe o6opypoBaHue:
1 — NOXKa ANa CHUraHus
Bellecrs;

2 — npobupKoaepmaresis;

3 — wraTme Ana NPoGMUPOK;
4 — TpeHora;

5 — TEXHOXUMUYECKUE BECHI;
6 — pas3HoBeCHI;

7 — NUHUET;

8 — MeTannu4yeckun

1 daphopoBLIA WNaTenu
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H.J'lﬂ IIpoBeJIeHUsl OIBITOB YacTo HC-
MOJAB3YIOT JabopamopHbiit uwmamud. On
npegHa3HAYeH JJIA 3aKpersieHusa npobu-
POK, K0J0, XUMHYIECKUX CTAKAHOB, (hap-
(dOpPOBEIX YalIeK. I9TO METAIMYECKHit
CTep)KeHb, BKPYUYEHHBLI B HIOJCTaBKY
(puc. 9). IlItaTuB yKOMILIEKTOBaH My(-
TaMH, JankKamMu, Kosbuamu. Kaskgas
My@dTa uMeer jJBa BUHTA: OJUH — JUIs
COEMHEHU A ee CO CTEePIKHeM IITATHUBa, a
BTOPOM — JJfA 3aKpenjeHus B Hel
JIAITK¥ WKW KOJiIblla.

IIpoGHpKyY 3aKpeIisgioT B JankKe IIo-
OMM)Ke K OTBEpPCTHIO, a KoJdy — 3a
mIeiKky, nmpuyeM Tak, 4ToObl cocyj u3

Puc. 9.
NaGopaTopHbIn
WwTaTMB:

1 — noAacraeka;
2 — CTepMeHb;
3 — myodrTa;

4 — KoNnbLO;

5 — nanka

Puc. 10.
Harpesartensb-
Hble Npu6opbI:
a — CNUPTOBKa;
6 — raweHue
nnameHu
KONnaykom;

B — rasosas
ropenka

JIaTIKHM He BbIIIAJaJ U ero MOXKHO ObLIO B
Hel nepemMenjaTh. 3aKPYYMBATH BUHT JAIKH CIeayeT
0€e3 JIUITHUX YCUJIUH, 4TOOBI HE TPECHYJIO CTEKJIO.

Koabno cayxur noacraBkoi ansa ¢apdopoBoit
YamKy, KoJabbl WM XUMHUYECKOI0 CTaKaHa, B KOTO-
PbIX HarpeBalT BEIIeCTBa.

HarpeBanue B XUMHYE€CKOM KabOMHETE OCYIIIECTBIIsI-
10T, UCITOJIb3Y Sl CHUPTOBKY, CYX0€e roproyvee, HHOTAa —
ra3oBYIO ropeJiky WJH 3JIeKTPOHarpeBaTeb.

Cnupmoéxa — CTEKJASHHBIM COCYJ] OIpeleseH-
HOM (hOpMEI, B KOTOPBIH 4Yepe3 MeTaJJIudIecKYIo
TpyOKY BCTaBJIeH (DUTHIIb — TOJIOCKA U3 CIeHalb-
Ho#l TkaHu (pmc. 10, a). CoupTOBKY 3aKpBIBAIOT
roanaukoM. Ilepen ucrnonbL3oBaHueM B Hee HAJIMBa-
0T crupT (L0 TOJOBMHBI 00b€eMa) M BCTABJIISAKIOT




Puc. 11.
Cyxoe roptoyee

TpyOKy ¢ puruiaeM. 3aTeM K GUTHIIIO TOJHOCAT 34K~
JKEHHYIO cnuuKy. YT00bl HOTaCUTh CIUPTOBKY, CJe-
JyeT HAaKpbITh ee KoamnadykoM (puc. 10, 6), npekpaTus
ZOCTYI BO3AyXa K ropamemy cnupry. Heavssa dymo
Ha niams.

I'azosasn zopeaxa — MeTallInUeCcKoe YCTPOMCTBO
(puc. 10, 8), coequHEHHOE PEe3WHOBOW TPYOKO# ¢
rasoBoil MarucTpajbio. 3a’KUraloT ras CIHYKOM,
NOAHOCHA ee K MeTa/llJIM4ecKoi TpyOKe ropenku u
MeAJIEHHO OTKpbIBadg KpaH marucrpaaun. Hab.aio-
dauime 3a nNOAGIACHUCM NJAAMCHU MOAbKO COOKY.

UsmeHsis NOJOXKEHWE KpaHa, YCTAHABJIWBAIOT
BbICOTY I1aMenu 4—5 cM. ['a3 ropur eBa 3aMeTHBIM
cuHHUM m1aMeHeM. Ecan niama apkoe, HYKHO YBeJIn-
YHUTH JIOCTYN BO3AyXa. JTO OCYIIECTBIAKT C IIOMO-
IIbI0 PeryJsaTopa, pas3MeIleHHOro B
HHMXXHeH yacTv ropejku. drobbl nora-
CUTh I'a3, 3aKpbIBAlOT KpPaH Marmcrpa-
aa. He npuxacaiimecv Kk 6epxHell
yacmu zopesku — OHA JoA20 Ocmaemcs
20pavell.

Cyxoe 20poyee — 3TO KycOUKH 0eo-
ro roprouYyero BellecTBa, IOX0MKUe Ha
caxap-padunag uau Goabiiue rabser-
Ku (puc. 11). Kycouek roprwouero KJa-
JAYVT HA& TEPMOCTOMKYI IOJACTABKY H
noa:xuraT crnuukoit. [acar cyxoe
roppouee, HaKpbIBasg €ro MeTajjHye-
CKMM KoJsimadykoM wuiam (dapdopoBoii
YaIIKO.

Mpocrenwine onepayum
B XMMU4YECKOM 3KCNEepuMeHTe

Ob6unapy:keHue 3anmaxa Beuecrsa. [[1s Toro 4robsl
00Hapy»KHUTh 3amax BeIlllecTBa, COJepsKallerocs B
npobupke, HEOOXOAMMO PYKOM «3aXBaTUTbh» BO3AYX
HaJI NPOOMPKOI 1 HANIpaBUTh K HOCY (puc. 12). Bosayx
BABIXAIOT OCTOPOIKHO, HEOOJLIINMHY NOPIUAMH.

IlepeMemiMBaHHEe KMUAKOCTH B CTaKaHe WM IPO-
oupKe. 9Ty ONEpalHI0 OCYILECTBIAAIT C IMOMOIBLIO
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Puc. 12.
O6GHapyxeHue
3anaxa
Beuwecrsa

Puc. 14.
MepenuBanune
HUAKOCTH:

a — U3 6aHOUKK
B NpOGUPKY;

6 — ¢ NnOMOoUbIO
CTEKNAHHOW

Nanoyxu,;
B — W3 OAHOM
npo6upKu

B Apyryio

Puc. 13.
MepemewnBaHme KUAKOCTHU:
a8 — CTEeKNAHHOW NanoYyKoK; 6 — BCTPAXUBAHMEM

JJIMHHOH CTeKJAHHOU nanodyku (puc. 13, a). Eciu ee
HeT, NpoOUPKY OepyT Tpems majblaMu Mmobiauike K
OTBEPCTHIO U OCTOPOM¥HO BCTPAXMBAIOT COAECPIKHUMOE
(puc. 13, 6). Banpewaemcs 3axpvieames omeepcmue
npooupKu narvyem, a nOMOM UHMEHCUBHO BCMPAXU-
8ambv HudKocms.,

IlepenrnBaHue KHUAKOCTH. BYTBHLIKY € 3KHUIKOCTHIO
0epyT B PYKY TakK, 4T00bI 3aKPBITh 3TUKETKY; TOT/a
OCTATKH XHUJKOCTH He OYAYT monajgaTh Ha HAAIIUCE U
nospex/jats ee. Kpaem ropiasimia GYTBIIKHA C KU~
KOCTBIO KacalTCd OTBEPCTHSA APYroro cocyjia, KOTo-
PBIi iepsKaT HAKJI0OHHO, U OCTOPOYKHO HAJIUBAIOT B He-
ro HeoDXOAMMOE KOJIHNUYECTBO KUAKOCTH (puc. 14, a).
WHoraa UCHOJIB3YIOT BOPOHKY.
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HaiuBaTh »XKUAKOCTDL B CTAKAH U3 OYTHIJIKH MOMKHO
110 CTEKJIAHHOM najouke (puc. 14, 6).

HKuaxocrs U3 0gHON NPOOGUPKH B APYIVIO ITepeu-
BAaKOT TAK, KaK MOKA3aHO Ha pucyHKe 14, 8.

Harpesanune Beimiecrsa B npob6upke. IIpobupky c
BeleCTBOM MJIM PACTBOPOM 3aKPEIISIOT B €€ BepXHeul
JacTH B MPOOMPKOAepIKaTesie WA B JIATKe JabopaTop-
"oro mratuea (puc. 15). ITons3yacs npobupkoaepxa-
TeJieM, CHauaJia ocJab/IAI0T B HEM 3aKMM, CABUras B
CTOPOHY PYYKH, BCTABJIAIOT MPOOUPKY H, IPUAEPIKU-
Baf ee, mepeMenialoT 3a’KMM B IIPOTHBOIIOJI0MHOM Ha-
npaBieHun. [Tocie BTOro 3a)KUrarT CIUPTOBKY MJIH
cyxoe ropoudee. Criepa paBHOMEPHO HarpeBaioT BCIO
IpoOHpKY, a MOTOM, B BepXHeil 30He IIaMeHM, Ty ee
4acThk, B KOTOpOo# HaxozuTcA BeuecTso. [Tocie onbita
ropAYyo IIpoOMPKY He BBEIHMMAIOT U3 IIpoOMpKoOAEep-
JKaTesid, a KJIaayT BMecTe ¢ HUM JUIA OXJIaKJIeHUA Ha
KepaMHUYECKYI HIN MeTaJJUYECKYIO IIOJCTaBKY.
Ecan npobupka 6bli1a 3aKpenieHa B IIITaTUBE, €€ 0CTa-
BJIAIOT B HeM, CIIUPTOBKY MJIM CYXO€ ToproYee racAar.

Harpesanue BemectsBa B (hapdoposoii yamke. B
1abopaTOPHOM IITATUBE C IIOMOILILI0 MY(THI 3aKper-
JIAIOT KOJIBIIO, CTABAT Ha Hero (papopoByio 4amky c
BEIeCTBOM WMJIM PACTBOPOM. 3ayKHUraiT COHUPTOBKY.
3aTeM KOJBI0 IIOZHUMAIOT UJIH OMYCKAIOT B IITATHBE
Tak, YTOOBI BEPXHAA YacTh IUIaMEeHH Kacajlach HUMK-
Heill yactu yamku (puc. 16).

Puc. 15. HarpesaHue XUAKOCTH B Npobupke: Puc. 16.
a — 3aKpenneHHon B npobuproaepxarene,; HarpeBaHue XuaKocTu
6 — 3aKpenneHHou B WraTuee B daphpopoBOW YalKe
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BeinapuBaHuMe XKHAKOCTH HAa NpeIMETHOM
crexae. IlpeamerHoe crekyo 3akpenasior B
npobupkoiepxkarene. C MOMOMIBIO CTEKJIAHHOM
MaJIOYKH, TPYOKHM HMJIM NHUIIETKM HAHOCAT HA
CTEKJIO HECKOJIbKO KalleJlb PACTBOPA M PaBHO-
MEpPHO HarpeBaloOT HaJ{ ILJIAMEHEM BCIO IT0BepX-
HOCTB cTekJia (puc. 17) 10 mosHOro BEIMapuUBa-
HuA KuakoctH. Ilocse onbita ropsiuee crexso
KJIaJyT BMecTe C NPOOHPKoAepIKaTesieM AJIdA
OXJIAXK/IeHNA Ha KePAMHUYECKYIO UJIM MeTasJIu-
YECKYIO [MOJICTABKY.

Puc. 17.
BbinapuBaHue XuaKoCcTU
Ha NPeAMETHOM CTeKne

MNpaBuna TexHuKu 6e3onacHOCTH
BO Bpema paboTbl
B XMMH4YeCKOM KabuHeTe

1. Kaxabii onbIT BbINONHANTE CTPOr0 NO MHCTPYKLMU, UMEKWencs B
y4e6HUKe, 1 B COOTBETCTBUU C PEKOMEHAALMAMU yYUTENS.

2. OnbITbl C UCNONb30BaHMEM WKW 06Pa30BAHMEM BPEAHbIX NETY4UX
BelecTB, a TAaKXKe ra3os C Pe3KUM 3anaxom NPoBOAMUTE B BbITSXKHOM
wrady ¢ BKNOYEHHbIM MOTOPOM.

3. 3a xoaom onbiTa B Npo6uUpKe HabnopaiTe yepes ee cTeHKn. Henb3as
CMOTpeTb Ha BellecTBa B OTBEPCTHE NPOGUPKHU, 0COBEHHO BO Bpems
HarpesaHus.

4. Pa6oras ¢ orHem, 6yabTe 0CO6EHHO BHUMaTENbHbI U OCTOPOXKHbI!

5. Harpesaiite npo6UpKy ¢ pacTBOPOM MM BELECTBOM paBHOMEPHO.
Mpu 3TOM 3anpeweHo HanUBaTb UM HacbinaTh B HEe KaKoe-TM6o
BeLlecTBo, CTaBUTb ropsAYyo NPoGUPKY B NN1aCTMAcCOBbIM WTATUB.

6. Kateropuyecku 3anpewaercs 6partb BewecTsa pykamu, npo6oBaTh
MX Ha BKYC, paccbinarb, pa3épbi3ruBaTbh UK NOAXuUrarhb.

7. ina ONbITOB UCNONL3YATE TONBKO YUCTYIO NaGOPaTOPHYIO Nocyay.

8. lpy nonagaHuWM Ha KOXY KaKoro-nM6o BewlecTBa CTPAXHUTE ero,
CMOWTE A0CTATOYHbIM KONIMHECTBOM NPOTOYHO BOAbI U cpa3sy obpa-
TUTECb K YYUTENI0 Unn naGopanty.

9. MNocne npoBeAeH!s ONbITOB TIWATE/IbHO BLIMONTE PYKU C MbINOM.

10. He ynoTtpebnsnTte NULLy B XMMUYECKOM KabuHeTe!
11.Mpu HecyacTHOM Clly4ae HeMeaNeHHO 06paTUTECh K YYUTENIo.
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Puc. 18.
ITUKeTKa
Ha 6aHke
C NaKoM

?

Macea verro 3.5 «
S

DTH npaBuJia HeoO0X0JAUMO IIOMHHUTS €IIe U ITOTOMY,
YTO HEKOTOPbIe U3 HUX MOTYT IIPUIOJAUTLCA B IOBCE-
JIHEBHOM KHU3HHU. Mepbl NIPEAOCTOPOMHOCTH IIPH
pabore ¢ KpacKaMy, OPraHHYECKHMH PaCTBOPHTEJIS-
MU, MOKWIIUMHA CpeJlCTBaMHi, AJOXMMHKaTaAMH1, JIpy-
MMM TOBapaMH OBITOBOM XMMHM YKasaHbI Ha yna-
KOBKax WJIM aTUKeTKax (puc. 18).

MEPb! MPEAOCTOPOXHOCTH
XpaHuTh B NNOTHO 3aKPLITOA GaHKe B CyXOM, XOPOWO NpoBeT-
prBaeMoM nomeueHnu, 6epeye OT Bnaru, Tenna W NPamMbIx
CONHEYHbIX Ny4en.

Bo 8pems paboTbl C NIAKOM, @ TAKKE NOCNE ee OKOH4AHWA
NPOBETPUTL NOMELEHNE.

Ans 3aunThl PYK MCNONL30BAaTh PEIUHOBLIE NepyaTku. He
B/lbIXaTh, HE JONYCKATL NONAAAHKA B rNAa3a, He KypPUTb.

Bepeyb oT orusl
Caenaro B YrpanHe.

BblBOAbI

Bo BpeMsa npoBeIeHHs XHMHYECKOro IKCIIepPHMeHTa
VYeHHKH JOJUKHBI COOJMIONATH MPaBHiIa padoTsl H Tex-
HHMKHM 0€30I1aCHOCTH.

Ha ypokax B kaOmMHeTe XMMHH HCIOJIb3YIOT Pa3JaHd-
HBIe BHABI CIIEIIHAJbHON TOCY/abI, JabopaTopHOoe 000-
pyJOBaHHE, OCYIIECTBJIAIOT HEOOXOXUMEBIE ONePaIHH C
BelecTBaMM.

8. Bbibepute NpaBuibHbIE OKOHYAHWUA NPEANOKEeHUR (MX MOXEeT ObiTb

HECKO/bKO).

1) OnbITbl MOXHO BbINONHATS...
a) Kax TONbKO Havanca ypok;
6) nocne pa3peLleHus yuutens,
B) TONIbKO T€, KOTOPbIE ONKCaHbl B yHEOHUKE MU YKa3aHbl yuuTenem;
r) Te, KOTOpbIE XO4ETCA CAenaTb CaMmomy.
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10.

14,

12.

13.

2) lNpoboBars B XMMU4HECKOH NabopaTtopum Ha BKYC ...
a) MOXHO COAY, YKCYC, CONb M HEKOTOPbIE APYrUe BEWEeCcTea, U3BECTHLIE
13 NOBCEAHEBHOW KU3HU;
6) HENb31 HX OJIHO BEUECTBO;
B) MOXHO BCE HEA/JOBUTbIE BeleCcTBa.
3) Nocne oOKOHYaHUsi NPaKTUYECKON paboTbl HEO6X0AUMO ...
a) ybpatb nocne ceba paboyee MecTo;
6) ocTaBuTL BCE BewecTBa U 060pyaoBaHKE Ha CTone, 4To6bl ux yopan
nabopanT;
B) BCE OCTATKW PACTBOPOB U BELECTB CIUTb UK CCbiNaThb B CNeuuanb-
HbIK cocya;
r) BbIMbITb PYKH.
4) HarpeBatb NpobypKy C BELECTBOM HaZO ...
a) AepXa ee pyKou BO3ne OTBEePCTUS;
6) NnpeasapuTenbHO 3aKpenuB ee B npobupKoaeparene;
B) CHa4ana BClo, Nepemellias B nnameHu, a noToM — TONbKO Ty YacTb,
rae HaxoauTcs BeLeCcTBO;
r) TONbKO B TOW 4YacTu, rae HaxoauTCs BewecTso.

. HazosuTe nocyay u o60pyaosaHne, KOTOpbIe UCNOoNbL3YIOT: a) /18 nepenu-

BaHUs XUAKOCTEW; 6) ANs HarpeBaHus BEULECTB; B) ANA BbliNapuBaHus
BOAbl U3 PAcTBOPOB.

Kakue npaBuna TexHWku 6e30nacHoCTU cneayeT cobnoaats BO Bpems
onbiTa, NpefycMaTp1Baloero HarpesaHmue?

Kakue npasuna TexHnku 6e30nacHoCTH, NPUBeaeHHbIe B naparpade, as-
NAIOTCA aKTyanbHbIMU BO BPEMSA PEMOHTHbIX PaboT B KBapTUpe?

MNMo4yemy nabopaTtopHbIi WTATUB U AeTalnu K HeMy M3roTOBNAIOT U3 MeTan-
na, a He U3 nnactMacchl?

MoyeMy Ans nepemMelMBaHua MUAKOCTH B CTaKaHe MHOrAa MCnonbayloT
CTEKNAHHYIO NanoYyKy C pe3UHOBbLIM HAKOHEYHUKOM?

MPAKTUHECKAA PABOTA N2 1

CTpoeHue nnameHm.
lMpocTenwmne onepauunu
B XMMUYECKOM 3KCNepumMeHTe

Ilepes BBIIOJIHEHUEM NPAKTUYECKON pPadoThl BHUMATEIbHO MPOYH-

TaliTe NpaBUJa TEXHUKHU HE30I1aCHOCTH B XUMUYeCKoM Kaburere (c. 22)
H cTporo ux coburonaiire.
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OonbIT 1
N3y4yeHue «CTpoeHUs» NamMmeHun

3askrure cBeuy. Bel yBUAHTEe, UTO MiIamMsa
HeogHOpoxHoe (pue. 19). B Huxchell, TeMHO,
YaCTH IJIAMEHH TeMIlepaTypa HeBbIcokas, M3-3a
HEeJOCTATKA BO3AYXa rOPEHHe 3IEech IOYTH He
npoucxoauT. BemecTso, 13 KOTOPOTO U3rOTOBJIE-
Ha cBevya, CHAYAJA ILJIABUTCA, a 3aTeM IIpeBpa-
uiaeTesA B razoobpasHbie ropioyne BemecTsa.

B cpedneil yacTu nuiaMeHn TeMIepaTypa BhIIIe.
31ech 4acTh BEIeCTRB CropaeT, a OCTATbHEIE pacna-
JaioTcs ¢ 00pazoBaHNeM FOPIOYHRX rasoB M YacTHLL
caxku. TBep/ble YACTHIIHI PACKAJIAIOTCH Y CBETAT-
cs. [Toaromy ara yacTh IJITAMEHH caMas ApKas.

Jloxa)KuTe HaJTHYIe YACTHULL CAXKH, IOMECTHB B
Puc. 19. CPEHIO YacTh maMeHH (apdopoBble HALIKY
Crpoenue nnamexu nnm mmarens. Yro mabmwoaaere?

Bepxnsas gacTh IJIAMEHH UMEET CaMylo BBICO-
KyIo TeMneparypy. B Heil Bce BelecTsa CropaioT HOJHOCTEIO; IIPU 9TOM
00pasyoTes YIIeKHCJIbIN I'ad 1 BOJASAHON mmap.
Bo Bpemsa mpoOBeeHHs XMMHYECKUX OITBITOB HAZPEEAMb GeUlecmed
HYMNCHO 6 6epXHell wacmu naamMeHu, 20e memnepamypa HauevlCuLa.

OrbIT 2
MpuroTtoBneHue pacrsopa conm

[Mnarenem orbepure u3 HaHKH HEOOJBIIOE KOMMYECTBO IMOBapeH-
Hoit comu’ (1/3—1/4 yaitHoit 10KKW) U TOMECTHTE ee B XUMHUUYeCKHU
craxad eMmkocTbio 50 M. loneitTe K conu Boay (He 6oJbie IIOJOBHHLI
CTAKaHA) M NepeMemuBaiTe CTeKJAHHON HANOYKOMW A0 ITOJHOI'O
pacTBOpEHU s BeIecTBa.

onbIT 3
NepenuBaHue pacTteopa
OcToposKHO HepeseiiTe YacTh PACTBOPA COJIM M3 CTAKAHA B IPOOHPKY

10 1/3—1/4 ee oosema. ITocse aTOT0 NEpeseiTe IPpUMEPHO 2 MJI PACTBO-
pa u3 aToi npobupku B Apyryw. Obe npobupKH NOCTABLTE B IIITATHB.

' Vunrens MomeT 3aMeHHTh TOBAPEHHYIO COJb KAJBIMHUDPOBAHHOIN

COMOM MJIN OKPAILLIEHHBIM BEIIeCTBOM (HAIIDUMED, MEAHBIM KYIIOPOCOM).
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OnbIT 4

HarpeBaHue XXuaxkocTu B npo6upkKe,
3aKpenJieHHOM B WiTaTuBe

IIpo6upKy ¢ 2 MJI pacTBOpa COJIN 3aKPEIUTe HAKJIOHHO B JalKe IITa-
TBa OJMIKe K OTBEpCTHIO. 3akrure cnuproBKy'. Orperyampyiite
BBICOTY TIOJIOKEHUA JalKH B IITATHBE TAK, YTOObI HUMKHAA JacTh IIPO-
6upKu HAXOAMIACh B BePXHEH YyacTu niaaMenu. BosbMuTe CIUPTOBKY B
PYKy ¥ paBHOMEPHO IporpeiiTe BCIO IPOOMPKY. 3aTeM MOCTABbTe CIIUD-
TOBKY IO/ NPOOMPKY 1 HATpeiTe PACTBOP B Heil 10 Kunenus. He donyc-
Kaiime éblbpoca rHudrxocmu u3 npobupru!

OrcraBbTe CHHPTOBKY, HE racs ee, AJIs CJAeAVIOIEero OmeITa.

onbIT 5

HarpeBaHue XugKocTu B npo6upke,
3aKpenieHHon B Npo6upKoaepxarene

3aKpenuTe BTOPYIO IPOOMPKY C PACTBOPOM COJIM B IPOGUPKOAEpIKa-
rene. CHavana paBHOMEPHO HArpeiTe BCIO NPOOUPKY, a IOTOM — Ty ee
4acTh, I'Jle HAXOAMTCA MXUAKOCTb. Kak TONBKO pacTBOp 3aKMIINT,
OTCTaBbTE COMPTOBKY ¥ MOTaCUTE €e, HAKPHIB KOJIMauyKoM.

He BriEMMas npo6upKy U3 NPOGUPKOZEpKaTesi, BhlIeHTe ropaumit
PacTBOP B CTAKAH M ITOJIOJKHTE NPOOUPKY BMeECTe ¢ IpoOMpKoAep KarTe-
JIEM Ha CIelUaJbHYI0 OACTaBKY AN oxnaxaenusa. He cmasome zops-
Yy npobupky 8 naacmmaccossLic wmamue!

?

14. U3 Kaxkux 4acten coCTOUT Nnama? OxapaKTepUsynTe ux.

15. B KaKoM cny4ae XUAKOCTb B Konbe 3aKunuT 6uicTpee: Koraa nnams oxsa-
TbIBAET BCIO KONBY UK KOrAa ee AHO HaxoauTCs B BEPXHEW YacTu niame-
HU? OTBET 06OoCHY#HTE.

16. lNo4yemy Npu HarpeBaHWM NPOBUPKU HYIKHO CHaYana BCK ee NporpeTb?

17. B KaKylo CTOPOHY cnegyeTt HanpasnsaTb OTBEPCTUE NPOBUPKU, B KOTOPOM
HarpeBaloT MUAKOCTL?

18. Mouyemy HeNb3A CTaBUTbL ropaYyo NPOGUPKY B NNACTMacCOoBLINA WTATUB?

' BMeCTO CIMPTOBKHM MOZHO MCIIOJIB30BATH CYX0e Toplouee.
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pasmeJ

IlepBoHauaabHBIE
XUMHUUYECKHe IOHATUSA

BewecTtBa
M UX CBOUCTBA

Martepuan naparpadga NnoMoXXeT Bam:

> paanuyatb BelecTsa, PU3M4ECK1e Tena U matepuanb;
> xapaKtepu3oBaTb BellectBa No GpU3UYECKUM CBOW-
cTBam.

BemecrBo. B noBceiHeBHOM KU3HHU MbI CTAJIKHABA-
eMcs CO MHOTMMH BemjecTBaMu. Cpean HUX — Boja,
[IeCOK, ’KeJie3o, 30JI0TO, caxap, COJb, KpaxXMaJ,
yroasb... IIpogoyKaTs 9TOT mepedeHb MOYKHO OYEHb
mouaro. B corHM pas 0oJiblile BEIeCTB MCHOJBL3YVIOT U

Puc. 20. [IOJIy4YarT y4eHble.
MpupoaHsie Heine usBectHo cBeime 20 muaa BemectB. MHorme
BewecTsa

U3 HUX cyuiecTByIoT B npupoge (puc. 20). B Bosayxe
€CTh Pa3JUYHBEIe rasbl; B PeKaxX, MOpPAX M OKeaHaX,
KpOMe BOABLI, — pAaCTBODEHHBIE B He#l BeIecTBa;
B TBEpPJZOM INOBEPXHOCTHOM CJioe Hallel IJjaHeTbl —
MHOTOYMCJIEHHBIE MEHEPAJIbI, TOPHBIE MTOPOALI, PYAbI

ITECOK
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Puc. 21.
UCKyCcCTBEHHO
nony4YeHHble
Belwecrsa

u T. II. YpesBbr4ailHO 6OJIbIIOe KOJMUYECTBO BEIlecTB
HAXOJUTCSA U B JKUBBLIX OPraHU3MAax.

AmoMuHAA, UHKA, alleTOHA, M3BEeCTH, MBLIA, ac-
NUPHHA, MOJIUATUIIEHA, MHOTUX JIDYTHX BEIeCTB B IIPH-
poje HeT. MIX BEITyCcKaeT NpOMBIILIEHHOCTS (puc. 21).

Hexoropkble BemecTsa, CyIeCTBYIOIINE B IPUPOIE,
MOKHO TOJYYUTHE U B XMMHYECKOI JiabopaTopum.
Tax, npum HarpeBaHMM MapraHIOBKU BhIJeJIAETCA
KHUCJIOPOJ, a MPKU HAUPEBAHUU MeJa — YIVIEKUCIbINA
ra3. Y4eHble IIDU BBICOKON TEMIIEPATYpPe U JaBJIeHHU
NpeBpaiianT rpa@ur B anmMas, HO KPUCTAJJINKHN HUC-
KYCCTBEHHBIX aJIMa30B OY€Hb MEJIKHE U HeIPUTO/HbI
JJIA M3TOTOBJIEHUA IOBEJIMPHBIX yKpamenuii. [Tomay-
YUTH e MOy ParoleH bl KaMeHb MaJaxuT ¢ IOMO-
MIbI0 XMMUYECKHUX OIIBITOB HE yIaeTcH.

HeomwsemaemMbl M NPUIHAKOM BeuLecmaea A6.1A€mes
macca. CBeTOBBIE Jy4d, MATHUTHOE I0JIe HEe MMEIOT
MaccChl ¥ K BeI[eCTBAM He OTHOCSATCH.

BeiecTBOo — 3TO TO, M3 4€ro cOCTOMT (hUu3HUECKOoe TeJIo.
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DusuvecKum menom HA3BIBAKT BCE, UTO HMMEET
maccy u obbeM. PUIMYECKHUMH TeJIaMM SBJIAIOTCH,
HanmpuMep, Kanas BOABI, KPHCTAJJIUK MHHepaja,
00JIOMOK CTeKJIa, KyCcOueK IIACTMACCHI, 3€PHO IIIIe-
HUIBI, A0JIOKO, OpeX, a Takike J000i nmpeamer, U3ro-
TOBJIEHHBIIl 4€JI0BeKOM, — Yachl, MIPYIIKa, KHHUTA,
IOBEJIMPHOE YKpalleHye u T. J. :

P Hazosure Bemecrsa, M3 KOTOPBIX COCTOAT TaKue
(u3nIecKHe Tena: ILAUHA, TBO3/Ib, KapaHarl.,

Bemecrea, ucnons3yeMsbie JUIsI M3rOTOBJIEHUS IIpe/i-
MEeTOB, 000PYIOBaHMS, & TAKIKE B CTPDOUTENLCTBE U IPY-




rMX OTpaclAX, Has3elBAlT mamepuanramu (puc. 22).
IlepBBEIMM B UCTOPHUH YeJIOBEYECTBA OBLIN IIPUPOJIHBIE
MaTepuasbl — JIpeBeCUHa, KaMeHb, rauHa. Co Bpeme-
HEeM JIIOAY HAYYUJIUCH BhITJIABIATH METAJLIBI ¥ CTEKJI0,
MOJIy4aTh U3BECTh U LieMeHT. B mocneanue gecsruie-
THs Ha 3aMEHY TPaAWIIMOHHBIM MaTepUasiaM IIPHUXO0-
AT HOBEIE, B YACTHOCTHU PA3/INYHBIE IJIACTMACCHI.

Puc. 22.
CrpoutenbHble
marepuansi

P 13 kakux Marepuasios (mjacrmacca, CTeKJ0, Me-
TaJJ, TKaHb, APEBECHHA) MOTYT OBITH U3TOTOBJIEHbI
Basa, oxKepesibe, Tapeaka’?

ArperaTHbie COCTOSTHMA Bemiectsa. Belecrso mo-
JKEeT CYIIIeCTBOBATH B TPEX ATPEraTHBLIX COCTOAHUAX —
TBEPAOM, JKHAKOM U ra3zoo0pasHoM.

IIpu HarpeBaHWM TBEp/bIe BEIECTBA IJIABATCA, a
JKUIKOCTH 3aKMIIAIOT, IpeBpamasck B nap. [Hoauxke-
HHUEe TeMIIepaTyphl IPUBOAUT K 0OPATHBIM [IPEBpAaIe-
HuaAM. HekoTopnie rassl IPH BBICOKOM J[aBJEHUH
corkmekalored. IIpu Becex aTUX ABJIEHUAX MelbUyallne
4YaCTHUILEI BelllecTBa He paspymatoresa. Takum obpa-
30M, BeU,ECMB0, U3MECHAA AZPeZAMHOC COCMOAHUEC, He
npespawaemcs 6 dpyzoe.

Kaxaprii 3HaeT 0 Tpex arperaTHbIX COCTOSHHSIX
BOJIbI, B KOTOPBIX OHA CYIIECTBYET B TPHUPOJE: Jej,
BOJIA, BOAAHOM nap. Ho He BecAKoe BeIecTBO MOKeTr
OBITH TBEPALIM, XKHAKHM M rasoobpasubiM. Jlas caxa-
pa M3BECTHBI /IBA ArperaTHLIX COCTOSHHA: TBEpAOe U
xuzkoe. [ITpu HarpeBanuu caxap IJIABUTCH, 3aTEM €ro
pacIiaB TEMHEeT, U ITOABIAETCA HeIPUATHBIN 3anax.
OTO CBHIETENLCTBYET O INPEBPAIEHHH caxapa B Jpy-
re BellecTBa. 3HAYUT, razoobpasHOro COCTOSAHUSA
JIIA caxapa He CYIIecTByeT. A Takoe BelecTBO KaK
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rpaduT HeNb3A paciiaBuTh: Ipu Temneparype 3500 °C
OH cpasy IpeBpailaeTcA B mnap.

Kpucranmnueckue u amopgusie Bemecrsa. Ecian
paccMaTpHBaThL COJIbL M caxap 4epes YBeJIUYHTeJILHOe
CTEKJIO, TO MOYKHO 3aMEeTHTbh, YTO KPYIMHKH COJIH
umeloT popmy KyOMKOB, a caxapa — Apyryio gopmy,
HO TOKe NMpaBMJIbHYIO, cuMMeTpuuHvio. Kaxpasa ra-
Kas KpyIMHHKa ABJIseTcsa Kpucrawiom. Kpucmann —
3TO MPUPOJHOE (PU3UYECKOe TeJ0, UMeIolee IMI0CKHe
rpasu (IIOBEPXHOCTHU) U mpsaMble pedpa (CTBIKM rpa-
Heit). CiremoBaTeIbHO, COJIb M cCaXap — KPHCTALIHYe-
cKkue BemecTBa. K TakuM BeliecTBaM OTHOCATCH
JUMOHHAaA KHCJIOTa, IIIOK03a, ajIMas, rpagur, MeTaa-
Jgel 1 Ap. (puc. 23). Bo MHOrHX cay4yaAXx KPUCTAILIBI
BEIeCTB HACTOJBLKO MEJIKHe, 4YTO UX MOYKHO YBHIETH
TOJBKO 110 MHKPOCKOIIOM.

CTekJio — He KpHCTaJlJUdYecKoe, a amop@roe’
BelrecTBo. Eciii ero M3aMeab4uTh, TO MOJYVIUM Oec-
(opMeHHBIE KYCOYKH, HE MOXO0XKHMe APYr' Ha Jpyra.
AMOpP(MHBIME BellecTBAMHU ABJIAIOTCA TaK)Xe Kpax-
MaJj, MyKa, ITOJUITHJIEH U Ap. (puc. 24).

Puc. 23. Puc. 24.
Kpucrtannuyeckue Bellecrsa AmopdHbie BewecTsa
dusuueckne CcBoMcTBa BeuecTs. Bce BemiecTsa
Ypes3BBIUAMHO pasHooOpasHBI; Kajgoe obaajgaer
COBOKYITHOCTBIO OIIPee/IeHHbIX CBOMCTB.
CpolicTBa BelIecTBa — 3TO NPH3HAKH, IT0O KOTOPBIM BelIECTBO

OTJIMYHAEeTC s OT JIPYyroro Hiau no/100HO emMy.

! TepMUHE DPOMCXOMNT OT IPEYeCKNX MPUCTABKHY a- U c10Ba morphe — gopma.
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HKeneszo nerko oTIIMYUTE OT APEBECHHBI 110 IIBETY,
ocobomy OJiecKy, a TaKyKe Ha OIIyNb: MeTaJLJI Becerga
KaxkeTcs 0oJiee XOJOAHBIM, TAK KaK JIyYIlle IPOBOJUT
Ter1oTy. OcobeHHOCTLIO JKejie3a ABIAETCH TO, YTO OHO
NPUTATUBAETCS K MarduTy, a JpeBecMHa — HeT. B
OTJANUYME OT JKeje3a JIpeBecMHa B BOJle HE TOHET,
MOCKOJILKY €€ ILJIOTHOCTh MEeHbIIle MJIOTHOCTH BOJBI, &
IUIOTHOCTB KeJieza — Oosbine. Jenes30 Buliep:KuBaeT
BBICOKYI0 TeMIIepaTypy, a ApeBeciHa cHavaJja TeMHe-
eT, 3aTeM YepHeeT U 3aropaercHd.

CroilicTBa BeliecTBa, KOTOPELIE ONpPeIeNsiioT Ha0aI0JeHueM HJIH HU3-
Mepenuem, (e3 NpeBpaleHHs ero B Ipyroe BenecTso, Ha3bIBAKOT
duaureckumu.

BaskHeilimue (pusudyecKue CBOMCTBA BelllecTsa :

® arperaTHoe COCTOSIHUE NPHU OIpeJeleHHbIX TeM-
nepatype U JaBJIeHWUHA;

nBer, 6;1ecK (MM UX OTCYTCTBUE);

samnax (MM ero OTCYTCTBUE);

pPacTBOPUMOCTS (HJIM HEePACTBOPUMOCTH) B BOJIE;
TeMIIepaTypa IJaBJIeHHd;

TeMIepaTypa KUIeH!ud;

TJIOTHOCTH;

TeNJIOIPOBOJHOCTD;

9JIEKTPONPOBOAHOCTE (MJIM HEdJIEeKTPOIPOBOJ-
HOCTB).

ITepeueHs (GU3NUYECKHUX CBOMCTB TBEPABIX BEIleCTB
MOKHO PacIlMPHUTh, BKJIIOYHB B HET'O TBEPJIOCTD, IJIa-
CTUYHOCTH (MJIM XPYIKOCTh), a JJId KPHUCTAJNIHYec-
Kux — eme u (HOpMy KPHUCTAJIOB. XapaKTepuays
JKHUJIKOCTh, VKA3BIBAIOT, KaKag OHA — MNOABUMKHASA
WJIM MacJasAHUCTasd.

Takue (PpusauyecKkue CBOMCTBA KaK IBeT, 3anax,
BKYyC, ()OpMa KPHCTAJLJIOB MOXKHO OIPENEeNUTh BU3Y-
aJbHO, C MOMONIbI OPraHOB YYBCTB, a ILJIOTHOCTD,
9JIEKTPOIPOBOJAHOCTh, TeMIlepaTypy NJaBJIEeHHUA U
KHUIIeHUs onpejensor uamepeHuem. CpepeHus o
(hbu3uUecKUX CBOCTBAX MHOTHMX BellecTB coOpaHbl B
cnenuaJbHOR JHTEepaType, B YacTHOCTH — B CIpa-
BOYHHMKAX.
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Puanyeckne CBOMCTBA BeLECTBa 3aBUCAT OT ero
arperaTrHoro cocrosiHusi. Hanpumep, Mni10THOCTL
Nibfja, BOAb! X BOASHOIo napa pasanvHa. lazoobpas-
HbIA KHC0POA 6ECUBETHbIN, a XUAKUIA — rony6oi.

3HaHne (PU3WUECKUX CBOICTB IOMOraeT «y3-
HaBaTh» HeMaJo BellecTB. Hanpumep, Mean —
eIMHCTBEHHBIH MeTasn KpacHoro nusera. CoJe-
HBI BKYC MMEET TOJbKO IOBAPEHHAA COJb.
Hox — moutn yepHOe TBep/oe BeIecTBO, KOTO-
poe Npy HATrPEeBaHUM IIPEBPANIAETCS B TEMHO-
(buosterossrii nap (puc. 25). B bonsmmHCTBE CITY-
yaeB JJIs ONpeleIeHUs] BEIeCTBA HYHHO IPHU-
HMMAaTh BO BHUMaHNe HECKOJILKO ero CBOMCTE.

Puc. 25.
HarpeBsaHue noga

JTABOPATOPHbIV OMNbIT Ne 1

O3HakomneHue ¢ GU3an4ecKumm
CBOMCTBaMM BeLLecTB

Bawm BeIIaHO TpU NPOGHUPKH, B KOTOPHIX COAEPIKATCS CeJUTpa’, rpa-
dut 1 nosmaTHaer’. B BanieM pacnopsAMKe NN eCTh CTAKAH ¢ BOJOM (Wam
NPOMBIBAJIKA) M CTEKJISIHHBIE [TAJTOYKH,

Ormmmre BemecTsa. KakoB XapakTep 4acTUL Ka)<0ro serecTsa (Kpu-
CTAIMKH, NOPOILOK, MeJKHe KYCOYKH MPOU3BOJIBHOI Gopmil)? Beisc-
HUTEe, PACTBOPHAIOTCH JIM BEIECTBA B BOJIE, JIerue OHN HJIH TSKeJee ee.

3anumure (pusHUeCKHe CBOMCTBA BELIECTB B TAGJIHILY:

Bemecrso
DuzuuecKue CBOKCTBA

ArperaTHoe cocTosTHAE
B OOBIYHBIX YCIOBHAX

-

Kaxkoe cBO#MCTBO (CBOMCTBA) IIO3BOIAET OTIIMUHTL KAXKA0€ BEIecTBO

OT ABYX APYTHX?
Hazosure cBOICTEA, OJ[HHAKOBBIE AJA ABYX (Tpex) BEIeCTs:

Cemmnrpa T'pagur Hommarninen

Kpome (husuuecKnx CBOMCTB, Kaz10e BelecTpo nMeeT
U XxuMuyeckue cocTBa. QO HUX MOUAET peup no37Ae.

' MunepanbHOe yioGpeHue.

2 r ~

“ Vuurenb MOMKET 3aMeHUTh rpaduT cepoil, MeJHBIMM HIW sene3HbMH
ONMWJIKAMM, a IHOJMITHIIEH — JIPYI'MM IMOJUMEpPOM.
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19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

BbiBOAbI

BemecTBo — T0, M3 4ero COCTOMT (pu3uueckoe Teao. He-
OTHheMJIEeMBIM IIPH3HAKOM BellleCTBA ABJIAETCH ero Maccea.

BemecTBO MOJKeT CyLIeCTBOBATEH B TPeX arperaTHbIX
COCTOAHMAX: TBEPAOM, JKHIKOM M razoobpasnom. Teepasie
BenecTBa OBIBAIOT KPHCTAJLIHYECKMMH H aMOP(HBIMH.

CeoiicTBa BemecTBa — 3TO NMPH3HAKH, M0 KOTOPHIM
OHO OTJIMYAEeTCH OT APYroro BelecTsa MM Nono6Ho emMy.
DdusnyecKHe CBOMCTBA BelIeCTBA ONpeAeNsioT Habnone-
HHEM HWJIH M3MepeHHeM, (6e3 npeBpalleHus ero B Apyroe
BellecTBO.

Yr1o Takoe du3nyeckoe Teno, BewecTso, matepuan?

Hangute cooTBeTcTBUE:

Bewectso ®dusnyeckoe TeNo

1) 3on0T0; a) TepMoOMETp;

2) pTyTh; 6) KonbLo;

3) bymara; B) BUTPUHA,;

4) cTexno; r) TeTpagb.

BbiGepute cpeau NPUBEAEHHbIX CNOB U CNOBOCOMETAHUM TE, KOTOpbIE OT-
HOCHITCA K BeLlecTBam: CTON, Mefb, nea, nnactmaccosas 6yTbinka, Cnupr,
rasera, BOASHOW nap, cepebpsaHan Lenoyxa.

Kakue 13 BelwecTB ABNAIOTCA CTPOUTENLHBIMU MaTepuanamu: yrnekucibli
ras, }ene3o6eToH, CTeK10, Bymara, KanpoH, ctans?

MNpuBeanTe NpuMepsbl: @) HECKONbKUX NPEAMETOB, CAENaHHbIX U3 OHOro
marepuana; 6) npeaMmeTa, caenaHHoro U3 HeCKONbKUX Marepuanos; B) ABYX
MaTepuanos, U3 KOTOPbIX U3roTOBNAAIOT aHaNOrMYHbIe NpeamMeTsbl.
OnuwuTe pU3nYyecKne cBoNCTBa Mena.

Kakue BellecTBa, UMeloWwMnecs y Bac AoOMa, MOXHO onpeaenuts no 3a-
naxy?

B cocyaax 6e3 3TUKEeTOK COAEepXaTcs AyXu, pacTuTenbHOoe macno, nosa-
PEHHaA COMb, KYCOYKHU xenesa, mpamopa. Mo KakuM CBOWCTBAM MOXHO
onpeaenuTb Kax/joe BewecTso?

Ha3oBUTE HECKONbKO TBEPAbIX BELeCTB, KOTOpble Bbl IEMKO MOXeTe
OT/IM4UTL OT OCTallbHbIX.

[MpuHAB BO BHUMaHue $u3nyeckue CBOMCTBA BeLLEeCTB, OGBbACHUTE, NoYe-
MYy OTBEPTKHU U NNOCKOry6Lbl UMEIOT, KaK NPaBuno, NIaCTMacCoOBbIE PYYKH.
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G(CHEPMMEHTMPYEM [OMA \
CBOMCTBA HEKOTOPbIX NPOAYKTOB NMUTaHUA

HanuwuTe Ha OTAeNbHbIX TMCTOYKax 6ymaru Ha3BaHUs BELWECTB: MyKa,
noBapeHHas Cconb «3KCTpar, caxapHas nyapa, Kpaxman. Hacbkinbte Ha
KaKAabli NUCTO4EK NO HECKONbKO rPaMMOB COOTBETCTBYIOWEro BellecTsa.

OnuwuTe BHEWHUIM BU] BELECTB.

PasoTpuTe WenoTKy Ka)aoro BewecTsa nanbuamu (onpegenure, Ha-
CKONbKO MENKUMU ABNAIOTCA EM0 YaCTUYKH).

MonpobyiTe BelecTBa Ha BKYC (C BelwecTsamMu, UMEIOLMMUCS B XU-
MUYECKOH nabopaTtopuu, 3TO AenaTb KaTeropu4eCcKu 3anpeLyeHo).

BbifiCHUTE, PacTBOPSAIOTCA U BelwecTsa B BOAE.

3anuwuTe pesynbraTthl UCCnefoBaHuUi U HabnioaeHun B Tabnuuy, aHa-

NOrUYHYIO NpeacTaBNeHHOM Ha ¢. 32.
MOXHO N1 pa3nnuunTb 3TH BewecTea? Ecnu aa, T0 Kak UMEHHO?

5 YucTble BelwecTsa U cMecu

Martepuan naparpada noMoXeT Bam:
» 0C03HaTb, YTO aGCONIOTHO YUCTbIX BELLECTB HE CYLLIECT-
BYET;
» pasnuyartb OAHOPOAHbIE U HEOAHOPOAHbIE CMECH Be-
ecTs;
» BbIICHWUTb, B KaKWX CMecsix PU3MYECKUE CBOWCTBA
KOMNOHEHTOB COXPAHAKOTCS, @ B KAKUX — HET;
» BblGpaTh METOA pa3aeneHus CMecu BeWecTs B 3aBU-
CUMOCTK OT ee Tuna.

Yucreie BemecTBa U cmecu. Kajkaoe BelecTBO
BCEerja COAEPIKHUT ONpe/iesIeHHOe KOJIUYeCTBO MpuMe-
ceil. Bewecmao, 8 KOMOPOM noumu Hem npumeceil,
Ha3viearwm wucmosim. C TAKNMH BelecTBaMu pabora-
IOT B Hay4HOU snabopaTopuu, INKOJBHOM XHUMHYe-
CKOM KabuHeTe. 3aMEeTHM, UTO AOCONIOMHO YUCMbLX
sewecma He cyuiecmeyem.

Ecau codepianue npumeceil 6 gewecmee 3HALU-
menvHo, mozda 3mo — cmecyh seuwjecms. Cmecamu
SIBJIAIOTCA MOYTH BCe IIPUPOJHLBIE BellecTBa, IPOJAYK-
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Puc. 26.
OpHopoAaHan cMech
(BOAHLIN pacTBOp caxapa)

ThI NATAHUSA (KPOME COJIH, caxXapa, HEKOTO-
PBEIX APYTHX), MHOTHE JIeKApPCTBEHHEBIE U
KOCMETHYECKHEe CPe/iCTBa, TOBapHI ObITOBOM
XHMHIH, CTPOUTENbHBIE MAaTePHUAJIEL.

Kaxxnoe BemiecTBo, coAepskaiieecs B
cMeCH, HAa3bIBAIOT KOMNOHEHMOM.

Cy1ecTBYIOT 0/JHOPOAHBIE ¥ HEOJZHOPOJ-
HbIE CMECH.

Oxsoponasie cmecu. Job6aBum HeOOJIb-
IIyIO TIOPIMIO caxapa B CTAKAH C BOAOH M
OyseM IlepeMenivBaTh, IOKA BeCh caxap He
pacTBopuTcsa. JHHAKOCTH OyaeT HMeTH
cnaakuii Bkyc. Takum obpasom, caxap He
ncyes, a ocrancsa B cmecu. Ho ero xpucras-
JIMKOB MBI HEe YBH/IVIM, JlasKe paccMaTpUBasd
KaILTI0 XUAKOCTH B MOIMHBIH MUKPOCKOIL.

IIpuroToBieHHAs CMeCh caxapa M BOJABI SBJISETCHA
odnopodrol (puc. 26); B Heil paBHOMEPHO IlepeMeIna-
HbI MeJIbYaiIIe YaCTHIIHI 3THX BelleCTB.

Cmecn, B KOTOPBIX KOMIOHEHTEI HEBO3GMOKHO Oﬁllap)"ﬁiHTb HabJ0-
NeHHeM, HA3BIBAKT OJJHOPOAHBIMM.

BonbIIMHCTBO METANIMYECKHUX CILJIABOB — TaKXXe
oaHOpoOAHBIe cMecu. Hampumep, B crmiiaBe 30J10Ta C
Me/bI0 (éro MCIIONb3YIOT JJSi U3TOTOBJIEHUA IOBEJIND-
HbIX YKpalleHu#) OTCYTCTBYIOT KpacCHBIE YaCTUIbI
MeJM ¥ JKeJIThIe YaCTHUILbI 30JI0Ta.

W3 marepunasioB, KOTOPEIE ABIAIOTCA OAHOPOAHBEIMHA

'r’l"c- 27. CMECAMHM BEI[eCTB, W3TOTOBJAIOT MHOIO IIPeIMEeTOB
peameTsl, -

st MR pa3HooOpasHOro HazHaueHud (puc. 27).

W3 OAHOPOAHBIX K OJTHOPOJIHBIM CMeCAM IIpHHaIAJIeXaT BCe CMeECH
cmecei rasoB, B TOM uHcje M Bo3ayx. CymecTByer HeMmao

AR . JIPATOIEHHBIN

MOHETA




OJHOPOJHBIX cMecell »xkuakocreit. Takas cmecs obpa-
3yeTcA IPU CMEIIMBAHNM, HATIPUMED, CIIHPTA ¥ BOJHIL.

P ITIpuBeauTe CBOI IpuMep OXHOPOAHOM CMECH.

OxHOpPOZHBIE CMECH ellle HA3LIBAKT pPaAcmeopamu,
JlaKe eCJIK OHH TBepJble UM razoo0pasHbIe.

ITo Hexomopbim Puauueckum ceoiilcmseam o0HOPOO-
Hble cMecu omaudalomes om ux xomnonenmos. Tak,
CILJIaB 0JIOBA CO CBUHIIOM, MCIIOJIB3YEMBIH s IasSHUA,
ILIABUTCS IPH 60JIee HUSKOM TeMIlepaType, 4eM YHUCThIe
Metassibl. Boga sakunaer npu remuneparype 100 °C, a
BOJHBINA PACTBOD COJIM — npu GoJiee BRICOKOM TeMmepa-
Type. Eciii Bogy oXJaguTh A0 TeMIEpaTyphl
0 °C, oHa HauYyHeT NpeBpAallaThCHA B JIeJ.
PacTBop conu Ipu 9TUX YCIOBHSIX OCTAETCS
JKHIKOCTBIO (OH 3aMep3aeT IIPU TeMIepaType
ke 0 °C). B aToM MO3KHO yOeANTHCSA 3UMOM,
KOT/ia ZOPOT'H ¥ TPOTYAPhI, IOKPBITHIE JIBAOM,
[IOCBINAIOT CMEChIO COJIH ¢ mecKoM. Jlex moa
JeHCTBHEM COJIH ILIaBHTCA; o6pasyeTcs Boa-
HBIA PACTBOP COJIM, He 3aMep3arluii Ha cJia-
0oM MOpo3e. A ecOK HYKeH JJIs TOro, YTOOkI
Jiopora He 651718 CKOJIB3KOM.

Heoauopoansie cmecu. Bam ussectHo, 4T0
MeJI He pacTBop#AeTcA B Boge. Eciu ero nmopo-

Puc. 28.
HeoaHopoaHas cmech YacTUObLI MeJa, KOTOpBIe BHAHLI HEBOOPY-

mena v BoAabl

IIIOK BCBIIIATh B CTAKAH C BOAOH, TO B 06paszo-
BaBIIIEMCHA CMECH BCerga MOXXHO OOHapy»KHATh

JKEHHBIM IJIa30M WJIM B MUKpOCKoI (puc. 28).

CmecH, B KOTOPbIX KOMIIOHEHTHI MOJKHO O0HAPYKHTH HAOII0/IeHH-
eM, Ha3bIBaT HeOTHOPO/IHBIMH.

K HeogHOpoaHBIM cmecaMm (puc. 29) oTHocATCA
6ONBIIMHCTBO MUHEPAJIOB, IOYBA, CTPOMTEIbHEIE Ma-
TepHuaJibl, JXUBbIe TKaHW, MYTHas BOJA, MOJOKO H
JApyrue IpoAyKThl MATAHUSA, HEKOTOPEIE IEKapCTBeH-
HEI€ M KOCMETHYEeCKHe CPeJICTBA.

P IIpuseauTe cBOi MpuUMepP HEOAHOPOJAHOM CMECH.

B HeoOHOpOOHOL cmecu Quiauyeckue ceolicmea
Komnonenmog coxparaiomces. Tak, xKejle3HbIe OMMUI-




Puc. 29.
HeoaHopoaHbie
cMecu:

a — CMechb
BOAbI U CEPbI;

6 — cMmechb
pacTUTENbHOro
macna v Bogsl;
B — CMeCb
BO3AyXa 1 BOAbl

Cxema 3.
BeuwjecrBa
M CMecH

KH, CMEIIaHHbIe C MeJHBIMHU MJIH AJTIOMUHNEBLIMHU, HE
TEePAIT CHOCOOHOCTH NPUTATHBATHCS K MATHATY.
Boja B cMecH ¢ mecKOM, MeJIOM MJIM IJIMHOM 3aMep3a-
et nipu Temneparype 0 °C u sakunaer npu 100 °C.

HexkoTopbie BHABI HEOJHOPOAHBLIX CMeECEd HMeIOT
cremuajgbHBIe HA3BAHUA: neHa (HampuMmep, MIEHO-
IIJIACT, MbLIbHAA II€HA), cycneH3us (CMech BOABI C
HeGOJMBIIUM KOJUYECTBOM MYKH), amyavcus (MoJo-
KO, Xopomo B36OJTAHHBIE PACTUTEJLHOE MACJIO C
BOJI0¥), @3p030ab (ABIM, TYMaH).

P B KaKuX arperaTHBIX COCTOSHUAX HAXOLATCA KOM-
IIOHEHTHI B KAXKJI0M HA3BAHHOM cCMecH?

Marepuas, U3JI03KEHHLIH Bblle, 0000meH B cxeMe 3.

| BEWECTBA |.
_~ ph *
(‘-lucrue aemecraaD Q Cmecu )
& 1
O[IHOPOAHblIE  HEO[QHOPOAHbIE
(pacTsopbi) (NeHbl, CycneHauu,

3MYNbCHUKU, a3PO30ITH)

MeTons! pasnenenus cMeceil. HYacTo BO3HHKAET He-
00X0AUMOCTh Pa3ieIUTh CMeCh, YTOOBI MOJIYYUTH ee
KOMITOHEHTHI HJIA OYUCTHATH BEI[eCTBO OT IPUMeCcei.

CyiiecTByeT MHOrO METOJOB pa3fieJIeHUs CMecei.
Wx BeIOuparT, y4ATHIBAA THUI CMECH, arperaTHoe
COCTOAHHE U pas3inu4dusi B (U3MYECKHUX CBOMCTBaX
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KoMnoHeHTOB (cxema 4). HexoTopsie mMeToxbl Bam
HM3BECTHBI U3 KypPCa IPHPOJOBEICHUSA.

Cxema 4. =
MeTozsi METOAbI PASAENEHUA CMECE”
pasaeneHus = ==
cmecen HEOAHOPOAHbIX OAHOPOAHbIX
. S * n
orctauBaHue GUNLTPOBAHWE AEWCTBUE MarHuUTa BbinapusaHue neperoHKa
(aucTunnauun)
NecoK + Boga, Thipca + BoAa, HenesHole BOAHbLIW pacTBop HedTb,
pacTuTenbHoe nNecok + Boaa 1 fpeBecHble noBapeHHoOn  NpUpPoAHan Boaa
Mmacno + soaa ONUNKK conu

P O6bsacHUTe, O1arogaps KAKMM CBOMCTBAM KOMIIO-
HEHTOB BO3MOXXHO pasjejieHHe KaXI0i HeoZHO-
pOAHOM cMecH, VKa3aHHOM Ha cxeMe.

PaccMoTpuM, KaK MCIOJIB3YIOT HEKOTOPhIE
METOMLI pa3eIeHUs CMecei.

IIponecc (pUIBTPOBAHUA JIEXKHUT B OCHOBE
paboTsl pecriupaTopa — ycTpoiicTBa, KOTOpoe
3alUIIAeT JerKue YejaoBexa, paborawoiero B
CHJIBHO 3aNbLIEHHOM nomeineHun. B pecnu-
paTope uMeroTcs GUIBLTPHI, IPENATCTBYIOMUE
nonazasuo neuty B Jerkue (puc. 30). IIpo-
CTeMINMHA pecnupaTop — IIOBA3KA M3 He-
CKOJBLKHMX cJoeB mapau. PuinbTp, U3BJIEKa-
O BB U3 BO3AYXA, €CTh ! B IILLIIECOCE.

C moMOIIbI0 MAarHUTA B IIPOMBIIIIEHHOCTH
Puc. 30. oborainamT KeJIe3HYK pyAy — MarHeTHr.
PaGouun Buiarogapsa ¢cnoco0HOCTH NMPUTATHBATHCA K MArHuTy
B pecnupatopeé  ,una oTgesnsieTcs OT NecKa, IJIMHBI, 3eMJIH M Ap.

Takum crmoco60M HM3BJIEKAKOT Keje30 M3 IIPOMBIII-
JICHHBIX ¥ OBLITOBBIX OTXO/OB.

BaXHBIM METOJOM pas/le/IeHusi OJHOPOLHBIX CMe-
ceil KHUAKOCTEH ABIACTCA NepezoHKa, WiIu oucmu-
aayus'. ITOT MeTO MO3BOJAsAeT OYUCTUTE IPUPOLHYIO
BOAY OT npuMecei. [lonydyeHHYIO YMCTYIO (AUCTHNIH-
POBAHHYI0) BOJAY MCIOJB3YIOT B Hay4YHO-HCCJIe[0Ba-
TeAbCKHUX JabopaTOpPUAX, B IIPOM3BO/CTBE BeIlECTB
JUIA COBPeMEeHHOM TeXHMKH, B MeJINLIVHE AJIA IPUro-

! Tepmur mponcxoauT ot naTuHcKoro ciaosa distillatio — crexanne kamnamu.
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TOBJIEHUSA JIEKAPCTB. B NPOMBIIIJIEEHOCTH IIe€peroH-
KoM HedTH (CMeCh MHOTHX BelLIeCTB, IpeuMyIe-
CTBEHHO — JKHJKOCTe#) nojy4yawT 6€eH3WH, KEepOCHH,
Au3eJbHOEe Toproyee.

B nabopaTopuM NEeperoHKY OCYIECTBJISIOT Ha CIIe-
muanbHOH yeranoBKe (puc. 31). Ilpu HarpeBannu cmecu
KHUIKOCTEH CHavajla 3aKWIaeT BELIeCTBO ¢ Haubosee
HHU3KOH TeMIepaTypoii KuneHus. Ero nap BeIXOAUT U3
cocyza, OXJa)KaaeTcs, KOHAeHCUupyercesa', u 06pa3oBas-
LIascsA >KUJKOCTh CTEeKaeT B npueMHHK. Korma aroro
BellecTBa y»ke He Oy/ieT B cMecH, TeMIIepaTypa HAYHET
IMOBBIIIATLCSA, ¥ CO BDEMEHeM 3aKHuaeT APYroi KU KU
KOMIIOHeHT. Hesleryune }KUJKOCTH OCTAaXOTCH B COCYE.

Puc. 31.
Na6opaTtopHas yctaHOBKa
ANA NeperoHKu:
a — o6bl4yHan;
1 — cMmech MuaKocTen
C pa3HbiMu
TeMneparypamu
KUMEHUs;
2 — TepMOMEeTp;
3 — BO/JAHOW XONOAUNBHMK;
4 — NpUeMHHUK
6 — ynpouweHHas

6

PasnesieHne pasjiMuHBIX CMeCcei IIpouc-
XOAMT U B npupoge. Y13 Bogayxa ocenaioTr
YaCTHUIBI TBIJIM, & BO BpeMs JOKAA U CHe-
ra — KaleJbKH BOJBI, CHE}KMHKH. B pe-
3yJbTaTe OTCTAMBAHUA MYTHAs BOJAA CTa-
HOBHUTCA Npo3payHoit. OT HepacTBOPUMEBIX
BelnecTB BOJia OYHIaeTCA U IIPHU IIPOXOXK-
neHHH depe3d mnecok. Ilocse mcnapeHus
BOJBI Ha Oeperax JIMMAaHOB OCTAIOTCH
COJIM, KOTOPHIEe OBLIY PACTBODPEHBI B Heil.
W3 Boabl, BEITEKAKOIE# M3 CKBa*XHUHBI,
BBIJIe/IAIOTCS PACTBOPEHHEBIE rasdkl.

! TepMun mpoHcxoguT OT

VIUIOTHEHUE.

JaTHHCKOro ciosa condensatio — crymesnue,
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29.
30.

31.

32.

33.

34.

35.

36.

BbiBOAbI

Kaxaoe BeImecTBo COXEePAKHT MpuMecH. YHCTHIM CYH-
TAlOT BEWECTBO, B KOTOPOM NPHMeceH IMOYTH HeT.

CmecH BemecTB OBIBAIOT OMHOPOAHBIMH H HEOXHOPO/ -
HbIMH. B 01HOpPOAHOM CMeCH KOMIIOHEHTHI HEBO3MOKHO
ofHapyXuTh HaOIXJEeHHeM, & B HEOXHOPOXHOH CMeCH
3TO BO3MOYKHO.

Hexotopsle ¢u3uIecKkHe CBOHCTBA OXHOPOAHOM
CMeCH OTJIMYAIOTCH OT CBOMCTB KOMIIOHEHTOB. B HeonHO-
POOHOM CMEeCH CBOMCTBA KOMIIOHEHTOB COXPAHAKOTCH.

HeopuopoaHble cMeCH BeIIeCTB Pa3aeIsioT OTCTaAH-
BaHHeM, (PHIBTPOBAHMEM, MHOTJAa — NelcTBHeM mar-
HUTA, 4 OJJHOPOJHEIEe — BhINAPHBAHHEM H IIePeroHKOMH
(macTHIAAIMEeH).

Kakue TUMbl CMeceit CyLecTBYIOT U Y4EM OHU OTAUYAIOTCA?

3anuwute npuBeaeHHbIe CNoBa WU CNOBOCOYETAHUS B COOTBETCTBYIOWUE
cTon6Ubl NMOMELWEHHON HUXKe Tabnuubl: anioMUHUKA, nenen, rasetHas
6ymara, pTyTb, BO34yX, MUOAHAA HACTOMKA, rPaHUT, neJ U3 YUCTOW BOAbI,
yrneKucnbin ras, Xene3o6eToH.

Yucrole Bewecrea Cwmecu
OAHOpOAHbIE HEeoAHOPOAHbIe

Ha30BUTE HECKONbKO MPOAYKTOB MUTAHUSA, KOTOPblE ABNRIOTCA PacTBo-
pamu.

Kakxow nonynapHbii HANUMTOK B 3aBUCUMOCTH OT cnoco6a NpuUroToBneHus
6bIBaeT 0JHOPOAHOM UM HEOAHOPOAHOW CMECbHI0?

MOXHO N BOAHLIA pacTBOp NOBapeHHON CONU NPeBpaTuTb B HEOAHOPOA-
HYI0 cMecb? EC MOXHO, TO Kak 310 caenatb?

KaKkue cMecu MOXHO pasaenutb GUnsTpoOBaHMEM: a) CMECh NeckKa U Mu-
Hbl; 6) CMECb CNUPTa U MEAHBIX OMU/IOK; B) CMECH BOAbI U 6EH3WHa; I) CMech
BO/bl C KYCO4KaMu nnacTmacchb!? HazoBute BelwecTsa, KOTOpbIe OCTaHyT-
cs Ha dunsrpe.

Kak 6bl Bbl pa3fenunu CMechk: a) NoBapeHHoW conu U Mena; 6) cnupra u
BOAbI? Kakue pasnuuMs B CBOMCTBAax BELWECTB AalT BO3MOMXHOCTbL MC-
nonb308aTh BblGpaHHbIK BaMu MeToa?

MpoaymaiiTe 3KCNEPUMEHT NO pasfeneHuio CMecu NoBapeHHoW Conu, nec-
Ka, }ene3Hblx U ApeBecHbIX oNuNoK. CoctaBbTe ero niaH, KPaTko onulIuTe
KaX/bl¥ 3Tan 3KCNepuMMeHTa U paccKamuTe 06 OXuaaeMbix pesynsrartax.




{ 3KCNEPUMEHTUPYEM [IOMA \

OTcTauBaHue

B ABa CraKaHa Haneite BOAbl. B 0AWH CTakaH Hacbinste 1/2 YaiHon
NOXKM NECcKa, a B APYrolM — CTONLKO XKe Kpaxmana. OgHOBpeMEeHHO nepe-
mewanTe o6e cmecu. C 0AMHaAKOBOMW N CKOPOCTbIO OCEAAI0T YacTUlbl Be-
wecrs B Boae? ECnu HeT, To KaKue YacThubl oceaaloT 6bicTpee v novemy?

Csou HabnoAeHUs 3anylinuTe B TeTpaib.

PazpgeneHue cMmecu Tpex TBEpAbiX BewecTs

Cmewante HebonbluKe KONUYecTsa n3Meb4eHHOro neHonnacra, nec-
Ka U NoBapeHHOMW CONK.

KaKkue MeToabl MOXHO UCMONb30BaTb ANS Pa3faeneHus 3Toi CMecu?

Paspenute cMmeck*. Ecnu Heo6XxoaMMO HarpeBaHue, OCyLIeCcTBAAWTE

ero 04eHb OCTOPOXHO.
k Kambli aTan 3KcnepuMeHTa onuluuTe B TeTpaau. /

ATOMbI. UOHDI.
XUMUYECKUEe 3NeMeHThI

Marepuan naparpada NnoMOXXeT Bam:

» BbIAICHUTb, KaKoe CTPOeHUe UMEET aToM;

» NOHATb, B 4YEM pasnuyne Mexay aToMOM U UOHOM;

» YCBOMUTb Ha3BaHWA ¥ 0603HAYEHUA XUMUYECKUX 3Ne-
MEHTOB — OnpeaeneHHbIX BUAOB aTOMOB,

» wucnonb3oBatb nepuoan-eckyio cuctemy . M. Mexaene-
eBa KaK UCTO4MHUK CBEIeHU 0 XMMUYECKUX INEMEHTaX.

ATtomsbl. O BelecTBax, UX CTPOEHUH Pas3MBIIIIAIN
emle ApeBHerpeueckne Guiocodnl. OEM yTBEPKAAIH,
4YTO BEIeCTBA COCTOAT U3 AmMOMO8 — HEBUAUMBIX U
HeJeJWMBIX YACTHUI], & B Pe3yJibTaTe UX COCNUHEHUSA
o6pasoBajici M CYIIECTBYET OKDPYKAKIIUA MHUP.

! ®uabTpOM B IOMAIITHAX YCAOBMAX MOXKET CJIYHKHUTH BATA WJIH 6uHT, CI0-
JKEHHBIH B HECKOJBKO pa3d. PuisTp HeOGX0AMMO MOMECTATh B X03ANCTBEH-
HYIO JeHKY.
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Puc. 32. B mepeBoze ¢ rpeyecKoro CJIOBO «aTOM» O3HAYAET

Crpoenne «HEIeJTUMBIH » .

npocreuvwero

dioms JokaszaTk CylLeCTBOBAHME ATOMOB yAAJNOCH JIHIIb B
(nnanetapHas XIX B. c DOMOIIBIO CIOMKHBIX (PUIUYECKUX DKCIepH-
mopgens) MeHTOB. OZHOBPEMEHHO ObLIO YCTAHOBJIEHO, YTO ATOM

He ABJIAETCS CILIOIIHOM, MOHOJMHUTHOM yactunei. OH
COCTOUT U3 A0pa u aaekmporos. B 1911 r. 6sL1a npen-
JIOXKEHA OJ{HA U3 IMePBBIX MoJeJsIeli aToMa — ILIaHeTap-
Has. CornacHo 2ol Mojienn, S{po HAXOAUTCA B IEHTpe
aToMa M 3aHUMaeT He3HAYUTEIbHYIO YacTh ero obbema,
& 9JIEKTPOHBI IBUKYTCA BOKPYT s/IpAa 110 ONpeJeIeHHbIM
opburam, Kak nuaneTsl — BOKpyr Connna (puc. 32).

OJIEKTPOH B THICHYM Da3 MeHbIUE aTOMHOTO fpa.
TO OTPHIATETLHO 3apsiykeHHas yactuua. Ee sapag —
HAMMEHbIIMH U3 CYIecTBYIOIUX B npupoge. Ilosro-
MY BEeJIMUMHY 3apsafa 0JeKTpoHa (QU3UKU NIPUHAIHA 3a
€IUHULY U3MEPeHUs 3apAN0B MEJIbYaMITHX YACTHIL
(KpoMe 371eKTPOHOB, CYILECTBYIOT ¥ IPYTHe YaCTHIbI ).
Takum obpaszom, sapsax assexTpoHa pased —1. Dry
yacTuny 0603HAYaKOT TaK: € .

Slapo aToma 3apsKeHO MOJIOKUTENbHO. 3apsa/ Aapa
M CYMMAPHBIN 3apAJ BCEX 3JIEKTPOHOB ATOMA OJMHAKO-
BEI 10 BeJIMYHMHE, HO IIPOTHBOIOJIOMKHEI 110 3HaKy. Ilo-
3TOMY Amom aseKkmporeitmpanvhsiii. Eciv sapan sapa
aToma cocraBider +1, TO B TAKOM aToMe HAXOIUTCH
OJIMH 3JIEKTPOH, €CJIX +2 — ABa 3JIeKTPOHA U T. 1.

3/1EKTPOH

ATom — meJapuaiilias 3NEKTPOHEHTPAJBHAA YACTHIA BEIIECTBA,
COCTOAINANA H3 MOJIOKHTENBHO 3aPAKEHHOr0 AJpa H OTPHILATEIBHO
3apAKeHHBIX JJIEKTPOHOB, KOTOPbIE ABHIKYTCH BOKPYT Hero.

Honbl. ATOM B ONpEJENTEHHBIX YCJIOBHAX MOKET
NOTepATh JU60 IPUCOEAMHUTH OAUH MM HECKOJBLKO
3JIEKTPOHOB. Hpn O9TOM OH CTAHOBHUTCH ITOJIOKHUTEJIBHO
HMJIA OTPUIATEJIBHO 3apAYKeHHOM yacTuIeil — uonom’.

Hon — zapsmmenHasn wactunna, ofpasosasmasncs B pe3yJjabraTe
NMOTEePH ATOMOM MJIH IIPHCOEIHHEHNA K HEMY OJIHOI'O HJIH HECKOJb-
KHMX DJIEKTPOHOB.

! C110BO «1OH» B IIEpEBOIE € PPEYECKOrO 03HAYALT «uaymmit» . B orauune or
5JIeKTPOHEATPAIBHOrO ATOMA HOH CHOCOGEH IePeMelaThCs B 3TeKTPHYECKOM
mnoje.
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Ecau aroM TepAeT OJMH 2JEKTPOH, TOo ofpasyercA
HMOH ¢ 3apAgoM +1, a ecau npucoeauHAET dJIEKTPOH,
To 3apaj uona Gyzer paseH —1 (cxema 5). B cayuae

Cxema 5.
O6pa3zoBanue IIOTEepH ATOMOM HJIHM TIPUCOEJMHEHUs K HeMYy ABYX
WOHOB 2JIEKTPOHOB 06pAa3yIOTCHA MOHBI C 3apAJaMM COOTBET-
W3 aTOMOB CTBEHHO +2 win —2.
Ob6pazoBaHue HOHA
Harpusa Xaopa
- e = , ‘ Tt '
aTomM HOH arToMm HOH

CymiecTBYIOT TaKKe HOHbBI, 00pa3oBaBIINeCcs U3 He-
CKOJBKHX ATOMOB.

Xumuueckne 3 xeMeHTEl. AToMOB BO BecesleHHO# —
GeCKOHEYHOEe MHOMXecTBO. IX pa3nuyaioT no 3apagaM

anep.

Buj aromos ¢ onpeaeIeHHBIM 3apsaaom sipa Ha3bIBAKT Xumuiec-
KiumaiemeLmom.

ATOMBI ¢ 3apAAOM sfiapa +1 MpHHALIEKAT OJHOMY
XUMUYECKOMY 2JIEMEHTY, C 3apAAoM +2 — Apyromy
3JIEMEeHTY U T. 1.

IMoHsTHE «XUMHAYECKUHN B3JEeMEeHT» HCIOJb3YIOT
a0 kaaccuukanuu aromos. C aHATOMHYHOM IeNEI0,
HaIpuMep, BBeZIeHbI copTa (PpyKTOB, OBOLIEH, [IBETOB
urT. . CregyeT NOMHUTh: XUMHUYECKHUH 2JIEMEHT — He
YyacTHUIA ¥ He BellecTBO (TaK ke KaK Ha3BaHUe copTa
abaok — ato He A6/0K0). OH He EMeeT arperaTHoro
COCTOAHWA, IJOTHOCTH, TeMIEpATYpHl IINaBJIEHUH,
Apyrux GusH4ecKUX CBOUCTB.

Ceiiuac m3BeCTHBE! 115 XWUMHUYECKUX 3JIE€MEHTOB.
Sapaasl Afep UX aTOMOB cocTaBasoT ot +1 g0 +112,
a Takixe +114, +116 u +118.

ITourn 90 31eMeHTOB CYILIECTBYIOT B IIpHpOJe, a
ocTajsbHbBIE (KaK NPaBuUjIo, ¢ HAUOOJIBIIUMHU 3apAIaMu
ATOMHBIX 5ilep) — MCKYCCTBEHHBIE 3JiIeMeHThI. X no-
JIy4aroT yueHble HA YHUKAJIbLHOM HCCJIe0BATEIbCKOM
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obopyzoBaHMU. fAapa ATOMOB MCKYCCTBEHHBIX 3JIe-
MEHTOB HeYCTOMYHUBEI ¥ OLICTPO pacnajiamoTced.

Ha3zBaHMsa XMMHYECKHMX 3JIeMEeHTOB, aTOMOB H
HOHOB. ¥ KaXJOT0 XHMHYECKOT0 9J1€MeHTa eCTh Ha-
spanue. CoBpeMeHHbIE HA3BAHUA 3JIEMEHTOB IIPOMCXO0-
AAT OT JATHHCKHMX HasBaHuii (tadn. 1). Ux Bceraa
nuuyT ¢ 6oabmoi 6YKBEI,

Tabauuya 1
Ha3paHMA M CHMBOJIBI HEKOTOPBIX XHMHYECKHX 3JIeMEHTOB
3apax | JlaTHECKOE Haszsauue amementa CemBox IIponano-
sappa HA3BAHHE aJeMenTa mesme
aroma | oaaememra | TPAAHIHOHHO® | COBPeMOHHO® cHMBOZA
+1 | Hydrogenium | Bonopon T'uaporexn H Am
+6 | Carboneum VYrnepon Kapbon C I1a
+7 | Mtrogenium |Asor Hurtporen N 9H
+8 | Oxygenium Kucnopon Oxcuren (0] (0]
+9 | Fluorum PDrop Diyop F ®rop
+14 | Sdicium Kpemani Cunumit Si Cu, crnuumii
+15 |Phosphorus |®Pochop Dochop P IIs
+16 [Sulfur Cepa Cyuasdhyp S Jc
o seaBHero Bpemenu 18 ajieMeHTOB MMeNH APyTHE
(TpaguIMOHHBIE) HA3BAHUA, KOTOPBIE MOYKHO HANTH B
BEINYIIIEHHBIX paHee y4eOHMKAaX 110 XMMHH, a TaKIKe B
rabnaune 1. Hanmpumep, TpaaunuosHOe Ha3BaHHe OLHO-
370 'O 13 TAKHX dJIEMEHTOB — BOAOPOJ, a COBpeMEeHHOe —
MHTepecHo I'maporen.
Cospemensoe HasBaHusA anemMeHTOB HUCHOJIB3YKT U IJIA COOTBET-
HaszBaHUe CTBYIOLIUX 4YacTull: atroM I'maporena (Bogopoja), HoH
OJHOTO U3

3J1€MEHTOB —
Mepxypuii. Ono
OTJANUYALTCH

OT JIATHHCKOIO
HA3BAHUSA
(Hydrargyrum),
HOo 6an3Koe

K aHrInicroMy
(Mercury)

" (ppaHUIYy3KOMY
(Mercure).
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I'naporena (Bogopona).

C HasBaHMSAMH HOHOB, 00Pa30BABIIMXCH M3 He-
CKOJIBKMX ATOMOB, BBl O3HAKOMHUTECH IO3XKe.

Ha3BaHusA XUMHYECKHUX 2JIEMEHTOB UMEIOT PA3HOe
npoucxoxaerne. OOHYU CBA3aHbI C HA3BAHUAMY UJIHU
CBOMCTBAMH (IIBETOM, 3a11aXOM) BEILlECTB, pyTrue —
C Ha3BaHMAMHM ILIAHET, CTPaH U T. . ECTh 31emMeH-
THI, HA3BaHHLIE B YeCTh BhIJAOIMUXCH YYeHbIX. IIpo-
HCXO0XKJI€HHEe HEKOTOPBIX Ha3BAHUM HEU3BECTHO, I0-
CKOJIBKY OHM BO3HHKJIY OUEHb JaBHO.




3vo
MHTEepecHo
CuMBOJIBI
3JIEMEeHTORB BO
BCEX CTPAaHAX
OJHHA | Te 3e.

CumBon
aJleMeHTa

P Yro BBI JyMaeTe O MPOUCXOXKAEHUH HA3BaHMHU Ta-
KuX sneMeHToB: Epponuit, ®pannuii, Henrynuii,
IIpomernii, MengeneBuii?

CHMBOJIBI XMMHYECKHX 3JIeMeHTOB. Kaxcablii ae-
MEHT, KpoMe Ha3BaHHA, HMEeT ellle U COKpalleHHoe
o6o3HaYeHEHe — CHUMBOJ, WX 3HAK. B Hame BpeMs
HCIOJb3YIOT CHMBOJEI 3JIEMEHTOB, IPEAJIOMKEeHHbIe
moutn 200 JeT Hasaa M3BECTHBIM HIBEJCKHMM XMMH-
koM Y. 1. Bepueauycom (1779—1848). Onu cocToAT
U3 OAHOM JATHHCKOM OYKBBHI (IIepBOH B JIATHMHCKHX
HA3BAHUAX 3JIeMeHTOB) wiu AByx'. B rabiune 1 Takue
OYKBBI BhI/IeJIEHbI B HA3BAHUAX 3JIEMEHTOB KYPCUBOM.

IIpou3HOIIeHHEe CHMBOJIOB IOYTH BCEX B3JIE€MEHTOB
coBHmajaer ¢ ux Haspanusimu. Hanpumep, CUMBOJI 3J1e-
meHTa Hopma I unraercs «ioa», a He «H», a 3JIeMEHTa
®deppyma Fe — «thapym», a He «(Da». Bce uCKIIOUeHAA
cobpansl B Tabuune 1.

B HEKOTOPBIX CJAyYasX HCHOAB3YIOT obmmee 0603Ha-
YyeHHe XUMHUUYecKoro ajemenTa — E.

CHUMBOJIBI M HA3BAHMSA XMMHYECKUX OJIEMEHTOB
cozepxkartcs B nepuoaudeckoi cucreme JI. M. Men-

JeJieeBa.
Ilepuonuueckas CHCTEMa XHMHYECKHX

10
.

\

\

Ne

anemenros JI. H. Menneneesa. B 1869 r.
pycckmit xumuk [Imurpuit MBanosua Men-
JleJIeeB IIPe/I0MNHI TabIuny, B KOTOPOM pas-
HeoH MECTHJ H3BeCTHble K TOMYy BpemeHHm 63
A aJIeMeHTa. Ty Tabauily Ha3BaJd Nepuoau-

Vi

ITopsagkoBbIit
HOMED
9JIeMeHTAa

Hassanue
3JIeMEeHTAa

Puc. 33.
Knetka
nepuoanYecKon
CUCTEMbI

YeCcKOM CHCTEeMOM XMMHYECKHX JJIEMEHTOB.
B mameM yueOHHKe IpUBe/IEHBI [Ba €e Bapu-
auTa: KopoTKuit (hopsan I) u gnuunk (Popaan II).

B nepuoauuecKod cHCTeMe eCTh IOPH30OHTAJbHBIE
CTPOKH, KOTOpPLIe HA3KIBAIOT Nepuodamu, v BepTUKAIb-
Hble cronbnsl — zpynnbi. [lepecekascs, oHE 06pa3y-
JOT KJIEeTKH, B KOTODPLIX COJAEPXKHTCA BaxkKHeHIIas
uHEpOpPMALAA 0 XUMHYECKHNX 3JIeMeHTaX.

Kaxxnas kieTka NpoHyMepoBaHa. B Heill zanucaH
CHMBOJI 9JIEMEHTA, a oJ HUM — HasBaHue (puc. 33).

! CuMBOJIBI UeTHIpEX 3JIEMEHTOB, OTKPBITHIX B MOCJE/HEe BpeM#A, COCTOAT U3

Tpex OYKB.
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Omutpuin UBaHoBMY MeHgenees
(1834—1907)

Bblgarowmmcs yHeHblit-XUMHK, YIeH H MOYETHbIH YNeH
aKajemMni Hayk MHor1x ctpaH. B 1869r., B Boapacre 35
/1eT, co3gan NepHogMYEcKyo TabanLy (CucTemy) XHMH-
YECKHX 3/1IEMEHTOB M OTKDbLUT NepHOANYECKHA 3aKOH —
dyHAaMeHTaNnbHbIA 3aKOH XHMHUKU. ONHPasiCb Ha Nepuo-
AUYECKUA 38KOH, H3NIOXHUA XHMHIO B CBOEM yyebHUKe
«OCHOBbI XHMHH», KOTOPbIH MHOIOKPaTHO Nepen3faBat-
cn B Poccuu n apyrux ctpaHax. lpoBesn ocHoBaTebHbIe
uccnejoBaHna pacTBopoB M paspabotan TeopHio Mx
cTpoennsi (1865—1887). BuiBen obujee ypaBHeHHe
rasosoro cocrosiHusi (1874). lpeanoxun TeopHio Npomc-
XoxaeHns HedTH, pa3paboTan TEXHONOMHIO NPOU3Bog-
cTBa 6€34bIMHOr0 MOPOXa, BHEC CYLECTBEHHbIH BKNaJ
B pa3BUTHE HayKH 06 U3MEPEHHUSX — METPO/IONHH.

Homep KieTKM HA3LIBAIOT NOPAIKOBbIM HOMEPOM
pasMeInieHHOoro B Heil ayieMeHTa. Ero obiee o603naue-
HHe — Z. BoipakeHHe «IIOPAAKOBBIM HOMED 2JIeMeHTA
Heona — 10» cokpaienHo sanuceiBaioor Tak: Z(Ne) =
= 10. ITopaakoBEIi HOMED 3/IeMEHTA COBIIAAET C 3aps-
JIOM /1pa ero aToMa M KOJIM4ECTBOM 3JIeKTPOHOB B HEM.
B nepuoduveckoii cucmeme éce anemenmol pazmeuje-
HbL 8 nopadice 803pacmanus 3apada s0ep amomos.

Hrax, u3 nepuoguueckoit cucremsr J[. . Menge-
JieeBa MOXKHO IOJIYYHUTH TAKHE CBEAEHHA O XAMUUe-
CKOM 2JIeMEHTe:

CHUMBOJI;
Ha3BaHUe;

MOPAJAKOBBLIN HOMED;

3apaj aapa aroma;

KOJIMYECTBO 3JIEKTPOHOB B ATOME;

HOMeEp IIepHoAa, B KOTOPOM 3JIEMEHT HAXOAUTCH;
HOMEp Irpynnsl, B KOTOPOH OH pasMeIleH.

P Haiingure B mepuoguueckoit cucTeMe 3JIEMEHT C
NIOPAAKOBEIM HOMEPOM 5 M BBIIUIIUTE B TETPAJb
CBeJIeHUs O HEM.

PacnpocTpaneHHOCTh XHMHYECKHX 371eMeHToB. Q-
HH JJIEMEHTBI BCTPEYaIOTCA B IIPUPOJE «HA KaXI0OM
mIary», Ipyrue — upesBbl4aiiHO pefko. PacnpocTpa-




Bnagumup UBaHoBu4Y BepHaacKui
(1863—1945)

POCCHACKMIA W YKPDAWHCKMH Y4YeHbIH-€CTEeCTBO-
ucnbitarens, akagemmk AH CCCP u AH YCCP, nepBbii
npeangeHT AH Ykpanubl (1919). OauH U3 oCHOBOnNO-
JNIOXKHHKOB reoXuMun. BoiiBUHYN TEOPHIO NPOUCXOX-
AEeHHs MMHEPanoB. N3yyan posib XHBbIX OPraHH3MOB
B reoXMMHMYecKux npoyeccax. Paspaboran yyeHue o
6uocpepe M Hoocgepe. HMccnenoBan XUMHYECKMHA
cocrtaB auTochepsi, rnapocdepsi, atmocoepsl. Opra-
HU3aTOP HECKO/IbKUX Hay4YHO-UCCNEe[0BaTeNbCKHUX
yeHTpoB. OCHOBaTe/b WKO/b! Y4EHbIX-FeOXHMHUKOB.

HEHHOCTE 3JIEMEeHTA B BO3/lyXe, BojJe, 10YBe U T. II. oLe-
HUBAIOT, CDABHUBAA KOJIHUYECTBO €ro aTOMOB C KOJIH-
YeCcTBOM ATOMOB APYIUX 3JIEMEHTOB.

PacnpeselieHHe 3J€MEHTOB B DPa3HBIX YacTAX
HamIel NJIaHeThl M3yyaeT HAyKa MeOXMMUHA. SHaA4YH-
TeNbHBLIH BKJAJ B €e pPa3BUTHE BHEC BbIJAIOLIUUCS
oTeuecTBeHHBIH yueHblil B. 1. Bepragckuii.

Ammocgepa MOYTH IOJHOCTBIO COCTOUT M3 JABYX

rasoB — a3oTa ¥ KucJjaopoaa. Mosaekys azora @

B BO3J1yXe BUeTBEPO 0oJablIe, YeM MOJIEKYJ KHCJIOPO-

aa m IToaToMy mnepBoe MeCTO IIO pacmpoc-

TpaHeHHOCTH B aTMoc(hepe 3anuMaeT anemedT Hurpo-
res, a propoe — OKcureH.

T'udpocgpepa — 3710 peKH, ozepa, MOpsi, OKeaHhI, B
KOTOPBLIX PAcTBOpPEeHB! HeGOoIbIINe KOJHYEeCTBa TBep-
IBIX BellecTB M rasos. IIpMHAB BO BHUMaHHe COCTaB

MOJIEKYJIBI BOJBI H®H , JIEFKO IPHHTH K 3aKJIO-
YeHMIO, 4TO B ruapocdepe 60/bie Bcero aToMoB I'uji-
poreHa.

Jlumocgepa, WU 3eMHAS KOpA, — BTO TBEPAbIA
NOBEePXHOCTHBIN ciyoii 3emau. B Hem comepxuTcs
MHOro ainemeHToB. Haubosee pacnpocTpaHeHHbBIMHA
apasioress Oxcuren (58 % Bcex aromos), Cumunui
(19,6 %) u Amomunnit (6,4 %).

47




37:
38.
39.

40.

41.

42,

43.

44.

45.

Bo BcenieHHOlL CYyIIECTBYIOT T€ K€ DJIEMEeHTHI, YTO B
Ha Hamei miaHere. IlepBoe u BTOpoe MecTa 110 pacipo-
CTPAaHEHHOCTH B He sanuMalor I'mapores (92 % Bcex
aromoB) u 'estuii (7 %) — 3iieMeHTBI, ATOMBI KOTOPBIX
MMeIOT IPOoCTelIee CTPOEHHE.

BblBOAbI

AToM — MenbuaHIIasa 3JIEKTPOHEHTPAJIbHAS YACTHIA
BeNIeCTBa, KOTOPAs COCTOMT H3 MOJOKHTEIBHO 3aPAKeH-
HOTO S#IPAa ¥ OTPHLATENBHO 3aPAKEHHBIX 3JI€KTPOHOR.

HoH — NMOJ0KHTENBHO HIH OTPHUIATEILHO 3aPSAKeH-
Hasl YacTHIA, 00pa3oBaBmIasicd BCJIEACTBHE MOTEpH
aTOMOM WJIM NMPHCOETHHEHHUS K HEMY O/{HOT0 HJIH Hec-
KOJBKHUX 3JIEKTPOHOB.

Bujx aToMoB ¢ onipeiesIeHHBIM 3aPAIOM AAPA HA3bIBA-
IOT XHMHYeCcKHM 3eMeHTOoM. Kaaniit areMenT nmeer
Ha3BaHHe H CHMBOJI.

BakHeiline CBeJeHHS 0 XHMHYECKHX 3JIeMeHTax
COePKATCSA B IePHOUIYECKOH cHcTeMe, CO3TaHHOM pyc-
cxkum yuensim JI. H. MeHgeeeBbIM.

IToutn 90 XMMHYECKHX IJIEMEHTOB CYIIeCTBYIOT B
NpHpoJe; OHU PA3JIHYAIOTCA MO PACIIPOCTPAHEHHOCTH.

OxapaKTepuayinte CTpoeHue atoma.
[ante onpeagenenune noHa. Kak arta yactuuya obpasyercs M3 atoma?

Y70 TAKOE XMMUYECKUI INEMEHT? [oYeMy ero Henb3s OTOXAECTBANATL C aTo-
MOM W1 BELWECTBOM?

MNpeBpawaeTcs N OAuUH 3NEMEHT B AAPYroil, €C/iv aToM TepseT (Npucoeau-
HAET) 3NeKTPOH? OTBET 06bACHUTE.

Hangute B nepuoaM4ecKon CUCTEME U NpoYUTanTe TaKUe CUMBOSbI XMMUYe-
CKux anemeHrToB: Li, H, Al, O, C, Na, S, Cu, Ag, N, Au. HazoBuTe 3T1 3N1eMEeHTb!.
HKakow ua cumsonos coorsetctayeT Peppymy (F, Fr, Fe), Cunuumio (C, CI, S,
Si, Sc), Kap6oHy (K, C, Co, Ca, Cr, Kr)?

BbinUwunTe M3 NEpUOAUYECKON CUCTEMbI CUMBONbI BCEX 3/IEMEHTOB, KOTO-
pble HayuHatoTCs Ha 6yKBY A. CKONbKO CyLWECTBYET TaKux 31eMEHTOB?
MoarotoBbTe KpaTKoe coobLeHME O NPOUCXOXAEHUU Ha3dBaHui fmapore-
Ha, [enusa unu n6oro Apyroro anemeHTa.

3anonHute nponycku: a) Z(...) =8, Z(...)=12;6) Z(C) = ..., Z(Na) = ....




46. 3anonHuTe Tabnuuy:

3nemeHT

B NEPUOAUHECKOW CUCTEME

PaamelleHue XapaKTepucTuKa atoma

CAMBON | Ha3BaHWe

N? nepuoga N° rpynnbl 3apsa KONU4ecTso

aapa 3NEKTPOHOB

K

Kanbuui

+12

47. Bocnonb30BaBWWUCh AaHHbIMKY, NPUBEAEHHbIMKU B TEKCTEe naparpada, on-
peaenute, CKONMbKO NPUBAU3UTENBHO aTOMOB OKCUreHa NpUXoauTCs B
3eMHOM Kope Ha 1 atom Cunuums U Ha 1 aToM ANIOMUHUSA.

Puc. 34.
XuMuyecKue aneMeHTbl

B OpraHn3me B3pocnoro
yenoseka (B npoueHTax
or o6uero KonuyecTea
aromos)

\_

NS NIOBO3HATE/IbHbIX \
XUMHYECKUE INeMEHTbI B YXUBOW Npupoae

MNoacuutaHo, yto B cpeaHem 80 % macchl
pacTeHun NpuxoauTcs Ha Boay. B opraHua-
Max YMBOTHbIX U YENOBEKAa 3T0 BELWECTBO
TakKe npeobnapaer. CnegoBaTtenbHO, Hau-
6onee pacnpocTpaHeHHbIM 3/1EMEHTOM B
WUBOW NpUpoae, Kak 1 B ruapocdepe, sBns-
etcs [MaporeH.

OpraHuamy yenoBeKa Heobxoaumbl 6onee
20 XxMMUYecKux anemMeHToB. UXx HasbiBaloT
6uoanemeHTamu (puc. 34). OHu cogepartca
B BO34yxe, BOAe, a TakKe MHOMMX BeLLecTsax,
nonagatowmnx B OpraHu3am BMeECTe C NuLien.
Kap6oH, OkcureH, laporeH, HutporeH, Cyns-
dyp HaxoasTca B 6enKax, Apyrux BeulecTsax,
M3 KOTOPbIX COCTOUT OpraHuam. Kanui u Hat-
PUA COAEPKATCA B KPOBH, KNETOYHbIX XUAKO-
ctax U T. n. OkeureH, docdop 1 Kanbuun He-
o6xoaumbl aAns  GOPMUPOBAHUA KOCTEW.
OueHb BaXkHbI AN Yenoseka Peppym, nyop,
Moa. Hepocratok deppyma B opraHu3me
NPUBOAUT K ManokpoBuio, dnyopa — CayRuTt
NnpU4YUHON Kapueca, a Mopa — 3amepnsaer
YMCTBEHHOE pa3sutue pebeHka.

PacTeHUsaM HYXHO HEMHOrO MeHblue ane-
MeHTOB — Kap6oH, Okcuren, lmaporeH, HuT-
poreH, ®ocdop, Kanun, Maruuin, Cynsdyp.
OHM noCTyNawT B pacTeHUs U3 BO3ayxa M
NoYBbl BMECTE C YrNeKUCNLIM ra3oM, BOAOH,
pPacTBOPEHHbLIMU B HEWN BELLECTBaMU. J
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Macca aTtoma.
OTHOCUTeNbHaA aTOMHasA Macca

3710
HHTEpecHOo
Macca
9JIEKTPOHA
COCTABASET
npubian-
3UTENBbHO
9:-10 *r.

Marepuan naparpada nomMoXXeT Bam BbISCHUTb:

» B YeM pasnuuue Mexay Maccow atoma U OTHOCUTENb-
HOW aTOMHOW Maccou;

» novyemy ygo6HO NONL30BATLCA OTHOCUTENbHLIMU ATOM-
HbIMW Maccamu;

» rae HalTU 3Ha4YeHWe OTHOCUTENLHOK aTOMHON Macchl
aneMeHTa.

Macca aroma. Ba)kHOi1 XapaKTepHCTHKOII aroma
saBasierca ero macca. [Tourn Bcsi Macca aToMa CKOH-
LeHTPUPOBAHA B AApe. JIeKTPOHEI UMEIOT HACTOJIbKO
MaJIyI0O Maccy, 4To €0 00bIYHO npeHebperaor.

BaBecuTh aTOMBI Ha BecaxX HEBO3MOXHO, MOCKOJb-
Ky OHHM UYpesBbIYaiiHO MaJbl. X Macchl 66111 onpeze-
JIEHBI ¢ TIOMOIIbIO PAaCYEeTOB.

Macca aroma YpaHa — caMOro TSKEJI0ro cpegu
BCEX ATOMOB, KOTOPLIE BCTPeYaloTcsa Ha 3eMJle, COCTaB-
JIeT IpUOIU3UTEeTHHO

0,000 000 000 000 000 000 000 4 r.

3anuchIBaTh M YATATH 3TO YMCJI0 HEIIPOCTO; MOKHO
OomuOUTHCS, NPOIYCTHB HOJb UK J00aBUB JIMIITHUMA.
CymecTByeTr apyroi crmoco® ero zamucu — B BHJE
npoussenenus: 4 - 10%* (22 — konuyecTBo HyJseil B
npeabIAyIeM yncae)'.

TouyHoe 3HaueHHMe Macchl aToMa YpaHa —
3,952 - 10 * r, a aroma I'maporena, camoro Jerkoro
cpeau Bcex aromos, — 1,673 - 10 r.

OnepupoBaTh 0Y€Hb MAJBLIMU YHCIaMU HeyJ00HO.
IToaToMy BMecTO «abCOMIOTHBIX » MACC ATOMOB UCIIOJIb-
3YIOT UX OTHOCHTEJIbHBIE MACCHI.

OTtHocHTebHAsn aToMHad macca. O macce soboro
aToMa MOXXHO CY/IATh, CDABHUBAA €€ C Maccoi Apyro-
ro aroMa. Panbuie 115 cpaBHeHUA Opaju caMblil Jier-
kuit atom — aroM I'maporena. Ceiiuac Maccsl aTOMOB

! [Moxpo6HO 0 3anMCH TAKMX YMCeJl Bbl y3HAETE HA YPOKax aarebpsl B cTap-

HIHNX KJjaccax.
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1
CPaBHUBAIOT C e maccel aroma Kap6oHa (OH mo4TH B

12 pas Tsixenee aroma I'maporena). 9Ty MaaeHbKYIO
Maccy HasBalW amoMHOU eduHuyeit maccovt (CoOKpa-
IIEHHO — a. e. M.):

1
la.e.m. = ima(C) =—-1,994-10*r=1,662-10*r.

12 12

e Macca aroma I'maporeHa mo4Ty COBIAaeT C aTOM-
WHTepecHo HOU exuHULEeH maceer: m (H) =1 a. e. m. Macca atoma
o 1961 r. 3,952 . 10-22 r
MACCHI ATOMOB Ypana Goxnbiue ee B e (8 238 pas. To ecThb
CPaBHMBAJIN 1,662-10“" r

l /
€ /16 MACCH m,(U) = 238 a. e. M.
SO Yuco, KOTOPOE NOJYyYaloT AeJIeHUeM Macchl aToMa
Oxcuresa.

2JIeMeHTa Ha aTOMHYIO eJUHUIlY Macchl, Ha3bIBalOT
OMHOCUMENbHOU AMOMHOU Maccoll anemenma. ITy
BeanuuHy obosnauaor A (E):

m (£) m (£)
A(B)=—""2= el .
: laem 1 ©
12 @

Wnugexc Bossne OykBol A — nepBas OyKBa B JIATHH-
ckoM caoBe relativus — oTHOCHTENIBHBIN.

OTHOCHTEIBbHAN ATOMHA A MACCA 3JIEMEHTA MOKAa3biBAeT, BO CKOJIBKO

1 I
pa3 macca aroma sJieMeHTa 0oJib1IE 1~2 Macchi aToMma I&apoona.

m,(H) = OTHOCHTE/IbHAS ATOMHAA Macca 3JeMeHTa He uMe-
=1,673-10*r  er pasmepHoCTH.

IlepByio TaGIMIy OTHOCHTEALHBLIX ATOMHBIX MAace
cocraBu noutu 200 eT Hazag AHMTUUCKUN YUEHBIN
k. [{anbToH.

A() =1 Ha ocHOBaHMHU H3JIOKEHHOrO MaTepHala MOMKHO
clesiaTh TAKHUe BhIBOJIBI:
® OMHOCUMEeNbHbLE AMOMHbBLE MACCHL NPONOPYULO-
HANbHBL MACCAM AMOMOS;
® COOMHOUWLCHUSA MACC AMOMO8 MAKUe He, KAK U
OMHOCUMEeNLbHbLX AMOMHLY MACC.
3HAYEeHHUA OTHOCHUTEIBHBIX ATOMHBIX MacC XHMMU-
YeCKHX 3JIEMEHTOB 3alHCAaHbl B NEPUOJUYECKOM
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KoH [ansTtoH
(1766—1844)

Bbigarouwmninca aHrmnincKnn Qu3mnK m XuMuK. Ynex
JIoHAOHCKOIro KoponeBcKoro obuecrTsa (AHIIMACKOA
aKagemMuu HayK). epBbiM BbIABUHYA FMOTE3y O pa3-
HbIX Maccax M pasmepax aToMoB, OnNpegennn oTHo-
CHTE/IbHbIE aTOMHbIE MAacChi MHOIMX 3/IEMEHTOB M
cocTasun nepsyio Tabnuuyy mx 3HavyeHuwin (1803).
Npeanoxnn cuMBONbLI INE€MEHTOB W 0603HaYeHHs
XUMHYECKUX COCAUHEHHN.

Caenas cBbiwe 200 000 meTeopoNnorH4eCcKux
HabnogeHnn, H3y4uB COCTaB M CBOWCTBa BO3jyxa,
OTKPbINI 3aKOHbI NapyuanbHbiX (YaCTHYHbIX) AaBne-
HWA ra3os (1801), TennoBoro pacwupeHus ra3os
(1802), pacTBOPUMOCTH ra3oB B XuaKoctax (1803).

cucreMme. OHH onpefieJIeHbl C 04€Hb BHICOKOH TOYHO-
CThI0; COOTBETCTBYIOII[ME UHCJa ABJIAKTCA B OCHOB-
HOM IIATH- ¥ IIEeCTU3HAYHBIMH (pHC. 35).

B 06BIYHBIX XMMHUYECKHX pacyeTax 3Haye-

HHUA OTHOCHUTEJbHBIX ATOMHBLIX Macc NMPHHSITO

92 U OKpYyIJAaTh A0 uenwlx unucen. Tak, anasa 'mapo-

resa ¥ ypasHa
238,029  Ypaw P
A A (H)=1,0079=1;

Ot A (U) = 238,029 = 238.
aTOMHAas mMacca JInine 3HaYeHWe OTHOCHTEJbHOM AaTOMHOM MACCHI
Puc. 35. XJ1opa OKPYIJISIOT A0 A€CATHIX:
Knetka A, (Cl)= 35,453 = 35,5.
nemMeHTa
Ypaxa

» HaiigurTe B NMepHOAHMYECKOM CHCTeMe 3HAYeHUud
OTHOCHTEJBHBIX aTOMHBIX Macc Jiutusa, Kapbosa,
Oxcurena, HeoHa 1 OKpyrainTe ux 710 HEJIbIX YHUCEJI.

P Bo ckoabko pa3 maccsl aromoB Kap6ona, Oxkcuresa,
Heona u Maruus 6Gossire macchl aroma I'enus?
Jl1A BBIYMCIEHUH UCII0JIb3YViiTe OKPYIJIEHHBIE 3HA-
YeHUA OTHOCUTENILHBIX ATOMHBIX MAcCC.

O6paTuTe BHUMAaHME: dNeMEHMbL PA3MEULEHbL 6 Ne-
puoduueckolt cucmeme 8 nopadke 603pACMAHUSA
amomHbLX macc.
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48.
49.
50.
51.
52.
53.
54,

55.

BbiBOAbI

ATOMBI HMEIOT YpPe3BbIYaiiHO MAJIYIO MACCy.

Odnsa ynoOGcTBa BBHIYMCJACHHH HCIOJB3YIOT OTHOCH-
TeJIbHbIe MacChl ATOMOB.

OTHOCHTEIBHAS ATOMHAA MACCA 3JIEMEHTA ABJIAETCH

1
OTHOIIeHHEeM MAacChl aTOMA 3JIeMeHTa K E MacCcChI aTomMma

KapGona.
3HaYeHHA OTHOCHTEJbHBIX ATOMHBIX MacC YKa3aHbl B
nepuommecmii CHCTeMe XHMHYECKHX 3JIEMeHTOR.

B 4eM pasznuune mexsay NOHATUAMMU «Macca aTtomar» U «OTHOCUTENbHan
aToMHas macca»?

YT10 TaKoe aToMHas eauHuLa Macchbl?

Y70 03Ha4aloT 3anucu A, u Ar?

Kakoun atom nerye — Kap6oHa unu TutaHa? Bo cKonbKo pa3?

Y1o uMeeT 66nbLWYIO Maccy: atom dnyopa Unu ABa atoma Jlutua; ABa aTto-
Ma Maruus wiu Tpu atoma Cynbdypa?

HanauTte B nepuoau4ecKon cucTemMe Tpu-4eTbipe napbl 3NEMEHTOB, COOT-
HOLWEeHKEe Macc aTOMOB KOTOPbLIX cocTaBnseT:a)l1:2;6)1: 3.
Bbiuncnute OTHOCUTENbHYKD aTOMHyl0 Maccy [enus, ecnu macca atoma
3TOro anemeHTa pasHa 6,647 - 107 r.

PaccuutanTte maccy atoma bepunnus.

MpocTbie U CNOXHble BelecTBa.
Tunbl NPOCTbIX BELECTB:
MeTan/ibl U HeMmeTanbl

Marepuan naparpada nomMoXeT Bam:

» pasnuyatb NPOCTbie U CNOXHbIEe BellecTBa, OpraHu-
YeCKWe U HeopraHu4ecKue BelecTBa;
pacno3HaBaTb MeTaN/bl U HEMETaNNbI;

onpeaenaTb MeTanIMYecKkue U HeMeTannM4yecKue ane-
MEHTbI MO UX PAcno/IOKEHUIO B NEPUOAMYECKON CUC-
Teme . U. MeHaeneesa;

» MOHATb, NOYEMy BCe MEeTan bl MOXOXMU N0 CBONCTBAM.

vV
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ATOMBI B OOBIYHBIX YCJIOBUAX HE MOTYT JOJIIO CyIle-
cTBOBaTh NMooAuHOYKe. OHU CIIOCOGHBI COEAMHATHCH C
TAKAMH K€ WIN IPYIIMU aTOMaMH, 4To obyciaBiuBa-
eT 6oJb1IOe padHooOpasue B MUPe BeIeCTB.

BeulC‘CTBO‘ 06])33083!"‘!09 OJHMM XHMHYECKHM 3JIEeMEeHTOM, Ha3bl-
BaeTcs npocmsim, a Bemecrso, 06])830881“109 HEeCKOJBbKHMH 3JIe-
MEHTAMM, — CAONCHbILM, WIIH XUMUYECKUM coeduHenuem.

3710
WHTEepecHo
ITpocTsie
Bemecrsa 13
3JIEMEHTOB —
Au, Ag, Cu,
Hg, Pb, Fe,
Sn, Pt, S, C,
Zn, Sbn As
OBl
M3BECTHLI eI11e
B JIDEBHOCTH,

Puc. 36.
MeTtannbl

MpocTbie BewecTrsa

TIpocTeie BemecTBa AEJIAT HA METAJUIbl U HeMeTa-
ael. Takyio Kaaccu(HUKAUIO NPOCTHIX BElECTB Ipex-
JI03K W BeIfaomuiica dpanmysckuii yuensnii A.-JI. Jla-
Byasbe B KoHUe XVIII B. XuMuyecKue 3JIeMEHTHI, OT
KOTOPBIX IPOMCXOAAT METAJIIbI, HA3BIBAIOT MeMaliu-
yecKumu, a Te, KOTOpeie 0o0pasyioT HeMeTaJJbl, —
HememaJiiuvecKumi. B JINHHOM BapHaHTe CUCTEMbI
. U. MengeneeBa (dopsan II) oam pasrpaHuYeHbI
JoMaHOM JuHMeid. MerajlnndecKkue dJIEeMEHTHI HaXo-
OATCA cJeBa OT Hee; MX 3HAYHUTEJbHO Oojblle, uyem

HeMeTaJJINYeCKHUX.

Metraaasr. Kaxpiii 13 Bac MOKeT, He 3ayMBIBafACh,
Ha3BaTh HECKOJILKO MeTaJLIoB (puc. 36). OHu oTIHyaroT-
¢Sl OT OCTAJIbHBIX BEIECTB OCOOBIM « MEeTAJLITHYECKUM »
OJIECKOM. DTH BelecTBa MMEIOT MHOT'O OOLIMIX CBOMCTB.
MeTannnl B 0ObIYHBIX YCJIOBUAX ABJIAIOTCA TBEPABIMU
BelllecTBaMU (TOJIBKO PTYThb — JKHAKOCTB), XOPOILIO




? ‘9 g

9000
go0e
@ 9.0,0

IIPOBOJAT 3JIEKTPUUYECKHUH TOK M TEILIOTY, UMe-
IOT B OCHOBHOM BBICOKHE TeMIIepPAaTyPhI ILIaBJie-
HuA (cBoime 500 C). OHu MIaCTUYHBI; KX MOXK-
HO KOBaTh, BEITATUBATL U3 HUX IIPOBOJIOKY.

Baarogapsi CBOMM CBOMCTBAaM METAJJIbI YBe-
PEHHO BOILJIX B JKHU3HB Jiogeit. 06 ux orpom-
HOM 3HAYEHUH CBHJETEJLCTBYIOT HA3BAHMSA
HCTOPUYECKHUX IIOX: MEJHBIN BeK, OpPOH30-
B! BeK, JKeJIe3HBIN BeK.

CxoncTBO MeTaJIoOB OOYCJIOBJIEHO HMX

Puc. 37.

YnpouweHHasn BHYTPEHHHM CTPOEHHEM.

moaens Cmpoerue memannog. MeTanabsl — KPHACTAJIIHYEC-
BHYTPEHHEro KHe BelecTsa. Kpucrauisl B METAIIaX HAMHOTO MeJlb-
:Tep;i':;“ ye, 4YeM KPHUCTAJIJIBI caXapa Uk IOBApEeHHOM COJH, U

YBHJIETh UX HEBOOPY»KEHHEIM I'Ia30M HEBO3MOKHO.

Puc. 38. ATOMBI B MeTajljle «yIaKOBAHbI» OYE€Hb IJIOTHO,
H——— [IO3TOMY YACTh JEKTPOHOB IOCTOSHHO HEPEXOAMUT OT

OZHMX aTOMOB K ApyruM. UmerHo 61arogaps
9THUM GCBOGO,ZIHBIM» JIEKTPOHaM MeTaJlJbl
MMPOBOAAT 3JEKTPUUYECKUH TOK. ATOMBI, KO-
TOpbIe TePAKT 3JeKTPOHLI, IIPeBpallalOTCA B
MMOJIOMKHUTEJIBHO 3apsAxXXeHHble 4YaCTHIBI —
noHsI (puc. 37).

Hemeranasl. HpOCTle BeliecTB 3Toro
THIIA 3HAYUTEJbHO MeHbIIe. K HeMeTaiam
OTHOCSTCHA a30T ¥ KHCJI0POA (KOMIOHEHTLI
Bo3ayxa), rpaduTr (CTEepKHHM KapaH/aule,
MaTepuaJl 3JIeKTPHYEeCKHuX KOHT&KTOB), aja-
Ma3s, cepa u ap. (puc. 38).

! Bponsa — cruiaB MeJy ¢ 0JIOBOM.

55




BHemniHe HeMeTaJJIbl OTJUYAKTCA OT METAJIJIOB
IIpeXJie BCero OTCYTCTBHEM MeTAJIHUYecKoro 6Giecka.
ToabKo rpaduT 1 oA MMeIoT ciaadbii 6neck. Hemeras-
JIBI He TIPOBOJAT 3JIeKTPUYECKHH TOK (MCKIYeHHe —
rpadur). B 0GBIYHBIX YCIOBUAX MI0JIOBUHA HEMETAJLIOB
HAXOJMUTCA B ra3000pasHOM COCTOSHMH, IPYTrUe SABJIA-
IOTCSI TBEPALIMU BEIlIeCTBAMH M TOJIBKO OpOM — JKHA-
KocThi0. Hu ofHOTO MeTasIa-raza He CyliecTByerT.

HeMeTasIpl 3aMeTHO OTJIMYAIOTCA APYT OT Apyra.

Cmpoenue Hememaanog. 1actTb HeMeTalJIOB COCTO-
uT U3 aToMOB. B anmase, rpadure, kpacEoM docdope
BCe aTOMBI COeJIMHEHEI JPYT C APYI'OM, 8 B MHEPTHBIX
rasax — reJjiuy, HeOHe, aproHe, KPUNTOHE, KCEHOHE H
pazoHe — pas3’beUHEeHBI.

Ipyrue HeMeTaJLJ1bl 0Opa3oBaHbl MoOJIeKyJIamMu’ .

Moanexyia — 3JEeKTPOHEHTpaJbHAA YACTHIA, COCTOAIIAA H3 ABYX
e 6oJBIIero YMCIa COeMHeHHBIX ATOMOB.

Monexyna
KHMCJI0PO/ia

MoekyJia 030Ha

Puc. 39.
Mogenu monekyn

B ka0l MoOJIeKyJie aTOMbl COEJHMHEHBI MEXAY
c0o00l JOCTATOYHO IIPOYHO, & MOJIEKYJIBI IPYT C APYTrOM
B BemecTBe — ouyeHb caabo. IToaromy BeliecTsa MoJje-
KYJAPHOTO CTPOEHHUS MMEIOT HeBLICOKME TeMIepary-
PbI I1aBJICHUA U KUIIeHU .

Kucnopos u 030H SBIASAIOTCS MOJEKYJIAPHBIMH Be-
mecTBamMu. 9To npocthie Bemecra Oxcuresa. Moue-
KyJla Kucjaopoza copepsxut asa aroma Oxcurena, a
MoJleKyJia 030Ha — TpH (puc. 39).

He Tonpko OKCHUTeH, HO U MHOTHE Ipyrue 3J1eMeHThI
oGpaayioT no Asa u 6osee nmpocTeIX BemecTs. IloaTomy
npocmoLX 6eujecme 6 HeCKOAbKO pa3 0Ooibuwie, 4eM
XUMUYECKUX ILeMeHMO8.

HasBaHMA NPOCTHIX BelIeCTB. BOJBIIMHCTBO PO~
CTHIX BElIeCTB HA3BIBAIOT TaK, KAK M COOTBETCTBYIO-
mue ajeMeHThl. ECJIM HA3BaHWUA pasHbIe, TO OHM IIPH-
Be/leHbI B IIEPUOANYECKOM cucTeMe, MpUYeM Ha3BaHME
IPOCTOrO BEIeCTBA DPACIIOJIOKEHO HMXKe Ha3BaHU#A
anemenTa (puc. 40).

» HasopuTe nmpocThie BelecTBa ajJeMeHTOB I'mapo-
rena, JIutusa, Marausa, Hurporesna.

! Tepmun «¢«Momekyna» NPOMCXOAUT OT JIATHHCKOTO CJIOBA moles (macca),
yMeHBIIATEeIbHOTO cyddurca cula i B mepeBojie 03HAYALT ¢ MAJIEHBKAA Maccay.
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HaszBaHus npocThIX BeHIeCTB B3aIlMCHI-
BAIOT BHYTPH IPEAJIOKEHUS C MaJeHbKOUI

P R OVKBBHI.

Hassauue Hagssamme npoc-  Puc. 40.
3JIEMEHTA TOrO BellecTBa KneTtka nepuoan4ecKon CUCTEMBI

Puc. 41.
Mogens
MONEKYNbI
BOAbI

CnoxHble Bewecrea
(XMMHUYEeCKHue cCoeiMHEHHUR)

CoefnHEHHE ATOMOB DA3HBLIX XUMUYECKHUX dJIeMeH-
TOB ITOPOYK/JAET MHOXKECTBO CJIOKHBIX BellecTs (UX B
JEeCSATKH ThICAY pas3 00Jblle, 4eM IPOCThIX).

CyIIecTBYIOT CJIOKHBIE BEIIECTBA C MOJLCKYAAD-
HbLM, AMOMHBLM X UOHHbLM cmpoeHuem. TToaToMy ux
CBOMCTBA OYEHb PasHLIe.

MouiekyisipHbIe COEAUHEHHUS B OCHOBHOM JIETYUH,
HepeAKo UMeloT 3anax. TeMnepaTypsl UX IJIABJIeHUSA
U KHIEHWUs SHAYUTEJNLHO HHIKe, Y4eM COeJMHEeHHH
C ATOMHBIM MJIM MOHHBIM CTPDOEHHUEM.

MosneKyasipHBIM BeIleCTBOM sBJAeTcA Boja. Mo-
JIEKyJia BOALI COCTOHT M3 ABYX aToMoB I'maporeHa u
oxHoro aroma Oxcurena (puc. 41).

MoneKyasipHOe CTPOeHHEe MMEIOT YyrapHbIM U yrie-
KHCJBIM rassl, caxap, Kpaxmaj, CIHPT, YKCycHas
kucaora u ap. KonwmyecTBo aTOMOB B MOJIEKYJax
CJIOKHBIX BEIIECTB MOYKET GBITH PAa3HBIM — OT JBYX
aTOMOB JI0 COTEH M Jjake ThICAY.

HexoTopsie coefHHEHUA HUMEIOT AaTOMHOE CTPOEeHUE.
OzHuM M3 HHX SABJISETCA MUHEpPas
KBaply, I'JIaBHAA COCTABJIAIOIIAA MEecKa.
B Hem copepikarcs arombel Cunnnus u
Oxcurena (puc. 42).

CyIIecTBYIOT TaKXe HMOHHBIE COeJH-
HEHUs. JTO — MOBApPEHHAS COJIb, MeJl,
coJla, U3BECTH, T'UIIC ¥ MHOTHE JIpyrue.

Kpucrainiabl moBapeHHON COJIM COCTO-
AT U3 IOJOXXKUTEJNBHO 3apsKeHHBIX

Puc. 42. noHoB HaTpus W OTpUIATENBHO 3aps-
Mogenb coegnHeHmns KeHHBIX HOHOB XJyopa (puc. 43). Kax-
aToMHOro CTpoeHun (kBapua) ABIM TAKOW MOH 00pa3yeTcs U3 COOTBET-
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Puc. 43.

Mopenb UOHHOro
COeAUHEeHUA
(noBapeHHOW CONK)

3ro
WHTEPEeCHO

B monexynax
OPraHHYecKHX
COeINHEHHI,
KPOME aTOMOB
Kapbona,
conepxKarcs,
KAaK IpaBuJIo,
ATOMBI
aaporena,
HepeaKo —
ATOMBI
Oxcurena,
HHOT/IA —
HEKOTOPBIX
APYTHX
3JIEMEHTOB.

crBylomiero aroma (§ 6). BsaumrOoe npursxe-
HHUe MHOIMX MPOTHBOIOJOMKHO 3apAKEHHBIX
MOHOB 00ycJaBJIMBaeT CYIeCTBOBAHHME HOH-
HBIX COeNHEeHUH.

Hon, obpasosaswuiica ui 00H020 amoma,
Ha3bL8a10M NPOCMbLM, A UOH, KOMOPbLLL 00pa30-
8ANCHA U3 HECKOJIbKUX AMOMO8, — CJONHBIM.
ITono)xuUTENBEHO 3apAXKEeHHBbIE IMPOCTHIE MOHBI
CYLIECTBYIOT ISl METAJIMYECKHUX 2JIEMEHTOB,
a OTPHILATEIBHO 3apPAKEeHHbIE — JIJI HEMEeTAaJI-
JUYECKHUX 9JIEMEHTOB.

Ha3BaHus CIOMKHBIX BemecTB. B yueOHHKe
JI0 CHX MOP MPUBOAUJIACH TEXHUUYECKHE UJIH OBITOBEIE
Ha3BaHUA CJOXKHBIX BemecTB. Kpome Toro, Bemiecrsa
HMEIOT U XUMU4YecKHe HaszBaHuA. Hanpumep, xumu-
yecKoe Ha3BaHHe IIOBAPEHHOM COJM — HATPHUH XJIO-
puz, a Meja — Kaabiuui kKap6onar. Kaxkmoe taxkoe
HasBaHHe COCTOMUT U3 ABYX cJIoB. IlepBBIM cCJIOBOM
ABJSETCSA Ha3BaHUE OJHOTO U3 3JIEMEHTOB, KOTOPLIMH
06pa3oBaHO BemecTBO (OHO NMHUIIETCA C MAaJIeHbKOH
OyKBBI), @ BTOPOE NPOUCXOAUT OT HA3BAHUA APYroro
3JIeMeHTa.

OprasnyecKkHe M HeOpPraHHYeCKHe BellecTBa.
PaHblre opraEMYECKUMH BEIeCTBAMY HA3bIBaJH Te
BEIIeCTBA, KOTOPHIE COAEPIKATCH B XKUBBIX OPraHMU3-
Max. 910 OeJNKH, JKHUPBI, caxXap, KpaxMal, BUTAMM-
HEBEI, COeAMHEHHUs, MPHIAIOIIHME IBET, 3alax, BKYC
oBomaM u ¢pykram, u aAp. Co BpeMeHeM yYeHBIe
HavaJlu MOJy4YarTs B JadopaTopusaX MOJOOHBIE IIO
COCTaBy H CBOﬁCTBaM BellleCTBa, KOTOPBIX HET B IIpHU-
poze. Ceiiyac opraHUYeCKMMHU BeIeCTBAMU HA3bIBA-
10T coeguHennss KapboHa (3a HCKIIOYEeHHEM yrapHo-
ro U yIJIEKHUCJIOro ra3oB, MeJja, COXbl, HEKOTODPBIX
APYrux).

BonbmuHCTBO OpraHuyecKuX CoeUuHEeHU I CIIOCOOHBI
ropetrb, a NpPpH HarpeBaHUM B OTCYTCTBHE BO3AYyXAa
obyrauBawTca (YroJib MOYTH MOJHOCTHIO COCTOMUT U3
aromoB KapGona). .

K HeopramMuyecKHM BeljecTBaM IpPUHALJIEKAaT
OoCTaJIbHBIE CJIO’KHBIE BeIlleCTBA, a4 TaKiKe BCe Ipo-
creie. OHH COCTABJAIOT OCHOBY MHUHEPAJILHOTO
MHpa, T. €. cozepxKaTrcsa B I1O4YBe, MHHepaJiax, rop-




HBIX IOpoJax, BO3AyXe, IPUPOAHOM Boje. Kpome Toro,
HeopraHu4YecKue BeIlecTBa €CTh W B YKHBLIX Opra-
HHU3Max.
MaTtepuan naparpada ob6obiiex B cxeme 6.
Cxema 6.
Tunbl BewecTs

i L BEWECTBA !
r npocrbie jv* CNOMXHblEe
Y

(XMMHUYECKHe coeiUHEHNS)

\i
( Merannsl ) (Hemeranasi )

Y
Y Y OpraHu4eckue Beulectsa
»CHeopraHmecune BewecTsa ) (coeauHenus Kap6oHa)

NABOPATOPHbIW OMbIT Ne 2

O3HaKoMNeHue ¢ BewecTrsamm
Pa3NIYHbIX TUNOB

BaMm BEIZAHEI TAKHE BENIECTBA (BAPDMAHT YKAXKET YIHUTENB):

papuanTt I — caxap, kanenuit Kap6orar (Mex), rpadur, Mens;

Bapuant Il — napacdun, amoMuHu#, cepa, HATPUH xa0puz (mosa-
PeHHas COJb).

BemecTBa HaxoAATcsA B GaHKAX C STHKETKAMH.

BHUMAaTe/JIbHO PACCMOTPHUTE BEIeCTBa, 06paTUTe BHUMAHUE HA UX
HasBaHusa. OnpefeanTe cpefn HEX MPOCTHIe (METAJLIbI, HEMeTAJIbI) 1
CJIOXKHBIE BEIIECTBA, 4 TAKYKE OPraHUYeCKHUe U HeOpraHudecKue.

Brecure B TabauIy HasBaHHE KAaXKJOro BeIECTBA M YKaKHUTE ero
THII, 3aIIUCAB B COOTBETCTBYIOLIMX CTOJIOIAX BHAK «+».

Hassamme | ©  IIpocroe Ciroxuoe Oprass- Heopraam-
BEIEeCTBA BEImecTBO BemecTBo qecKoe qecKoe
METANN | HeMeTaLx ST i gl

BbIBO /bl

BemecTBa GBIBAIOT POCTHIMM H CJIOKHBIMM, OPraHH-
YEeCKMMH H HeOPraHHYeCKHMH.

IIpocTeie BemecTBa AeJAT HA METAJIbI U HEMeTaJl-
Jbl, & XHMUYECKHEe 3JIeMeHThl — Ha MeTaJLIM4YecKne u
HeMeTaJLIHYecKHe.
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57.
58.

59.

60.

61.

62.

63.

64.

65.

MeraJbl HMEIOT HeMaJIo 06IHX CBOHCTR 6raroxaps
CXOJCTBY MX BHYTPEHHEIr0 CTPOCHHU .

HemeTanasl COCTOAT H3 ATOMOB MJIM MOJIEKYJ H TO
CBOMM CBOMCTBAM OTJIMYAIOTCHA OT METAJJIOB.

CnoxHable BemecTBa (XMMHYECKHE COeIHHEeHHHA)
MMEIOT aTOMHOE, MOJICKYJASPHOe MJIH HOHHOe CTPOeHHe.

Ilourn Bce coenunenun KapGoHa npuHAAIEKaAT K
OpraHMYeCcKHM BelecTBaM, a 0CTaJIbHbIe COeTHHEHHA U
NPOCTHIE BeleCTBA — K HEOPraHHYeCKHM BellleCTBaM.

. Kakoe BelecTBo Ha3biBaOT MPOCTbIM, @ KAKOEe — CNOXHbIM? Kakue Tu-

Nbl NPOCTbIX BELWECTB CYWECTBYIOT M KaK Ha3biBalOT COOTBETCTBYIOWMHE
ANEeMeHTbI?

Mo KakUM GU3UHECKUM CBOWCTBAM METaST MOXHO OTAWYUTL OT HeMeTanna?

[aiTe onpeaeneHue Monekynbl. HeM oTaM4aeTca MONEKyna NpocToro
BELEeCTBa OT MONEKyNbl CNOXHOro BelecTsa?

3anonHuTe NPONYCKK, BCTaBUB B COOTBETCTBYIOLWMX Najemax cnosa
«HUTPOreH» Unu «a3ots, U 06bACHUTE CBOW BbIGOP:

a) ... — ras, KOToporo B BO34yXe COAEPKUTCS Hauboblee KOMYecTBo;
6) MoaeKyaa ... COCTOUT U3 ABYX aTOMOB ... ;

B) COEAUHEHUS ... MONAAAIOT B PACTEHHUA M3 [104BbI;

r)... M710X0 pacTBOPsETCS B BOJE.

3anonHuTe NPONyCcKK, BCTAaBUB CNOBA «3/IEMEHT», «@TOM» UK «MOJIeKyna»
B COOTBETCTBYIOLLEM NAAEHKE U YUCne:

a) ... 6enoro pocopa cogepuT Yetulpe ... Pocpopa;

6) B BO34yxe eCTb ... YIJIeKUCI0ro rasa;

B) 30/10T0 — [1POCTOE BELYECTBO ... AypyMa.

Kakumu anemeHTamu o6pa3oBaHbl NPOCTLIe BewecTsa GTop, UMHK, doc-
dop, pTyTb? Kakue 3 Ha3BaHHbIX 3/1IEMEHTOB ABNAIOTCA METANIMHECKUMMU,
a Kakue — HeMeTanIu4ecKuMmn?

Ha30BWTE NPOCTbIe BELecTBa 3/1IEMEHTOB, CUMBONbI KOTOPbIX — Pb, Ca,
He, Ag, B.

Kakas owwubKa fgonylieHa B BbipaeHuu «B fa6nokax ecTb meneso»?
MpepoXuTe CBOM BapUaHT, NPaBUNbHbIA OTHOCUTENbHO Ha3BaHWW ane-
MEHTOB U NPOCTbLIX BELWECTB.

Kakue u3 BelecTs BNAOTCA OPraHU4ecCKMMu, a Kakue — HeopraHuyec-
KUMKW anma3s, Boaa, Kpaxman, ButamuH C (acKopbuHoBasa KUcnoTa), xanb-
KO3WH (MeaHas pyaa)?

Kakumu anemMeHTamu o6pa3oBaHbl CNOXHbIE BEWECTBA C TAaKUMU XUMUYe-
CKMMM HaA3BaHUAMM: aniOMUHUIA OKCUA, CUMLMIA HUTPKUL, HaTPUin ruapo-
reHcynbdua?




Xumunyeckune popmynbl

Martepunan naparpada noMoXKeT Bam:

» BbIICHUTb, 4TO TaKOE XUMHUYecKan dpopmyna;

» yuTatb GOpMyIbl BELWECTB, aTOMOB, MO/IEKYN, UOHOB;

» NpaBWNbHO UCNONb30BaTh TEPMUH «DOPMYNbHAN eau-
HULa»;

» COCTaBNATb XMMUYEcKHe HOPMy/bl MOHHbLIX COeau-
HEHWN;

» Xapaxtepu3oBaTb COCTaB BELECTBa, MONEKY/bl, MOHa
no xumuyecxkon opmyne.

Xumuueckan popmyaa. ¥ KakI0ro BeIecTsa ecTh
HaspaHue. OHAKO, 10 HAa3BAHUIO HEJb3s ONpee-
JIATH, U3 KAKHUX YaCTHI COCTOUT BEIECTBO, CKOJBKO 1
K8KHX aTOMOB COJIEP3KHUTCS B €ro MOJIEKYJIaX, HOHaX,
Kaxue 3apsAAbl HMeloT HOHbI. OTBETHI HA TaKHe BOIIPO-
cHI JlaeT ocobas 3aNUCL — XUMHYecKas hopmyia.

XumMuyecKasn (bopmyﬂa — 310 0003HaUYeHHEe aToMa, MOJIEKYJibl, HOHA
HJIH BelnecTBa ¢ NMOMOIBI0 CHMBOJIOB XHMHYECKHX 3JEeMEHTORB H
HHIACKCOB.

Xumnveckoit GopMyIoN amoma SBAAETCS CHMBOJI
COOTBETCTBYIOILEro ajeMeHTa. Hampumep, arom

Al AmomuEnsa 0603HauaT cuMmBosoM Al, arom Cunnm-
nus — cumsBoJioM Si. Takue GopMysIBl KMEIOT U IIPO-
Si CThI€ BeILIeCTBA — MEeTAJJI AJIOMWHHN, HEeMeTaJ

ATOMHOTI'O CTPDOEHMS KPDEMHUM.

Xumuueckas OpMysia MOLCKYAbL NPOCMOZ0 Gele-
€mea CONEePIKUT CHUMBOJI COOTBETCTBYIOILIEro 3J1eMeH-
TAa U HUXKHUH HHAEKC — MaJeHbKYIO Hudpy, 3amu-
CaHHYIO HUKe U cripaBa. UHAeKe yKasbiBaeT Ha KOJIH-
YeCTBO aTOMOB B MOJIEKYJIe.

Monekyna KHCIOPOZA COCTOMT M3 ABYX ATOMOB
Oxcurena. Ee xumuueckas popmyna — O,. Ity dop-
MyJIy YUTAIOT, IPOM3HOCA CHAYAJIA CHMBOJI 3JIeMEHTa,
IOTOM — HMHJIEKC: «0-ABa». Popmynoit O, 0603HaAYAIOT
HE TOJIbKO MOJIEKYJY, HO ¥ CAMO BeIeCTBO KUCIOPOJ.

61




H, Monekyny O, Ha3biBalOT ABYXaToMHOH. U3 NOJOGHbLIX

0, monekyn (ux obwas popmyna — E,) COCTOAT NpocTbie

Bewecrsa mgporeHa, HutporeHa, ®ayopa, Xnopa,
N, Bpoma, Hoaa.
F, O30H COEPIHUT TPEXATOMHbIE MONEKY bl, 6eNbiA ¢oc-
dop — YeTbIpEXaToMHbie, a8 Cepa — BOCbMHATOMHbIE.
Cl, (Hanuwwute xummuyeckne GpopmMynbl ITHX MOSIEKY/L.)
Br,

I, B (opmyJie MONEKY bl CLONCHO20 BeULeCMBA 3AITHCHI-
BAIOT CUMBOJIBI 9JIEMEHTOB, aTOMBI KOTOPBIX COZlepIKaT-
csl B Hell, a Takxe uHJeKchl. MoJsleKyJia yriaeKucaoro
rasa COCTOUT M3 Tpex aToMOB: ogHoro aroma Kapbona u

CO, aByx — Oxcurena. Ee xumuueckas ¢popmyna — CO,
(unTaerca «I@-0-ABa»). 3aIOMHHUTE: €CIIM B MOJIEKYJIe
eCThb OAMH aTOM Kakoro-jiubo ajieMeHTa, TO COOTBET-
CTBYIOLMIA UHAEKC, T. €. 1, B XUMHAUYECKOii hopmyJie He
munryT. PopMyaa MOJIEKYJIBI YTJIEKUCIIOr0 ra3a ABJIs-
eTcs TaKkKe ¥ (GOpPMYyJIOH caMOro BellecTBa.

B dopmye uoHa JONOJHUTEIBHO 3AMHUCEHIBAIOT €0

sapaz. Jlns aToro MCHOJbL3YIOT BepXHHMH MHAEKC. B

Na', CI” HeM Iudpoil yKassIBAIOT BeJIMYHHY 3apa/a (eAMHULY
npocmbule He NMINYT), a DOTOM — 3HAK (IUIIOC WM MHHYC).

UOHbL Hanpuwmep, nor Hatpus c sapaaom +1 umeer popmy-
ay Na' (uuraercs «HaTpmii-Iioc»), HwoH Xjopa c

OH ", CO;” gapsagom —1 — Cl” («xa10p-MHHYC» ), THAPOKCH-HMOH C
CAONCHBLE sapazom —1 — OH ™ («o-am-MuHyC»), KapOOHAT-HOH C
UOHbL sapagom —2 — COZ ™ («113-0-TpH-ABa-MHHYC» ).
B dopmysax uoHHblx coeduHeHuil cHadyaja 3amu-
CBIBAIOT, HE YKAa3bIBasd 3apAN0B, IOJOXUTEJIbHO 3apA-
JKeHHble MOHEI, & IIOTOM — OTPHMIATEJbHO 3apsKeH-
Hele (Taba. 2). Ecau ¢dopmyna npaBuiabHasg, TO CymMma
3apsdos ecex UOHOB 6 Heil pasHa HYI0.
Tabauya 2
@opMy Bl HEKOTOPHIX HOHHBIX COeIHHEeHHH
Hassamme @opMyasl HOHOB, |XHMHYECKas Yrerne
COeTHHeHHH H3 KOTOPHIX COCTOMT| ¢opmyna dopmysr
COeTHHeHHe COoeHHeHHA
IMosapennas cons| Na', CI” NaCl Harpuii-x10p
Men ca®’, CO: CaCO; |Kansuwmii-ma-o-rpu
Kaapuumanpo- Na®, CO% Na,CO, |Harpuii-aBa-113-0-TpH
BaHHaAA coza
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Puc. 44.
dopmynbHbie
eAnHMUbI

B COeiMHEHURAX
WOHHOrO (a)

W aToOMHOro
cTpoexus (6)

B HEKOTOpPBIX XMMHUYECKUX (GOpPMyIax rpymnmy aTo-
MOB MJIM CJIOXKHBIM MOH 3alMCBIBAIOT B CKOOKax. B Ka-
yecTBe npuMepa Bo3bMeM (OpMyJIy ralieHOd M3BEeCTH
Ca(OH),. 9To noHHOE coeiMHEeHHe. B HEM Ha KarKAbIi
non Ca®' npuxomurca asa nona OH . @opmyna coenn-
HEHHs YUTAETCA «KaJbIuii-o-aui-0eaxdvl», HO He
«KaJbIlAM-0-allI-1Ba».

HHorga B XMMHYeCKux popmMynax BMeCTo CUMBOSIOB 3/1e-
MEHTOB 3aru1cbiBaloT «MOCTOPOHHHE» ByKBbI, a TarKe ByK-
Bbl-MHAEKCHI. Takue GopmMyNbl YacTo Ha3biBaIOT OGLYMMM.
Mpumeps! popmyn atoro Tuna: ECl, EO,, Fe,0,. lepBoi
¢dopmynoi 0603Ha4YaloT rpynny COeaUHEHUH 31eMEHTOB C
Xnopom, BTOpoH — rpynny CoOeguHeHnH 31emMeHToB ¢ Ok-
CHIreHOM, a TPEThIO UCMONb3YIOT, eC/TN XUMHYecKas ¢op-
myna coeguHeHuss ®eppyma ¢ OKCUreHOM Hen3BecTHa U

ee crieqyeT yCTaHOBUTb.

Ecan BHy»xHO 0003HAUUTHL [ABa OTAEJBHBIX aToMa
Heona, 1Be MOJIEKYJIBI KACIOPOAA, ABE MOJIEKYJIBI yT-
JIEKHUCJIONO ra3a MM aBa HOHa HanHﬂ, HUCIIOJIB3YOT
sanucu 2Ne, 20,, 2C0O,, 2Na". [ludpy nepes xumuye-
CcKO¥ (hopMYyJIOH Ha3wIBaIOT Koagguuuenmom. Koad-
¢unuenT 1, kak ¥ HHAEKC 1, HE TUIIYT.

dopmyabHAs eIMHHIA. A YTO 03HAYAET 3alHUCh
2NaCl? Monexya NaCl He cymiecTByeT; moBapeHHasi
COJIb — MOHHOE COeJUHEeHHe, KOTOPOe COCTOMUT U3 MOHOB
Na™ u Cl. ITapy 3TMX HMOHOB HA3BLIBAKT (POPMYJIbHOIL
edunuyeu seiectsa (OHa BeiZlesieHa Ha puc. 44, a).
Taxkum ob6pasoMm, sanuceio 2NaCl npeacrasieHbl ABe
bopmMyIbHBIE eAMHUIILI IOBAPEHHOM COJIH, T. €. JBe Na-
pel mosoB Na' u Cl'.

Tepmun «popMyIbHAA €IUHUIA» UCHOJL3YIOT A
CJIOKHBIX BEIIeCTB He TOJBKO MOHHOTO, HO M ATOMHO-
ro crpoeans. Hanpumep, opMyJIbHON efUHHAIIEH 1A
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kBapia Si0, siBIgeTcsS COBOKYIHOCTH OJHOTO aToMa
Cuwiunus n aeyx atomos Oxcurena (puc. 44, 0).

dopMynibHasi eguHhLa — 3TO MesIbYaiLuMi «KUPIMTHYHK»
BelecTBa, ero HauMeHbLLUWA MOBTOPAIOLYMACS PparMeHT.
3TMM parMeHTOM MOXKeT 6biTb aToM (B NPOCTOM Belle-
cTBe), MoNleKyna (B MPOCTOM MM CNOXHOM BeL{ecTBe),
COBOKYNHOCTb aTOMOB W/TH MOHOB (B C/IOXHOM BELYECTBE).

YINPAXKHEHME. CocTaBuUTb XUMHU4ECKYIO GopMynly COeiMHEHUA, KOTOpOe COo-
AepHMT MoHbl Li* | SOZ°. HasBaTb GOpPMYNbHYIO eAUHULY
3TOro Bewecrsa.

PeweHne

B MOHHOM COeJUHEHNM CYMMA 3ap#A/I0B BCEX HOHOB PaBHA HYJIO. ITO
BO3MOJKHO IIPH YCJIOBHMH, €CJIH Ha KaX/Ibli HOH SO} mpuxoauTCH /Ba
uona Li', Orciona popmyna coegunenua — Li,SO,.

DopMyALHOU €JUHUIEH BellecTBa ABJIAIOTCH TPU HOHA: JBA MOHA
Li* u ogun uon SOj .

KagecTBeHHBIN M KOJMYECTBEHHBIM COCTaB Belec-
TBa. XuMudecKas (popMyaa COAepKUT HHPOPMALUIO
0 cocTaBe YACTHILI MJM BeljecTBa. XapaKTepuays
KayecmeeHHblll cocmas, Ha3sIBAIOT 3JIEMEeHThI, KOTO-
phle 00pa3yloT YacTHUILY MJIX BEeIeCTBO, & XapaKTepH-
3yA KONUYeCMBEHHbLIL COCMAs, yKa3bIBAOT!

e KOJIMYECTBO aTOMOB KAajXKJIOr0 dJIEMEeHTa B MoJe-

KyJie HJIM CJI0XKHOM HOHe;
e COOTHOIIIEHHEe aTOMOB PAa3HBIX DJJIEMEHTOB HJIU
HMOHOB B BEIIECTBE.

YINPAXXHEHME. Onucate coctae metaHa CH, (MonekynspHoe coegnmHeHne)
U KanbLuHMpoBaHHOW coabl Na,CO; (MOHHOe coeAuHEHHE).

Pewenue

Meran o6pasoBal anemesramMu Kap6orom u I'niporenom (aTo Kavect-
BeHHEIIT cocTaB). MonekyJia MeTaHa cofepokuT ofue arom Kapbora n ve-
TeIpe aroma ['mporesa; MX COOTHOIIEHHE B MOJIEKYJIe U B BEII[eCTBE ——

N(C): N(H) =1 : 4 (xonn4ecTBeHHBIH COCTaB).
(Bykgoit N 0603Ha4ai0T KOJIMYECTBO YACTHI] — ATOMOB, MOJIEKYJI, HOHOB.)

KansuueEupoBaHHas coaa obpadoBaHa TpeMs dneMentramu — Har-
puem, Kap6orom u OxcurenoM. OHa COEPIKUT IIOJOKUTEIBHO 3api-
skeHHEBIe HOHBI Na', mockosbky HaTpuii — MeTaln4yecKui 3JIeMEeHT,
¥ OTPHIIATEIbHO 3apsAyKeHHble HOHBEI CO; (KauecTBeHHBIN cocTaB).
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CooTHOILIIEHIE ATOMOB 3JIEMEHTOB ¥ UOHOB B BelleCTBe TAKOBLI:

66.

67.

68.
69.

70.

71.

72.

73.

74,

N(Na): N(C): N(O)=2:1:3

N(Na‘): N(CO2)=2:1 } KOJIMYeCTBEeHHBIH COCTaB

BbIBOAbI

Xumuueckan ¢opmMyaa — 3TO 3amHChH aToMa, MoJie-
KYJbI, HOHA, BellleCTBA ¢ NIOMOIILI0 CHMBOJIOB XHMHYe-
CKMX 2JIeMEeHTOB H HHAeKcoB. KoimuecTBo aToMoB Kax-
JOT0 3JieMEeHTa YKa3bIBAalOT B (hopMyJe ¢ mMOMOIBIO
HHIKHEro HHJeKCa, a 3apAj HOHA — BepXHUM HHIAEKCOM.

DopMyIbHAA eIHHHIA — YACTHIA HJIH COBOKYI-
HOCTH YaCTHIL BellleCTBa, MPeICTABJICHHAHA €ro XHuMHuye-
cKoit hopmynoii.

Xumuueckas (popmMyJia OTpazkaeT KaueCTBeHHBIH H
KOJHYEeCTBeHHBIH COCTAB YACTHILI HIIH BellecTBa.

Kakyio uHdopMauuio O BELECTBE UMK YAcTULE COAEPHUT XMMHUYECKas
¢opmyna?

B 4em cocTtouT oTinyne Mexay Ko3apdOUUMEHTOM U HUKHUM MHAEKCOM B
XMMHUYECKUX 3anucax? OTBET JONONHUTE NpUMepamu. s Yero UCnonbay-
10T BEPXHUHA UHAEKC?

Mpouutainte popmynsl: P4, KHCO;, Al (SO,)5, Fe(OH),NO,, Ag*, NH;, CIO;.
Y1o o6o3Havaiot 3anueu: 3H,0, 2H, 2H,, N;, Li, 4Cu, Zn**, 50", NO3,
3Ca(0OH),, 2CaC05?

3anvwuTe xuMu4ieckue GopMynbl, KOTOpbIE YATAIOTCA TaK: 3C-0-TpH; Gop-
[ABa-0-TpH; all-3H-0-ABa; XPOM-O-aW-TPUX/bl; HaTPUK-all-3C-0-4EeThIPE;
3H-all-yeTbipe-ABax/bl-ac; 6apuin-aBa-nnioc; N3-0-4eTbipe-TPU-MUHYC.
CoctaBbTe XUMUYECKYIO GOPMYNY MONEKYNbI, KOTOPasi COAEPHMT: a) OAWH
atom HutporeHa v Tpu atoma lMgporeHa; 6) yetbipe atoma lMaporeHa, ABa
atoma Pocdopa un cemb atoMoB OKcHUreHa.

Y10 sBnaetca GOPMYNbHOW eAMHULEN: a) AR KanbUMHUPOBAHHOM COAbl
Na,CO,; 6) ana MoHHoro coeauHenus LisN; B) ans coeaunerus B,0;, KoTo-
poOe UMeeT aTOMHOE CTPOeHUe?

CocraBbTe GpopMy/bl BCEX BELLECTB, B COCTAB KOTOPbIX MOTYT BXOAUTbL NULLb
Takue voubl: K*, Mg, F-, SOZ-, OH".

OxapaKTepu3yiTe Ka4eCTBEHHbIA U KOIMYECTBEHHbIA COCTaB: a) MONEKy-
NApHbIX BelwecTsB -— xnopa Cl,, ruaporeH nepoxkcuaa (nepexkucu Boaopoaa)
H,0,, rioko3abl CgH,,06; 6) oHHOTO BewecTBa — HaTpui cynbdarta Na,SO,;
B) uoHos H30", HPO; ™.
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BaneHTHOCTb
XUMUYECKUX 3/IeMEHTOB

Marepuan naparpada noMoXeT Bam:
» BbISCHUTb, YTO TAKOE BANIEHTHOCTb 3/1EMEHTa;

» NPOrHO3WpOBaTb BO3MOMHbIE 3HAYEHWUA BaNEHTHO-
CTU 3NEeMEeHTa, UCXOARA U3 ero pa3MmeLLeHUs B Nepuo-
NUYECKOMU cUcTeme;

» onpepensitb 3HAY€HU\ BaNEHTHOCTU 3NEMEHTOB B
61HapHbIX COBANHEHUAX NO UX dopMynam;

» coctaBnaTb GopMynbl GUHAPHbLIX COEANHEHUI, UCXOAR

W3 3Ha4YeHWN BaNEHTHOCTH 3NIEMEHTOB.

BasienTHOCTB. YHMCI0BEIE MHAEKCHI B XUMHYECKUX
dopMysax yKasslBalOT HA TO, YTO ATOMBI COEJUHSA-
I0TCS PYT C APYroM He MPOM3BOJBHO, a B OIpeje-
JIEHHBIX COOTHOIIECHUAX.

CrocobHOCTE ATOMA COCIMHATHCH € oNnpeaeyIieHHBIM KOJIHYeCTBOM
TAKHX K€ HWJIH /IPYrHX aTOMOB HA3BIBAKOT éanenmnocmoio’.

BajieHTHOCTE ABJIAETCH Ba*XHBIM CBOMCTBOM aTO-
ma. Ee onpeziesifiloT HCXOAA U3 TOr0, CKOJbKO ATOMOB
IIPUCOEVHAET NAHHBIH ATOM M KaKHM 3JIeMEeHTaM
OHM NPUHALJIEINKAT.

3HaveHue sarenmuocmu amoma I'udpozena npu-
HAMO cyumams pagHbvim 1. ITOT aTOM BCerga coepu-
HAETCs TOJbKO C OZHUM aToMoM. B peayibTaTe o6pa-
3yI0TCH, HAIpUMeEpP, MoJIeKyJsl Bogopoxna H,, dropo-
Bogopozaa HF, Boger H,0O:

H H H@ 0
H H

TI'udpozen — odHOBaNEHMHYLI dINeMEH M.

B moneryne ¢ropoogopona HF arom ®@iryopa cBs-
3aH ¢ aromoMm I'uaporena. IlosroMy 3HaueHHe BAJIEHT-
HocTtu @ayopa, kak u 'maporerna, pasHo 1. '

Artom Oxcurena yaep:xuBaer B MoJiekyJae Bogasl H,O
asa aroma I'maporena. Orcioga BeiBOA: Oxcuzen —

! TepMHE MPOMCXOAUT OT TaTHHCKOTO cJoBa valentia — cua.




II

HF

| G !

H,0

H-H
0=0

dasyxeanenmmblit anemernm. Takyo BasieETHOCT OK-

CHI'€H IIPpOABJIAET BCerjga — M B MOJIEKYJie IPOCTOoIo

BemectBa (0,), 1 B MOJIEKYJIaX CJIOKHEIX BEIIECTB.
3HayeHHe BAJIEHTHOCTH 3JIEMEHTa NPU HeoOXomu-

MOCTH YKa3bIBaIOT B XUMHAYECKOM (hopMysie puMCKOM
11 I 1

nugpoit Hay ero cumsosiom: HF, H,0. B maTremaTuue-
CKHX pacueTax M TeKCTe JJIA 3TOr0 MCIOJIb3YIOT apab-
CKHe UudpHI.

» Onpejenure BaJeHTHOCTH 3JIEMEHTOB B MOJIEKYJIax
ammuaxka NH; u merana CH,.

CBeZleHHA O BaJICHTHOCTH 3JIEMEHTOB B BeIeCTBe
MOYKHO IIPEJICTABUTH APYyruM crmocobom. CHauana 3a-
OUCHIBAIOT HA ONpPEAEJIEHHOM PACCTOSHHMHU JPYI' OT
APYyra CHMBOJIBI Kaj)XJOro aToMa, HAXOAAIIerocs B
MOJIEKYJIe. 3aTeM OJHOBAJEHTHBIA ATOM COEIUHAIOT C
APYTHM OZHOM YePTOYKOMH, OT ABYXBAJIEHTHOI'O aTOMA
[IPOBOAAT JBE YEPTOUKH U T. [.:

H-F, (P—H.
H

Taxue GopMysbl HasbIBalOT zpaguieckumu. OHU 1O-
Ka3bIBAIOT NOPAAOK COeINHEHN A AaTOMOB B MOJIEKYJIax.

Mosiekysa NIpOCTOr0 BEIIECTBa BOJAOPOAA HMeEeT
rpaduyeckyro popmynry H-H. AHalOru4HbEIMHU ABIA-
TCcA rpadpudeckue GopMyasl MOJIEKYJa ¢GTopa, XJo-
pa, 6poma, uoza. I'paduueckasa hopmysia MOJIEKYJIbI
kucyopoza 0=0, a monexkynsl azora N=N.

CocraBnsasa Takue GOPMYJIEI AJIA MOJIEKYJI CIOMKHBIX
BeIeCTB, CleAyeT UMEeTh B BHAY, YTO ATOMEI OAHOI'O
JJIeMEeHTa, KaK IpaBuJio, He COeJTUHEHbI MeX1y cobou.

P Uzobpasure rpadpuyeckue GopMyIsl MOJEKYJ aM-
MHaKa 4 MeTaHa.

U3 rpadpuyeckoit GopMyJILI MOJEKYJILL JIEFKO Ompe-
AEJUTh BAJIEHTHOCTh KAa)XJ0ro aToMa. SHaYeHHe
BaJICHTHOCTH PABHO KOJIMYECTBY UepTOUYEK, KOTOpLIE
HMCXOJAT OT aTOMa.

Jra coefMHEeHHI HOHHOrO M &TOMHOI'0O CTPOEHHA
rpapudeckue GOpMYyJbl HE UCIIOJb3YIOT.

BaneHTHOCTH 3JIEMEHTA H ero pasMelieHnue B Iepuo-
auYecKkoM cHcreme. HeKoTophlie 3J1eMEHTHI MMEIOT
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MHTEPECHO

MMOCTOAHHYIO BaJIGHTHOCTh. I'upores u Piyop Bcerga
oaHOBaJIeHTHHI, a OKCcUreH — AByXBaJIeHTeH. [Ipyrue
3JIEMEHTHI C IIOCTOSHHON BAJIEHTHOCTBIO HAXOAATCH B
I—III rpynmax nepmogMYecKOd CHCTeMbl, IpHYEM
3HaAUEHUEe BAJIEHTHOCTH KaXX[IOro 3JIeMEeHTa COBIajaeT
¢ Homepom rpynnsl. Tak, anemenT I rpynnsr JInTuit ox-
HOBaJIeHTeH, ajemMeHT Il rpynner Marauii AByxBajieH-
TeH, a anemeHT 111 rpynner Bop TpexBanenTeH. Mckiro-
YeHHAMH SABIAKTCA aaeMeHTh [ rpynnsl Kynpym
(3Eauenns BanesTHocTy — 1 u 2) u Aypym (1 u 3).

BoNBIIMHCTBO 3JIeMEHTOB UMEIOT IIePEMEHHYIO Ba-
JIEHTHOCTh. IIpHBOANM ee 3HAYEHUA AJIS HEKOTOPBIX
U3 HUX:

ILmom6yMm (IV rpynma) — 2, 4;

®ochop (V rpynna) — 3, 5;

Xpowm (VI rpynnma) — 2, 3, 6;

Cynsgpyp (VI rpynma) — 2, 4, 6;

Maunran (VII rpynna) — 2, 4, 6, 7;

Xaop (VII rpynma) — 1, 3, 5, 7.

W3 3THX cBeJeHU BBITEKAeT Ba)XHOE TNpPaBHJIO:
MAKCUMANbHOE 3HAYEHUEe B8ANeHMHOCIU INeMeHma
cognadaem ¢ HOMepOM zpYynnvi, 8 KOMOPOU OH HAXO-
dumca'. IIoCKOABKY B NMEPHOLUYECKOM CHCTEME BO-
ceMb I'DYII, TO 3HAYEHUS BAJEHTHOCTH 3JI€MEHTOB
moryT 661TH OT 1 110 8.

CylIecTBYeT eIe OZHO IIPABUJIO: 3HAYeHUe 6aleHM-
HOCMU HeMemalluiecKozo diemenma 6 coeOuHeHul
¢ T'udpozeHoM UL C MEMANNUHECKUM INEeMEHMOM
PasHo 8 MUHYC HOMED 2pYnnbL, 8 KOMOPOl paA3MeueH
anemenm. IlogTBEpAUM €ro NpUMepaMM COeJMHEHUH
anemenToB ¢ I'uaporenom. daement VII rpynmer Hox
B noposogopoae HI oxrosanenten (8 — 7 = 1), aye-
merT VI rpynnsl Oxcures B Boge H,O nByxBajieHTeH
(8 — 6 = 2), asnemenT V rpynnst HurporeH B aMMuake
NH, rpexBanenTes (8 — 5 = 3).

OnpeneieHne BaJEHTHOCTH JJIeMEHTOB B OMHap-
HOM COeMHEeHHH 110 ero hopmyae. BurapasiM® Hazbi-
BaIOT COeUHEeHUe, 00pa3oBaHHOE /IByMs 3JIeMeHTaMH.

! CymmecTByeT HECKONBKO HCKIIOUeHHIA.
£ TepMHH ONPOMCXOAUT OT JIATHHCKOTO cxoBa binarius — aBoitHO#; cocTosn-
MU U3 ABYX 4acTeH.
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HHTEepecHo
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BrIACHUTH 3HaYEHNE BAJeHTHOCTH 3JIeMEHTAa B COeIH-
HEHMH HYYKHO TOTAa, KOrJa 3JEeMeHT HUMeeT NepeMeH-
HYIO BaJIEHTHOCTh. KaK BEIMOJMHAIOT TaKoe 3ajaHue,
IOKAaXXeM Ha IpuMepe.

Haiinem 3nauenne BaneHTHOCTH Moaa B ero coenn-
Henuu ¢ Oxcuresom, koropoe umeer popmyay I,0;.

Br1 3raere, uTo OKCHreH — JBYXBAJECHTHBIH 9Je-
MeHT. 3anulleM 3HaYeHHe ero BaJeHTHOCTH Hajk CUM-
BOJIOM 3TOTrO 3JIeMeHTa B XMMHUUYECKOM popmy.ie coenu-

I
Hemua: 1,0;. Ha 5 aromoB Oxcurena mpuxopuTcs
2+ 5 = 10 eaununn BaseHTHOCTH. FIX HY’KHO «pacnpe-
feJuTh» Mexay asyms aromamu Hoza (10 : 2 = 5). Ua
aroro ciaenyer, uTo Moj B cCOeAMHEHHAN IATUBATIEHTEH,

®opmyna coeAMHEHNs ¢ 0603HAYEHMEM BAJIEHTHOCTH
v

aseMeHTOB — I1,0;.

P Onpezsenute BAaJIEHTHOCTh 3JIEMEHTOB B COeIMHEe-
HuAX ¢ popmynamu CO, u Cl,0;,.

CocraBiieHHe XHMHYECKHX (GOPMYJI COeTHHEHHH 1O
BaJICHTHOCTH 3JIeMEHTOB. BHInOIHMM 3a1anue, IpoTH-
BOIIOJIO’KHOE NPEBIAYIIEeMY, — COCTABMM XMMHYECKYIO
dopmyany coeaunerus Cynanpypa ¢ OkcuresHom, B
kxoropoM Cysibdyp mecTUBAJIEHTEH.

CHavaJsa 3anuIneM CHMBOJILI 3JIEMEHTOB, o6pasyio-

IQUX COeAMHEHHEe, M YKa)XeM HaJ, HUMHM 3HAYEeHUHA
Vi 1
BaneHTHOCTH: S...0... . 3aTeM HAXOAUM HaUMeHbIIIee

YHCJI0, KOTOpOe AenuTcs 6e3 ocTaTka Ha 06a 3HAYEHUSA
BAJICHTHOCTH. ITO 4yucyo 6. Jlenrum ero Ha 3HaueHHe
BAJICHTHOCTH KaXXJ0r'0 3JIEMEHTA M [I0JIy4aeM COOTBET-

CTBYIOII[Ee HHIEKChI B XUMHUYECKO} GopMyJie coenuHe-
Vi n vin

U Sg,604,,, vt SO;.

Jlna NpoBepKH XUMHYECKOM OPMYJIbI MCIIONB3YIOT
IPABMJIO: NPOU36eIeHUA 3HAYeHULl 6ANEHMHOCMU
Kax 0020 d/emMeHMa HA KOAULECMB0 €20 AMmOMO8 6
popmyne 00UHAKOBbL. ITH IPOUIBEACHHUA A TOIBKO
YTO BEIBEJIEHHOM XMMUYECKOH GpopMyssl: 61 =2+ 3,

3amoMHHMTE, YTO B GOPMYJax COeJHHEHMH, B TOM
yucje GMHAPHBIX, CHaYajla 3alHUCBIBAIOT CHMBOJIBI
MeTaJIMYECKUX DJIEMEHTOB, a [IOTOM — HeMeTaJLIidec-
kux. Eciu coemHeEne 06pa3soBaHo TONBKO HEMETALIH-

’




3ro YeCKMMHM 2JIEMEHTAMH M cpeau HuX ecTb OKCUTeH M
WHTEepecHo @ nyop, TO 3TH 3JIEMEHThI 3alIMUChIBAIOT IMOCIEeAHUMH.
[Topano:
P CocraBbTe XuMHYecKue (popmyJinl coeguHeHu Bopa
¢ @®iyopom 1 OKCHIeHOM.

SABRO NS IIpuunHbBl COeZUHEHMA aTOMOB Jpyr C APYroM H

g e 00bACHeHYe 3HAYEeHU I BAJIEHTHOCTH 3JIeMEeHTOB CBA3a-
HbI CO CTPOEHMEM aToMOB. JTOT MaTepuan Oyaer pac-
cMOTpeH B 8 KJyacce.

BbIBOALI

BanxeHTHOCTE — 3TO CIIOCOOHOCTL ATOMA COEAMHATH-
CH C onpeJeleHHbIM KOJHYECTBOM TAKHX JKe MJIH JApy-
THX aTOMOB.

CymiecTBYIOT 3JIeMEHTHI ¢ IOCTOAHHON H MepeMeH oM
BaJieHTHOCTHIO. 'Haporen u Miyop BCeraa OXHOBAJIEHT-
Bbl, OKCHIeH — IByXBaJICHTEH.

3HaueHNsd BAJEHTHOCTH 3JIEMEHTOB OTPa’kalT B rpa-
duueckux dpopmMyraax MOJEKyJ COOTBETCTBYIOIHM KO-
JHYECTBOM YepToUYeK BO3Jie aTOMOB.

IIpou3BeneHNsA 3HAYEHWH BAJIGHTHOCTH KaXIO0ro
3JleMeHTa Ha KOJHYIeCTBO ero aToMoB B (hopmye 6unap-
HOI'O COe[{HHEHHHA OJHHAKOBBI.

2

75. Y10 TaKoe BaNeHTHOCTL? Ha3oBuTe MakCUuManbHOe U MMHUManbHOE 3Ha-
YEeHUA BaNEHTHOCTU XUMHUYECKUX INEMEHTOB.

76. YKaXuTe CUMBO/Ibl 3NEMEHTOB, UMEIOLLUX NOCTORHHYIO BaneHTHoCTb: K, Ca,
Cu, Cl, Zn, F, H.

77. OnpeaenvTe BaEHTHOCTb BCEX ANE€MEHTOB B COEAMHEHUSAX, KOTOPbIE UMEIoT

Takue GpopmMynbi: gCL,, Pérs, NL. 882, Par':lls.
78. Onpenemg'% BaNEHTHOCTb 3/IEMEHTOB B COBAMHEHHAX C TaKUMH dopmynamu:
a) BaH,, V,05, M0S;, SiF,, LisP; 6) CusS, TiCl,, CazN,, P,03, Mn,0;.
79. Cocrassre Gpopmynbl COeAUHEHUN, 06Pa30BaHHbIX 3NeMEeHTaMK C NOCTOAH-
HOW BaneHTHocTbio: Na...H..., Ba...F..., AL..O..., AL...F.....

80. CoctaBbTe HOPMYNbl COEAMHEHWH, UCMONbL3YA YKa3aHHble BaNeHTHOCTH

HEeKOTOPbIX 3NEeMEHTOB:
n "

oW oo v v
a) AL...S..., Si...H..., Zn...Br.., W...0...; 6) N...0..., P..0..., C...F..., I...S....
70
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81. Hanuwwurte ¢popmynbl coeauHEHU ¢ OKCUreHOM TaKUX 3NEMEHTOB:
a) Jlutns; 6) Marnus; 8) Ocmus (NPOABNAET BANEHTHOCTL 4 1 8).

82. U3o6paaute rpadpuyeckue popmynsl monekyn Cl,0, PH;, SO,.
83. OnpepenuTe BaneHTHOCTL ANEMEHTOB NO rpadu4eckum GopMynam MoneKyn:

0=C=0;

H-N=C=S; H—O—S{‘e—O—H.
0

K

Puc. 45.
Mopaens
MONEeKyNbi
metaHa CH,

e

-}

HA ZJOCYTE \

«KOoHCTpyHpyem» moneKynbi

Mo rpadpuyeckum bopmynam MOXKHO U3rOTOBAATL MO-
aenu monekyn (puc. 45). CambiM yao6HbIM MaTepuanom
ANA 3TOro ABNAETCH NNACTUNUH. U3 HEro 4enaloT WapuKK-
aToMbl (AN aTOMOB pPa3nU4HbIX NIEMEHTOB UCNO/Mb3YIOT
nnacTunuMH pasHoro useta). LUapuKku coeguHAT ¢
NOMOLbIO CNUYEK; KaXaan CnUYKa 3ameHseT OaHy
4epTOoYKy B rpaduyeckon Gpopmyne MoneKxynbl.

Marotosste mMopgenu monekyn H,, 0, H,0 (Mmeet
yrnosyio ¢opmy), NH; (umeer dpopmy nupamugsl), CO,
(MMeeT nuHelrnyo popmy).

OTHOCUTEeNbHaA MONEKyNsapHas
M OTHOCUTEeNbHaa GopMynbHasn
Macchbl

Marepuan naparpacga NnoMoXeT Bam:

» BbISICHUTb, YTO TAKOE OTHOCUTENbHAs MONEKyNApHas
Macca u oTHocuTeNbHan GopmynbHas Macca;

» NPaBUNLHO BLIYUCNATb OTHOCUTENLHBLIE MONEKYNSAP-
Hble U GOpPMYNbHbIE Macchl.

OTHOCHTEILHAA MOJEKYAAPHAA Macca. Macchl Mo-
JIEKYJI, K&K ¥ aTOMOB, Ype3BhI4aifHO Mausl. [ToaTomy
B XMMHM HMCIOJBL3YIOT OTHOCHTEJLHBIE MacChl MoJe-
Kya. X eme Ha3hIBAIOT OTHOCHTEJNbHBIMH MOJEKY-
JISAPHBIMHA MacCaMu.

Otnocurensnan MOJEeKYJIApHaAsa Macca — I3TO OTHOLIEHHEe Macchl

MOJIEKYJIBI K ]]‘) maccel aroma KapGona.

o~
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OTHOCUTEIBHYIO MOJIEKYJISPHYIO Maccy COKpaleH-
HO 06o3HavaloT M,. OTa BeJIMYMHA, KAK M OTHOCH-
TeJbHAA ATOMHAA Macca, He HMMeeT Da3MEepHOCTH.
MaremaTuueckas opMyJsia A ee BhIYUCIEHUsA, UC-

X0 8 U3 MacChl MOJIEKYJIbI:
m(MOJIEK Y JIBI
M, _(MmoneKyJibl) = (—1#
< ma(c)
12
HaiiieM OTHOCHUTEJABHYIO MOJIEKYJSPHYK Maccy
KHUCJIOPO/a, UCIIOJb30BaB MacChl MOJIEKYJIbI KHMCJI0PO-

na (5,32 102 r) u aroma Kap6ora (1,994 - 10 ® r);

. 1n-23
MOy)=-T0) _ 5320 T _gp
—m,(C) *1,994-10 3 ¢
12 2

3HAYUTENBHO MPOIIe BLIYHCIATE OTHOCHUTEJIbHYIO
MOJIEKYJISPHYI0O Maccy, MCIOJB3Yd OTHOCHUTEJbHbIE
aTOMHBIE MaCCHI.

OTHOCHTEJIBHAS MACCAa MOJIEKYJIbI PABHA CYMMe OTHOCHTEJIbHBIX
Mace aToMOB, KOTOPhIEe BXO/JAT B ee CoCTas.

3ro
HWHTEepecHoO
Ha MEOHLI

Maccy HMer1

HaiizeM OTHOCHUTEJIbHBIE MOJIEKYJSPHbIE MAacChl
KHCJIOPOAA ¥ BOALI, B3siB U3 MEPHOANYECKON CHCTEeMBI
MeH/jesieeBa 3HAYEHA A OTHOCHTEILHBIX ATOMHBIX Mace
Oxcurexa u 'maporena:

M(0,)=24,(0)=2-16 = 32;
M, (H,0)=24,(H)+A,(0)=2-1+16=18.
N Y o AN < 3 By
p BLIumc/IUTe OTHOCHTENbHbIE MOJEKYJIADHBIE MAc-
cel azora N, m ammuaka NHj.

OTtHocuTenbHAA (hopMyabHAA Macca. VI HOHOB, a
TaKKe BEIeCTB ¢ ATOMHBLIM ¥ HOHHBIM CTPOeHHeM (OHH
He COJIePKAT MOJIEKYJI) BMECTO TEPMHHA «OTHOCHUTEJIb-
HasAd MOJIEKYJApHAS MAacca» HCIOJB3YIOT JAPYrod —
«OTHOCHTeJbHAA GOpMYJbHAA Macca». ITy Guamye-
CKyI0 BeJHYMHY 0003HAYAIOT M PAaCCYUTHIBAIOT TaK
sKe, KaK U OTHOCHUTEIbHYIO MOJIEKYJISPHYIO Maccy.

Omunocumenvras popmynvrhas macca uona. Macca
IIPOCTOrO MOHA MOYTH HE OTJIMYAETCH OT MAcChl COOT-
BETCTBYIOIIEr'0 aToMa, TAK KaK HOH COJAEPKHUT Ha




3vo
HHTEepPecHo

OHAYeHe

OTHOCHTEILHON

(POPMVALHOI
aacent 1Ot
HMe T

COC/IHHEeEH A

¢ dopmyiamMmn

Cr0O;, MgzNo,,

CaCOj.

OZMH MJIH HECKOJIBKO 3J€KTPOHOB GOJIbIle MM MeHb-
1Ie, Y4eM aToM, & Macca 3JIeKTPOHA B THICAYM Pa3 MEHb-
me Maccel aroma. COBIAZal0T TaKKe OTHOCHTEJIbHbIe
¢opMybHBIE MACChI MPOCTHIX MOHOB M OTHOCHTEJIb-
HbIe ATOMHBIE MaCChl 3JIEMEHTOB:

M(K") = A(K); M (0*) = A(0).

OrHOocHuTenbHBIE (GOPMYJBHBIE MACCHI CJIOMKHBIX
MOHOB MOJXHO DacCYMTaTh TeM XkKe crnocofoMm, uTo !
OTHOCHUTEJIbHbIE MOJIEKYJIIPHEIE MACCHI:

M(CO3)=A/(C)+ 34,(0)=12+ 3-16 = 60.

(

» BeluucauTe OTHOCHTEJbHBIE (DOPMYJbHBEIE MAaCChI
unonoB NH; u NO,.

Omuocumensvnas GOPpMYNLbHAR MACCA UOHHOZO
éewecmea. BrluuclieHEe OTHOCHTENBLHON (DOPMYJIb-
HOM Macchl IIOBAPEHHOM COJIM OCYIECTBIAT TaK:

M (NaCl) = A (Na) + A(Cl]) = 23 + 35,5 = 58,5.

B xauecTBe ApYyroro npuMepa BO3LMEM ATIOMUHHUM
cyasdar Al,(SO,);. 9TO coefuHEHUE COCTOUT M3 TIPOC-
TeiX noHOB Al* 1 caoxubIX noHoB SO; . OTHOCHTE -
HYI0 GOPMYJIbHYIO MACCY COEIMHEHU MOM¥HO BHIYHUC-
JUTH IBYMsA cnocobaMu.

1 cnoco6. Ucnionb3yeM OTHOCHTENIbHBLIE ATOMHBIE
Macchl:

M [A1,(S0,);] = 2A,(Al) + 3A(S) + 3 - 44,(0) =

=2-27+3-32+12-16 = 342.

2 cnocob. UcnonbdyeM OTHOCHUTENbHEIE (OPMYIb-
Hble MacChl HOHOB!:

M (A1*") = A(A]) = 2T;

M(SO;)=A(S)+44(0)=32+4-16 = 96;

M [Al,(SO,);] = 2M,(Al*) + BM (SO} ) =

=2-27+3-96 = 342.

OmmuocumenvHas GoOpmMynoHAA MACCA — MO OMHO-
CUMENbHAA MACCA POPMYNLHOU eOUHUYbL Beujecmeéd.

IlonAaTHe <«OTHOCHTeNbHasA (OpPMyJbHas Macca»
ABJIsSIETCS YHUBEPCANbHLIM. OHO MOXKeT OBITh UCIIOJIb-
30BaHO AJId BellecTB JilobOro CTpoeHusl, a TaKke JJs
HOHOB — IPOCTBIX ¥ CJIOMKHBIX.
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84.

85.
86.

87.

89.

90.

91.

BbiBOAbI

OTHOCHTEeNBbHAA MOJICKYISPHAS Macca — 3TO OTHOIIe-

HHEe MacChl MOJICKYJIBI K E Maccel aToMa Kapﬁona HIH

CyMMa OTHOCHTEJHHBIX MacC aTOMOB, KOTOPbIe BXOAT B
COCTaB MOJIEKYJIBI.

ZI,J'I’!I HOHOB, BeleCTB ATOMHOIO H HOHHOI'O CTPOEHHA
HMCIOJB3YIOT OTHOCHTEJBHYIO (hopMyabHYI0O Maccy. Ee
0003HA4YAIOT M BEIYMCJIAIOT TAK K€, KAK H OTHOCHTEJIb-

HYI0 MOJIEKYJISPHYIO Maccy.

Y10 TaKoe OTHOCUTENBbHAA MONeKynsipHaa Macca? Kak ee paccuyutarh: a) uc-
XOAR U3 Macchl MONEKyNbl; 6) N0 XMMUYECKON GpopMyne MONeKynbl?

Y KaKoro BelecTsa HauMeHbLLan OTHOCUTENbHAA MONeKynapHaa macca?
Bblyucnure (enartenbHo YCTHO) OTHOCUTENbHbIE MONIEKYNSiPHbIE MacChl Be-
LecTB, KoTopble umeloT Takue popmynsi: a) Cl,, 04, Py; 6) CO, H,S, H4PO,.
PaccuuTaiite oTHOCUTENbHbLIE GOPMYNbHBLIE MAacChl BEWECTB C TaKMMK Gop-
mynamu: a) CaH,, AlH3; 6) Li,O, MgO; B) Cu(OH),, (NH,4),S.

Bo ckonbko pa3 macca atoma OKkcureHa 60nblie UAKM MeHble Maccehbl:
a) MoneKynbl BoAOpoAa; 6) Monekynbl MetaHa CH,; B) noHa Kynpyma Cu?™;
r) noHa SO3~? Monpo6yiTe BbINONHUTL PACYETh! YCTHO.

OTHOCHTENBHAR MONEKYNSPHAA Macca coeanHeHua Xnopa ¢ OKCMreHoM pasHa
183. B ero monekyne — 7 atomoB OKcureHa. Kakosa dpopmyna seujectsa?
OTHOCUTENbHAA GpopMynbHas Macca CoeuHeHUs anemeHTa X ¢ dnyopom
B/ABOE NpeBbIlaeT OTHOCUTENbHYIO aTOMHYI0 Maccy ®ocdopa. Onpegenu-
Te aneMeHT X U HanuwuTe GopmMyny COeUHEHUA.

Macca monexynsl Boasl pasHa 3 - 1072°r, a atoma Kap6oHa — 2-1072%r.
Bbl4McnUTE NO 3TUM AAHHBLIM OTHOCUTENbHYIO MONEKYNSIPHYIO Maccy BOAbI.

MaccoBas ons 3anemMeHTa
B C/IOXXHOM BellecTBe
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Marepuan naparpada NnOMOXKET Bam:

> BbISICHUTb, YTO TAKOE MAaccoBas A0NA 3/IEMEHTA B coe-
JNVMHEHUU, U ONPeaensaTh ee 3Ha4YeHue,;

» paccYuTbIBaTb Maccy 3NIeMeHTa B OnpeaeneHHon Mac-
ce COefIMHEHUS, UCXOAA U3 MAcCOBOW 1011 INEMEHTa;

» npaBuUNbLHO OGOPMAATL PELEHUE XUMHUYECKUX 3aaay.




Kaxxnoe clI0’KHOE BelecTBO (XHMMHUYECKOE COelHHe-
Hue) o6pa30BaHO HECKOJLKHMH 3JIeMeHTaMu. 3HATD CO-
ZIepyKaHWe 3JIEMEHTOB B COEUHEHUU HeoOXOAMMO AJIA
ero addexTUBHOrO Ucronab3oBanua. Hampumep, ayu-
IIMM A30THBIM yOOpEeHNEM CYUATAIOT TO, B KOTOPOM CO-
nep:xuTca Haubosbmee xonmdecTBo Hurtporena (aror
9JIeMEHT He0OXOUM PACTEeHUAM). AHAJIOIHYHO OLIEHU-
BAIOT KA4YeCTBO METAJLINYECKON pyAbl, ONpejeads, Ha-
CKOJILKO OHa «borara» Ha MeTAJIMUECKUI dJIeMEeHT.

Cojzep>kaHUE 3JIEMEHTA B COEJHHEHUU XapaKTepu-
3YIOT ero MaccoBOM AoJieid. ITY BeJIUYMHY 0003HAYA-
IOT JIATUHCKOM OYKBO# w (¢ AyO6/IL-Ba»).

- BeiBegeM GOpMyJIy [Jisi BRIYHMCJIEHHS MAacCOBOM
JOJIY 3JIEMEHTa B COEJUHEHUH 110 U3BECTHBIM MaccaM
coeuHeHUs M aeMeHTa. O003HAYMM MAaCCOBYIO J0-
aw aneMmeHTa 6ykBoi x. [IpyHAB BO BHUMaHWe, 4YTO
Macca CoeJMHeHHUA — 9TO LeJIoe, a Macca dJieMeHTa —
YacTh OT LEJIOTO, COCTABJISEM IIPONOPIIHIO:

m(coeguHerus) — 1,

m(E) —_3

m(coeuHeHns) _1_
m(E) x

Orcroga:
m(E)

x =wE)= .
m(coefHHEHUA)

Maccosan AOJIAA 3JIeMEeHTAa B COe/IHHEeHHH — 3TO OTHOIIeHHe MACCHI
JJIeMeHTa K (‘.OOTB(’T(‘TByIOllleﬁ Macce COeJMHHeHHuA.

3aMeTHM, 4YTO MACChI 3JIEMEHTA U COeAMHEHUSA
HYXXHO OpaTh B OAMHAKOBBIX €IHHHUIAX M3MEPEHMSA
(manpumMep, B rpaMMax).

310
—— MaccoBas ons He uMeeT pasMepHOCTH. Ee wacto
B i BHIPDAXKAIOT B NpoleHTax. B aToM cayuae dopmysa
CoeIMEGHIAX NPUHUMAET TAKOU BUI:
Cyn ,lil"'{:.v
m(E

SO, 1 MoS w(E) = (E) -100 %.

S m(coeanHEHUS)

OueBHHBIM ABJIAETCH TO, YTO CYMMa MAaCCOBBIX JI0-
Jiell BCeX 3JIeMEeHTOB B coeAuHeHuu paBHa 1 (s 100 % ).
IIpuBeeM HECKOJBKO NMPHMEPOB peIlleHusl pacyer-
Giisise 50%:). HBIX 38/1a49. YCJIOBHE 3a/ja4M ¥ ee peleHne oopMIsioT

75




TakuM obpasomM. JIMCT TeTpaau MM KJIACCHYIO JOCKY
JeNAT BEePTHUKAJIbHON JIMHHEH Ha JBe HEeOJUHAaKOBbIE
qyacTu. B J1eBo¥, MeHbIIeH, YaCTH COKPAIleHHO 3aIlu-
CBIBAIOT YCJIOBHE 3aa4H, IPOBOAAT NOPHU30HTAIBHYIO
JIMHUIO U IO Heil yKasbIBalOT TO, UTO HYXKHO HAWTH
WJIY BBIYMCJIUTE. B MpaBoii yacTH 3amMCHIBAIOT MaTEMAa-
TAYeCKHe GOPMYJIbI, 00BACHEHHE, PACYETEI X OTBET.

3A/JA4A 1. B 80 r coeauHeHus coagepxurca 32 r Okcurena. Bolumcnuro mac-
coBylo A0n0 OKCHreHa B COeJUHEHUH.

AaHo: PeweHne

m(coenunenusn) = 80 r | PaccuursiBaeMm MaccoByio noio OxcureHna mno

m(0)=32r COOTBETCTBYOIIEH (hopmy.ie:

w(0) — ? WO = m(0) _32r _ 0.4

m(coeguaerus) 80r
HIn 0,4 100 % =40 %.

Orser: w(0) = 0,4, nnn 40 %.

MaccoByI0 JOJIIO 3JIEMEHTA B COeIMHEHUH TAKIKe Bbl-
YHCJAAIOT, HUCIOJb3YA XHMHYECKYI0 (POpPMyJy COenu-
HeHHdA. [JOCKONIBKY MACChI aTOMOB H MOJIEKYJI IIPOIIOP-
IIMOHAJbHBI OTHOCUTEILHBEIM ATOMHBIM M MOJIEKYJIAD-
HBEIM MaccaMm, TO

(L L N
M, (coemHeHU )
rae N(E) — KoJIM4eCTBO aTOMOB 3JIeMeHTa B jopMyJie

COeJUHeHHnd.

3A[A4YA 2. PaccyMTaTb MaccoBbie 40U 3neMeHTOB B MeTaHe CH,.

AaHo:
CH,
w(C) —?
w(H)—?
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Pewenne
1. Haxoaum OTHOCHTENILHYIO MOJIEKYJISAPHYIO Maccy MeTaHa:

M/(CH)=A(C)+4A(H)=12+4-1=16.
2. PaccuntsiBaem MaccoByio goiio KapGouna B merane:
w(C)=—ﬂ=E= 0,75, wiiu 0,75- 100 % =75 %
M_(CH,) 16 ’ ’ ’

3. BrriuuciseM MmaccoByio foai ['ugporeHa B MeTaHe:

witly=a D AV o e 55100 = 35 %
M.(CH,) 16




I pyroit BaApHaHT pacyeTra MaccoBoii gonu 'maporena:
w(H)=1-w(C)=1-0,75=0,25,
uwir w(H) =100 % —w(C)=100% — 75 % =25%.

Orser:w(C) = 0,75, unu 75 %; w(H) = 0,25, unu 25 %.

Ilo B3BeCTHOH MACCOBOM J0JI€ DJIeMEeHTa MOXKHO
pPacCyUHTaTh MaccCy 3JIieMeHTa, KOTopada COAEPIXHUTCH B
onpenesieHHON Macce coenfuHenusa. VI3 maremaTuye-
CKOM (GOPMYJIBI VI MACCOBOM JOJIM 3JIEMEHTa BhITe-
Kaer:

m(E) =w(E) - m(coezuHeHUA).

3A/JAYA 3. Kakaa macca HutporeHa coaepXuTCA B aMMMWa4yHOW cenutpe
(a3oTHoe yao6GpeHue) maccon 1 Kr, ecnM maccoBaa AONA 3TOro
3neMeHTa B coeguHeHnu pasHa 0,35?

HAaxo:

Pewenne

m(coegmnenus) = 1 kr | Brruumcnsem maccy HurporeHna:

w(N) = 0,35

m(N) =w(N) *m(coegurerus) = 0,35 1 kr =

m(N)—?

=0,35 kr, uau 350 r.
Orser: m(N) = 350 .

ITouaTHe «MaccoBas A0JA» UCIOJB3YIOT IJIA XapaK-
TEePHUCTHKH KOJIMYECTBEHHOI'O COCTaBa CMeCceii Be1ecTB.
CooTBeTcTByIOLIaA MareMaTuyeckas (GopMyJsia UMeer
TaKOU BUJ:

m (BerecTBa)

w(BemecTna) = —m (- 100 %).

BbIBOAbI

MaccoBas 40JA 3JIEMEHTa B COeJHHEHHH — ITO OTHO-
IIeHHEe MACChl 3JIeMEeHTa K COOTBeTCTBYIOIIEeH Macce coe-
JHHEHHA.

MaccoByio 10110 3JIEeMEHTa B COeTHHEHHM BBHIYHCIA-
HOT 110 M3BECTHBEIM MAaccaM 3JIeMeHTa M COe{HHeHH A HIIH
110 ero XHMHYeCcKoi thopmyre.

3HAas MaCCOBYIO JOJIO 3JIeMEeHTa, MOXKHO PACCUHTATh
€ro Maccy, KOTopas CORepP:RHUTCH B ONpeJeIeHHOH Macce
coeTHMHEeHnd.
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92.

93.

94.

95.

96.

97.

98.

99.

KaK Bbl4MCNUTbL MACCOBYIO 40O 31EMEHTA B COEAUHEHWUU, €ECNTU UBBECTHbI:
a) Macca aneMeHTa M COOTBETCTBYIOWAA mMacca coeguHeHus; 6) xuMuye-
cKana ¢opmyna coeauHeHun?

B 20 r BeuwecTtBa coaepxutca 16 r bBpoma. Hanaure maccoByio A0NO 3TOro
3aneMeHTa B BELWECTBE, Bbipa3us ee 06bI4HON Ap06bi0, AECATUHHON APOObLIO
1 B NPOLIEHTaX.

BblyucnuTe (}enatensHo YCTHO) MaccoBbIe A0NWU INEMEHTOB B COEAUHEHUSX
¢ Takummn popmynamu: SO,, LiH, CrOs.

ConocTaBnss GopMy/bl BEWECTB, a TaKKe 3Ha4eHUA OTHOCUTENbHbIX aTOM-
HbIX Macc, onpeaenuTe, B KAKOM U3 BELLECTB Kaxaoi napbl Maccosas Aons
nepsoro B popmyne anementa 6onbwe: a) N,O, NO; 6) CO, CO,; B) B,04, B,S;.
BbinonHute Heo6xoauMble BbIMUCNEHUS ANS YKCYCHOW KucnoTel CH;COOH
u rnmuepuHa C;Hs(OH)3 v 3anonHuTe Tabnuuy:

CHO, |[M(CHO)[ wC) w(H) w(0)

Maccosasa pons HUTporeHa B HEKOTOPOM coeauMHeHUU paBHa 28 %. B Ka-
KOW Macce CoeauHeHus coaeprutcst 56 r Hutporena?

Maccosas pons Kanbuus B ero coeauHeHuu ¢ NaporeHom pasHa 0,952.
Onpeaenute maccy MNvaporeHa, Kotopas cogepxutcea B 20 r coeguHeHus.

Cmewanu 100 r uemenTa u 150 r necka. KakoBa maccoBas A0Nsa LleMeHTa
B NPUroTOBNEHHOW CMECKU?

PuUsnyeckue U XuMu4yecKue
AB/IEHUSA (XMMUYECKHNe peaKLuun)
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Marepuan naparpada noMoXXeT BaM BbIACHUTb:
» 4YeM pasnuyaiotcs GU3M4EeCKHUe U XMMUYEeCKUe ABNEHUS
(xvMH4eckue peakuum),
» Kaxue BHelwHue 3ddeKTbl CONPOBOXAAIOT XMMUYECKUE
peaKLuu.

Ha ypokax npupozoBeieHus BBl Y3HAIH, 9TO B IIPH-
pozie NPOMCXOAAT pas3juYHble QHU3UYECKHE U XUMH-
YeCcKHe ABJIeHHS.

duznueckue apaeHnda. Ka>xapiii u3 Bac HEOJHOKpAT-
HO HaGJiozan 3a TeM, KakK IUIABUATCA Jied, KUIIUT KX




3aMepsaeT Boja. Jlea, BoJa ¥ BOAAHOHN Iap COCTOAT U3
OJHHUX U TeX e MOJIEKYJI, I03TOMY OHH ABJIAKTCH O1-
HHMM BeIecTBOM (B Pa3HBIX arperaTHLIX COCTOSHHUAX).

SiBenus, NpH KOTOPHIX BElECTBO HE NPEeBpaliaeTcs B Apyroe, Ha-
3BIBAIOT QU3ULECKUMU.

K ¢QusuyecKuM ABIEHUAM OTHOCHUTCHA HE TOJBKO
H3MEeHEHHEe arperaTHOro COCTOSHHUS BEIEeCTB, HO M
CBEYEHHUE PACKAJIEHHBIX TeJl, IPOXOXKIACHHE 3JIeKTPH-
YECKOr'o TOKa B MeTaJlJlaX, PACIIPOCTPAHEHHE 3amaxa
BelIeCTB B BO3AyXe, pacTBOpeHMe XKupa B OeH3HHe,
IIDUTAMKEHNEe JXejgesa K MarHury. Takue ABICHHUA
H3y4YaeT HayKa (pU3UKAa.

XuMHuuyecKHe ABJICeHHUSA (XHMHYECKHEe pPeaki[HH).
OgHUM M3 XUMHYECKHUX SABJICHUN SIBJIAETCA FOPeHHE.

PaccMoTpuM mponecc ropeHHus CHHpTa
(puc. 46). OH IPOUCXOAUT IIPU YYACTHH KHCJIIO"
poJa, KOTOPBIA comep»KUTca B Bozayxe. Cro-
pasi, CIIMpT, Kasajoch Obl, IEPEXOAUT B ra3000-
pasHoe COCTOAHHEe NOA0GHO TOMY, KaK BOJa IIPH
HarpeBaHWM mnpespamaercs B nap. Ho ato He
Tak. EcJiu ras, moJyueHHEBIH B pe3yabTaTe Cro-
pPaHUs CIMPTa, OXJAJUTh, TO YaCTh €ro CKOH-
JAEHCUDPYeTCA B XUIKOCTb, HO He B CIIMDPT, a B
Boay. Ipyras gdacTs rasa ocra"ercs. C momo-
B0 JOTIOJHUTEIBHOTO OIBITA MOMKHO JOKA-
3aThb, YTO OTOT OCTATOK — YTJIEKHCJIBIA raa.
Puc. 46. Takum o6pasom, CIUPT, KOTOPBIA TOPHUT, U
lopenue cnupta  xuCIOPOA, KOTOPBIH YYACTBYET B IpOILlECCe TOPEeHHUd,

IIPeBpAaIalOTCA B BOAY U YIVIEKHUCJIBIM raas.

SAsnenns, NpH KOTOPLIX O/THH BeIleCTBA MPEeBPANIAIOTCH B APYTHe, HA-
3BIBAIOT XUMULCCKUMU AGEHUAMU, WITH XUMULECKU MU PEAKYURLMU.

BemecrBa, BeTynamliue B XUMUYECKYIO PeakI o,
Ha3BIBAIOT UCXOOHbIMU BeU,eCcmeamMu, WA pedzenma-
MU, & Te, KOTOpbIe 00pasyIoTcs, — KOHEeYHbLMU euye-
cmaeamu, WIv npodyKmamu peaKyui.

CyTh pacCMOTPEHHOH XMMHUYECKOU peaKIIH| mepe-
JaeT TaKasd 3aIlHuCh:
cHUpT + KHCJIoOpox — BoJa + YIJIEKHCJHM ras

HCXOJHBIe BeIlecTBa KOHEeYHbIe BelecTsa
(peareHTHI) (TpPOAYKTHI peaknuu)
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Puc. 47.
Hekotopbie
BHEWHHUe
adpdeKTbl

npu
XUMHUYECKUX
peaKxuuax:

a — nosBNeHne
OKpacku;

6 — BblgeneHue
rasa;

B — nosisnexHue
ocagka

PearenThl ¥ IPOAYKTHI 9TOM peaKLHMM COCTOAT U3
MoseKkyJs. Bo BpemMs ropeHus co3aeTCs BEICOKAA TeM-
nepatrypa. B 9THX yc10BUAX MOJIEKYJIBI PEareHTOB pac-
MagaloTcA Ha ATOMBI, KOTOPhIE, COEAUHAACH, 00pPasyIoT
MOJIEKYJIBI HOBBIX BelecTB — mpoaykToB. CiiemoBa-
TEeJBbHO, 8CC AMOMbL 80 BPEMA PEAKYUU COXPAHAIOMCA.

Eciiu peareHTaMu SBJIAOTCA [BA HOHHBIX BEII[€CTBA,
TO OHM ODMEHHMBAIOTCS CBOMMM MOHAMH. M3BeCTHHI M
JApyrye BapMaHThl B3aUMO/JEHCTBUSA BEIIIECTB.

Braemnuune 3d¢exTsi, CONPOBOKAAIOIIHE XHMHYEC-
Kue peaxkuuu. HaGnronaa 3a XMUMHYEeCKHMMH peaKIiu-
AMH, MOXKHO 3a(huKCHUpPOBaTh TaKkKe 3((PeKThI:

e uamMeHeHue usera (puc. 47, a);

e BhIZiesIeHue rasa (puc. 47, 0);
o6paszoBaHKe WK UCYE3HOBEHHE ocaika (puc. 47, 6);
NOSIBJICHUE, UCYE3HOBEHUE WJIM N3MEHEHHe 3a1axa;
BBIZIeJIEHUE WJIH MOIVIOIIeHHUe TeIlI0ThI;
nosipjieHre mwiamenu (puc. 46), nHoraa — cBevyeHue.

NABOPATOPHbIY OMNbIT N2 3
MNosBneHue OKpacku B pesynibTaTte peaKkumu

Oxpaless! M PaCTBOPhI KAJbIIMHUPOBAHHOM cOAbl U (eHoupTasen-
Ha? JloGaBbTe K mOpIUM pacTBopa coAabl 1—2 Kamiau pacTBopa GeHon-
¢drarenna. Kakas oxpacka nosiBuiacs?

NABOPATOPHbIM OMbIT Ne 4
BbigeneHue rasa B pesynbrate peakumu

K pacTBOpY KaJbIIHHEUPOBAHHOM CO/(bI J00aBbTE HEMHOI'O XJIOPHAHOMN
xucyoTel. Yro Habnozaere?




JTABOPATOPHbIV OMbIT Ne 5
MosiBneHne ocaaka B pesynbrate peaKkuuu

K pacTBopy KaJbIMHUPOBAHHON cOABI no6aBbTe 1 Ma pacTBOpa
MeJIHOro Kynopoca. YTo npoucxoauT?

ITosipneHue naMeHU ABAACTCHA NPUSHAKOM XUMH-
YEeCKOH peaKIMH, T. €., CBHAETEJbCTBYeT MMEHHO O
XMMHUYECKOM sBJeHNH. [[pyrue BHemHuNEe 3dhdeKkTsl
MOXXHO HaOJIIOZATH ¥ BO BpeMs (DU3NUYECKHUX ABJIEHUN.
TIpuBeeM HECKOJILKO IPUMEPOB.

ITpumep 1. Ilopomok cepebpa, MOJy4EeHHBIH B IIPO-
OHMpKe B pe3yJbTaTe XHMHYECKON peaKIuH, HMeeT
cepbiid BeT. Eciy ero pacnyiaBuTh, a 3aTeM PAacCIliIaB
OXJIAUTE, TO NOJYYUM KYCOYEK MeTaJLIa, HO He Ceporo,
a b6eJsioro, ¢ XapakTepHBIM 6JIECKOM.

ITpumep 2. Ecnu HarpesaTh IPHPOJHYIO BOAY, TO U3
Hee 3a/I0JIr0 10 KUIIeHUA HAYHYT BEIAEIATHLCH [IY3bIPhb-
KM rasa. 3TO pPacTBOPEHHBIA BO3AYX; €ro PacTBOpHU-
MOCTB B BOJIe TIDM HATPDEBAHUM YMEHbIIAETCS.

IMpumep 3. HenpuATHBINA 3anax B XO0JOAUJIbHUKE
Ucye3aeT, eCJIM B HEro NIOMECTHTh I'PAHYJIbl CHINKA-
rejass — OAHOro U3 coeguHeHui Cuiunusa. Cuauka-
reJb IMOTJIONIAeT MOJIEKYJIbl PABJINYHLIX BellecTB 6e3
MX paspylieHusd. AHAJOTHYHO AEHCTBYET AKTUBHUPO-
BaHHBIA YyroJib B IPOTHBOrase.

ITpumep 4. TIpu npeBpaleHUH BOALI B Iap TEILJIOTa
MOJIOIIAeTC s, & IIPU 3aMEP3aHUH BOJBI — BhIJEJISeTCH.

Yrobr! onpeseauTh, KaKoe IpeBpaliesue Ipou3o-
10 — (PU3NYECcKoe WM XUMHUUYECKOe, CJeyeT BHU-
MaTeJbHO HaOJIOAATh 38 HUM, a4 TaKJKe BCECTOPOHHE
MCCIIeIOBATH BEIIECTBA JI0 ¥ [10CJIe 3KCIIePUMEHTA.

XuMHYeCKHEe PeakuHH B IPHPO/E, MOBCeXHEeBHOM
JKM3HHM M MX 3HaYeHHe. B npupoze DoCTOSAHHO IpOUCXo-
AAT XMMUYeCKHe peakiuy. BenjecTsa, pacTBOpPeHHbIE B
peKax, MOpPAX, OKeaHaX, B3aMMOAEHCTBYIOT MEXKIY
co00i1, HEKOTOpbIE PearupylroT ¢ Kuciaoponom. Pacre-
HHA TOIJIOMIAIOT U3 aTMochepbl YrieKUCILIM ra3, U3
IIOYBBI — BOAY, PACTBOPEHHEIE B HEH BeIlleCTBA U Iepe-
pabaThIBaIOT MX Ha GEJIKH, JKUDHI, TVIIOKO3Y, KpaxMaJ,
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BHTAMMHBI, IPYT'UEe COEAUHEHMS, a TAKYKE HAa KUCJIOPOJ.
QueHb BAXKHBI PEAKIIUM C yYacTHeM KHCJIOpoAa, KOTO-
PhBIi HOCTYIIAET B 3KMBBIE OPTaHU3MBI [IPH A bIXaHUH.

Muorue XxuMHUYeCKHe PeaKkIlii COIIPOBOXKAAIOT HAC B
noBceqHeBHON xu3HU. OHU IPOUCXOAAT BO BpeMdA
NoJKapUBaHUA MsCA, OBOIEH, BHIMEKaHUS XJjebda,
NPOKHUCAHMUS MOJIOKA, OPOKeHHs BUHOIPAJHOIO COKa,
oTOeJIMBAHUSA TKaHEH, NOpeHUs pa3JIM4YHBIX BUAO0B
TOILTUBA, 3aTBEPAEBAHUA IIEMEHTAa U ajiebacTpa, moyep-
HEHHUS CO BpeMeHeM cepeOpAHBIX YKPalleH!uH 1 T. 1.

XuMHuYeCKHe PeaKkIMy COCTABJISIOT OCHOBY TAKHX
TeXHOJOTAYECKHX IIPOIECcCOB KaK MOJyuYeHHue MeTaJl-
JIOB M3 PYA, OPOM3BOACTBO yA0OpeHMM, miacrMmace,
CUHTETUYEeCKUX BOJIOKOH, JEKAPCTB, APYTUX BAXKHBIX
pemecTB. CoKurasi TONJIMBO, JIOAM obecrneyHBaioT
cebs TemsIoM M 3JIeKTpuuyecTBOM. C IOMOIIBIO XUMH-
YeCKHUX peakIn Uil 006e3BpeKUBAIOT TOKCUUYHbIE Belle-
cTBa, ImepepabaThIBAIOT MMPOMBINIJIEHHBIE M OBITOBBIE
OTXOZBIL.

IIpoTekaHme HEKOTOPBIX PeaKIHil IPUBOJUT K Hera-
THBHBEIM IIOCJIeICTBHAM. P)KaBjieHHe >Kejle3a COKpa-
aeT cpox paboThI pasHBIX MEXaHM3MOB, o6opyaoBa-
HHUsA, TPAHCIOPTHBIX CPEACTB, IPHBOAUT K OOJBIIMM
MOTepAM I3TOro Merajja. IloKapbl YHHYTOXKAKOT
JKUJIbe, TPOMBINLIEHHBIE U KYJbTYpPHbIe O0BEKTEI,
UCTOPHUYECKHE UEHHOCTH. BDOJBbINMHCTBO IMHIIEBBIX
IPOAYKTOB IIOPTUTCS BCJAEACTBHE UX B3aUMOIEHCTBUA
C KHUCJIOPOAOM, HAXOAALIMMCH B BO3JAyXe; IPH 3TOM
06pasyloTcs BelecTBa, KOTOPble HMEIOT HeIIPUATHEIN
3anax, BKYC 4 ABJAIOTCA BPEJHBIMHU /1A YeJIOBeKa.

BbiBOAbI

Du3HYecKMMH ABJICHHAMH Ha3bIBAIOT ABJEHNS, NIPH
KOTOPBIX Kaz/x0e BelleCTBO COXpaHaeTcH.

XuMHUeCKHe ABJIEeHUH, HJIH XHMHYEeCKHe Peakuu, —
3TO NMpeBpaNMIeHHUs OJHHX BeuecTs B Apyrue. OHM MOTyT
CONPOBOKIATHCA PA3JIHYHBIMH BHeITHUMH 3 dexramu.

MHOXKeCTBO XHMHYECKHX PeaKI Ml MPOMCXOXAT B OK-
PyKalouen cpeae, B pacTeHMAX, OPraHN3Max KHBOT-
HBIX M YeJIOBeKa, CONMPOBOKAAIOT HAC B NOBCeXHEBHOMH
KUIHH.




[

100. HaiguTe cooTBeTCTBME: ey 2 al iz ot H

101.

102.

1) B3pbIB AUHAMMUTE; “a) dU3nyecKoe aBneHue;
2) 3aTBEpAEBaHMWE pacnnaBneHHOro napaduHa; 6) XMMUYEecKoe SBeHME.
3) noAaropaHu1e NULLKM Ha CKOBOPOAE;

4) obpa3oBaHue Conu Npu UcnapeHu MOPCKOM BOAbI;

5) paccnoeHue cunbHO B360NTaHHON CMECH BO/bl M PaCTUTENBHOrO Macna;
6) BblBETAHWE OKPALLEHHON TKaHW Ha CONHUE;

7) NPOXOXAEHWE INEKTPUYECKOrO TOKA B MeTanne;

KakumMu BHeWHUMKU 3bdeKTamu COMpOBOMKAAIOTCA TaKUe XUMUYECKUe
NpeBpalleHns: a) ropeHue cnuyku; 6) o6pasoBaHUE PaBUYMHBI; B) BpoXe-
HWE BMHOrPagHOro CoKa.

Kak Bbl AymaeTe, noyemy OofHM NULEBbLIE NPOAYKTHI (Caxap, Kpaxman,

YKCYC, CONb) MOTYT XpPaHWUTLCA HEOrpaHUYEeHHOE BPeMs, a Apyrue (cbip,
CNMBOYHOE Macsno, MOI0KO) 6bICTPO NOPTATCA?

1.

&CI’IEPMMEHTMPVEM AOMA \

BHewHne apPeKTbl Npu XMMUYECKUX peakLmax

. B Tp1 HebonbLwKX CTaKaHa HaNenTe HEMHOMO BO/bl U B Ka)Kabli 406aBb-

MpurotoBbTe HEGONblUIME KONWMYECTBA BOAHbLIX PACTBOPOB NMMOHHOM
KUCNOTbI U NUTLEBOK CoAbl. CneinTe BMeCTe Nopuumu 060ux pacTeopos B
OTAENbHbIK CTaKaH. YTo npoucxoauT?

K octatky pactBopa IMMOHHOW KUCNOTbl J06aBLTE HEMHOMO KPUCTanu-
KOB COflbl, @ K OCTaTKy pacTeopa coflbl — HEMHOIO KPUCTA//TUKOB IUMOH-
HOM KUCNOTbI. Kakve appeKTol HabnoaaeTe — TaKue e unu apyrue?

Te 1—2 Kanau CnUpTOBOro pacTteopa GpUNNMAHTOBOro 3eneHoro,
M3BECTHOro Noj Ha3BaHueM «3eneHKkar. B nepBbid crakaH ponente
HECKONIbKO Karnenb HawarbipHOro cnupta, BO BTOPOW — pacTsopa
NUMOHHOW KUCNOTbl. U3MEHUNCH NK LUBET KpacuTens (3eNeHKu) B aTux
cTakaHax? Ecnu aa, 710 Kak UMEHHO?

Pe3ynbraThl ONLITOB 3anulLKTe B TeTpaab U CAenanTe BbIBOAbI. /

MPAKTUHECKAA PABOTA N¢ 2

UccnepoBaHue puanyecKkux
U XUMUYECKUX ABNEHUN

ITepen BeINOJIHEHMEM NPAKTHYEeCKOH paboThl BHUMATENHLHO MPOYH-

TalTe npasuya paboTel ¥ TeXHMKHU 6e30IaCHOCTH B XMMHYECKOM Kabu-
Here (c. 14—15, 22). Bo BpeMsa NIpOBEeHUA 9KCIEPUMEHTA BhI JOJKHbI
CTPOro IPUAEPIKUBATHCA 9TUX IIPABHIL.

Pa6orasn ¢ oraem, 6yibTe 0COGEHHO OCTOPOKHBI.
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onbIT 1

Haceinbre B MpOOMPKY HEMHOIO KPHUCTAJIMKOB MEAHOI0 Kymopoca
(BemecTBO MOJKHO NOKPHITH AHO MPOGMpPKH) u AobaBbTe K HUM 2 MJI
poasl (cuoit B 2—3 cm). CozepsxkuMoe NPOOHPKH NepeMeIIBaiTe CTeK-
JISHHOM NAJIOUKOM A0 MOJHOTO PAcTBOPEHMA BemecTBa. MameHuIcs nu
[BeT BelllecTBa BO BpeMs oOpasoBaHusA ero pacrsopa? O ueM aTo cBHuje-
TeJbCTBYET?

ITonoBuHY pacTBopa nepejeiTe B MaJeHbKYIO GapdopoByo JalIky.
3aKruTe CIMPTOBKY MJIM CyXoe ropiodee. BosbMuTe yamky npobupko-
JlepKaTejieM 3a BEPXHIOI0 YacTh, BHECHTEe e€e B IJIaMA M OCTOPOXKHO
BhIIApHBaHTe PACTBOP A0 BLIJEJCHUSA U3 HErO NMEePBLIX KPUCTAIIHKOB
BemecTBa. ComocTaBbTe MX M MEJHEIA Kymopoc mo msery. Cpemaiire
BBIBOJI.

BrinapbTe pacTBOD A0CYXa M NPOAOJKATe HArPEBATh TBEP/ALIN OCTAa-
TOK /10 U3MEHEHH ero IBeTa.

TTocJie onbITA FOPAYYIO YAIIKY IIOCTABLTE HA KePAMHYECKYIO ITOAICTABKY.

Kaxue ¢pusnyecKkue ABJIEeHUA Bl HaOJMI0JaMu BO BpeMs IPOBeAEHHA
axcnepumenTta? IIpousouwno au xuMudeckoe sisnenue? Ecau ga, To Ha
KaKom aramne?

onbIT 2

B npo6upKy co BTOPOif 9acThIO pacTBopa A06aBbTe HECKONBKO JKeJes-
HBIX cTpyskek’. Kakoii nser npuobperaer nosepxHocTs xenesa? Hazosu-
Te MeTaJUl, KOTOPhIM uMeeT Takoi user. UsMeHseTCA T OKPacKa pacTBo-
pa? Kak umenno? Cozep:xumMoe MpoOHPKY MEPUOAMYECKH IIepeMelnn-
BaiTe CTeKJIAHHOMN MAJOYKOM N0 IOMTHOro U3MEeHEeHUS I[BeTa pacTBOpa.

MennerHo mepeJieiiTe pacTBOp B MajleHbKYIO (papdopoByio damky
(TIpH 5TOM TBep/ble BEIeCTBa HOJIKHEI OCTATHCA B mpobupke). OcTopox-
HO BhIApbTe pacTBop Aocyxa’. Kaxos nser TBepaoro ocratka? O uem oH
CBUETEJIbLCTBYET?

T1pon30mLIo 1M XMMUYECKOe siBJIeHNe B 3ToM onbrTe? OTBeT 0OG0CHYHTE.

Bo BpeMs BBLIIOJHEHHMSA KAa’XJOT0 ONLITA 3amuchIBaiiTe B Tabaumy
CBOM JeificTBUA, HAOMIOJeHUA, a II0CJIe ero OKOHYAHUA — BBIBOJbI.

N omura | IocaexoBaTeasHOCTH Ha6moxeans Bemoast
AelcTBH
1 PacrBopsAio B Boae Obpasyercs
HEeMHOI'0 MeJHOI'0 pacTBop ... IBeTa.
Kymopoca. ...
2

; BMmecro CTPYKeK MOJYKHO B37ATH JKeJIe3HbIe KHOITKH, CKPeNnKH, 'BO3/IH.
MoxxHo BBINIAPHTHL HECKOJIBKO KalleJb pacTBOPa HA IpeMEeTHOM CTEKJIe.
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?

103. MNpoucxoaunu nu dbru3n4ecKue ssneHus B onbite 2? Ecnu aa, To Kakue?
104. Kak MOXHO a0Ka3aTb, UCNONb3Yst MArHuT, YTO B ONbITe 2 Ha NOBEPXHOCTH
enesa obpasyeTcs Apyron mertann?

CxemMa XMMHU4YECKOW peaKL UK.
3aKoH coxpaHeHus

MaccChbl BellecTB

NPU XMMUYECKON peaKL M.
XUMuU4yecKoe ypaBHeHUe

Marepuan naparpada noMoxerT Bam;

# BbIICHUTb, YTO TAKOE CXeMa XUMUYECKON peaKuuu;

# MNOHATb CYTb 3aKOHA COXPaHEeHWUs MAccChbl BELWECTB NPy
XUMUYECKOWN peaKuuu;

» npeBpalaTb CXeMbl PEaKLIUiA B XAMUYECKUE YPaBHEHHUS.

Cxema xumuueckoi peakuuu. CyIecTByeT HeCKOJIb-
KO CIIOCO0OB 3aIlMCH XMMHYeCKuX peaxkunuit. Co «c.uo-
8eCHOlL» CXeMOll peaKyuu Bbl 03HAKOMHJIMUCHL B § 13.
IIpuBOAMM ellle OAUH IPUMeEp:

cepa + KHCJIOPOJA — CEePHHUCTHIN ras.

9ra 3anuck JaeT MaJIo HEGOPMAIUH; OHA He VKAa3bl-
BAET Ha XMUMUYECKHUH COCTAB PEareHTOB U IPOAYKTOB.

9TOro HeZIOCTATKA JIMILIEH PYroi crrocod amucu —
XHUMHUYeCcKas cxeMma peaknuu. B Heit BMecTo Ha3BaHUM
BeILleCTB COJePKATCA XUMUYeCKHe GOpMyJIbI':

S+ 0, » S0,.
XUMHUYECKYIO CXeMy B JajbHelmeM 6yaeM Hasbl-

BaTh [IPOCTO CXEMOIL peaKyull.
Hap cTpeskoif 4acTo yKasbBalOT YCIOBUSA, IPU KO-

t
TOPBIX NPOMCXOAMT peaKLusi: Harpesanume (—),

! Ilns cepel 31ech U Aanee Oynem ucnoan3osatk Gopmysy S, a e Sg, KOTO-
DPY10 B 1eICTBHTEJIBHOCTH UMEIOT MOJIEKYJIbI BEIIeCTBA.
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M Ei lugyg I
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NOBBIIIIEHHOE JaBJIEHHE (£>), ocBelIeHue (g),
Hs0

HaJauuyue JONOJHHUTENbHBIX BeIIecTB ( —i ). Ecnn
NPOAYKTOM pEeaKI MM SBJIAETCS ras, TO IIOCIe ero
¢opMyJiBl 3aIMCBHIBAIOT CTPEJKY, HaIpaBJIeHHYIO
BBEPX (T), a ecaim 06pasyercs ocafiok, — CTpeJIKy, Ha-
IIpaBJeHHYIO BHU3 (). B caryuasnx, xoraa ¥ IPOAYKT, U
peareHT — ra3bl MJIM HEPacTBOPHUMBIE BelecTBa,
BePTHKaJIbHBIE CTPEJIKK He craBaT. UHorza moz dop-
MYJIAMH DEareHTOB ¥ NPOAYKTOB ITMIIYT UX HA3BAHHA.

TIpumep cxeMbI peaKIuH C JOTIOJHUTEIbHEIME 060-
3HAYEHUSIMH ¥ HA3BAHUSIMH BeIlleCTB:

t
CaCO, -» Ca0 + CO,T.
Mea HerauieHas YyrJiiexK HMCJIBIHA
H3BECTH ras

IXH Bam HeoOX0AMMO HAyYHUTHCA HE TOJb-
KO 3aIMCBIBATH CXE€MBI DeaKnui, HO H
i KOMMeHTHpPOBaTh UX. IlocnenHo cxemy
/3:3( PeaknuM KOMMEHTHDYIOT TaK: IIpH Ha-
) rpeBaHuH Meja obpasyloTcA HeralleHasi

' HM3BECTh M YIJIEKUCJIBIN ras.

P KakuMu XMMHUUYECKHMH 3JIeMeHTamMu oGpa3oBaHO
MCXOJHOE BELIeCTBO U NPOAYKTHI 9TOM peaknuu?

Cxema peakllMy AaeT BO3MOXKHOCTb C/eJIaTh BaXK-
HBIYA BBIBOJI: 8C€ XUMUYECKUE IleMeHMbL 60 BDEMA pe-
aAKYuU COXPAHAIOMCA.

3aKOH COXpPaHEHMS MacChl BelleCTB NPH XHMHYe-
ckoi peakuun. OO6IEM3BECTHO, YTO IIOCJE CKUTaHUA
OyMars ocraercs ImeInej, Macca KOTOPOrO HaMHOTIO
MeHbIIe Macchl 6ymaru. Eciin Ke cHJIbHO HarpeBaTh
(nmpoxkanuBaTh) NOPOLIOK MeAW WJIM MeIHBLIN npeaMeT
Ha BO3AyXe, TO OOHAPYXMM IIPDOTHBOIOJIOXKHOE —
Macca BenecTsa OyieT Bo3pacTaTh (MeTaJLI IOKPOeTC S
YepHLIM HAJIETOM).

OcyiecTBuM 00a XMMHUYECKHUX IpeBpallleHus B 3a-
KPBITHIX cocyaax. PesynbraThl ONLITOB GyAyT ApyTH-
MH. B3BeCHB 3aKpBITBIE COCYABI C BEIECTBAMU 0 U
T0oCJIe KaXk/Ioro 3KCIIePUMEHTa, 00HApPYXKHUM, YTO CyM-
MapHas Macca BeIIeCTB B pe3yJIbTaTe PeaKIuil He M3Me-
HAeTCH. IT0 BrepBbie yecraHOBWI B cepeguHe X VIII B.




Muxaun Bacunbesuy JlIoMmoHoOCOB
(1711—-1765)

Bbigaowmics pycCKui y4eHbid, Nepsbii pyCCKHi
akagemuk lerep6yprckoi akagemun Hayk. Paspa-
6oTan ogHy M3 TeopHH CTpoeHus BewecTts (40-e
rogsi XVIIl B.). OTKpbIin M chopmynnpoBan 3aKoHbI
COXpaHeHHs Macchl BelwecTB H ABHXeHHs (1748—
1760). U3yvan xuMH4YecKkue CBONMCTBA MeETan/os,
aHann3nupoBa/ cocTaB MHHepanos, paspaboran cno-
co6bi NONy4YeHH1 MHMHEepanbHbiIX KPacoK, LBETHOro
cTexkna. BHec cywecTBeHHbI BKNaj B pa3BUTHE
“XMMHYECKOro A3biKar. ABTOpP KHHI 1o McTopuu Poc-
CHH, NO3T, XYAOXHHK, reosor, reorpagp, MHxeHep,
negaror. OguH M3 ocHoBaTenei nepsoro B Poccuu
MocKoBcKoro ynueepcurera.

pycckuii yuensrii M. B. JlomoHocoB. He 3Has 06 0TKpBI-
TH JIOMOHOCOBA, K AHAJIOMYHOMY BLIBOAY IPHILES B
1789 r. ppannysckuii yuensiii A.-JI. JlaByasne.

JlomorocoB u JlaByasbe OTKDBLLIM 3aKOH COXpaHe-
HHUS MACCHI BEIeCTB IIPH XMMUUYECKOH peaknuu. OH
¢bopmyrupyercs Tak:

Macca BelecTs, BCTYIHBIIMX B XHMHYECKYIO peaKkiHio, paBHa Mac-
Ce BellecTs, o6pasonamm|xcn B pe3yJibTaTe pearKiiuu.

Puc. 48.
Peakuuu
Gymarm (a)
umeau (6)

C KUCNOpPOAOM

O6BbACHUM, MOYEeMy MAaCCHl HeIJia ¥ ITPOKaJeHHOM
MeJH OTJHYalTCsa OT Macc OymMaru ¥ MeaH IO ee HA-
rpeBaHHUs.

B nponecce roperns 6ymMard npuHEMaeT y4acTue
KHCJIOPO/J], KOTOPBII COZIEPYKUTCA B Bo3ayxe (puc. 48, a).
CnenoBaTenbHO, B PEAKIMIO BCTYIIAIOT /1BA BEIIleCTBA.
Kpome nena, o0pasyiores yrieKucaslii ras u Boja

Gymara

= Cu

0,

|

nenen Cu0
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AHtyan-Slopan JlaByasne
(1743—1794)

Puc. 49.

OnbiT, NOATBEP-
HAaWMA
3aKOoH
JNlomoHocOBa —
NaBya3sbe:

a — Hayano
onbiTa;

6 — OKOH4YaHue
onbita

Boigaownica PpaHLy3CKHA XHMHK, OQUH U3 OCHO-
Batesniei Hay4Ho#i xumun. Akagemuk lMapmucKon aKa-
Aemun HayK. Been B XMMMIO KOnMYeCcTBEHHble (TOY-
Hbl€) METO4b! HCene[0BaHUsA. IKCNEPUMEHTA/IBHO Of-
pegennn cocTaB Bo3ayxa M AOKa3al, YTo ropeHHe —
3TO peakyHs BeljecTsa ¢ KACIOPOAOM, a Boga — Co-
eguHeHne maporeHa ¢ OkcureHom (1774—1777).
CocTasun nepByio TabmLy NpocTbix Bewects (1789),
NPeaAnoXnB (aKTHYECKH KIacCHPHKaLMIO XMMHYe-
cKkux anemeHToB. Hezasucumo or M. B. JlomoHocoBa
OTKPbI/1 3aKOH COXPaHEHHA Macchl BELECTB NpH XHMH-
YECKHNX peaKyMsX.

(B BHle napa), KOTOpbIe OMajalT B BO3AYX U pacce-
uBaloTcsa. X mMacca mpeBhIIIAeT Maccy KHCJIOPOJA.
IloaToMy Macca merjia MeHblIe Maccel Gymaru.

TIpu HarpeBaHUW MeJU KHMCJIOPOJ BO3AyXa «COEIH-
HAeTCA» ¢ He (puc. 48, 6). Merann npeBpamaercs B
BeImecTBO YepHoro mnsera (ero ¢gopmyna — CuO, a Ha-
3paane — Kynpym(II) okcuzn). OueBnHO, 94TO Macca
NPOAYKTA PeAKIAH A0JIKHA IIPEBLINATE Maccy MeJiu.

» IIpOKOMMEHTHPYHTE ONLIT, M300pa’keHHBIH Ha
pucyHKe 49, u caenaiTe BHIBOX.

3akon kaxk ¢opma HayuHbIx 3HaHMH. OTKpLITHE
3aKOHOB B XMMWH, PU3KUKe, APYTHX HAYKAX IPOUCXO-
JOUT IOCJe NPOBEJEeHHUS YYEeHBIMU MHOTMX 3KCIepH-
MEHTOB ¥ aHAJIM3a NOJyYeHHBIX Pe3yJIbTaTOB.




3arxorn — amo obobujerHue 06BeKMUBHBLX, He3a8U-
CUMDBLX O Hesl06eKa C8A3el MeH Y ABLeHUAMU, CBOIL-
cmeamu u m. 0.

3aKOH COXpaHEHHS MaCChl BEIECTB IPH XUMUYE-
CKOM peaKIMM — Ba)KHeHIIN¥ 3akoH xumuu. OH pac-
npocTpandeTcda Ha BCe IIpeBpalleHHUsA BeIllecTB,
KOTOpPHIE IPOMCXOAAT ¥ B 1a6OpPaTOPUH, U B IPUPOJE.

XuMHUYecKHe 3aKOHBI Jal0T BOBMOXKHOCTH IIPOTHO-
3UPOBATH CBOMCTBA BEILECTB U IPOTEKAHHE XMMUYe-
CKMX PeakLuif, peryJupoBaTh IPOIECcCHl B XMMHUUec-
KOH TeXHOJIOTHH.

Ona Toro 4robBl OOBACHUTH 3AKOH, BLIABHUIAIOT
THIIOTe3bl, KOTOPhIE MPOBEPAIOT ¢ MIOMOIIBIO COOTBET-
CTBYIOIIMX 3KcnepuMeHTOB. Eciu oxHa M3 rumores
TNOATBEPXKAAETCA, HA €€ OCHOBE CO3ZAIOT TEOPHIO.
B crapmmx Kiaccax Bbl 03HAKOMHUTECH C HECKOJIBKAMU
TEOPUAMH, KOTOPbIe pa3paboTanu yyeHble-XUMHKH.

Xumuueckoe ypaBHenume. OOmjassi Macca BelIecTB
npu XUMHYECKOMN peaKknui He HU3MeHdAeTCA IIOTOMY,
YTO AMOMbL XUMUYECKUX INEMEHMO6 60 6DeMA Peak-
YUu He B03HUKAIOM U He ucie3awm, a npoucxodum
MOLbKO UX nepezpynnuposxa. [IpyruMu cJIOBaMH,
KOJINYECTBO ATOMOB KaXKJOrO 3JIEMEHTa JO PeaKI MU
PaBHO KOJHMYECTBY €ro aTOMOB ImocJie peakuuu. Ha a1o
YKashIBAIOT CXeMbl DeaKOHii, IPUBEIeHHbIE B HAYAJIE
naparpada. 3aMEeHHM B HUX CTPEJIKH MEXIY JIeBBIMU
M IPaBBIMH YaCTAMM Ha 3HAKU PABEHCTBA:

t t
S+ 02 — SOZ; CaC03 - CaO + COzT.
Takue 3anucu Ha3BIBAIOT XUMUYECCKUMU ypasHe-
HUAMU.

XHMHYCCKOE YPABHEHHE — ITO 3aIIMCh XHMHYECKOH peakuuy ¢
MNoOMoIbLIO (l)()p.\ly.'l pearenToB H IIPOJAYKTOB, KOTOpa# corjacy ercs C
3aKOHOM COXPAHEeHHA MAacCCh! BelecCTsB.

CymecTByeT MHOTO CXeM peaKIudd, KOTOpble He

COOTBETCTBYIOT 3akoHY JlomoHOocoBa — JlaByasbe.
Hanpumep, cxeMa peakniuy 06pa3oBaHUA BOJBI:
H, + 0, - H,0.

B o6eux yacTsX CXeMbl COAEPIKHUTCHA OJUHAKOBOE
KoJauyecTBO aTOMOB I'maporena, Ho pasHoe KOJIHYeCT-
BO aTromMoB OKcUreHa.
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IIpeBpaTuM 3Ty CX€My B XMMHYECKOe ypaBHEHHeE.
Jsist Toro uToGk! B IpaBoi yactu 6u110 2 aroma Oxcure-
Ha, MOCTaBUM nepex GOpMyI0i BoAbl KO3 dHUIHEeHT 2:

H, + 0, —» 2H,0.

Temepr cnpasa cTano yeTeipe atoma I'maporena.
Yro6kI TAKOE e KOJIUIeCTBO aToMoB I'maporena 6u110
U B JIEBOM YaCTH, 3alUIIeM nepes GopMyJi0il BOAOPOAa
koapdunuenT 2. [Tlonryyaem xuMHyecKoe ypaBHeHHE!

2H, + O, = 2H,0.

Taxum obpasom, umobv. npespamums cxemy peax-
Yuu 8 xumuueckKoe ypasHeHue, HYyicHo nodobpamo Ko-
agpuyuernmut daa Kaxcdozo seugecmaa (8 cayyae Heoo-
xo0umocmu ), 3anucamo ux neped xumuveckumu Gop-
MYLAMU U 3AMEHUMb CMPESKY HA 3HAK PABEHCMEA.

370 B03M02KHO, KTO-TO U3 BAC COCTABUT TAKOE ypaBHe-
MHTEPecHo Hue: 4H, + 20, = 4H,0. B nem sieBas u npasas yacTu
XMHYeCKO COZIEPKAT OJTHHAKOBEIE KOJINYEeCTBA ATOMOB KaXJAO0ro
= 9JIEMEeHTa, HO BCe KO3(h(PUIUEHTH MOKHO YMEHb-
IIUTh, Pa3fie]uB Ha 2. 3TO U CJIEAYET CAeJaTh.
rema Huxe npescraBiieHs! pa3jiMuHbIe CIIOCOORI 3aITHCH
TUeCK I PacCMOTPEHHOM peaKIuH.
CrnoBecHas cxema: BOJIOPOA  + KHCJIOPOX —  Boja
XuMmugeckas cxema: H, + 0O, - H,0
Xumuueckoe ypasHenue: 2H, + 0, = 2H,0
Wzobparxenune peaknuu 8 8 + % - Q)
C MOMOIIIBIO
Mone.neﬁ MOJEeKYJI: ABEe MOJIEKYJIbI MOJIeKyJIa ABE€ MOJIEKYJIBI
BoOAoOpoaa KHucjaopoaa BOJbI

» IIpeBparure cxemy peakouu Cu + O, — CuO B xu-
MHYeCKOe ypaBHeHHe,

BrmmonruMm 6onee cioxHOe 3ajjaHue: IPEBPATHAM B
XAMHYECKOe ypaBHEHHe CXeMy peakinuu
Al + H,S0, — Al,(S0,); + H,T.

B sneBoit gacTh cxemb — 1 aTom AnoMuHHEA, a B
npasoii — 2. IlocraBum mepex dopmysoit meranna
KoapdunmeHT 2;

2Al + H,80, — Al,(SO,); + H,T.




?

Aromos Cynshypa cripaBa B Tpu pasa 6osbiie, yeM
cjeBa. 3amMIIeM B JIeBOi yacTy nepes Gopmyioi co-
enuaeHHs Cynsdypa KoaddpunuesT 3:

2Al + 3H,S0, — Al,(SO,), + H,T.

Teneps B J1eBoif yacTH KOJIMYeCTBO aTOMOB I'uapore-
Ha paBHO 3 * 2 = 6, a B mpaBoif — TosbKO 2. [l TOTO
yT0ob6B! U cnipaBa ux ObLIO 6, MocTaBUM mepex opmy-
Jo¥ Bogopoxa koaduuuent 3 (6 : 2 = 3):

2Al + 3H,S0, — Al,(S0O,); + 3H,T.

Conocrasum KoauyecTBo aromoB OKcurena B o6eux
yacTax cxeMsl. OHM oMHAKOBEI: 3 -4 = 4 - 3. Bame-
HUM CTPeJIKY Ha 3HAK paBeHCTBA:

2Al + 3H,S0, = Al,(S0,), + 3H,T.

BbIBOAbI

XuMHUYeCKHe PeaKIHH 3AIIHCHIBAIOT C IOMOIIBIO CXeM
PeakuMil ¥ XMMHYeCKHX ypaBHEeHHIA.

Cxema peakuuu cogepiut GPOpMyJbl PEATeHTOB H
NPOAYKTOB, & XHMHYECKOe ypaBHeHHe — elne H Koatdnu-
IHEeHTHI.

XuMHYecKoe ypaBHEHHE COIJIACyeTcs ¢ 3aKOHOM CO-
XpaHeHHs Macchl BemecTs Jlomonocosa — JlaByasse:
Macca BemIeCTB, BCTYNHBIIMX B XHMHYECKYIO PeaKilHio,
PaBHaA Macce BellecTs, o6pa3oBaBIIHXCH B Pe3yabTaTe
PeaKkIuH.

ATOMBI XHMHYECKHX 3/IEMEHTOB BO BPeMs PeaKI(Hi He
NOABJAAKOTCA H HEe MCYEe3al0T, 3 MPOMCXOJMUT JHIIb HX IIe-

PerpynmnupoBKa.

105. Yem oTIM4a@ETCA XMMUYECKOe ypaBHEHUE OT CXeMbl peaKkuyuu?
106. PaccraBbre nponyweHHbie KOaddULUUEeHTbl B 3anUCAX peaKkLuii:

a) 2Cu,0 + 0, = CuO; 6) Al + HCI = 2AICI, + H,T;
Na,S + HCl = 2NaCl + H,ST; 4HNO, = NO,T + 0,T + H,0.
107. NpeBpaTuTe B XMMUYECKUE YPaBHEHUA TaKUE CXEMbl PeaKkLUn:
a) Cr(OH); — Cr,0; + H,0; 6) LiH + H,0 — LiOH + H,T;
Na + H,0 — NaOH + H,T; Mg(OH), + P,05 — Mga(P0O,), + H,0.
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108.

109.

110.

111.

CocraBbre GopMynbl NPOAYKTOB peaKLUui M COOTBETCTBYIOWUE XUMUHECKHUE
ypaBHEHUS:
a)Al + F, > AlF..; 6) FeO + Al = Fe + Al...O...;

Ca+ N, - Ca...N...; AlBr; + Cl, — AICI... + Br,,.
BmecTo To4eK 3anuimnte GopMynbl NPOCTLIX BELWECTB U COCTaBbTe XUMHU-
YEeCKUe ypaBHEHHS:

a)... +...— PClg; 6)...+... > HCI;

v + .. = By03; . + ... CF,.

MpuMUTE BO BHUMaHUE, 410 6Op MU yrnepos COCTOAT U3 atoMos; ¢Top,
X/I0p, BOJAOPOA W KUCNOPOA — M3 [ABYXaTOMHbIX Monekyn, a d¢ocdop
(6enbii) — M3 YeTbipexaTOMHbIX MONEKyN.

MNpPOKOMMEHTUPYIATE CXEMbI PeaKL1ii U NpeBpaTUTe UX B XMMUYECKHUe ypas-
HEHURA:

hv t, Pt
a) AgCl — Ag + CI,T; 6)N, + H, = NH3;

t
Fe,0; + C — Fe + CO,; Na,CO5 + Ca(OH), — CaCO4l + NaOH.

Kakas macca HeralueHon u3sect obpasosanach NPy A/IMTENLHOM NPOKa-
NuBaHWM 25 r Mena, eciM U3BECTHO, YTO Bbigenunock 11 r yrnekucnoro raza?

Kak uccnepayior BeuljectBa
U XUMHUYECKUEe peaKLum
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Marepuan naparpada NnOMOXET Bam:

~ MNOAroTOBUTLCH K 3KCNEPUMEHTY N0 U3YYEHUIO Belle-
CTBa UNU XMMUYECKON peaKunu,

- BbIICHUTb, KAKUE CBOMCTBA BELLEeCTBa Ha3blBaloT XUMMU-
HYeCKUMMU.

XuMHua — OKcHepuMeHTanbHasa Hayka. OHa He
MOJKET CYILeCTBOBATh M pa3BUBaThCA 0€3 NIpoBeAeHHA
pasHO0OPAa3HBIX ONBITOB C BEleCTBAMH.

Xumuueckui 3xcniepumenT. Ileped 6binonHeHUueM
JKCnepumMeHma XMMUK JOJKEH OCO3HATh €ro Ielb,
HAiTH B HAYYHOH JIMTEpAaType M NpPOaHAJIW3UPOBATH
CBeJIeHUA O COOTBETCTBYIOIIMX BEIeCcTBAaX U XHMUYe-
CKMX peakIuaXx. 3aTeM OH COCTABJIAET IUIAH 3KCIepH-
MEHTa, OIIpeJeJIAeT YCJIOBUSA €ro OCYIeCTBIeHHU s, IIPH
HeOOXOAWMOCTH BBLIYHCIAAET MAacChl HMJIM 00BbeMbl
BEINeCTB, KOTOpBhle HYKHBI qisi paGorel. Bo épema
onvima y4yeHbly MPpOBOAUT HAOIIOAeHUsA, U3MEPEHUS, a




KX pe3yJIbTaThl U BEIYMCJIEHHUS 3anuchiBaeT B Jabopa-
TODPHBIH XypHaJ. ITocae axcnepumenma oH aHATUIH-
pyeT ¥ 00bACHAET NOJYYEHHELIE Pe3yJbTaTHl, JeaeT
BLIBOZHI.

Hccenenosanne semects. Ha ypokax xumum oI 6ye-
Te paboTaTh C pa3HBIMH BellecTBaMu. BaM Heo6xoxgmmo
YMeTb OIKCBHIBATE MX BHEIIIHUH BUJ, CDABHUBATS C DY~
FHMH BeIll[eCTBAMH, OTJINYATh OAHO BEIlIECTBO OT APYTro-
ro. HekoTopkle HABLEIKHM BbI y3xe NpHoGpen, BEITOJIHIB
NpaKTHYeCKYI0 paboTy 1 1a60paTOPHbBIE OMBITHI.

XVMMUKU HM3Yy4alT IpeKJe BCero HOBEIE, TOJBKO
4YTO NOJIy4YeHHEIe BelecTBa. ECaM BeIecTBO COAepIKUT
NnpUMecH, ero ounmanT. MHOraa uceneayioT u3BecT-
HbI€ BeIecTBa, YTOOB NOATBEPAUTE UM YTOYHHTD CBe-
JEeHUs O HUX.

Hsyuas BemiecTBo, ONpenessior:

e ero GusHMYeCKHue CBOMCTBA;

® KayeCTBEHHLIN M KOJIMYECTBEHHBIH COCTAB;

® BHYTpPEHHEe CTPOEHUE;

® XMMHYECKHE CBOMCTBA.

» Kaxue pusnyeckue CBOHCTBA BEILECTB ONPEAEITIOT
BHU3YaJbHO, & KAKHE — COOTBETCTBYIOLIMMM U3Me-
peHusMu?

BaM M3BECTHO, YTO YCTAHOBHTH KA4YeCTBEHHBIM
COCTaB BeIleCTBA O3HAYAET BBIACHHUTH, KAKHUMH XH-
MHYECKUMH dJIeMEHTAMH OHO 06DA30BAHO.

HekoTopble COOTBETCTBYIOIIHE ONBITHI MOMKHO
Puc. 50. IPOBECTH B XMMHUYECKOM KabHWHeTe WM Aake AOMA.

g::::’::a""e Ecnu coenunenue copep:kuT nons! Jiutua, Hatpus,
SRR — Kanuna, Kaasnusa, Bapus, Kynpyma, 10 oHO OKpa-
3NleMEeHTaMM: IMMBaeT IJjJaMs B XxapakTepHbIi nser (puc. 50). 9to
a — Nutuem; MUCIOJNB3YIOT B MUPOTEXHUKE IJIS CO3LAHMUSA 3PEJIHII-
6 — Hatpuem HBIX (eiiepBEpPKOB.

NABOPATOPHBbIN OMbIT N2 6 ]

OnpegenexHue anemeHTa B BelwecTse
no uBeTy MNamMmeHu

3axkrure cupTOBKY. ITorpysuTe B pacTBOp NOBAPEHHOM COJIM CTEKJIAH-
HYIO NAJIOYKy ¥ BHECHTe ee B IIaMdA. B Kakoil 1BeT 0HO OKpamuBaerca?
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ITociie oxJaXkJAeHUA MAJOYKH NPOMOUTe ee B CTAKaHe C BOJAOI, IO~
rpyauTe B pactBop kynpym(II) xmopuza CuCl, u cHOBa BHecHTe B ILIaM4.
Yro nabnaonaere?

Iloracure njaaMs COIUPTOBKH KOJIAYKOM.

Kaxue s/1eMeHTH 06HAPY>KeHbl BAMHA B COeJHHEHUAX ?

BHyTpeHHee CTpOeHMe BellecTBa, HJIH TO, Kakue
yacTHIBI (ATOMBI, MOJIEKYJIbI, HOHEI) ero obpasyrr, a
JUIA TBEpPJAOro BelecTBa — M pa3MeleHHe YacTHUI| B
HeM, UCCJIelyIOT C MOMOIIBIO CIIeHalIbHBIX NPUOOPOB.

Ha ocHOBaHMM NOJYYEHHBIX 3HAHHUH O BellecTBe
XMMHK [PEJCKa3blBaeT ero crnocobHOCTh BCTYNAThH B
Te UJIA UHbIE PeaKIUH, a 3aTeM IIPOBEPsET CBOM NpeJ-
[IOJIOKeHM A dKcIepuMeHTanbHOo. OH BhIsICHAET, B3aH-
MoJefiCTByeT JId BemecTBO C BOJOM, MeTaljaMH,
HeMeTaJlJaMH, APYI'HMH BeIlleCTBAaMHU, KaK BeJeT
ce6sa IpH HarpeBaHHUHU.

CpolicTBa BelecTsa, KOTOpPhIie MPOABIAAIOTCA B €ro Croco0HOCTH
BCTYINIATH B ONpeie/IieHHbIe peaKilHi, HA3BIBAKOT XUMU YecKumu.

Takum o6pasoM, uU3yYeHUe XUMUYeCKUuXx ceoicme
geujecmea ABAACMCA 3A6ePULAOWUM IMANOM €20
uccnedo8aruA.

HekoTopkle BemecTsa (HanpuMep, MeTaJjlI HaTpui,
HeMeTaJJ (TOp) HA3BIBAIOT XMMUAYECKH AKTHUBHBIMH.
OHu 6ypHO B3aMMOAEHCTBYIOT CO MHOI'MMH APYIrHMH
BemectBamMu. Takue peakIMy MOTYT COINPOBOMKAATH"
cf BOCILIaMeHeHuMeM WM B3pbiBoM. CymecTByioT U
XMMHMYECKH MACCHBHEIE BellecTBa. 30J0TO HHM IPH
KaKHX YCJIOBUSX He B3aUMOJeHCTBYeT ¢ BOAOH, KUC-
JIOPOAIOM, KHCJIOTAMH, a AJIf HeMeTaJLJIa IeJIus XUMuA-
yeCcKHe peaKIuy BooOIe HeM3BeCTHBI.

Xumuueckue caoiicmaa seujecmea 3a8ucam om ezo
cocmaea u 6HYMpPEeHHez0 CMPOeHUA.

JIna MHOTMX BEIecTB U3Y4YaloT X BO3JEHCTBHE Ha
JKMBBIE OPraHU3MEL ¥ ONPEAENHOT, BPeAHbIMUA HJIHA
TOJIE3HLIMH HBJSIOTCA OHM [AJIs PaCTeHHi, KUBOT-
HBIX, 9€JIOBeKa.

HccnenoBanme xumuueckux peakxnmit. IIpexcra-
BHM, UYTO BBl IOJIYYHJIH 3aJaHHe — OCYIIECTBUTH
XUMHMYECKYIO PEaKIHIO0 MEXXJy ABYMsA BellecTBaAMH.




O6GBIYHO AJIA PTOrO AOCTATOYHO CMEIIATH BEI[eCTBA,
T. e. obecneuuTs Kommaxkm ux uwacmuy. TBepabie
BelleCTBA NIPEIBAPHTENIBHO U3MENbYAIOM AJA YBEJIU-
4YeHMA MOBEPXHOCTH KOHTAKTa peareHToB. Eciu TBep-
A0€ BEeLeCTBO pearupyeT ¢ pacCTBOPOM APYIroro, To UX
CMeCh JKeJIaTeNIbHO nepemewusams. Torjga qacTHILI
BemecTB OyayT yaiie CTaJKHUBATBLCH, a BEIECTBA —
AaKTHBHEe B3aMMO/IeMCTBOBATS.
H3yyas XMUMHYECKYIO PEAKIHIO, OIIpPeAeIAIOT:
® NP KAKHUX YCJIOBUAX OHA IIPOMCXOAMT;
® OBICTPO MJIM MeAJIEHHO OHA IPOTEeKaeT;
¢ IOJIHOCTBHIO JIM PeareHThl NPeBpallaloTCA B IIPO-
AVKTHI;
® IIPDOMCXOAAT JHU OZHOBPEMEHHO Jpyrue (mo6ou-
HbI€) PeaKI1H;
® BBIIEJISETCA WJIX IOIJIOIAaeTCs TeNJI0oTa BO Bpe-
M#A peakIiu;
® KaKOB COCTaB IPOAYKTOB peaKI[HH.
XuMHuYecKkHe NpPEBPAIlEHUA NPOMCXOAAT B

Pas3aM4YHBIX ycaoBuAx. OfHU BemecTsa npu-
HUMAKT y4acTHe B HUX KaK B YHCTOM BHJe,
TaK U B pacTBOpe, PyTHe — TOJLKO B OIpeae-
JIeHHOM cocTossHuH. HeMasio peaknuit HaunHa-
€TCs JIMIIL NPH HarpeBaHUH, a HEKOTOphIe
rasel B3aHMOJENCTBYIOT MeXxJy cobod npu
TIOBHIIIIEHHOM JaBJICHUH.

HWnoraa nns oCyIIEeCTBICHUA PeaKIIHK MK ee
YCKOPEeHHsI K peareHTaM Ao6aBisAiT NOCTOPOH-
Hee BemecTBO — Kamaausamop'. JleiicTBue
KaTaJu3aTOpa MOXXHO IPOAEMOHCTDHUDOBATL C
IIOMOINBLIO TAKOro omneiTa. EcamM cMemarts

Puc. 51.
B3aumopeicT-
BUE aNIOMMHUA
Cc nogom

MOPOIIIKH AJIIOMWHUA U HOZA, TO HUKAKUX U3Me-
HEHHH MBI He 3aMerum. JloGaBleHMe Kamau
BO/(bI (KATANM3aTOP) K CMECH BhI3LIBaeT GYpPHYIO peak-
OHIO MeX 1y IPOCTHIMMU BelecTBamu (puc. 51):
H,0
2A1 + 31, = 2All,.
BaMm Hy»XHO HAyYMTHCA BHHMATENBHO HaGIIOAATH

3a NPOTEKaHMEeM XUMUYECKON PeaKnuyu, ONHMCHIBATH
BC€, YTO INPOMCXOAHUT C BEIlleCTBaAMH.

! TepMuH IPOUCXOAMT OT rpeyecKoro cioBa katalysis — paspymenne.




Bo BpeMs 9KCIIEPUMEHTOB BO3MOXKHBI oIUOKkH. OHM
OBIBAIOT CIIyUYAWHBIMH B cHcTeMaTHdecKuMu. Ciryuaii-
Hble OIIMOKM BO3HMKAIOT H3-3a HETOYHOCTH 3allMCell B
1abopaTOPHOM IKYypHAaJie, HeBHHUMATEJbLHOCTH IIPH
B3BEIIMBAHMH BeIIECTBA, OIpeJesIeHHH ero obbema.
CucreMaTHUYeCKHe OITHOKH CBA3aHbI C IIOTPEIIHOCTHIO
npubopoB, HAJITHMYHEM IPUMecell B peaKTUBAX B 00bIU-
HO He BJIHAIOT HA Pe3yJIbTaT 3KCIIepUMEHTA.

JTABOPATOPHbIA OMNbIT Ne 7
UccnepoBaHne XMMUYECKON peaKuuu

Haceinbre B mpobupky Hemuoro nopomka Kynpym(II) okcana CuO u
nobasere 1—2 ma xnopuauoi kucaorsl HCL. ITocraBeTe MpoGUpKY B
mratue. OKpacuiach JIM JKHAKOCTH mocye ocaxpenua Kynpym(II)
oxcupa? Yepea 5—7 muH. nosropure HabaogeHue.

3a)KIruTe CIUPTOBKY, 3aKpeNnuTe NpobupKy B MPOoGHPKOAEpIKaTese !
OCTOPOXKHO HArpeiTe CHa4ajaa BCIO MPOGUPKY, a MOTOM — TY €e YacTb,
B KOTOPOii HaXoAATCs BemiecTsa. Yro Habmogaere?

CpuesaiitTe BHIBOJ O BJUSAHHUY HATPDEBAHUA HA NPOTeKaHWE PEaKIIHuH.

Hanumure ypaBHeHMEe peaKIMU, YIUTHIBAsg, UYTO €€ NPOAYKTaMH
apasiorea kynpyM(I1) xnopug CuCl, u Boaa.

ITocie IpOBeEHUSI CEPUH OIBITOB y4YeHBIH oOHapy-
JKUBaeT OINpefiesIeHHYK 3akoHOMepHocTh. Ha ocHoBa-
HWHM MHOTMX 3aKOHOMepHOCTel coanaercsa teopus. Co-
BOKYITHOCTE TEOPU ABJISIETCA OCHOBOI KaXK 0N HAYKH.

BbiBOAbI

Ilepexa TeM KaK HCCIEIOBATH BEIECTBO MJIH XHMHYeEC-
KYI0 peaKknuio, Hy’KHO OCO3HATH 1eJb IKCIIePHMEeHTa H
TIIATEeJbHO MOATOTOBHTHCH K €ro NpoBe/IeHHI0.

Bo BpeMa XMMHYECKOro 3KCnepHMeHnTa HabaoaamT
3a BeleCTBAMH, IPOTEKAHHEM PeaKIHH, OCYI[eCTBISAIOT
H3MepeHusd. PeayabTaThl HafAIOMeHHH H H3MepeHHH,
BCe BEIYHCJIEHHH, a TAK/Ke XHMHYECKHe ypaBHeHHA 3a-
NHCHIBAIOT B 1a60opaTopHOM KypHAJe.

Ilociie OKOHIAHHA FKCIEPUMEHTA (hOPMYTHPYIOT BbI-
BOJBI H IUIAHHPYIOT CIeAYIOHe JKCIIePHMEeHThL.

Kaxnoe BemecTso o6aagaeT XHMAYECKHMH CBOH-
CTBAMH, KOTOpPbIe NPOABJIAIOTCA B €ro CHOCOOHOCTH
BCTYIIATH B ONpe/ieJIeHHbIe XHMHYEeCKHE PeaKiHH.




112.

113.
114.

115.
116.

117.

118.
119.

120!

KaknMu aomkHbl 6biTb BallM AEUCTBUA U UX NOCNEAOBATENLHOCTb Nepes
npoBeeHUEeM XMMUYECKOr0o IKCNepuMeHTa?

Y10 onpeaenseT XMMUK, U3y4an: a) BEWECTBO; 6) XMMUYECKYIO peakLunio?
Llenecoo6pa3Ho v y4eHOMy UccneoBaTb PEakLMIo C y4acTMeM pacTBo-
pa, NPUroToB/I€HHOro Ha BOAONPOBOAHOW BOAE, @ HE Ha ANCTUANUPOBAH-
Hon? OTBeT 060CHYyM1TE.

CryaeHT 3anucan HabnoaeHWs BO BPEMSi IKCNEPUMEHTA He B nabopaTop-
HOM YXypHane, a Ha MCTOYKaX, BblpBaHHbIX U3 6n0oKHOTA. lNpenogasarens
nocyuTan 3To HeJocTaTkom paboTbl CTyaeHTa. Kak Bbl gymaeTte, no4emy?
XUMUKY He yaanocb Nony4uTb BewecTso. OH pelnn NoBTOPUTL ONbIT B
TaKKX e yCnoBuax. [Ipyroi XMMUK Npeanoxui U3MEeHUTb YCIIOBUSA 3KCNE-
pumMeHTa. Kak 06bACHUTb pelleHre NepBoro XMMUKa M coBeT BTopp_rgg
Kakue owHBKM cnyyaloTCsi BO BPEMS XUMUUYECKUX IKCMEPUMEHTOB U C
4YeM OHM CBA3aHbI?

Ha3zosure obliee xumu4ecKoe CBOWCTBO napadpuHa v 6eH3uHa.

Mpu ocseweHnn razoB BOAOPOAA W X/IOPa HUKaKWUX U3MEHEHUI C BeLle-
CTBaMU He NPOUCXOAMT, @ UX CMECh B 3TUX YCNOBUSAX B3pbiBaeTcs. Kak ato
06bACHUTL? HanuwuTe COOTBETCTBYIOLLEE XMMUYECKOE ypaBHEeHHe.

B peasynbrate narpesaHus 16 r meau ¢ 4 r KUCNOPOAA B 3aKPbITOM COCY-
Ae o6paszoBanochk 18 r kynpyMm(ll) okcnaa CuO. Kakoi BbIBOA MOXHO cae-
Nnatb Ha OCHOBAHUM 3TUX AaHHbIX?

G(CHEPMMEHTMPVEM AOMA ‘

UccneposaHue BewecTea

PaccmoTpuTe NUTbEBYIO cogy. KaKoBO arperatHoe COCTOSIHUE 3TOro Be-
LecTBa B 06bI4YHbIX YCNOBUAX, LIBET, XapaKTep Yactuu?

MpoBepbTe, PacTBOPSIETCA M NUTLEBAA COAa B XONOAHOW BOAE.

BHecuTe HEMHOrO NMUTLEBOW COAbI HA KOHYUKE HOX@ WK Ha CTanbHOM
NPOBONOKE B NNAaMA ra3oBOM NAUTLI. ABASETCA AW rOpPIOYUM 3TO Belle-
CTBO? B KaKo UBET oKpawusaerca nnama? O HaNUYMKU KaKoro aneMeHTa
B BELLECTBE CBUAETENLCTBYET 3TOT LBET?

HacbinbTe He60NbLIOE KONUYECTBO NMUTLEBOM COAbl B CTaKaH U 406GaBb-
Te HeMHOro yKcyca. YTo Habnoaaete?

U3yyeHue XMMUYECKON peakumum

Bo3abmuTe ABa 0AMHAKOBLIX KycO4Ka Mena. OAnH U3 HUX U3MENbYUTE B MOo-
poLUoK. MMoMecTUTe B OAWUH CTaKaH KycoYeK Mena, a B Apyroi — MOPOLLOK.
OCTOPOXKHO HanenTe B CTaKkaHbl paBHbIE 06bLEMbI YKCyca. YTo HabnopaeTe?

Kakown ¢paKTop BAUSET Ha NPOTEKaHMe 3TON peaKkUMU U KaK UMEHHO?

\ Pe3ynbraTthbl ONbLITOB, @ TAKXe BbIBOAbI 3anULLKTE B TETPaab. )
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pasmen

JdnemeHThI OKcures u @eppym.
IIpocThie BemecTBa
KHCJIOPOJ U KeJie30 .

B aTom passene 6yAyT pacCMOTPeHbI HEMeTaJLJInde-
ckuil asieMeHT OKCHreH ¥ MEeTAJJIMYEeCKHUH 3JIeMEHT
®deppym. OHHE BEIOPAHEI HE CIYYAHHO: 3TH dJIEMEHTEI
oueHb BaykHbI. Be3 npocroro BemecrBa Okcurena —
KHCJIOPOJAa U COeAUHEHUA 9TOro aieMeHTa ¢ I'mapore-
HOM — BOABI HE MOT'YT CYILeCTBOBATH HM DACTEHHUA,
HY JXWUBOTHBIE, HH 4YeJioBeK. IIpocToe BemecTBO
deppyma Kele30 SBIAAETCS METalJIOM, He3aMeHH-
MBIM JAJIs1 HAlle#d UBUIN3AIAM.

OkcureH. Kucnopog

B atom naparpade peyb uaer:
» 0 XMMUYECKOM anemeHTe OKcUreHe;
» 0 pacnpocTpaHeHHoOCTH OKcUreHa B NpUpoae;
» 0 Kucnopoae — npocTtom Beuwecrtee OKCUreHa;
» 0 BO3/yxe W ero cocrase.

OxcureH. OTo NepBLIA 3JIEMEHT, KOTOPHINA Bl Oyae-
Te nmoApobHO nayuarTs. M3 mepumoaudecKoil CUCTEeMBI
J. . MeHeneeBa MOXKHO NOJYYUTh TaKHe CBEJIEHNA
0 HEM:

e cumsoJs Oxkcuresna — O;

® OPSAAKOBBIA HOMEp ajieMeHTa — 8;

e OKCHIeH HaXOAHUTCHA BO 2-M nepuozae, B VI rpynne;

e OTHOCUTEJIbHAA ATOMHas macca snemeHta — 16

(Tounoe 3HayeHue — 15,999).




3o
HHTEepecHO
Opraanam
B3POCJIOro
MVKYHUHEI
€IKEeCyTOYHO
norpebaser
npuban3n-
reasro 900 r
KHCJI0pOoJA,

a YKeHIUHBl —
600 .

3HaYeHHe NMOPAZKOBOrO HOMepa 3JIeMEeHTAa YKAasbl-
BaeT Ha TO, 4T0 aToM OKCHIreHa COAEPIKHUT 8 3JIeKTPO-
HOB, a 3apaAx AApa aToMa paBeH +8.

OxcureH — HeMeTaLIAYECKHU 3JIEMEHT, IOCKOJIBKY
ero mpocTele BemecTBa kucaopoxn O, u o030 O, aBns-
IOTCA HEeMEeTaJlJIaMH.

Bam u3BecTHO, 9T0 OKCHIeH MMeeT IMOCTOSHHOe 3Ha-
YeHHe BAJIEHTHOCTH — 2. ATOM 3TOr0 3JIEMEHTAa JIETKO
pUCOoeAUHSAET 2 3JIeKTPOHA U IPEBPALaeTCA B IIPOCTOM
uon O, Takue MOHEI coepKaTcs B GUHADHBIX COENH-
HeHNAX OKCHUIeHa C MeTANIMYECKUMU 3JIeMeHTaAMH.

P Hanumure hopmyiisl coeguaeanit Okcuresa ¢ Har-
puem, Kanenuem, @ochopoM. YKaKuTe coeguHe-
HUS, KOTOPBbIE COCTOAT M3 HOHOB,

Pacnpocrpanesnocts Oxcurena B npupoae. Oxcu-
reH — OJMH U3 CAMBIX PACIIPOCTPAHEHHBIX 3JIEMEHTOB
Ha Hame# nanere. B 3eMHO# Kope ero aToMoB GoJibie,
yeM aTOMOB JioGoro apyroro aneMerTa (§ 6). AToMbr
OxcureHa cozep)xaTcs B IeCKe, IJIMHe, U3BECTHAKE,
MHOrux MuHepanax. OKcUreH — BTOPOH 1O pac-
IIpocTpaHeHHOCTH B aTMmochepe (mocsie Hurporena) u
B ruzpocdepe (rmocse 'maporena).

ATombl OKCHreHa BXOAAT B COCTAB MOJIEKYJI MHO-
FUX BEIIEeCTB, HAXOAAIIUXCH B JKHMBBEIX OPraHM3Max
(6esnkoB, xKUPOB, KpaxMasa u np.). B rese B3pocioro
YeJIOBEeKa MaccoBad JOJIsI 9TOr0 9JIEMEHTA COCTABJIAET
npumepHo 65 %.

Kucaopon. Baxxueiimee npocroe semectso Oxcure-
Ha — KHCJIOPOJ. OTOT ras HeoOXOAUM JJIA AbIXaHUHA;
OH IIOAAEPKUBAET rOPeHHe.

®opmyna Kucaopoza BaM uaBecTHa — 0,. IT0
BEIIeCTBO COAEPIKUT MOJIEKYJIbI, COCTOAINME U3 ABYX
aTomoB OKcHreHa.

Moustexysa KUCIOpOAa AOCTATOYHO ycToiuusa. Ho
MO/ IeICTBHEM 3JIEKTPHYECKOr'0 pa3pAAa UM YJIbTpa-
(GHONeTOBBIX JIy4Yei, a TakKe INPH TeMIIepaType
cBeimre 2000 °C ona pacnazaeTcst Ha ATOMBI:

0, = 20.

Kuciopoa — KoMnoHeHT BO3/1yXa, IPUPOIHOM cMecH

razoB. Ha Hero mpuxozuTcsa npubausurenbHo 1/5




ofbema Bosmyxa. CoctaB cyxoro Bosayxa', He cojmep-
JKaIero caydyaiHbIX IpUMeceii, IpuBeeH B Tabaue 3.

Tabauua 3
Cocras Bo3ayxa
I'a3, KOMIIOHEHT BO3AYyXAa Hoas B Bo3ayxe, %

Hassauue Dopmyaa obbemuaa® maccoBas
Asor N, 78,09 75,51
Kucnopon O, 20,95 23,15
Apros Ar 0,93 1,28
Yriaekucasil ras CO; 0,037 0,056

I pyrue rassr menee 0,002 menee 0,003

* O6beMHASA A0S BellecTBa B CMeCH — OTHOIIeHHe o0'beMa BelecTBa K obbemy
cmecu. O6beMHAYI0 10110 0003HAYAKOT rpeyeckoi 6ykBoi ¢ (du).

"

Puc. 52.
Onpepenexune
o6bemMHON aonu
Kucnopoga

B BO3ayxe
CXUraHuem
dochopa:

a — Ha4yano onsiTa;
6 — OKOHYaHue
onbiTa

L

OnpeznenuTs 00BLEMHYIO JOJIO KHCJIO-
POZA B BO3AYXe MOKHO 3KCIIePHMEHTAJb-
HO. J[J151 3TOr0 HYy?KHBI CTeKJIAHHAA OyTHLI-
Ka 0e3 gHA ¢ TPOGKOY ¥ KPUCTAJLIIN3ATOD
¢ Bojgo#. B mpoOKy BCTABIAIOT JIOMKKY
JIJIS COKUraHusA, B KOTOPYIO HaOpaHO He-
MHOro KpacHoro ¢ocgopa. Ero momxura-
10T, OBICTPO BHOCAT B OYTHLIKY M IJIOTHO
3aKpeIBaIOT ee mpobkoit (puc. 52). Koraa
ropenue (pocdopa npekparurca, BojaA
3aiimer npumepHOo 1/5 yacts ob6bema

OyThUIKH. DTOT 00bEM 3aHMMAJI B BO3JyXe KHUCJO-
PO, KOTOPBIH BCTYIIHJI B peaKIHIo ¢ (hochopom.

Kucsiopos cofep:XKuTCA He TOJILKO B aTMochepe.

HeGoabioe ero KOJIMYECTBO BMECTe C APYTHMH
rasaMu BO3[yXa PACTBOPEHO B IIPUPOJHOM BOJE.

Cywecrsyer ewe ogHo npocroe BeuwecTrBo OKcure-
Ha — 030H 0;. 310 6ecyBETHbIA CU/IbHOTOKCHYHBIA
ras c pe3xkum 3anaxom. OH 04eHb HEYCTOHYHB M No-
CTeneHHO npespalyaeTcs B KUC/I0POA:

20, = 30..
030H cogepxuTcs B atMocdepe B HE3HAYUTE/IbHOM
KonmyecTee; ero o6bemHasi [0Nsi He npeBbllaeT

' Boaayx COlepsXuT ele ¥ MPUMech BOAAHOTO T1apa, 00YCI0BIMBAIOIIET0 er0

BJIAXHOCTB.
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0,0004 %. Pacnagasce, OH nornowaer Yacts yabrpapuo-
J1eTOBbIX Jly4eH CONIHEYHOro CBETa, BPEAHYI0 AN1s pacTe-
HHH M JKMBOTHBIX, M TEM CaMbiM oGeperaer npuposy.

3710 PusHuecKHe CBOHCTBA KHCAOpoaa. B o6bIUHEIX ye-
ST JIOBUAX KHUCJIOPOA — OGecHBeTHEHIH ras, KOTOPBIA He
Huprni uMeeT 3anaxa u Bkyca. [Ipu oxsaskaeaun g0 —183 °C
Kucjaopon,

IpeBpallaeTcs B rolybyio KUAKOCTb, KOTOPAas NpPHU

KakK M XeJie3o,

HPHTATH-

reMmueparype —219 °C sarBepaeBaer, o6pasysa cuHue

HAGTCH kpucrawiel. Kucinopoxn B 1,1 pasa tsskesee Bosgyxa.
K MATHUTY. OH nyoxo pacTBopsieTcs B Bojie, HO 9TOr0 JOCTATOYHO

121.

122.
123.

124,

125.

126.

AJIST CYIIECTBOBAHMA B IPHUPOAHBLIX BOZOEMAax PphIb,
APYTUX JKUBLIX CYIIECTB, KOTOPBIE ABIIIAT PACTBODEH-
HEIM KHCJIOPOJOM.

BbiBOAbI

Oxcuren — Hemeraaamueckuit anement. B npupoae
PaCIPOCTPAHEHO ero MpoCToe BEemIeCTBO KHCJI0POJ, a
TaK’ke BOJa H Apyrue coennHenus. Ha kucaopon mpuxo-
AUTCA HeMHOTrHM Gostee 1/5 o6 bema Bo3ayxa.

Kucmopon — raa 6es 3anaxa u BKyca, He06X0XMMBIi
JUIA ABIXaHUA; OH NOJeP:KHBAET rOPeHHe.

CocTtaBbTe NpeanoXeHus, BCTaBUB BMECTO TOYEK cnoBa «OKCUreH» Wiu
«KUCNOPOJ» B COOTBETCTBYIOLMX NajAemax: a) ... — MpocToe BelecTso ...;
6) Boja obpa3oBaHa [MAPOreHoM M ...; B) MONIEKYNA ... COCTOMUT M3 ABYX
aroMoB ...; T) B pe3ynbrare (HOTOCMHTE3a PacTeHWS MOrnowWaiT
YINEeKUCIbIA ras, a BblAensior ... .

CKONbKO BCEr0 3N1EKTPOHOB COAEPIKUT MOH 022

B Kaxux NPpMpOAHBIX BewecTBax coaeputcs OxcureH? EcTb nu cpeau
HUX MPOCTbIE, CNOXKHbIE BellecTBa? Kakne U3 HUX BXOAAT B COCTaB aTMO-
chepsbl, rugpochepsl, nUTochepbl?

CoctaBbre popmMynbl coenuHeHuM Oncureua c yquom YKa3aHHbIX BaneHT-
Vil

HOCTEN 3NEMEHTOB: CI O As .0.. N .0.. Se...O... b O
CocTaBbTe GOpMyNy COEIMHEHMA 3NeMeHTa C OKCMreHOM coaeprallero
WoHbI: @) Cr*; 6) Li*; B) Mg?*.

Hangute maccosyto aonto OKCUreHa: a) B yrneKkucnom rase CO,; 6) B mMe-
Tvnosom cnupte CH3OH; B) B raweHoi ussectu Ca(OH),; r) B rokose
CGHJ.ZOG
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127. Bblyucnute maccy kucnopoaa B 10 n Bo3ayxa, ecnv NNoTHOCTb BO3ayxa
cocrasnsier 1,29 r/n. [lononHUTenbHble CBeAeHUs, HeobxoauMble ans
pelweHus 3aaa41, BoO3bMUTE U3 Tabnuubl 3.

128. OTHOCUTENbHaa MonexkynsapHas Macca coeauHenus Cynbdypa ¢ Okeure-

HOM BABOe 60Nblue OTHOCUTENLHOW MONEKYNSipHOM MaccCbl KUCnopoaa.
Hanaute dopmyny coeauHeHus.

7

NMonyyeHue Kucnopopaa

Puc. 53.
O6HapymeHue
Kucnopoaa:

a — Tnewuwas
NyYUHKa

Ha BO3ayxe;

6 — BO3ropaHue
NYYUHKH

B KMCNopoae

102

B atom naparpade peyb uaeT:

» 06 OTKPbITUX KUCNOPOAA;

» 0 Nony4YeHWU KACNopoaa B NPOMBIWAEHHOCTH U Nabo-
paTopuu;

» 0 peakuusax pasnomeHus.

OtkpeiTHe KHcaopona. Kuciopos 6L OTKDBIT BO
Bropoil mojioBuHe XVIII B. HECKONBKHUMH yYE€HBIMHA
pasHLIX cTpaH. IlepBEIM TOT ras moJay4YuI IIBeACKHH
xuMuK K.-B. Illeene B 1772 r., a uepes aABa rojga, He
3Has 00 ombITaxX NpeAlIeCTBeHHUKA, — AHIVIMACKHH
xumuk k. Ilpuctau. B 1775 r. dpasnysckuii yue-
Bl A.-JI. JlaByasbe HcciIe0oBaj KHCJIOPOA W AAJ
eMy HasdBaHHe oxygen.

Kuciopon MoXHO 00HAPYKHTH C IOMOINEIO TJIEIO-
e JJyduHKH. JIyduHKa, IOMeleHHAs B COCY/l C 3TUM
rasoM, sSIpKoO BCnbIXuBaer (puc. 53).




IMonyyeEne KHCIOPOJA B NPOMBIIIJIEHHOCTH.
HencuepnaeMbIM HMCTOYHHMKOM KHCJIODOJAA ABIATCH
BO3AyX. YTOOBI MOJIYYHUTH U3 HETO KUCJIOPO/, CAELYeT
OTAEJIATEL 3TOT ra3 OT a30Ta U Apyrux raszos. Ha Trakoi
HJlee OCHOBAH IPOMBINIJIEHHBIH METOJ MNOJydYeHHs
Kucysopoaa. Ero peanmsyioT, uCnosb3ys cnenmuanb-
HYIO0, JOCTATOYHO 'POMO3/IKYI0 annaparypy. CHauana
BO3AYX CHJIBHO OXJIQXKJAIOT A0 IPEBPAILeHHA ero B
JKMAKOCTb. 3aTeM TeMIIepaTypy CiKUKEeHHOTO BO3-
JAyXa MOCTEIIeHHO NOBhImAaloT. IlepBsIiM U3 Hero HaYmM-
HaeT BBIAEJATBHCA ra3d asoT (TeMmepaTypa KHUIeHHUS
JKHAKOro asora cocraBasger —196 °C), a »KHUAKOCTH
oforamiaeTcss KHCJIOPOAOM (TeMmepaTypa KUIeHud
kucaopoza —183 °C).

Ilonyyenne xucaopona B nabGoparopun. JlaGopa-
TOPHBIE METO/BI IIOJIYYeHUA KUCJI0POAa OCHOBAHEI HA
XUMHYECKHX PeaKkIuax.

I>x. TIpucrau mosydas aTOT ras U3 COeNMHEHMA,
HaszBaHHe KoToporo — mepkypui(Il) okcuyn., Yuensi
MCIIOJIb30BaJ CTEKJIAHHYIO JIMH3Y, C IIOMOIILI0O KOTO-
poii hoKycHpOBaJ HA Bel[eCTBE COJHEYHbIH CBeT.

B coBpeMeHHOM HMCHOJHEHHH 3TOT ONLIT M306pa-

JKeH Ha pucyHke 54. IIpm HarpeBaHuH

( Mepxkypuii(1I)
&

OKCHJ

mepkypui(Il) okeng (opomoK »xearoro
IBeTa) NpeBpaIaeTcs B PTYTh U KUCJIO-
poa. PTyTh BEIZeNsIeTCS B ra3000pasHoM
COCTOAHMHA M KOHJEHCHUDPYETCH Ha CTeH-
Kax NnpoOUpKH B BHAe cepebpHCTBIX
Kaneab. Kuciopop cobupaercsa Hap
BOJIOM BO BTOPO# mpoGupkKe.

Puc. 54.
MonyyeHune
Kucnopoga
HarpeBaHWeM
mepKypui(ll)
oKcuaa

Peaxiuu, npu KOTOPBIX M3 OHOTO BEIIECTBA 00Pa3yIOTCA HECKOJBKO \

CooTBeTcTByOIIEe XUMHUYECKOE YPaB-
HeHHe:

t
2HgO = 2Hg + 0,T.

Ceituac metoz IIpucTiin He HCIONBL3YIOT, HOCKOJIbKY
napel pPTyTH TokcuuyHbl. Kuciopoa monyuaior ¢ momo-
IIbI0 APYTrUX peaknuil, MOJOGHEIX PaCCMOTPEHHOM,
OnH, Kax NpaBUJIO, IPOUCXOAAT IIPH HAIDEBAHHUH.

APYTHX, HASBIBAIOT PEAKYUAMU PAINONHCEHUR.

Jna nosydeHUsi KACJI0poAa B JIAGODATOPHHM MCIIOb
3YIOT TaKHe OKCUIeHCOAEPIKAaIllUe COeJUHEeHUA:
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O MR U LAR w o f‘ o

L i
R Kanuit nepmanrasar KMnO, (6biToBoe Ha3BaHue —
MapraHIOBKa; BEIeCTBO ABJSETCS PACHPOCTPaHEH-

HBIM JAe3UH(UIIHDPYIOIINM CPeJACTBOM)

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

o xauuii xaopat KClO; (TpuBnanbHOe Ha3BaHHUE —
0epTosieToBa COJIb, B YECTh (PPAHIY3CKOIO XMMHKA
koHa X VIII — nauvana XIX B. K.-JI. BeproJie)

t, MnO,
2KCIO0; = ~2KCl + 30,T.

He6onbioe KOJIHMYECTBO KAaTaam3aTopa — MaH-
rag(IV) okcuna MnO, — nobaBnsAo0T K Kaauii Xjaopa-
Ty IJIsi TOTO, 4YTOOBI PA3JI0KEeHNEe COeJUHEHUS IPOHC-
XOJMJIO C BEIIeJIeHHeM Kucjopoza'.

JNNABOPATOPHbIM ONbIT N2 8
Z1, 71~ MonyyeHue KUCOPOAA PA3NOKEHHEM
KiseriSee ¥ ruaporeH nepokcuga H,0,

HaneiiTe B npo6upKy 2 MJ1 pacTBOpa rHAPOTeH nepokcusa (Tpagunu-
OHHOE HA3BaHUE JTOr0 BEIIeCTBA — IEPEKHCh BOZOPOJA). 3aKTuTe
AJMHHYIO JYYAHKY B noracurte ee (Kax BbI 9TO JejlaeTe CO CHHYKOI),
4100k OHA exBa Tiena. HackimbTe B MPOGHPKY ¢ PACTBOPOM I'MAPOTeH
MepOKCHAA HEeMHOro KaTajiusaropa — dYepHoro mopomxa maraga(lV)
oxcuzna. Habmoaaiite 6ypHOe BoiiesieHHe raza. C IOMOIIbIO TJeIoei
JYYIHHKH YOeAUuTEeCh B TOM, YTO 3TOT a3 — KHCJOPOJ.

CocTaBpTe ypaBHEHHE PEAKIIMYM DPA3JIOKEHUSA TMAPOTeH MMepPOKCHIA,

€CJIH BTOPBIM IIPOAVKETOM peaKIuu ABJIAETCA BO,lla7 u OM'OL’“ {\ ,}
2= A
> - 2

B nabopaTopuu KMCJIOPOJ MOKHO TaKKe MOJYyYUTh
pasyoxxenueM Hatpuit Hurpatra NaNO; uaun xaauu
aurpara KNO,®. CoeguHenus Npu HarpeBaHUM CHAa-
yaJjia 1nJjaBdATCH, a 3aTeM pasJjiararoTcd:

NaNO, - NaNoO, + 0,T;
KNO, - KNO, + 0,T.

! IIpu Harpesanuu coeguHeHHs 663 KATAIU3ATOPA MPOMCXOMUT APYTas pe-

t
aknus: 4KClO, = KCl + 3KCIO,.

% D11 BeleCTBA MCIIOJIB3YIOT B KayecTBe yaobpenuii. Mx obuiee HasBanue —
cenumpuol.
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P IIpeBpaTuTe CXeMbl PEAKLMH B XUMHYECKHE ypaB-
HEHHA,

NaNOg, KNOg Ceenernsa o fou, KakK MOoJyd4aroT

t
KMnO, t '

~ pe
nO2 0, Mno,

KClO; " —

Cxema 7.

Na6opaTtopHbie MeToAbl
nony4yeHus Kucnopopa

KucJopox B aabopaTtopuu, co6paHBI B
t  Hgo CXewme ({7
Kuciopos BMecTe ¢ BOAOPOJIOM SABJIA-
%o IOTCA IPOAYKTAMHU DPa3JIOKEHHMsS BOABI
2¥2  nop peificTBHEM 3JIEKTPUYECKOTO TOKA:

3. MoK
2H,0 = 2H,T+0,T.

B npupoze xucaopox obpasyercs
BCJeACTBHE (POTOCHHTE3a B 3€JIEHBIX
JIMCThAX PACTEHHUI. YTIPOIEeHHAs CXeMa 3TOro mpo-
mecca TaKkoBa:

oceewyenue
CO,+H,0 - opraEudeckue BemjecTsa + O,.

(ryroko3a, KpaxMas 1 Ap.)

BblBOAbI

Kucaxopoxn 6611 oTkpeIT B KoOHIE X VIII B. HeCKOABKH-
MH YyYeHBIMH.

Kuciopoa noxy4aroT B MPOMBINIJIEHHOCTH H3 BO3AYXa,
a B 1a6opaTOpHH — ¢ NMOMOIIBIO PeaKIMil Pa3IoKeHUA
HEKOTOPBIX OKCHTeHCOJAepkalMX coeqHuHeHHi. Bo Bpe-
M#A peaKIHH pa3jioKeHHs M3 OXHOro BemecTsa obpa-
3yroTcd ABa MM 6oJiee BemecTs.

129. Kak nonyyaiotT KUCNopoa B NPOMbIWIEHHOCTU? MoYyeMy Ans 3TOro He Uc-
NONb3YIOT KaNWi NepMaHraHaT unu rmaporeH Nepoxkcua?

130. Kakue peaKuuu Ha3biBalOT pEaKUUAMU PA3NOKEHUA?
131. MNpeBpaTuTe B XMMUYECKUE YPAaBHEHWUA TAKME CXEMbI PEaKLMiA:

a) A0 5> Ag + 0,T; 6) Cu(NO3), - CuO + NO,T + 0,T;

Mn,0, L

MnO,+0,T;  AgNO; -5 Ag + NO,T + 0,T;

t t
NO, — NO + O,; Ag,C0; — Ag + CO,T + 0,T.
132. Y7o TaKkoe KatanuaaTop? Kak OH MOMET BNUATb HA NPOTEKAHWE XUMK-
YeCKUx peakuuin? ([na oteBeta UCNONb3ynTe TaKxe matepuan § 15.)
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CA(NO3),

a1

133. Ha pucyHke 55 u306paxeH MOMEHT
pa3noxeHus 6enoro TBEPAOro Beulec-
TBa, KoTopoe umeeT dopmyny Cd(NO;),.
BHWMaTeNbHO pacCMOTPUTE PUCYHOK U
OMNULLIUTE BCE, YTO NPOUCXOAUT BO BPEMS
peakuuu. Moyemy BCnbixuBaeT Tielo-
waa ny4uHka? CoctasbTe COOTBETCT-
ByKOULIEE XMMUYECKOE YpaBHEHHE.

134. MaccoBas ponsi OKcureHa B ocTaTke
nocne HarpeBaHWs Kanuuh HuTpaTta
KNO; coctaBuna 40 %. MonHOCTbIO K

Puc. 55.

Pas3nNoMMIOCh 3TO COeAMHEHUE?

Pa3no)xeHue Bellecrsa

npu HarpeBaH1u

XUmMu4yecKne CBOUCTBA
Kucnopopaa. Okcuabl
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B atom naparpade peub uger:

» 0 peaKkuuax Kucnopoaa C MNpPOCTbIMKM WU CNOXHBIMU
BeuwecTsamu,

» 0 peaKkuuax COeIMHEeHUS,

» 0 COeAUHEHURAX, KOTOPbIE Ha3blBaT OKCHAAMWU.

XumMuyecKre CBOMCTBA KaX/JOTO BellleCTBa IIPOSAB-
JAIOTCH B XMMHYECKUX PEaKIAAX IIPH ero yJdacTUH.
Kucnopoa — oauH 13 Hanbosiee aK TUBHBIX HEMETAaJI-
n08. Ho B 0OBIYHBIX YCJIOBUAX OH pearupyer ¢ HEMHO-
rumMu BemecTsaMu. Ero peakinonHas crnocobHOCTh CY-
IIIECTBEHHO BO3PACTAET C MOBHIIIEHNEM TeMIIepaTypPEhL.
Peaknuu KHCJI0PO/A C MPOCTEIMH BemecTBaMu. Kuc-
JIOPOJ, pearupyer, KaKk MPaBuiIio, IIPA HarpeBaHuH, ¢ 60J1b-
IIMHCTBOM HEMETAJJIOB U IIOYTHU CO BCEMH MeTaJlJlaMH.
Peaxyus ¢ yzaem (yznepodom). UsBecTHo, 4To
yTOoJib, HArPeThIil HA BO3AYXe A0 BHICOKOH TeMIepary-
PBI, 3aropaerci. JTO CBUAETENbCTBYET O NMPOTEKAHUH
XMMHYeCKON peakIMM BelecTBa ¢ Kuciaopoxom. Ten-
JIOTY, KOTOpPAasA BBHIAEJSAETCA IIPU DTOM, HMCIOJL3YIOT,
HanpuMep, A1 060rpeBa JOMOB B CEJIbCKOH MECTHOCTH.




OCHOBHBIM IIPOAYKTOM CrOpaHHs YIJIA SABJISETCH
yriexkucasii ras. Ero xumuueckas popmyna — CO,.
Yronp — cMech MHOTHMX BemiecTB. MaccoBad HOJSA
Kap6ona B Hem npeBrimaet 80 % . Cuuras, 4ro yroas
COCTOMT TOJIbKO 13 aromoB Kapbona, HanmumeMm coor-
BETCTBYIOIIlee XUMHUYECKOe YPaBHEHHE:

t
C =+ 02 = C02.

Kapbon o6pasyer mpocThie BemecTBa — rpadur u
anmasd. OHM MMeIoT 00lee Ha3BaHUE — YIJIEPOJ — M
B3aMMOJEHCTBYIOT C KHCJIOPOAOM IpPHM HarpeBaHUM
COrJIACHO NPUBEAEHHOMY XMMHUUYECKOMY YPaBHEHUIO' .

PeaKll,HH, IIPpH KOTOPBIX H3 HECKOJ/IBKHX BellecTs 06pa3ye'rca OaHO,
HAa3bIBAKOT PEAKYUAMU coedunenun.

Puc. 56.

Cepa (a)

W ee ropeHue

Ha Bo3gyxe (6) u
B KMucnopopge (8)

Peaxyus ¢ cepoi. 3To XMMHYECKOE NpPeBpalleHue
OCYIIEeCTBJIAET KaXKbIH, KOTAa 3a)KUTaeT CIIMYKY; ce-
pa BXOJMT B COCTaB ee IroJIOBKH. B 1abopaTopuu peak-
MO CePBI C KHCJIOPOAOM IIPOBOJAT B BRITAKHOM IIIKa-
¢y. HebGonplioe KOMHYECTBO Cephl (CBETJIO-KeJTHIH
MIOPOIIOK MJIM KPUCTAJJbl) HArpeBalT B »KeJIe3HOMN
JIoKKe. BemecTBo cHavasa IJIABHTCH, IIOTOM 3aro-
paeTcs B pe3yJIbTaTe B3aUMOZAEHCTBUA ¢ KUCIOPOAOM

BO3/lyXa W INOPHUT €Ba 3aMETHHEIM CHUHUM ILJIaMeHeM
(puc. 56, 6). IloaBndeTca pe3Kuil 3amax IPOAYKTA

! B cryuae HEOCTATOTHOTO KOJIMUECTBA KHCJIOPOZa 06pa3yeTcs Apyroe co-

t
eaunenue KapGona ¢ Oxkcuresom — yrapssiii raz CO: 2C + O, = 2CO.
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Puc. 57.

KpacHbiit pocdop (a)
W ero ropeHue

Ha Bo3pyxe (6)

U B Kucnopoge (8)

Puc. 58. Maruuw (a)
U ero ropeHue Ha soaayxe (6)

108

peaKIuy — CepHHUCTOro rasa (3ToT 3amax
MBI OIYIIJaéM B MOMEHT 3aropaHus CIuY-
Kn). Xumudeckas GopmMysa CEPHHCTOrO
raza — SO,, a ypaBHEHUE PeaKIuu —

S +0, = S0,.

Ecau n0XKKYy ¢ ropsamei cepoii momec-
THUTH B COCYJ] C KMCJIOPOZIOM, TO cepa Oyzer
roperb 6ojiee APKUM IJIaMEHEM, YeM Ha
Bo3ayxe (puc. 56, 8). 3T0 MOKHO 00BAC-
HUTH TeM, 4YTO MoJyekya O, B ducTroM
Kucjaopoze 6osplire, 4eM B BO3AYXe.

Peaxyun ¢ gpocgpopom. @ocdop, kak u
cepa, FTOPUT B KUCJIOPOJie UHTEHCHBHEe, YeM
Ha Boaayxe (puc. 57). IIpoagykTom peakiuu
ABinAerca Oesioe TBepAoOe BeIIECTBO —
docdop(V) okcua (ero MeaKkme YaCTHIIBI
o6pasyior AbiM):

t
P + 0, - P,0,.

P IIpeBpaTuTe CXeMy peakI My B XUMHUYe-
CKOe YypaBHEHHeE.

Peaxyus ¢ mazrnuem. Pagpmie aTy peak-
IUI0 UCIOJIB30BaJH (poTorpadsl AJIs co3na-
HUA SIPKOro OcBelleHua («MarHueBas
BCIIBIIIKA» ) IPH (poTocheMKe. B xumuue-
cKOoil Js1abopaToOpHMM COOTBETCTBYIONIHN
ONBIT IIPOBOAAT TakK. MeTalJIHYeCKHM
MMHAHIIETOM OepyT MarHueByIO JEHTY U IOJ-
JKUrarlT Ha Bo3Ayxe. Marsuit cropaer oc-
JenuTeabHO-0enbIM iaMeneM (puc. 58, 0);
cmompemsb Ha Hezo Heav3a! B pesynbrare
peaknuu obpasyeTrcd 6es10e TBepAOe Belec-
TBO. 910 coeguHenne Maruaus ¢ OkcureHoM;
ero Ha3BaHHWe — MArHUH OKCHJI.

p CocraBbTe ypaBHEHHE PEaKIIUH Maruus
C KHCJIOPOJOM.

PeakMu KHCJIOPOJA CO CIOKHBIMH Be-
mecTBamMu. Kuciopos Mo)keT B3auMozen-
CTBOBATH C HEKOTOPBIMU OKCHTE€HCOAEepIKa-

R L




muMa coeauHeHuamMu. Hampumep, yrapaseiii raz CO

TOPHUT Ha BO3aAyXe C 06p&SOBaHHeM VIraeKHuCcaoro rasa.
t

ZCO -+ 02 - 2002-

Hemano peaknuii KHCJIOpPO/A CO CIOKHBIMH Bellec-
TBAMH MBI OCYIIECTBJISIEM B IIOBCEAHEBHOMH »XHU3HU,
C)KHUras NPHUPOAHEIH ra3 (MeTaH), CIUPT, APEBECHHY,
6ymary, kepocuH u Ap. [Ipu ux ropenun obpasyiores
YIJIEKUCJIBIHA ra3 ¥ BOASTHOM nap:

t

CH4 = 202 - COz + 2H20;
MeTa”
t
CszoH + 302 - 2002 + 3H20.
crupT
Oxcuu- HponyKTaMH BCeX peaxnﬂﬁ, paccMmo-
TPEeHHBIX B Ilapar‘pa(be, ABJIAKTCH GHHapBble
CO€IUHEeHHNA DJIEMEHTOB C OKcuresom.

Coenunenne, o6pazoBaHHOe ABYMS 3JEMEHTAMH, OJ{HHM M3 KOTO-
puix aBasierca OxKcHreH, Ha3BIBAKOT OKCUOOM.

O6maa popmyna okcugos — E,0O,,.

Kasxp1ii OKCH MMeeT XMMHAYECKOe Ha3BaHue, a He-
KOTOpBI€ — €1lle ¥ TPAAUIIMOHHbIE, WM TPUBHATbHbIE'
HasBaHuA (Taby. 4). XuMuuecKoe Ha3BaHHE OKCHA
COCTOMT M3 ABYX cJ0B. IlepBmIM cJ0BOM sBIsAeTCA
Ha3BaHUE COOTBETCTBYIOIIEro 3JIeMEHTa, & BTOPHIM —
CJIOBO «OKcHA». Ecam sieMeHT nMeeT nepeMeHHyIo Ba-
JIEHTHOCTb, TO OH MOXXeT 00pa3oBEIBATh HECKOJILKO OK-
cuoB. X Ha3BaHUA NOJKHBI OT/IMYaTheH. [1s aToro
rmocJie Ha3BaHUA 3JIeMEeHTa YKasbiBaloT (6e3 orcryma)
puMckoit nudpoit B ckoOKax 3HaueHHUe ero BaJeHTHOC-
™A B oKkcuze. IIpuMep TaKOro Ha3BaHUA COeNMHEHUA:
kynpyMm(II) okenz (uuTaeTca « KynpyM-ABa-OKCHL» ).

. Tabauya 4
Dopmyabl H HA3BAHUA HEKOTOPBIX OKCH/IOB
Ddopmyna Hassanune
TpaguIHOHHOE (TPHBHAIBHOE) XHMHYECKOe
CaO Heramenas M3BecCThb Kanbouit okeuy
CO, Yraekucabli ras Kap6or(IV) oxenp
CO YrapebIi ras Kap6or(Il) okcnp

! Tepmun IPOMCXOAHUT OT JIATHHCKOrO cJioBa trivialis — oObIkHOBEHHEII.
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135.
136.

137.

138.

139.

140.

141.

142.

143.

144.
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BbiBOAbI

Kucaopon — XHMHYECKHM aKTHBHOe BemecTBo. OH
B3aUMOJeHCTBYeT ¢ GONBIIHHCTBOM NMPOCTHIX BEIIeCTR,
a TaKsEe CO CHOKHBIMM BemecrBamu. IIpogyxkramu Ta-
KHX peakiuil ABJAIOTCA CoeMHeHus 3neMeHTos ¢ Ok-
CHT'eHOM — OKCH/BI.

Peaknuy, NpH KOTOPBIX H3 HECKOJBKHX BelecTB 00-
pasyercsi OXHO, Ha3bIBAKOT PEAKIMAMM COeTHHeHH .

YeM pa3nu4aloTca peaKkLumn COEAMHEHNUS U Pa3NoMeHuna?
MpeBpaTuTe CXEMbI peaKuun B XMMUHYECKWE ypaBHEHUS:
a) Li + 0, — Li 0; 6) SO, + 0, — SO4;

N, + 0, — NO; CrO + 0, — Cr,03.
BbiGepuTe cpeau npuseaeHHbIX GopMyn Te, KOTOpble 0TBEYAIOT OKCHUAAM:
0,, NaOH, H,0, HCl, 1,05, FeO.
[laiTe XAMU4ECKUe Ha3BaHUsA OKCUAaM ¢ Takumu popmynamu: NO, Ti0s,
Cu,0, MnO,, Cl,0;, V,0s, CrO;. NpumuTe BO BHUMAHKUE, HTO INEMEHTHI,
KOTOpble 06pasyioT 3TU OKCUABI, UMEIOT NEPEMEHHYI0 BaNEeHTHOCTD.
3anuwute dopmynsi: a) naomym(lV) okcuaa; 6) xpom(lll) okcuaa;
B8) xnop(l) okeuaa; r) Hutporew(lV) okeuaa; a) ocMui(Vill) okcupa.
Jonuwute GopMynbl NPOCTLIX BEWECTB B CXeMax peakuui U coctaBbTe
XMMUYECKUE ypaBHEHHUR:
a)...+...— Cao; 6) NO + ... = NO,;

veet oo = AS,04; Mn,03 + ... = MnO,.

HanuwwuTe ypaBHEHUA peaKLui, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECT-
BUTb TaKUe «LeNOYKW» NpeBpalLeHuid, T. €. U3 NepBOro BewecTsa nony-
4YUTb BTOPOE, U3 BTOPOro — TPETbLE:

a) C —» CO — COy;

6) P — P,05; — P,0s;

8) Cu — Cu,0 — CuO.

CocraBbTe ypaBHEHWUs peaKLWin, KOTOpbie NPOUCXOAAT NPU rOPeHUn Ha
Bo3ayxe alietoHa (CH5),CO u adupa (C,Hs),0. Mpoaykramu Kamwaou pe-
aKUuUu ABNAIOTCA YrNEKUCNbIA ra3 U Bofja.

Maccosas aona OKkcureHa B oxcuae EO, paBHa 26 %. Onpeaenurte
anemeHT E.

[lse Konbbl 3anonHeHbl KUCNOPOAOM. [locne ux repMeTu3aumnn 8 oaHOM

KONGe COMIU U3BLITOK MarHus, a B ApYron — M36bITOK cepbl. B Kakow
Konbe o6pa3oBancs Bakyym? OTBeT 06LACHUTE.




MPAKTUHECKAA PABOTA Ne 3

MonyyeHue kucnopoaa
U U3y4eHue ero CBoMCcTB

Tlepex BrinosnHeEneM paGoThl BHUMATENLHO TPOYATATE IPABMIIA Pa-
6oThI ¥ TeXHUKH 6e30ITacHOCTH B XUMUYecKoM Kabugere (c. 14—15, 22).
Bcnomaute, kak caeayer o6paimaThes CO CIUPTOBKOM, CYXHM rOpIOYHM,
KaK HarpeBaTh BemecTsa B npobupkax. B ciyuae HeobxoaumocTH mpo-
YUTAATE COOTBETCTBYIOIMIA TeKeT Ha ¢. 18—19, 21 yuebruka.

ByaeTre 0CTOPOXKEE! B 00PANIEHNH ¢ OFHEM.
%
onbIT 1
Mony4yeHue Kucnopoaa
HarpeBaHMeM Kanuu nepMaHraHarta

C6opxa npubopa. IIpubop ana moy-
YEeHHS rasa COCTOMT M3 NPOOMpKU U pe-
3HHOBOM IPOOKM ¢ OTBEPCTHEM, B KOTO-
poe BCTaBJieHa COTHYTasd CTeKJAAHHAS
TpyOKa (ee HA3BIBAIOT ra300TBOJHOM).
"4 : CoGepure ero (puc. 59). Ilis aToro mior-
HO 3aKpoiiTe MpobMpPKy IpobKoM ¢ raso-
Puc. 59. OTBOAIHOM TpPyOKoO#, OGyaTo BKpyUMBasA
Mpu6op ana nonyyeHus rasa ee. He npunaraiite HaIUmMHUX yCHIHH,
9TOOBI HE TPECHYJIO CTEKJIO.

IIpoBeppTe mpuGop Ha repmerwu-
HocThb. B He6onbmoi cTakan HanelTe Bo-
ABI 10 TOJIOBMHEI ero obvema. Konen ra-
300TBOAHOM TPYGKHM NOrpysuTe B BOAY H
corpeiite npobupky pyko# (puc. 60).
Ecnu coepmaerus npobupku, npobKu u
ra3oOTBOJHOM TPYOKM repMeTHUYHEI, TO
4epes3 HeCKOJIbKO CeKYH/ U3 TPyOKH Hau-
HYT BBIXOAUTH NY3LIPbKHU BO3AyXa.
(O6BacauTe aToT addexr.) Ecnu Bozayx
U3 TpyOKM He BBIIENISAETCH, TO CJEAYeT
passeiMHATh HacTu npubopa, a sarem
CHOBA COEAUHHUTH nX. MOXHO 3aMEHUThH
NPOOHPKY MM NpobKy € ra300TBOAHOMN
TpyOKOo¥ Ha Apyrue — OGoJbiuero uam
MEeHBIIIEro pasMepa.

HaceinbTe B npoGHpKY KpUCTAJIA-
YeCKHi IIOPOIIOK KaJuil nmepMaHraHaTa

Puc. 60. Npoeepka npu6opa
Ha repMeTH4HOCTb

111




cnoem B 1,5—2 cm. IlomecTuTe B Hee,
nobamaKe K OTBEPCTHIO, KOMOYEK BATHI,
yT0oOB!I TBEpAOE BEIIECTBO BO BPEMs OIBI-
Ta OCTapajgoch B npobupke. 3axpoiiTe
npobupky npo6KO ¢ rasooTBOZHOM
TpyOKOM ¥ 3aKPENUTe ee B INTATUBE C 110~
Mombio Janky. ITocraseTe Bosse mpubo-
pa HebOJBIION XUMHYECKHH CTaxKaH U
OIyCTUTE CBOOOJAHBIH KOHEI rasooTBOJ-
HOM TpyOKM mouTH 0 ero aHa (puc. 61).
IIposenenne peaxuuu. HauauTe Ha-
rpeBaTh NPOOHPKY ¢ KaJXnil mepMaHraHa-
Puc. 61. Tom. CHauana paBHOMEDHO NporpeiTe
Monyyexne Kucnopoaa BCIO IPOGMPKY, & MOTOM HArpesaiTe Ty
ee 4acTh, rje HaXOoAuTcsA BemecTso. Ile-
PHOANYECKH IPOBEPANTE IOJHOTY SANOJHEHHA CTAKAHA KHCJIOPOJOM C
IOMOIIBIO TAeomel TydnHEKH. Korjia crakan 3alOTHATCA KHCJIOPOAOM,
HAKpO#HTe ero CTeKJAAHHON MIH KepaMU4eCKOM IIaCTHHKOM.

onbIT 2
PeaKuus Mexay KUCNOPOAOM U Yrnepoaom

Bo3pMHUTE MHHIETOM KYCOYEK JPEBECHOrO YIJIf W PACKAJUTE ero B
miaMernn. ITorom GLICTPO BHECHTE YTOJeK B CTAKaH ¢ KHCJIOPOAOM. YTo
Habiogaere?

CBou peiicTBus, naﬁmo.uexma, BBIBOJALI, & TaK)Xe YPABHEHUSA peak-
LA Pas/IOXKeHUs KaIuil IepMAHraHATA ¥ B3aMMOAENCTBUA KHUCIOpoja
C YIJIepOAiOM 3aNUINKTE B TAOIHILY:

Ne omerTa IlocnenosaTensrocTs AeicTeui | Habmonennsa | BeiBoas:

VYpaBHeHHSA peakIuu:

?

145. Ha pucyHke 62 uaobpaxeHbl cnocobbl cobupaHus kucnopoga. bnaroga-
PA KAKMM CBOMCTBAM KMCNOPOAA MOXHO UCNONb30BaTh Kaxabli cnoco6?

146. O6bACHUTE, NOYEMY PacKaneHHbIW yronek HeoAMHaKoBO BeaeT cebq Ha
BO3AyXe U B KMCnopoae.




Puc. 62.
Co6GupaHue
Kucnopopa:

a — BbITECHE-
HUEM BO34yxa,;
6 — BbiTeCHe-
HUEM BOAb!

lopeHue. OkucneHue

B atom naparpade peyb uaer:

» 0 rOpeEHUU U OKUCNEHUM;
» 06 YCNOBWSX BO3HUKHOBEHWS W MpPEKpaleHUs ro-
peHus.

T'openne. PaccMOTpeHHBIe B NpeAbIAyIIeM Iapa-
rpade peakiuu ¢ y4acTHEM KMCJIOPOAa CONPOBOXKAA-
IOTCA OJMHAKOBEIMM BHEIIHUMH dddeKkTaMu.

X HMHYECKYIO PeaKIHI0, BO BpeMs KOTOPOi BEIIEASETCS TeIIoTa i
NOABASETCH NIAMSA, HA3LIBAIOT ZOPEHUEM.

370
MHTEpecHo
Kucaopoa
HOJIePIKHBAET
ropesue
BemecTs, HO
caM He ropur.

IInaMsa BO3HHKAET BCJIEACTBUE CBEUEHHS pacKaJleH-
HBIX YaCTHI] BEIIeCTB, KOTOPhIE CrOpaioT MM obpasy-
FOTCS BO BpeMsA PeaKIluu.

Jana Toro uro0bl roproydee BeIeCTBO BOCIJIAMEHH-
JI0Ch, HEOOXOAUMEI TAKHE YCJIOBHA:

e HaJiIMuyue KucJopozaa (Bos3ayxa);

e HarpeBaHMe BeIleCTBA IO TeMIEepaTyphl CAMOBO3-
ropanus (ans GensuHa oHa cocrasaser 220 °C,
cyxoii apeBecunsl — 250—300 °C, 6ymarm —
440 °C, yraa — csuime 600 °C).
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Ecyiu He BBIIIOJIHAETCA XOTS ObI OHO U3 3TUX YCJIO-
BHii, TO TOpPeHHE HE IPOUCXOAHUT. ITO YUYUTHEIBAIOT BO
BpeMsi paboThl C OTHEOIIACHBIMHM BEIlleCTBAMH, a TaK-
JKe IIPHU TYILIeHUH II0XKapoB.

IToracuThs OTOHb MOKHO, 3aJIUB TOPA-
[iee BEeLIeCTBO MJM IIpeJAMeT BOAOI, 3a-
CBLIIIAB €ro MEeCKOM WJIH 3eMJieif, HaKPhIB
OJesAJIOM MJIM HAIlpABUB HA HEro CTPYIO
YTJIEKHCJIOro rasa (OH He HOAJepIKuBaeT
ropeHus u TsXKesee Bo3ayxa) (puc. 63).

B nabopaTopusax, Ha NPpeANPHATUAX C
9TOM IEJIBIO UCIOJIb3YIOT OTHETYILIUTE N
(puc. 64).

Puc. 63.
lawexne
nAaMeHH:

a — BOAoOH;

6 — nNecKowm;
B — yrne-
KUCNbIM ra3om

P Kakune ycaoBusi, HeoOX0oauMbIe AJI I'O-
peHHusa, OYAYT yCTPaHEHHI B KaXIO0M
crocobe ramesHus oraga?

Puc. 64.
Orxetywu-
Tens (a) u ero
HUCNoNb30-
BaHue (6)

Oxuciaenne. BaaumozeiicTBie BelleCTB C KHCJIOPO-
JIOM He BCerja COIIPOBOXKAaeTcs UX ropeEnemMm. Boub-
IIAHCTBO TAKHX peakIMid IPOMCXOAAT MeAJIeHHO,
MHOIJa — He3aMeTHO. BemecTBo, KOTOpoe B3auMoOeii-
CTBYET C KHCJIOPOAOM, IOJBEPraeTCa OKUCLEHUIO, T. €.
U3MEHSAETCA IIPH yYaCTUH KUCJI0poJa.
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NABOPATOPHbIM OMNbIT N2 9
Peakuus Kucnopoga ¢ Meablo

HarpeiiTe Ha BO3AyXe ¢ IOMOIILIO CIIMPTOBKH MEIHYIO NPOBOJOKY
(uam IIACTHHKY) C OYMINEHHOM A0 611ecka nosepxHocThio. Habaoxaii-
Te H3MEHEeHHe TEMHO-KPAacHOro («MeAHOr0» ) IiBeTa MeTAJLJIa HA TeMHO-
Cephlii MM YepHBIH BecaeAcTBMe 0oOpa3oBaHUA HA MeTajjle IUIEHKH
NPOAYKTA PEAKIAN MeJH ¢ KHCJIOpoAoM. 910 coeauHenue Kynpyma u
Oxcurena; ero Hagsanue — Kynpym(II) oxcuz.

CocraBeTe GOpPMYJNy COEJMHEHWS W HAMMUIIUTE COOTBETCTBYIOLIEE
XUMHAYECKOe YPABHEHHUE.

Puc. 65.
CunbHo
Harperas
aniomMuHueBas
npoBoNoOKa

B oriivyue oT Meu aNIOMHHUN pearupyer ¢ KHUCJO-
poaoM aaske 6e3 HarpeBaHuA ¢ 06pasoBaHMEM Ha ero Io-
BEPXHOCTH OYEHL TOHKOM 0OeCIIBETHOM IJIEHKH COeaH-
HeHuA AnroMuENA ¢ OKCUreHOM — aJIIOMUHHUM OKCHIA.

» CocraBbTe COOTBETCTBYIOIIIee XMMHYECKOEe ypaB-
HeHHe.

ITta peakuus OBICTPO X HE3AMETHO IIPOMCXOLMUT BO
BpeMs BEHIIUIABKM METAJJIa WJIM ero MeXaHWYeCKOH
o6paboTkH, HO cpasy ke IpeKpaujaercda, MOCKOJIbKY
ILUIEHKa OKCH/A 3alHINAeT IOBEPXHOCTh AJTIOMUHUS OT
JanbHeNWInero BO3AeHCTBUA Kucjaopoxaa. Hanuume
OKCH/IHOM IIJIEHKM MOXKHO IOJATBEPAUTH 3KCIIEPHMEH-
TaabHO. ECJIH KOHel AJIOMHHHEBOH INPOBOJIOKH
HarpeTh A0 TeMIIepaTyphl, IPeBLIIIAIOIIeH TeMIepaTy-
py niasieHus merasa (660 °C), To amomunuii, pac-
[JIABMBIIHKChH, HE TIOTEYET, & IOBUCHET B « MEIIIOYKE» U3
ILUIEHKH oKcuza (puc. 65).

MeneHHBIM OKHUCJIEHHMEM BellecTB 00yCJIOBJIEHO
IIOABJIEHWE DPXKaBYMHBI Ha JKejese, IPOKUCAHHUE
MOJIOKA, IPOrOpKaHWe MacJja, Mop4Ya MHOTHX APYTHX
MPOAYKTOB NUTAHUS.

Peaknum BellleCTB ¢ KHCJIOPOAOM, KOTOpEIE HE CO-
[IPOBOK/AI0OTCA N'OPEHMEM, HCIIOJIL3YIOT B IIBETHOM Me-
TAJUIYPruH, XUMUYECKOH ITPOMBIIILJIEHHOCTH.

Kucnopoxn, mocrymnas depes JIeTKHe B OPraHH3M
JKUBOTHOT'O MJIM YEJIOBEKA, OKHUCJIAET pasJIudHLIe Be-
[I[ecTBa, B TOM YHUCJE U Te, KOTOPhle NMOCTOSHHO
MOCTYIAIOT BMECTE C NMUIIeH.
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147.

148.

149.
150.

151.

152.

153.

BbiBOAbI

IIpu B3auHMOZEHCTBMM HEKOTOPBIX BENIeCTB ¢ KHCJIO-
POIOM NMPOHCXOAMT MX FOPeHHe — XHMHYeCKoe Ipe-
BpalleHHe C BbIJJeJIEHHEM TeIJIOThl H NMOABJIeHHEM
IJIAMEHH.

Yeaosuamu, He06OXOXHMBIMH /IS TOPeHH A, ABJAIOTCA
HaJMYHe KHCJI0POoJa H JOCTHKeHMe BelleCTBOM oInpese-
JICHHOM TeMnepaTtypsl. 115 TOoro 4roGbl NOracHTh IJIamM4,
HeoOX0XHMO YCTPAHHTh XOTH GBI OJHO M3 3THX YCIOBHH.

Jx00y10 peakuuio BemecTsa ¢ KHCJIOPOIOM Ha3bIBAKOT
okHcJenHemM. MHOrne H3 TAKMX peakiuii NIPOHCXOTAT
Me/JIEHHO M He CONPOBOXK/JAIOTCH NNOABJIeHHEeM ILIaMeHH.

Kakoe fBneHue Ha3biBaloT ropeHuem? Haszosute ycnosusi, Heo6xoau-
Mbl€ ANA NPOTEKaHKA 3TOro npouecca.

MOXHO N1 CYUTaTD, YTO B INIEKTPUHECKOW NaMMNOYKe NPOUCXOUT ropeHue
MeTannu4ecKon (BonbdpamoBon) HUTU? Movemy?

Kakue cywecTByloT cnocobbl ralweHua niameHun?

W3 npeactaBneHHOro nepeyHs CBOMCTB BellecTBa Bbibepute Te, KOTo-
pbie AenaloT ero NPUroAHbIM ANA raleHua NNaMeHu: a) MUAKoe CoCTos-
Hue npu 06bi4HbIX YCNOBUAX; 6) HEropioYecTb; B) 6€30NacHOCTb ANA OK-
pyxatouien cpeabl.

ConocrasbTe TePMUHbI «FOPEHUE» U «OKUCNEHUE» U YKAXKUTE, KaKoW U3
HUX aBnaeTca 6onee o6wum. OTBET apryMeHTUpynTe.

PaccrasbTe nponyuieHHbie Ko3hdUUMEHTbI B 3anUCAX peaKkLui ropeHus:
a) 2H,S + 0, = SO, + H,0; 6) 4NH; + 0, = N, + H,0;

B) 2CH,;0H + 0, = CO, + H,0.

B Tpex cocyaax 6e3 3TUKETOK HaxoAATCH BO3AyX, KUCNOPOA WU YrNEeKuc-
Nbl ra3. Kak MOXHO onpeaenuTb COAEPHUMOe Kamaoro cocyaa?

@cnspmenmpysm [IOMA \
faweHue nnamMeHu

Ha AHO cTakaHa HacbinbTe YanHy NOXKY NUTLEBOW coabl U fobasbTe
2—3 cTonoBbie NOXKKU yKcyca. Cpa3y HayuHaetca peaxkuus ¢ 6GypHbiM
BblA€NEHUEM YINEKUCNOro ra3sa. llocne Toro Kak oHa 3aKOH4YMUTCH (Yepes
2—3 MWH.), 3a)KruTe 3aKPErIEHHYIO Ha NPOBONOKE CNUYKY U MEANEHHO
Qnycr(ame ee B CTaKaH. 4Yto Habniogaete?
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KpyrosopoTt OKcureHa
B npupoae.
NpumeHeHUue Kucnopopaa

B atom naparpade peyb Uaer:

> 0 KpyrosopoTe OKcureHa B Npupoae;
» 06 UCMoNb30BaHUK KUCNOPOAa;

*

» 0 6MONOrM4eCcKon ponu KUCnopoaa.

Kaxgoe MrHoBeHHe Ha 3eMJle IIPOMCXOAUT MHO-
JKeCTBO (PUBMYECKHUX UM XMMHUYECKHMX INpeBpallleHHH.
9T U3MEHEeHHUs B IPHUPOJAE ABIAIOTCA IUAKIHYECKH-
MH, T. €. IePHOAUYECKH IIOBTOPAIOIIAMMUCAH.

YacTs UBMEHEHHI, KOTOPhIe IIPOUCXOJAT C BEIIeCT-
BaMM Ha ILIaHeTe, 00YCJIOBJIEHA XMMHYECKHMH Deak-
OUSAMH.

COBOKYNHOCTH NPOLECCOB, MPOMCXOAANMX B NPHPOAE, IPH KOTO-
PBIX ATOMBI HJIH HOHBI 3JIEMEHTA B Pe3yJibTaTe peaKiuii Iepexoasar
_ OT O/IHHX BeIlleCTB K APYTHM, Ha3bIBAKOT KPY2060POMOM INeMEHMA.

Cxema 8.
Kpyrosopor
OKcureHa
(OCHOBHbIE
3BEHbA)

&

KUCNopon

Kpyrosopor Oxcurena. Eciiu rimaBHEBIM Bel[eCTBOM
B Kpyrosopote Oxcuresa BeI0paTh KUCJIOPOJ, TO MO~
HO BBIZEJHUTDH TAKHE 3BeHbsl KPyroBopora (cxema 8):
® pacxofOBaHHWE, WJIH CBA3BIBAaHHE, KHCJIOPOAA
(mpoueccsl AbIXaHUA, CTOPAHUA TOILIMBA M IO-
prOYero, OKMCJIeHue Pa3JIMYHbIX BEIeCTB B IPH-
poZe, B TEXHOJIOTMYECKHX IIponeccax);
e B3aMMOIpEBpAllleHHEe OKCHIeHCOAepXXallux Co-

enuHEeHUI;
QOTOC“HTGS
» "
rnioKkosa, kpaxman, =~ ' YINEKUCNbI ra3
YUpBI U T. A. R

(opraHuyeckue
COenMHEeHHS) c,.o""cneuuesnpwpw 4,ef©

aHue ronnuea, 1°
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e ofpasoBaHue KucaopoAa (mporecc (OTOCHHTE3a,
pasJIoXKeHue BOJEI B BEDXHUX CJIOAX aTMocdeprr).
HenaMeHHOCTDH COAEPIKAHUA KHUCI0PoJa B aTMoche-
pe€ CBHIETeJIBCTBYET O TOM, YTO IIPOLeCChI CBA3LIBAHUSA
Y BBIIGJICHUSA KHCJIOPOAa KOMIIEHCHUPYIOT APYT APYTa.
OxcureH croco06CTByeT KpPyroBOPOTY APYTHX aJie-
MEHTOB, ITOCKOJbKY 00pasyeT ¢ HUIMH MHOTOYMCJIEH-
HEIEe COeJUHEHNA.
IIpumenenune Kucaoposa. Kuciaopon ucnonb3yiorT B
Pa3JIMYHBIX OTPAC/AX, MPUYeM B BOJBIIMX KOJHUYeC-
TBax (cxema 9). B MeTansypruu oH yCKOpseT npoiecc
BBRIIVIABKY CTAJIM M YJIydIllaeT ee Ka4ecTBO. JTOT ras
Heob6X0JMM B INPOM3BOACTBE MHOTMX XWMHUYECKHUX
COeAUHEHUM, HCIOJB3YeTCA B CHElHAaJbHBIX YCT-
poiicTBax AJis Pe3KH U CBaPKHM MeTajao0B (BOLOPOLHO-
KHMCJIOPOJHBIE, alleTHJIEHOBO-KHCJIOPOJHBbIE TOPeJIKH).
Cxema 9. BannoHsl, HanmoJHeHHBIe KucJIopogoM (puc. 66) mmm
MpumeHeHne

i 4 KucnoroA |

W

€ro CMeChIO C MHePTHBIM I'a30oM rejiueM,
HACIONAB3YIOT KOCMOHABTEI, BOEHHBIE
JIEeTYUKH, TIO’KaAPHUKH, Bojosassl. Kuc-
JIOPOJHBIE MOAYIIKM NPUMEHSAIOT HPH
HEKOTOpHIX 3a60ieBanusAx Ans obierde-
HUA AbiXaHuA. C IOMOIIBLIO CHKMIKEHHO-
ro KHCJOPOZAa CO3Jal0T HeohXoamMbIe
VCJIOBHA JJIA CTOPAHUS rOPIOYero B Koc-
MHYeCKMX paKeTax.

IIIMpOKO MCIONBL3YETCA U KUCJIOPOA,
Puc. 66. BXOAALIMHA B cocTas Bo3ayxa. IIpu ero yuactuu cro-
Banno paeT TOILIMBO HA TEILIOAIEKTPOCTAHLUAX, ropioyee B
GIMENOpaRoM JBUIaTeJIAX aBTOMOOMIIEH, 00:KUTraloT MeTaJLINYeCKHe

PYABI HA 3aBOJAX IIBETHOM METAJLTYPIHH.
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3Jvo
HHTEpecHO
Orpasnenne
VI'apHbIM
raszom CO
NPOMCXOANT
[HOTOMY, 4TO

OH PEarupyer c
reMorJaodonHoOM,

H ImocrviLiesue

KHCJIopoaa

B Opraiusm

MpeKpanaerTcH.

Bo Bpem# c:KUTraHUA TOIJIMBA M roprpouyero o6pasy-
eTCs Y IIONaZaeT B BO3AYX 3HAYUTEILHOE KOJIHUYECTBO
yrapeoro (CO) u ceprucroro (SO,) razoe. 3Tu Be-
LIIeCTBA HEeraTHUBHO BJIHAIOT HA PACTEHUS, BhI3LIBAIOT
1 obocTpsaroT 6one3nn y mwogei. [loaToMy B KaM a0
crpaHe paboTy IPOMBILIJIEHHOCTH, 3HEPreTHKH,
TPaAHCIOPTA OPTaHHU3YIOT TaK, YTOOL YMEHBIINTE KO-
JIMYEeCTBO BPeAHBIX BhIOPOCOB B armocdepy. Oxpana
BO3JyXa OT TEXHOTE€HHBIX 3arpA3HEHHUU SBJIAETCS
BaYXHBIM I'OCYAApPCTBEHHBIM JEJIOM.

Buonornueckas poas kuciaopona. Kuciopon Heob-
XOAMM KHUBEIM cymiecTBaM Ans AbixaHud. Ilomazmas
yepe3 JIETKHE B OPraHM3M, 3TOT ra3 COEAMHAETCH C
reMorjioOnHOM (KOMIIOHEHT KPOBH) A IOCTYIIAeT BO BCe
opraskbl 1 TKagd. IIpy yuacTul KMCJIOpOAa IPOUCKXOAAT
pasjudHble peakKnuu. HeKoTopele M3 HHUX COIPO-
BOXKIAIOTCA BBIIEJIEHHEM TEIUIOTHI; OJslarogaps aToMy
MOAAeP)KUBAETCA IOCTOAHHAA TeMIlepaTypa Teja.

BbiBOAbI

B npupoae aTomel OKCHIeHa B pe3yJibTaTe XHMHYEC-
KHMX peaKkuuii MOCTOTHHO NePeXoaAT OT OXHUX BeIecTB
K JPYruM; MIPOMCXOAUT KPYTOBOPOT 3TOTO 3JIeMeHTa.

Kucaopox mMpoKo HCIOJAb3yeTCA B MPOMBILIJIEHHOC-
TH, TeXHMKe, MeIHIMHEe, 4 B COCTaBe BO3AyXa — B Tell-
JI03HepreTHKe, ABTOTPAHCIOPTE, APYruX obaacrax.

Kucaopox Heobxoaum xusbIM cymectsam. Ilonagas
B OPraHM3M BO BpeMsd JbIXaHUA, OH IPHHHMAeT y4acTHe
BO MHOTHX XHMHYeCKHX peakmuax. Kuciopon rakxe
ABJAETCH NPOAYKTOM (POTOCHHTE3A.

154. Kak Bbl NOHUMAETE TEPMUH «KPYroBOPOT»?

155. HanuwwuTe ABa-TPU ypaBHEHUNA peaKuuni, NPy KOTOPbIX MPOUCXOAUT CBA-
3blBaHWe KMcnopoaa.

156. Kakve mepbl A0MKHO NPeanpuHMMaTh YeN10Be4eCcTBO ANA COXpPaHeHusn
6anaHca Kucnopoga B atmochepe?

157. U3BeCTHO, YTO BMECTO onpeaeneHHoro o6bema Kucnopoga, notpebnse-
MOrO NpH AblXaHWK, B BO3AyX NOCTYNAET TAKOW e 06beM yrneKucnoro ra-
3a. Onpeaenute 06bEMHYIO AONIO KUCNOPOAa B BblAblxaeMOM BO3Ayxe,
ecnv o6beMHas [0NA YINEeKUCNOoro ra3a B Hem cocraenset 5 %.
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deppymMm. Xeneso

B atom naparpade peyb uaer:
» 0 XUMUYECKOM 3nemeHTe deppyme 1 ero pacnpocrpa-
HEHHOCTU B NPUPOAE;
» 0 )Xenese W ero CBOMUCTBaXx;
» 0 3awWuTe Kenesa OT KOPPO3UHK;
» 0 NPUMEHEHWUM Xenesa.

®eppyMm. 3TO OAMH U3 BaXKHEHIINX METAJJINYECKHX
aseMeHTOB. Ero nmpocroe BemecTBO — MeTAaJJI xKeJe-
30 — 4YeJIOBEK HCIIOJIb3YeT yiKe HECKOJbKO ThicAYese-
Tuii. Bes >Kejle3a ¥ ero CIIABOB HeJIb3A IPEeACTaBUTh
coBpeMeHHYI0 *Ku3Hb. CoenuneHns Peppyma urpaior
0co0yI0 pOJIb B JKMBOM NIPUApPOJeE.

» OxapakTepuayiiTe nosoxeEue PeppyMa B mepuo-
AUYECKOM CHCTEeMe, VKasKHATEe OTHOCUTEJILHYIO aTOM-
HYI0 MACCy 3JIEMEHTAa, IOPAJAKOBBIA HOMeD, 3apsaj
fpa aTOMAa ¥ KOJIMYECTBO 3JIEKTPOHOB B aTOMeE.

Atom DeppyMa MOKET IOTEPATH 2 3JIEKTPOHA H
npeepaTuTheA B MoH Fe®'. BoamoskHa noTepsi aTOMOM
elle ¥ TPEeThEro dJIeKTPoHA. B aTOM ciryuae o6pasyerca
noH Fe**. Honst Fe®* conepsxarcsa B coequnenusnx dep-
pyma(Il), a Fe** — B coeaunenuax ®eppyma(Ill).

» CocraspTe (JOPMYJIBI COOTBETCTBYIOIIMX OKCHJIOB
deppymMma.

Pacnpocrpanennocts ®eppyma B npupoge. 1o pac-
TIPOCTPAHEHHOCTH B 3eMHOU Kope DeppyM pasjiesnser ¢
Kanenuem 6—7-e mecTa (B KaXXJO#H ThICAYE aTOMOB
coJiepKUTCA 10 18 aTOMOB 3THX 3JIEMEHTOB).

H3BecTHO MHOrO NPUPOAHBIX coefuHeHHit Peppy-
ma. Coequnenns ®eppyma ¢ OKCHreHOM — KpaCHBIH,
MargMTHBIA ¥ OypbIf JKeNe3HAKH — HABIAITCA
CHIpBEM JJ1A TIOJIYYEHM A JKeie3a; 3To yKeJle3Hble DYALL.
Ceeimue 14 % ux pasBeaHHEIX 3allacOB HAXOAUTCA B
Vxpanne. KpuBOpOIKCKOE MECTOPOKA€HNEe — OZHO H3
KPYIHEHIIUX B MHpe.




J7o
HHTEepecHoO
ITo yTeepx-
JleHUAM
YYEeHBIX,

AeJle3o smecTe

C HUKeJieM

obpaayior A4po

Hauei
MJIaHeTH.

370
HHTEPEeCHO

B opranusme

B3pOCJIOro
HenoBexa
COMEPHNTCH
3—5r
Mdeppyma.

Kpome coegnHenuii deppyma, B IpHpPoOAEe HHOTAA
BCTPEYAETCS METEOPUTHOE KeJIeso.

He6onpmoe rkonumuecTBo DeppyMa COAEPIKUTCH B
npupodnoii 6ode (8 Bune nuonos Fe®*). Ilpu ee kunsue-
HUM Ha CTEHKaX cocyja o6pa3yerca HAaKHIIb, KOTOpas
HMMeeT YKeJITOBATHIM OTTEeHOK M3-3a IPHMECH COeIuHe-
Huit PeppymMma.

B wcusvix cyuyecmeax Peppyma oueHb masio. loHs!
Fe®" Bxoaar B cocraB remMorno6uMHa KpOBH. ITO
COeIMHEHHE <«IIePEHOCHUT» KHCJIOPOA OT JIErKHX K
YKHBBIM TKAHAM, & YaCTh YIJIEKHUCJIOrO ra3a — OT TKa-
He# K JerkuM. Bnarogapsa sanmumio Peppyma remo-
ry100MH, a CJIeJ0BaTeJIbHO, U KPOBb, MMEIOT KPACHBIMN
nBer. HepocTaTouHOE KOJIHMYECTBO 3TOrO dJIEMEHTa B
OPraHU3Me CIY)KUT IPHYUHOK ManokpoBud. [Toatomy
PEKOMEHAYIOT Yyale ynorpebasaTs B nuily GoraTeie Ha
deppyM rpeuky, s6JI0KH, CBEeKIY, 3eJIeHbIe OBOIIH.

Kenezo. Peppym o6pasyeT NpocToe BEIIECTBO —
kese3o. U3 aToro mMerasnyia M3roTaBJIMBAJIM OPYAHS
TPYZAa ¥ OPYKHe 3a THICAYM JIeT A0 Hameli apul. Toraa
YeJIOBEK MCIIOJIb30BaJl METEOPHUTHOE XKeJje3o, a MOo3A-
Hee HAYYHJICA II0Jy4aTh MEeTaJLl U3 PyAhl.

dusnyecKHe CBOMCTBA Xkejae3a. Jleseao — cepo-
BaTO-Cepe0pPHUCTHIN IJIACTHYHHIA METANN, KOTOPLIH
IUIABUTCA IpH Temnepartype 1539 °C, npn'xym&sae'rca
marsuToM. O6pasyeT MHOTO CILIABOB C PA3JIMYHBIMH
METAJLJIAMH.

NNABOPATOPHbBIY ONbIT N2 10
U3yyeHue Pu3n4eCcKux CBOWCTB Xenesa

PaccMOTpHTE BHIZAHHBIE BaM JKeJle3HEIE NpeAMeTHl — I'BO3JH,
CKpenku Wid KHOonkH. OnumuTe BHEIIHUHA BUJ MeTaJLIAa.

TTomecTuTe JK€JIE3HBIN IPEAMET B CTAKAH ¢ Bogoi. Hleseso Tsaxesnee
unu nerde BoAsl? PacTBopsiercs i 3TOT MeTAJN B Boge?

BrisicCHHTE, NIPATATABAETCH JIH YKeJIe30 MATHUTOM.

3axpennTe KeJe3HbIH NIPeIMeT B IUINIAX UIH NpoGHpKoJAepxKaTee
¥ HarpeBaliTe B IUIAMEHH CIMPTOBKH (CYXOro ropiouero). ¥aaerca Ju
PACIIABHATE JXeJ1e30 B TAKUX YCIOBHAX?

3anumure peayabTATH 3KCIIEPAMEHTOB.

XuMHYeCKHe CBOMCTBA.

Henezo mpoABAsAeT B XHMHYECKHX

peaKknuAaXx AOCTATOYHYIO AaKTHBHOCTH, HO OHA MEHAETCHA B 3aBHCHUMOCTH
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Puc. 67.
lopeHue
CTanbHOM
NPYXUHKH

B KMCnopoae

OT pasMepa 4YacTHI, ¥ Hajawuus npumeceii. Tak, B
O4YeHb H3MEJbYEHHOM COCTOAHUH 3TOT METaJLl
caMoBOo3ropaercssi Ha Bo3ayxe. JlOBOJIBHO dYHCTOE
JKeJIe30 (HalpuMep, MeTeOPUMTHOE) He pXKaBeer.

B oTamume OT KHCIOPOAA, KOTOPHIA pearupyer
MOYTH CO BCEMH IIPOCTBIMHM BEIIeCTBAMH, KeJe30
B3aMMOJIEICTBYET TOJBKO C HEMEeTAJLJIaMH .

Peaxyuu ¢ nememannamu. IIpu cuasHOM Harpesa-
HHUH Ha BO3/IyXe KeJie30 pacCKajIsieTcs ¥ Me/UIEHHO OKHC-
JseTcs, a B YMCTOM Kuciaopoge roput. Ouens addexT-
HBEIM ABJIAETCS OIBIT IO CXKHUTAHMIO JIE3BUA MU CTAIb-
HOM npy:kuHKH (puc. 67). Ha npy’xuHKe 3aKpeIIAioT
CcnUYKYy (HAIIDOTUB ee TOJIOBKHU) ¥ 3a)KMMAaIoT ee B J1ab0-
paTopelXx munuax. COWYKY, ONYINEHHYIO TIOJIOBKOM
BHU3, nokuranT. Korga niiaMs JOCTUTHET NPYXKUH-
KH, ee cpa3y IIepeHOCAT B CTaKaH ¢ KucjopogoM. [IHo
coCyZa 3apaHee 3acChHIIAIOT CJI0eM IIeCKa, 4ToObI Ha
CTEKJI0O He MOoNaJii KallJIM pacliaBJIeHHOro MeTalljia.
IIpy’xkuHKa cropaeT B KHCJI0pOoJe, pa3dpacreiBasg UCKPEBI
BO BCE CTOPOHBI (3TO HAIIOMHHAET CBAPKY MeTaJlia):

t
3Fe + 20, = Fe; 0;.

@opMyny OPOAYKTA PeaKkIMM MOYKHO 3aIHcaTh U
rak: FeO : Fe,0;. 9Ta 3an1uch CBUAETEIBLCTBYET O TOM,
YTO BeIECTBO ABJAETCS COEJUHEHHEM IBYX OKCHJIOB
®eppyma, a He UX CMeChbi0. XMMHAUYECKOe Ha3BaHUe CO-
enuHerus — Geppym(1l, I1I) oxkcun, a TPUBHANBHOE —

! Peakiuu Me Iy METAJLJIAMHA He IPOUCXOLAT.
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Puc. 68.
lopeHune
}enesa B xiope

sKeJle3HasA oxanuHa. Jesie3o cropaer u B rase xJope
(puc. 68):

2Fe + 3Cl, ~ 2FeCl,.
deppym(11I) xmopuz
Ecsu HarpeTh cMech MOPOIIKOB JKeJjie3a U Cephl, TO
IIpH OIpeJie/IeHHON TeMIepaType HAYMHAETCH peak-
¥dA, KOTOpad IPOMCXOAHUT C BhIZEJIeHUEeM 3HAUYUTEIb"
HOT'O KOJIM4YeCTBa TerJoThl. IIPOAYKTOM peakIuu
aBnAercA coenuHenue @eppyma(ll):

Fe+S L FeS.
deppym(1l) cyanbun
Peaxyua c 6odoii. ¥ene30 npu BHICOKOH TeMIlepa-
Type MOXKeT B3aMMOJeHCTBOBATEL C BOAOM (pacKaseH-
HBI¥ MeTaJlJl pearupyeT ¢ BOAAHBIM IIApOM):

3Fe + 4H,0 - Feg 0, + 4H,.

Panbire ¢ moMoOImbIo 3TOM pPEAKIIMH IIOJYYAIH B
NIPOMBIIIJIEHHOCTH BOZOPOZ,.

PaxaBnenne (koppo3usn) xene3a. C BOZOM Kejies30
pearupyer 1 B OOBIYHBIX YCIOBHAX, HO 04€Hb MEJIEH-
HO U C yYacTHeM KHucaopoja. B pesynbraTe Ha moBepx-
HOCTH MeTaJia 00pa3yeTcs KOPHYHEBBINA WA KeJITO-
OyphIil HasleT — p)kaBYMHA. PagpylieHue xejesa moja
JleficTBHMEM BOJBI ¥ KHCJIOPOAA HA3LIBAIOT PHABACHU-
em, WiH Kopposueil.

Hcnonn3oBaB ana p)xkaBuuHbl dopmyny Fe(OH),,
3anuiIeM ypaBHeHHE DeaKIuu:

4Fe + 6H,0 + 30, = 4Fe(OH),.
ExxerofiHo u3-3a KOPPOSHH TePSAETCA IPH-

MepHO 1/5 Bcero nmpouM3BeIEeHHOI'0 MeTasia

(puc. 69, a). [lna npexoTsBpalnesus paspy-
IIEeHUsA JKejie3a ero CMasbIBalOT CIelHallb-

Puc. 69.

Koppo3us xenesa:
a — 6oyKa, KoTopyio
«Cbenar PHaByuHa;
6 — paBas
NpPOBONOKa,

Ha KOTOpPOW 3aKpen-
NeHa OUMHKOBaHHas
enesHas ceTka
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Cxema 10.
MpumerHeHue
wenesa

EEY TR L L

— “ - ~ —
| ARaL e

124

HBIMY CMa30YHLIMMA MAacCJIAMH, IIOKPBLIBAIOT KPACKaMH,
JaKaMH, KePpaMHUYEeCKHMH 3MAaJIAMH, CJIOEM JPYyroro
MeTaJlJ1a, YCTOMYMBOIO K KOPPO3UH, — HHKeJId, XpoMa,
nuHKAa (puc. 69, 6).

TTosIHOCTEIO UCKJIIOYAET KOPPO3HIO 3aMeHa JKejesa
HepKaBeIolell CTAJIBI0 — CILJIABOM »KeJje3a ¢ XpOMOM
U HUKEJIEM.

IIpumenenue xeaeaa. HasepHoe, HeT TaKo# oTpac-
¥ MPOM3BOACTBA MJIM NoTpebieHudA, rae Ob He uc-
MOJb30BAJIMCEH YYTYH H CTAJh — BaXKHeHIIHe CILIaBbI
Ha OCHOBe »Xejie3a. VI3 4yryHa OTJHBAaIOT MeTaJ-
JMYeCKHe H3JeNHs Da3uyYHOro HasHAYeHHdA, & U3
CTaJIM U3rOTOBJIAIOT apMAaTypPy, PeNbChl, TPYOBI, HHC-
TPYMEHTBI, TPAHCIIOPT, OPY:KHe, BOEHHYIO TEXHHUKY,
IpoMEIILIeHHOoe 06opyAoBaHue | T. II. (cxema 10).

[ ] weneso

BbiBOAbI

@eppyM — METANIMYECKHH 3JIeMEHT; ero nmpocroe
BelecTBO — MeTaJLI JKejie3o.

Kpome atomor ®eppymMa, CymeCTBYIOT HOHBI Fe®' u
Fe®', koTopsie BxoasaT B cocras coenuHenuit Peppy-
ma(Il) u ®eppyma(Ill).

deppyM IIHPOKO pacnpocTpaHes B aurocdepe. Ilpu-
PONHEIEe COEIHHEHHHA ITOro djeMeHTa ¢ OKCHreHOM AB-
JNAOTCA XKeJe3HBIMH PyAaMH.




158.

159.
160.

161.

162.

163.

164.

165.

166.

167.

Kene3o — TyromIaBKHH MeTaJN, KOTOPLI NIPUTATH-
BaeTCs MAHHTOM, BCTYNIAeT B PEAKIMH C AKTHBHEIMH
HeMeTaJllIaMH, DpearHpyeT ¢ BOJOM, B YaCTHOCTH IIPM Ha-
JIMYMH KHCIOPOaa.

XumMuvecKoe npespalieHue Jkejie3a NpH y9acTHH KHC-
JIOPOJA M BOABI HA3LIBAIOT PXKABJICHHEM, HJIH KOPPO3HeH.

Jlns npeAoTBpaleHHA KOPPO3HH H3JeJHd U3 JKeJe3a
NOKPHIBAIOT KPACKAMH, JAKAMM, CMA309HLIMH MACJIAMH
MJIM CJIOeM ApYroro Merasuia. Yacro BMecTo xeJyie3a Mc-
MOJB3YIOT HEPIKABEIONLYIO CTAJb — CILJIAB JKeje3a C Xpo-
MOM M HHKeJIeM.

CnaBel Ha OCHOBe ’kKeJie3a, MpekJe BCero YyryH H
cTajb, IIHPOKO MCIOJL3YIOT B NMPOMBINLICHHOCTH, TeX-
HHKe, APYTHX OTPACAAX.

MoaroroBbTe HEGONLLLOW AOKNAA HA OAHY U3 TaKUX TeMm: a) «buonoruye-
cKana ponb ®eppymar; 6) «3IneMeHT PeppyM Ha nnaHete 3emnar; B) «Ba-
HeWlWue cnnasbl Xenesan,

CHKONLKO 3NEKTPOHOB cofepar MoHbl Fe?* u Fe®*?

Hanuwute dpopmynbl coeguHernn Deppyma ¢ Pnyopom, KoTopblie coaep-
war uoHbl Fe** n Fe". b = 7 Y-~

Boluncnute maccosbie gonu ®eppyma B coeanHeHusx: a) FeO; 6) Fe,04;
B) Fe;0,.

MpeBpaTuTe CxeMbl peaKkuui B XMMUYECKUE ypaBHEHUSR:

FeO + 0, — Fe,05; Fe,0, + Fe — Fes0,.

3ameHuTe Ha3BaHWUs BELLECTB XMMUYECKUMU GOPMyNamu 1 npespaTute
CXeMbl peaKkLinit B XUMUYECKHUE ypaBHEHUN:

t
a) veppyM(ll) okeua + kucnopog — deppym(ll, 111) okeua;

6) deppym(ll, 111) okeua + eneso —t-) deppym(ll) okeuna.

Kaxkas macca »enesa npopearuvposana ¢ 8 r cepsbl, ecnu o6pa3osanoch
22 r coeauHeHus FeS?

B cnnase )enes3a ¢ MapraHuem Maccosan Aons Mapradua pasHa 10 %, a
npumecein — 2 %. Bblumucnute maccy wenesa, Kotopan cogepmurcs 8 20 r
cnnasa.

Mpu HarpeBaHuu 11,2 r xenesa ¢ 6,4 r cepbl o6pa3osanoch 13,2 r ¢pep-
pyM(ll) cynbpuaa. Kakon BbIBOA MOXHO caenaTtb Ha OCHOBaHUU pe3ynbra-
TOB 3KCnepumeHTa?

B HepxaBelowen crann Ha Kaxasie 10 atomos tbeppyma NPUXOAUTCA
3 atoma Xpoma 1 1 atoM Hukens. BoluMcnute MaccoBbie 4ONW METaNN0B
B 3TOMW cTanv.
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&CHEPMMEHTMPYEM AOMA \

P)xaBneHue xenesa

[loKaXkeMm, 4TO p)KaBneHue xenesa NpoUcxoauT Npu o4HOBPEMEHHOM
y4actuu BOAbl (BOASHOro napa) U KMCNopoaa, a Takke YCKOPSAETCH B
pacTBOpE NOBapeHHOW CONM.

[ns onbiTa BO3bMUTE NSATb OAUHAKOBLIX YUCTLIX MTBO3AEH ANUHON 2—3 CM,
KHOMOK U/ CKPENOK U YeTbipe anTteyHble ByTbiNo4KM eMKOoCTbio 100 mn ¢
npo6Kkamu.

B nepsyio 6yTbiNO4YKY Haneinte BOAONPOBOAHON BOAbLI A0 NOSIOBUHbI
obbema, B APYryld — CTO/IbKO e CBEXENpPOKUNAYEHHOW U OXNaXAEHHON
BOAbI, B TPETbIO — TAKOM e 06bEM pacTBopa NOBapEHHOM CONv B BOAO-
NPOBOAHOW BOAE, a B YETBEPTYID — BO/Abl CIOEM B 2—3 MM.

B nepsble TpU GYTbINOYKU C MUAKOCTLIO NOrpy3uTe NO OHOMY Henes-
HOMY NpeaMeTy, @ B YETBEPTON NoaBeChLTE NPeAMET Ha HUTKE, YTOObl OH He
Kacancs soabl. Bce 6yTbiNo4KU 3aKpoinTe npobkamu. MNaTblid npeamer no-
noxwurte Boane ByTblIOYEK Ha YUCTbIM TUCT Bymaru.

[Bax bl B A4€Hb pacCMaTpUBanTE enes3Hblie npeameTbl. Kakon ua Hux
Ha4yuMHaeT pXaseTb NepBbiM, @ KaKoOW — nocnegHUM? Ha Bcex nu
npeameTax NosaBNsaeTca pXaBynMHa?

O6bACHUTE pe3ynbTaThl AKCNEPUMEHTA U caenanTe BbiBogbl. Mpumute
BO BHUMaHue, YTO U3 BOAbI BO BPEMS KUNEHWUS BbIAENAETCH PacTBOPEH-
Wﬁ BO3/yX, @ Haj BOAOK Bcerja cylwecTsyeT BOASHOMW nap.

( ONA NIOBO3HATENBHbIX w

O yyryHe u cTanu

W 4yryH, ¥ cTanb MOXHO YNPOLLEHHO CYH-
TaTb Xene3oMm, coaepawum npumecu. O6a
BellecTBa pas3/MyaloTca npexae Bcero
BHEWHUM BUAOM (CPaBHUTE YYryHHYIO CKO-
BOpPOJAyY CO CTanbHOW). YyryH — cepoBarTbii,
co cnabblM MeTannuM4yecKkuMm 6necKom, a
CTanb — cBeTnas v bnecrawas.

Mpumecew B YyryHe 6onblue, Yem B 06bI4-
HOW ctanu. OHX NPUAAIOT YYryHY TBEPAOCTb,
XPYNKOCTb. A CTanb Hexpynkas v noanaercs
MexaHu4yeckon obpaboTke.

YyryH nony4aioT U3 Xene3Hou pyabl ¢ no-
MOLbIO XMMHUYECKUX peaKuui, a ctanb —
nepennasBKoW YyryHa B onpeaeneHHbIX ycno-
Busx (puc. 70). OTpacnbe NPOMLILNEHHOCTU
No NPOM3BOACTBY YyryHa U CTanu Ha3biBailoT
YepHoi metannypruen. Mo ob6wemy ee npo-
Puc. 70. ° AyKUuMu YKpauHa 3aHUMaeTr ogHO M3 Beay-
Pa3nueka cranu LLMX MECT B MUpE.
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MocnecnoBsue

Bor u 3akoHuuica yuebHBIN rox. Hameemcs, urto
BaM OBIJI0 HMHTEPECHO U3YYaTh HOBBIH IIpPeAMET — XMMHIO.

3HAKOMCTBO C 9TOH HAYKOM PACIIMPHJIO BAIIMU IIPEACTABIEHHUS O
npupoae. Bel y3HAAM, YTO BEIECTBA MCILITHIBAKT NpPeBpallleHUA,
KOTOphIe HA3LIBAIOTCA XMMHUYECKHMMH peakmusmu. Bce BemjecTBa
06pa3oBaHbl XUMHYECKHMH DJI€MEHTAMU — ONpeJesIeHHBIMH BHUIA-
mu aromoB. Celiyac u3BeCTHEI 115 XMMUYECKHMX 3JIEMEHTOB.

B Teuenue yue6HOro roza Bbl IIPOBEJM HEMAJO ONBITOB C BeIe-
CTBAMHU B IIKOJIBHOM XMMHMYECKOM KaOHHeTe, a BOBMOXHO, U A0Ma,
HabiaoAanu 3a NPOTeKAHMEM XHUMUYECKUX peakIuil, HayYMINCH
pemiaTh IIPOCTEHIIHe 3aJaud 110 XUMUM, 3alIUCHIBATh XUMHUECKUE
¢dopmMyBl 1 yPaBHEHUS .

Ypokos xumuu B 8 kaacce 6yzet BaBoe Gosbiie. 3TO IOMOXKET BAM
OBJIaZIETE HOBBIMM 3HAHHUSMU, CHOPMHPOBATL HOBbIE YMEHHS U
HaBBIKH.

enaem xa)zoMy U3 Bac, Tenephb yxke BOCHMHKJIACCHUKY, ycne-
XOB B M3YY€HUM XMMHH, He3aOBIBaeMBIX BIIEUATJIEHUH M YJOBOJIB-
CTBHA OT NPOBEJACHHBIX XUMHAYECKUX ONBITOB.
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OTBETbHI
K 3aja4yaM U ynpaxXHeHUsm

1 pa3pen
I'IepBouatlaanble XHUMUYECKHEe NOHATHUAR

30. YucTrix BemecTs — 4, OAHOPOAHEIX cMeceir — 2,
HEOJHOPOAHBIX — 4.

32. Kode — pacTBODUMBIHA MJIIH MOJIOTHIH.

33. Moxuo. Heob6xoxumMo BBIIADHTH M3 pacTBOpa BOAYy, HO He
MOJIHOCTHIO.

47. 3; 9.

55. m,(Be) =1,5-10%r.

72. a) COBOKYITHOCTE ABYX MoHOB Na' 1 ogsoro nona CO; ;
B) COBOKYIIHOCTb ABYX aToMOB Bopa u Tpex aromoB OkcureHa.

73. Takux BemiecTB — 6.

90. MgF,.

97. m(coeaurenns) = 200 r.

98. m(H) = 0,96 r.

2 pasaen
3nemeHTbl OKCHren n ®eppym.
MpocTble BewecTrBa KUCNIOPoA U Xeneso

126. r) w(0) = 53,3 %.

127. m(0,) = 2,99 r.

134. Her.

143. E — IIupxoHUii.

144. B nepBoii koube.

158. ¢(0,) =16 %.

165. m(Fe)= 17,6 r.

167. w(Fe) = 72,3 % ; w(Cr) = 20,1 % ; w(Ni) = 7,6 %.




CnoBapuK XUMHUYE€CKUX TEPMHUHOB

Amom — Menbpuaiinias 3JeKTPOHeHTpanbHaA 4YacTHIlA BelllecTBa,
KOTOpas COCTOHMT M3 IIOJOMKHUTEJLHO 3apAXKEHHOro AApa U OTpMIA-
TeNbHO 3aPAMEHHBIX 9JIEKTPOHOB, ABMIKYIIIUXCA BOKPYT HEro.

Amomnaa edunuya maccovt (COKpaleHHO — a. €. M.) — eANHHIA
M3MepeHHsl MacChl MeJbYaWIIUX YacTHUL, BelleCTBa, KOTOpas COCTaB-

1
JaseT 12 maccel aroma KapGona.

Bunaproe coeduHnernue — BemecTBo, 06pa3oBaHHOE JBYMSH dJIEMEH-
TaMH.

Banerwmuocmb — cHOCOOHOCTH aTOMa COEJAMHATHCH C ONpejeseH-
HBIM KOJIHYEeCTBOM TAKHX e HJIH APYTHX aTOMOB.

Bewecmeo — T0, U3 4ero cocTouT pusuyeckoe Teso (Joboi npeamer).

TI'opernue — XuUMMYeCKas PeaKknus, IPHU KOTOPOM BbIEJIAETCHA Tell-
JIOTA ¥ MOSBIAETCS ILIaM4.

I'papuueckas popmyna — popmysna, B KOTOPOH C IOMOIIBIO YEPTO-
YyeK IIOKAa3aH NOPANOK COeJUHEHU aTOMOB B MOJIEKYJIe.

I'pynna — BepTHKAJIBHEIH CTOJOMK NePUOANIECKON CHCTEMBI.

Hon — 3apsiyKeHHAsS 4aCTULA, 00pa3oBaHHAA B pe3yJIbTaTe NOTEePH aTo-
MOM MJIH IIPHCOEIUHEHUSA K HEMY OJTHOT'O MJIM HECKOJIBKHX 3JIEeKTPOHOB.

Ifama.zluaamop — BellleCTBO, YCKOPAKWIIee XHMHYECKYIO pPeaKI 1.
Komnoxenm — BeleCTBO, COCTABHASA YaCTh CMECH.

Kpucmaanan — npupoaHoe (pu3udecKoe Tej0, KOTOpoe UMeeT IJIOCKHe
rpasu (IOBEPXHOCTH) ¥ IpAMEIe pedpa (CThIKHU rpaHei).

Kpyzoeopom 3/iemernma — COBOKYITHOCTH IIDOIIECCOB B IIPHPOJe, IIPH
KOTOPBIX ATOMBI MJIY MOHBI 3JIEMEHTA B Pe3yJIbTaTe XUMHUYECKHX peaK-
IU# MepexoAsaT OT OAHMUX BEIeCTB K JPYTUM.

Maccosas dons aemenma 8 coeduHeHuu — OTHOIIIEHHE MacChl dJe-
MeHTAa K COOTBETCTBYIOLIE Macce COefNHEHUS.

Mamepuan — BemecTBO, KOTOPOE MCIONB3YIOT JJIS M3rOTOBJIEHUSA
Pa3JIMYHBIX IPEIMETOB, 000PYJOBaHUA, CTPOMTENbHBIX KOHCTPYKIIHIA,
XY/A0KeCTBEeHHbBIX U3JeJINH U IIp.
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Moaerxyra — anexkTpoHeATPaJbHAA YACTHIA, KOTOPAA COCTOUT M3
ABYX MM 6OJILIIIETO YHCIA COeAMHeHHBIX ATOMOB.

Heodnopodnaa cmeco — cmech, B KOTOPO# BelecTBa MOMKHO OOHA-
PY»XUTh HAOIIOgeHUEM.

Odropodnasa cmecv — cmech, B KOTOPOit BelecTBa HeJb3s 0GHAPY-
JKUTH HAOJII0AeHueM.

OKxucaeHue — XuMuUecKas pPeaxKnusd BelnecTBa ¢ KHCJI0POA0M.

Oxcud — coeguHenue, o6pa3oBaHHOE ABYMS 9J€MEHTAMH, OAHUM
U3 KOTOPHIX siBasgerca OKcureH.

Opzanuueckue eewyecmea — coeaunenus Kap6ona (¢ HeKOTOPHIMH
UCKJIIOYEeHUAMH).

OmHocumenvhas amomuas macca alemMenma — OTHOIIIEHUE MAacCChl

1
aToMa 3JIEeMEHTa K aTOMHOM eIHHUIIe MacChl (ﬁ maccel atoma Kap6ona).

OmHocumenvnasn MONEKYAAPHAA MAcCCA — OTHOIIEHUEe MacChl MOJIe-

= 1
KYJIbl K AaTOMHOM eJUHUIIEe MACChI (E macchl aroma KapGona).

Ommnocumenvnas GopmyavHas macca — OTHOCHTENbHAS Macca
(opmMysIbHOI efMHHUIBI BellecTBa.

ITepezonka, umn QUCMUNAAYUA, — MeTOJ pas3feleHUsA KATKHUX
CMeceil ¢ MOMOIIBLIO HATPEBAHUSA /10 TeMIEePATyp KUIEHUSA BEIeCTB B
cHenHuaJbHON yCTAHOBKE.

ITepuod — ropusoHTaNbHAS CTPOKA MEPUOLHYECKON CHCTEMBI.

I'Iepuoﬂwtecrca.;z CUCMEeMA XUMUYECKUX INLeMEeHMMmo8 — 'ra61mua, B
KOTOpOfI 9JIEMEHTRBI PACIIOJIOXKEHBI IO BO3PACTAHUIO 3apsazaa ALEep aTOMOB.

Ilopadroeviii HOMep XuMUYECKO20 dieMeHmMa — HOMED KJETKH
[IePUOANYECKOI CHCTEMEI, B KOTOPOI HAXOAUTCA 3JIEMEHT.

ITpocmoe eewecmeo — BemecTBo, 06pPa30BAHHOE OJHUM XUMHUUEC-
KHUM 3JIeMEHTOM.

Peazenm — BemiecTBO, KOTOPOE BCTYNAET B XMMUYECKYIO PEAKIIHIO.

Peakxyus paznoxenus — peakuus, B pe3yabTaTe KOTOPOH M3 OHO-
ro BelecTsa o6pasyeTcss HECKOJIBLKO APYTHX BEIEeCTB.

Pearyusa coedunenus — peakuus, B pe3yJbTaTe KOTOPOH M3 He-
CKOJIbKHX BEIeCTB 00pa3yeTcs OZHO BeIeCTBO.

Picasnrernue — xXuMudecKas peakIus jkejesa C KHCJIOPOJIOM H
BOJIOM.
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Ceoiicmea 6euyecmeéa — IPU3HAKH, II0 KOTOPLIM BELIECTBO OTJIAYA-
€TCs OT APYTOro WM MOZ00HO eMy.

CaoxcHoe 8eujecmao — BeleCTBO, 00pa30BaHHOE HECKOJBKAMY XU~
MHYEeCKHMH 3JIeMeHTaMMH.

Cxema xumuueckoil peaKyuu — 3alIUCh PEAKIHH C IOMOIIbI0 X UMHA-
yecKuX (popMyJ1 peareHToOB ¥ NPOAYKTOB.

Du3auneckue ceolicmea 6euyecmea — CBOMCTBA, KOTOPhIE MOYKHO OII-
peneuTh HaOJI0AeHUeM UM n3MepeHueM, 6e3 mpeBpalneHus BelecTsa
B ApyToe.

Dduauyeckoe s6ieHue — fBJIEeHUE, IPH KOTOPOM BelleCTBO He Ipe-
BpaujaeTcs B Apyroe.

Dopmyavras eOuUHUYA — HAUMEeHbINHH NOBTOpAOMAACA hparMesT
CTPOEHMS BELIEeCTBA, er0 MeJbYalIIui « KHPIHUHK » .

Domocurmes — NMpoliecc NpeBpaleHus YIJIEKUCIOro ra3a ¥ BOJALI B
JUCTbAX PACTEHHH B OpraHMYeCKHe BellecTBa U KMCJO}L'OJ IO Jei-
CTBHEM COJTHEYHOI'O CBeTa.

Xumuveckasn gopmyra — oDO3HAUEHHE aTOMa, MOJIEKYJIbI, MOHA
MJIH BelllecTBa ¢ IIOMOILIbI0 CUMBOJIOB 3JIEMEHTOB U HH/EKCOB.

Xumuueckue ceolicmea ewecmea — CBOUCTBA, KOTOPhIE XapaKTe-
PHM3YIOT CIIOCOOHOCTH BEIECTBA BCTYIATHh B OIpeJeeHHbIe XHMHUYe-
CKHe peaKkIiH.

Xumuveckult anemenm — BHUJ aTOMOB C OIpeAEJIEHHBIM 3apAI0OM
Axpa.

Xumuueckoe ypaéHeHue — 3aIMCh XMMHUYECKON pPeaKIUy C IIOMO-
b0 GopMyJI peareHToB M IIPOAYKTOB, OTBEYalomas 3aKOHY COXpaHe-
HUS MacChl BElECTB.

Xumuueckoe agneHue, AU XUMULECKAR PeAKyus, — ABJIEHHE, IIPU
KOTOPOM BeIleCTBO (HECKOJIBKO BeIeCTB) IPeBpalaeTci B ApPYroe
(apyrue).

Xumusa — HayKa O BeLIeCTBaX U UX NpeBpalleHusax.

dnexkmpon — OTPUILIATETBLHO 3apsAKeHHAasl YaCTUIla, COCTABHAS YaCTh
aTroMma.

Adpo amoma — TOJIOKUTENbHO 3apsKeHHas COCTaBHas 4YacThb
aToMa, pacnojio)KeHHad B ero LeHTpe.
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