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Joporue ceMUKNacCHUKU!

B sToM yue6HOM rosy Bbl HaUWHAeTe U3y4aTh OYEHD
HMHTEPeCHYIO HayKy XUMUI0. XMUMHUKH CO3/Ial0T HOBbIE MaTePUAaIbl pas-
JIMYHOI0 Ha3HA4YeHUsd, JeKapCcTBa, KOCMeTHYeCKHUe CPeACTBa, CoOBep-
IIeHCTBYIOT IIPOU3BOACTBO MeTAaJJIOB M yAOOpeHWii, mepepaboTKy
MeTaJNINYeCKUX pya, He)TH, rasa, IPOMBINIJIEHHBIX U OBITOBBIX OTXO-
10B. YeJioBeUECTBO UCIOJIB3YeT HOCTHIKEHUA XUMUH 1A YIYIIIeHUs
YCIOBUI KM3HU, COXPAHEHUSA NPUPOALI AJAd OYAVIIUX MOKOJEHUI.
B Ha1e BpeMs HU OIH YeJIOBEK He MOXKeT 000MTHCE 6e3 3HaHHUM, KOTO-
pble JaeT 9Ta HayKa.

XuMUA 0XOTHO PACKPBIBAET CBOM TAHBI BCEM, KTO HHTEPECYETCS €10
U CTPEMUTCS IIOHATH, YTO TAKOE BEIlleCTBO, KaK U [I0YeMY OJHHU Bellle-
CTBa IIpeBpamalnTcd B Jpyrue. 3Ta HayKa MMeeT CBOU 3aKOHBI, JIOT'U-
KY, A3BIK.

Kaxxnwpiit u3 Bac HayunTca HabIOAATh 3a BeleCTBAMH BO BpeMs
XUMUYECKHUX OIBITOB, COIOCTABIATE YBUAEHHOE U YCIIBIIIAHHOE C IIPO-
YUTAHHBIM B yuyeOHMKe, aHAJIU3UPOBATH U [€JaTh BHIBOABI. XUMUS
IIOMOYKeT BaM paCUIMPUTH KPYyro3op, Pa3BUTh HABLIKU IIPOBEJeHUS
ONBITOB. 3HAHUSA, ITOJyYeHHbIe HA YPOKAaX XUMHUHU, IPUTOAATCS BaM B
KU3HU.

Kax usywamo xumuio

ITepsoiit cosem. dpdexTuBHO paboraiiTe Ha ypoke,
BHUMAaTeJbHO CIYHIIaiiTe paccKas yuuTejs, HaGaOfalTe 3a ONbITAMHU,
KOTOpbIe OH JeMOHCTPHUPYET BaM M KOTOPbIE Bbl CAMMU BBINIOJIHSETE B
XUMUYECKOM KaOMHeTe; cTapaiTech BCe IOHATH.

Bmopou cosem. BellonHas JoMalIHee 3alaHie, CHAYaIa IPOYUTAil-
T€ COOTBETCTBYIOIIMI MaTepuas B naparpade, BHUMATEJIbLHO PAcCMO-
TPUTE PUCYHKH, CXeMbl, (POPMYJIbl. 3aTeM NPUCTYNANTe K PelleHUIO
3ajsay u ynpaxxsHeHuii. IIpu HeobxoguMocTn o6paTuTech K 3aIIUCAM,
cleJJaHHBIM BAMU Ha MIPEABIAYIIEM YPOKe XUMUMU.

Tpemuii cogem. YuuTech CaMOCTOATEIbHO UCCIEN0BATH BEI[eCTBA.
B sToM BaM momoryT oMaliHue sKCIepuMeHThl. KaK UX BBIIIOJIHUTL —
onucaHo B yueOHuKe. IIpoBOgUTE 9T XUMHUUYECKUE ONBITHI TOJBLKO
II0CJIe pa3pelIeHusi POAUTEIIeH.




ByabTe Bcerga ocropoxxkHbel. Heymesioe obpalienue ¢ HeKOTOPBIMH
BeIlleCTBAMY MOYKeT HAHECTH Bpe/] BallleMy 30POBBIO.

Kax nonv3oeamuvcesa ywebnuxom

B mauasie kasxaoro naparpada ykasaHo, Kakoe 3Haue-
HUe UMeeT AJfA Bac M3J0KEeHHBIA MaTepuaJ, a B KOHIle naparpada
copMyIMpPOBaHB BHIBOABLI. TeKCT, HameyaTaHHBIH HaKJIOHHBIM
mpu@dTOM U OTMEUEHHBII BEPTUKAJILHOU JMHHUEH, aJipecoBaH yIeHN-
KaM, KeJIAI0IUM PacIIuPUTh U yIUIyOuThH CBOM 3HAHUA. JlonosrauTe b-
Has nH(pOPMAIUA U MHTePeCHbIe (DaKTEI pa3MeleHb! Ha MoJAX. OCHOB-
HBIe OIpe/ieJIeHUsI BbIJIeJIeHbl I[BeTOM, 8 HOBbI€ TePDMUHBI, BaXKHBIE
MOJIOKEHUSA ¥ CJIOBa C JOIMUEeCKUM yjapeHueM — KypcuBoM. Omnmca-
HUe JabopaTOPHBIX ONBLITOB M IMPAKTHYECKHX paboT MOJaHO Ha NBeT-
HOM (hoHe.

ITocse kaxaoro naparpada npuBeieHbl 3aJaHUAA, YIPaKHEHUA U
3aziayy, KOTOPhIE PACIIOJIO’KEHbI, B OCHOBHOM, 110 BO3PACTAHUIO CJIOMK -
HOCTHU. B KOHIIe yueOHHUKA COepKaTcA OTBeThl K HEKOTOPBIM 3ajjauamM
U YIpa)kKHeHUsIM, CJIOBADUK TEPMUHOB, a TaKyKe MPeAMeTHbI yKasa-
resb. OH IOMOXKeT OBICTPO HAWTH CTPAHUIY y4eOHUKA, HA KOTOPOM
ugeT peub 00 olpeseIeHHOM TePMHUHe, BellleCTBe, ABJIEHUH U T. II.

MBsI CTPEMUJINCE CO3/1aTh TAKOW y4eOHHK, 110 KOTOPpOMY BaM Oyjer
JIETKO W MHTEepecHO y4yuThcA. HajgeeMcs, BB IOJIOOUTE XHUMHIO.
HckpeHHe KejiaeM BaM yCIIeXO0B.

Asmopbl




BBenenue

Y10 TaKoe xumusa

Martepuan naparpada nomoxer Bam:

» BbISICHUTb, YTO 03HaAYaET CNOBO «XUMUS»;

» 0CO3HaTb CBA3b HAYKU XUMUM C IPYrMMW HayKaMu;

> y3HaTb 06 UCMONb30BaHUM YENOBEKOM AOCTUKEHUN
XUMUM;

» MOHSATb, NOYEMY U3y4aloT XUMMUIO.

Cl10BO «XUMUSI» UMEeT HeCKOJIbKO 3HaueHMil. Tak
Ha3bIBAIOT HAYKY U y4eOHbIN mpeameT. HOT1a CII0BO
«XUMHS» YIOTPEOIAIOT KaK COKpaIeHHOe Ha3BaHue
OTHOM M3 OTpacieil IPOMBIILIEHHOCTH.

Xumusi — ecrecTBeHHas Hayka. Ha ypokax npupo-
JIOBEIEHUS BBl Y3HAJIU O CYIIECTBOBAHUY HECKOJIBKUX
HayK o npupoge. K Takum HayKam OTHO-
CAT U XUMUIO.

XHMHA — HayKa 0 BelleCcTBaxX M MX
npeBpaleHuAX.

BemlectBa ecth Besme — B BO3jyXxe,
IIPUPOJHOI BOJIe, ITOUBE, B dXUBLIX Opra-
HuaMmax (puc. 1). OHHU cyIecTBYIOT He
TOJIBKO Ha 3eMJie, HO U Ha JPYyrux Iuia-
HeTax.

B nnpupoie nponcxoaaT npesparieHns
OJIHUX BellecTs B aApyrue. JKussle cyiie-
CTBA IIPHM JIBIXaQHUHM IOTPEOJIAIOT 4YacTh

BO3aYyX
(asor, kucnopog,
yrneKkucnbiv ras)

HedTs (chech BellecTs) KHUCJIOPOJia, KOTOPHIA COAEPIKUTCHA B BO3-

JlyXe, a BBIABIXAIOT BO3/JyX C IIOBBLIIIEH-

Puc. 1. HBIM COJIeP’KaHUEM YIVIEKKCJIOTO Trasa.
BewecTtsa B npupoge ~ ITOT ras BBIZEJISETCA BO BpeMs I10Ka-
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pOB, IPY T’HUEHUHU U PA3JIOXKEHUH OCTAaHKOB PACTeHHUI
¥ JKUBOTHBIX. 3eJIEHbIe JIUCThA IIOIVIOIIAIOT YIJIeKH-
CJIBII Ta3 ¥ BOJAY, KOTOPBIE BCJEACTBHe (OTOCHHTe3a'
IIpeBpalalTcsa B KHUCJIOPOJ M ApPyrue BellecTBa.
B Hejpax ILIaHeThI HA IIPOTSYKEHUW MHUJLIMOHOB JIET
IIPOUCXOANJIO 0Opa3oBaHME MHHEpPAJIoB, He()TH, IIPHU-
pozHoOro rasa, yris. MHOXXeCTBO XUMUYECKHUX IIPOIieC-
COB IIPOMCXOJUT B PEKaX, MOPAX U OKeaHax.

BemecTBa 1 MX mpeBpallleHUs Bcerja MHTepecoBa-
JIA 4YeJIoBeKa. YUeHble B pa3Hble BpeMeHa OCYIIeCT-
BJISIJIA MHOTOUYMCJI€HHBIE XUMUYECKHE 9KCIIEPUMEHTHI
U CTPEMUJIUCH OO'BACHUTD SIBJIEHUS, KOTOPbIEe HA0JIIO-
ganu. AHAJIU3UPYsS Pe3yJIbTaThl CBOUX OIBITOB, OHU
BBIABUTAJIM TUIOTE3bI, CO3JaBajly TEOPHH, a 3aTeM
[IPOBEPAINA X HOBBIMU dKcnepuMeHTamu. IToaromy
XMMUIO Ha3bIBAIOT IKCNEPUMEHMALbHOU HAYKOU.

Xumusa u apyrue Hayku. Bce ecTecTBeHHbIe HAyKHU
TECHO CBA3aHBI MeXK Ay co00ii (cxeMa 1), BIUAIOT APYT
Ha Jpyra ¥ B3auMHO oboramarorca. O6ocobireHHOE
pasBUTHE KaXKAON U3 HUX HEBO3MOXKHO.

3Konorus
A

Y
<5M0ﬂ0rnﬂ>< <5MOXMMM9!> »‘ XUMUSA |< <l'eoxuwm> »( l'eonornn)
-4 ~

<ZDM3W'IGCK89| XMMMH> Kocmoxnmus
LN

Cxema 1.
CBA3b XMMUK

C Apyrumu
€CTeCTBEHHbIMU
HayKamu

IIpeBpaljeHusi OAHUX BEIIEeCTB B APYTHE COIPOBOMK-
JalTCs pPAa3JUYHBIMH (USUYECKHUMHU SABJICHUAMH,
HaIlpyMep BbIJEJIEHUEM WX IOIJIOIIEHUEeM TeIlJIOTHI.
IlosTOMy XUMHKAaM He00X0AUMO 3HaTh (u3uky. OcHO-
BOH CYIIIeCTBOBAHUSA »KUBOU IPUPOABI ABJIAETCA OOMEH
BeIlleCTB. YUeHBIH-6MoJIor, He CBeAyIIUHA B 3aKOHAX
XVUMHH, He CMOKeT IOHATh X 00 BbACHUTH 3TOT IPOLIECC.

! TepMUH IPOHCXOAUT OT IpeuecKkux c1oB phos, photos — cet, synthesis —

COeInHeHHne.
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Puc. 2.
CoxpaHuM OKpyarwuyio cpesy  XUMUYECKUX 3HAHWUU (puc. 2).

XuMuJyecKue 3HaHNUSA HeOOXOAUMEI U reoJiory. Memors-
3yd UX, OH YCIEIIHO Oy/IeT IIPOBOAUTH IIOMCK ITOJe3HBIX
uckKonaemsix. Bpau, hapmamnesT, KocMeTos0r, MeTa-
JIypr, KyJWHAp, He UMes COOTBETCTBYIOINEH XHMUIUe-
CKOH IOJTrOTOBKH, HE JOCTUTHYT BEPIIUH MacTepCTBA.
XuMus ABIAeTCA TOYHON HayKoii. Ilepes TeM Kak
OCYIIeCTBUTh XUMUYECKUI 9KCIIEPUMEHT U IIOCJIe ero
3aBepIIeHUs, YUeHbIH-XUMHUK IIPOBOAUT HEOOXOLUMBbIe
pacueTsl. VIX pe3ysibTaThl aI0OT BO3MOXKHOCTD CAEJIATh
IIpaBUJIbHBIE BBIBOALI. I103TOMY AIesITEILHOCTE XMMUKA
HEeBO3MOJKHa 0e3 3HAaHUA MaTeMaTUKHU.
3a 1ocJeJHUE I0JITOPA CTOJIeTUA IOABUJINCH HO-
Bble HAyKH, KOTOPbIE CTPEMHUTEJHLHO Pa3BUBAIOTCH.
Cpeau HUX — POJICTBEHHBIE XUMUY OUOXUMUS, AZPOXU-
MUS, 200XUMUSA, KOCMOXUMUSA, PUIULECKAL XUMUSL.
W3naBHa 1041 KUK B rapMOHUH ¢ ipupogoit. Ho B
mocJjieiHee BpeMs CUTyanusa yxyamuiaack. OKpyakaro-
miasa cpefa Bce GOJIbIE 3arpA3HAETCSA U3-3a BHECEHUS
4Ype3MepHOI'o KOJIUYeCcTBa yA00peHuii B IOUYBY, BhIJEJIe-
HUSs BBIXJIOIIHBIX I'a30B aBTOMOOWJIE B BO3AYX, BpeJ-
HBIX BeIleCTB Pa3JUYHBIX IIPOM3BOJACTB B BOJOEMBI, a
TakKe OBITOBBIMH OTXOZaMHu. Bce 3TO NIPHBOAUT K
VHUYTOXKEHUIO PACTeHH, ImOesii KUBOTHBIX, YXY-
IEeHUI0 340poBbaA Jmofei. Cepbe3Hylo
Yrpo3y AJIf BCEro »KMBOTO IIPEeACTABJIAET
XMMHUYECKOe OpyKue — 0co0ble, Upe3BhI-
YalHO S/TOBUTHIE BEIECTBA. Y HUUTOXKe-
HUe 3alacoB TaKOI0 OpPYKus Tpedyer
HeMaJIbIX YCUJINH, CPEJICTB U BDEMEHH.
BzaumocBaA3L yesl0BeKa U NPUPOMLI
H3y4aeT MOJIOJasA eCTeCTBEeHHas HayKa
aronozus’. B mone 3peHUsT yYEHBIX-DKO-
JIOTOB IIOCTOAHHO HAaXOAATCS IPOBIeMBbI
3alllUTHl OKPYJXKAWIIEed cpeasl OT 3a-
rpsa3HeHnii. CoxpaHeHUe NMPUPOABI JJIA
OyAyIIuX IOKOJIEHMH 3aBUCHUT OT
0epe’XHOr0 OTHOLIEHUA K HeH Kaxoro
M3 HAC, OT YPOBHA HAaIleil KYJIbTYPHI,

! HazBaHMe NMPOMCXOAUT OT TPEYECKHX CJIOB 0ikOS — /I0M, HOMEIeHHe u
logos — cioBo, yueHue.




Cxema 2.
Xumusa —
YesioBEeKy

XumMusa — COKpalleHHOe Ha3BaHHe XUMHYECKOH
IIPOMBIIIIJIEHHOCTH. Ha xumuyeckux 3aBoJjlax Mnpouns-
BOJAAT BelllecTBa, He CcyllecTBYWIIHe B IIpUpoage, HO
HeO6XO}IMMLIe JIIOAAM OJIA obecrreueHU A Haasesxalitie-
ro YPOBHSA >KU3HH, YAOBJIETBOPEHHUsA Pa3dHOOOPa3HbIX
norpebHOCTE!, COXpaHEeHUs 3/I0POBbs (cxema 2).

Enie B cepenqune XVIII B., B mepuos cCTaHOBJIEHUA
HAayKW XWMWUHU, BBIJAION[ANACA DPYCCKHUH YyUYeHBIH
Muxaun BacunbeBuu Jlomonocos nucain: «IlImpoko
pacmpocTUpaeT XUMUSA PYKH CBOH B Jejla 4YeJloBede-
ckue... Kyzma HM mocMOoTpuM, KyJa HH OrJIAHeMcCH,
BesJie obpanjamTesa rmepeJs odaMy HaIlUMH YyCIIeXH ee
npuie>kaHusi». B Hale BpeMs CJIOBa yYE€HOI'O IIpH-
obpesiu 0co6yI0 AaKTYyaJIbHOCTb.

XuMHsaA B IOBCeAHeBHOM ku3HH. Karkabrii u3 Hac
eKe/JHEeBHO OCYIIeCTBJAET IpeBpalleHUus BeILeCcTB,
Jaxke He JorajbIBasich 00 3TOM. ¥ TPDOM MBI MOE€M PYKH
u ynctum 3yoel. IIpu pacTBopeHHHW MbLIa B BoJie obpa-




?

3YIOTCA BeIlecTBa C MOIOUIUM JAeicTBueM. 3yOHAas
racTa HeMTpaJu3yeT OCTaTKH KUCJIOT BO pTy. Bo Bpems
IIPUTOTOBJIEHUSA IIUIIA OJHU BeIeCTBa MPEeBPAIalOTCs
B Jpyrue, UMeIOIWe HOBBIN BKyC, IBeT, 3amax. U3
MMUATHEBOM COJbI, KOTOPYIO H00aBIAIOT B MYKY, IIPHU
HarpeBaHWUHU BBIJEJISeTCA YIVIEKUCJBINH ra3, pa3pbIX-
JSAIOIUANA TeCTo. YKCYCOM MOYKHO YIAJIUTh HAKUIIHL B
YyaifHUKe, a COKOM JIMIMOHA — HEKOTOpble NATHA HAa
onexxknae. Bce oty siByieHUs1 00bACHAET HAYKA XUMUS.

Xumusg — ydyeOHBIN npeamer. XHMHIO, KaK U
GpuU3MKy, U MaTeMaTUKYy, Ha3bIBAIOT (hyHAaMEeHTAaJb-
HOl HayKoi. [ToaToMy mpeaMeT «XUMUS» ABJISAETCSA
00s13aTeJIbHBIM AJI U3YYEHUS B IIKOJIE.

XuMuyecKue 3HAHUSA IIOMOralOT BBISCHHUTBH, UYTO
IPOUCXOJUT C BeIeCTBaMM B IIPUPO/Jie, JKUBBIX Opra-
HU3MaX, 4yeM Oorara Halla IJjiaHeTa, KAk U3MeHseTcs
BCe, YTO Ha HeH cyujecTByeT. be3 aTuX 3HAaHUHA MBI He
CMO’KeM NIpaBUJIBHO ofOpamjaTrbcsA C BelecTBaM,
3 deKTUBHO U DE30IaCHO UX UCII0JIb30BAaTh.

BbiBOAbI

XuMus — HayKa O BelIeCTBaX M MX NpeBpalleHuAX.
OHa ABJAsETCA OJHOM M3 €CTECTBEHHBIX HAYK H TECHO
cBsizaHa ¢ (PU3UKOMH, OHOJIOrHel, MAaTeMaTHKOM, IPyTH-
MH HayKaMH.

XuMHeH Ha3bIBAIOT TaKKe YUeOHBIH IpeIMeT H OHY
M3 OTpacJied NPOMBIIIJIEHHOCTH.

Baarogaps XOCTHKEeHMAM XHMHH YeJI0BEK IMoJydaeTr
M HCIIOJIb3yeT Pa3JIHYHbIe BelleCTBa.

HexoTopsie BemecTBa, momajgasi B OKPY/KaIILYI0
cpeny, 3arpa3Hsaior ee. OxHOM U3 BajKHeHIINX 3a/1a4 de-
JIOBEYeCTBA H KaK/J0r0 M3 HAC B YACTHOCTH ABJISIETCH CO-
XpaHeHHe MPHPOLI. ¥ CIIeNIHOe BHIMOJTHEHHE 3TOM 3a/1a-
YH HEBO3MOKHO 0e3 NIPUMEHEeHH I XMMHYEeCKHX 3HAHUH.

1. [awnte onpeaeneHve HayKu XMMUu U NPOKOMMEHTUPYITE ero.
2. Hawnaute cooTBeTCTBUE (3anULUMTE HOMEP KaxK4oro rnpeaioxeHus, a rno-

TOM — 6YKBY @, 6 WK1 B C COOTBETCTBYIOLLUM 3HAYEHUEM CNOBA «XUMUS):
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1) XMMUA UMEET CBOU 3aKOHbI; a) y4ebHbln Npeamer;

2) MUpoBas NpoayKUua XumMmmum — 6) oTpac/b NPOMbILLNEHHOCTH;
MWANIMOHbI TOHH Pa3/IMYHbIX BELLECTB; B) HayKa.

3) XMMUIO NPENOAAIOT B LWKOMAxX BCEX CTPaH MUPa;

3. Ha30BWTE HECKONbKO BELLECTB, KOTOpble He CyLecTBylT B Mpupoae, a
NoNy4eHbl YENOBEKOM W UCMONb3YIOTCA B NOBCEAHEBHOM KU3HN.

4. TMpuBeauTe NpuUMepbl 3arpa3HEHUs OKpYKaloulei Cpeabl BellecTBamu
UCKYCCTBEHHOTO (MPOMBbILLNEHHO0) MPOUCXOMAEHMS.

Kak BO3HUKNa 1 pa3BuBanachb
HayKa Xumus

Martepuan naparpada NnoMoxeT Bam:

» BbISICHWUTb, KaK MHTEPEC NIOAEN K BELLECTBaM 1 UX npe-
BpalleHWsIM cnoco6CTBOBaN nocteneHHomy ¢Gopmu-
POBaHUIO OAHOM U3 GyHAAMEHTasbHbIX HayK — XUMUH;

» y3HaTb 0 JOCTUKEHUSX COBPEMEHHOM XUMUH.

XuMusa — JApeBHSAA U B TO Ke BpeMs MOJIOAAsd
Hayka. [IpaBuJibHBIE IIPEJICTABJIEHUS O BellecTBaX U
UX IpPeBPAaleHUAX INOABUJINCH JHUIIbL B
rocJieJHAe IMOJITOpa-Ba CTOJIEeTHUS.

3apoxnenne Haykum xumuu. Jlioaum
M3JaBHA OCYIIEeCTBJIAIN MHOTOUYMCJIEH-
Hble IpeBpalleHus BemnjecTB. Hayuus-
muchk A00BIBATH OTOHb, OHM COHKHUIaIU
JIpeBecuHy, 4ToObl 0o0OrpeBaTh CBOE KUJIHIIE,
roToBUTH nuiy. Jlesas BUHO, YeJOBEK MCIIOJb-
30BaJ Ipolecc OpoXkeHus, 6aarogaps KOTOPOMY
BUHOTDAJHBII caxap mpeBpamjajcsi B CIHUPT.
Ilo3ke O6bLIM M300pETEHBI CIIOCOOBI TOJTYy4YeHUsA
MeTaJLIOB U3 pyA. Ha mpeBpaljeHUsAX BellecTB

Puc. 3. OCHOBBIBAJIOCH IIPOU3BOJICTBO CTEKJIa X IIOPoXa.
Xumus B ipeBHem CyuTamT, 4TO XUMUA KaK PeMecC/I0 BO3HUKJIA
Erunre:

a — nonyuerue 3aJ10JITO 10 HayaJsia Haliei apsl B [IpeBHem Erum-
MeTannos: Te (puc. 3). CI0BO «XMMHUSA» CBA3LIBAIOT C IIepP-
6 — 6anb3amupoBaHve  BBIM Ha3BaHUEM OTOH CTPAHbI — Kemer'. B Erumn-

2 ITo APYTUM 'MII0Te3am, CJI0OBO «XUMHUA» NPOUCXOAUT OT JIpeBHerpeuYecKoro
«XIOMa» — JIUThe MeTaJlJIOB UJIH npeBHeKnTaﬁcxoro «KUM» — 30JI0TO.
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Puc. 4.
ANXMMUKK 3a paboTomn HUSlL Maccul seulecme npu Xxumuieckou

Te Ha4ajli Pa3BUBATHCA METAJLIYPIrusi, KepaMIuecKoe
IIPOU3BOJACTBO, Nap(@oMepusi, KpallleHue TKaHeii,
HM3rOTOBJIEHUE JieKapcTB. MHOro Taiid, CBA3AHHBIX C
IIpeBPAIeHUAMY BEelleCTB, 3HAJIU TOJbKO K peIlbl.

Han npupozioii BemecTB pa3MbILLIAIN peBHerpeye-
cKue ¢puyocodsl. OHU YTBEPIKJAIN, YTO BCEe BeIlleCTBA
COCTOAT U3 MeJIbYaUIIUX ¥ HEeJeJINMbIX YaCTHUI] — aTo-
MoB. Ho 0Ka3aTh 3T0 B TO BpeMs 6bLII0 HEBO3MOIKHO.

HanbHeiilee pasBUTHe HAYK [IPOUCXOAUIIO B apab-
CKUX cTpaHax. TaM XMMWIO Ha3bIBaJIM aJIXUMHe
(«am» — gacro ynorpebiasgemas: apaGCcKas IPUCTaBKa).
Cranu pasBUBaTHCA CMEKHBIE C XUMUE MUHepaJIorus
(Hayka o MMHepaJsiax), alTeYHoe JeJI0, Pa3IndHbIe peMe-
cJjla — POCTKY COBPEMEHHOI XMMNUYECKOM TeXHOJIOTHH.

B nepuon cpegHEBEKOBbS aIXUMUeH
3amHTepecoBanuck B EBpome. MHorue
IIPOM3BeIeHUA apabCKUX M TpPeuecKHux
Y4eHBbIX, (pusrocooB OBLIU IIepeBeeHbl
Ha JaTeIHb. IIbITasgch OGLITH «huIocod-
CKUI KaMeHb», KOTOPBIA gaj OBl BO3-
MOXXHOCTb IIPEBPATUTH JIIO00I METAJI B
30JI0TO, IOJAaPUTH YEeJIOBEKY BEUHYIO MO-
JIOZOCTH, BBIJIEUUTH €T0, YUEHBIe IIPOBO-
JUJIM MHOXXEeCTBO onbITOB (puc. 4). Oru
IIOJTYYMJIM MHOTO HOBBIX BeILIECTB, HU3Yy-
YWJIA UX CBOMCTBA. AJIXUMHKHU U3TrOTOB-
JIANIA pa3JaudyHble BHUBI JIabOpaTOPHOM
rmocyabsl U obOpyaoBaHUA, paspaboTanu
TaKue olepalniv B XUMHUYECKOM dKCIIepH-
MeHTe, KaK IleperoHKa, (DUIbTPOBaHUe,
M npuHajiexaT MHOrOYMCJIEHHBIE,
4acTo CJIy4YailHble, OTKPBITHUS.

Kaxxnasa Hayka CTaHOBHUTCA HACTO-
AmeH Torga, Korga OTKPbLIBAIOT ee 3aK0-
HbI, a Ha OCHOBAHHUH IOJYyYEHHBIX
3HAHUI cospalT Teopuu. Ilepsuie Teo-
PUHY O NpeBpaIlleHUAX BEIIECTB IIOSABU-
Juck B EBpome BO BTOpO# HOJOBHUHE

XVII B., HO OBLIM OIIUOOYHBIMU. B
XVIII B. OBLI OTKPBIT 3AKOH COXPAHE-
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3710
WHTEepecCHo
[TepBasn
HobGenesckas
npeMus

B obJs1acTH
XxuMuu 6n11a
IpUCYKAeHAa
B 1901 r.

roJJIaHZiCKOMY

XUMHUKY

51. X. Baur-
Foddy 3a
uccJieloBaHne
pacTBOPOB.

pearxyuu' (cM. § 14). OH oKa3as MOJOMKUTETBHOE BIIH-
sAHUEe HAa Pa3BUTHE HAYKU XUMUU.

CosBpemeHHass XuMus. B HacTosaImee BpeMsa XUMUS
“MeeT MOIIHBLINA TeopeTnyecKuit GpyaaamenTt. Onupa-
fICh HAa HEero, yyeHble IPOrHO3UPYIOT CyIleCTBOBaAHUE
HOBBIX BeIlleCTB C HEOOXOAUMBIMH JJI5l IPAKTHYECKOT'0
IIPUMEHEHUsI CBOMCTBAMH, IIPeAIaralT U peajau3yroT
CIIOCOOBI UX IOJIyYeHU .

Biarozapss HOBBIM BellleCTBaM, KOTOpPBIe BBIJEp-
JKUBAIOT BBICOKHE TeMIIepaTyphl, INIyOOKUI BAKyyM,
MMEIOT YHHKAJIbHBbIE CBOMCTBA, 4YeJIOBEK HAaYUMJICH
HUCIIONb30BAaTh ATOMHYIO DHEPIuio, CO3/aJl KOMIIbIO-
Tep, MPOJIOKHUJI AOpOry B KocMmoc. TpaaunuoHHBIE
MaTepHaJibl — JPEeBECHUHY, CTEKJIO, MeTAJJIbl — OH
yCIeIlHO 3aMeHsieT muacTmaccamMu. HoBwle Jexap-
CTBeHHbIEe IpernapaThsl IOMOralT 4eJOBeKYy BOCCTAHO-
BUTBH 3/I0POBBE.

XuMUKH pa3padaThIBAIOT M COBEPIIIEHCTBYIOT METOABI
nepepabOTKHU IPUPOAHOTO ChIPbsA — HePTH, YIJd,
NPUPOJHOTO rasa, MeTaVIMYeCKMX PyA, — YTOOBI
[0JIy4aTh KaK MOXXHO 0OJIbIlle HYKHBIX BEeIIeCTB.

V4yeHble He TOJBKO M3Yy4YalOT BelleCcTBa U UX Ipe-
BpallleHUus, HO U ONpeAesAIoT IPUUYUHBI U 3aKOHO-
MEpHOCTHU TaKHUX IpeBpalleHni, HCCIeAYIOT UX 3aBU-
CHMOCTB OT TeMIIepaTyphl, JaBJIEHUA U T. II. XUMUKH
paboTaioT B XOpOIIO 060PYAOBaHHBIX J1a6opaTOpUaX
(puc. 5). Boamo)xHOCTH COBpeMeHHOI XumMuu Gesrpa-
HUYHBI.

3a 3HAYUTEIbHBIE MUPOBLIE JOCTHKEHUA B 00J1aCTH
XUMHHU €KeroHO OJJHOMY WJIA HECKOJBKHUM y4YE€HbIM
IPHUCYKAAI0T IpecTHKHY0 Harpaay — HobeneBckyio
IIPEMHUIO.

BecoMplil BKJIaJ, B pa3BUTHE XUMUHU CAeJIaIA YKpa-
uHcKue yueHble. OHEM 00OraTHJIM TEOPETHYECKYI0 U
HKCIePUMEHTAJbHYI0 XUMHIO, HOJIYUYUIH JECATKHU
THICAY HOBBIX BellleCTB, paspaboTaju COTHH MeTO/0B
XMMHUYECKOT0 aHaJIM3a BeIecTB, M300pesd MHOTUe
MaTepHAaJIbI C I0JIE3HBIMU CBOMCTBaAMMU.

1 XMMHUUYECKUMH peaKIUuAMHA Has3bIBAIOT NpPeBpaIleHus OJHUX BeIlecTB B

JApyrHe.
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Puc. 5.
Xumuyeckas
na6oparopus

2

BblBOAbI

CraHOBJIeHME XUMHH NMPOMUCXOIHUJIO HA NNPOTANKEHNH

HECKOJIBKMX THICAY JIT.
XuMHuA KaKk HayKa POJMJIACH C OTKPBITHEM 3aKOHAa

COXpaHEeHUs MACChl BeUIeCTB IIPH MX INpeBpalleHuaX.
Ceifyac yyeHbIe-XHMMHKH IOJYYAIOT U HCCIEAYIOT

MHOTO BelecTB I UX 3(p(PeKTHBHOr0O HCIOJIb30BAHUA.

5. Tlo4yeMy anxMMuio HeNb3s CYUTaTb HACTOSLLEN HAYyKOW?
6. [loarotoBbTe HEGONLLWOW paccKka3 06 UHTEPECHOM OTKPbLITUU aNXUMUKOB.
7. Kakue 3agayu pelatoT y4eHble-XMMUKKU?

lNMpaBuna paboTbl U TEXHUKHU
6e30nacHOCTU B XMMU4YECKOM
KabuHeTte. JlabopaTtopHas
nocypa, o6bopyaoBaHue

U UX UCNOJIb30BaHUE

Martepuan naparpada nomMmoXxeT Bam:

» YCBOWTb NpaBuna paboTbl U TEXHUKK 6e30MacHOCTH
B XMMUYECKOM KabuHeTe;
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» NpaBu/ibHO UCMONb30BaTb XMMUYECKYIO NOCYaY M 060-
pyaoBaHue;
Hay4YuTbCS BbIMONHATL NPOCTENLIME ONEPaLIMn BO Bpe-
MSi XMMUYECKOr0 3KCMNepUMeHTa.

BbI yoxe 3HaeTe, YTO XMMHUSA — HAyKa O Bell[eCTBax U
UX IpeBpaleHusAX. Y YeHble-XUMUKHU OCYIIIECTBIAIOT
pasdHooOpa3Hble JIKCIEPUMEHTHI C BeIl[ecTBAMU B
XUMUYECKUX JabopaTopusax, UCIIOJIb3YIOT COBPEMEH-
Hoe 000pyA0oBaHUe, CI0KHbIe TPUOOPHI.

YPOoKU XUMHUH IPOXOAAT B XUMUYECKOM KaOUHeTe.
B HeMm 006s13aTebHO €CTh BBITSAKHOM IIKad, rae xpa-
HAT BpeJHBIE JIETy4YHe BeIecTBa, IIPOBOAAT OMBITHI,
BO BpeMs KOTODBIX BBIJEJNAIOTCA rasbl C PE3KHM,
HENpUATHBIM 3artaxom. Bel Oyiere paboraTh ¢ XUMU-
YeCKOU NIOCYyJ0¥, pasiMyHbIM 000pyZOBaAaHUEM, MHO-
ruMu BelecTBaMu. HeKoTopble BellecTBa MOTYT
BBI3BATH T'OJIOBOKDPYKEHHE, OTpaBJIEHHWEe, OXKOru, a
JIeTKOBOCIJIaMeHspnuecsas — mnoxap. Iloaromy ¢
HUMHU cJjeayeT obpalgaTbCAd OYeHb OCTOPOXKHO, a
TaKyKe 3HATh, I'Zle B XUMHUYECKOM KabuHeTe HaXOIAT-
csA anTeyKa U IPOTUBOIOKAPHBIE CPEeACTBA.

Kampomy ydyeHUKY HeoOXOAMMO 3HATh ITpaBUJIa
paboThl B KaOMHeTe XUMHUH, a TaAKIKe IIPaBUjia TeXHU-
KU 6e30I1aCHOCTHU U COOJTIOATh UX.

MNpasuna pa6orbl
B XMMU4YECKOM KabuHerte

Bo BpemMsi npoBeaeHUsi ONbITOB Ha BalleM CTO/1e A0/IKHbI HAXOAUTbLCH
peakTuBbl, 060pyaoBaHue, TeTpaab, yY4e6HUK U NTUCbMEHHbIE NPUHaa-
NIEXKHOCTH.

BbiNnonHAMTE ONbIT TO/IbKO MOCAe TOro, Kak onpegenuTte nocnejosa-
TENbHOCTb CBOUX AEUCTBUI, y3HAETe 0 CBOMCTBaxX BeLWeCTB, KOTopble
HY)XXHO NONY4YUTb U UCNOb30BaTh.

Mpu manehwem COMHEHUU OTHOCUTENIbHO BelecTB, 060pyaoBaHuUs,
nocnefoBaTeNbHOCTU U YCIOBUW BbINONHEHUNA OMnbiTa o6paTuTech C
BONpocamu M60 3a NOMOLLbLIO K YYUTENIO UK NabopaHTy.
CocpeaoToybTeCh Ha BbINMOJHEHUM KAXXA0ro OnbiTa, HEe OTB/IEKanTech
Ha NOCTOPOHHUE fiena U He OTBJIEKanTe OAHOKNACCHUKOB.

BepeXHO 0THOCUTECH K UMYLLLECTBY XMMUYECKOro KabuHeTa, 3KOHOMHO
pacxoayute BeuwecTBa.

3anpewaetTcsi BbIMONAHATL ONbITbl, HE 3anJaHUPOBaHHbLIE YYUTENEM,
CcMeLluMBaTh Kakue-1Mbo BewecTsa, C/IMBaTh XMAKOCTHU Ha CBOe yCMO-
TPEHHE, MEHSITb YCJI0BHSI IKCTIEPUMEHTA.




7. Ha6nioaeHusa 3anucbiBainTe BO BpeMs NPOBEAEHUA ONbITa, a pe3yb-
TaT ¥ BbiIBOAbl — Mocne 3aBeplueHus paboTsbl.

8. MNocne BbINONHEHUA OMbITOB y6epuTe paboyee MecCTo, BbITPUTE CTON
TPANKOI Hacyxo, BbIMOMTE NPOGUPKHM, APYryi0 Nocyay* u BMecTe ¢ 060-
pyAoOBaHUEM calTe yYUTENo nun nabopaHTy.

9. OctaTKu BewecTB NocC/ne ONbITOB BbICbINbTE WU BblIENTEe B cre-
uuanbHo nNpeaHa3Ha4vyeHHble 4715 3TOro eMKOCcTU. HeKoTopbie Xuakue
BelecTBa U pacTBopbl (06 3TOM CKaXKeT y4UTe/ib) MOXKHO BbiMBATh B
paKkoBuHY. X oCTaTKM CMbIBAIOT NPOTOYHOW BOAOM.

[dnsa npoBefeHUA XUMHUYECKOTO JKCIEpPUMEHTAa
HeoOXOoJMMO 3HATh OCHOBHBIE BHBI J1abopaTOPHOM
nocyabl u O0DOPYZOBaHUA, a TaKyKe YMeThb II0JIb30-
BaThCS UMH.

JlabopaTopHasa mocyma. Bosbmas gacTe mocypabl
AN XUMUYEeCKUX OIIBITOB CAeJIaHA U3 CTEKJIa, OCTAJb-
Hasa — u3 (apdopa niu niaacrmacesl (puc. 6). Pa6o-
Tad CO CTeKJIAHHOH IIOCYIOM, cIeayeT UMeTh B BUAY,
4TO ee JIeTKO pa30UTh M OHA MOYKET TPeCHYTHL BO
BpeMsA HarpeBaHudA. PapdopoBas mocya npegHasHa-
yeHa [JJA HarpeBaHUs, pPaCTHUPAHUS TBepPAbIX
BeIecTB; OHA TEPMOCTOMKas U 0ojiee IpPoYHas, 4yeM
CTeKJIAHHAA.

B xummwuueckoii siaboparopum Bce BellecTBa H
PacTBOPHI COZIEPIKATCSA B IIJIOTHO 3aKPBLITHIX OaHKaX U
OyThLIKaxXx. X OTKPBIBAIOT TOJIBKO JJIS TOI'O, YTOOBI
B3ATh HEOOXOQUMYIO MOPIIUIO BeIlleCTBa WM PACTBO-
pa, a MOTOM 3aKpHIBalOT. KPBIMIKKU U MPOOKM KJaayT
Ha CTOJI BHEIIHE! MOBEPXHOCTHIO.

Or6op TBepAOro BelecTBa M3 OAHKM OCYII€CTBJIA-
0T 20X KOU unn wnamenem. OupegesleHHBIN 00beM
JKUIAKOCTH OTOMPAIOT NUNEMKOU HUIU C IIOMOIILIO
MEepHO020 YULUHODA.

OnBITH B IIKOJIE, KAK IPABUJIO, BHIIIOJHAIOT B 1PO-
o6uprxax. OHU U3TOTOBJIEHEI U3 TOHKOI'O CTEKJIa, II03TO-
My paboTaTh ¢ HUMH CJIeZIyeT OCTOPOIKHO. B mpo6upKy
IOMeIIalT TBepaoe BemiecTBo maccoi 0,5—1 r, uian
npubaIu3uTeNsHO 1/4 4allHOU JIOMKKH, a KHIKOCTHU
HaauBawT 1—2 MJ (B npobupKe 3T0 ¢j1oil B 1—2 cm).

! MBITH CHJTBHO HArDeTYIO CTEKJISHHYIO IIOCYAY HeJIb3sl, MOCKOIbKY TOpsi-
Yyee CTEKJIO IPH MOTAJaHUHA Ha HETrO BOJbI TPECKAETCH.

15




Puc. 6. 8 — MepHbIi uMnuHAP;

Na6opaTtopHas nocyaa: 9 — Kpucrannusarop;
1 — nuneTKa: 10 — 6yTbiNKa ANA XpaHEHUS MUAKOCTEN;
2 — CTeKIsiHHas nnacTuHKa 11 — BOPOHKa;

(npeameTHoe CTEKN0); 12 — dapdopoBan yalkKa;
3 — cTeKnsHHag nanovka, 13 — dapdopoBas CTynKa ¢ NEeCTUKOM;
4 — cTeKknaHHan TpyoKa; 14 — KanenbHUUa;
5 — KoHMYyecKan Konba; 15 — 6aHo4YKa ANs XpaHeHUs BEeLWecCTs;
6 — NNOCKOAOHHasn Konba; 16 — npobupkKa;
7 — XMMUYECKUM CTaKaH; 17 — dapdopoBas noxkKa

Boay B mpo6Gupky Jiydille HAJIUBATH C IIOMOIbIO
nPoOMbLEAKYU — ILIaCTMacCoOBOIO COCyJa C BOJOIA.
Ins aroro TpyOKy NpPOMBIBAJKH IIOMEIAOT B IIPO-
OUpKYy ¥ COKHUMAT PYKOW IJIACTMACCOBBIA COCYI
(puc. 7).
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Puc. 7.
MpombiBanka (a) u ee
ucnonb3osaHue (6)

s u3MesbueHUs] TBEPAOIrO BEIeCTBA MCIOJIb3Y-
“IOT pap@oposyo cmynky ¢ neCmMuKom.

BrinapuBaHue pacTBOPOB OCYIIECTBISAIOT B happo-
POBbLX uauwlKax WUIA TEePMOCTOMKUX cmakxanax. B
Jallkax TakKyKe IPOKAaJWBAIOT HEKOTOPbIe TBep/ble
BellleCcTBa.

Ecau HY»KHO BBINAPUTH BOAY U3 HECKOJIBKUX KalleJb
pacTBopa, TO 9TO AeJAI0T HA NPeOMEeMmHOM CmekK.ie.

O6opynoBanue. B xumnueckom KabuHeTe UMeeTCA
pasin4yHoe obopyaoBanue (puc. 8).

Puc. 8.

JNla6opatopHoe o60opyaoBaHue:
1 — NOXKKa ANs CHHUraHus
BeLllecTB;

2 — npobupKoaepKaTeb;

3 — wraTtuB ANna NPo6UPOK;
4 — TpeHora;

5 — TeXHOXMMUYECKUE BECHI;
6 — pa3HoBecChHl;

7 — NUHUET;

8 — mMeTannuyeckuin

n pappopoBbIi WNaTenu
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J1si mpoBeeHUs OIBITOB YacTO HC-
MIOJIB3YIOT Jlabopamoptblit wmamue. On
IIpe/iHa3HaYeH AJs 3aKpeIIeHUus Ipoou-
POK, K00, XMUMUYECKUX CTaKaHOB, (ap-
(opoBbIX UalIeK. JTO METAJIIUYEeCKUI
CTep)XeHb, BKPYYEHHBIH B MOACTaBKY
(puc. 9). lllTaTuB YKOMILIEKTOBaH My(-
TaMH, JanKkaMu, Kojabmamu. Kasknas
mydTa uMeeT ABa BHUHTA: OAUH — JJIs
COeMHEHUS ee CO CTePKHEeM IIITaTUBa, a
BTOPON — MJid 3aKpeIllJieHUusaA B HeH
JIaIIKY UK KOJIbIIA.

IIpoOupKy 3aKpensioT B JIAllKe II0-
OyMoKe K OTBEpCTHIO, a KOoJb0y — 3a
HIelKy, IpudYeM TakK, 4ToOBI cocyhd M3

Puc. 9.
Na6opaTopHblit
WTaTUB:

1 — noacTaBKa;
2 — CTepXeHb;
3 — myodrTa;

4 — KonbLo;

5 — nanka

Puc. 10.
HarpeBartenb-
Hble NpuGopbI:
a — CNUPTOBKa;
6 — raweHue
nnameHu
KONNa4yKowm;

B — rasogas
ropenka

JIAIIKY He BBINIAJAJ U €ro MOXXHO OBLIO B
Hel mmepeMelaTh. 3aKPYyYUBATh BUHT JIAIIKUA CJIEAYET
0e3 TUIIHUX YCUJIUM, YTOOBI He TPECHYJIO CTEKJIO.

Konbmo ciay»XuT mojacTaBKOW aas (papdopoBoid
YalmK#, KOJObl MJIM XMMHUYECKOTIO0 CTaKaHa, B KOTO-
PBIX HarpeBalT BEIIeCcTBa.

HarpeBaHue B XMUMHYE€CKOM KaOWHETE OCYIIEeCTBJISA-
IOT, UCITOJIb3Y sl CHUPTOBKY, CYX0€ roprodee, MHOTAA —
ra3oBYIO I'OPEJIKY UJIH 3JIEKTPOHArpeBaTeb.

Cnupmoéxa — CTEeKJAHHBIH COCYZ OIIpeaesieH-
HOl (opMBI, B KOTOPBLIA Yepe3 MeTaJJIUuYeCcKYyIo
TpyOKY BCTaBJIE€H (DUTHUJIb — IMOJIOCKA U3 CIIeI[UAJb-
HOo# TkaHU (puc. 10, a). CoUpPTOBKY 3aKpPHIBAIOT
kosnmauykoM. Ilepes ncnonb3oBaHMEeM B Hee HAJIUBa-
0T cnupT (A0 IOJIOBUHBI 00beMa) U BCTABJISIOT




Puc. 11.
Cyxoe ropioyee

TPYOKY ¢ puruiemM. 3areM K (DUTUJIIO ITOTHOCAT 322K -
YKeHHYIO CIIMYKY. UTOObI IOracUTh CIIUPTOBKY, CJIe-
AyeT HAaKPBITh ee KoJrmauykoM (puc. 10, 6), mnpekpaTus
IOCTYII BOo3AyXa K ropsamemy cnuptry. Heavssa dymo
Ha naams.

I'azosasn zopenrxa — MeTaLsINYECKOE YCTPOMCTBO
(puc. 10, 8), coefuHEeHHOE PE3WMHOBON TPYOKOH C
ra3zoBoil MarmcTpajbio. 3a)KUralT ras CIUYKOMH,
IIOAHOCS ee K MEeTaJJINYecKoil TPyOKe ropejKu Hu
MeJJIeHHO OTKpbIBasg KpaH Marucrpainu. Hab.uio-
daiime 3a nosagleHueM NIAMEHU MOAbKO COOKY.

NU3meHnsisa moJoOXKeHUE KpaHa, yCTAaHABJIMUBAIOT
BhICOTY I1aMeHn 4—5 cM. ['a3 ropur eBa 3aMeTHBIM
cuHHuM IameHeM. Ecau nimamMsa spKoe, HY»KHO YBeJIn-
YUTh JOCTYII BO3AyXa. JTO OCYIECTBJAIOT C IIOMO-
IIbI0 peryJisitopa, pas3MeIleHHOT0 B
HUXKHEeN yacTu ropeaku. Yrobwl mora-
CUTh ra3, 3aKpPbIBAIOT KpPaH Marucrpa-
au. He npukxacaiimecv Kk 6epxHell
yacmu zopeaku — oHa 00120 0CMaemcs
zopavell.

Cyxoe zopiouee — 3TO KyCOUKU 6eio-
ro roproyero BellecTBa, IIOXOXKHUe Ha
caxap-padusnag uau Gosbiine Tabier-
ku (puc. 11). Kycouek roprwouero kJja-
AYT HA TEePMOCTOMKYIO IIOACTaBKY H
moaKUrawwT cnudykoir. [acAT cyxoe
roppouee, HaKpbIBasg ero MeTaJlJIMue-
CKUM KoJmaukoMm wuau ¢apdopoBoit
YaIIKOM.

Mpocrenwiune onepayum
B XUMU4YECKOM 3KCNEepuMeHTe

O0napy:xeHue 3anaxa Beumiecrsa. [[J1g Toro 4To6bl
00HApYXUTh 3amax BeIlllecTBa, COJEPIKalllerocs B
mpodupKe, HEOOXOAUMO PYKOM «3aXBAaTUTh» BO3AYX
HaJ IpoOUPKOM U HAIpaBUTh K Hocy (puc. 12). Bosayx
BIBIXAIOT OCTOPOKHO, HEOOJIBLIINMHU MOPIUAMHA.

IlepeMeminBaHMe KMAKOCTH B CTaKaHe MJM IIPO-
OMpKe. OTY OIEpaIHI0 OCYII[ECTBIAIT C ITOMOIIbIO
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Puc. 12.
OGHapyxeHue
3anaxa
BelecTsa

Puc. 14.
NMepenuBaHue
UAKOCTH:

a — 13 6aHOYKK
B NPOGUPKY;

6 — C NOMOLLbIO
CTEKNAHHOMN
nanoyKu;

B — W3 O[1HOM
npo6upku

B Apyryto

Puc. 13.
MepemelwmnBaHme XUAKOCTHU:
a — CTEeK/IAHHOW Nano4yKoKn; 6 — BCTPAXUBAHUEM

JUINHHOM CTEeKJIAHHOU nanouku (puc. 13, a). Ecau ee
HeT, NPoOUDPKY OepyT Tpems majabllaMé IIOGJIUKe K
OTBEPCTHIO U OCTOPOXKHO BCTPAXUBAIOT COAEPIKUMOE
(puc. 13, 6). 3anpewaemcs 3axpvi8ames omeepcmue
npobupKu naivyem, a nOMoM UHMEHCUBHO 8CMPAXU-
8ambv HUOKOCMb.

IlepenunBanue KUAKOCTH. BYTBLIKY € dKUAKOCTHIO
6epyT B PYKY TakK, 4TOOBI 3aKPBITh 3TUKETKY; TOTJa
OCTATKH XXHUJKOCTH He OyAyT mmonajgaTh Ha HAAIKUCH U
nospexaaTh ee. KpaeM ropaslmka OyTBLIKH C YKHJI-
KOCTBIO KacalTCsA OTBEPCTHUA APYroro cocyaa, KOTO-
PBIA JeprKaT HaKJIOHHO, H OCTOPOYKHO HAJIUBAIOT B He-
ro HeoOX0JMMOe KOJHUYECTBO Kujakoctu (puc. 14, a).
WHoraa ucnonb3yioT BOPOHKY.

20




HasmBaTh }XKUAKOCTH B CTAKAH U3 OYTHLIKU MOYKHO
110 CTEeKJIAHHOM maJyiouke (puc. 14, 6).

HKugxocTs U3 OTZHOM IIPOOGUPKU B APYTYIO IIepeu-
BaIOT TAK, KAK IIOKAa3aHO Ha PUCYHKe 14, 8.

Harpesanue BemecTBa B npooupke. IIpo6upky c
BEILleCTBOM WJIM PACTBOPOM 3aKPEIJISIOT B ee BepXHel
YacTu B MPOOMPKOAepIKaTeie NI B JIAIIKe J1abopaTop-
Horo mratusa (puc. 15). ITons3ysack npobupKoaepxa-
TeJieM, CHauaJia OCJabJIA0T B HEM 3a*KUM, CABUTas B
CTOPOHY PYYKH, BCTABJIAIOT IPOOUPKY U, IPUIEPIKU-
Bas ee, IepeMeIaloT 3a>KUM B IIPOTHUBOIIOJIOXKHOM Ha-
npasjeHun. Ilocie 3TOro 3a’KUraroT CIUPTOBKY WU
cyxoe ropiouee. CriepBa paBHOMEDHO HarpeBaioT BCIO
MIpoOUpPKY, a IOTOM, B BepXHeil 30He ILIaMeHH, Ty ee
4acTh, B KOTOPO# HaxoauTcs BemiecTBo. Ilocie onbrTa
ropsiuyio IpoOMPKY He BBIHMMAIOT U3 IIPOOHUPKOAEP-
JKaTess, a KJIaAyT BMECTe C HUM JJIA OXJIaKJIeHUA Ha
KepaMHUUYeCKYI0 HJIM MeTaJJINYEeCcKYIO0 II0JICTaBKY.
Ecsnu npobupka 6bLIa 3aKpeIlyieHa B IITaTUBe, ee 0CTa-
BIAIOT B HeM. CIMPTOBKY UJIM CyXO0e Tropiouee racsr.

Harpesanue BemectrBa B hapdopoBoii yamke. B
J1abopaTOPHOM IITATHBE C IIOMOIIbI0 MYy(ThI 3aKpen-
JISAIOT KOJIBIO, CTaBAT Ha Hero (apdopoByio 4yamky c
BeI[eCTBOM MJIM PAacTBOPOM. 3a’XUral0T CIHPTOBKY.
3aTeM KOJbI0 IIOJHUMAIOT UJIN OIIYCKAIOT B IIITATHUBE
Tak, 4TOO0bl BEPXHAS YaCTh IIJIaMEeHU Kacajaach HUMXK-
Hell yacTu yamiku (puc. 16).

Puc. 15. HarpeBaHue XMAKOCTU B Npo6uUpKe: Puc. 16.
a — 3aKpenneHHon B npobupKoaepxarene; HarpeBaHue X1aKoCcTH
6 — 3aKpenneHHou B WraTtuee B papdpopoBom Yalwke
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BrimapuBaHMe KHIKOCTM HAa NPEeIMETHOM
crekyae. IlpeamMerHOe cTeKJIO 3aKpeniasaiOT B
npobupkozep:xkarese. C IoMomb0 CTeKJIAHHOM
MMajJO4YKM, TPYOKM WJIM NUIIETKM HAHOCAT HA
CTEKJIO HEeCKOJIBKO KalleJIb PACTBOPA U PABHO-
MEPHO HarpeBalOT HaJ ILIaMeHeM BCIO IIOBepX-
HOCTB cTekJia (puc. 17) 1o mosHOro BhIMapuBa-
HusA xujgKocta. Ilocie onbiTa ropsivee crekso
KJaayT BMecCTe C IpoOUpKoJepsKaTejieM AJs
OXJIAXK/JIeHUA Ha KepaMUYECKYIO0 UJIN MeTaJLIu-
YeCKYIO ITO/ICTABKY.

Puc. 17.
Bbinapusaxue )maKocTn
Ha NpeAMeTHOM cTekne

MpaBuna TexHUKK 6e3onacHOCTH
BO BpeMSf paboTbl
B XMMUYECKOM KabuHeTe

1. Kakablii onbIT BbINONHAWTE CTPOro MO WHCTPYKLMK, UMEIOLLENCS B
y4e6Hu1Ke, 1 B COOTBETCTBMU C PEKOMEHAALUAMM YUUTENS.

2. OnbITbI ¢ MCNONb30BAHMEM UK 06Pa30BaHMEM BPEeaHbIX NeTY4ux
BeLlecCTB, a TaKXXe ra3oB C pE3KUM 3anaxoM NPOBOAUTE B BbITSKHOM
WwKady ¢ BKIOYEHHBIM MOTOPOM.

3. 3a xoaom onbiTa B Npo6upKe HabnoaaiTe yepes ee CTEHKU. Henb3s
CMOTpeTb Ha BelecTBa B OTBEpCTUE NPOGUPKU, 0COGEHHO BO BpeMs
HarpeBaHus.

4. Pa6botas c orHem, 6yabTe 0CO6€HHO BHUMATENbHbI U OCTOPOXXHbI!

5. Harpesa#Te Nnpo6UpKy C pacTBOPOM MM BELLECTBOM paBHOMEPHO.
Mpu aTom 3anpeleHo HanUBaTbL WAWM HacbiNaTb B HEEe Kakoe-nu6o
BeLecTBO, CTaBMUTb ropsivyo NPOGUPKY B N1AaCTMACCOBbIM LITATUB.

6. Kateropuyecku 3anpeujaerca 6paTtb BewecTsa pykamu, npo6osarhb
MX Ha BKYC, paccbinaTtb, pa3épbi3ruBaTtb UK NOAXKUraThb.

7. Ains ONbITOB UCNONL3YIATE TONLKO YUCTYIO Na6OPaTOPHYIO NOCyAy.

8. lpn nonajaHuM Ha KOXy KaKOro-nM6o BelecTBa CTPAXHUTE ero,
CMOMITE AOCTATOYHLIM KOJIMHECTBOM MPOTOYHOM BOAbI U cpa3y o6pa-
TUTECh K Y4UTENIO UNKu nabopanTy.

9. MNocne NnpoBeAeH1s ONbITOB TIWATENbHO BLIMOUTE PYKU C MbIJIOM.

10. He ynoTtpe6nanTe nuuly B XuMU4ecKoM KabuHeTte!
11.MNpu Hec4yacTHOM cCny4ae HeMeANeHHO 06paTUTECh K YYUTENIO.
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Puc. 18.
JTUKeTKa
Ha 6aHKe
C NaKoM

?

Macca HeTro 3,5 wr

9Tu npaBuJa HeOOXOANUMO IOMHUTH €eIlle U IIOTOMY,
YTO HEKOTOPHIE U3 HUX MOTYT NPUTOAUTHCA B IOBCE-
JHEeBHOW >XU3HU. Mepbl IPEeJOCTOPOIKHOCTH IIPHU
pabore ¢ KpacKaM#, OPraHUUYECKUMH PacTBOPUTE -
MU, MOIOI[UMH CPEACTBaAMH, AJOXUMHUKATAMHU, APY-
rHMH TOBapaMu OBITOBOM XMMHHU YKas3aHbl Ha ymna-
KOBKax WX dTUKeTKax (puc. 18).

MEPbI NPEAOCTOPOXXHOCTH

XpaHuTb B NIOTHO 3aKPbLITOW 6aHKe B CYXOM, XOPOWO NpoBerT-
puBaemMoM nomeuleHuy, 6epeyb OT Bnaru, Tenna u NPAMbIX
CONHEYHbIX Ny4Yen.

Bo Bpema pabGoTbl C NIAaKOM, @ TaKke NOCNe ee OKOHYaHuA
NPOBETPUTL NOMELLEHKE.

Ons 3awmThl pyK MCNONb30BaTbh pe3nHoBble nepyatku. He
B/biXaTb, HE AONYCKATL NONAaAaHUA B rNasa, He KypUTb.

Bepeyb ot orus!
CpenaHo B YKpauHe.

BbiBOAbI

Bo BpeMsa npoBeJeHHA XMMHYECKOTr0 dJKCIIepHMEeHTa
YYeHHKH TOJIKHBI COOJII0IaTh MPaBHJIa paboThI M TeX-
HHUKM 6€30I1aCHOCTH.

Ha ypokax B kaOMHeTe XMMUH HCIOJb3YIOT pa3jiuy-
HbIe BHIBI CIIeI{HAJbHOM MOCYABI, JJabopaTopHOe 000-
pyioBaHHE, OCYIIECTBIAIOT HeO0OX0AUMBbIEe ONePalHH C
BellecCTBaMH.

8. Bbibepute npaBufibHble OKOHYAHWA TMPEANOXKEeHUn (MX MOXKET ObiTb

HECKO/bKO).

1) OnbITbl MOXHO BbIMO/HATS...
a) KaK TONbKO Havancs ypok;
6) nocne pa3peLleHns yauTens,
B) TONIbKO T€, KOTOPbIE ONUcaHbl B yHeOGHUKE UK yKa3aHbl y4uTenem;
r) Te, KOTOpble XO4EeTCA cAeNiartb caMoMmy.
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10.

11.

12,

13.

2) NMpoboBatb B XMMUYECKON NabopaTopumn Ha BKYC ...
a) MOXXHO COfly, YKCYC, CONb U HEKOTOPbIE APYrUe BellecTBa, U3BEeCTHbIe
U3 NOBCEAHEBHOW XU3HMU;
6) HeNb39 HW OAHO BELLEeCTBO;
B) MOXXHO BCE HEAA0BUTbIE BelecTBa.
3) Mocne oKoOHYaHUsI NMPaKTUYECKON paboTbl HE06X0AUMO ...
a) ybpatb nocne cebs paboyee MecTo;
6) ocTaBUTb BCe BeuwlecTBa 1 o6opyaoBaHue Ha cTone, 4Tobbl ux yépan
nabopanT;
B) BCE OCTaTK/ pacTBOPOB U BELECTB CNUTb UK CCbiNaTb B CNeuuanb-
HbIK cocya;
) BbIMbITb PYKW.
4) HarpeBaTb NpobMpKy C BEWECTBOM HaAo ...
a) iepxKa ee pyKou BO3/1e OTBEPCTUS;
6) NnpeaBapuTENbHO 3aKpenue ee B NpobupKoaepxarene;
B) CHavyana BClo, nepemelas B niaMmeHu, a noToM — TONbKO Ty YacTb,
ri€ HaxoauTCH BeLLeCTBO;
) TONbKO B TOM 4YacTwu, rae HaxoauTCS BELECTBO.

. HazosuTte nocyay n o6opyaoBaHune, KOTOpble UCNONL3YIOT: a) A1 Nepenu-

BaHWA XuAKocTen; 6) Ans HarpesBaHWs BeELWECTB; B) AN BbiNapuBaHus
BOAbl U3 PAcTBOPOB.

Kakue npaBuna TeXHUKU 6e30MacHOCTU creayeT cobnioaath BO Bpems
onbITa, NpegycMaTpuBaloLLero HarpesaHue?

Kakue npaBuna TexHMKU 6e30nacHoCTU, NpuBeAeHHble B naparpade, aB-
NAKOTCA aKTyaslbHbIMU BO BPEMS PEMOHTHbIX Pa6oT B KBapTUpe?

MNMoyemy nabopaTopHbIN WTATUB U AeTanu K HeMy U3roToBNSIOT U3 MeTan-
na, a He U3 nnacTMmacchbl?

Moyemy Ana nepemelwmBaHusa XUAKOCTU B CTaKaHe MHorga ucnonb3yoT
CTEK/IAHHYIO NMano4YKy C pe3MHOBbIM HaKOHEYHUKOM?

MPAKTUYECKAA PABOTA N2 1

CTtpoeHue nnameHu.
Mpoctenwmne onepauumn
B XMMU4YECKOM 3KCNEepPUMEHTE

I'Iepen BBIINIOJITHEHHEM npax'rlmecxoi«'x pa60'ru BHUMATEJIPHO IPOYU-

TaiiTe NpaBUJia TEXHUKY 0€30I1aCHOCTH B XUMHYECKOM KabuHrere (c. 22)
M CTPOTO UX cobirofaiire.
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onbIT 1
U3y4yeHue «CTpoeHUs» NnamMmeHun

3a)krure cBeuy. Bbl yBUAMTE, UTO ILJIaMsd
HeogHOpoxHoe (puc. 19). B HuimcHeill, TemHOI,
YacTH IJIAMEHU TeMIlepaTypa HeBbIcoKasa. M3-3a
HEeJOoCTATKa BO3AyXa IOPEeHHe 3Jech IOYTH He
IIPONCXOAUT. BelecTso, 13 KOTOPOTO U3TOTOBJIE-
HaA cBeya, CHauaJia IJIABUTCA, & 3aTeM IIpeBpa-
11aeTcsi B ra3000pasHble TOpIoYre BeIlecTsa.

B cpedneil yacTu riaMeHu TeMIiepaTypa BhIIIIe.
3ech 4acTh BEIIECTB CrOPaeT, a OCTAIbHEBIE pacia-
JIal0OTCs ¢ 00pa3oBaHMEM IMOPIOYMX ra30B U YACTUIL]
cayxu. TBep/ble YaCTHIBI PACKAJIAIOTCS U CBETAT-
cs. IToaTomy ara JyacTh ILIaMEeHU caMas ipKasi.

JokakuTe HATMYUE YACTHLL CAYKH, IIOMECTHB B
Puc. 19. CPeIHIOI0 YaCTh IJIaMeHH (apdopoBBIe YAIIKY
CTpoeHue nnamexu Wiy mmnaress. Yro mabmogaere?

BepxHsas yacTh IIaMEHU MMEeT CaMyl0 BBICO-
KyIO TeMmepaTypy. B Heil Bce BeliecTBa cropaioT IIOJHOCTHIO; IIPUA 9TOM
00pasyooTes YIJIeKHUCIBbIN I'a3 ¥ BOASHOM mmap.
Bo Bpems npoBefieHMsI XUMHUYECKUX ONBITOB HA2Zpe6aAmbv GeuLecmea
HYNCHO 8 8epXHell Hacmu NIAMeHU, 20e memnepamypa HaueblCULas.

OlnbIT 2
MpurotoBneHue pacTsopa cosu

IIImarenem orbepure U3 6aHKM HEGOJbIIIOE KOJUUYECTBO IMOBApEeH-
HO# cou’ (1/3—1/4 uaiiHOi JOKKHN) U IOMECTUTE ee B XMUMUYECK Uil
crakaH eMKkocThio 50 mur. JloseiiTe K contu Boay (He 60JIbIe MOJIOBUHBI
cTakaHa) U IepeMelIuBalTe CTEeKJAHHOW NaJO0YKOH JO0 IOJHOIO
pacTBOpPEHU S BeIlecTBa.

onbIT 3
NepenuBaHue pacTBopa
OCTOpPOKHO IepeJieiiTe YacTh PACTBOPA COJIM U3 CTAKAHA B IPOOUPKY

1o 1/3—1/4 ee o6bema. Ilociie aToro nepeseiite mpumMepHo 2 MJI PacTBO-
pa u3 3Toi npodupku B Apyryio. O6e npodupKH HOCTABLTE B IIITATHB.

Yuuresib MOMKET 3aMEHUTH IMOBAPEHHYIO COJIb KaJbIMHUPOBAHHOI
COMOM MJIN OKPAIIIEeHHBIM BEIeCTBOM (HAIIPpUMED, MEHBIM KYIIOPOCOM).
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onbIT 4

HarpeBaHue XXuaxkocTtu B Nnpo6uUpKe,
3aKpensieHHOM B luTaTuBe

IIpo6upKy ¢ 2 MJI pacTBOPA COJIM 3aKPENUTe HAKJIOHHO B JIallKe IITa-
THBa OJMIKEe K OTBepCTUIO. 3asKrure cnuproBKy'. OTperymmpyiite
BBICOTY IOJIOKEHUA JIallKU B IITATUBE TaK, YTOOBI HUIKHSAA 4aCTh IIPO-
OMpKHM HAXOAUJIACh B BePXHEH YacTH IJlaMeHu. BosbMuTe CIUPTOBKY B
PYKY ¥ PaBHOMEDHO IIporpeiiTe BCIO NPOOMPKY. 3aTeM IIOCTABbTE CIIUP-
TOBKY IO/ IPOOMPKY 1 HarpeiTe pacTBOP B Heli 0 Kunenus. He donyc-
Kaume 8vLbpoca xudxocmu u3 npobupru!

OTcraBbTe CIUPTOBKY, He racs ee, IJIs CJIeyIOIIero OmbITa.

onbIT 5

HarpeBaHue XuaKocTu B Nnpo6uUpKe,
3aKpenneHHou B NpobupKoaepxarene

3aKpenuTe BTOPYIO MPOOMPKY C PACTBOPOM COJIU B IPOOMPKOZEpIKAa-
Tese. CHayas1a pABHOMEPHO HAarpeiTe BCIO IPOGUPKY, a HIOTOM — Ty ee
4acTh, I'Zle HaXOAUTCA XUAKOCTh. Kak TOJBKO pacTBOp 3aKMIIMT,
OTCTaBbTe COMPTOBKY M IIOTAaCHUTE €€, HAKPHIB KOJIMAYKOM.

He BriamMas npobupky 13 NIPOGMPKOAEPIKaTeNs, BhLISHTe ropaAdYnii
PacTBOP B CTAKAH M IOJIOKHUTE IPOOMPKY BMeCTe C MPoOUPKOAepIKaTe-
JIeM Ha CIeIUaJbHYI0 IOACTaBKY AN oxXJaxaeHus. He cmasvme zops-
Yyi0 npobupKy 6 naacmmaccoswvlic umamue!

t)

14. U3 Kakux 4acTen cocTouT nnama? OxapaKTepUsymnTe ux.

15. B KaKoM cniy4ae )UAKOCTb B KoNnbe 3aKUnuT 6bicTpee: Koraa ninamMs oxsa-
TbiBA€T BCIO KONGY MK KOraa ee AHO HaXOAMTCS B BEPXHEW YacTu naame-
HU? OTBET 060CHYMHTE.

16. Mo4yemy nNpu HarpeBaHMKU NPOBUPKMU HYKHO CHaYana BCIO ee NporpeTb?

17. B Kakylo CTOPOHyY cnieflyeT HanpaBnsTb OTBEPCTUE NPOBUPKU, B KOTOPOK
HarpeBatoT XUAKOCTb?

18. lNo4yeMmy Henb3sa CTaBUTb rOPSsYY0 NPOBGUMPKY B MNACTMACCOBbLIN WTATUB?

' BMeCTO ClIMPTOBKM MOKHO MCIIOIb30BATE CYX0€ roproyee.
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pasmea

IlepBoHauaJbHBIE
XUMHUUYECKHEe IMMOHATUSA

Puc. 20.
MpupoaHbie
BellecTsa

BeuwectBa
M UX CBOUCTBA

Martepuan naparpada nomoxeT Bam:

> pasnuyatb BellecTsa, GU3NYECKUE TeNa U matepuansbl;
> XapaKTepu3oBaTb BellecTBa No GU3NYECKUM CBOW-
cTBaM.

BemecTBo. B noBcefHeBHOM KU3HU MBI CTAJIKHABA-
eMcsi co MHOrumMu BemjecrBamu. Cpeau HUX — Boja,
IIecoK, ’Kejge30, 30JI0TO, caxap, COJb, Kpaxmal,
yrojb... IIpomoykaTs 3TOT IIepeueHb MOYKHO OUYeHb
moaro. B coTHu pas 0oJibIlle BEeIIeCTB HCIIOJb3YIOT U
IIOJIy4aloT YYEHBbIE.

Hyine ussectHO cBhimne 20 MaH BemecTB. MHorue
M3 HUX CyuiecTBYIOT B npupoge (puc. 20). B Bo3gyxe
eCTh pasJW4yHbIe rasbl; B peKaxX, MOpPSAX M OKeaHaXx,
KpOMe BOJbI, — paCTBOPEHHBLIE B HeM BeIleCTBa;
B TBEPAOM IIOBEPXHOCTHOM CJIO€ Halled IIJIAaHEeThl —
MHOTOYMCJIEHHbIE MUHEPAJIbI, TOPHBIE IIOPOALI, PYABI




Puc. 21.
UckyccTBEHHO
nony4eHHble
BellecTsa

U T. . Upe3BhIYaifHO OOJIBIIIOE KOJUYECTBO BEIIleCTB
HAXOIUTCS U B )KUBBIX OPraHU3Max.

AnoMuHUA, IUHKA, alleTOHA, U3BEeCTH, MbLIA, ac-
NIMPHHA, IOTUATUIEHA, MHOTUX APYTUX BEIeCTB B IIPH-
pojzie HeT. VIX BhIIyCKaeT MIPOMBIILIEHHOCTS (puc. 21).

Hexoropsle BemecTBa, CyIeCTBYIOIIUE B IPUPOJE,
MOKHO IIOJIYYUTh M B XUMHYECKOU JabopaTopuu.
Tak, mIpu HarpeBaHMW MapraHIOBKU BBIJEJIAETCS
KHCJIOPOJ, a TP HArPEBAaHUU MeJjia — YIVIeKUCJIbINA
ras. YueHble IDU BBICOKOUM TeMIIepaType U JaBJIeHUun
nmpeBpamiaoT rpaduT B ajaMasd, HO KPUCTAJIUKY HC-
KYCCTBEHHBIX aJIMa30B OYeHb MEJIKHe U HeIIPUT'OJHbI
JJIsi U3rOTOBJIEHUA IOBEJIUPHBIX yKpameHuit. [Touy-
YUTH JKe IOJyIParoesHbli KaMeHb MaJaxXuT ¢ IIOMO-
IIBI0 XUMUYECKHUX OIBITOB HE YIaeTCs.

HeomwsemnemvLm npusHaKom eu,ecmaa a689emcs
macca. CBeTOBbIE JIyYM, MATHUTHOE I10JIe He UMEIOT
MaccChl ¥ K BeIl[eCTBaM He OTHOCSATCH.

BemecTBO — 3TO TO, M3 Yero COCTOMT (PU3HUYECKOEe TeJIO.
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Duauveckum mesoM HA3BIBAIOT BCE, UTO HMEET
maccy u oobeM. PUIUUYECKHUMH TeJaMU SBJISIOTCH,
HaIpuMep, Kaljasd BOJbl, KPUCTAJJIUK MHHEpAasa,
00JIOMOK CTeKJia, KyCOYeK ILIaCTMACChl, 3€PHO IIIIe-
HUIBI, A0JIOKO, OpeX, a Takike Jo60i IIpeaMeT, uaro-
TOBJICHHBII 4€J0OBEKOM, — 4Yachl, UrPYIIKa, KHUTa,
I0OBEJIUPHOE YKpAaIleHue u T. [I. '

» HasoBure BelectBa, M3 KOTOPBIX COCTOAT TAKHUe
(husnueckwue Tesa: JbAUHA, I'BO3/L, KapaHalll.

BemecTBa, ucnosnb3yemsble Uisi MU3rOTOBJIEHUA IIPe]-
MeTOB, 000PY/JOBaHMsA, a TAKIKE B CTPOUTEILCTBE U IPY-




I'MX OTpaclfX, HasblBalOT mamepuanamu (puc. 22).
IlepBBIMU B MCTOPUH YeJIOBEUECTBA OBLIN IPUPOJHbIE
MaTepuasbl — JApeBecuHa, KaMeHb, rimHa. Co Bpeme-
HeM JII0IM HAYyYHJINCh BHIILIABIATE METAJLIBI ¥ CTEKJIO,
IoJy4daTh U3BeCTh U IIeMeHT. B nocieauue necaruie-
THA Ha 3aMeHy TPaJUIIMOHHBIM MaTepHajiaM IMPUXO0-
IAT HOBBIE, B YACTHOCTH PA3JIMYHBIE ILJIACTMACCHI.

JIMHOJIEYM

Puc. 22.
CrpoutenbHble
marepuanbl

P 13 kakux marepmaJioB (Iacrmacca, CTeKJO, Me-
TaJJI, TKaHb, IPEBECHHA) MOTYT OBITH U3I'OTOBJICHDI
Basa, oxKepesibe, Tapeska?

ArperaTHbie COCTOSTHMSA BelecTBa. BelecTsBo mo-
JKeT CYIIeCTBOBATh B TPEX arperaTHLIX COCTOAHUAX —
TBEPJOM, JKUJAKOM U ra3zoo0pasHoM.

IIpu HarpeBaHMM TBep/ible BeIeCTBA IJIABATCH, a
JKUJKOCTHU 3aKHUIIAIOT, IpeBpamasck B nap. Iloau:xe-
HUe TeMIlepaTyphl IPUBOAUT K 0OpaTHBIM IIpeBpaiie-
HUsAM. HekorTopble raspl IPHU BBICOKOM JaBJIEHUH
cormkarores. [Ipu Bcex aTUX ABJIEHUAX MeJibyaiIiiue
YaCTUIIBI BeIllecTBa He paspyuiaporcsa. Takum obpa-
30M, 8eW,eCcmeo0, U3MEeHAS azpeeammoe cCoOCmostue, He
npespauwiaemcs 6 dpyzoe.

Kaxaplii 3Haer 0 Tpex arperaTHbIX COCTOAHUAX
BOJBI, B KOTOPBIX OHA CYIIECTBYET B IIPUPOE: Jie],
BOJa, BOAAHOU map. Ho He BCAKOe BeIECTBO MOMKET
OBITH TBEPJBIM, YKUJAKUM U razoobpasusiM. s caxa-
pa M3BECTHBI /|BA arperaTHbIX COCTOSHUSA: TBepAOoe U
skupkoe. IIpu HarpeBaHUM caxap ILJIABUTCH, 3aTEM €ro
pacruiaB TeMHeeT, U MOSABJIAeTCA HeNPUATHRIA 3amax.
9TO CBUETEILCTBYET O IMpPEeBPAIlleHUN caxapa B Apy-
rve BelllecTBa. 3HAUUT, Ia3000pasHOr0 COCTOAHUS
IJIS caxapa He cyliecTByeT. A TaKkoe BellecTBO Kak
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rpaduT HeJb3sA paciiaBuTh: pu Temieparype 3500 °C
OH cpa3y IIpeBpallaeTcs B map.

Kpucrananueckne u amopcgusie Bemecrsa. Eciu
paccMaTpuBaTh COJIb M caxap uepe3 yBeJIUYUTEeJILHOe
CTEKJIO, TO MOYKHO 3aMEeTHTbh, UTO KDPYIHHKH COJIH
umeroT (popmMmy KyOMKOB, a caxapa — Apyryo gopmy,
HO TOXKe IPaBUJIbHYIO, cUMMeTpuyHylo. Kaknas ta-
Kasg KPYIUHKa ABJIAeTCA Kpucrajwaom. Kpucmann —
9TO NPUPOJHOEe (hU3UYECKOe TeJ0, UMeIolee IJIOCKHUe
rpasu (IIOBEPXHOCTU) M IpsMbIe pedpa (CTBIKKM rpa-
Heii). CieoBaTeIbHO, COJIb U caXap — KPHUCTaJLIHNYe-
cKkue BemjecTBa. K TakuM BellecTBAaM OTHOCATCH
JIMMOHHAsA KHUCJIOTa, IVII0K03a, ajiMa3s, rpadur, metas-
ael 1 gp. (puc. 23). Bo MHOrux ciay4yasx KPUCTAJLIbI
BEII[eCTB HACTOJILKO MEJIKHEe, YTO UX MOXKHO YBHUJETh
TOJIBKO IO/ MUKPOCKOIIOM.

CTekJ0 — He KpHUCTALIMYecKoe, a amoppHoe'
BemiecTBo. Ecim ero maMesbuyuTh, TO MOJIy4YuM Oec-
¢opMeHHBIe KYCOYKH, HE IMOXO0XKHe APYr Ha Jpyra.
AMOpGhHBIME BelleCTBAMHU SABJIAIOTCA TaKKe Kpax-
MaJl, MyKa, [OJIUITUJIeH U Ap. (puc. 24).

METHBIN

KYIIOPOC
Puc. 23. Puc. 24.
Kpuctannuyeckue Bewecrea AmopdHbie BewecTsa

duzuuecKkre CBOMCTBA BellecTB. Bce BemecTBa
Yype3BBIUAHO pasHOOOpas3HbI; Kakjoe objajgaer
COBOKYIIHOCTBIO OIIpeIeJIEeHHBIX CBOMCTB.

CeoiicTBa Benecrsa — 9TO INPH3HAKH, II0 KOTOPBIM BeliecTBO
OTJIMYAEeTCs OT IPyroro uiM Mo 00HO0 eMmy.

! PepMIH IPOMCXOAMUT OT IPEYECKUX IPUCTABKH @- U ¢j10Ba morphé — dopma.
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Meneso JIerko OTJIMYUATH OT APEBECUHBI II0 IIBETY,
ocobomy OJIeCKy, a TaKyKe Ha OIylb: METAJIJI BCcerjga
Ka)keTcs 00Jiee XOJIOJAHBIM, TaK KaK JIy4Ille IPOBOJUT
reryiorTy. OCOGeHHOCTHIO JKejie3a ABIAETCA TO, YTO OHO
IPUTATUBAETCA K MarHuTy, a JpeBecMHa — HeT. B
OTJAMUYME OT JKeJjie3a JpeBecHHa B BOJe He TOHET,
MIOCKOJIBKY €€ TLJIOTHOCTh MEHbIIIe IIJIOTHOCTH BOJBI, &
IJIOTHOCTH »Keje3a — Goible. JKene30 BeIIepIKUBaET
BBLICOKYIO TEMIIEPATYPy, a ApeBecruHa cHayaja TeMHe-
eT, 3aTeM YepHeeT U 3aropaeTcs.

CgolicTBa BellecTBa, KOTOPbIE ONpeIesoT Ha0aI0AeHneM UM u3-
MepeHueM, 0e3 npeBpalleHusl ero B Apyroe BenecTso, Ha3pIBAKOT
dusuveckumu.

BaskHelinne (pu3udyecKue CBOMCTBA BellecTBa :

e arperaTHoe COCTOSHHE IIPU OIpeJleIeHHBIX TeM-
rnepaType U AaBJI€HUU;

1BeT, 6JiecK (MJIX UX OTCYTCTBUE);

3anax (MM ero OTCyTCTBUE);

PacTBOPUMOCTS (MJIX HEPACTBOPHUMOCTS) B BOJIE;
TeMIepaTypa ILJIaBJIeHUs;

TeMIepaTypa KUIIeHUs;

IIJIOTHOCTB;

TEeIJIOIIPOBOLHOCTb}

3JIEKTPONPOBOAHOCTh (MM HE3JIEeKTPOIPOBOJ-
HOCTB).

IlepeueHb (hU3NMYECKUX CBOMCTB TBEPABIX BEIleCTB
MOKHO PacCIIUPUTh, BKJIIOYHAB B HETO TBEPJOCTh, I1JIa-
CTUYHOCTHh (MJIX XPYHOKOCTH), a AJIA KpHUCTAJJIAYec-
KUX — ele ¥ (popMy KPHUCTAJIOB. XapaKTepUays
JKUJKOCTh, YKas3bIBAlOT, KaKad OHA — IIOJBUYKHAdA
WJIA MAacCJIAHUCTASA.

Taxkue ¢puanueckume CBOHCTBAa KaK IIBeT, 3amax,
BKYC, (popMa KPHCTAJJIOB MOYKHO OIIPEJeIUTh BU3Y-
aJbHO, C IIOMONIBI OPraHOB YYBCTB, & IJIOTHOCTb,
3JIEKTPOIPOBOAHOCTDL, TEMIIEpaTypy IJIaBJIeHUA U
KUIeHUus olpenensaT uamepenueM. CBeneHUs o
(pusnuecKUxX CBOMCTBAX MHOIMX BeIeCTB cOOpaHBI B
crelUaJbHOM JIMTEpaType, B 4aCTHOCTU — B cIIpa-
BOUHMKAX.
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du3nyecKkue CBOMCTBA BELLECTBA 3aBUCSAT OT €ro
arperaTtHoro coctosiHusi. Hanpumep, naoTHOCTb
/ibjja, BOAbl M BOASIHOIo napa pas/sim4yHa. lazoobpas-
HbI KUC0POA 6eCUBETHbIN, a XXUAKUA — rony6o.

3HaHMe (HUBMYECKUX CBOUWCTB IIOMOTAeT «y3-
HaBaTb» HeMaJlo BemlecTB. Hanpumep, Meap —
eIUHCTBEHHBIN MeTas KpacHoro sera. CoJe-
HBII BKYC HMMEET TOJBKO IIOBApPeHHAS COJIb.
HNopx — mouTty yepHOE TBEpoe BeIlecTBO, KOTO-
poe IIpY HarpeBaHUM IIpeBpamiaeTcs B TEMHO-
(huonerosslii nap (puc. 25). B GonbminaCcTBE CIIy-
4JaeB JJIA ONpellesIeHUs BeIlllecTBa HY KHO IIPHU-
HHUMAaTh BO BHUMaHHE HECKOJBKO €r0 CBOMCTB.

Puc. 25.
HarpeBaHue noga

JIABOPATOPHbIN OMbIT N 1

O3HaKoMmneHue ¢ PU3n4YeCKUMuU
CBOWCTBaMU BeLLECTB

Bawm BbIZaHO TpU NPOGHPKH, B KOTOPHIX COlEPKaTCs ceauTpa’, rpa-
dbur u nosmaTHaen’. B BanieM pacnopsaKeHNH eCTh CTAKAH ¢ BOAOM (M/In
IIPOMBIBAJIKA) ¥ CTEKJIAHHBIE IAJOYKH.

Onummre Bejectsa. KakoB XxapaxkTep 4acTul] Kax0ro BerecTsa (Kpy-
CTAJIMKH, IIOPOIIOK, MeJKHe KYCOUYKH ITPOU3BOJIBHON (hopmbl)? Beisic-
HNUTEe, PACTBOPAIOTCS JIX BEIeCTBA B BOJIE, JIerdye OHU MJIHM TsiyKellee ee.

Sanummure GpusnvecKue CBONCTBA BeIeCTB B TabauImy:

BemecTeo
DduzuvecKue CBOHCTBA

Ceamrpa T'pagur TommaTaiien

ArperaTHoe COCTOSTHHE
B OOBIYHBIX YCIOBHAX

——

“ee

Kakxoe cBOiicTBO (CBOMCTBA) IO3BOJIAET OTJIMUUTE KAMK0€ BeIecTBO
OT ABYX APyrux?
HagzoBure cBoiicTBa, 0OfHHAKOBBIE [JIsI ABYX (TpeX) BEIECTB:

Kpowme (huzrueckux CBOMCTB, KA 0e BeIecTBO NMeeT
U XMMHYecKue cBoiicTBa. O HUX NOMJeT peub mo3Ke.

! Musrepanbuoe yaoOpeHue.

5 ™

“ Yuurenb MOKET 3aMEHUThL rpaduT cepoil, MeJHbIMH HMIH Keje3HbIMH
ONMJIKAMHU, a MOJUITUIIEH — JAPYTUM IIOJIUMEPOM.
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19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

BbiBOAbI

BemecTBo — TO, M3 4ero COCTOMT (pusudeckoe Teao. He-
0T'heMJIEMBIM IPH3HAKOM BellleCTBA ABJIAETCS ero Macca.

BemecTBo MOXkeT CylIeCTBOBAaTh B TPEX arperaTHbIX
COCTOSIHMSIX: TBEPIOM, sKMIKOM H ra3oo0pasuom. Teepasie
BelIecTBa OBIBAIOT KPHCTAJLUINYECKUMH H aMOP(HBIMH.

CpoiicTBa BemecTBa — 3TO NMPH3HAKH, IO KOTOPHIM
OHO OTJIMYAeTCHA OT APYroro BenecTBa WK IMoJ00Ho eMy.
dusuvyecKHe CBOMCTBA BelIeCTBa ONpeNeaioT Habaone-
HMEM WJIH M3MepeHHeM, 0e3 NMpeBpalieHusa ero B Apyroe
BeIleCTBO.

YT10 TaKkoe pu3nyecKoe Teno, BewecTso, marepuan?

Hangute cooTBeTcTBUE:

BewectBo dusunyecKoe Teno

1) 30n0T70; a) TepMoMeTp;

2) pTyTb; 6) KONbLO;

3) 6ymara; B) BUTPUHA;

4) cTexno; r) TeTpagb.

Bbi6epute cpeav NpUBEAEHHbIX CNOB U CNOBOCOYETaHUIN Te, KOTOPbIe OT-
HOCHITCA K BewecTBaM: CTo/, Medb, fied, nnactmaccoBas 6yTbinKa, Cnupr,
rasera, BOASHOW nap, cepebpsaHas Lenoyxa.

Kakue u3 BelWecTB ABNAIOTCA CTPOUTENbHBIMU MatepuanamMu: yrneKucnbli
ras, xenesobeToH, CTeKN0, bymara, KanpoH, ctanb?

MpuBeauTe NnpUMepbl: @) HECKONbKUX NPEeAMETOB, cAeNnaHHbIX U3 O4HOro
marepuana; 6) npeameTa, caenaHHoro U3 HECKONIbKUX Matepuanos; B) ABYX
MaTepuanos, U3 KOTOPbIX U3rOTOBASIOT @aHaNorM4yHble NpeaMeThbl.
Onuwute dPU3n4ecKre cBomncTea mena.

Kakue BellecTBa, UMelowmecs y Bac AoMa, MOXXHO onpeaenutb no 3a-
naxy?

B cocyaax 6e3 3TUKETOK coaepxartcs Ayxu, pacTutenbHOe Mmacno, nosa-
pPeHHas Cofb, KYCOYKHM Xenesa, mpamopa. Mo KakMM CBOMCTBAM MOXHO
onpeaenuTb Kaxjoe BewecTso?

Ha3oBuTe HECKONbKO TBEPAbIX BELEeCTB, KOTOpble Bbl JIEFKO MOXeTe
OTINYUTL OT OCTalbHbIX.

MpuHAB BO BHUMaHUE pU3n4eckue CBOWMCTBa BeLleCcTB, 06bACHUTE, Nnoye-
MYy OTBEPTKU U NNOCKOrybubl UMEIOT, KaK NpaBuo, N1acTMacCcoBbIe PyYKH.
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@CI‘IEPMMEHTMPVEM [IOMA \
CBOMCTBa HEKOTOPbIX NPOAYKTOB NUTaHUsA

HanuwuTe Ha OTAeNbHbIX IMCTOYKax 6yMmarn Ha3BaHusa BELWECTB: MyKa,
noBapeHHasa conb «3KCTpa», caxapHas nyapa, Kpaxman. Hacbinbte Ha
KaXXabli NIMCTOYEK NO HECKOMbKO rPaMMOB COOTBETCTBYIOLLErO BellecTBa.

OnuwuTe BHEWHWM BU] BELLECTB.

PasoTpuTe WenoTKy Ka)xaoro BewecTsa nanbuamu (onpegenure, Ha-
CKONIbKO MENKUMU ABASIOTCA €ro YaCTUYKHK).

Monpo6yiTe BellecTBa Ha BKYC (C BewecTBaMu, UMEIOLWMMUCS B XU-
MUYECKOM nabopaTtopmum, 3TO AeNlaTb KATErOPHUYECKHU 3anpeLeHo).

BbiicCHUTe, pacTBOPSAIOTCA NU BellecTBa B BoAe.

3anuwuTte pesynbTaTthl UCCNneaoBaHUM U HabnoaeHun B Tabnuuy, aHa-

NOrUYHYIO NPeCTaBNEeHHOM Ha ¢. 32.
\ MOXHO N1 pa3nuyunTb 3TU BewecTea? Ecnu aa, T0 KaK UMEHHO? j

5 YucTblie BewecTsa U cMecu

Marepuan naparpada noMoXXeT Bam:
» 0CO3HaTb, YTO a6CONOTHO YUCTbIX BELLECTB HE CYLLeCT-
BYET;
» pasnuyaTtb OAHOPOAHbIE U HEOAHOPOAHbIE CMECH Be-
LecTB;
» BbIACHWTb, B KaKUX cMecsx GU3UYEeCKUe CBOWCTBA
KOMMOHEHTOB COXPaHAIOTCS, @ B KAKUX — HET;
» Bbl6paTh METOA Pa3aeneHUs CMecu BeLLecTB B 3aBU-
CUMOCTH OT ee Tuna.

Yucteie BemecTBa M cmecu. Karksioe BelecTBO
BCErja COAEPYKHUT OIpeesIeHHOe KOJIUYeCTBO IIpUuMe-
ceii. Bewecmeo, 8 Komopom noumu Hem npumeceil,
Ha3biearwm yucmuim. C TaKUMU BelecTBaMu pabdora-
0T B HaAy4YHOM JjabopaTopuu, IIKOJBHOM XUMHUYE-
CKOM KaOuHeTe. 3aMeTHM, 4TO A0CONLIOMHO YUCMbLX
seuecma He cyujecmayem.

Ecau codeprcanue npumeceil 8 eewecmee 3HaAYU-
meavHo, mozda 3amo — cmecb 8ewecms. CmecsaiMu
ABJAIOTCA IOUYTHU BCe IIPUPOJHLIE BEIIeCTBA, IPOAYK-
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Puc. 26.
OaHopoaHas cMecb
(BOAHBIN pacTBOp caxapa)

THI NUTAaHUA (KPpOME COJIH, caxapa, HEKOTO-
PBIX ADPYTHX), MHOTHE JIEKAPCTBEHHBIE U
KOCMEeTHYeCKHe CPeCTBa, TOBaphl OBITOBOM
XHUMHUM, CTPOUTEIbHEIE MaTepHUaJIbl.

Kaskzoe BeliecTBO, cCoAepJkaiieecd B
cMecH, Ha3bIBAIOT KOMNOHEHMOM.

Cy1iecTBYIOT OJHOPOAHBIE ¥ HEOAHOPOJ-
HbI€ CMECH.

Opsaoponnsie cmecu. J[o6aBuM HeOGOJIBL-
IIyIO MOPIIMIO caxapa B CTAKAH C BOJAOM U
OyzeM mepeMeInuBaTh, IOKa BeCch caxap He
pacTBopuTcs. JKHUAKOCTE OyJgeT HMeTh
caagkuil BKyc. Takum obpa3oMm, caxap He
ucyes, a ocrajyica B cmecu. Ho ero xpucras-
JIMKOB MBI He YBHJHM, Aa’ke paccMaTpuBas
KaIUTIO JKUAKOCTA B MOIIHBIA MUKPOCKOIL.

IIpuroToBieHHAass CMeCh caxapa M BOABI SBJIAETCSH
00HopooHou (puc. 26); B Heli paBHOMEPHO IepeMeIna-
HBI MeJIbYaHIlue YacTUIbI 3TUX BEIECTB.

Cmecu, B KOTOPBIX KOMIIOHEHThI HEBO3MOMKHO 06“3py’ﬁ€llTb Habr10-
AJeHueM, Ha3bIBAOT OJHOPOJHBIMM.

BonBIINHCTBO METAJIMYECKUX CILJIABOB — TaKIKe
oxHOpoaHBIe cmecu. Hampumep, B ciiaBe 30JI0Ta C
MebIo (€ro UCIOJB3YIOT AJISI U3TOTOBJIEHUS IOBEJIHUD-
HBIX YKPpAallleHU#) OTCYTCTBYIOT KPAaCHBIE YaCTHIILI
MeAy U 2KeJIThIe YaCTHUIIbI 30JI0TA.

W3 maTepnasioB, KOTOpbIE ABJAITCA OZHOPOJHBIMHA

'I_’I“c- 27. CMeCSIMH BeIeCTB, M3TOTOBJAIOT MHOIO IIPeAMETOB
peameTbl, 3

areTaRneiias pasHooOpasHoro HagHaueHusd (puc. 27).

43 OHOPOAHBIX K OZHODOZHBIM CMecAM INPUHALJIEKAT BCE CMECH
cmecei rasoB, B TOM 4HCJe ¥ Bo3AyX. CylecTByeT HeMaJo




OJHOPOAHEIX cMecel »kuakocTeit. Takasa cmecs o6pa-
3yeTcd IpU CMeIIUBAHUU, HAIPUMep, CIIUPTA U BOJBI.

» IIpuBeauTe CBOM IpUMEpP OJHOPOLHOM CMeCH.

OnxHOpOAHEBIE CMeCH ellle Ha3LIBAIOT PACMEopaMu,
Jlake €CJIM OHM TBEPJble UM Ira3000pas3HbIe.

ITo nHexomopbvim uauveckum ceoilcmeam 00HOPOD-
Hble cmecu omaudalmces om ux Komnornenmos. Tak,
CILIaB 0JIOBA CO CBUHIIOM, MCIIOJb3YEeMbIH I MasgHUA,
ILUIABUTCS IPU 00J1ee HU3KOM TeMIIepaType, 4eM YUCThIe
meTtasibl. Bona sakunaer mpu temneparype 100 °C, a
BOJAHBIN PaCTBOP COJId — mIpH 6oJiee BBICOKOM TeMIiepa-
Type. Eciin Boay oXJaguTh A0 TeMIIEPATypPhI
0 °C, oHa HauyHeT IpeBpAlIATLCA B Jej.
PacTBOp coti IpM 3THX YCIOBUAX OCTAETCS
SKHKOCTHIO (OH 3aMep3aeT IIPHU TeMIlepaType
Hke 0 °C). B 3ToM MOXHO yOeIUTHCA 3UMOIA,
KOT/Ja JOPOT'H ¥ TPOTYAapHhl, IOKPLITHIE JILAOM,
IIOCBINIAIOT CMECHIO COJIH C ImeckoM. Jlex mox
JEeACTBUEM COJIH ILJIABUTCA; 00pasyeTcs BOA-
HBIZ PaCTBOP COJIM, HE 3aMep3arol[uii Ha cJia-
60M MOpoO3e. A IeCOK HY’K€eH JJIsl TOr0, YTOOEI
Jopora He 6bL1a CKOJIBL3KOM.

Heonnoponasie cmecu. Bam n3BecTHO, YTO
MeJI He pacTBopseTrcd B Boze. Eciu ero mopo-

Puc. 28.
HeoaHopoaHasa cmecb YJacTUIbI MeJia, KOTOpPbIe BHAHBI HEBOOPY-

Mena v BoAbl

IIIOK BCBINIATh B CTAKAH C BOJAOM, TO B 00paso-
BaBIIIECSI CMECH BCETJa MOXKHO 00HAPYIKHUTh

JKeHHBIM I'JIa30M WJIM B MUKPOCKOI (puc. 28).

Cmecu, B KOTOPBIX KOMIIOHEHTBI MOJKHO OGHaPyDKHTb Ha0J0eHH-
€M, Ha3bIBAKT HEOAHOPOIHBIMH.

K meogmopozueiMm cmecsam (puc. 29) oTrHOCATCA
6OIBIIMHCTBO MUHEPAJIOB, IOYBA, CTPOUTEIbHBIE Ma-
TepHuaJbl, XUBble TKaHW, MYTHas BOJAa, MOJIOKO M
Apyrye IPOAYKTHI MUTAaHUA, HEKOTOPhIE JIEKAPCTBEH-
HBIe 1 KOCMeTUYeCKHe Cpe/iCTBa.

P IIpuBeguTe cBOI MpUMeEP HEOAHOPOAHOM CMECH.

B HeoOHOpoOHOU cmecu (pu3uueckue ceoiicmea
KoMnoHenmoa coxpansomces. Tak, KeJle3HbIE OIINII-




Puc. 29.
HeogHopoaHble
cmecu:

a — CMecCb
BOAbl U CEPbl;

6 — cmech
pactuTenbHoro
macna v Bogbl;
B — CMeCb
BO34yxa U BOAbl

Cxema 3.
BeuwectBa
U cMecH

KW, CMEIIaHHbIE C MeAHBIMHY UJIH ATIOMUHUEBLIMU, HE
TEepAT CIOCOOHOCTH HPUTATHBATHCA K MATHHTY.
Bopa B cMecH ¢ meCKOM, MeJIOM HJIM IVIMHOM 3amepaa-
et ipu Temneparype 0 °C u sakunaer npu 100 °C.

HekoTopble BHUALI HEOJHOPOAHBLIX CMECEHd HMEIOT
crenuajgbHble HA3BaHUA: neHa (Hampumep, IMEHO-
IJIaCT, MbLIbHAfA II€HA), cycneH3us (CMech BOABI C
HeOOJIbIINM KOJIMYECTBOM MYKH), amyavcus (MoJo-
KO, Xopomio B36GOJITAHHBIE PAaCTUTEJBHOE MAacjo C
BOJZO#), a3p030ab (ObIM, TYMAaH).

P B KaKuX arperaTHHIX COCTOSSHUAX HAXOAATCHA KOM-
IIOHEHTHI B KaXK/[0i HAa3BaHHOM CMecH?

MarepuaJi, N3JI0}KE€HHBIH BbIIIe, 0600IIeH B cxeMe 3.

| BELWLECTBA |
“ S
@ucme Bew,ecm@ ( Cmecu )
i N
OA4HOpOAHbIE  HEOAHOPOAHbIe
(pacTtBopbl) (NeHbl, CycneH3uu,

3MYNbCUU, a3PO30/H)

MeTonsl pa3nesieEus cmeceii. YacTo BO3HUKaeET He-
00X0UMOCTb Pa3feIuTh CMeCh, UYTOOBI IOJIYYUTH ee
KOMIIOHEHTHI MJIA OYHCTHUTh BEIIECTBO OT IPUMECEH.

CyiecTByeT MHOrO METOJOB pas3ZieJIeHUS CMeCce.
Hx BpIOMpalOT, yYUTHIBAA THUI CMECH, arperaTHoe
COCTOAAHWE ¥ pa3auuusa B (PUIHMYECKHUX CBOMCTBaAX
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KoMIoHeHTOB (cxema 4). Hekoropble MeTOABI BaM
M3BECTHBI U3 Kypca IPUPOJOBENeHUA.

Cxema 4. =
MeToab! MI%TOD.bI PA3AENEHUA CMECE}d
pasfaeneHus ===
cmecein OAHOPOAHbIX
£ # T
otcTauBaHvWe GUNLTPOBaHWE AelCTBME MarHuta  BbiNapuBaHue neperoHka
(anctunnauus)
necoK + Boaa, Thipca + BoAa, HenesHole BOAHbIN PacTeop HedTb,
pacTuTenbHoe Necok + Boaa U ApEeBEeCHble noBapeHHo#  npupoaHas Boaa
Macno + Boga ONUNKKU conu

» O6bsacHuTe, O1arogaps KaKMM CBOMCTBAM KOMIIO-
HEHTOB BO3MOYKHO pasfejieHue KaXIoil HeOIHO-
POAHOI cMecH, YKa3aHHOM Ha cxeMme.

PaccMOTpUM, KaK HCIOJIB3YIOT HEKOTOPhIE
METOABI Pas3ie/IeHUA CMeceH.

IIpomecc GpUIBTPOBAHUSA JIEXKUT B OCHOBE
paboTeI peciupaTopa — yCTPOMCTBa, KOTOpOe
3al[UIaeT Jerkue 4ejoBeKa, paboTaiomero B
CUJIBHO 3aIlbLJIEHHOM moMmelneHuu. B pecnu-
paTope UMelTCs GUIBTPHI, IPENSATCTBYIOIIVE
nonagasuio neuta B jJerkue (puc. 30). IIpo-
CTEeMIIMH pecmupaTop — MNOBA3Ka U3 He-
CKOJBKHUX CJ0eB Mapiau. PuibTp, U3BJIEKa-
IOIMiT IBLIL U3 BO3AYXa, €CTh U B IIbLIECOCe.

C moMoIIb10 MarHUTa B IPOMBIIIJIEHHOCTH
Puc. 30. oboramawnT KeJe3Hyl PyAy — MarHeTHr.
PaGouui Bularozaps crnoco6HOCTH HPUTATHBATHCA K MAarHUTY
B PECMUPATOPe  ,,yna orgesnsieTcAs OT HecKa, TJIMHBI, 3eMJd U Ap.

TakuM crocoOOM M3BJIEKAIOT ’KeJjie30 M3 IIPOMBIII-
JIEHHBIX ¥ OBITOBBIX OTXOJOB.

BaXHBEIM METOAOM pa3feieHUsi OJHOPOAHBIX CMe-
cell JKHUAKOCTeH SABJISETCS NepezoHKa, Wl ducmu-
Aayua'. ITOT MEeTO MO3BOJIAET OYUCTUTD IPHUPOJHYIO
Boay oT npuMeceii. Ilosy4eHHYIO YUCTYIO (AMCTHILIN-
POBaHHYI0) BOAY MCIOJB3YIOT B Hay4YHO-HCCJeZOoBa-
TeJbCKUX J1ab0opaTOpUAX, B IIPOU3BOJCTBE BEIECTB
VI COBPEMEHHO TeXHUKH, B MeJUIMHEe AJIA IIPUTo-

! Tepmun mpoucxoaurt ot narurckoro ciosa distillatio — crexanne kamiamu.
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TOBJICHUSA JIEKAPCTB. B IPOMBIIIJIEHHOCTH II€PEroH-
KOl HedTH (CMeChb MHOTMX BelleCTB, IpeuMylle-
CTBEHHO — *KHUJKOCTeI) moy4aroT 0eH31UH, KePOCHUH,
IV3eJIbHOe Troployee.

B nabopaTopuy NeperoHKY OCYILECTBJIAIOT Ha CIIe-
nuanbHOH ycraHOBKe (puc. 31). IIpn HarpeBannu cmecu
JKUAKOCTEN CHadaja 3aKWUIIaeT BeIeCTBO ¢ HauboJiee
HU3KOM TeMIiepaTypoil Kunesus. Ero nmap BEIXOAUT U3
cocyza, OXJIasKaaeTcs, KOHJeHcupyeTcs', 1 o0pa3oBas-
mascsa >XUAKOCTh CTeKaeT B mpueMHuMK. Korga sToro
BelllecTBa yxxe He OyZeT B CMecH, TeMIlepaTypa Ha4HeT
MOBBIMIATHLCA, ¥ CO BDEMEeHEeM 3aKHUNaeT APYTrod KUK
KOMIIOHEHT. HeJsleTyuue »XUIKOCTH OCTAIOTCSA B COCY/E.

Puc. 31.
Na6opaTtopHas ycTaHOBKa
ANA NEepPeroHKu:
a — o6blyHan;
1 — cMecb XuaKocTen
C pa3HbiMu
Temnepatypamu
KUMNEHUS;
2 — TepMoMeTp;
3 — BOAAHOMN XONOAUNBHUK;
4 — NpuemMHUK

6 — ynpoueHHas

6

PasnesieHue pasiMyHBIX CMeCcei Ipouc-
XOAUT U B nnpupoze. I3 Bo3ayxa ocemgaioT
YaCTHUIbI IbLJIM, & BO BpeMsA J0XKIAA U CHe-
ra — KalleJIbKU BOABI, CHEXXUHKHU. B pe-
3yJabTaTe OTCTAaUBAHUA MYyTHAasi BOJAA CTa-
HOBUTCA Ipo3pa4yHoii. OT HepaCTBOPUMBIX
BeIl[eCTB BOJIa OUMILAeTCA U IIPY IPOXO0XK-
JeHUn depe3d mecok. Ilociie mucnapeHus
BOALI Ha Oeperax JMMAaHOB OCTAaIOTCH
COJIX, KOTOpBbIE OBLIM PACTBOPEHBI B HEM.
W3 Boabl, BhITEKaWINEl U3 CKBaXXWHHI,
BBIIEJIAIOTCA PACTBOPEHHBIE r'a3bl.

! TepMuH TpPOMCXOAMT OT

YILIOTHEHHE.

JaTHHCKOro cyioBa condensatio — crymenue,
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29.
30.

31.
32.
33.

34.

35.

36.

BbiBOAbI

Kasxnoe BelmecTBo COXep:KHT NpuMecH. YHCTBIM CUH-
TAIOT BeUIeCTBO, B KOTOPOM NpUMecei TOYTH HeT.

CMmecu BemecTB OBIBAIOT OXHOPOXHBIMH H HEOTHOPO-
HbIMH. B oqHOpOAHOM CMeCH KOMIIOHEHTHI HEBO3MOMKHO
o6HapyxuTh HaGIIONeHneM, a B HEOJHOPOTHONH CMeCH
3TO BO3MOIKHO.

Hexoropsie ¢u3HUYecKHe CBOMCTBA OXHOPOTHOM
CMeCH OTJIMYAIOTCA OT CBOMCTB KOMIIOHEeHTOB. B HeoxHO-
POIHOI CMECH CBOMCTBEA KOMIIOHEHTOB COXPaHAIOTCH.

HeonHopoaHbie cMeCH BeIIeCTB Pa3JesIaIOT OTCTaH-
BaHHeM, (PUILTPOBaHHEM, HHOIAA — JeHCTBHEM Mar-
HNTA, 2 OHOPOJHbIe — BHINAPHBAHNEM U NE€PEroOHKOMH
(mucTHIIAIMEH).

Kakue Tunbl CMecein CyLLecTBYIOT U YEM OHU OTNUYAIOTCA?

3anuwute NpUBEAEHHbIE CNOBa U CIOBOCOYETAHUA B COOTBETCTBYIOWUE
cTon6ubl NOMELEHHON HUXe Tabnuubl: anioMUHWUWA, nenen, rasetHas
6ymara, pTyTb, BO3[yX, MOAHAs HACTOWKa, rPaHuT, NeA U3 YUCTON BOAbI,
YrNeKUCNbIV ras, ene3o6eToH.

Yuctble BewecTsa Cmecu
OAHOpOAHbIE HEOAHOPOAHbIE

Ha30BUTE HECKOMIbKO NPOAYKTOB MUTAHUS, KOTOPbIe ABNSIOTCSH PacTBo-
pamMu.

Kakoi nonynspHblii HANUTOK B 3@aBUCMMOCTU OT cnoco6a npuroToBieHUA
6bIBaeT 0HOPOAHOW U/ HEOAHOPOAHOM CMECHI0?

MOXHO N1 BOAHbIN pacTBOP NOBapPeHHOM CONMM NpeBpaTuTb B HEOAHOPOA-
Hyl0 cMecb? ECiv MOXKHO, TO Kak 370 caenatb?

KaKkue cMecu MOXHO pa3aenutb GUNLTPOBaHMEM: a) CMECh NEeCKa U MMu-
Hbl; 6) CMECb CNUPTa U MeAHbIX ONUIOK; B) CMEeCb BOAbI U 6€H3WHA; I') CMECb
BO/bl C KYCO4KaMu nnactmacchl? Ha3osuTe BellecTBa, KOTOPbl€ OCTaHyT-
cs Ha ounbTpe.

Kak 6bl Bbl pa3fenunu CMecb: a) NoBapeHHOW Conu U Mena; 6) cnupTa u
BoAbl? Kakue pasnuyuva B CBOMCTBax BELWECTB AalOT BO3MOXHOCTb UC-
Nnonb30BaTb BbiGPaHHbLIV BamMu MeToa?

Mpoaymaitte 3KCNEPUMEHT MO Pa3AeneHUIo CMECH NOBapeHHOU CoNu, nec-
Ka, }eNne3HbIX U ApeBECHbIX onuNoK. CoctasbTe ero nnaH, KpaTko onuwuTe
Ka{bl¥ 3Tan 3KCNepUMEHTa U pacCcKaxwuTe 06 OXXuAaeMbix pesynbrartax.




&CHEPMMEHTMPYEM [IOMA \\

OTcranBaHue

B gBa CTakaHa Haneite Bofbl. B oauH cTakaH Hacbinste 1/2 4aiHow
NOXKM NEeCKa, a B APYron — CTONbKO e Kpaxmana. OfHOBPEMEHHO nepe-
mewanTte o6e cmecu. C 0AUHAKOBOM N CKOPOCTbIO OCeaatoT YacTuubl Be-
wecTB B Boae? ECnu HeT, T Kak1e YacTuubl oceaaloT 6bicTpee v noYemy?

Csou HabnoaeHus 3anuwute B TeTpajb.

Pa3geneHue cMecu Tpex TBEPAbIX BelecTs

CmeluaiTe He60nbluMe KONM4ecTBa U3meNib4eHHOro neHonnacra, nec-
Ka U NoOBapeHHOW CONK.

KaKkue MeToabl MOXHO MUCMOMb30BaTh A8 Pa3aeneHus 3Toi CMecu?

Pa3aenute cmecbl. ECiM HEO6XOAMMO HarpeBaHue, OCylecTBasiTe
€ro 04eHb OCTOPOXHO.
K Ka)kabivt 3Tan aKkcnepuMeHTa onuwuTe B TeTpaau. J

ATOMbI. UOHDI.
XUMHUYECKHUEe 3/1IeMEHTbI

Marepuan naparpada nomMoXXeT Bam:

» BbIACHUTb, KAKOE CTPOEHWE UMEET aToM,;

» MOHAATb, B YEM pPa3nnyne MexJy aToMOM U UOHOM;

» yCBOMUTb Ha3BaHWUsA U 0603HAYEHUA XUMUHECKUX 3Ne-
MEHTOB — OnpeaeneHHbIX BUA0B aTOMOB,

» ucnonb3osaTb nepuoandeckyto cuctemy . U. Menaene-
©eBa Kak UCTOYHUK CBEEHUIA O XMMUYECKNUX 3NEMEHTaX.

ATtomsl. O BemjecTBax, UX CTPOEHUU Pa3MBbIIIIAIA
emle ApeBHerpeueckue dunocobnl. OHU yTBEPKAAIH,
4TO BElIeCTBAa COCTOAT U3 AmMomM08 — HEBHUIUMBIX U
HeleJIMMBIX YaCTHIl, & B pe3yJibTaTe UX COeIWHEeHUS
o6pa3oBajici ¥ CYLIECTBYeT OKDPYKAalOIIU# MHUp.

! ®unbpTpPOM B IOMAITHAX YCIOBUAX MOMKET CIYKHUTh BaTa AU OUHT, CJIO-
JKEeHHEBIH B HECKOJBKO pa3. PUIbTp HEO6GXO0AMMO IOMECTUTh B XO3SAMCTBEH-
HYIO JIEHKY.
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Puc. 32. B mepeBose ¢ rpeyecKoro CJI0BO «aTOM» O3HAYAET

CrpoeHue «HeJeJTUMBIH».
npocrenwero
aroiis HokasaTh CyllecTBOBaHHE ATOMOB yJAAJI0Ch JIMIIb B
(nnaHeTapHas XIX B. C DOMOMIBIO CJIOMKHBIX (PUBUYECKUX DKCIIepH-
mopenb) MeHTOB. OZIHOBPEMEHHO GBLIO YCTAHOBJIEHO, YTO ATOM
He fABJIAETCA CIUIOIIHOI, MOHOJIUTHOM uactuneit. On
SRR COCTOUT U3 A0pa u anekmporos. B 1911 r. 6s11a open-

Has. CorniacHO 9T0if MozenH, AAPO HAXOAUTCS B IEHTPe
aToMa M 3aHMMaeT He3HAUYUTeJbHYIO YacThb ero obbeMa,
AAPO 2 3JIEKTPOHBI JBHXKYTCS BOKDYT siZpa I10 ONpeeIeHHbIM

opburam, Kak miareTsl — BOKpyr Cosnna (puc. 32).

OJIEKTPOH B THICAYM pPa3 MEHbILE aTOMHOTO fJpa.
9TO OTPUIIATEILHO 3apsisKeHHas yactuna. Ee sapag —
HAMMEeHBIINH U3 CYIeCTBYIOIIUX B npupoze. Iloaro-
MY BEJHYMHY 3apAfa 3JeKTPOoHA GUBUKY NIPUHAIHU 34
eIUHUIYy M3MEePeHUA 3apAA0B MeJbYaWIIUX YacTHUIL
(KpoMe 3JIeKTPOHOB, CYILECTBYIOT U IPYTI'He YaCTHILbI).
Takum obGpasom, B3apsj sjeKTpoHa paBeH —1. Dty
yacTuiy o603HaYaloT Tak: e .

Slapo aToma 3apAXKEHO IOJIOXKUTELHO. 3apaf Aapa
U CYMMAapHBIH 3apsa]] BCEX 3JIEKTPOHOB ATOMA OAMHAKO-
BBI [I0 BeJIMYHMHE, HO IPOTUBOIOJIOMKHEI 110 3HaKy. Ilo-
3TOMY amom anekmpoHeiuumpaavrulii. Ecou 3apsan siapa
aToma cocrasiferT +1, TO B TaKOM aToMe HaXOIUTCH
OZWH 3JIEKTPOH, €CJIM +2 — [Ba 3JIEKTPOHA U T. J.

@ JIOXKEeHa OJlHa U3 IIePBBIX MOJeJel aroma — IJIaHerap-

ATom — mesbyaiIas 3JeKTPOHEHTPAJbHAA YACTHIA BellecTBa,
COCTOAIIAA H3 IMOJOKHUTEIBHO 3aPAKEHHOr0 AAPa U OTPHIATEIHLHO
3apsi’KeHHBIX 3JIEKTPOHOB, KOTOPbIE IBHIKYTCHA BOKPYT HEro.

Honbl. ATOM B ONIpEJENEHHBIX YCJIOBHAX MOXKET
IOTEePATh JTUOO NPUCOEAUHHUTH OJUH MJIM HECKOJIBKO
9JIeKTPOHOB. IIpK 9TOM OH CTAHOBUTCS IONIOKUTEIHHO
UM OTPUIATEBHO 3aPAKeHHOM yacTueil — uorom'.

Hon — 3apsamxeHHas yactuna, o6pa3oBaBmasics B pe3yiabsTarte
IMOTePH ATOMOM HMJIM IIPUCOEIUHEHUA K HEMY OJJHOI'0 HJIM HeCKOJIb-
KUX 3JIEKTPOHOB.

! CioBo «nou» B mepeBojie ¢ rPeYecKOoro O3Ha4aeT «MAyHiuii» . B otnuuue ot
9JIEKTPOHEATPAIBHOTO ATOMA HOH CIIOCOGEH IepeMelaThCs B 3JIeKTPHYECKOM
mnoie.
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Ecam aToM TepseT OAUH 3JIEKTPOH, TO oOpa3yeTcs
MOH C 3apAaoM +1, a ecsiu IpUCOeJUHAET 2JIEKTPOH,
To 3apsj uoHa Gyjger paBeH —1 (cxema 5). B cayuae

Cxema 5.

0O6pa3soBaHme IOTEpH aTOMOM WJIM NPUCOEJIMHEHHUs K HeMy ABYX
WNOHOB 3JIEKTPOHOB 00Pas3yIOTCA HOHBI C 3apsAjaMu COOTBET-
13 aTOMOB CTBEHHO +2 uiau —2.

O6pa3oBaHue HOHA

T~

Xaopa

» @ - @

aToM HOH aToM HOH

CyIIecTBYIOT TaKXKe HOHBI, 00pa3oBaBIINeCs U3 He-
CKOJIBKMX ATOMOB.

XuMnueckne 3xeMeHTsl. AToMOB BO BcesleHHON —
6eCcKOHEeYHOe MHOXKecTBO. VX pasMyaioT 1o 3apsajiam
anep.

Bujg aromos ¢ onpenaeIeHHbIM 3apAAOM sAApa Ha3bIBAKT Xumuiec-
KumaiemeHmom.

AToMsl ¢ 3apsagoM Axpa +1 npuHaAiexaT OgHOMY
XMMUYECKOMY 3JIEMEHTY, C 3apAAOM +2 — Apyromy
3JIEMEHTY U T. I.

IloHATHE «XUMWYECKHH BJEMEHT» WCIIOJBb3YIOT
14 kaaccupukanuu aromos. C aHATOMMYHOM 1eNbI0,
HaIpUMep, BBeJIeHbI copTa GPYKTOB, OBOIIEH, I[BETOB
urT. . ClrefyeT HOMHUTH: XUMUYECKUII 2JIEMEHT — He
YyacTHUIlA ¥ He BellecTBO (Tak )Ke KaK HadBaHUe copTa
A610K — 2TO He s60K0). OH He UMeeT arperaTHoro
COCTOAHMSA, MJIOTHOCTH, TeMIlepaTypbl IJIaBJIeHUdd,
IpYyrux GuU3UIeCKUX CBOUCTB.

Ceituac m3BecTHB! 115 XUMHYECKUX BJIEMEHTOB.
BapaAjsl Aep UX aTOMOB cocTasaAlT oT +1 g0 +112,
aTakxke +114, +116 u +118.

IToutn 90 3/JIeMEHTOB CYILIECTBYIOT B NIPHpOJE, &
ocTaJbHBIe (KaK IPaBUJIO, C HAMOOJBIIUMHU 3apsfaMuU
ATOMHBIX f/lep) — MCKYCCTBEHHBIE 3JIeMeHThI. X mo-
JIy4aloT yYeHble Ha YHHKAJIbHOM MCCIe0BaTeIbCKOM
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obopyznoBaHuHU. SIApa aTOMOB MCKYCCTBEHHBIX 3JIe-
MEHTOB HEyCTONUYMBEI ¥ OBICTPO pacliafaioTcd.

Ha3BaHMa XMMHUYECKHX 3JeMeHTOB, aTOMOB H
MOHOB. ¥ KajKJOro XUMHYECKOro 3JIeMeHTa eCTh Ha-
3pa"ue. CoBpeMeHHEIe HA3BAHUA 3JIeMEHTOB IIPOMCXO-
AAT OT JIATMHCKUX HasBaHWM (tabxn. 1). Ux Bcerpa
IIUAIIYT ¢ 60JBIION GYKBHEI.

Tabauya 1
Ha3zBaHusA ¥ CHMBOJIBI HEKOTOPBIX XHMHYECKHX 3JI€MEHTOB
3apax | JlaTuECKOe Haszsanme siemMenTa CamBox IIpomano-
anpa HA3BAHME 3JIeMeHTa meHHe
aroMa | amemenra | TPARMIIHOHHO®| COBPeMEHHOe cHMBOJIA
+1 |Hydrogenium | Bogopox T'upporen H Am
+6 | Carboneum ¥Yraepon Kap6on C 1 E)
+7 |Nitrogenium |Asor Hurporen N 9H
+8 | Oxygenium |Kucaopox Okcuren (0] (0]
+9 | Fluorum Drop Diyop F Drop
+14 | Siicium Kpemuuni Cununuit Si Cu, cninnuit
+15 |Phosphorus |®ocdop Doctop P IIs
+16 |Sulfur Cepa Cyashyp S Ic
o HeaBHero BpeMeH!U 18 3/1eMEeHTOB UMeIN ApyTHe
(TpasMIMOHHBIE) HA3BAHUA, KOTOPbIe MOXKHO HAHTH B
BBINNYIIIEHHBIX paHee yqeﬁﬂnxax II0 XMMHU, a TAKXKE B
tabnune 1. Hanpumep, TpagunuoHHOe Ha3BaHUE OHO-
3710 'O U3 TAKHUX 3JIEMEHTOB — BOJAOPOX, a COBpeMEeHHOe —
MHTepecHo T'unpores.
CoBpemenHoe Ha3BaHusA 5/1eMEHTOB MCHOJB3YIOT U JJI COOTBET-
Ha3BaHUe CTBYIOIIUX yacTuIl: aroM I'maporena (Bogopona), HoOH
YaHeNO #D T'unporena (Bogopona).
r’\/;:;:\“;:g_om C Ha3BaHMAMH HMOHOB, 00pa30BABIIMXCHA M3 He-
SSoeinino CKOJIBKHX aTOMOB, Bbl 03HAKOMUTECH IIO37Ke.
OT JIATUHCKOI'O Ha3BaHusa xuMuyecKkux 3JIEMEHTOB UMEIOT pa3Hoe
Ha3BaHUsd IIPOUCXOXIEeHHue. OILHH CBA3aHbI C Ha3BaHUAMU UJIHA
iii(:lq:?;f;:ml) CBOMCTBaMu (IIBETOM, 3aI1aX0OM) BEIlECTB, Jpyrue —

K aHTPJIMHCKOMY
(Mercury)
U QPpaHLy3KOMY
(Mercure).
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C Ha3BaHUAMH IIJIaHET, CTPAH U T. II. EcTe snemen-
Thl, HA3BaAHHbIE B YECTh BHIJAIONIUXCHA YYEHBIX. Hpo-
HCXOXJEeHHEe HEKOTOPHBIX Ha3BaHUU HEenu3BeCTHO, I10-
CKOJIBKY OHHM BO3HHKJIH O4YE€HBb JaBHO.




3710
HHTEepecHo
CuMBOJIBI
3JIEMEHTOB BO
BCEX CTpaHax
OJIHU U Te Ke.

CumsBoa
3JIeMeHTa

» Uro BHI AyMaeTe O IPOUCXOXKIAEHUN HAa3BaHUM Ta-
Kux aneMeHTOB: Epponmii, ®panuuii, Henrynuii,
IIpomernii, MeHg€IE€BUIA?

CHMBOJIBI XMMHYECKHX 3JIeMEeHTOB. KarxIblil aye-
MeHT, KpOMe Has3BaHUs, MMeeT ellle U COKpallleHHOe
o003HAUYEeHe — CHMBOJI, MM 3HAK. B Hame Bpems
HMCIIOJb3YIOT CHUMBOJIBI 3JIEMEHTOB, INIPEeAJIOXKEHHBIe
noutu 200 JeT Ha3aA M3BECTHBIM IIBEJCKHUM XHWMH-
koM . f. Bepuenuycom (1779—1848). Oru cocToAT
U3 OJHOM JATHHCKOM OYKBBHI (IEepBOM B JIATMHCKHX
Ha3BAaHUAX dJIeMeHTOB) Wiu AByx'. B rabnune 1 Takue
OYyKBBI BbI/I€JIEHBI B HA3BAHUAX 3JIEMEHTOB KYPCHUBOM.

IIpou3HOIIIeHHEe CHMBOJIOB IOYTH BCEX 3JIEMEHTOB
coBIajiaeT ¢ UX HasBaHuAMH. Hanpumep, CUMBOJI 3Jie-
meHTa Hopa I unraercs «iof», a He «Hu», a 3JIeMEHTa
®eppyma Fe — «hapym», a He «Da». Bce uckiaoueHna
cobpanbl B Tadsune 1.

B HEKOTOPBIX CJIyYasx UCIOJL3YIOT obIee 0603Ha-
YyeHHe XMMUYecKoro ajnemenTa — E.

CHUMBOJIBI U Ha3BaHMWS XUMHUYECKUX 3JIEMEHTOB
comepxarca B nepuoaudeckoi cucreme 1. . Men-
IeJjieeBa.

Ilepuonuueckass cMcTeMa XHMHYECKHX
anemenros JI. U. Menneneea. B 1869 r.

10
A

\

\

\

\

- -
N e pycckumit xumuk [Imurpuii Banosuy Men-

ZeJieeB MPeAJIoKuI TabIuny, B KOTOPO# pas-
HeoH MeCTHJI U3BEeCTHBEIE K TOMy BpemeHH 63
A aJleMeHTa. ITy TabJuIy Ha3Bajlu IepUOgH-

-
TlopAAKOBBIH
HOMeED
aJIeMeHTa

Hassanue
3JIeMeHTa

Puc. 33.
KneTtka
nepuoaUYECcKon
CUCTEMbI

YeCKOM CHCTEMOH XMMUYECKHUX 3JIEMEHTOB.
B mameMm yuyeOHUKe IpUBeJEHEI 1Ba €e Bapu-
anTa: Koporkui (dopsaxn I) u gnmuuaak (dopsar II).

B nepuoauueckoil cucteMe eCTbh I'OPU3OHTAJIbHBIE
CTPOKH, KOTOpPbIE HA3BIBAIOT Nepuodamu, u BepTUKAaIb-
Hble cTonbuel — zpynnoi. [lepecekascs, oHM 06pasy-
IOT KJIETKH, B KOTOPBIX COJAEPIKHUTCA BaKHeMIIas
nHDOpPMALUS O XUMHAYECKUX dIeMEeHTaX.

Kaxnasa KJeTKa IpoHyMepoBaHa. B Heil 3anucaH
CHMBOJI 3JIeMEHTa, a o] HUM — HaaBaHue (puc. 33).

! CuMBOJEBI UeThIPEX 3JIEMEHTOB, OTKPBITBIX B ITOCJIEeAHEE BpeMsd, COCTOAT U3

Tpex OyKB.
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Omutpuin UBaHoBMY MeHaenees
(1834—1907)

Bbigaiolymicst yHeHbIH-XMMHK, YIEH U MNOYETHbIH YieH
aKafemMni HayK MHOrux ctpaH. B 1869r., B Bo3pacre 35
JIeT, co3gan NepruoanYecKyro Tabnuly (cuctemy) xumm-
YECKHUX 3/IEMEHTOB M OTKPbI/I NEPUOANYECKMIA 3aKOH —
$yHAaMEHTaNbHbII 3aKOH XMMHUK. ONMPasiCb Ha NepHo-
ANYECKHUA 3aKOH, H3NI0XNN XHMMIO B CBOEM y4yebGHUKe
«OCHOBbI XMMHM», KOTOPbIH MHOFOKPaTHO nepeu3gasan-
cs1 B Poccum n apyrnx ctpaHax. lposen ocHoBaTe/ibHble
uccnegoBaHnsi pacTBOpoB U pas3paboTan TEeopHIo MX
cTpoenns (1865—1887). BbiBen obujee ypaBHeHue
rasoBoro coctosiHus (1874). lMpeanoxxun Teopuio npomc-
XoxgeHnsi HeTH, pa3paboTtan TEXHOOMMIO NPOU3BOA-
CTBa 6€3/bIMHOI0 1opoxa, BHEC CyLEeCTBEHHbIH BKIa]
B pa3BUTHE HayKH 06 H3MEPEHUSIX — METPOJIOMHH.

Homep kneTku HasbIBalOT nopsadko8blM HOMeEpOM
pa3MellleHHOro B Hell ajieMeHTa. Ero obiee o603Haue-
HUe — Z. BeiparkeHHe «IIOPSAKOBBIM HOMED 3JIeMeHTa
Heona — 10» cokpamienHo 3anuceiBaioT Tak: Z(Ne) =
= 10. ITopaAKOBEI HOMED 3JIEMEHTA COBIA/AET C 3aps-
JIOM siipa ero aToMa ¥ KOJIMYEeCTBOM 3JIEKTPOHOB B HEM.
B nepuoduveckoii cucmeme 6ce anemenmol pasmeuje-
HbL 8 NOpadKe 603pACMAHUL 3apA0a A0ep amoMmos.

Hrak, ua mepuopudeckoit cucremsr [I. 1. Menge-
JieeBa MOXXHO IOJYYUTh TaKHE CBEJeHUS O XHMHUUe-
CKOM 3JIEMEHTe:

CHMBOJI;
Ha3BaHUe;

MIOPAAKOBHIN HOMED;

3apan A1pa aToMa;

KOJIN4YEeCTBO BJIEKTPOHOB B aTOMe;

HOMeEp IIepuoja, B KOTOPOM 9JIeMEeHT HaXOAUTCS;
HOMeEp I'pyInbl, B KOTOPOM OH pa3MeIeH.

P HaiiiuTe B NepHOLUYECKOI CHCTEME BJIEMEHT C
NMOPAAKOBBIM HOMEPOM 5 M BBIMUIINTE B TETPalb
CBeIeHU A O HEM.

PacnpocTpaHeHHOCTH XMMHYECKHUX 31eMeHTOB. O1-
HU 3JIEMEHTBI BCTPEYalOTCA B IIPUPOJE «HA KaKIOM
mary», Jpyrue — 4pe3BbIYaiiHO peAKo. PacmpocTpa-




Bnagumup UBaHoBU4Y BepHaacKumn
(1863—1945)

POCCHUACKMIA M YKPAUHCKMHA Y4YE€HblIH-eCTeCTBO-
ucnbiTatens, akagemmk AH CCCP u AH YCCP, nepBbii
npe3ungeHT AH YkpauHbl (1919). OauH U3 0CHOBOMO-
JIOXHUKOB reoOXMMHUK. BbiaBHHYN TEOPHIO MPOUCXOM-
JleHHUs1 MUHepanoB. N3y4an posb XXMBbIX OPraHn3MoB
B reoXxMMHYecKux npoueccax. Paspaboran y4yeHue o
6uocepe M Hoocgepe. MccnenoBan XUMHYECKUHA
cocras MTocgepsi, rugpocdepsl, atmocgepsl. Opra-
HM3aTOp HECKOJ/IbKMX Hay4YHO-UCCNEe[0BaTe/bCKMX
yeHTpoB. OCHOBaTe b WHKO/bI Y4E€HbIX-re0XMMHUKOB.

HEHHOCTB dJIEMEeHTa B BO3AyXe, BoJe, I0YBe U T. II. Olie-
HUBAIOT, CPABHUBAs KOJIHYECTBO €r0 aTOMOB C KOJIH-
YeCTBOM ATOMOB JPYT'UX 3JIEMEHTOB.

PacnpesesieHue 3J€eMEeHTOB B pPa3HbIX YacTAX
Hameil NJaHeThl M3ydyaeT HayKa eOXUMHUA. 3HAUH-
TeJIBLHBIH BKJIAJ B €€ PasBUTHE BHEC BbIJAIONIUKCSA
oTeuecTBeHHBIH yueHblit B. . BepHajackuii.

Ammocgepa MOYTH IOJHOCTHIO COCTOUT M3 ABYX

raszoB — a30Ta M Kucjaopoga. MoJieKyJI a3oTa @

B BO3/lyX€e BUETBEepO 0oJIbIIIEe, YeM MOJIEKYJI KHCJIOPO-

na m IlosToMy mepBOoe MeCTO II0 pacmpoc-

TpaHeHHOCTHU B aTMocdepe 3aHUMaeT aneMeHT Hurpo-
res, a BTopoe — OKcures.

TI'udpocgpepa — 310 peku, ozepa, MOPs, OKEaHHI, B
KOTOPBIX PACTBOPEHBI HEGOJbIINE KOJIUYECTBA TBEp-
IBIX BeIecTB ¥ ra3oB. IIpuHAB BO BHUMaHHE COCTaB

MOJIEKYJIbI BOZbI HQI , JIETKO IPUATH K 3aKJIIO-
YeHHIo, UuTo B rugpocdepe 60ibire Bcero aromos I'uj-
poreHa.

Jlumocgepa, wiu 3emHas KoOpa, — BTO TBePAbIA
MOBEPXHOCTHHIM cioii 3emuu. B HeM comgepxurcsd
MHOro ajgemeHToB. HambGosee pacnpoCcTpaHEHHBIMHU
apasores OxcureH (58 % Bcex aTomoB), Cununmuin
(19,6 %) u Anomunmnii (6,4 %).
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37.
38.
39.

40.

41.

42,

43.

44.

45.

Bo BcenenHoll CyIIECTBYIOT Te YK€ 9JIEMeHTHI, YTO U
Ha Harei miaHete. IlepBoe u BTopoe MecTa 110 pacipo-
CTPaHEeHHOCTH B Heii 3aHuMaioT I'uapores (92 % Bcex
aromoB) u I'esnii (7 % ) — 3;1eMeHTBI, ATOMBI KOTOPBIX
MMEIOT IIPOCTeMIIee CTPOeHHE.

BbiBOAbI

AToM — MenpYaMIIAsA 3IEKTPOHEHTPAJbHAA YACTHIA
BellleCTBa, KOTOPAas COCTOMT U3 IOJIOKHUTEJbHO 3aPAMKeH-
HOTO AApPA ¥ OTPHIATEJIHHO 3aPAKEHHBIX JJIEKTPOHOB.

HoH — mososKuTeNbHO HJIH OTPHIIATEJIbHO 3aPAKeH-
HafA YacTHIa, 00pa30BaBUIASICA BCJEACTBHE NMOTEPH
aTOMOM MJIM NIPHCOEXHHEHUA K HeMY OJHOT0 MJIM Hec-
KOJBKHX 3JICKTPOHOB.

Bux aTomoB ¢ onpeesIeHHBIM 3apsI0M AApa Ha3bIBa-
I0T XHMHYECKHM 3jieMeHTOM. Kaskapii ajmeMeHT umMeeT
Ha3BaHHe U CHMBOJI.

BaxHelimue CBeJeHHA 0 XHMHYECKHX JJIeMeHTax
cofepxraTCa B IePHOMIECKOM cucTeMe, CO3TaHHOMH pyc-
ckuM yuensim [I. H. MengeneeBbIM.

IToutn 90 XMMHYECKHX 3JJE€MEHTOB CyHIeCTBYIOT B
IPUPOJIe; OHU PA3JIHYAIOTCH IO PACIIPOCTPAHEHHOCTH.

OxapaKTepuaynTe CTpoeHue atomMa.
[anTe onpeneneHune woHa. Kak ata yactuua obpasyercs M3 atoma?

Y70 TaKOE XMMUYECKUI aneMeHT? [To4YeMy ero Henb3s OTOXKAECTBANATL C aTo-
MOM WU BELEeCTBOM?

MpeBpalwaeTcs N1 OAUH 3NEeMEHT B pyroun, ecnv atom TepseT (npucoeau-
HSIET) aNeKTPOH? OTBET 06BACHUTE.

Hangute B NnepMoanM4ecKon cucteme U NpoYuTanTe Takue CUMBO/bI XMMUYye-
CKux anemeHTOoB: Li, H, Al, O, C, Na, S, Cu, Ag, N, Au. HazoBuTe 3T1 31eMEeHTbI.
Kako#i u3 cumonos cootsetcTeyeT Peppymy (F, Fr, Fe), Cunuuumtio (C, CI, S,
Si, Sc), Kap6oHy (K, C, Co, Ca, Cr, Kr)?

BbinUwwuKTEe U3 NEPUOAUYECKON CUCTEMbI CUMBO/IbI BCEX 3/IEMEHTOB, KOTO-
pble HaynMHaloTCs Ha 6yKBY A. CKONbKO CyWecTBYeT Takux 31eMeHTOB?
MoarotoBbTE KpaTKoe coobLieHne 0 NPOUCXOAEHUN Ha3BaHun Mapore-
Ha, [enusa unu n6oro Apyroro anemeHxTa.

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




46. 3anonHute Tabnuuy:

3neMeHT

B NEPUOAUYECKON CUCTEME

PaameleHune XapaKTepucTuka atoma

CUMBON | Ha3BaHue

N¢ nepuoga N rpynnb! 3apsg KONUYecTBo

aapa 3/1eKTPOHOB

K

Kanbuumi

+12

47. Bocnonb30BaBlWWUCH AaHHbIMUY, NPpUBEAEHHbIMU B TEKCTE Naparpada, on-
peaenute, CKOMbKO NpubnuautenbHo atoMoB OKCUreHa NpuUxoauTcs B
3eMHoM Kope Ha 1 atom Cunuums u Ha 1 atom ANIOMUHUSA.

Puc. 34.
XUMUYECKUE INeMEHTDI

B OpraHu3me B3pocnoro
yenosekKa (B npoueHTax
ot o6uwero KonuyecTea
aToMoB)

\_

QNS NIOBO3HATE/NbHbIX \
XUMHYECKHe 3NIeMEHTbI B XKUBOW Npupoae

MoacuutaHo, yto B cpeaHem 80 % macchbl
pacTeHun npuxogutcs Ha Boay. B opraHua-
Max YXMBOTHbIX U YEnoBeKa 3TO BELLEeCTBO
TakKe npeobnapaer. CnefoBatenbHO, Hau-
6onee pacnpocTpaHeHHbIM 3N1EMEHTOM B
YXMBOW NpUpoae, KaK 1 B rugpocoepe, aBns-
etcs [MaporeH.

OpraHuamy YyenoBeKka HeobxoauMbl 6onee
20 XMMUYeCKUX aneMeHToB. UX HasbiBaloT
6uoanemeHTamu (puc. 34). OHu cogeparcs
B BO34yxe, BOAE, a TaKKe MHOMX BellecTsax,
nonagarolmx B OpraHMu3m BMECTE C NULLEN.
Kap6oH, OkcureH, lmaporeH, HutporeH, Cynb-
dyp HaxoasATca B 6enKax, Apyrux BeLlecTsax,
M3 KOTOPbIX COCTOUT opraHuam. Kanuu n Hart-
pUi coaepaTcsi B KPOBM, KNETOYHbIX XUAKO-
ctax U T. n. OKeureH, ®ocdop u Kanbuui He-
obxoaumbl aAns GOpMUPOBAHUA KOCTEW.
OyeHb BaxkHbl Ans Yenoseka Peppym, Gnyop,
Moa. Hepgocratok deppyma B opraHu3me
NPUBOAUT K ManoKpoBuio, dPnyopa — CRyxuT
NPUYMHON Kapueca, a Moga — 3amepnsier
YMCTBEHHOE pa3BuThe pebeHKa.

PacTeHusiM Hy)KHO HEMHOro MeHblue ane-
meHToB — Kap6oH, OKcureH, maporeH, Hut-
poreH, ®ocdop, Kanun, Maruun, Cynbdyp.
OHM nocTynaloT B pacTeHUs U3 BO3ayxa M
NoYBbl BMECTE C YINIEKUCNbIM ra3oM, BOAOMH,
pacTBOPEHHLIMU B HEW BelecTBaMMu. j
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Macca atoma.
OTHOCUTEe/IbHaAA aToOMHaaA macca

3710
WHTEepecHo
Macca
3JIEKTPOHA
coCTaBasAeT
npubiu-
3UTEJBHO
9-10 %r.

Marepuan naparpaga noMoXXeT BaM BbIICHUTb:

» B 4YEM pasnuyue MeXay Maccown aToMa U OTHOCUTESb-
HOW aTOMHOW Maccowu;

» novyemy yno6HO NoNb30BaTLCA OTHOCUTENIbHLIMU ATOM-
HbIMWU Maccamu;

» rae HanTu 3Ha4YeHne OTHOCUTENIbHOM aTOMHOW Macchl
3NeMeHTa.

Macca aroma. Ba'kHOII XapaKTepHUCTHKOIl aroma
saBaseTcsa ero macca. IToutu Bcsa macca aToma CKOH-
LEeHTPUPOBaHA B AApe. JJIEKTPOHBI UMEIOT HaCTOJIbKO
MAaJIyIO Maccy, 4TO €0 0OBIYHO nIpeHebperaor.

BaBecuTh aTOMBI HA BecaxX HEBO3MOXKHO, IIOCKOJIb-
Ky OHH Upe3BbIYaifHO MaJibl. IX Macchl Ob11H OIIpesie-
JIEHBI C IIOMOIIIBIO PACYETOB.

Macca atroma YpaHa — CaMOro TSAXKeJOro cpexu
BCEX aTOMOB, KOTOpbIe BCTpeYarTcA Ha 3eMJIe, COCTaB-
JeT TpUOJIUBUTETHHO

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

3anuchIiBaTh U YUTATH 3TO YUCJIO HEIIPOCTO; MOXKHO
OIMMUOUTHCH, IPONYCTUB HOJb WUJIHA J00OABUB JIMIITHUMH.
CyiiecTByeT ApPyroi cmoco0 ero 3amucu — B BHUJE
npousBenenus: 4 - 10°2* (22 — konmyecTBo HyJeil B
npeabIAyIIeM yucue)'.

TouHoe 3HaueHHMEe MAacchl aToMa YpaHa —
3,952 - 10 % r, a atoma I'mgporeHa, caMoro Jerkoro
cpeau Bcex aTomos, — 1,673 - 107*' .

OnepupoBaTh OY4eHb MAJbIMU YUCJIAMUA HeyJ00HO.
IToaToMy BMeCTO «abCOJIOTHBIX» MAcC aTOMOB MCIIOJIb-
3YIOT UX OTHOCUTEJLHBIE MaCCHhI.

OrHocuTenbHasa aTomHasa macca. O macce m060ro
aToOMa MOKHO CY/UTh, CDABHHUBASA €e C MacCoil Jpyro-
ro aroma. PaHbnie i cpaBHEHUS Opaju caMblii Jier-
Kuit atom — atom I'maporena. Ceifyac maccsl aTOMOB

! [Tonpo6HO 0 3amuMcH TAaKUX YUCe BBl y3HAeTe HA yPOKax airebpsl B cTap-

DX KJjaccax.
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3710
UHTEpecHO
JHo 1961 r.
MAacchl ATOMOB
CpaBHHUBAJHA
c! /16 Macchl
aroma
Oxcuresa.

1
CPaBHUBAIOT C 7 maccel aroma Kap6ouna (oH mouTH B

12 pa3 Tsaxenee aroma I'maporerna). 9Ty MajaeHbKYIO
Maccy Has3BaJd amMOMHOU eduHuyeil maccv. (COKpa-
IIeHHO — a. €. M.):

1 1
la.e.M.=— C)=—-1,994-10%r=1,662-10*r.
a.e.M 12ma( ) 13 r 2-10%r

Macca aToma I'maporeHa moyTy CoBIajaeT C aTOM-
Ho¥ exuHUNeEH maceel: m,(H) =1 a. e. M. Macca atoma

3,952-10 %% p

= =~238pas. Toects
1,662-107% r

Ypana 6osb1e ee B
m,(U) = 238 a. e. M.

Yucsio, KOTOpOE IOJIYYaIOT AeJIeHueM MacChl aToMa
3JIeMeHTa Ha aTOMHYIO eJUHUIYy MaccChl, HA3bIBAIOT
OMHOCUMENbHOU AMOMHOU MACCOU InemeHma. ITY
BesqIMYuHY obo3HauyaoT A (E):

m (£) m (£)
AB)=—2—=Ft .
1a.em. = m (C)

12 4

NHupekc Bossie 6ykBbl A — nepBas OykBa B JJaTHH-
cKoM cJioBe relativus — oTHOCHTEIBHBI.

OTHOCHTEIbHAS ATOMHAA MACCA 3JIEMEeHTA MIOKA3bIBaeT, BO CKOJIBKO

& 1 m
pa3 macca aromMa 3JieMeHTa 00Jible ITZ MacCcChl aToMa Rapoona.

m,(H) =
=1,673-10 ¢

m,(H) =
=~la.e.m.

A(H)=1

OTHOcHUTeJIbHAA aTOMHAs Macca 3JIeMeHTa He HMe-
€T pa3MepHOCTH.

ITepByio TabaUIy OTHOCHUTEJILHBIX aTOMHBIX Mace
cocraBui nouru 200 ser Ha3ag aHIIUHACKUN YUeHBIN
Hox. JansToH.

Ha ocHOBaHMUM H3JIOXKEHHOI'O MaTepHalsia MOXXHO
caesiaTh TaKue BBIBOJBI:

® OmMHOCUMEeNbHbLe AMOMHbLE MACCHL NPONOPYLO-

HAJbHbL MACCAM AMOMOS;
® COOMHOWEHUS MACC AmoMO8 makxue xe, KAk u
OMHOCUMENbHBLX AMOMHBLX MACC.

3HaYeHUSA OTHOCHUTEJIBbHBIX aTOMHBIX MAacC XMMU-

YeCKUX 3JIEMEHTOB 3alMCAaHbl B IEePHUOJUYECKOH
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[LKOH lanbToH
(1766—1844)

Bbigarowmiics aHrmMACKMA QU3NK U XMMUK. YneH
JIoHAOHCKOro KoponeBcKoro obujecrsa (AHINMHACKOH
aKagemum HayK). lMepBbiM BbiABUHYN FTHNOTE3Y O pa3-
HbIX Maccax M pa3mepax atToMoB, ONpPeRena OTHO-
CHTE/IbHbI€ aTOMHbie MacCbli MHOIMX 3/1€eMEHTOB M
coctaBun nepsylo Tabnuuy WX 3HavyeHui (1803).
lMpeanoXxmn cUMBONbI 31€EMEHTOB U 0603Ha4YeHus
XUMHUYECKUX COEANHEHHUN.

Caenas cBbiwe 200 000 mMeTeopo/IOrM4eCKUX
HabnlogeHnn, U3y4yuB CoCTaB U CBOWCTBa BO3AyXa,
OTKPbI/I 3aKOHbI NapuyuabHbIX (4aCTH4YHbIX) AaBne-
Hu#h ra3os (1801), TennoBoro paclwnpeHusi ra3os
(1802), pactBopUMOCTH ra3oB B xuaxoctax (1803).

cucreme. OHHM onpefiesIeHbl C OY€Hb BBICOKON TOYHO-
CTBIO; COOTBETCTBYIONIIME UKCJA SABIAIOTCA B OCHOB-
HOM IATH- ¥ IIECTU3HAYHBIMH (pHC. 35).

B 00BIYHBIX XMMHUYECKHUX pacyeTax 3Haue-

92

238,029
A

HUSA OTHOCHUTEJbHBIX ATOMHBIX MacC IIPHUHATO
U OKPYTIJIATH A0 meabix unces. Tak, pisa 'mapo-
reHa u ypaHa
YpaH

A(H)=1,0079 =1;

OTtHOCHUTE/IbHAA
aToMHAas Macca

Puc. 35.
KneTtka
anemeHTa
YpaHa

52

A(U) = 238,029 = 238.

JInimes 3HaYeHWEe OTHOCHUTEJbHOH aTOMHOM MAacChl
XJ10pa OKPYIJISIOT 10 AECATHIX:

A.(Cl]) = 35,453 = 35,5.

» HaiiguTe B mepHOAMYECKON CHCTeMe 3HAYeHUS
OTHOCHUTEJBHBIX aTOMHBIX Macc Jlutusa, KapboHa,
Oxcurena, Heona u OKpyrjimTe ux A0 IIeJIbIX YUCEJI.

P Bo ckoabko pas maccel aromoB Kapbona, OkcureHa,
Heona u Maruus Gousblne maccel aroma [enus?
JJIs BBIYMCIeHUN NCIIOJNIb3YiTe OKPYTJIEHHbIEe 3Ha-
YeHUA OTHOCUTEJbHBIX ATOMHBIX Macc.

O6paTuTe BHUMaHUE: 3JleMeHMbL pA3MeU,eHbl 8 ne-
puoduueckoit cucmeme 6 nopsadke 603pacmaHus
aAmoMHbLX Macc.




48.

49.
50.
51.
52.

53.

54.

55.

BbiBOAbI

ATOMBI HMEIOT Ype3BbIYaHO MAJIYIO MaCCY.

JAaa ymo6cTBa BBIYMCJIEHHH HCIOJB3YIOT OTHOCH-
TeJbHbIE MacChl ATOMOB.

OTHOCHTeIbHAA aTOMHAS Macca 3J1eMeHTa ABJIAETCS

1
OTHOIIeHHEeM MAacCChl aTOMA 3JIeMeHTa K Ié MacchI aToma

Kapo6Gona.
3HaYeHHA OTHOCHTEJIbHBIX ATOMHBIX MacC YKa3aHbI B
NepHOAHYECKOH CHCTEMe XHMHUYECKHX 3JIeMEeHTOB.

B 4em pasznuune mexay NOHATUAMM «Macca aToma» U «OTHOCUTENbHANA
aToOMHas macca»?

Y70 TaKoe aToMHasa eanHULa Macchbl?

Yrto o3HaualoT 3anucu A, u Ar?

Kakow atoM nerye — Kap6oHa unu TutaHa? Bo cKonbKo pas?

7
Yto umeer 66<nbu1y|o maccy: atom dnyopa unu agsa atoma Jlutus; aoBa ato-
Ma Maruusa uiu Tpu atoma Cynbdypa?

Hanaute B Nnepuoan4yecKon cucteme Tpu-4yeTbipe napbl 31EMEHTOB, COOT-
HOLEeHWe Macc aTOMOB KOTOPbIX cocTaBnseT:a)1:2;6) 1 : 3.

BbluMcnuTe OTHOCUTENBLHYIO aTOMHYl0 Maccy [enus, ecnu Macca atoma
3TOro anemMeHTa pasHa 6,647 - 10724 r.
Paccuutante maccy atoma bepunnus.

[MpocTbie U cNoXHble BellecTBa.
TunNbl NPOCTbIX BELLECTB:
MeTal/ibl U HeMeTaNnlbl

Marepuan naparpada NOMOXKeT Bam:

» pasnuyaTtb NPOCTbIe U CNOXHble BELecTBa, OpraHu-
YecKue U HeopraHU4ecKue BEeLLECTBa;

» pacno3HaBaTb MeTaN/bl U HeMEeTanNbl;

» onpeaensitb METANIMYECKUE U HEMETANNTUYECKHE 3Ne-
MEHTbI MO UX PAcnoNIOKEHUIO B NEPUOAUYECKON CUC-
Teme [. U. Menpeneesa;

» MOHATb, NOYEMy BCE MeTan/bl MOXOXMU N0 CBOMCTBAM.
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ATOMBI B OOBIYHEIX YCJIOBUAX HE MOT'YT JOJIrO CyIe-
cTBOBaTh NooguHOUYKe. OHU CIIOCOOHBI COEAUHATHLCS C
TAKHUMH K€ UIH IPYTUMHU aTOMaMU, 4To 00ycIaBIuBa-
eT 60JbIIIOE padHOOOpa3ue B MUPE BellleCTB.

BemecTtso, 06paaonaHHOe OJHHUM XHUMHYECKHM J3JIeMeHTOM, Ha3bl-
BaeTcsa npocmubim, a BelecTso, 06pasonannoe HECKOJbKHMH 3Jie-
MEHTaAMM, — CAOHCHbILM, WIIH XUMULECKUM coeduHenHuem.

3710
WHTEpPEeCHO
IIpocTeie
pemecTsa 13
3JIEMEHTOB —
Au, Ag, Cu,
Hg, Pb, Fe,
Sn, Pt, S, C,
Zn, Sbu As
ObLIH
M3BECTHHI elle
B IDEBHOCTH.

Puc. 36.
MeTtannsbl

MpocTbie BewecTsa

IIpocThle BelecTBa AEJAT Ha MeTaJUIbl M HeMeTal-
ael. Takyio KaaccuuKanuio IPOCTBIX BeleCTB Ipea-
JIOYKWJI BRIAAIOIuiica ¢ppaniyscKkuil yuensii A.-JI. Jla-
Byasbe B KoHue XVIII B. XuMuyecKue 3JI€MEHTHI, OT
KOTOPBIX IIPOMCXOAAT METaJLJIbI, Ha3bIBAIOT MeMallu-
yecKuMuU, a Te, KOTOpble 00pas3yloT HeMeTasJabl, —
HememaJaauvyeckumu. B ITMHHOM BapuaHTe CUCTEMBI
II. . MenpeneeBa (dopsan II) oEm pasrpaHUYeHBI
JIOMaHOM JuHHel. MeTtajqindyecKue 3JeMEeHTHI HaXo-
IATCA cJeBa OT Hee; UX 3HAYUTEJIbHO OojbIle, YyeM
HeMeTaJLJINYeCKUX.

Meraansl. Kaxxablit 13 BaC MOXkeT, He 3alyMbIBasACh,
Ha3BaTh HECKOJIbKO MeTasLIoB (puc. 36). OHU oTJIMYAIOT-
csl OT OCTAJIbHBIX BEIIeCTB OCOOBIM «MeTaJJIUYeCKUM»
6JIeCKOM. DTH BellleCTBa UMEIOT MHOI'O OOIIX CBOMCTB.
MeTaJuibl B OOBIYHBIX YCJIOBUAX SBJIAIOTCA TBEPABIMU
BelllecTBAMU (TOJIBKO PTYTh — JKHUJKOCTB), XOPOIIO




NIPOBOJAAT 3JIEKTPUYECKHUI TOK U TEILIOTY, UMe-
IOT B OCHOBHOM BBLICOKHE TeMIIepaTyphl ILIaBJie-
Hud (cBoime 500 ‘C). OHu IIaCTUYHBI; KX MOXK-
HO KOBaTh, BEITATUBATH U3 HUX IIPOBOJIOKY.

Brarogaps cBOuM CBOMCTBaM MeTAaJlJIbI yBe-
PEHHO BOIILIHA B KU3HB Jogei. O6 ux orpom-
HOM 3HAYEHUU CBHIETEJNLCTBYIOT HA3BAHUS
MCTOPUYECKUX 3I0X: MEAHBI BeK, OPOH30-
BBIi' BeK, sKeJIe3HbIH BeK.

Puc. 37. CXoAcTBO MeTaJJIOB OOYCJOBIEHO HX
YnpouieHHas BHYTPEHHUM CTPOEHHEM.

moaenb Cmpoernue memannos. Meraynyisl — KpUCTaJLJIHUYeC-
BHyTpeHHero Kue BellecTsBa. Kpucraisl B MeTaaiax HaMHOI'O MeJIb-
;LPT:::;” Yye, 4yeM KPUCTAJLJIBLI caxapa UM NOBAPEeHHOM COJIH, U

YBHZIETh UX HEBOOPYKEHHEIM I'JIa30M HEBO3MOYKHO.

Puc. 38. ATOMBI B MeTallle «yIIaKOBaHbI» O4YEHb IJIOTHO,
S II03TOMY YaCTh 3JIEKTPOHOB IIOCTOAHHO IIEPEXOJHUT OT

KPACHBI! ®OCDOP

OJHUX aTOMOB K aApyrum. UmeHHo Garogaps
3TUM «CBOOOJHBIM» JJIEKTPOHAM METAaJLIbI
IIPOBOJAAT 3J€KTPHUUECKHUHA TOK. ATOMBI, KO-
TOPBIE TEPSIOT AJIEKTPOHBI, IIPEBPAIAlOTCS B
IIOJIOYKUTEJIbHO 3apsKeHHbIe YaCTHIbl —
uoHsI (puc. 37).

Hemeranasil. IIpocTeiX BemiecTB 3TOro
THUNA 3HAYUTEJbHO MeHbIe. K HeMerasiaM
OTHOCSATCH a30T ¥ KHUCJIOPOJ (KOMIIOHEHTBI
Bo3ayxa), rpaduT (CTEepKHH KapaHAalle,
MaTepuall 3JeKTPUYECKHUX KOHTAKTOB), aJi-
Mas, cepa u ap. (puc. 38).

! BpoHsa — cmiaB Meau ¢ OJIOBOM.
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BHemIHe HeMeTaJIJIbI OTJHYAIOTCA OT METAJIJIOB
mpesxJie BCero OTCYTCTBMEM MEeTAJIMYecKoro Giecka.
ToxbKO0 rpaduT ¥ MO UMEIOT c1adblii 6ireck. Hemeras-
JIBI He IPOBOJAT 3JIEKTPUYECKHUH TOK (MCKIIOUEeHHuEe —
rpadurt). B 0GBIYHBIX YCIOBUAX IIOJIOBUHA HEMETAJLIIOB
HaXoJUTCA B ra3000pa3HOM COCTOSAHHH, APyrue sSIBJIA-
JOTCS TBEPALIMM BeIlIECTBAMY M TOJIBKO OpOM — KM~
KocThio. Hu omHOrO MeTasina-raza He CyIieCTBYeT.

HeMeTas1bl 3aMETHO OTJIMYAIOTCA JPYT OT Apyra.

Cmpoerue Hememannog. JacTb HeMeTaJIJIOB COCTO-
uT 13 aToMoB. B anmase, rpadure, kpacEoM ocdope
BCe aTOMBI COeJUHEHbI JPYT C IPYyroM, a B MHEPTHBIX
razax — r'eJiud, HeoHe, aproHe, KPUITOHE, KCEHOHE 1
pagoHe — pa3beJuHEeHbI.

Ilpyrue HeMeTa LB 06Pa3oBaHbl MOJEKYJIaMu' .

Moustekysa — 3JIeKTPOHeHTpaJbHAad YACTHIA, COCTOAIAA H3 ABYX
MM 0OJIBIIIEro YMcJjia COefHHEeHHBIX ATOMOB.

Mounekyna
KHCJIopoja

Mounexysa 030Ha

Puc. 39.
Mogaenu Mmonekyn

B ka0l MOJIEKyJle aTOMBI COeJMHEHBI MEeXAy
c000#1 OCTATOYHO IIPOYHO, & MOJIEKYJIBI IPYT C APYTOM
B BelllecTBe — OueHb caabo. IToaroMy BemjecTsa mMoJie-
KYJIADHOTO CTPOEHUsSI MMEIOT HEeBLICOKHE TeMIepaTy-
pbI IL1aBJIEHUSA U KUTIeHHU .

Kucaopon 1 030H SIBISIOTCS MOJIEKYJIAPHBIMH Be-
mecTBaMu. 9To npocTthie BemecrBa Okcurena. Mose-
KyJla KHCJI0poZa comepuT aBa aroma Oxcuresa, a
MoJIeKyJia 030Ha — TpH (puc. 39).

He Tonbxo OKCUreH, HO M MHOTHE APYyTHe 3JIeMEeHThI
00pasyIoT 1o ABa u GoJsiee IpocThIX BemecTs. [ToaTomy
npocmuLX 6eujecmeé 6 HeCKOJbKO pa3 0Oonbuie, “em
XUMUYECKUX 3/leMeHMmOo8.

HazBaHuA NPOCTHIX BemieCcTB. BOJIBIIMHCTBO IIPO-
CTBIX BeIIeCTB HA3BIBAIOT TaK, KAK M COOTBETCTBYIO-
mue saeMeHTHI. Ecii HasBaHUsA pasHbIe, TO OHU IIPU-
BeJleHbI B IEPUOANYECKOI cucTeMe, IpUYeM HAa3BaHUE
MPOCTOrO BEIecTBa DPACIIOJIOKEHO HMXKe Ha3BaHUA
anemenTa (puc. 40).

» HazsoBuTe ImpoCTHIE BEIeCTBa 3jaeMeHTOB I'mapo-
rena, Jlutusa, Marausa, Hurporena.

! TepMHH «MOJIeKyJa» MPOMUCXOAUT OT JIATHMHCKOIO CJIOBA moles (macca),
yMeHBIINTENIbHOTO cy(dduKca cula 1 B mepeBojie 03HAYAET « MAJIEHbKAA Maccay .
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Haspanusa IIPDOCTBIX BE€IIEeCTB 3aIlUCHI-
BaIOT BHYTPU HNPENJIOKEHUS C MaJIeHbKOH

B P et OyKBEHI.
- Kynpym | °Y
B N
Haspanue Haspammermpoc-  PHc. 40.

3JIeMeHTa TOro BellecTBa Knetka nepnoanyeckon cuctemsil

Puc. 41.
Moaenb
MOJIEKY/bI
BOAbl

Cno)xHble Beuecraa
(XMmMuyeckKkue coeguHeHunn)

CoexuHEHUE aTOMOB Da3HBIX XUMHUYECKHUX 3JI€MEH-
TOB IOPOKAAeT MHOXKECTBO CJIOKHBIX Bel[ecTB (UX B
JeCATKHU ThICAY pa3 0oJbIlle, YeM IPOCTHIX).

CyIiecTBYIOT CJIOJKHBIE€ BEIECTBA C MOJLEKYLAD-
HbLM, AMOMHLLM ¥ UOHHbIM cmpoeHuem. IloaTomy ux
CBOMCTBa OY€Hb Pas3HbIE.

MoneKynsipHble COEAUHEHUSI B OCHOBHOM JIETY4YH,
HepeAKO UMeIOT 3anax. TeMnepaTyphsl X ILJIaBJICHUSA
U KHUIEeHWUs 3HAYUTEJIbHO HUXKe, YeM COeJHuHEHUMH
C aTOMHBIM WJIM MOHHBIM CTPOEHUEM.

MoneKkyasipHBIM BeIIEeCTBOM sBJIsAeTCA Bojga. Mo-
JIEKyJia BOABI COCTOUT M3 ABYX aToMoB I'maporeHa u
oxHoro atroma OkcureHa (puc. 41).

MoJsiekynsipHOE CTPOEHHE UMEIOT YrapHbIA U yriie-
KHCJIBIA rasbl, caxap, KpaxMmaJi, CIHPT, YKCycHas
Kucjora u Ap. KonmyecTBO aTOMOB B MOJIEKYJax
CJIOXKHBIX BEIleCTB MOJKET OBITh pasHbIM — OT ABYX
aTOMOB JI0 COTEH M Ja’ke ThICAY.

HexkoTopble coefuUHEHUA UMEIOT ATOMHOE CTPOEHHUE.
OzHuM ©3 HUX SABIAETCA MUHEPAJ
KBapl, I'JIaBHAA COCTABJIAIOIIAA IECKa.
B Hem cogpepxarcss arombl Cuyunus u
Okcurena (puc. 42).

CylLiecTBYIOT TakKe HOHHBIE COEIU-
HeHHusA. ITO — IOBapeHHas COJib, MeJ,
coja, U3BeCTh, I'MIIC 1 MHOTHE JpyTrue.

Kpucrannsl moBapeHHOM COJIX COCTO-
AT U3 IOJIOXKHUTEJNbHO 3apsKeHHBIX

Puc. 42. noHoB HaTpusa u oTpuuaTeabHO 3aps-
Mogaenb coegnHeHus KeHHBIX HoHOB XJjopa (puc. 43). Kax-
aTOMHOro CTPoeHUs (KBapua) IBbIA TAKOMA MOH 0Opa3yeTcs U3 COOTBET-
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Puc. 43.

Mopaenb UOHHOIo
COoeAUHEHUA
(noBapeHHOW conu)

370
WHTEpeCcHO

B Mmonekynax
OpraHUYecKHux
COeJINHeHU,
KpOMe aTOMOB
Kap6ona,
cozepIkarcs,
KaK IIpaBuJIo,
ATOMBI
I'uaporesna,
HepeaKo —
aTOMBI
Oxcuresna,
uHOTAA —
HEKOTODPBIX
JAPYTHX
3JIEMEHTOB.

crBylontero aroma (§ 6). Bsaumuoe nmpursxe-
HUe MHOTUX IPOTHBOIOJOMHO 3apAMKEeHHBIX
MOHOB 00yCJIaBJIMBAET CYILIECTBOBAHUE HOH-
HBIX COeIUHEHUH.

Hon, obpasosaswuiica u3 odHozo amoma,
Ha3bl8AI0M NPOCMbLM, G UOH, KOMOPbLLL 06pa30-
8a/CS U3 HECKONbKUX AMOMO8, — CJONCHBLM.
ITomo)xkuTeNbHO 3aps’KEeHHBIE IPOCTHIE HOHBI
CYILIECTBYIOT AJIS METAJJIMYEeCKUX 3JIEMEHTOB,
a OTPUIIATEJbHO 3apAKEeHHbIe — JJIs HEMEeTAaJI-
JIMYECKUX 3JIEMEHTOB.

Ha3BaHuA CI0MKHBIX BemecTB. B yueOHUKe
IO CHX IIOP MIPUBOAMJINCH TEXHUUECKHE UJIU OBITOBEIE
Ha3BaHUSA CJIOKHBIX BenjecTB. Kpome Toro, sBemiectrsa
MMEIOT U XUMUYecKHue Ha3BaHUA. Hanpumep, xumu-
YyecKOe Ha3BaHUe MOBAPEHHOM COJIM — HATPHUM XJIO-
puz, a Mera — kKaiabuuil kapbonar. Kaxkgoe takoe
HasBaHMUE COCTOUT U3 JBYX CJIOB. IlepBBIM CJIOBOM
SIBJIETCA Ha3BaHUeE OJHOTO U3 3JIEMEHTOB, KOTOPHIMU
006pa3oBaHO BellecTBO (OHO MHUINETCSA C MaJEeHbKOM
OyKBBI), @ BTOPOE IPOUCXOAUT OT HA3BAHUA APYTOro
3JIeMeHTa.

OpraEnyecKkue M HeOpPraHMYeCKHe BellecTBa.
Panblie opraHNYeCKUMHY BEI[eCTBAMYU HA3BLIBAJIU Te
BeIlleCTBa, KOTOPHIE COAEPKATCA B JKUBLIX OPraHU3-
Max. 9To GeJKH, KHUpPHI, caxap, KpaxMaJ, BUTaMU-
HBI, COEJVHEHWs, NMpHUAAIOIIUe IBET, 3amax, BKYC
oBomaM u (pyxkram, u ap. Co BpemeHeM y4eHbIe
Havajay IOJyYaThb B JabopaTopusix IOZOOHBIE II0
COCTaBY ¥ CBOMCTBAM BeI[eCTBa, KOTOPBIX HET B IIPH-
poze. Ceifuac opraHMYeCKUMU BeIleCTBAMMU HA3bIBa-
0T coequHennss Kap6oHa (3a UCKJIIOUEHHEM yrapHo-
ro ¥ YrJEeKHCJIOro rasoB, MeJa, COLbl, HEKOTOPBLIX
APYIrux).

BonbIIMHCTBO OpraHMyecKuX COeUHEeHUI CIIOCOOHBI
ropetb, a NpPU HarpeBaHUM B OTCYTCTBHUE BO3AyXa
0o0yrauBaioTcsa (yrojb MOYTH IIOJHOCTHIO COCTOUT U3
aTomoB Kap6oHa). .

K Heoprammyeckum BellecTBaM IIPUHAAJIEXKAT
OoCTaJIbHBbIE€ CJIOJKHBIE€ BeIllleCTBa, a TaKiKe BCe IIPOo-
cteie. OHM COCTaBJAIT OCHOBY MHMHEPAaJbLHOIO
MHpa, T. €. COAepIKaTCA B IOYBEe, MUHEpaJax, rop-




HBIX IIOPOJaX, BO3AYyXe, IPUPOAHO Boge. Kpome Toro,
HeopraHM4YeCKHe BeIIeCTBa €CTh M B KMBBLIX Opra-
HU3MAax.

MaTtepuan naparpada o6o61eH B cxeme 6.

Cxema 6.
Tunbi Bewecrs

[ BELWECTBA

Y l Y

I npocrbie }7— | CNOXHble
(XMMUYecKue coeiuHEHHUR)

( Metannel ) (Hemerann bl) Y
Y (Opranuqecuue BellecTBa >

>( Heopranuqecxue Bemecraa) (coeanHeHus Kap6oHa)

NABOPATOPHbI ONbIT Ne 2

O3HaKoMneHue c Bewecrsamu
Pa3/InYHbIX TUMNOB

Bam BeIaHbI TaKHE BellecTBa (BAPDHUAHT YKAXKET YINTENb):

BapuanT I — caxap, kanpnuit Kap6oHaT (Mexn), rpadur, Mens;

BapuanTt II — mapadwun, anoMuHUH, cepa, HATPUM xJaopuz (mosa-
PEeHHasd COJIb).

BemecTBa HaxoAsaTCA B 6aHKAaX C 3TUKETKAMH.

BHuUMaTeJIbHO PACCMOTPUTE BeIlecTBa, o6paTUTe BHUMaHMe HA UX
HasBaHuA. OnpejennTe cper HUX IPOCTHIE (METAJLIbI, HEMEeTAJIbl) U
CJIOKHBIE BEIIeCTBa, a TAK)Ke OpraHuYecKue U HeOpraHuyecKue.

Brecure B Tabnuny HasBaHUME KaXKJOr0 BEIECTBA U YKaXKHUTE €ro
THII, 3aIIMCaB B COOTBETCTBYIOIIUX CTOJOIAX BHAK «+».

Hassamme | = IIpocroe Caoxnoe Opramn- Heopraan-
BemecTsa BeIecTBO BeImecTBO gecKoe geckoe
BemecTBO BeImecTso

MeTaJLI | HeMeTaJLx

BbiBOAbI

BemecTBa 661BaIOT MPOCTHIMY M CIOKHBIMH, OPTraHH-
YeCKMMHM H HEOPraHMYEeCKUMH.

IIpocThie BemecTBa AeJdAT HA METAJJIBI M HEeMeTaJ-
Jbl, a XHMHYECKHE 3JIEMEeHThl — Ha MeTaJlIMYecCKHe M
HeMeTaJIINYeCKHe.
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57.
58.

59.

60.

61.

62.

63.

64.

65.

MeTabl MMEIOT HeMaJio 00IUX CBOMCTB Gaaroxaps
CXOJICTBY MX BHYTPEHHEro CTPOeHM .

HemeTanasl COCTOAT M3 ATOMOB MJIM MOJIEKYJ M TIO
CBOMM CBOMCTBAM OTJIMYAIOTCA OT METAJLJIOB.

CiaoxxHble BemecTBa (XHMHYECKHE COeIMHEeHH:H)
MMEeIOT ATOMHOE, MOJIEKYJISIPHOE HJIM MOHHOE CTPOeHHe.

IToutn Bce coennnenuna KapGoHa nmpuHaaaexar K
OpraHM4YecKHMM BellleCTBaM, a OCTaJbHbIe COeTHHEHUS U
IpPOCTHIE Bel[eCTBA — K HEOPraHM4YeCKHM BellleCTBaM.

. Kakoe BelecTBO Ha3bIBAOT NPOCTbIM, @ KaKoe — CNOXHbIM? Kakue Tu-

Nbl NPOCTbIX BEWECTB CyWEeCTBYIOT U KaK Ha3blBaloT COOTBETCTBYIOLLNE
3NeMeHTbI?

Mo KaK1UM GpU3UHECKUM CBOMCTBAM METAN MOXHO OT/IMYUTL OT HemeTanna?

[aiTe onpeaeneHne Monekynbl. Yem oTnMyaeTca MoJsieKyna npocToro
BELLECTBA OT MONEKYNbl CIOXHOro BelecTea?

3anonHuTe NpPoOnycKku, BCTaBUMB B COOTBETCTBYIOLWUX Najemax cnosa
«HUTpOreH» UK «a3ot», 1 06bACHUTE CBON BbIGOP:

a) ... — ras, KOToporo B BO34yXe COAEPKUTCA Hanbo/bluee KOIMHEeCTBO;
6) MOsIeKyNa ... COCTOMT U3 ABYX GTOMOB ... ;

B) COEAMHEHMS ... NONagaloT B paCTEHMSI M3 MOYBbI;

r) ... NJ10X0 pacTBopsieTcs B BOJe.

3anonHuUTe NPOMYCKWU, BCTAaBUB C/IOBA «3/IEMEHT», «@TOM» WU «<MONEeKyna»
B COOTBETCTBYIOLEM Najexe U yucne:

a) ... 6enoro pocopa cogepKuT Yetoipe ... docpopa;

6) B BO34yxe ecCTb ... yI[JIEKUC/IOro ra3a;

B) 30/10TO — MPOCTOE BeLecTBO ... Aypyma.

Kakumu anemeHTamu o6pa3oBaHbl NpPocTbie BewecTsa GTop, UMHK, ¢poc-
dop, pTyTb? Kakne U3 Ha3BaHHbIX 3/1IEMEHTOB AABNAIOTCH METANTIUHECKUMMU,
a KaKue — HeMeTannn4yecKumMu?

Ha3oBuTe NpocTble BELecTBa 31EMEHTOB, CUMBONbI KOTopbiX — Pb, Ca,
He, Ag, B.

Kakas owwubKa AonyuieHa B BbipaxeHun «B a6n0Kax ecTb xeneso»?
MpennoxuTe CBOM BapuaHT, NpaBWUbHbIA OTHOCUTENIbHO Ha3BaHWi ane-
MEHTOB U NPOCTbIX BELWWECTB.

Kakue u3 BelwecTB ABNAIOTCA OPraHU4eCKUMMU, @ Kakue — HeopraHu4yec-
KWMW: anMa3s, Boaa, Kpaxmar, BuTamuH C (ackopbuHoBasi KUCNOTa), Xasb-
KO3uH (MeaHas pyaa)?

Kakumu anemeHTamu o6pa3oBaHbl CNOXKHbIE BEWECTBa C TAaKUMU XUMUYe-
CKMMMW Ha3BaHUAMMU: aniOMUHUI OKCWUA, CUIMLIUMA HUTPUA, HAaTPUK rMAPO-
reHcynbdua?




Xumunyeckue popmynbl

Marepuan naparpacga nomMoXKeT sam:
» BbICHUTb, 4TO TaKOE XUMUYECKas Gpopmyna;
» yutaTb GOPMYNbl BELLECTB, aTOMOB, MOJNEKY/, UOHOB;
» npaBWbHO UCNONb30BaTh TEPMUH «DOPMYNbHAS eau-
HULa»;
» COCTaBNsiTb XMMUYECKUE DOPMY/Ibl MOHHBIX COEAM-
HEeHWW;
> XapaKTepu30BaTb COCTaB BELLECTBa, MONEKY/bI, UOHA
no xumuyeckon dopmyne.

Xumuueckas popmyna. Y KaxkJ0ro BeIecTBa ecThb
HasBaHMe. OJHAaKO, IO HA3BAHUWIO HEJb3A OIpee-
JIATh, U3 KAKUX YaCTHUI] COCTOUT BeIlleCTBO, CKOJIBbKO 1
KaKHUX aTOMOB COAEPXKUTCA B €r0 MOJIEKyJIaX, MOHAX,
KaKwue 3apAAbl UMeloT HoOHbI. OTBETHI HA TaKue BOIIPO-
CHI laeT ocobas 3aICh — XUMHUYeCcKas GpopMyJia.

Xumuueckas popmyna — 310 0603HaYCHHE ATOMA, MOJIEKYJIbI, HOHA
HWJIM BeleCTBa ¢ NOMOIIbI0 CHMBOJIOB XMHMHYECKHX JJIEeMEHTOB H
HHIEKCOB.

Xumuuyeckoi GoOpMyIoi amoma ABIASAETCS CUMBOJI
COOTBETCTBYIOILlEro 3JjieMeHTa. Hampumep, arom

Al AnroMmuHusa o603HauyaT cuMmBosoM Al, atrom Cuu-
nus — cuMmBoJioM Si. Takue GopmMyJsibl UMEIOT U IIPO-
Si CThle BellleCTBA — MeTaJLJI AJIOMUHUHM, HeMeTaJLl

aTOMHOTO CTPOEHUSA KPEMHUM.

Xumuueckas GoOpMyJIa MOLEKYLbL NPOCMO2Z0 Beule-
Cmea CONEPAXUT CUMBOJ COOTBETCTBYIOIIErO 3JeMeH-
Ta U HWKHUH MHAEKC — MajleHbKYI0 Nudpy, 3amu-
CaHHYIO HIKe U cupaBa. IHAEKC yKa3bIBaeT Ha KOJIH-
4eCTBO aTOMOB B MOJIEKYJIE.

MoJiekyyla KHCJIOPOZA COCTOMT M3 ABYX ATOMOB
Oxcurena. Ee xumuyeckaa ¢popmysna — O,. Ity dop-
MyJly YATAIOT, IPOU3HOCS CHAYaJja CUMBOJI 3JIEeMeHTa,
IIOTOM — HHJEKC: «0-IBa». Popmytoit O, 0603HAYAIOT
He TOJIbKO MOJIEKYJIY, HO ¥ CAMO BEIIIeCTBO KUCJIOPOJ,.
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H, Monekyny O, Ha3blBalOT ABYXaTOMHON. U3 NOAO0GHbIX
0, monekyn (ux o6uwas ¢opmyna — E,) cocTosiT NnpocTbie
BewecrBsa mgporeHa, HutporeHa, ®nyopa, Xnopa,

N, Bpoma, Hoga.

F, O30H cogepxuT Tpéxa’romnue MONEKYNbl, 6e{luﬁ ¢oc-

a ¢op — yeTbIipexaToMHble, a cepa — BOCbMHATOMHbIE.
2 (Hanuwwure xumuyeckne Gopmynbl ITHX MOSIEKY/.)
Br,

I, B hopmy.ie MOSeKY bl CLOHCHO20 BEUeCMBa 3aIUCHI-
BAlOT CHMBOJIBI 3JIEMEHTOB, aTOMbI KOTOPBIX COlePKaT-
cA B Hell, a TaKkye MHAEeKChI. MoJieKkyJia yrjeKucaoro
rasa COCTOUT M3 TpPeX aTOMOB: oxHoro aroma Kap6ona u

CO, nByx — Oxcurena. Ee xumuueckaa popmyna — CO,
(uuTaeTcs «I3-0-ABa»). 3allOMHUTE: €CJIM B MOJIEKYJIe
eCTh OAVH aTOM KakKoro-imbo 3jieMeHTa, TO COOTBET-
CTBYIOI[UM UHIEKC, T. €. 1, B XUMHYECKO hopmyJie He
muiryT. PopMysia MOJIEKYJIBI YTJIEKUCIIOrO ras3a siBJIf-
eTcdA Takxe 1 GopMyJIOH caMOro BelllecTBa.

B dopmyse uora JONOTHUTENBHO 3alIMCHIBAIOT €T0

sapsaz. JlJs 2TOro MCIOJIBL3YIOT BeDXHUM HMHAEKC. B

Na*, CI” HeM DUMPOH YKasbIBaIOT BeJIMYUHY 3apaaa (eqUHULY
npocmule He MUINYT), a MOTOM — B3HakK (IJIC WIX MUHYC).

UOHDL Hanpumep, non Harpus c sapanom +1 umeer popmy-
ny Na' (uuraercsa «HaTpuid-IIIOC»), MoH XJjopa ¢

OH", CO%" sapagom —1 — Cl™ («xJIOp-MUHYC» ), THAPOKCHUJ-HOH C
CILONCHDBLE sapagom —1 — OH™ («o-am-MuHYyC»), KapOOHAT-HOH C
UOHDbL sapagom —2 — COZ™ («19-0-TpU-ABa-MUHYC» ).
B dopmynax uOHHbLX coe0uHeHUll CHadaja 3amu-
CBIBAIOT, HEe YKa3bIBad 3apAJ0B, IIOJIOXKUTEJIbHO 3ap-
’KeHHbIe MOHBI, a IOTOM — OTPHUIATEeJIbHO 3apsXKeH-
Hble (Tabxa. 2). Eciu dpopMmysia npaBuibHafA, TO CYymMma
3apa008 8cex UOHOB 8 Hell paBHA HYLIO.
Tab6auya 2
®opMyIbI HEKOTOPBIX HOHHBIX COeTHHEeHUI
Hassaame DopMyasl HOHOB, |XHMHYECKas Yrenne
COeTHHEHHSHA H3 KOTOPHIX cOCTOHT| ¢opmyna dopmyasl
COoelHHeHHEe COeHHeHHA
IToBapeHHas COJIb Na', CI” NaCl Harpwii-xjop
Men ca®*, cO3 CaCO; |Kanbnuii-1a-o-Tpu
Kaasnueupo- Na®, CO3 Na,CO; | Harpwuii-gBa-113-0-Tpu
BaHHasA coja
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Puc. 44.
dopMynbHble
eAUHULbI

B COEAUHEHUAX
WOHHOro (a)

M aTOMHOro
cTpoeHus (6)

B HEKOTOPBIX XUMHUYECKUX (POpPMyJIax IpyImy aTo-
MOB HMJIM CJIOKHBIM MOH 3alIMCHIBAIOT B CKOOKax. B ka-
YyecTBe MpuMepa Bo3bMeM (OpMyJIy ralieHoid U3BeCTH
Ca(OH),. 9To nOHHOE coefuHEeHNEe. B HeM Ha KaXKIbIi
noH Ca®" npuxonurcsa nBa nona OH . @opmysa coenu-
HEeHHs 4YUTaeTCHd «KaJbIUii-0-ali-08ax0bl», HO He
«KaJbIUI-0-al-aBax» .

UHorga B xummnyeckux popmynax BMECTO CUMBOJIOB 3/1€e-
MEHTOB 3ar1cbIBaloT «lTIOCTOPOHHMUE» BYKBbI, a TakKe ByK-
Bbl-MHAEKCHI. Takne opMynbl 4acTo Ha3biBaKOT O6LYUMM.
Mpumepsl popmyn atoro Tuna: ECl, E, O, Fe0,. llepBoi
¢dopmynon 0603Ha4aloT rpyny COeaqUHEHNN 31eMEHTOB C
Xn0pom, BTOpo# — rpynmny cCOegUHEHUI 31eMEHTOB ¢ OK-
CUreHOM, a TPETbLIO UCMONL3YIOT, eC/I XMMHYecKas ¢dop-
myna coeguHeHnss deppyma ¢ OKCUreHoM Hen3BeCTHa U

ee cniefyer yCTaHOBUTb.

Ecnu Hy»XHO 0603HAUMTH [ABa OTAENBHBIX aTOMa
Heona, 1Be MOJIEKYJIbI KHCJIOPOAA, ABEe MOJIEKYJIBI yT-
JIEKHMCJIOrO ra3a WM ABa MoHa HaTpus, MCIOJIb3YIOT
sanucu 2Ne, 20,, 2C0,, 2Na". ITudpy nepeg xumuye-
CKO# (hopMys0it HasbIBaIOT Koapguuyuernmom. Koad-
¢bunuenT 1, kak 1 uHAEKC 1, He MUIIYT.

dopmyabHad egMHMIIA. A UTO O3HaAYaeT 3aluCh
2NaCl? Moxekyn NaCl He cymiecTByeT; moBapeHHasi
COJIb — MOHHOE COeIUHEeHNe, KOTOPOe COCTOUT U3 HOHOB
Na" u Cl'. Ilapy 9TUX MOHOB HAa3BIBAIOT (POPMYAbHOL
eduHuyel: BeinecTBa (OHa BeIZeNIeHA Ha puc. 44, a).
Taxkum obpasom, 3anuceio 2NaCl mpeacraBieHBI aBe
¢dhopMyJIbHBIE €IMHUILLI IOBAPEHHOM COJIH, T. €. JiBe Ia-
psl nosoB Na“ u Cl.

Tepmun «popMyJIbHAS €JUHUILA» UCHOJB3YIOT AJIs
CJIO’KHBIX BEI[eCTB He TOJBKO MOHHOTI'0, HO U aTOMHO-
ro crpoeHus. Hanpumep, opMyibHON efUHUIEH AJ1A
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kBapna Si0, ABIAETCA COBOKYIHOCTb OJHOrO aToma
Cuinnus u aByx aromoB OkcureHa (puc. 44, 0).

®dopmynbHas eguHMLa — 3TO MeNbYalLuMin «KUPITUYNK»
BeLYecTBa, €ro HauMeHbLLUNHA NOBTOPSIOLMHACS PParMeHT.
3TMM ¢pparmMeHTOM MOXKeT 6biTb aToM (B NPOCTOM Belle-
cTBe), MonieKyna (B NPOCTOM M/IA C/IOXHOM BeLYecTBe),
COBOKYMHOCTb aTOMOB M/IU HOHOB (B C/I0XKHOM BeLLeCTBe).

YINPA)KHEHUE. CocTaB1UTb XMMUYECKYI0 popMyny coeiuHEeHUs, KOTopoe Co-
AepwuT uoHbl Li* i SOZ". Ha3BaTb GopMyNbHYIO eANHHULY
3TOro Bewecraa.

PeweHne

B MOHHOM COeJUHEHNN CyMMa 3apA/[0B BCEX HOHOB PaBHA HYJIO. ITO
BO3MOYKHO IIPM YCJIOBUH, €CJIH Ha KaXJAbII MOH SO;” nmpuxoguTcs ABa
mona Li'. Orciona ¢opmyia coeguaerus — Li,SO,.

®opMyAbHOU €JUHUILIEH BelleCTBa ABJAIOTCA TPU MOHA: JBa HOHA
Li* u ogus uon SO} .

KauyecTBeHHBIH M KOJHYECTBEHHBIN COCTAB Bellec-
TBa. XuMHuyeckas opMyJia cogepKUT MHGOPMALUIO
O COCTaBe YaCTHILI MJIM BellecTBa. XapaKTepusysd
KayecmeeHHblll cOCmas, Ha3bIBAIOT 3JIeMeHThI, KOTO-
pble 00pa3yioT YAaCTHUILy MJIM BEeIleCTBO, & XapaKTepu-
3ys KOJUYeCmeEeHH bl cocmas, yKasblBaloT:

e KOJMYECTBO aTOMOB KaXXJIOTO dJIEMEHTa B MoOJe-

KyJIe HJIY CJIOKHOM HOHE;
e COOTHOIIIEHHME aTOMOB PAa3HBIX 3JIEMEHTOB HJIN
HOHOB B BelllecTBe.

YIMPAXXKHEHME. Onucatb coctaB meTtaHa CH, (MoneKynsipHoe coeiMHeHHne)
M KanbLuHMpoBaHHoW coabl Na,CO; (MOHHOEe coeAuHeHue).

PeweHune

Metan obpasoBas anemesTamu Kap6orom u I'mgporesnom (aTo KavecT-
BeHHBII cocTaB). MosleKkyJia MeTaHa cofepakut ofue arom Kap6ona u ye-
ThIpe aToMa I'mporeHa; X COOTHOIIIeHKEe B MOJIEKYJIE U B BeIlleCTBe ——

N(C): N(H) =1 : 4 (Ko1u4eCTBEHHBIH COCTaB).
(BykBoit N 0603Ha4aIOT KOJIMIECTBO YACTHL, — ATOMOB, MOJIEKYJI, HOHOB.)

KanpnueMpoBaHHAs cofa obpasoBaHa TpeMsA dieMeHTamu — Har-
pueM, Kap6orom u OxcureHoMm. OHa COAEPIKUT MOJOKUTENBHO 3apA-
skeHHble MoHBI Na', mockoapky HaTpuii — MeTaJIM4ecKUii djIeMeHT,
M OTPUIIATEJIHHO 3apsAKeHHbIe NOHBI CO3™ (xaueCTBEHHBII COCTaB).
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CooTHOIIIEeHNE ATOMOB 3JIEMEHTOB X MOHOB B BellleCTBe TAKOBHI:

66.

67.

68.
69.

70.

71.

2

73.

74.

N(Na): N(C): N(0O)=2:1:3

N(Na*) . N(Cog-) —-2:1 } KOJIN4YEeCTBEHHBIN COCTaB

BbiIBO bl

Xumuyeckasd popmMysa — 3TO 3aIHCh aTOMa, MoJe-
KyJbl, HOHA, BEelleCTBA C IOMOIILI0 CHMBOJIOB XHMHYe-
CKHX 3JIeMEeHTOB ¥ HHAeKcoB. KotnuecTBO aTOMOB Kaxk-
JIOr0 3JIeMEeHTa YKa3bIBalOT B (hopMyJie ¢ MOMOIILIO
HHUIKHETro HHAEKCA, a 3apAJ HOHA — BEePXHMM HHIEKCOM.

PopmyabHAA eAHUHHIA — YACTHIA HJIH COBOKYI-
HOCTH YaCTHIL BellleCTBa, NMPeJACTABJICHHAA €ro XuMH4Ye-
ckoi hopmy.roii.

Xumuueckas ¢opmyJia oTpakaer KaueCTBeHHBIH B
KOJHMYECTBEHHBIH COCTAB YaCTHIIHI HJIM BellleCTBA.

Kakylo uHdopmauuio 0 BeLEeCTBE UKW HACTULLE COAEPKUT XMMMUYECKas
dopmyna?

B yem coctout otanumne mexay KoadPUUMEHTOM U HUKHUM MHOEKCOM B
XUMUYECKUX 3anucax? OTBET AoNoNHUTE NnpuMepamu. [Ins 4ero ucnonbay-
10T BEPXHUI UHAEKC?

Mpouuntaite popmynbl: P4, KHCO;, Al(SO,4)3, Fe(OH),NO5, Ag*, NH, CIO;.
Y1o o6o3Havatot 3anucu: 3H,0, 2H, 2H,, N5, Li, 4Cu, Zn**, 502", NO3,
3Ca(0OH),, 2CaCO5?

3anuwure xuMmuyeckue GopMynbl, KOTOpPbIE YATAIOTCA TaK: 3C-0-TpH; 6op-
[1Ba-0-TpH; all-3H-0-4Ba; XPOM-O-al-TPUXK/bl; HaTPUK-all-3C-0-4YETbIpE;
3H-al-yeTbipe-ABaX/abl-3C; 6apui-aBa-nnioc; N3-0-4eTbipe-TPU-MUHYC.
CocTtaBbTe XMMUHECKYIO GOPMYNY MOSIEKY/bl, KOTOPAs COAEPMUT: a) OAWH
aTom HutporeHa v Tpu atoma lMaporeHa; 6) yetbipe atoma lMaporeHa, ABa
atoma docdopa n cemMb atoMmoB OKcUreHa.

Y1o aBnsieTca GOPMYyNbHON €AUHULIEN: @) AR KaNnbUMHUPOBAHHOW COAbI
Na,COs; 6) ana noHHoro coeauHenus LisN; B) ana coeanHenuns B,04, KoTo-
poe UMeeT aTOMHOE CTPOeHUe?

CocrtaBbre popMynbl BCEX BELECTB, B COCTAB KOTOPbIX MOTYT BXOAWUTb NIULLb
Takue noHbl: K*, Mg?*, F~, SO2-, OH".

OxapaKTepu3ynTe Ka4eCTBEHHbIA U KONMYECTBEHHbIN COCTaB: a) MONEKY-
NAPHbIX BewecTs -— xopa Cl,, ruaporeH nepokcuaa (nepekucu Boaoposa)
H,0,, mioko3bl CgH4,06; 6) MOHHOTO BelecTBa — HaTpuit cynbdata Na,SO,;
B) noHos H;0", HPO;".
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BaneHTHOCTb
XUMUYECKUX 3NEeMEHTOB

Marepuan naparpada noMoxeT Bam:
» BbIICHUTb, YTO TAKOE BaNEHTHOCTb 3/1IEMEHTa;

» NPOrHO3UpoBaTb BO3MOXHble 3HA4YEHWUs BaNEHTHO-
CTU 3NeMeHTa, UCXOASA U3 ero pa3MeLleHus B Nepuo-
[U4YECKON CUCTEME;

onpeaenatb 3HaYeHWUS BANEHTHOCTU 3NEMEHTOB B
6MHapHbIX coeanHEHUsX NO Ux popmynam;

» cocTaBnfATb GopMynbl GUHAPHbBIX COEAUHEHWUI, UCXOAN

M3 3HA4Y€eHUI BaNEHTHOCTU INIEMEHTOB.

",‘

BaaenTHOCTB. UHCI0BBIE HHAEKCHI B XUMUYECKUX
(opMysax yKasnlBAIOT HA TO, YTO ATOMBI COEAUHSA-
IOTCA JPYT ¢ APYrOM He IPOU3BOJILHO, & B OIpeje-
JIEHHBIX COOTHOIIIEHUSAX.

CoocobHOCTHE aTOMa COCITMHATHCHA C ONpeJeJIeHHBIM KOJIHYEeCTBOM
TAKHX e HJIH JIPYIr'HX aTOMOB HA3bIBAKOT 6aNeHmHOCMbIO".

BanenTHOCTh siBIsieTcA Ba*XHBIM CBOMCTBOM aTo-
ma. Ee onpeessiroT HCXOAS U3 TOTO, CKOJILKO aTOMOB
IIPHUCOEANHSAET AAHHBIH aTOM M KaKHM 3JIeMEHTaM
OHY IIPUHAAJIEXKAT.

3Havenue esarenmuocmu amoma I'udpozena npu-
HAMO cyumams pagHvim 1. ITOT aTOM BCcerga coenu-
HSETCHA TOJILKO C OOHUM aToMOM. B pesysibraTre o6pa-
3YIOTCSI, HAIPUMEDP, MOJIEKYJIbl Bogopozxa H,, ¢ropo-
Bogopoza HF, soger H,O:

H H H@ 0
H H

T'udpozen — o0HOBaANEHMHBLIL 3LeMEH M.

B monekyae ¢proposogsopona HF arom Piyopa cBs-
3aH ¢ aTomoM I'maporena. IlosTromy 3HaueHUe BaJIeHT-
Hoctu @ayopa, Kak u 'maporesa, paBHo 1.

Atom OKcureHa yiep:KuBaeT B MoJiekyJje Bogsl H,O '

asa aroma I'maporena. Orcrooza BeiBox: Okcuzen —

! TepMuH IPOUCXOIUT OT IATMHCKOTO cJioBa valentia — cuna.
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II

HF

I I

H,0

N=N

odsyxeanenmmubLii anemenm. Takyo BaneHTHOCTL OK-

CHI'eH NPOABJSAET BCErja — M B MOJIEKYJie IIPOCTOro

BemjecTBa (0,), ¥ B MOJIEKYJIaX CJIOMKHBIX BEIlleCTB.
3HaueHHe BaJIECHTHOCTH 3JIEMEHTa IPU HEeoOXOmu-

MOCTHY YKa3bIBaIOT B XMMHUYECKOI (hOpMyJie pUMCKOK
I1I I I

nudpoit Hax ero cumBosiom: HF, H,0. B maremaTuue-
CKHX pacueTax ¥ TeKCTe AJIsl 3TOr0 MCIOJIL3YIOT apab-
cKue LUu@dpsl.

» Onpejenure BaJeHTHOCTH 9JIEMEHTOB B MOJIEKYJIaxX
ammuaxka NH; u merana CH,.

CBefleHUA O BaJIEHTHOCTU 3JIEMEHTOB B BeIllECTBE
MOJKHO NIIPeAICTaBUTh APYruM crmocobom. CHavasa 3a-
MMHCBHIBAIOT Ha OINpPEAeJIeHHOM pAaCCTOSHUU APYT OT
Apyra CHMBOJIBI KajXXJOro aToMa, HaXOAAIIErocsa B
MoOJIEKYJie. 3aTeM OZHOBAJIEHTHBIN ATOM COeIHUHSAIOT C
IPYTHM OZHOM YePTOYKOM, OT ABYXBAJIEHTHOI'O aTOMa
IIPOBOJAT JBE YEPTOUKH MU T. [.:

H-F, (l)—H.
H
Taxue dopmynasl HasbIBaIOT zpaguyeckumu. OHA 1O-
Ka3bIBAIOT NOPAZOK COeINHEHU AaTOMOB B MOJIEKYJIaX.

Mosexyna IpOCTOr0 BeIIeCTBa BOJOPOAA HMMeEET
rpaduueckyio hopmyny H-H. AHaIOrHYHEIMY ABJIA-
I0Tca rpaduyeckue GoOpMyJibl MOJEeKyJ (ropa, XJjo-
pa, 6poma, moza. I'padhuueckas popmysia MOJIEKYJIbI
kucaopoga 0=0, a monekyinl azora N=N.

CocraBiada Takue GOPMYJIbI JJIA MOJIEKYJI CIIOKHBIX
BeIlleCTB, CJeAyeT MMeTh B BHAY, YTO aTOMbI OZHOI'O
3JIeMeHTa, KaK IIPaBUJIO, HEe COeAUHEHBI MEXK Y COOOM.

» Nzo6pasure rpadbuyeckue GOPMyJIbl MOJIEKYJ aM-
MHaKa ¥ MeTaHa.

U3 rpadpuyeckoii GopMyJIBI MOJIEKYJIBI JIETKO OIpe-
JEeJIATh BaJIECHTHOCTh Ka’XXJOro aromMa. 3HadYeHHe
BaJICHTHOCTH PaBHO KOJIMYECTBY YepTOUYeK, KOTOphIe
HCXOJAT OT aToMa.

HOnss coeguHEHUT MOHHOTO M aTOMHOI'O CTPOEHHS
rpapugeckue GOpMyJIbl He UCIOJIb3YIOT.

BaJjieHTHOCTB 3JIeMEHTa H ero pa3MelieHue B Iepuo-
auyecKkoi cucreme. HekoTopnlie 3J€MEHTHI MMEIOT
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3710

HHTEpEeCHO

IIOCTOSIHHYIO BaJIeHTHOCTh. I'naporen u Dayop Bcerga
onHOBAJIEHTHHI, a OKCcHUreH — AByXBaJleHTeH. [lpyrue
3JIEMEHTHI C IIOCTOAHHON BAJIEHTHOCTBHIO HAXOAATCHA B
I—III rpynmax nepHOAMYECKON CHCTEMBI, IIpUYEM
3HaueHNe BAJIEHTHOCTH Ka)KJOro 3JIeMEHTa COBIAJaeT
¢ Homepom rpynusl. Tak, anement I rpynne: JIutuii ox-
HOBaJIEHTEH, 3jieMeHT Il rpynner Marauii nByxBajeH-
TeH, a asnemeHT III rpynnsr Bop TpexBanenTeH. Vckiio-
YeHUSAMHU SBIAIOTCS 3jeMeHTHl 1 rpynnel Kynpym
(3HaueHuA BaseHTHOCTH — 1 M1 2) u Aypym (1 1 3).

BoABIIMHCTBO 3JIEMEHTOB MMEIOT IEPEMEeHHYIO Ba-
JIEHTHOCTh. IIpMBOAUM ee 3HAUYEHUA AJIA HEKOTODPBIX
U3 HUX:

ITmom6ym (IV rpynma) — 2, 4;

®ochop (V rpynna) — 3, 5;

Xpowm (VI rpynna) — 2, 3, 6;

Cyasdyp (VI rpynna) — 2, 4, 6;

Mamnras (VII rpynna) — 2, 4, 6, 7;

Xagop (VII rpynma) — 1, 3, 5, 7.

W3 3TuX CcBeleHUH BBHITEKAET BaKHOE NPaBHUJIO:
MAKCUMANLbHOE 3HAYEeHUEe B8AJeHMHOCMU 3JleMeHma
cognadaem ¢ HOMepPOM zZpynnvl, 6 KOMOPOi OH HAXO-
dumcsa'. TIOCKONBKY B IepHOJUYECKOM CHCTEME BO-
ceMb I'PyINIl, TO 3HAYEHUSA BAJEHTHOCTH 3JIEMEHTOB
moryT 6bITh OT 1 10 8.

Cy1ecTByeT ele OZHO IIPAaBUJIO: 3HAYeHUE 8AeHM-
HOCMU HeMemaJalu4ecKozo dlemMeHma 6 coeOuUHeHUU
¢ I'udpozenHom uau ¢ MemMALIUHECKUM INeMEHMOM
PAaBHO 8 MUHYC HOMED 2pYNnnbL, 8 KOMOPO pa3meu,eH
anemenm. IloagTBepAM €ro mpuMepaMy COeNUHEHUH
anemeHTOB ¢ I'uaporesom. diaemenTt VII rpynner Hox
B mozposogopoze HI ognosanenTex (8 — 7 = 1), aiue-
merT VI rpynnsl Okcures B Boge H,0O nByxXBajleHTeH
(8 — 6 = 2), anemenT V rpynnsl HutporeH B aMmMuake
NH; TpexBajnenTeH (8 — 5 = 3).

OnpenesieEde BaJeHTHOCTH 3JIEMEHTOB B OMHap-
HOM COeHHEeHMH 110 ero (popmyie. BunapusiM® Ha3bI-
BalOT coeJMHEeHNe, 00pasoBaHHOE AByMA dJIeMeHTaMH.

! CymecTByeT HECKOIBKO MCKIIIOUEHHIA.
TepMHUH NPOMCXOJUT OT JJATHHCKOTO CJI0Ba binarius — nBoiiHOM; cocTos-
IU# U3 ABYX YacTeu.
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3vo
MHTEepEecHO

BrifAcHUTE 3HaYEHME BaJIEHTHOCTH 3JIEMEHTA B COeH-
HEHMH HY)KHO TOTZAa, KOTJja DJIEMEHT UMEeeT IepeMeH-
HYIO BaJIEHTHOCTh. KaK BEIIOJIHAIOT TaKoe 3ajaHue,
IOKAaYKeM Ha IIpuMepe.

Haitnem 3nauenue BaseHTHOcTH Hoza B ero coenu-
HeHuu ¢ OkcureHom, koropoe umeet popmyay I,0;.

Br1 3naeTe, yTo OKCUreH — JBYXBaJI€HTHBIHA dJe-
MEeHT. 3anuIneM 3HaYEeHNE ero BaJeHTHOCTH HaJ CUM-
BOJIOM 3TOTO 3JIEMEHTa B XUMHUYECKOU PopMyJie coenn-

I
Henua: [,0;. Ha 5 aromos OkcureHa npuxoauTcs
2+ 5 = 10 eguHMNL BajseHTHOCTH. FIX HY»XHO «pacmpe-
JeauThb» Mexay asymsa aromamu Hoga (10 : 2 = 5). Us
aToro ciaenyet, 4to Moz B coefNHEHNH IATUBAJIEHTEH.

(Dopmy.na coeAMHEeHNA ¢ 0003HaYEeHNEM BAJI€HTHOCTH
vV 1

aseMeHTOB — I,0;.

» OnpegenuTe BaJ€HTHOCTH 3JI€MEHTOB B COeIUHE-
HUAX ¢ dopmynamu CO, u Cl,0,.

CocraBiieHHe XMMHYECKHX (GOpMyYJI COeTHHEHHH 110
BaJICHTHOCTH 3JIeMeHTOB. Brinosinum 3afanue, nporu-
BOIIOJIOYKHOE NPEBIAYIIIEMY, — COCTABMM XMMHYECKYIO
dopmyny coeguneHusa Cyianpypa ¢ OkcureHom, B
koTopoM Cysbdyp 1IeCTHBaIEHTEH.

CHavaJja 3aluIIIeM CUMBOJILI 3JIEMEHTOB, 06pa3yio-

muXx CoeJUHEeHHe, M YKa)XXeM HaJg HUMH 3HadYeHusd
Vi i |

BajeHTHOCTH: S...0... . 3aTeM HaXOAMM HaMeHbIIIee
YHCJI0, KOTOPOE AeJUTCs 6e3 ocTaTKa Ha 006a 3HaYeHUsA
BaJIGHTHOCTH. JT0 yucyo 6. [lenum ero Ha 3HayeHHe
BAJICHTHOCTH KaXXKJIOT'0 3JIEMEHTA U M10JIy4aeM COOTBET-

CTBYIOI[ME NHJEKCHI B XMMHUYECKOM GopMyJie coequHe-
VI n Vil

HuUs: Sg,604/2, nn SO;.

1 NIpoBepKM XUMHYECKOM (HOPMYJIBI HCIIOIB3YIOT
IIPaBUJIO: Nnpou3éederHus 3HAYEHUl B6ANEHMHOCMU
Kax 0020 3eMeHMa HA KOAUYECME0 e20 AMmoMO8 8
@opmy.e 00uHaK08bL. ITH IPOUBBEAECHUSA AJIA TOJBKO
YTO BEIBEZIEHHON XMMHUYECKOMi ¢popmynl: 6-1=2-3.

3anmoMHHTE, 4YTO B GOpMyJiaX COeJUHEHUH, B TOM
yucje OMHApPHBIX, CHavajla 3alMUCHIBAIOT CHMBOJIBI
MeTaJUIMYeCKHUX 3JIEMEHTOB, a [IOTOM — HeMeTaJlIndec-
kux. Ecsmm coeqnHeHMe 06pasoBaHO TOIBLKO HEMETAJLIH-

e
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3ro YeCKMMH 3JIEMEHTAMHU U CpeAu HUX ecTb OKCUTreH MIH
WHTEpecHo @1yop, TO 3THU 3JeMEHTHI 3alIMChIBAIOT IIOCJIEAHUMH.

1

» CocraBbTe XUMHYecKHe (popMyJinl coeauHeHnit Bopa
¢ ®ayopoM 1 OKCUT€HOM.

eANHeHN A IIpuyMHBLI COEAUHEHUS aTOMOB JpPYyr' C APYroM H
06'bACHeHNE 3HAYCHU U BAJIEHTHOCTH 3JIEMEHTOB CBA3a-
HEI CO CTPOEHHMEM aTOMOB. TOT MaTepuas GygeTr pac-
cMOTpeH B 8 KJiacce.

BbiBOAbI

BajeHTHOCTP — 3TO CIIOCOOHOCTH AaTOMA COCTHHATDH-
¢ C onpefeeHHbIM KOJHYECTBOM TaKHX JKe HJIM ApY-
THX ATOMOB.

CylecTBYIOT 3JIeMEeHTHI C MOCTOAHHOM M NepeMeHHOMi
BaJeHTHOCTHIO. T'uaporen u Miayop Bceraa OHOBAJICHT-
Hbl, OKCHIreH — JBYXBaJICHTEH.

3HaYeHHs BaJICHTHOCTH 3JI€MEHTOB OTPaKaloT B rpa-
¢puueckux popmMyaax MOJEKyJd COOTBETCTBYIOIIHM KO-
JIMYECTBOM YePTOYeK BO3Je aTOMOB.

IIponsBeneHus 3HAYEeHHH BaJeHTHOCTH Ka’KIO0ro
3JIeMeHTa Ha KOJHYECTBO ero aToMos B ¢ropmyie 6unap-
HOro COeAHHEHHU T OXHHAKOBBI.

9

75. Y10 TaKoe BaneHTHOCTL? Ha3oBute MaKCcMManbHoe U MUHUMaNIbHOE 3Ha-
YeHUA BaNIEHTHOCTU XUMUYECKUX IIEMEHTOB.

76. YKaXuTe CUMBO/bI INEMEHTOB, MMEIOLLUX NOCTOAHHYIO BaneHTHOCTL: K, Ca,
Cu, Cl, Zn, F, H.

77. OnpeaenvuTe BaneHTHOCTb BCEX ANEMEHTOB B COEAUHEHUSAX, KOTOPbIE UMEIOT

Takue GpopmMynbil: gCI.,, PBlrs, Ni3, 332, P3m5.
78. Onpenemg% Ba/IEHTHOCTL 3/1eMEHTOB B COEAMHEHHAX C Takumu popmynamu:
a) BaH,, V,05, M0S;, SiF,, Li3P; 6) Cus, TiCl,, CasN,, P,03, Mn,0,.
79. CocraBbre HopMynbl COEAUHEHWH, 06Pa30BaHHbIX 1EMEHTaMU C NOCTORH-
Hoit BaneHTHocTbio: Na...H..., Ba...F..., Al...O..., Al...F.....

80. CoctaBbTe GOPMYyNbl COEAUHEHUW, UCMONL3Ys YKa3aHHble BaNeHTHOCTU

HEKOTOPbIX 3N1eMEHTOB!:
mn v ]

oo 1 Vi v
a) Al:.S...; St His ZN B, Wi 0 6) N...O.., PO, C...F..., LL...S
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81. Hanuwwure popmMynbl coeanHeHnn ¢ OKCUreHOM TaKUX 3N1EMEHTOB:
a) Jlutns; 6) MarHus; B) OcMus (NPoSBNSIET BaNeHTHOCTL 4 1 8).

82. N306paaute rpaduyeckue popmynsl monekyn Cl,0, PH;, SO,.
83. OnpepenuTe BaneHTHOCTb ANEMEHTOB NO rpadu4ecKuM GopMynam MoneKyn:
0=C=0; H-N=C=S; H—O—S"e—O—H.
(0]

[ HA JOCYTE \

«KoHCTpyupyem» MoneKynbi

Mo rpadunyeckum popmMynam MOXKHO U3roTOBNATL MO-
aenu Monekyn (puc. 45). CambiM yao6HbIM MaTepuanom
ANs ATOro ABNSAETCA NNacTUNUH. U3 HEro AenaioT WapuKu-
aToMbl (AN aTOMOB Pa3/IMyHbIX ANEMEHTOB UCNO/b3YIOT
nnacTMAuMH pas3Horo useta). LLapuku coeauHsaoT C

Puc. 45. NOMOLLBIO CNUYEK; KaMAas CNU4Ka 3ameHsieT OAHY
Mopens 4epTO4KY B rpadu4ecKon GopMmyne MoneKynbl.
MONeKynbl

H3srotosbte mMoaenu monekyn H, 0, H,0 (Mmeer
yrnoyio ¢opmy), NH; (umeet dopmy nupamuasl), CO,
\ (MMeeT NuHenHyIo dopmy).

meTtaHa CH,

OTHOCUTenbHas MoneKynsapHas
M OTHOCUTENbHaA GopMynbHanA -
Macchbl

Martepuan naparpaga noMoXKeT Bam:

» BbIICHUTb, YTO TaKOE OTHOCUTENbHAA MONEeKyNApHas
Macca 1 oTHocuTeNnbHaa popmynbHas Macca;

» NPaBUNbHO BbIYUCNATL OTHOCUTENbHbLIE MONEKYNAP-
Hble U GOpPMYyNbHbIE Macchl.

OrHOCHTEebHAA MOJEKYAApHAsA Macca. Macchl Mo-
JIEKYJI, KaK ¥ aTOMOB, Ype3BeI4aiiHO Majkl. IIoaTomy
B XMMHM HCIOJB3YIOT OTHOCHUTEJbHEIE MacChl MoJe-
KyJ. X eme HashIBAIOT OTHOCHUTEJLHLIMU MOJIEKY-
JIAPHBIMHM MacCaMH.

Ornocurenbnan MOJEeKYJsApHasa Macca — 3TO OTHOLUIEeHHe MAaCChl

MOJIEKYJIbI K -11.) maccsl aroma KapGona.

-
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OTHOCHUTENLHYIO MOJIEKYJIAPHYIO Maccy COKpalleH-
HO o6o3HaudaloT M,. 9Ta BeJIUYNHA, KAK U OTHOCH-
TeJbHAS aTOMHAasA Macca, He MMeeT DPa3MEepHOCTH.
MaremaTuyeckas GopMyJa JJIs ee BEIYUCIEHUd, UC-
X0/ A U3 MacChl MOJIEKYJIBI:
7m(MOJIEK Y JIbI)

1 :
=m,(0)
12 ¢

HaiizeM OTHOCUTEJNBHYIO MOJIEKYJAPHYIO Maccy
KHCJIOPOJA, HCI0JIb30BaB MaCChl MOJIEKYJIbI KHCJIOPO-
na (5,32 1072 r) u aroma Kap6ona (1,994 - 10 * r):

M _(MoneKyibl) =

L1023
M,(0,)= 1’”(02) L TR
—m,(C) -1,994-10 # r
12 12

3HAYUTEJbHO nmponie BBIYUCIATH OTHOCHUTEJIBHYIO
MOJIEKYJIAPHYIO Maccy, HCIOJb3ysd OTHOCHUTEJIbHBIE
aTOMHBI€ MAaCCHhI.

OTHOCHTEeNIBHASI MACCA MOJIEKYJIbI paBHA CyMMe OTHOCHTEJIbHBIX
Macc aToMOB, KOTOPbIe BXOJAAT B ee COCTaB.

3o
WHTEpPeCcHO

1

HaumeHnbnyio

Maccy uMeron
HOHBI

-

L UAPOTIe

H uH
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HaiimeM OTHOCHTeJIbHEIE MOJIEKYJSPHEIE MacChl
KHCJIOPOZA U BOABI, B35IB U3 NEPHOAMYECKON CUCTEMBI
MeH/eeeBa 3HaUeHNA OTHOCUTEILHBIX ATOMHBIX Macc
Oxcurena u I'mgporeHa:

M,0,) = 2A,(0) = 2 - 16 = 32;
M, (H,0)=2A(H) +A(0)=2-1+16=18.
I I iy .’Jz,(c} Yoo, 4=y
» BorumcsiuTe OTHOCHTENbHBIE MOJEKYIADHBIE Mac-
cel azora N, u ammunaka NH;.

OtHocuTenbHasA GopmyabHas macca. [l HOHOB, a
TaKJKe BeIlleCTB ¢ ATOMHBIM ¥ HOHHBIM CTPOeHHeM (OHU
He COZIeP’KaT MOJIEKYJI) BMECTO TePMHHA «OTHOCHUTEJIb-
Hasd MOJIEKYJSApHAs Macca» HCIOJb3YIOT APYrod —
«OTHOCUTeNbHAsA opMyabHaA Macca». ITy pusnye-
CKYIO BeJIMYHHY 0003HAUaAIOT M PACCYMUTHIBAIOT TaK
JKe, KaK ¥ OTHOCHUTEJIbHYIO MOJIEKYJIAPHYIO Maccy.

Omnocumenvras popmynvras macca wona. Macca
IIPOCTOr0 MOHA IOYTH He OTJIMYAaeTCs OT MacChl COOT-
BETCTBYIOIIIETO aTOMa, TaK KaK HMOH COAEPYKUT Ha
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HWHTEepecHOo

Ha'YeHUE

OTHOC

(Gopw

HMerT

IT¢

1§

HOM

coeIMHEHN

¢ hopmyie

CrOa,

Ié

Mg

CaCO,.

I

VA
N,

OAVH WM HECKOJIBKO 3JIEKTPOHOB 6OJIbIIIe MM MEHb-
IIe, YeM aTOM, & Macca 3JIeKTPOHA B THICAYM Pa3 MeHb-
me Maccel aroma. CoBmaZialoT TakKe OTHOCUTEIbHEIe
¢dopMyIbHEIE MacChl MPOCTHIX MOHOB M OTHOCHUTEJIb-
HbI€ ATOMHBIE MaCChl 3JIeMEHTOB:

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

OTHOCHTEJNbHEIE Q)OpMy.HLHI:Ie MAacCcChl CJIOXHBIX
HOHOB MOXHO pacCyUTaTh T€M Xe CHOCOﬁOM, 4yTOo MU
OTHOCHUTEJIbHbIE MOJIEKYJIAPDHBIE MAaCCHI:

M(CO2) = A,(C) + 34,(0) = 12 + 3- 16 = 60.

(

P BeluucauTe OTHOCHTENbHBIE (HOPMYJBHBIE MACCHI
noHoB NH; u NO;.

Omnocumenvias (GopMYynvHaAL Macca UOHHOZO
éewecmea. BrryucieHVe OTHOCHUTENILHOH (OPMYJIb-
HOM MAacChl IOBAPEHHOM COJIM OCYILECTBJIAIOT TaK:

M,(NaCl) = A,(Na) + 4,(Cl) = 23 + 35,5 = 58,5.

B kauecTBe Apyroro npuMepa BO3bMeM aJIOMUHHI
cyabdat Al,(SO,)s. ITO coefHEHENE COCTOUT U3 IIPOC-
thix 1oHOB Al** u coskuBIX HoHOB SO . OTHOCHTENB-
HYI0 GOPMYJIbHYIO MacCy COeTUHEHUA MOXKHO BBIYHC-
JINTH ABYMs criocobamu.

1 cnoco6. icnonb3dyeM OTHOCHTEJNbHbIE ATOMHBIE
Macchl:

M [Al,(S0,);] = 2A4,(Al) + 3A(S) + 3 - 44,(0) =

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

2 cnoco6. Ucnosnb3dyeM OTHOCHTEJbHBIE HOPMYJIb-
HbI€ MacChl HOHOB:

M (APY) = A(Al) = 2T;

M, (SOi)=A(S)+4A(0)=32+4-16 = 96;

M,[A1,(SO,);] = 2M (AI’") + 8M(SO}') =

=2-27+3-96 = 342.

OmHocumeavHas GopmMyLbHAA MACCA — MO OMHO-
CuUmMeNbHaAA MACCa POPMYNbHOU eOUHUYbL Beu,ecmea.

ITousiTMe «OTHOCHUTeNbHasA (opMyJabHasd Macca»
ABAsieTCA YHUBepcaJdbHbIM. OHO MOXKeT OBITH UCIOJIb-
30BaHO /IS BELIECTB JII0OOOT0 CTPOEHHs, a TaKkKe JJIf
MOHOB — IIPOCTBIX ¥ CJIOMKHBIX.
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84.

85.
86.

87.

88.

89.

90.

91.

BbiBOAbI

OTHOCHTEIbHANA MOJIEKYJApHaaA Macca — 3TO OTHoLIe-

HHEe MacCChbl MOJIEKYJIBI K ﬁ Maccsel aToMma Kapﬁona HIIH

CyMMa OTHOCHTEJbHBIX MAaCC aTOMOB, KOTOpPbIe BXOIAT B
COCTaB MOJIEKYJIbI.

JIJis1 MOHOB, BeI[ECTB ATOMHOI'0 ¥ HOHHOI'O CTPOeHHU S
HMCIIOJb3YIOT OTHOCHTEAbHYIO GopMyabHYIO Maccy. Ee
0003HAYAIOT M BRIYMCJIAIOT TAK JKe, KAK M OTHOCHTEJIb-
HYI0 MOJICKYJISAPHYIO Maccy.

YT0 TaKoe OTHOCUTENbHAs MONEeKynsipHasa Macca? Kak ee paccuuTarsb: a) Uc-
X048 U3 Macchl MONEKyYNbI; 6) N0 XUMUYECKON popMyne MONeKynbl?

Y KaKoro BelecTBa HauMeHbllas OTHOCUTENbHAs MONeKynsapHaa macca?
Bbluncnure (KenartenbHO YCTHO) OTHOCUTENbHbIE MONEKYNAPHbIE Macehl Be-
LLLecTB, KOTopble uMetoT Takue dopmynel: a) Cl,, O, P4; 6) CO, H,S, HzPO,.
PaccuuTainTe oTHOCUTENbHbIE GOPMYNIbHbLIE MacChl BELWECTB C TakuMu ¢pop-
mynamu: a) CaH,, AlHj; 6) Li,0, MgO; B) Cu(OH),, (NH,4),S.

Bo ckonbKko pa3 macca atoma OKcureHa 60nblie UM MeHblle Maccehbl:
a) MoneKynbl BoAOpoAa; 6) Monekynbl metaHa CH,; B) oHa Kynpyma Cu?’;
r) noHa SO3~? Monpo6yiTe BbINONHUTL PACYETbI YCTHO.

OTHocUTENBbHaA MONEKYNAPHAN Macca coeanHeHus Xnopa ¢ OKCUreHom paBHa
183. B ero monekyne — 7 atomoB OKcureHa. KakoBa ¢opmyna Bellectsa?
OTHocuTenbHas GopmynbHas Macca coeuHeHus anemeHTa X ¢ dnyopom
B/ABOE NpPeBbILIAET OTHOCUTENbHYIO aTOMHYI0 Maccy Pocoopa. Onpeaenu-
Te aneMeHT X u HanuwuTte Gopmyny CoOeaUHEHHUs.

Macca monekynbl Boabl pasHa 3 - 1072%r, a atoma Kap6oHa — 2-1072r.
BbluucnuTe no 3TMM AaHHbIM OTHOCUTENBHYIO MONEKYNAPHYIO Maccy BOAb!.

MaccoBas gons anemMeHTa
B CNOXXHOM BellecTBe
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Marepuan naparpada noMoXXeT Bam:

> BbISICHUTb, YTO TAKOE MaccoBas 40/ ANEMEHTA B Coe-
[MHEHUU, U ONPeaenaTb ee 3HAa4YEHHE;

» paccyHUTbIBaTb Maccy 3IeMeHTa B ONpeaeNeHHon mac-
ce coefIMHEHUS, UCXOAA U3 MacCOBOM 10/ INEMEHTA;

» npaBubHO 0GOPMNATL PELleHne XMMUYECKUX 3aaay.




Kaskoe cioyxHOe BemIeCTBO (XMMHYECKOe cOoequHe-
HUe) 00pa3oBaHO HECKOJILKMMHY 3JIeMeHTaMu. 3HATH CO-
IepKaHue 9JIEMEHTOB B COeIMHEHUH HeoOXOAMMO IJIs
ero addeKkTUBHOrO Mcnoab3oBaHusa. Hampuwmep, ayd-
IIXM a30THHIM YA0OpEeHHEeM CUUTAIOT TO, B KOTOPOM CO-
mepexuTcsa HamOousbinee KosmdecTBO Hutporena (aror
3JIEMEHT HEOOXOAUM pacTeHUAM). AHAJIOTHYHO OLIEHH-
BalOT Ka4YeCTBO METAJLINYEeCKOH py/bl, ONIpeleas, Ha-
CKOJILKO OHA «6oraTa» Ha MeTAJINYECKUI 3JIEMEHT.

CozepsxaHue 3JIEMEHTa B COEJUHEHUHU XapaKTepH-
3YIOT ero MacCOBOM JoJieil. OTy BeJUYHHY 0003HaAYa-
IOT JJATUHCKOM OYKBOM w («AYyOab-B3»).

- BriBeseM GoOpMyJly AJisi BBIYMCJIEHHUS MacCOBOH
IOJIH dJIeMEHTa B COEJUHEHUH 10 U3BECTHBIM MaccaM
coequHeHUs U aneMeHTa. O603HAYUM MAaCCOBYIO A0-
J10 3yeMeHTa 6ykBoi x. IIppHAB BO BHMMaHMNeE, 4TO
Macca CoOeJUHEeHUs — 3TO 11eJIoe, a Macca 3JieMeHTa —
YacTh OT II€JIOT'0, COCTAaBJIAEM IIPONOPIUIO:

m(coeguHenusn) — 1,

m(E) -

m(coeauHeHNA) l
m(E) Cx

Orcrona:
m(E)
m(coefUHEHUS) '

x =wE)=

MaccoBas 10J15 3JIeMEeHTa B COeIMHEHHH — 3TO OTHOILIEHHEe MACChI
JJIeMEeHTa K COOTBGTCTBlell(eﬁ Macce COeJHHeHH .

3aMeTHM, 4YTO MacChl dJIeMEHTa ¥ COeJUHEHUSA
HY>XHO OpaTh B OAMHAKOBBIX €IWHMIIAX M3MEPEHUSA
- (Hanpumep, B rpaMmax).
hS— MaccoBasa oA He uMeeT pasMepHOCcTH. Ee yacTto
B i BEIPA’XKalOT B NpOIeHTaX. B aToMm ciayuae ¢dopmyJia
COeTHHEHNAX NIpUHUMAaET TAKOMA BUJ:

Cyabsgypa E
SO, 1 MoS, W E) e )

MaccoBbIe JOJTH

= +100 %.
m(coefMHEHU)

)JIEMEeHTOR

OueBHUAHBIM SABJIAETCH TO, YTO CYMMa MacCOBBIX JI0-
Jieii BceX 3J1eMeHTOB B coequHennu paBHa 1 (wmm 100 % ).
10 0.5 IIpuBeseM HECKOJBLKO IIPUMEPOB PEIeHHs pacyeT-
(nu 50 %) HBIX 3a/]a4. Y CJIOBHE 3a/jauM U ee pellieHne 0hopMISIOT

OJIMHAKOBBI

H cocTarl
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TakuM oO6pasoM. JIUCT TeTpaagu WJIU KJIACCHYIO JOCKY
JeJIAT BEPTHKAJbHOM JIMHHMEH Ha JBe HEeOJHHAKOBLIE
yacTu. B s1eBoii, MeHbIIIel, YaCTH COKPAILIEHHO 3aIlu-
CBHIBAIOT YCJIOBHE 3aJa4Yd, IIPOBOAAT MOPU3OHTAJILHYIO
JIMHUIO U IIOJ Heil YKa3bIBAIOT TO, YTO HYXKHO HAWTH
WJIY BEIYHCJINTG. B mpaBoii yacTu 3aMMCHIBAIOT MaTeMa-
TH4YecKue GopMyJibl, 00bACHEHHE, PACYETHI U OTBET.

3A[JAYA 1. B 80 r coeanHeHus copepxutca 32 r OkcureHa. Boluucnutb mac-

coBylo gonio OKcureHa B COeAUHEHUU.

AaHo: PeweHne

m(coenunenus) = 80 r | PaccuursiBaeM MaccoByio foiio OkcureHa mno
m(0)=32r COOTBETCTBYIOIIEeH hopmy.Jie:

w(0) — ? w(0) = m(0) =32r —0.4,

m(coegunerusn) 80r
ninu 0,4-100 % =40 %.

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

MaccoByI0 KOJIIO 3JIEMEHTA B COeJUHEHUH TAKIKe BhI-
YHUCJISIOT, UCIOJb3yd XMMHYECKYI0 (DOPMYJy COeau-
HeHusA. IIOCKONIBKY Macchl aTOMOB B MOJIEKYJI IIPOIIOP-
IIMOHAJbHBI OTHOCUTEJIBbHBIM aTOMHBIM U MOJIEKYJIAD-
HBIM MaccaM, TO

N .
(- VB 4B
M_(coepuHeHUs)
rae N(E) — KOJIMYeCTBO aTOMOB 3JIeMeHTa B (hopMmy.ie

COeJUHEeHUd.

3A/JA4A 2. PaccuntaTtb MaccoBbie 40U INeMeHTOB B meTaHe CH,.

AaHo:
CH,
w(C)—?
wH)—?
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Pewenne
1. HaxoauM OTHOCHTEILHYIO MOJIEKYJISIPHYIO Maccy MeTaHa:
M/(CH,)=A/(C)+4A,(H)=12+4-1=16.

2. PaccuutrsiBaeM maccoByio noiio Kap6ona B meTaHe:
A.(C) 12
C)=—r-—=—7=0,75, ,75-100 % = 75 %.
w(C) M.(CH,) 16 0,75, mau 0 Yo =T5 %

3. Briuncassem MaccoByo fouio I'ugporeHa B MeTaHe:

wE) = A 41 on m0,25-100 % = 25 %.

M/(CH,) 16




Ipyroit BapuaHT pacyeTa MaccoBoii gosu I'maporesa:
wH)=1-w(C)=1-0,75=0,25,
uan w(H) =100 % —w(C)=100 % — 75 % =25%.

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

ITo m3BeCcTHOM# MAacCCOBOU Jo0Jie 3JIeMEHTa MOXKHO
PacCYUTaTh MACCy 3JIeMEeHTa, KOTOPaA COAEPKUTCA B
onpeneNeHHON Macce coefuHeHusA. VI3 maremarude-
CKOH (OPMYJIBI JJIST MACCOBOM JTOJIM BJIEMEHTA BBITE-
Kaer:

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

3A[JAYA 3. Kakaas macca HutporeHa COAEpXUTCA B aMMHUA4YHOW cenuTpe
(a3oTHoe yao6peHue) maccon 1 Kr, ecnM maccoBas A0OnNA 3TOro
3aneMeHTa B coeguHeHnn pasHa 0,35?

PeweHne

m (coeguuenus) = 1 kr | Beruucasem maccy Hurporena:

m(N) =w(N) :m (coegunenus) = 0,35 - 1 kr =

HAaHo:
w(N)= 0,35
m(N)—?

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

ITousaTue «MaccoBas A0JA» UCIOJb3YIOT AJIS XapaK-
TEePHUCTUKH KOJIMIECTBEHHOI'O COCTaBa CMeceil BeIlleCTB.
CooTBeTCTBYyIOILIAsA MaTeMaThdyeckas (opmyJa HMeeT
TaKOM BUL:

m (BelecTna)

w(BewiecTBa) = m (- 100 %).

BbIBOAbI

MaccoBas 70,51 3J1eMeHTa B COeJHHEHHH — ITO OTHO-
IIeHHEe MacCChI 3JIeMEeHTa K COOTBeTCTBYIOIIEel Macce coe-
OMHEHHU .

MaccoBy1o X010 3JIEeMEHTa B COeHHEHHH BBLIYMCJISA-
IOT 110 M3BECTHHIM MAaccaM 3JIeMeHTa H COeJHHeHU s HIH
110 ero XHMH4YeCKoi hopmy.re.

3Has MaCCOBYIO JOJIIO 3JIeMEeHTa, MOMXKHO PaCCUMTATH
ero Maccy, KOTopas COAepPKHTCA B OIpeeJIeHHOMH Macce
COeNHEeHHU .
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93.

94.

95.

96.

97.

98.

99.

. KaK Bbl4MCNUTL MaccoByto A0S0 3IeMEHTa B COEJMHEHUU, EC/TU U3BECTHbI:

a) mMacca 3anemMeHTa U COOTBETCTBYloWas Macca coeanHeHus; 6) xumuye-
cKkas dopMyna coeguHeHus?

B 20 r BewecTtBa cogepxutca 16 r bpoma. Hanagute maccosyio JONIO 3TOr0
3NeMeHTa B BELECTBE, Bbipa3us ee 06bi4HON Ap06blo, AECATUYHON ApO6bIO
1 B NpPOLEHTax.

Bblunucnute ()kenaTtenbHO YCTHO) MacCoBbIE 40U 3NIEMEHTOB B COEAMHEHUSAX
¢ Takumu dopmynamu: SO,, LiH, CrO,.

ConocTtaBnsas GopMynbl BELWECTB, a TaKKe 3Ha4YeHUA OTHOCUTENbHbIX aTOM-
HbiX Macc, onpeaenvuTe, B KAKOM U3 BELLECTB KaXkaou napbl MaccoBas Aons
nepsoro B popmyne anemeHTa 6onblue: a) N,O, NO; 6) CO, CO,; B) B,05, B,Ss.
BbinonHuTe HE06X0AUMbIE BblYUCNEHUA ANsl YKCYCHOW KucnoTel CH;COOH
u rnmuyepuHa CzHs(OH); u 3anonHuTe Tabnuuy:

CHO, | M(CH,0,) w(C) w(H) w(0)

MaccoBas aons HutporeHa B HEKOTOPOM coeauHeHun paBHa 28 %. B Ka-
KOW Macce coeMHeHus coaepxutcsa 56 r HutporeHa?

MaccoBas gons Kanbuusa B ero coeauHeHuu ¢ MN'maporeHom pasHa 0,952.
Onpeaenute maccy M'vaporeHa, Kotopas cogepxutca B 20 r coeguHEeHus.
Cmewanu 100 r uemeHTta 1 150 r necka. KakoBa maccoBas 4oNs LeMeHTa
B NPUroTOBNEHHOW CMecHU?

dusunyeckue u xummyeckKkue
AABNIEHUSA (XMMUYECKHNE peaKLMn)
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Martepuan naparpada NnoMOXXeT BaM BbIACHUTb:
» 4YyeM pasnuyalotcs GU3NYECKUE U XUMUYECKUE ABNEHUS
(xMMHUYecKue peaKkuum);
» KaKue BHelHUe 3ddeKTbl CONpOBOXAAIOT XMMUYECKUE
peaKLuuu.

Ha ypokax npupoaoBeeEus Bbl Y3HAJHN, YTO B IIPHU-
polie MIPOMCXOAAT Pas3jIudYHbIe (QU3UYECKHEe U XUMH-
YyeCKHe SIBJICHUS. ;

dusnueckue ajieHna. KaXxapIii U3 Bac HEOTHOKPAT-
HO HabJIIofas 3a TeM, KaK IJIABUTCH Jiell, KUIIUT WA




3amMmep3aeT Boja. Jles, BoAa U BOASHOM ITap COCTOAT U3
ONHUX M TeX YKe MOJIEKYJI, [I0O3TOMY OHHU SBJIAIOTCA OX-
HUM BelecTBOM (B pPa3HbIX arperaTHbIX COCTOAHUAX).

SBieHus, NPH KOTOPBIX BEeIeCTBO He NpPeBpalaeTcs B ApPyroe, Ha-
3BIBAIOT PU3UYeCKUMU.

K ¢usuyeckuM ABIEHUAM OTHOCHUTCA HE TOJBKO
U3MEHEeHHe arperaTHoro COCTOSHUS BeIeCTB, HO U
CBEeYEHUE PACKAJIEHHBIX TeJI, IPOX0XKACHNE 3JIEKTPH-
YeCKOro TOKa B MeTaJlllaX, PACIIPOCTPaHEeHHE 3amaxa
BEIIeCTB B BO3AyXe, PacTBOpPeHUe Kupa B OeH3UHeE,
NPUTAMKEHUEe ’Kejleda K MarHuty. Takue sSBJIEHUA
u3ydaer HaykKa (pusuka.

XuMHYecKHe fABJIEHHA (XMMHYECKHe peaKlHH).
OaHUM U3 XUMHYECKUX SABJIEHUH ABJISAETCA 'OPEeHUe.

PaccmoTpuMm 1mpoliecc TropeHHsi CIHpPTa
(puc. 46). OH TPOHUCXOAUT IIPU YUYACTHUH KHUCJIO-
poaa, KOTOpbIM comepskuTcsa B Bospyxe. Cro-
pasi, CIHpPT, KasaJoch Obl, IEPEXOJUT B ra30006-
pasHOe COCTOSTHHE IOAO0HO TOMY, KaK BOJa IIpK
HarpeBaHUH IpeBpamaercs B nap. Ho ato He
Tak. Ecyiu ras, nmoysydeHHbIN B pe3yJjbTaTe Cro-
PaHUsA CIIMPTA, OXJAAUTH, TO YACTh €ro CKOH-
JEeHCUPYeTCH B KUJKOCTh, HO He B CIIUPT, a B
Bogy. IIpyrasa dacth rasa ocranercsa. C momo-
IBIO JIOMOJHUTEILHOTO ONBITA MOYKHO JOKa-
3aTh, YTO ATOT OCTATOK — YIJIEKHCJIBIH ras.
Puc. 46. Takum 00pasoM, CIIUPT, KOTOPHI TOPHUT, U
fopeHue cnupta  KuCJIOPOA, KOTOPBIA yYAaCTBYET B IPOLECCe FOPEeHHUsd,

IIpeBpAaIalOTCA B BOAY U YIJIEKUCJIBIHI ras.

ABnenns, NP KOTOPLIX O/THM BelleCTBA ITPpeBpallarTCcA B Ipyrue, Ha-
3BIBANOT XUMUHLECKUMU AGNLEHUAMU, WIITH XUMULECKUMU PEAKYUAMU.

BemecTBa, BCTynamlue B XUMUYECKYIO PEaKIIUIo,
Ha3bIBAIOT UCXOOHbLLMU ew,ecmeamu, Uil peazeHma-
Mu, a Te, KOTOpble 00pa3yIoTcsa, — KOHeYHblLMU Gele-
cmeamu, LIV npodyKmamu peaKyuu.

CyTh pacCMOTPEHHON XMMHUYECKOM peaKIuy mepe-
IaeT TaKasd 3alluCh:
cnMpT + KHCJIOpPOX — BoAa + YIJEeKHCJIu# ras

UCXOAHBIE BEIlleCTBAa KOHEYHEIe BelecTBa
(peareHTnI) (IPOAYKTHI peaKuu)
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Puc. 47.
HekoTtopbie
BHElHue
adpdeKTbl

npu
XUMMUYECKUX
peakuuax:

a — nosBneHne
OKpacku;

6 — BblageneHue
rasa;

B — nosiBneHue
ocagka

PeareHTBI M IIPOAYKTHI 9TOM peaKIMU COCTOAT M3
MoJIeKyJ1. Bo BpeMs ropeHusi co3jaeTcsi BbICOKAA TeM-
nepatypa. B aTux yci0BusSIX MOJIEKYJIbI peareHTOB pac-
najaTcsa Ha aTOMbI, KOTOPhIE, COeAUHAACH, 00pa3yIoT
MOJIEKYJIbI HOBBIX BellecTB — IpoxykToB. CiemoBa-
TEeJIbHO, 6Ce AMOMbL 80 8PeMA PEAKUUU COXPAHAIOMCA.

Eciiu peareHTaMu ABJIAIOTCA JBA HOHHBIX BEIIECTBA,
TO OHM OOMEHHMBAIOTCH CBOMMH HOHamMu. W3BeCTHHI u
Apyryue BapUuaHThHl B3AUMOJENCTBUA BEIlleCTB.

Bremane 3¢ ¢eKTsI, CONPOBOKIAIONIHE XHUMHYEC-
Kue peaknuu. HaGimonas 3a XUMHUYECKUMH peaKIH-
AMH, MOXXHO 3a@UKCUPOBAThL TaKkue 3(pdeKThI:
usMeHeHue nBeta (puc. 47, a);

BbIZleJIeHMe rasa (puc. 47, 0);

obpasoBaHMe WX NCYe3HOBeHHe ocaaKa (puc. 47, 8);
MOsIBJIEHNEe, NCUEe3HOBEHE NJIM N3MEHEHNe 3a11axa;
BBIJIeJIEHUE WJIH TIOIJIOLIeHNE TeIJIOTHI;
nosiBJIeHue I1aMenu (puc. 46), uHOrna — cBeYeHue.

NNABOPATOPHbIM OMbIT Ne 3
MosiBneHne oKpacKku B pe3ynbrate peakumu

OxpallleHsl JIA PACTBOPHI KaJbIIMHUPOBAHHOM coAbl U (heHOIDTAIEH-
ma? JloGaBbTe K mOpHUM pacTBOpa ¢oAbl 1—2 Kamau pacTBopa (eHO-
dranenna. Kakas okpacka nosiBuiach?

NABOPATOPHbIM OMbIT N 4
BbiaeneHue rasa B pesynbrate peakuuu

K pacTBOpY KanbIIMHUPOBAHHOM COABI 406aBHETE HEMHOI'O XJIOPUAHOM
KucaoTel. Yro Habmoxaere?




NABOPATOPHbIN OMNbIT N¢ 5
MosiBneHue ocaaka B pe3ynbrarte peakuum

K pacTBopy KaneIMHMDOBAHHOHM cOAbI Ao6aBbrTe 1 Ma pacTBOpa
MeZHOro Kymnopoca. YTo npoucxogur?

IlosBNneHUe NIaMeHU ABASAETCA NPUSHAKOM XUMU-
YEeCKOM peaKI MU, T. €. CBHAETEJHCTBYeT UMEHHO O
XMMHUYECKOM sfBJIeHHHU. [Ipyrue BHemHue a(hdeKTh
MOKHO HabJII0aTh ¥ BO BpeMA (hU3UUECKUX ABJIEHUIA.
IIpuBeneM HECKOJIBLKO IPpUMEPOB.

ITpumep 1. Ilopomok cepe6pa, MOJyYEHHBIA B IPO-
OUpKe B pe3yJbTaTe XMUMHUYECKOM peaKIMH, MMeeT
cepnii nBeT. Eciu ero pacnjaBuTh, a 3aTeM pacIljaB
OXJIATUTh, TO OJIYYNM KyCO4YeK MEeTaJLlJIa, HO He Ceporo,
a 6eJsioro, ¢ xapaKTepHBIM GJIECKOM.

ITpumep 2. Ecnn HarpesaTh NPHUPOJHYIO BOAY, TO U3
Hee 3aJI0JIT0 0 KUIIeHUsSI HAYHYT BBIAEIATHCHA I1y3bIPhb-
KM rasa. 9TO DaCTBOPEHHBIM BO3AYX; €ro pacTBOPHU-
MOCTB B BOZie IDM HarDeBaHUY YMEHbIIAeTCH.

ITpumep 3. HenpuATHBIA 3amax B XOJOAUJIbHUKE
ucyes3aeT, eCJIM B HErO IOMECTHUTh I'PaHYJIbI CHUJINKA-
rejsa — OAHOro u3 coeauHeHmi Cumnusa. Cuiauka-
reJib IOTJIOIIAET MOJIEKYJIbl PA3JIMYHBIX BEIecTB 0e3
X pa3pymeHusA. AHAJOTUYHO AEHCTBYET aKTUBHDO-
BaHHBI! YToJIb B IPOTUBOTrase.

Ilpumep 4. Ilpu npeBpalieHNH BOALI B I1ap TEILIOTa
TIOTJIONaeTCs, a IIPY 3aMEeP3aHNH BOABI — BbIJEJISETCH.

Yro6b!I onpeenuTsh, KaKoe IpeBpalleHue Ipou3o-
110 — (PU3NYecKoe WM XUMHUYECKOe, CJIeAyeT BHHU-
MaTeJIbHO HabJuoaTh 38 HUM, a TaK)Ke BCECTOPOHHE
HCCJIeZIOBATh BellecTBa A0 U II0CJIe 3KCIIePUMEeHTa.

XuMHYeCKHe pPeaKuMM B NPHpoJe, NMOBCeXHEeBHOM
JKM3HM H MX 3HayeHue. B npupo/e NoCTOSHHO IIPOUCXO-
JAT XMMUYeCKHe peakuy. BemjecTBa, pacTBOPEeHHbBIE B
peKax, MOpAX, OKeaHaX, B3aMMOJEHCTBYIOT MEXIY
cobo¥i, HEKOTOPhIE PEarupyloT ¢ KHUCIOPoaoM. Pacre-
HHUA TIOTJIONIAIOT U3 aTMoc(eph! YriIeKHUCIBIMA ras, u3
MOYBEI — BOJY, PACTBOPEHHBIE B HEH BellleCTBA U Mepe-
pabaTeIBalOT UX Ha 6EJIKH, JKUPHI, IIIOKO3Y, KPaxMaJl,
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370 BUTAMUHBEI, APYyTUEe COETUHEHNS, a TAK)Ke Ha KUCJIOPOJ.
MHTEepecHo OueHb Ba>XHBI PEAKIIUHU C yYaCTUEeM KHCJIOpPOoJa, KOTO-
Beaencreue PBIii IIOCTYIIAET B YKUBhIE OPraHU3MbI DU AbIXaHUM.
MHorue XuMU4YeCcKue peaKkI[ui COIPOBOKIAIOT HAC B
noscefHeBHOM Xu3HM. OHM IIPOMCXOAAT BO BpeMdA
o oA KapyUBaHUs Msica, OBOIIEH, BbIIEKaHUA XJeba,
010 IIPOKUCAHUS MOJIOKA, OPOKEHUS BUHOTPAJHOrO COKAa,
300 Mapa 1 orbeMBAHUA TKaHEH, IOPeHUs PA3JHUUYHBIX BHUIOB
YTIEKHCI0r0 TOILINBA, 3aTBepAEeBaHUA [IeMEHTa U ajiebacTpa, moyep-
R, HEeHHs CO BpeMeHeM cepeOpAHbBIX YKpallleHUi U T. II.
j"’i"'(‘l“; “‘I“ , XuMHYEeCKHe peaKIIMU COCTABJAIOT OCHOBY TAKHUX
TeXHOJIOTHYECKUX IIPOIECCOB KaK IIOJIyYeHue MeTas-
R i JIOB M3 PV, MPOM3BOACTBO yAOOpPEHU, ILIacTMacc,
150 MADA T CHMHTETHUYECKHX BOJIOKOH, JIEKAPCTB, APYTUX BasKHbBIX
OPraHNYecKHX pemjecTB. Cokmrasi TOIIMBO, JIOAM obecneyuBaroT
LeCTB. cebs TemyoM U 3JIeKTpuYecTBOM. C IOMOIIBIO XMMHU-
YeCKHUX peaknuil 06e3BpeKUBAIOT TOKCUUYHEIE Belle-
cTBa, nepepadaThIBAIOT IIPOMBIIIJIEHHbIEe U OBITOBBIE
OTXOABI.
IIpoTekaHMe HEKOTOPHIX PeaKIMil IPUBOAUT K Hera-
TUBHBIM IIOCJIEACTBUSM. PiKaBjieHHe ’Keje3a COKpa-
1aeT CpOK paboTHI pa3HBIX MEXaHM3MOB, 06opyzoBa-
HH#A, TPAHCIOPTHBLIX CPEJCTB, IPHUBOAUT K OOJIBIINM
moTepsAM 3TOoro Merajia. Ilokapbl YHHUYTOXAIOT
SKUJIbe, TPOMBIIIJIEHHbIE U KYJbTYPHBIE OOBEKTHI,
UCTOPUYECKHE IEHHOCTH. BOJIBIIMHCTBO NHILEBLIX
IIPOAYKTOB IIOPTUTCH BCJIEACTBHE UX B3aUMOJEHCTBUA
C KHCJIOPOZOM, HAXOAAIIMMCS B BO3AyXe; IPU 3TOM
0o6pas3yIoTcs BelecTBa, KOTOpble UMEIOT HeIIPUATHBIN
3amnax, BKYC ¥ SBJISIOTCA BPeJHBIMHU JJId YeJOBEKa.

(DOTOCHUHTEI:
exXeroagHo

U3 arMoc@ephbl

Kucaopoja

BbiBOAbl

®u3uYecKUMHU ABJIEHUAMH HA3bIBAIOT SBJICHUA, IPH
[ KOTOPBIX Kaj/0e BeleCTBO COXPaHAeTC .
| XuMHUYeCKHe ABJIICHUA, HIM XHMUYEeCKHe PeaKIuu, —
‘ 3TO MpeBpaleHus OJHUX BeuiecTs B Apyrue. OHM MOryT
; CONPOBOKIATHCA Pa3JIHNYHBIMH BHEITHMMH 3ddexTamMmu.
* MHOeCTBO XMMHYECKHX PeaKIMil IPOHCXOAAT B OK-
i pyXalomei cpeae, B pACTeHUAX, OPraHU3MaXx KMBOT-
‘ HBEIX M YeJIOBEKa, CONPOBOKAAIOT HAC B IOBCeXHEBHOM
\ IKH3HM.
\
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100. Haitaute cooTBeTCTBHUE: moal/v oy

101.

102.

L
1) B3pbIB AUHAMMUTAE; ~a) PU3n4ecKoe sBNEHUE;
2) 3aTBEpAEBaHWe pacniaBneHHOro napaduHa; 6) XMMUYecKoe SiIBNeHUe.
3) nogropaHue nuiLKM Ha CKOBOPOAE;
4) o6pa3oBaHu1e CONv Npu UCNapeHun MOPCKOM BOAbI;
5) paccnoenue cunbHO B360/TaHHOM CMECH BO/ibl M PACTUTENBHOIO Macna;
6) BblLBETAHWE OKPALUEHHOW TKaHWU Ha COMHUE;
7) NPOXOXAEHMEe INEKTPUHECKOro TOKa B METANNE;

Kakumu BHewHuMU 3ddeKTamu CONpOoBOXKAAIOTCA TaKME XMMUYECKUe
NPeBpPaLLEHUs: a) ropeHue cnuykK; 6) o06pasoBaHUE PXKaBUYUHBI; B) GpOXKe-
HUe BUHOrPagHoro coka.

Kak Bbl flymaeTe, noyemy OAHM MULIEBbIe NPOAYKTHI (Caxap, Kpaxman,

YKCYC, CO/lb) MOTYT XpPaHWUTLCA HEeOorpaHUYeHHOE BPeMs, a Apyrue (Cbip,
CNUBOYHOE Macno, MOJIOKO) 6bICTPO NOPTATCA?

1.

&CHEPMMEHTMPVEM [OMA \

BHewHune apPpeKTbl NpU XMMUYECKUX peaKLUsiX

. B Tpy He6onbwKX CTaKaHa HanenTe HEMHOIo BOAbI U B KaXKAblit 06aBb-

MpurotoBbTe He6oONblUME KONMYECTBA BOAHBLIX PacTBOPOB /IMMOHHOWM
KUCNOTbI U NUTLEBOK coAbl. CneitTe BMecTe nNopLmu 060Mx pacTBOPOB B
OTAeNbHbIX CTaKaH. YTo npoucxoauT?

K octaTky pacTBopa TMMOHHOW KUCNOTbl J06aBLTE HEMHOIO KpUCTaNnu-
KOB COfibl, @ K OCTaTKy pacTeopa cofbl — HEMHOI0 KPUCTa/IUKOB IUMOH-
HOM KUCNOoTbl. Kakue addeKTbl HabnoaaeTe — Takue e unu apyrue?

Te 1—2 Kanau CnupToBOro pactBopa GpUNIMAHTOBOro 3€efieHOro,
M3BECTHOro Noj Ha3BaHWEeM «3eneHKar. B nepBbid CTakaH gonente
HECKO/IbKO Kanenb HawaTblpHOro cnuprta, BO BTOPOM — pacTBopa
NUMOHHOW KMCNOTbl. U3MEHUNCa N1 UBET Kpacutens (3eNeHKU) B 3TUX
cTakaHax? Ecnu aa, T0 Kak UMEeHHO?

PesynbTaThl ONbLITOB 3anuiLKTe B TETPaAb U CAenanTe BbiBOAbI. J

MPAKTMHECKAA PABOTA N¢ 2

UccnepoBaHue puan4eckux
U XUMUYECKUX ABNEHUN

Ilepen BeINOJIHEHMEM NPAKTUYECKOW paGOTHI BHUMATEJBHO NPOYHU-

TaiTe npaBuia paboThl U TeXHUKHU 6€30IIaCHOCTH B XMMHUYECKOM Kabu-
HeTe (c. 14—15, 22). Bo BpeM# IpOBejeHNS SKCIIEPUMEHTA BbI AOJIKHBI
CTPOr'0 IPUAEPKUBATHCH 9THX IIPABUJI.

PaGoras ¢ oraem, OyabTe 0COGEHHO OCTOPOKHEL.
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onbIT 1

HaceinbTe B NpOGMPKY HEMHOI0 KPHCTAJIMKOB MEJHOrO KyIopoca
(BeIecTBO JOJIKHO MOKPHITH AHO MPOGHPKH) M mobGaBbTe K HUM 2 MJI
Boznl (cuoit B 2—3 cm). CozepskuMoe IPOOMPKH IepeMellInBaiTe CTeK-
JIAHHOM IIaJIOYKOH /0 TIOJHOTO PAcTBOPEHHS BeiecTBa. MameHmICA Ju
IBEeT BellleCTBa BO BpeMs o0pasoBaHus ero pacrsopa? O uem aT0 cBHJAE-
TeJILCTBYET?

ITosoBHuHY pacTBopa nepejieiiTe B MajleHbKYIO (ap@opoByio YamIKy.
3a)XruTe CIMPTOBKY MJIM CyXoe ropiodee. BosgpMuTe yamky npo6upko-
JepsKaTejieM 3a BEPXHIOI0 4acTh, BHECHTe ee B IIaMA M OCTOPOXKHO
BBIIAPHUBANTE PACTBOP A0 BBIEJIEHUA U3 HErO NepBbIX KPUCTAJJIUKOB
BemjecTBa. ComocTaBbTe MX M MeAHBIA Kymopoc mo nsery. Cpenaiite
BBIBOJ,.

BrinapeTe pacTBOp 0CyXa M IPOAOJIXKaiiTe HarpeBaTh TBePALIH oCTa-
TOK JI0 U3MEHEeHH ero I[BeTa.

ITocie onbITa rOPAYYIO YAIIKY TOCTABbTE HA KEPAMHYECKYIO ITIO/ICTABKY.

Kakue ¢pusnyecKkue ABJIE€HUS Bbl HAOJII0JaIU BO BpeMs IPOBEAEHHU
axcnepumenTa? IIpousonwio iu xuMudeckoe siBjaeHue? Ecau ga, To Ha
KakoM arame?

onbIT 2

B npo6upKy cO BTOPOif 9acThI0 pacTBOpa A06aBbTe HECKOJIBKO JKeJles-
HBIX cTpyskek’. Kakoit nser mpuoGperaeT noBepxHocTs skene3a? HazoBu-
Te MeTaJLI, KOTOPBII MMeeT TaKoi nseT. ViIsaMeHseTcsa JIM OKpacKa pacTBoO-
pa? Kak umenno? Copep)kuMoe MPOOMPKY NEePUOAMYECKH IepeMelln-
BaiiTe CTeKJSAHHOM IIaJOYKOM A0 IOJTHOrO N3MEHEeHUA [[BeTa pacTBopa.

MeaneHHO mepeJeiiTe pacTBOp B MaJleHbKYIO (apdopoByl0 YaIlIKy
(IIpM 3TOM TBep/ible BeIeCTBa JOKHEI OCTaThCA B Ipobupke). OcToOpoXx-
HO BhIapbTe pacTBop gocyxa’. Kakos mser TBepzoro ocrarka? O ueM oH
CBUJETEJIbCTBYET?

ITpou30111LI0 TU XUMUYECKOE sBJIeHHe B 9TOM onbiTe? OTBeT oGoCHYyHTE.

Bo BpeMs BBINIOJIHEHUS KaXJA0ro OnbIiTa 3amnuceIBaiiTe B 'raﬁJmny
CBOM AENCTBUA, HaOJII0eHNs, a IoCJIe er0 OKOHYaHUSA — BBIBOJBI.

N omuira | IocaexoBaTeasHOCTH Hal6mozenns BrBoast
RelcTBHI
1 PacrBOpsI0 B BOZAE O6pasyerca
HEMHOI'0 MEJHOTI'O pacTBOp ... I[BETA.
Kyrmopoca. ...
2

2 BMmecTo CTPYXEK MOXXHO B3ATH JKeJIe3HbIe KHOIIKH, CKPEeIIKH, I'BO3/1H.
& MoxxHO BBIIIAPHTH HECKOJIBKO KaneJjb paCTBOPa Ha IpeIMeTHOM CTeKJIe.
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103. Mpowucxoannu nu duanyeckue aBneHua B onvite 2? Ecnu aa, To Kakue?
104. Kak MOXHO JoKa3aTb, UCNONb3YH MarHMT, YTO B ONbITe 2 HA NOBEPXHOCTH
enesa o6pasyeTcs Apyron metann?

CxemMa XMMUYECKOMN peaKL M.
3aKOoH coxpaHeHus

MaccChbl BelecTs

NP XMMUYECKOU peaKL M.
XUMUyeckKoe ypaBHeHUe

Marepuan naparpada nomoxeT Bam:

”  BbIACHUTb, YTO TAKOE CXeMa XMMUYECKOW peaKLuuu;

» MOHATH CYTb 3aKOHa COXPaHEHUs MacChl BELWECTB Npu
XUMHUYECKOW peaKuuu;

» npeBpaLiaTh CXeMbl PEAKLIUIA B XMMUYECKUE YPaBHEHMS.

Cxema xumuueckoii peakuuu. CyIecTByer HeCKOJIb-
KO cIoco00B 3aIlMCH XUMHUUYECKHX peaknuii. Co «c.o-
8eCHOll» cxemoll peaxkyuu Bbl O3HAKOMUIKCHL B § 13.
IIpuBOAMM ellle OAUH IpUMED:

cepa + KHCJIOPOJA — CepPHHUCTHIN ras.

9Ta 3aIuCch JaeT MaJIo MHGOPMAIUH; OHA He YKAa3bl-
BaeT Ha XMMHUYECKHI COCTaB PEareHTOB U IPOJYKTOB.

9TOro HeZOCTATKA JIMILEH JPYroi criocod 3amucu —
XMMHYECKas cXxeMa peaknuu. B Heil BMeCTO Ha3BaHUM
BeILIeCTB COJEPIKATCA XUMHUYECKUe GOpPMYJIbI :

S + 0, — S0,.

XUMHUYECKYIO CXeMy B AajbHelmeM GyaeM Hasbl-
BaTh IIPOCTO CXeMOll peaKyuu.
Hap cTpenkoii 4acTo yKasbIBalOT YCJIOBUA, IIPHU KO-

t
TOPBIX INPOUCXOAMUT peaKUuA: Harpesanue (—),

! Ilns cepsl 3pech u aajee GyAeM HCIIONb30BATE ¢opmyay S, a He Sg, KOTO-
DPYIO B IeHCTBUTEJIHLHOCTH UMEIOT MOJIEKYJIbI BEIIeCTBa.
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3710 UHTEpEecHo
CxeMbl I

v

peat

e
F

M

3 BBITJIHA /¢

p hv

noBBINIEHHOe JaBjeHue (—), ocsemeHue (—),
Hy0

HaJn4dHde JONOJHHUTENbHBIX BemecTB ( — ). Ecanm

NPOAYKTOM PeakIuy SABJIAETCA ras, TO IOCIEe ero
¢opMyJIBl 3aNHMCHIBAIOT CTPEJKY, HalpaBJIEHHYIO
seepx (T), a ecoim o6pasyeTcs 0calok, — CTPENKY, Ha-
OpaBJIeHHYIO BHU3 (). B cayuasx, Koraa ¥ IpOAYKT, U
peareHT — rasbl MJM HEpPacTBOPHMBIE BelleCTBa,
BePTUKAJIbHBEIE CTPEJKK He cTaBaT. MHOrga moz dop-
MyJIAMH PDEareHTOB U MPOAYKTOB IIUIIYT UX Ha3BaHUA.

IIpuMep cXeMBbI peaKI[MH C JOIOJHUTEIHLHBIMYU 000-
3HAaYEeHUSMHU U HAa3BAaHUSIMH BeIllleCTB:

t
CaCO; —» CaO + CO,T.
MeJl HeraimieHas yI‘JIeKHCJbeﬁ
HU3BECTHb ras

anxu Bam Heo6x0aAMMO HaAy4YUTBHCA HE TOJIb-

KO 3aImMuChIBATh CX€MbI peaxum‘&, HO H
_ KOMMEHTHPOBATh UX. ITocnenHIOO CXeMy
E( peakKkn¥u KOMMEHTHUDPYIOT TaK: IIpHA Ha-
T'PeBaHHUH MeJia 06pa3y10'rca HeramieHasa
HU3BECThb U yrnexncnmﬁ ras.

P KakuMu XMMHYECKMMH dJIeMEeHTaMU 00pa3oBaHO
HMCXOJHOE BEeIeCTBO U IPOAYKTHI 3TOM peaknuu?

Cxema peakIuy JaeT BO3MOYKHOCTH CHeJIaTh BaX-
HBIA BBIBOJ: 8Ce XUMUYeECKUe 3JleMeHMblL 60 6DEMSA pe-
aKyuu COXpaHAIOMCA.

3aKOH COXpaHEHHHA MAacCChl BelleCTB IIPH XMMHYe-
cKoi peakuun. OOIEM3BECTHO, UTO IIOCJIE CKUTaHUA
6yMaru ocTaeTcs meIej, Macca KOTOPOro HaMHOIO
MeHbIlIEe Macchl Oymaru. Eciu ke cUJIBbHO HarpeBaThb
(IpoxkanuBaTh) IOPOIIOK MEAW WM MEeIHBIN IpeaMeT
Ha BO3JyXe, TO OOHAPYYXUM IIPOTHBOIIOJOXKHOE —
Macca BelecTsa OyzeT Bo3pacTaTh (MeTaJL IOKPOETCA
YepHBIM HAJIETOM).

OcymiecTBuM 00a XMMHYECKUX IPeBpAIlleHus B 3a-
KPBITBIX COCyZaxX. PeaysbTaThl ONBITOB OyayT ApyTH-
MHU. B3BeCHB 3aKpbIThIE COCYZbI C BEIIECTBAMHU 10 H
rocJje KayXJoro s3KCIIepUMEHTa, OOHaAPYKHUM, UTO CyM-
MapHas Macca BEeIeCTB B pe3yJIbTaTe peaKnuii He u3Me-
HAeTcA. ITo BrepBbie ycTaHOBUI B cepeaune XVIII B.




Muxaun BacunbeBuy JloMmoHOCOB
(1711—1765)

Bbigatowmics pycckui y4eHbii, nepsbii pycCKHUi
akagemuk lerepbyprckoi akagemuu HayK. Pa3spa-
6oTan ogHy M3 Teopui CTpoeHus Beuects (40-e
rogsi XVIIl B.). OTKpbin M cOpMynupoBan 3aKoHbI
COXpaHeHHMsi Macchl BewecTB U ABuKeHus (1748—
1760). U3yyan xummyeckue CBOWCTBA METaN/oB,
aHaM3unpoBasn cocTtaB MMHepanos, pa3paboran cro-
co6bl Nony4eHUsi MMHEPaNbHbIX KPAacoK, LBETHOro
cTekna. BHec cywecTBeHHbIH BKI1ag B pa3BuUTHE
«“XMMHYECKOro f3biKa». ABTOp KHMI N0 McTopuu Poc-
CHM, MO3T, XYAOXHHK, reosor, reorpagp, HHXKeHep,
neparor. OguH M3 ocHoBaTtenei nepsoro B Poccum
MockoBcKoro yHusepcurera.

pycckuii yuensrit M. B. JlomoHocoB. He 3Hasi 06 OTKpBI-
TH JIOMOHOCOBA, K aHAJIOTMYHOMY BBLIBOZY IIPHIIIEJI B
1789 r. ¢ppanysckuii yuensiit A.-JI. JlaByasbe.

JlomorOCOB 1 JlaByasbe OTKDBHLIM 3aKOH COXpaHe-
HHUS MAacChl BEIeCTB IIPM XUMUUYECKOH peaxkmuu. OH
¢dopmyupyerca Tak:

Macca BelecCTB, BCTYIHBIIMX B XHMHYECKYIO peaKIui0, paBHa Mac-
Ce BellecTs, 06pa303aBumxca B pe3yJbTaTe peaxKiiuu.

Puc. 48.
Peakuuu
6ymarm (a)

U meaum (6)

C KUCNOpPOAOM

O6BaAcHUM, MOYEeMy MAacChl IeIJIa U IPOKaJeHHOM
MeJH¥ OTJIMYAIOTCA OT Macc OyMaru ¥ Meau [0 ee Ha-
rpeBaHHUS.

B nponecce roperus 6ymaru NpuHUMaeT y4acTue
KHCJIOPOZ, KOTOPBIH COAEPIKUTCA B Bo3ayxe (puc. 48, a).
CrnenoBaTesbHO, B peaKIMIO BCTYIAIOT Ba BEIeCTBA.
Kpowme nemnna, o6pasyioTcs yrieKHCabli ra3 ¥ Boaa

02 col

S o
VY

6ymara

= Cu

nenen : Cu0
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AHTyaH-JlopaH JlaBya3be
(1743—1794)

Puc. 49.

OnbiT, NoaTBEp-
Haaowmn
3aKOH
JlomoHocoBa —
NaBya3be:

a — Hayano
onbiTa;

6 — OKOH4YaHue
onbiTa

Boigatowmics ¢paHLUy3CKHIA XMMHUK, OAHH U3 OCHO-
Barenen HayyHoH XumuH. AKagemuk MapmxcKon aKa-
AeMun HayK. BBen B XMMHIO KONIMYECTBEHHbIE (TOY-
Hbl€) MeToAbl MCCnefoBaHnNA. IKCNIEPUMEHTa/ILHO On-
peaenun coctaB Bo3ayxa M AOKa3an, YTo ropeHne —
3T0 peaKymsl BelecTBa ¢ KUCI0POAOM, a Boga — CO-
eauHenne uaporeHa ¢ OkcureHom (1774—1777).
Coctasun nepsyio TabamLy NpocTbiX BewecTs (1789),
npeanoxuB @GaKTHYECKU KNacCMPUKaLUHMIO XUMHYe-
CKuX anemeHToB. HezaBucumo ot M. B. JlomoHocoBa
OTKPbIZ1 3aKOH COXPaHEeHHs1 MacCbl BELYECTB NMPHU XHMH-
YECKUX peaKyHsX.

(B Bufie mapa), KOTOpbIe IOMajaloT B BO3JyX MU pacce-
uBaloTcsa. FIX Macca IpeBbIIIIaeT Maccy KHCJIOpoJa.
ITosToMy Macca memnJia MeHbIlle Macchel Gymaru.

IIpu HarpeBaHUM MeAU KUCJIOPOX BO3AyXa «COeIH-
HAeTCcA» ¢ Hel (puc. 48, 6). Meray1 npeBpamaercs B
BelnecTBo yepHoro usera (ero popmyna — CuO, a Ha-
3paane — KynpyM(II) okcun). OueBugHO, YTO Macca
IIPOAYKTA PeaKIMH AOJIXKHA IIPEeBHIIIATh Maccy Meau.

» IIpOKOMMEHTUDPYHTE ONBIT, M300pa’KeHHBIN Ha
pucyHKe 49, u caenaiTe BLIBOJ.

3akon kak ¢opma HayyHbBIX 3HaHWH. OTKpbITHE
3aKOHOB B XUMUH, PU3KMKe, IPYTHX HAYKaX MIPOUCXO-
JUT I0CJie IPOBEAEHUs YUYEHBIMM MHOTMX 3KCIIepH-
MEHTOB ¥ aHAJIN3a IIOJIYYeHHBIX Pe3yJIbTaTOB.




3axon — amo 0606ujerue 003eKMUBHbLX, He3A6U-
CUMbBLX O YLen06eKa C8A3ell MeH Y ABLEHUAMU, CE0lL-
cmeamu u m. 0.

3aK0H COXpaHEHHSA MACCHI BEIeCTB IIPU XUMHUUe-
CKOM peakIuy — BaKHeHIInii 3akoH xumuu. OH pac-
NPOCTPaHAETCA Ha BCe IIPEeBPalleHUus BellecTB,
KOTOpbIE IPOMCXOAAT ¥ B JIaOOPaTOPUHU, U B IPHUPOJE.

XuMuyecKue 3aKOHBI JAI0OT BO3BMOXXHOCTB IIPOTHO-
3MPOBATh CBOMCTBA BEIIECTB U IIPOTEKaHHE XUMHUUe-
CKHX pPeaKI¥il, peryJMpoBaTh MIPOIECCHl B XUMHUUEC-
KOM TEeXHOJIOTHH.

s Toro 4trobbl OOBACHUTHL 3aKOH, BBIABUIAIOT
TUIOTe3bl, KOTOPbIE€ IIPOBEPAIOT C IIOMOIILIO COOTBET-
CTBYIOLIIMX 3KCIepUMeHTOB. Eciu ofHa M3 ruioTes
OJTBEeP)KJaeTcsd, HAa €€ OCHOBE CO3JAaI0T TEOPHIO.
B crapmux Kjaccax Bbl 03HAKOMHUTECH C HECKOJbKUMU
TEOPUSAMHU, KOTOPhIe pa3dpaboTany yueHble-XUMHUKH.

Xumuueckoe ypaBHeHue. OO0ipasi Macca BeIIecTB
IPpY XMMUYECKON peaknuu He U3MEHAETCA IOTOMY,
4TO AMOMbL XUMULECKUX INEMEHMOE 60 8peMs PeaK-
Yuu He B03HUKAIOM U He ucuesaiom, a npoucxooum
MmoJNbKO uXx nepezpynnuposéka. IpyruMu cJoBaMH,
KOJIMYECTBO ATOMOB Ka’KJOr'0 3JIEMEHTa 0 peaKI U
PaBHO KOJMUYECTBY €r0 aTOMOB ITocjie peaknuu. Ha aTo
YKa3bIBAIOT CXE€MbI PeaKIuii, IpUBEeJeHHbIe B HaYaJje
naparpada. 3aMeHUM B HUX CTPEJIKH MEXIY JIeBBIMU
¥ [IpaBBIMHU YaCTSAMHU Ha 3HAKH PaBEHCTBA:

t t
S+ 0, =S0,; CaCO, = CaO + CO,T.
Taxue 3anucu HaA3BIBAIOT XUMUYECKUMU ypasHe-
HUAMU.

XHMHYECKOe YPABHEHHE — ITO 3allMCh XHMHYECKOH pPeakuuu ¢
MOMOIBIO (FOPMYJI peareHToB M MPOAYKTOB, KOTOpPas CorJiacyercs ¢
3aKOHOM COXPaHEeHHMS MACChI BeIIeCTB.

CyliecTByeT MHOIO CX€M pPeaKIuil, KOTOphle He

COOTBETCTBYIOT 3aKoHY JlomoHocoBa — JlaByasse.
Hanpumep, cxema peaknuu 00pa3oBaHUsA BOABI:
H, + 0, —» H,0.

B o6enx 4yacTsX CXeMbl COAEPKHUTCA OAMHAKOBOE
KoJIn4ecTBO aToMOB I'maporeHa, HO pa3HOe KOJINYeCT-
BOo aTroMoB OKcHreHa.
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MHTEPECHO

AHMHAYECKO€

IIpeBpaTuM 3Ty CXxeMy B XMMHYECKOe ypaBHEHHe.
Jns Toro uTo6sl B 1paBoit yacTu 66110 2 aToma OKcure-
HAa, IIOCTaBUM Iepeh opMyJI0it BoAb! KO3 dHUueHT 2:

H, + 0, —» 2H,0.

Temepp cmpaBa cTano yeThipe aTroma I'maporesa.
Yro6hI TaKOE JKe KoJuuecTBo aToMoB ['uzporena 6u110
Y B JIeBOM 4acCTH, 3alUIIeM Irepes opMyJIoil Bogopoaa
Koapdunuent 2. [Tosyuaem xuMuyecKoe ypaBHEHHe:

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

Taxum obpasoM, ¥mobb. npespamume cxemy peax-
Yuu 8 xumuuecrkoe ypasHeHnue, HYHcHo nodobpams Ko-
appuyuernmoL 015 Ka# 0020 8eujecmaa (6 caryiae Heoo-
xodumocmu ), 3anucams ux neped XumuveckKumu Qop-
MYLAMU U 3AMEHUMb CMPENKY HA 3HAK padeHCcmaa.

Bo3M02xHO, KTO-TO M3 BaC COCTABUT TaKOe ypaBHe-
Hue: 4H, + 20, = 4H,0. B HeM sieBas U IIpaBas 4acTH
coJlepKaT OANHAKOBBIE KOJIMUYECTBA ATOMOB KaX0ro
9JIeMeHTa, HO Bce KO03(G(IHUIUEHTH MOMKHO YMEHb-
IIUTH, Pa3fiesIuB Ha 2. ITO U CJEAYeT CAeNaTh.

Huxe npescraBieHsl pa3jMyHbIe CIOCOGEI 3aNIUCH
PacCMOTPEHHOM peaxkInuu.

CrnoBecHas cxema:
XumMuueckas cxema:
Xumnueckoe ypaBHeHue: 2H

W3o6parxeHue peakiuu

C IIOMOIIbIO

Mozeseil MOJIEKYJI:

BOIOpOa + KHucJopoa — BOIa
H, + 0, - HO
+ 02 = 2H20

38+ - B g

ABe MOJIEKYJIBI MOJIeKyJia AB€ MOJIEKYJIbI
BOmOpoAa KHCJopozaa BOJBI

» IIpeBpaTure cxemy peaknuu Cu + O, — CuO B xu-
MHYeCKOe YpaBHEHHeE.

BrinosruMm 6osee cioxHOE 3afiaHue: IPEBPATHM B
XVMMHYECKOe ypaBHEHHE CXEeMY peaKIuu

Al + H,S0, — Al,(S0,); + H,T.
B neBoit uactu cxembl — 1 aTom AJloMuHHSA, a B

npaBoii — 2. ITocraBum mepexn ¢opmysoil Merasna
KoathdunmenT 2:

2Al + H,S0, — Al,(S0,); + H,T.




AromoB Cynbdypa cripasa B Tpu pasa 60Jblire, 4yeM
cJieBa. 3alulleM B JIEBOi 4acTH nepes GopMyJIoi co-
enuHeHns Cyasdypa KoabdunuesT 3:

2Al + 3H,S0, — Al,(SO,); + H,T.

Temneps B J1eBOii YacTH KOJIHUYECTBO aTOMOB ['uapore-
Ha paBHO 3 * 2 = 6, a B npaBoif — ToJILKO 2. [;1a TOro
4yToOBI M cpaBa uX 6bLI0 6, MocTaBUM mepex popMmy-
Jio# Bogopoza Koaddumuent 3 (6 : 2 = 3):

2Al + 3H,S0, — Al,(SO,), + 3H,T.

ComnocraBuM KoaudecTBo aToMoB OKcureHa B o6eux
yacTAX cxeMbl. OHM ofMHAKOBBI: 3 * 4 = 4 - 3. ame-
HUM CTPEeJIKY Ha 3HaK PaBeHCTBA:

2Al + 3H,SO, = Al,(SO,); + 3H,T.

BbIBOAbl

XuMHYecKHe PeaKIHi 3aNMCHIBAIOT C IOMOIIBIO CXeM
peakIMii ¥ XMMHYECKHX YPaBHEHHIA,

Cxema peakuuu cozepkMT GOPMYJBI PEareHTOB H
NPOXYKTOB, 3 XHMHYECKOe ypaBHeHHe — ele 1 Koaddu-
IHEeHTHI.

XuMuYecKoe YpaBHEHHE COrJacyeTcd ¢ 3aKOHOM CO-
XpaHeHHA Macchl BeniecTs Jlomonocosa — JlaBsyasne:
Macca BemIeCTB, BCTYNIHBIINX B XHMHYECKYIO PeaKI[HIo,
pPaBHA Macce BelleCTB, 06pa30BaBIINXCA B pe3yJabTaTe
peaxuu.

ATOMBI XMMHYECKHX 3JIEMEHTOB BO BpeMs PeaKkiiui He
NOABAAIOTCA H He MCUe3aI0T, 2 MPOMCXOJUT JIHIIb HX IIe-

PerpynnupoBKa.

9

105. YeM oTn4aeTca XMMUYECKOEe ypaBHEHUE OT CXEMbl peaKuun?
106. PacctaBbre nponyweHHble KO3QPULUEHTbI B 3anUcax peaKkuuii:

a) 2Cu,0 + 0, = CuO; 6) Al + HCI = 2AICI; + H,T;
Na,S + HCI = 2NaCl + H,ST; 4HNO; = NO,T + 0,T + H,0.
107. NpeBpaTtute B XMMUYECKUE YPaBHEHUA TAKUE CXEMbl PeaKLUUi:
a) Cr(OH); — Cr,05 + H,0; 6) LiH + H,0 — LiOH + H,T;
Na + H,0 — NaOH + H,T; Mg(OH), + P,05 — Mg5(PO,), + H,0.
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108.

109.

110.

111.

CocraBbTe GOpMySibl NPOAYKTOB PeaKLii U COOTBETCTBYIOLME XUMUHECK1E
ypaBHEHUS:

a) Al + F, > AlF...; 6) FeO + Al —> Fe + Al...O...;
Ca+ N, —> Ca...N..,; AlIBr; + Cl, — AICI... + Br,.
BmecTo Touek 3anuwmnte GopMysibl NPOCTLIX BELECTB U COCTABLTE XUMMU-

YeCcKue ypaBHEHUS:
a)... + ... PClg; 6) ... + ... > HCI;

e + ... > By0g; . + ... > CF,.
MpumnuTe BO BHUMaHUE, 4TO 60p U Yrnepoa COCTOAT U3 atoMoB; ¢Top,
X/10p, BOAOPOA WU KUCNOpPO4 — M3 ABYXaTOMHbIX Monekyn, a ¢ocdop
(6enbin) — U3 YeTbipexaTOMHbIX MONEKY.
MpPOKOMMEHTUPYHTE CXeMbl peaKLni U NpeBpaTuTe Mx B XMMUYECKUE ypaB-
HEHUS:

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

Fe,0; + C — Fe + CO,; Na,CO; + Ca(OH), — CaCO5! + NaOH.

KaKasi Macca HeralueHoi U3BecTH 06pa30Banach Npu AIMTENLHOM MpoKa-
nuBaHuM 25 r Mena, ecnu U3BECTHO, YTO Bbiaenunock 11 r yrnekucnoro rasa?

Kak uccneayior BellecrtBa
N XUMHU4YeCKUue peakKuuu
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Martepuan naparpada NnoMOXXeT Bam:

» MOAroTOBUTLCA K 3KCNEPUMEHTY NO U3Yy4EeHUIO BeLle-
CTBa WX XMMUYECKON peaKuuu;
- BbIICHWUTb, KAKWe CBOWCTBA BelLeCTBa Ha3blBaloT XUMU-
YeCKUMMU.

XumMusa — dKcIepuMeHTalbHas Hayka. OHa He
MOXKET CyI[eCTBOBATh M Pa3BUBAThCA Oe3 NMpOoBeJeHHA
Pa3HOOOPa3HLIX OITBITOB C BEIlleCTBAMM.

XumMuueckuit 3KciepumMenT. Ileped 6vinonHeHuem
JKcnepumenma XMMHK JOJI’KEH OCO3HATh ero Iiefb,
HAWTH B HAY4YHOM JIMTEpaType M IpOaHAJIHU3HMPOBATH
CBeIeHUs 0 COOTBETCTBYIOLIIVX BeIlleCTBaX M XHMHUYe-
CKHUX peakIMax. 3aTeM OH COCTaBJsAeT IJIaH dKCIepH-
MEHTa, OIlpeJeJifAeT YCJIOBUA er0 OCYIeCTBIeHUs, IPU
Heo6XOJAMMOCTH BBIYMCJIAET MAaCCHl MJIN 00BbeMBbl
BeI[eCTB, KOTOpBbIe HY>KHEI IiA paborel. Bo epemsa
onbLma y4eHbI IPpOBOANT HAGIIOJeHNA, U3MEePeHUd, a




Puc. 50.
OKpawmBaHue
nnameHu
XUMUYECKUMU
3NeMeHTaMm:
a — Nlutnewm;

6 — Hatpuem

HX Pe3yJIbTaThl U BEIYMCIEHUS 3alNChIBaeT B jJabopa-
TOPHBIN XypHaJ. ITocne sKcnepumenma oH aHATIASH-
pyeT M 00bACHAET MOJyYeHHbIE Pe3yJbTaThl, AejiaeT
BBIBO/BI.

Hccnenosanne Bemecrs. Ha ypokax xumumn Bl 6yie-
Te paboTaTh ¢ pa3HBIMU BeljecTBaMu. Bam Heo6xoamMo
YMeTb OMCBIBATH MX BHEUITHUI BUJ, CDABHUBATE C JPY-
TMMH BeI[eCTBaMHM, OTJIMYATh OZHO BEI[eCTBO OT APYIro-
ro. HekoTopble HaBLIKHM BHI y2Ke IPHUOOPEJIN, BHIIIOJIHUB
NPaKTH4YeCcKyI0 paboTy 1 1a60paTOPHbIE ONLITHI.

XVMUKH H3yYaloT IpexkJe BCero HOBbIE, TOJBKO
4YTO IOJIyYeHHbIe BellecTBa. ECIi BenecTBO COAEePKUT
pUMecH, ero ounmaiT. MHOrga uccaeayoT U3BecT-
HbI€e BelecTBa, YTOOH! TOATBEPAUTD UJIN YTOUHUTE CBe-
IEeHUs O HUX.

Hsyuas BemecTBo, ONpeneasior:
ero pu3nYecKue CBOMCTBA;
Ka4yeCTBEHHBIN M KOJIMYECTBEHHBIN COCTAaB;
BHYTPEHHEE CTPOEHUE;
XUMUYECKHe CBOMCTBA.

» Kakue puanueckue CBOMCTBA BEIECTB ONPEeIAIOT
BHU3YyaJIbHO, & KAKHe — COOTBETCTBYIOLIMMH H3Me-
peHuAMHU?

BaM m3BeCTHO, YTO YCTAaHOBUTHL KadyeCTBEHHBIH
COCTaB BellleCTBa 03HAYAET BHIACHUTbH, KAKUMHU XHU-
MHYEeCKUMH 3JIeMEeHTaMU OHO 00pa30BaHo.

HexoTophle COOTBETCTBYION[HME ONBITHI MOYKHO
IIPOBECTH B XMMHUUYECKOM KabHHeTe MM Jake AOMA.
Ecnu coeguneHue cogepxuT uoHs! Jiutusa, Hatpus,
Kanusa, Kanenusa, Bapus, Kynpyma, To oHO OKpa-
MUBaeT IJlaMA B XapakTepHbIN nset (puc. 50). 3to
KCIOJB3YIOT B IMPOTEXHUKE AJIS CO3NAHUSA 3PEeJIMII-
HBIX (heiepBEPKOB.

NABOPATOPHbIN OMbIT N2 6

OnpeaenexHue aneMeHTa B BeljecTse
no yBeTy niamMeHu

3axrure ciupToBKY. ITorpysuTe B pacTBOp IOBAPEHHOMH COJIM CTEKJISAH-
HYIO NaJIOYKY ¥ BHECHUTe ee B IuIaMdA. B kaKoil IBET OHO OKpamuBaeTcsa?
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Iocse oxjaXkAeHUA MAJOYKH IPOMOMTE ee B CTaKaHe C BOJOM, IO-
rpyaure B pactBop kynpym(II) xopuga CuCl, u cHOBa BHecHTe B IIaM4.
Yro Habaozaere?

Iloracure miaMs COIUPTOBKH KOJITAYKOM.

Kakue a1eMeHTHI OOHADY>KeHbl BAMHU B COEJUHEHUAX ?

BHyTpeHHee CTpOEHHE BeIlecTBa, MJIM TO, KakKue
yacTUIsl (ATOMBI, MOJIEKYJIBI, HOHBI) ero o6pas3yIoT, a
JJIA TBEPAOrO BeIleCTBa — M pa3MeIleHHe YacTHUl, B
HEM, HCCIeAYIOT C HOMOLIBIO CIIeUaIbHBIX IPUOOPOB.

Ha ocHOBaHMM IIOJYYEHHBIX 3HAHUN O BeleCcTBe
XMMHK IpPeJCKa3bIBaeT ero CIoco6HOCTh BCTYIATh B
Te UJIX UHbIE PeaKI{H, a 3aTeM IpoBepsAeT CBOM IIpeJ-
IIOJIOXKeHH s KcIepuMeHTaabHO. OH BBISICHAET, B3au-
MozeliCTByeT JH Bel[eCTBO C BOJOW, MeTajJlaMH,
HeMeTa/JlJlaMH, JPYrHMH BellleCTBaMH, KaK BeJeT
cebs IpU HarpeBaHUH.

CpoiicTBa BelleCTBa, KOTOPbIe MPOSABJAIOTCA B €ro CroCoOOHOCTH
BCTYNATh B ONPe/IeJIeHHbIe PEAKI[HH, HA3bIBAIOT XUMUYECKUMU.

TaxkuM 06pasoM, u3y4yeHUe XUMUYLECKUX c8oilcme
sewecmea ABAAEMCA 3A6€PULAIOULUM IMANOM ezo
uccnedosarus.

HekoTopkle BemecTsa (HapuMep, MeTajL1 HaTpHui,
HeMeTaJLsI GTOp) HA3BIBAIOT XUMUYECKH aKTUBHBIMH.
OHu 6ypHO B3aMMOAEHCTBYIOT CO MHOI'MMH JPYTHMH
BemjecTBaMu. Takue peaKIuy MOTYT COIPOBOXKAATH"
csl BOCILIaMeHeHMeM Mju B3pbIBoM. CylIecTBYIOT U
XMMHMYECKH IAaCCHUBHBIE BelllecTBa. 30JIOTO HH IPHU
KaKUX YCJIOBHAX HE B3aUMOJEHCTBYeT C BOJOM, KHUC-
JIOPOZIOM, KMCJIOTAMHY, a AJIs HeMeTaJljla IeJIusl XUMu-
YecKHe peaKIuH BooOIe HeM3BeCTHEI.

Xumuueckue ceoiicmea gew,ecmea 3a8ucam om ezo
cocmaea u 6HYmpeHHez0 CMPOeHUA.

JIna MHOTMX BEIECTB M3y4alOT UX BO3JeiCTBHE HA
JKUBble OPraHU3MEBI U OIpPENeAIOT, BpeAHbBIMHU HJIH
[IOJIE3HBIMH SABJISAIOTCS OHH AJIA PaCTeHHM, MKHUBOT-
HBIX, YeJIOBEKa.

HccaenoBanne xuMHueckux peakunuii. IIpencra-
BHMM, UYTO BBl IIOJIYYMJIH 3aJaHHe — OCYIIECTBHUTH
XMMHYECKYIO PEeaKI[HI0 MeXJy ABYMSA BelleCTBAMH.




OGBIYHO 1JIsE BTOTO AOCTATOYHO CMeIaTh BEILeCTBa,
T. €. obecnieunTs Konmaxm ux uwacmuy. TBeppbie
BeIleCTBa IPeABAPUTENbHO U3MENbYAIOM AJA YBeJIU-
YeHHd IOBEPXHOCTH KOHTaKTa peareHToB. Eciiu TBep-
Zl0€ BeIIEeCTBO PearupyeT ¢ paCTBOPOM APYIoro, To UX
CMeCh JKeJIaTeJIbHO nepemewusams. Torga gacTumnbl
BewecTB OyAyT yalie CTAaJKUBATHCHA, a Bel[eCTBA —
aKTHBHEEe B3aMMOJeHCTBOBATD.
N3yyas XMMHUYECKYIO PeaKIHIO, OIIPeesIAI0T:
® DY KaKHX yCJIOBHUAX OHA IIPOMCXOIUT;
e OBLICTPO MM MeJJIEHHO OHA IPOTEKaeT;
® IIOJHOCTHIO JIM peareHThl IIPeBPAaIalOTCA B IPO-
AYKTHI;
® IIPOMCXOAAT JU OZHOBPEMEHHO apyrue (mo6ou-
HbI€) peaKIuu;
® BBIJEJIAETCA WJIHM IIOTJIONIAeTCH TEIJIoTa BO Bpe-
MsA peakIuu;
® KaKOB COCTaB IIPOAYKTOB PeaKIMH.
XuMHUYecKHe NPEeBPAIlleHUA MPOUCXONAT B

Pasau4YHBIX ycnoBuAx. OaHuM BemjecTBa NpH-
HHUMAalOT y4acTHe B HMX KaK B YWCTOM BHJe,
TaK M B paCTBOpPE, APYyTHUe — TOJBKO B OIIpeje-
JeHHOM cocroaHuu. Hemano peaknuit Haunna-
eTCd JIMIObL NP HarpeBaHWUM, a HEKOTOphIe
rassl B3aUMOJEHCTBYIOT MeXxJy co6oi mpu
MOBBLIIIIEHHOM JaBJI€HUH.

WHoraa 18 OCyIIeCTBIEHUA PeaKIIuH UK ee
YCKOPEHMs K peareHTaM A00aBJIsiOT IOCTOPOH-
Hee BemleCTBO — Kamaauzamop'. JledcTeue
KaTaJIn3aTopa MOYKHO IPOJAEMOHCTPHUPOBATH C
IOMOIILI0 TaKoro omneiTa. Ecaum cMemars

Puc. 51.
B3aumogpgencr-
BUE aNiOMUHURA
c nogom

MIOPOIIKHY &JIIOMAHUA U M0ZIa, TO HUKAKUX U3Me-
HEHHHA MBI He 3ameruM. [lo6GaBieHMe Kamiu
BOZIBI (KaTanM3aTop) K CMeCH BhIBHIBaeT GyPHYIO peak-
LU0 MEeXKAY IPOCTHIMU BelniecTBamMu (puc. 51):

H,0
2A1+ 31, = 2All,.

Bam HY)>XHO HayYHUTBCA BHMMATEJbHO HabJ0xaTh
3a NPOTEKaHWeM XUMUYECKOM peakIMM, ONMHCHLIBATH
BC€, UTO IPOMCXOAHUT C BeIlleCTBaMH.

! TepMHH IPOHUCXOIUT OT IPEYECKOro CJI0OBA katalysis — paspymenue.
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Bo BpeMs 3KCIEePUMEHTOB BO3MOXKHBI oIub6ku. OHM
OBLIBAIOT CAYyYaRHBIMU U cucTeMaTudeckumu. Cirydaii-
HbIe OIIMOKY BO3HMKAIOT M3-3a HETOYHOCTH 3aIlUceil B
J1a6opaTOpPHOM JKypHajie, HEBHUMAaTEJbHOCTH IIPU
B3BEIIIMBAHUM BeIECTBA, ONpeJeJeHUH ero obbema.
CucreMaTHuYeCKue OIINOKY CBA3aHbI C IOTPEIIHOCTHIO
npuboOpoOB, HAJUYKMEM IIPHMecel B peaKTUBaX U O0bIY-
HO He BJIMAIOT Ha pe3yJIbTaT 9KCIIepUMEeHTa.

NABOPATOPHbIN OMbIT N2 7
UccnepoBaHne XMMUYECKON peaKuuu

HacsimbTe B npo6upky HemHoro nopomka kynpyM(II) okcuaa CuO u
nobasbpre 1—2 ma xnopugsoi kuciaorsl HCI. ITocraBeTe NpoGHpKY B
mraTuB. OKpacuiachk JM KHAKOCTh mmocie ocakaenua Kynpym(Il)
okcuna? Yepes 5—7 MuH. MOBTOPUTE HabroneHue.

3aKruTe CIUPTOBKY, 3aKPEeNuTe IPOOMPKY B IPOOGHPKOAepIKaTesie U
OCTOPO’KHO Harpeire cHaYaja BCIO IPOGHUPKY, a IIOTOM — TY €e YacThb,
B KOTOpPO# HaxoaATcA BemecTsa. Yro Habmozaere?

CpenaiiTe BHIBOJ O BJUSHUYM HAIDEBAaHUA Ha IPOTEKaHUE PEaKIMH.

Hanummure ypaBHEHHE DeaKIMU, YYUTHIBasg, YTO €e IPOAYKTAMHU
apaaiorea kynpym(II) xnopug CuCl, u Bozga.

Ilocne npoBeJieHUsI CEPUM ONBITOB YYEHBIH 0OHapY-
JKHMBaeT olpefieIeHHYI0 3aKkoHOMepHocThb., Ha ocHoBa-
HUHM MHOTMX 3aKOHOMepHOcCTei co3znaercs Teopus. Co-
BOKYITHOCTB TEOPHIA AABJIAETCA OCHOBOM KaXKJ0M HAYKH.

BblBOAbI

Ilepen TeM KaK MCCJIEOBATh BeIIeCTBO MJIH XHMHUIeC-
KYI0 PeaKuuio, Hy’KHO OCO3HATh 1ieJIb IKCIIePHMEHTa H
TIIATEJbHO OATOTOBHTHCSA K €ro NPoBeeHHIO.

Bo BpeMsa XMMHMYECKOro 3KkcnepMMeHTa HabmoaawoT
3a BeleCTBaMH, IPOTEeKaHHeM PeaKIHH, OCYyIIeCTBIAIT
u3MepeHHud. Pe3yabTaThl HafII0eHHH H H3MepPeHHH,
BCe BBIUMCJICHHS, 4 TAKKE XHMHYeCKHe YpaBHeHHA 3a-
NUCHIBAIOT B 1a60paTOPHOM JKypHAJIe.

ITocae OKOHYAHHA IKCIIEPUMEHTA (GOPMYIHPYIOT BbI-
BOJBI M IVIAHUPYIOT CJEAYIONHe IKCIIePHMEHThI.

Kasxnmoe BemecTBo o6JanaeT XHMHYECKMMH CBOM-
CTBAMH, KOTOpbIe NMPOABJAAIOTCA B €ro CHOCOOHOCTH
BCTYNAThH B ONpeeIeHHbIe XHMHYEeCKHe PeaKI[HH.




112,

113.
114.

115.

116.

117.

118.
1109.

120/

KakuMu aomxHbI 6biTb Balwn AECTBUA U UX NOCNEA0BaTENLHOCTL Nepes
nposeAeHneM XMMUYECKOro IKCNepumMmeHTa?

YT0 onpepensieT XMMUK, n3y4as: a) BeLWecTBo; 6) XMMUYECKYIO peakLuio?
Lienecoo6pa3Ho nv y4eHOMY UccnefoBaTb peakUmio ¢ y4acTMeM pacTBo-
pa, NpUroToBIE€HHOro Ha BOAONPOBOAHOW BOAE, @ HE Ha AUCTUNNMPOBAH-
Hon? OTBET 060CHYMTE.

CryneHT 3anucan HabnoaeH1a BO BPEMSA IKCNEePUMEHTa He B naboparop-
HOM >XypHane, a Ha IMCTOYKax, BbipBaHHbIX U3 6I0KHOTA. MpenogasaTens
nocyuTan aTo HefocTaTKOM paboThbl CTyaeHTa. Kak Bbl agymaete, noyemy?
XMMWUKyY He yaanocb nony4utb Bewectso. OH pelnn NoBTOPUTL OMbIT B
TaKMX Xe ycnoBusx. pyron XuMUK NPeanoun U3MeHUTb YCIOBUSA IKCNE-
puMeHTa. Kak 06bACHUTL pelleHne NepBoro XMM1MKa U COBET BTOPOrP?
Kakue ownbKku cnyyaloTcs BO BPEMA XMMUYECKUX IKCMEPUMEHTOB U C
4YeM OHM CBA3aHbI?

Ha3oBuTe o6Liee XuMUHecKoe CBOWCTBO napaduHa U 6eH3nHa.

Mpu ocBelleHnn ra3zoB BoAOPOAA U XN0pa HUKaKUX U3MEHEHWUN C Belle-
CTBaMu He NPOUCXOAMUT, @ UX CMECH B 3TUX YCNIOBUAX B3pbiBaeTcs. Kak aTo
06bACHUTL? HanuwumnTe COOTBETCTBYIOLLEE XMMUYECKOE YpaBHEHME.

B pesynbrate HarpesaHua 16 r meaum ¢ 4 r KUCNopoaa B 3aKPbITOM COCY-
Ae o6pasosanochk 18 r kynpym(ll) okcuga CuQ. Kakoi BbIBOA MOXHO cAae-
NlaTb Ha OCHOBAHWUMU 3TUX A@HHbIX?

G(CHEPMMEHTMPYEM AOMA ‘

UccnepoBaHue BewecTBa

PaccMoTpute nuTbeByio coay. KakoBo arperatHoe COCTOsiIHUE 3TOro Be-
LecTBa B 06bIYHbIX YCNOBUSX, LIBET, XapakTep 4actuu?
MpoBepbTe, pacTBOPSIETCA M NUTLEBAA COAa B XONOAHOW BOAE.

BHecute HEMHOro NUTLEBOW COMIbl HA KOHYUKE HOXa WM Ha CTanbHOM
NPOBOMIOKE B NnaMsa ra3oBon MAUTbl. ABNSETCA U roploYMM 3TO Belle-
cTBO? B Kakon uBeT oKpawwusaeTcs nnama? O Hanuymum Kakoro anemMeHTa
B BellecTBe CBUAETENbCTBYET 3TOT LBET?

HacbinbTe He6onbLwoe KONMYeCcTBO NUTHLEBOM COAbl B CTakaH U Ao6aBb-
Te HEMHOro yKcyca. YTto Habnoaaete?

U3yyeHne XuMHU4YeCcKoun peakumum

Bo3bmuTe Ba 0AMHAKOBbLIX Kyco4Ka Mena. OanH U3 HUX U3MENbYUTE B MOo-
poLoK. MomecTuTe B OAUH CTaKaH Kyco4eK Mena, a B ApYrod — MOPOLLOK.
OcTOpOXKHO HanewuTe B CTaKaHbl paBHble 06beMbI yKecyca. YTo HabnoaaeTe?

Kakon ¢paKTop BNMSIET Ha NPOTEKaHUe 3TON peakLUn U KaK UMEHHO?

k Pe3ynbrathbl ONbITOB, @ TaKXXe BbIBOAbI 3anNULINTE B TeTpaib. )
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pasmeJ

JdnemeHThI OKcures u @eppym.
IIpocTeie BemecTBa
KHMCJIOPO/ U JKeJIe30 .

B aTom paszesie 6yAyT pacCMOTPEHbI HEMETaJLInye-
ckuii aseMeHT OKCHUIeH W MeTaJlINYeCKHH 3JIeMeHT
®eppym. OHU BEIGpAHBI HE CIYYaHO: 9TH 3JIEMEHTHI
OoueHb Ba)XHBI. Bea npocToro Bemectsa Okcurena —
KHCJIOPOJa U COeJUHEHUA 3TOro ajieMeHTa ¢ I'mapore-
HOM — BOJLI HE MOTYT CYIIeCTBOBATh HM PacTeHHUsd,
HYM KMBOTHEIE, HH 4YeJoBeK. IIpocToe BemecTBO
deppyMa Kene30 ABJIAETCA METaJlJIOM, He3aMeHH-
MBIM AJIA Halled MUBUJIN3AINH.

OkcureH. Kucnopopg

B atom naparpade peyb uaer:
» 0 XMMUYEeCKOM anemMeHTe OKcuUrexe;
» 0 pacnpocTpaHeHHocTM OKcUreHa B Nnpupoae;
» 0 Kucnopoge — npoctom seulectse OKCUreHa;
» 0 BO3fyXe 1 ero coctase.

Oxcures. 3To IepBLIi 3JIEMEHT, KOTOPHIX BhI Oyze-
Te MOAPOOHO M3y4yaTh. VI3 MepHMOAUYECKON CHCTEMBI
JI. A. MeHzesieeBa MOXKHO IIOJIYYUTh TaKHE CBEIeHUA
0 HEM:

e cumsoJa Oxkcurena — O;

® IIOPSAKOBHIA HOMEp 3jieMeHTa — 8;

e OKcCHUI'eH HaXOQUTCHA BO 2-M nlepuoe, B VI rpynie;

e OTHOCUTEJIbHAS aTOMHasA Macca ajeMeHTa — 16

(Tounoe 3HaueHue — 15,999).




Jro
MHTEpeCcHO
Oprasusm
B3POCJIOTO
MY YUHBI
€)KeCyTOYHO
norpebiasier
npubausn-
reansHO 900 r
KHCJIOpOAA,

a JKeHIIUHBI —
600 r.

3HauyeHUe MOPAAKOBOrO HOMEpa 3JIeMEHTa YKa3bl-
BaeT Ha TO, 4To aToM OKCHUIreHa COAEPIKUT 8 3JIeKTpo-
HOB, a 3apAJ AApa aToMa paBeH +8.

OxcHureH — HeMETAJLIMYECKU I 3JIEMEHT, IIOCKOJIbKY
ero npocrele BemlecTBa Kucaopoxn O, u 030" O, ABNA-
IOTCSA HEMeTaJLJIaMHU.

Bam usBecTHO, yT0 OKCHUIeH MMeeT IIOCTOSHHOe 3Ha-
YyeHHUe BAJIEHTHOCTH — 2. ATOM 3TOro 3JIEMEHTa JIeTKO
IIPUCOeAUHSAET 2 3JIEKTPOHA U IIPEBPAILlaeTCA B IIPOCTOM
uon O, Takue MOHBI coflepKaTCA B GMHAPHBIX COENH-
HeHuAX OKCHUreHa ¢ MeTALJIMYECKUMHU 3JIeMEHTaMH.

» Hanumure dhopmyasl coequnenuit Oxcurena ¢ Har-
puem, Kansnuem, @ochopom. YKaxKuTe coenuHe-
HUA, KOTOPbIE COCTOAT U3 MOHOB.

Pacnpocrparernocts Oxcurena B nmpupopge. Oxcu-
reH — OAYH U3 CAMBIX PACIIPOCTPAHEHHBIX 3JIEMEHTOB
Ha Haie# nagere. B 3eMHO# Kope ero aToMoB GoJbIile,
yeM aToOMOB Jio6oro apyroro anemeHnTa (§ 6). AToMsr
OxcureHa cofep)kaTcs B IeCKe, IVIMHE, U3BECTHAKE,
MHOrux MuHepasax. OkcureH — BTOpPO# IO pac-
IIpOCTPaHeHHOCTH B aTMocdepe (mocsie Hurporena) u
B rugpocdepe (mocae M'maporena).

Atomel OKcHUreHa BXOAAT B COCTAB MOJIEKYJ MHO-
TUX BeIleCTB, HaXOAAIIMXCA B XHUBHEIX OPraHU3Max
(6esnkoB, *KMPOB, KpaxMaJja U 1p.). B Tese B3pocoro
YeJIOBEKa MaccoBafA AOJIA 3TOr0 3JIEMEHTA COCTABJISAET
npuMepHo 65 % .

Kucaopoxn. Baxxueiimee npocroe Bemectso Oxcure-
Ha — KHCJIOPOZ. OTOT ras HeOOXOAUM IJIA ALIXaHUS;
OH IIOAAEePKUBaeT ropeHue.

®opmysa Kucaoposa BaM u3BecTHa — 0,. ITO
BEIleCTBO COAEPKHUT MOJIEKYJIbI, COCTOSAIINE U3 ABYX
aTomoB OKcureHa.

Mousekyna KucjIopoga AOCTATOYHO ycroiumBa. Ho
IO/, e ICTBHEM 3JIEKTPUUECKOI'0 pPa3paia WK yIbTpa-
¢uoseTOBBIX JyYell, a Tak)ke IIPHM TeMIepaType
ceoime 2000 °C ona pacnazaeTcs Ha ATOMBI:

0, = 20.

Kuciopos — KOMIOHEHT BO3yXa, IPUPOAHON cMecH

ras3oB. Ha Hero mpuxozurcs npubausutensHo 1/5
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obbema Bozayxa. CocraB cyxoro Bosayxa', He cojep-
JKalllero CJaIy4aiHbIX IpUMeceii, TpuBeIeH B Tabauie 3.

Tabauuya 3
Cocras BO3ayxa
TI'a3, kOMIIOHEHT BO3ayXa Hoxasa B Bo3ayxe, %

HasBaunue dopmyaa oobemHag® MaccoBasi
Asor N, 78,09 75,51
Kucnopona 0, 20,95 23,15
Aprox Ar 0,93 1,28
Vriaekucnslii ras CO, 0,037 0,056

Ipyrue rassl menee 0,002 menee 0,003

* O6'beMHas J0JS BEIecTBa B CMeCHM — OTHOIIeHue o0'beMa BellecTBa K 00bemMy
cmecu. O6beMHYIO 10110 0003HAYAIOT rpedyecKoi 6yKBoi ¢ (dbu).

L

Puc. 52.
Onpegenexue
o6beMHOM gonu
Kucnopoga

B BO3jyxe
CXUraHuem
docoopa:

a — Ha4ano onbITa;
6 — OKOHYaHue
onbiTa

OnpeznenuTs 00BEMHYIO JOJIIO KHCJIO-
pozaa B BO3AyXe MOYXHO DKCIIEPUMEHTAIIb-
HO. J[J151 9TOro Hy>KHBI CTeKJITHHAA Oy THLI-
Ka 0e3 fHA ¢ TPOOKOM ¥ KPUCTAJLIIU3ATOD
¢ Bozmo#. B mpoOKy BCTaBJAIOT JIOMKKY
JUISL COKUTaHUs, B KOTOPYIO HabpaHO He-
MHOTrO0 KpacHoro ¢ochopa. Ero nomxura-
10T, OBICTPO BHOCAT B OYTHLIKY U IIJIOTHO
3aKpBIBAIOT ee Mpobkoi (puc. 52). Koraa
ropeHue (pochopa npexkparurcsa, BoAa
3daiimer nmpumepHo 1/5 uyacte ob6beMa

OYyTBLIKH. ITOT 00beM 3aHUMAJI B BO3JyXe KHCJO-
POJ, KOTOPBIA BCTYIIMJI B peaknuio ¢ hochopom.
Kucsopos comepXuTca He TOJBKO B aTMocdepe.
He6onblmoe ero KOJMYECTBO BMeCTe C APYTHUMU
rasaMu BO3/lyXa paCTBOPEHO B IPUPOJHOM BOJE.

CyujectByerT ewje o4Ho npoctoe BeuecTtBo OKcure-
Ha — 030H 0;. 310 6ecyBeTHbINA CHILHOTOKCHYHBIN
ras c pe3xkum 3anaxom. OH 04eHb HEYCTONYUB M MO-
CTENeHHO npeBpalyaeTcsl B KUC/I0POA:

203 = 302.

030H cogepxuTcs B atmocdepe B He3Ha4YUTe/IbHOM
Ko/myecTBe; ero o6bemMHasi [0Ns He npeBbilwaeT

1 Bosayx CONEpHUT ellle ¥ IpuMeCh BOAAHOI'O 11apa, OGyCJIOBJIHBalOLI_IePO ero

BJIQXXHOCTb.

100




0,0004 %. Pacnapasice, OH NOINoOWaeT YyacTb yabTpaduo-
J1eTOBbIX Jly4€eH CO/IHEYHOro CBeTa, BPEAHYIo A1 pacTe-
HMHA 1 KMBOTHBIX, M TEM CaMbiM o6eperaeT npuposy.

10 Pu3nyecKHe CBOMCTBA KHCJIOPOa. B 06bIuHEBIX ye-
PETORacHO JIOBUSIX KHCJIOPOJ — GeCIIBETHBIN ras, KOTODPHIH He
Hunxuit MMeeT 3amaxa u BKyca. Ilpu oxsaxaernu g0 —183 °C
Kucjaoponu,

KaK M JKeJie3o,
HPUTATHA-

IpeBpaIaercsa B roaybyio KUAKOCTb, KOTOpas IpU
remnepatype —219 °C 3arsepaeBaer, 06pasys cHHHeE

HAOTCS kpucraanel. Kuciopon B 1,1 pasa rsxxenee Bosayxa.
K MarHHTY. On n10x0 pacTBOpsieTcs B Bojie, HO 3TOTO ZOCTATOUHO

121.

122.
123.

124.

1.25.

126.

AJIsT CYILIEeCTBOBAHUSA B IIPUPOAHBIX BOZOeMax phIO,
APYTHX KUBBIX CYIIIECTB, KOTOPHIE ABIIIAT PACTBOPEH-
HBIM KHCJIOPOZOM.

BbiBOAbI

Oxcuren — Hemera/IMueckuit amement. B nmpuposae
PaCIPOCTPaHEHO ero MpoCToe BEeUleCTBO KHCJIOPO, a
TaK’Ke BOJa U Apyrue coeqxuHenusn. Ha kucaopox nmpuxo-
AUTCA HeMHOTHM Ooaee 1/5 o6'pema Bo3ayxa.

Kucropon — ras 6es 3amaxa u BKyca, He06X0XMMBIi
JJISA IBIXaHUSA; OH IMO/IeP/KMBAeT rOpeHue.

CocTaBbTe NpeanoXeHus, BCTaBUB BMECTO TOYEK CnoBa «OKCUIreH» Uau
«KMCNOPOJ» B COOTBETCTBYIOLMX NaAeax: a) ... — MpocToe BewecTso ...;
6) Boga obpa3oBaHa [MAPOreHoM M ...; B) MOJIEKY/IA ... COCTOMT M3 ABYX
atoMoB ...; T) B pe3ynbTate (GOTOCUHTE3a PacTeHWUs MOornowarT
YIMEKUCIbIN ras, a BbIAENSAIOT ... .

CKOJIbKO BCEro 3/1eKTPOHOB COAEPXKUT UOH 02~?

B Kakux npupoaHbIX BeulectBax coaepxutcs OkeureH? EcTb nu cpeam
HWUX NPOCTbIE, CNIOXKHbIE BellecTBa? Kakne U3 Hux BXoasT B COCTaB aTMO-
cdepsl, ruapocdepsbl, nuTochepbi?

CoctaBbre dopmynbl COGAMHGHMM OKCMI"eHa C y‘-IeTOM YKa3aHHbIX BaNeHT-
Vil

HOCTEWN 31EMEHTOB: Cl .0.. As .0.. N .0.. Se .0...,1...0..

CocraBbTre GOPMY/ly COEAMHEHUSA 3NEMEHTA C OKCMFeHOM coepallero
uoHbl: @) Cr’*; 6) Li*; B) Mg?*.

Hangute maccosyto aonto OKCUreHa: a) B yrneKkucnom rase CO,; 6) B me-
Tunosom cnupte CH;0H; B) B raweHoit uasectu Ca(OH),; r) B riokose
CeH1206.
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127. Bbiuucnute maccy kucnopoaa B 10 n Bo3ayxa, €Cnm NIOTHOCTb BO3ayxa
coctasnseT 1,29 r/n. [lononHUTeNbHbIE CBeAeHUNA, HeobxoauMble ans
pelweHus 3aja4u, Bo3bMUTE U3 Tabnuubl 3.

128. OTHOCUTENbHaAs MonekynapHas macca coeauHeHus Cynobdypa ¢ OKeure-
HOM BABO€ 60Nblle OTHOCUTENBHON MONEKYNAPHON MacCbl KUCNOpOAa.
Hanaute popmyny coeauHeHus.

NMonyyeHue Kucnopopaa

Puc. 53.
O6GHapyxeHue
Kucnopopa:

a — Tneiouwas
Ny4nHKa

Ha BO3ayxe;

6 — BO3ropaHue
NYYUHKH

B Kucnopoge

102

B atom naparpade peyb uaer:

» 06 OTKPbITUM KMUCNOPOAa;

» 0 NONy4YeHWUU KUCNopoaa B NPOMBILLNEHHOCTH U Nabo-
paTopuu;

» 0 peaKuUax pas3noxmeHus.

OtkpeiTHe KHcaopona. Kuciopos GbL1 OTKPEHIT BO
Bropoil nmosioBuHe XVIII B. HECKOJIBKUMH Yy4Y€HBIMH
pas3HBIX cTpaH. IIepBBIM 3TOT ra3 moJIy4YuJI IBeACKUA
xuMuK K.-B. Illeene B 1772 r., a uepes gBa rojga, He
3Has 00 OmbITaxX ONpPEeAIIeCTBEeHHUKA, — AHIIMHCKUHA
xuMukK Jx. IIpuctau. B 1775 r. ppasnysckuit yye-
HeI A.-JI. JlaByasne mcciiefoBasl KHCJIOPOA U Jaj
eMy HasBaHHe OXygen.

Kucyiopoa M0OXXHO OOHAPY»XHUTh C IOMOINBIO TJEIO-
mei IyduHKU. JIyYMHKA, IOMEeIeHHAs B COCYJ C 3TUM
rasoM, ApKO BCObIXuBaer (puc. 53).




IlonyyeHue KHCIOpOJAa B NPOMBIIIJEHHOCTH.
HeuncuepnaeMbIM MCTOYHMKOM KHCJIODPOZA SBJISTCS
BO3AyX. YTOOBI MOTYYUTH U3 HETO KUCJIOPOJ, CIeAYeT
OTZIeJIATH 3TOT ras OT a30Ta M APYrux rasos. Ha Traxkoit
uzee OCHOBAH NIPOMBIIIJIEHHBIA METOJ INOJy4YeHUS
Kucjaopona. Ero peasusyioT, UCHOJL3ysA CHeLUAsIb-
HYI0, JOCTATOYHO 'POMO3JKYIO annaparypy. CHauasna
BO3JyX CHJIBHO OXJIQXKJAIOT JO IpEeBpAallleHHs ero B
JKUAKOCTb. 3aTeM TeMIIePaTypy CiKHMKEHHOTI'O BO3-
AyXa NOCTEeNeHHO NOBhIIAOT. IlepBeIM U3 Hero HauK-
HaeT BBIJEJIATHCA ra3d asoT (TeMImepaTrypa KUIEHHUS
JKuUAKOro asora cocraBiager —196 °C), a »XuakocTh
oboramjaeTca KHCJIOPOAOM (TeMIepaTypa KHIIEHUS
kucsopoza —183 °C).

ITonyuyenne xmcaopoga B naGoparopum. JlaGopa-
TOPHBIE METOABI HOJTYYEHUS KUCJI0POJa OCHOBAHBI Ha
XVMHYECKHUX PeaKkIusaX.

M. IIpucTau mosy4yas aTOT ras M3 COeAMHEHWU,
HaszBaHMe KoToporo — MepKypui(Il) okcun. Yuensrit
MCIIOJIb30BAJ CTEKJIAHHYIO JIMH3Y, C IIOMOIIbIO KOTO-
poii hokycHpoBaJ Ha BellecTBe COJTHeYHbIH CBeT.

B coBpeMeHHOM HCIOJIHEHHH 3TOT ONLIT M306pa-

JKeH Ha pucyHke 54. IIpu HarpeBaHuuM

i
( Mepxkypuii(II)
)

oKcupg

PryTs ” Kucropoa—

mepkypuit(Il) okcnz (mOpomIoK 3 eaToro
IBeTa) NIPEeBPANIAEeTCA B PTYTh U KUCJIO-
poz. PTyTh BeIZIeIsieTCS B ra3000pasHOM
COCTOSIHUY M KOHJEHCHUDPYETCHA Ha CTeH-
Kax NnpobHpKH B BHJe CepebGpHUCTBIX
kanenb. Kuciopopg cobGupaerca Hapf
BOJIOM BO BTOPO# IpoOupkKe.

Puc. 54.
MonyyeHune
Kucnopoga
HarpeBaHuem
mepkypun(ll)
oKcuaa

CooTBeTCTByIOIEE XMMUYECKOE YPaB-
HEeHue:

t
2HgO = 2Hg + O,T.

Ceituac metoz IIpucT/In He UCIIOIB3YIOT, IIOCKOJIBKY
nmapsl PTYTH TOKCH4YHBI. Kuciopoz monyuaior ¢ momo-
MBI0 APYTUX peaKnui, MOAOGHBIX PACCMOTPEHHOM,
Onu, KaKk IpaBUJIO, IPOUCXOAAT IIPU HATPEBAHUU.

\

Peaxiuu, Ipu KOTOPBIX M3 OTHOTO BeIECTBA 06Pa3yIOTCA HECKOIBKO \
JAPYTHX, HA3BIBAIOT PeAKYUAMU PAINLONCCHUSR.

Jna mosrydyeHus KUCJIOPOAA B J1a60PaTOPUM MCIIOJNb~

3YIOT TaKHe OKCUTI'€HCOoJepKalle COefUHeHUA:
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FAN o

SN0 LAHUZ ALK u ocgpey

1
e KaJInii mepMaHraHaT KMnO, (6eITOBOE Ha3BaHUE —
MapraHIOBKa; BEIeCTBO ABJISETCS PACIPOCTPAaHEH-
HBIM JAe3NH(PUIUDPYIOIIUM CPEACTBOM)

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

o xanui xjopat KClO; (TpuBHasibHOE HAa3BaHNE —
OepToJIeTOBa COJIb, B YECTh (DPAHIY3CKOIO XMMHKA
koH1a XVIII — mavana XIX B. K.-JI. Beprose)

t, MnO,
2KCIO; = ~2KCI + 30,T.

He6ospioe KOJMMYECTBO KaTajJu3aTopa — MaH-
rag(IV) okcuza MnO, — no6aBisdaioT K KaJuil XJjopa-
Ty IJISL TOTO, YTOOBI Pas3jIo’KeHHe COeJUHEHU s IIPOUC-
XOJMJIO C BhIZIeJIeHUeM Kucjopoza’.

JTABOPATOPHbI ONbIT N2 8

) 1o Mony4yeHue KUCNOPOAA pasnoxeHuem
T ruaporeH nepokcuaa H,0,

HaueiiTe B npoOUpKy 2 MJI pacTBOpa I'MAPOreH epokcuaa (Tpagumu-
OHHOEe Ha3BaHWE 3TOT0 BEIleCTBa — IIEPEKHUCH BOAOPOAA). 3aKIuTe
AJIAHHYIO JYYUHKY B moracure ee (Kaxk BBl 9TO JZeJjlaeTe CO CIIMYKOii),
uTOOBI OHA eZBa TJyeja. HacelmbTe B IPOOUPKY C PACTBOPOM T'HAPOTeH
IepOKCHAa HEMHOIO KaTaju3aTopa — 4YepHoro mopomka MaHras(IV)
okcuga. Habniopaiite 6ypHOe BhiZesieHue rasa. C momMomipio TJeromei
JIYYUHKHU yOeAUTECh B TOM, YTO 3TOT ra3 — KHCJIOPOJA.

CocraBbTe ypaBHEHHME PEaKIIUM PA3JIOKEHHsI TMAPOTeH IePOKCHA,

€CJIM BTOPBIM IIPOAYKTOM PEaKIUuU ABJISAETCH nona,? H OM"(}’) m
20, =%H0:)

B s1abopaTopuu KMCIOPOJ MOXKHO TaKKe IOJTYIYUTh
pasyio)xkeHueMm Hatpuii Hurpara NaNO,; mian Kaauu
surpara KNO,®. CoequHeHNsa Npu HATPEBAHUM CHAa-
YyaJjia IJIaBATCH, a 3aTeM pPasjaralmTcs:

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

1 Hpn HarpeBaHMUM COeIMHEHU A 6e3 KarajausaTopa NpouCXOAHUT Apyras pe-

akuus: 4KClO; = KCl + 3KCIO,.

2 9ru BemecTBa KCIIOJIB3YIOT B KayecTBe ynoopenuii. Ix obiee HazBaHue —
ceaumpbl.
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P IIpeBpaTuTe CXeMbl peAKLIUM B XUMHUYECKHe ypaB-
HeHHs.

NaNO3;, KNOg CBepsenusa o fom, KakK I0JIy4aioT

t
KMnO, t Y

KCIO;

Cxema 7.

Na6opaTtopHbie MeToabl
nony4YeHus Kucnopoaa

~ P
(6] 02 M,
M ~9,

KHUCJOpPOA B sabopaTopuu, coGpaHbI B

¢t Hgo CXeme 7.
Kucmopos BMecTe ¢ BOZOPOJAOM SIBJIA-
2 1.0, 0TCA NPOAYKTAMH DPA3JIOKEHHS BOALI
2¥2  mop meficTBMEM 3JIEKTPUYECKOTO TOKA:

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

B npupoze kmciaopoxn obpasyercsa
BCJIEAACTBHE (DOTOCHHTE3a B 3€JIE€HBIX
JIACTBAX PACTeHMH. YIIPOIIeHHadA cXeMa 3TOro Ipo-
[ecca TakoBa:

oceewjeHue
CO, + H,0 -3 oprarndeckue BemecTsa + O,.

(raoxo3a, KpaxMaJs ¥ Ap.)

BbiIBOAbI

Kucaopoxa 6611 oTkpsiT B KoHIe X VIII B. HeCKOMBKH-
MM Y4YeHBIMH.

Kucaopon nosry4aroT B NpOMBINLIEHHOCTH U3 BO3XyXa,
a B 1a60paTOpHH — C MOMOINBIO PEaKIHiH Pa3jIoKeHHsA
HEKOTOPHIX OKCHIeHCOAep/KalHuX coequnennii. Bo spe-
M#A peaKIMM Pa3JIoKeHH:A M3 OJHOro BemiecTBa obpa-
3y10TCA ABa WM 6oJiee BelecTs.

129. KaK nony4alot KUCNOPOZA B NPOMbILWAEHHOCTU? MoyeMy Ans 3TOro He uc-
NONb3YIOT KaNui NepMaHraHaT Unu ruaporeH NepoKkcua?

130. Kakue peakuuu Ha3bIBalOT peakUUAMU Pa3NOKEHUA?
131. lMNpeBpaTuTe B XMMUYECKUE YPAaBHEHUA TAKUE CXEMbl PeaKLuit:

a) Ag,0 5 Ag + 0,T; 6) Cu(NOs), 5 CuO + NO,T + 0,T;

Mn,0,

MnO, + 0,7 AgNO; - Ag + NO,T + 0,T;

t t
NO, — NO + O,; Ag,CO; — Ag + CO,T + 0,T.
132. Y7o TaKoe KatanuaaTtop? Kak OH MOXET BAUATb HA NPOTEKaHUE XUMU-
YeCKux peakuunin? (Ina otBeta UCNonb3ynTe Take matepuan § 15.)

;M [ hes




Cd(NO3),

a

133. Ha pucyHke 55 u3obpakeH MOMEHT
pa3noxeHus 6enoro TBEpAOro BeLlec-
TBa, Kotopoe umeet dopmyny Cd(NO3),.
BHUMaTENbHO PpacCMOTPUTE PUCYHOK U
OMNULLWTE BCE, YTO MPOUCXOAUT BO BPEMS
peakumu. Moyemy BCMbiIXUBAET THEIO-
waa ny4uHka? CoctaBbTe€ COOTBETCT-
BYlOLLEE XMMUYECKOE ypaBHEHHE.

134. MaccoBasa gons OKcureHa B OcTaTKe

nocne HarpeBaHWs Kaiui HuUTpaTta
KNO; coctaBuna 40 %. NonHOCTbIO K

Puc. 55.

Pa3/10XXU10Cb 3TO COeaNHEH ne?

Pa3noxeHue BewecTea

npyv HarpeBaHun

XuMH4YecKkue cBomcTea
Kucnopopa. Okcuabl
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B atom naparpade peub uaert:

» 0 peaKkuuax Kucnopoga C NPOCTbiIMUA U CNOXHbIMU
BelecTBamu;

» 0 peaKkuuax CoOelMHEeHUS;

» 0 COeAUHEHUAX, KOTOPblE Ha3blBalOT OKCUAAMM.

XumMuyecKHe CBOMCTBA KaXJOro BellleCTBa IIPOAB-
JISIIOTCA B XMMHWUYECKUX PEaKIUAX IIPU €T0 yYacTUH.
Kucnopoa — oauH n3 Hanbosee aKk THBHBIX HEMETAJI~
0B. Ho B OOBIYHBIX YCJIOBUAX OH pearupyeT ¢ HEMHO-
ruMu BemlectBamMu. Ero peakimoHHas clI0OCOOHOCTS CY-
IIeCTBEHHO BO3PACTAET C IOBLIIIIEHNEM TeMIIepaTyph.l.
Peaxuyu KHCJI0PO/Aa ¢ MPOCThIME BemecrBaMu. Kuc-
JIOpOJ, pearupyer, KaK IIPaBUJIO, IIPU HarpeBaHuM, ¢ 60JIb-
OINHCTBOM HEMETAJLJIOB ¥ IIOUTH CO BCEMU MeTajlJIaMH.
Peaxyusn ¢ yzaem (yznepodom). W3BeCcTHO, 4TO
yroJib, HarpeThlil Ha BO3JyXe J0 BBICOKOM TeMIepaTy-
pBI, 3aropaeTrcd. OTO CBUAETEIbCTBYET O IPOTEKAHUU
XMMUUYECKOH peakIMM BellecTBa ¢ Kucjaopogom. Term-
JIOTY, KOTOPAasA BBIAEJSAETCS IIPUA ITOM, MCIIOJIL3YIOT,
HaIpuMep, AJid 060rpeBa JOMOB B CEJILCKOI MECTHOCTH.




OCHOBHBIM IIDOJYKTOM CrOpPaHUSA YIS ABJIAETCA
yraexkuciasli ra3. Ero xumuyeckas gopmyna — CO,.
Yronp — cmech MHOrux BelecTB. MaccoBas oS
Kap6ona B Hem npeBsimaet 80 % . Cuuras, 4To yroas
COCTOHUT TOJIbKO U3 aToMoB KapGoHa, HanmumeM cooT-
BETCTBYIOIee XUMUUECKOE YPaBHEHUE:

t
C + 0, = CO,.

Kap6oH o6pasyeT mpocThle BemecTBa — rpadur u
anmas. OHU uMeloT o0lee Ha3BaHUE — YIJIepoj — M
B3aMMOJEHCTBYIOT C KHCJOPOAOM IIPH HarpeBaHWUH
COTJIaCHO IPUBEACHHOMY XMMUUYECKOMY YpaBHEHHIO .

Peakuuu, npu KOTOPBIX H3 HECKOJbKHX BelleCTB o0pa3yercs OHO,
Ha3bIBAIOT PeAKYUAMU COCOUHEHUA.

Puc. 56.
Cepa (a)
U ee ropeHue

Ha Bo3gyxe (6) u
B Kucnopoge (B)

Peaxyusn c cepoii. IT0 XUMHYECKOE IpeBpalleHue
OCYIIECTBJIAET KaXKblil, KOTA 3a)KUTraeT CONYKY; ce-
pa BXOAHUT B COCTaB ee roJIoBKU. B mabopaTopuu peax-
IIUIO CePbI C KMCJIOPOAOM IIPOBOAAT B BHITAXKHOM IIIKa-
¢y. HebGonpiioe KOmu4YecTBO cCephl (CBETJIO-IKEITHIN
MOPOLIOK MJM KPHCTAJIJIBI) HArpeBaiOT B JKeJIe3HOM
JIO’KKe. BelllecTBO cHauaja IJIaBUTCS, IIOTOM 3aro-
paeTcsa B pe3yJbTaTe B3aUMOAEHCTBUSA C KHUCIOPOIOM
BO3AyXa U N'OPHUT elBa 3aMETHHEIM CHUHHUM ILJIaMeHeM
(puc. 56, 6). IloaBnsieTcss pe3Kuil 3amax NPOAYKTAa

! B cryuae HeJOCTATOYHOTO KOJMYECTBA KHUCJIODPOAA 06pasyeTcs APyroe co-

t

enuaenue Kap6ona ¢ Okcuresom — yrapssiii rag CO: 2C + O, = 2CO.
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Puc. 57.

KpacHbiii pocdop (a)
W ero ropeHue

Ha Bo3ayxe (6)

W B Kucnopoge (B)

Puc. 58. Marxum (a)
U ero ropeHue Ha Bo3ayxe (6)

108

peaKknuy — CepPHHUCTOro rasa (3ToT 3amax
MBI OII[yI[a€M B MOMEHT 3arOpaHMs CIIUY-
Kn). Xumuueckasa (opmyJsia CEPHHUCTOrO
raza — SO,, a ypaBHeHUE peaKIuu —

S + 0, = SO,.

Ecnu 0XKy ¢ ropsigeit cepoit momec-
THTB B COCYJ C KHCJIIOPOJOM, TO cepa Gyzaer
ropetb OoJjiee IpKUM ILIaMEHEM, YeM Ha
Bo3ayxe (puc. 56, 8). IToO MOKHO 00BAC-
HUTH TeM, 4To MoJekya O, B YuCTOM
Kucyiopoze 6oJiblire, 4eM B BO3LyXe.

Peaxyun ¢ ¢pocgpopom. Pocdop, kak u
cepa, rOPUT B KUCJIOPO/ie UHTEHCUBHEE, YeEM
Ha Boaayxe (puc. 57). IIpogykTom peakium
ABnAerca Geyioe TBepAoe BEIIECTBO —
dochdop(V) okcug (ero MenKue YacCTHUIIHI
006pasyoT AbIM):

t
P + 0, - P,0;.

P IlpeBpaTuTe CXeMy peaKI A B XUMHUYE-
CKO€ ypaBHEHHeE.

Peaxyus c maznuem. Paubie Ty peak-
IIMIO UCIIOJIL30BaIU oTorpadsl AJid CO3aa-
HUAS SAPKOro ocBelieHudA («Marsuenas
BCIIBINIKA» ) IpU (poTocheMKe. B xumuye-
CKOH JabopaTopuy COOTBETCTBYIOIIUAN
ONBIT INPOBOAAT TaK. MeTanaudeCKUM
MUHIIETOM OepyT MarHUeByIO JIEHTY U IIOJ-
JKHUraloT Ha Bo3gyxe. Maruuii cropaer oc-
JienuTe bHO-6ebIM ntamMeHeM (puc. 58, 0);
cmompemdb Ha Hezo Heav3a! B pesyabrare
peaknuu obpasyeTtcs 6esioe TBepAoe Berec-
TBO. 9T0 coesuHerne Maruusa ¢ OKCUTeHOM;
ero Ha3BaHUe — MAarHUH OKCHU/J.

» CocraBhTe ypaBHEHHE PEaKIIUU MarHus
C KACJIOPOJOM.

Peakuuu KHCJIOPOAa CO CJIOKHBIMH Be-
mectBamu. Kuciaopos MoKeT B3auMoz e -
CTBOBATH C HEKOTOPLIMHU OKCUT'€HCOAEpIKa-




muMu coeauHeHuamMu. Hanpumep, yrapsasii raz CO
TOPHUT Ha BO3yXe ¢ 06pasoBaHMeM yraeKHCJIoro rasa:

t
2CO + 0, = 2CO0,.

HemaJso peakniuit KMCJIOPOJA CO CI0MXKHBIMH Belllec-
TBaMH MBI OCYIECTBJIAE€M B MOBCEAHEBHOH >KU3HH,
c)Xuras NPUPOJHBINA ra3 (MeTaH), COUPT, JPEBECUHY,
6ymary, KepocuH u Ap. IIpu ux roperuu o6pasyrorcs

YIJIEeKHUCIBIH ra3 ¥ BOASTHOM map:
t

CH4 + 202 = 002 + 2H20;
MeTaH
t
CszOH + 302 - 2002 + 3H20.
CIHUPT
Oxcuasbl. IIpogykraMu Bcex peakmuii, paccMmo-

TPeHHBIX B mnaparpade, saBIAKTCA OUHaApHBIE
coeMHEHUA dJIeMeHTOB ¢ OKCUIeHOM.

Coennnenne, o6pazoBaHHOE ABYMS 3JIeMEHTAMH, OTHHM M3 KOTO-
peix aBaserca OKcureH, Ha3eBIBAIOT 0KCUOOM.

O6mas popmyna okcugoB — E,0,,.

Kaxabplil OKCHJ UMeeT XUMHYEeCKoe Ha3BaHue, a He-
KOTOpBIE — eIlle ¥ TPaJUIIMOHHbIEe, HJIX TPUBHAIbHEIE!,
HaspaHudA (Tabn. 4). XumMuueckoe Ha3BaHHEe OKCHAA
cocTouT U3 ABYX cJoB. IlepBBIM CJI0BOM sABJIfeTCSA
Ha3BaHHE COOTBETCTBYIOIIEI'O 3JIEMEHTa, & BTOPLIM —
CJIOBO «OKcHZ». Ecu ajeMeHT nMeeT nepeMeHHyIo Ba-
JIEHTHOCTB, TO OH MOXX€eT 00pa30BbIBATH HECKOJIBKO OK-
cuyoB. IXx Ha3BaHUA NOJKHBI OTJIMYATLCA. [[J1s 3TOrO
Tocjie Ha3BaHUS dJIeMEeHTa yKas3bIBaloT (6e3 orcryma)
puMcKoi udpoi B CKOOKaxX 3HaUeHUe ero BaJeHTHOC-
TN B okcuge. IIpumep Takoro Ha3BaHUA COeNUMHEHU:
kynpym(II) okcup (uuraercsa «Kynpym-aBa-oKCHZ» ).

) Tabauya 4
®DopMyas]l 1 HA3BAHUA HEKOTOPBIX OKCHIOB
dopmyana Hassaune
TpagMI{HOHHOE (TPHBHAJIBHOE) XHMHYECKoe
CaO Heramernas n3BecTb Kanbnuii oxcup
CO, VYraekucabli ra3 Kap6our(IV) okcup
CO VYrapubiii ras Kap6ou(II) oxcup

! TepMuH IPOMCXOAMUT OT JTATHHCKOTO CJI0Ba trivialis — OGBIKHOBEHHHDIIA.
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135.
136.

137.

138.

139.

140.

141.

142.

143.

144.
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BbiBOAbl

Kucaopon — XHMHYECKM aKkTHBHOe BemecTBo. OH
B3aMMOAEHCTBYET ¢ GOJBIIMHCTBOM NMPOCTHIX BEIIEeCTB,
a TaK’Ke CO CJOKHBIMM BemecrBaMmu. Ilpoxykramu Ta-
KHX peakiuii ABJAIOTCHA COeMHEHHUA dIeMeHToB ¢ Ok-
CHIreHOM — OKCH/BI.

Peakuuu, IpH KOTOPHIX H3 HECKOJBKHX BellecTs 00-
pasyeTcs OJHO, Ha3bIBAIOT PEaKIMAMHU COeHHEHH .

YeM pa3nuyaloTca peakuun COEAUHEHNUS U Pa3oKeHUa?
MpeBpaTuTe CXeMbl peaKkuui B XMMUYECKUE ypaBHEHUS:
a) Li + 0, — Li,0; 6) SO, + 0, — SOg;
N, + 0, — NO; CrO + 0, — Cr,0s.
Bbi6epuTe cpeaun npueaeHHbIX GOpMyn Te, KOTOpble 0TBEYaloT OKCUAAM:
0,, NaOH, H,0, HCl, 1,05, FeO.

[laiiTe XMMHU4ECcK1e Ha3BaH1s OKcuaaM ¢ Takumu dopmynamu: NO, Ti,03,
Cu,0, MnO0,, Cl,0;, V,0s, CrO;. MpumuTe BO BHUMAHWE, 4YTO INEMEHTDI,
KOTOpble 06pa3yloT 3TU OKCUABI, UMEIOT NePEMEHHYI0 BaNE€HTHOCTb.

3anuwute dopmynbl: a) naomeym(lV) oxcupa; 6) xpom(lll) okcupa;
B8) xnop(l) okeupa; r) HutporeH(1V) okenaa; a) ocMuin(Vill) okcuaa.

Jonuwute GopMyNbl NPOCTbIX BELWECTB B CXEMaX PEaKLUA U cocTaBbTe
XUMUYECKUE YypaBHEHUSA:
a)...+...—» Ca0; 6) NO + ... - NO;

vee+ oo > AS,03; Mn,05 + ... & MnO,.

HanuwwuTe ypaBHEHUA peaKLuin, C MOMOLLbIO KOTOPbIX MOXHO OCYLIECT-
BUTb TAKKE «LLeNoYKuU» NPeBpPaLLEeHUH, T. €. U3 NepPBOro BeulecTsa nony-
4YUTb BTOpPOE, U3 BTOPOr0 — TPETLE:

a) C —» CO — COy,;

6) P — P,0; - P,05;

B) Cu — Cu,0 — CuO.

CocTaBbTE ypaBHEHUA peaKLui, KOTOpble MPOUCXOAAT NPU ropeHun Ha
Bo3ayxe aueToHa (CH,),CO u adpupa (C,Hs),0. MpoayKTamu Kaxaon pe-
aKuuu ABNAIOTCA YrNEKUCbIA ra3 1 Boga.

MaccoBasi gons OKkcureHa B okcuae EO, paBHa 26 %. Onpepenute
anemeHT E.

JlBe Kon6bl 3anonHeHbl KUCNopoaoM. Mocne nx repmeTu3alni B OAHOW
KONGE COXMIN M36bITOK MarHus, a B Apyron — U36bITOK cepbl. B kakon
Kon6e o6pas3oBancs Bakyym? OTBET 06bACHUTE.




MPAKTUHECKAA PABOTA N2 3

Mony4yeHune kucnopoaa
M U3y4YeHue ero CBOMCTB

Ilepen BuimonHeHneM paGOTHI BHUMATEILHO IPOYMTANTE IIPABIIA Da-
GoTs! ¥ TexHUKH Ge30IACHOCTH B XMMUYECKOM Kabunere (c. 14—15, 22).
Bcenomuute, kak cieayer o6paiiaThes O CIUPTOBKOM, CYXUM TOPIOYMM,
KakK HarpesaTh BellecTsa B npobupkax. B ciyuae Heo6xoammocTu mpo-
YUTaiTe COOTBETCTBYIOMMI TeKeT Ha ¢. 18—19, 21 yuebHUKA.

ByasTe ocTOpPOXKHE! B 00paleHHH ¢ OTHEM.
%
onbIT 1
l'lonyqel-me KUcnopopaga
HarpeBaHUMeM Kanun nepmaHraHara

C6opka npu6opa. IIpubop ans momy-
YEHUA rasza COCTOMT U3 IIPOOMPKHU U pe-
3MHOBO! IPOGKY C OTBEPCTHEM, B KOTO-
poe BCTaBJIeHA COTHyTas CTeKJAHHAA
Tpy6Ka (ee HABBIBAIOT I'a300TBOLHOIL).
i ’ Cobepure ero (puc. 59). IIna aToro nior-
HO 3aKpoiiTe NPo6GUPKY Mpob6Koii ¢ raso-
Puc. 59. OTBOAHOW TPYyOKO#, OyaTO BKpy4YuBas
MNpu6op ans nony4eHus rasa ee. He npuiaraiiTe U3IMIIHUX yCUIIM,
49TO6HI HE TPECHYJIO CTEKJIO.

IIpoBeprre mpuGOp Ha repMeTHY-
HocTb. B HeGoIb1I0M cTaKkaH HalelTe BO-
ABI 10 TOJIOBUHEI ero oobema. Konery ra-
300TBOAHOM TPYOKH IOrpy3UTe B BOAY U
corpeiiTe mpo6mMpKy pykout (puc. 60).
Ecnu coepunenus npo6upku, npobKu u
rasooTBOZHOM TPYOKM IepMETHUUYHEI, TO
yepes HeCKOJIBKO CeKYH/ U3 TPYOKHU Hau-
HYT BBIXOAWUTH Ny3BIPKH BO3AyXa.
(O6BacuuTe aror addexT.) Eciu Bosgyx
U3 TPyOKH He BBIZENSETCH, TO CJIEeAyeT
paspeMHUTL YacTH Ipubopa, a s3arem
CHOBA COEAVHUTH MX. MOYXHO 3aMEHUTH
Npo6UpKy mau mpobKy € ra3ooTBOLHOM
TpyOKO¥ Ha Apyrue — OOJBIIEr0 WM
MEHBIIIET'0 pa3mepa.

HaceinbTe B npoGUpKY KpucTaLIN-
YeCKHUI IOPOIIOK KaJui mepMaHraHara

Pwuc. 60. Nposepka npu6opa
Ha repMeTU4YHOCTb
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cinoem B 1,5—2 cm. IlomecTuTe B Hee,
noGamiKe K OTBEPCTHIO, KOMOYEK BATHI,
4TOOBI TBEpZO€e BEIIeCTBO BO BPeMs OIbI-
Ta OCTAaBaJOCh B IpoOupKe. 3akpoiite
npoOUpKy nOpobOKo# ¢ rasooTBOJHOM
TpyOKO# 1 3aKpeNnuTe ee B INTATUBE C I10-
momsio Janku. ITocraBsTe Bodie mpubo-
pa He(OJBIIOH XMMHYECKHI CTaKaH M
OIycTHTE CBOGOAHBIN KOHEI] ra3o0TBOJ-
HOM TpyOKHM mouTH A0 ero aHa (puc. 61).
IIposenenne peakuuu. HauHuTe Ha-
rpeBaTh IPOOUPKY C KaJuii nepMaHraHa-
Puc. 61. Tom. CHavasa paBHOMEpPHO Nporpeiire
Mony4exue kucnopoaa BCIO IPOGHPKY, & OTOM HarpeBaiTe Ty
ee 4acTh, Irjie HaXOAuTCs BemecTBo. Ile-
PUMOAUYECKH IIPOBEPANUTE IOJHOTY 3aIIOJIHEHUA CTAKAaHA KUCJIOPOJAOM C
OMOIIbIO TJIelomei TyduHKH. Korzia crakas 3al0JIHATCA KACJIOPOZOM,
HAKpO#TE ero CTeKJAHHON UM KepaMU4YeCKON IIIaCTHUHKOM.

onbIT 2
Peakuusa mexay KUCNOpoOAOM U YyrnepoaoMm

BosbpMHUTEe NHHIETOM KYCOYEK APEBECHOrO YIJISI U PACKaJIUTEe ero B
nnameHH. ITorom GBICTPO BHECUTE YroJieK B CTAKAH ¢ KMCJIOPOAOM. UTO
Habmonaere?

CBom peiicTBus, HaGMIOAEHUA, BHIBOABI, 8 TaKXKe YpDaBHEHHSA peak-
Ui pPas/IoKEeHUA KaJuii IepMaHraHaTa ¥ B3auMOAeNCTBUSA KUCJIopoa
C yrJIepofioM 3aIMIINUTE B TAOIUIY:

N onbrTa ITocnenosarensrocTs AeicTeuii | HaGmonennsa | BeiBoas:

YpaBHeHHMs peakIuii:

?

145. Ha pucyHKke 62 nzobpaxeHbl cnocobbl cobupanus kucnopoga. bnaroaa-
PSi KAKUM CBOWMCTBAM KUC/TIOPOAA MOXHO UCMONb30BaTh Kaxablit cnoco6?

146. O6bACHUTE, NOYEMY pacKaNeHHbIW yroneKk HeoAMHaAKOBO BeaeT cebs Ha
BO3/yXe M B KUCNOpoAe.
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Puc. 62.
Co6upanune
Kucnopoaa:

a — BbITECHE-
HUEM BO3AyXa;
6 — BbiTECHe-
HUeM BoAbl

lfopeHue. OKucneHue

B atom naparpade peub uger:

> 0 rOPEHWUU U OKUCNIEHUM;
» 06 yCNnoBWsSX BO3HMKHOBEHMS U MpPEKpPalWeHWUs ro-
peHus.

T'openne. PaccmoTpeHHBIE B IpeABIAyIeM napa-
rpade peakIuu C y4aCTHEM KHUCJIOPOAa CONIPOBOXKAA-
IOTCS OAMHAKOBHEIMM BHEITHUMM 3(hdeKTaMu.

XHMH‘IGCRYIO pPeakKi i, BO BpeMsa KOTOpOﬁ BhIJeJIdeTCd TeImjaoTa 1
NOoABJAAETCH ILJIaMs, HA3BIBAKOT ZOPpEeHUEM.

370
WHTEepecHO
Kucaopopn
HOAJIePIKHUBaeT
ropeHue
BEIlecTB, HO
caM He rOpHuT.

Ilnams BO3HMKAaET BCJIEACTBHE CBEYEeHHUA PaCKaJeH-
HBIX YaCTHIL BEIIECTB, KOTOPhIE CrOpPalT WK o0pasy-
IOTCA BO BpeMs peaKI[uu.

Ins Toro uro0nl ropiouee BeIeCTBO BOCIIAMEHU-
JIOCh, HEOOXOAUMBI TAKHE YCIOBUA:

e HaJMYMe KUCJIOpoJa (Bo3xyxa);

e HarpeBaHUe BeleCTBa [0 TeMIIePaTyphl CAMOBO3-
ropanusa (ans 6eHsuHa oHa cocrasiaser 220 °C,
cyxoit apeBecuHsl — 250—300 °C, 6ymaru —
440 °C, yraa — cseimze 600 °C).
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Ecyin He BBINOJHAETCA XOTA OBbI OLHO U3 ATUX YCJIO-
BHUI, TO FOPEHHE HE IIPOMCXOAUT. ITO YIUTHIBAIOT BO
BpeMsi paGoThI C OrHEONACHBIMH BellleCTBaMH, a TaK-
JKe IIPU TYILIeHUH II0XKaPOB.

IToracuThs OroHb MOXKHO, 3aJIUB IOPsi-
Illee BEIECTBO MJIU IIPeAMET BOJOH, 3a-
CBIIIAB €ro IMeCKOM HJIX 3eMJIeii, HaKPHIB
OZIeAJIOM WJIA HAIIPABHUB HA HEro CTPYIO
YIJIEKHUCJIOro rasa (OH He MOAAEe P KUBaeT
ropeHus U TsKeJsee Bo3ayxa) (puc. 63).

B nabopaTopusax, Ha IpPeJNpPUATUAX C
3TOM IEJIBIO UCIIOJb3YIOT OTHETYIIIUTE N
(puc. 64).

Puc. 63.
lawexue
nnameHu:

a — BoAow;

6 — necKowm;
B — yrne-
KUCNbIM ra3om

» Kakue ycioBusi, HeoOX0OgUMBbIe AJIA I'0-
peHus, OyAyT yCTPaHEHBI B KaXKJOM
crnocofe ramesus Orasa?

Puc. 64.
OrHerywu-
Tenb (@) u ero
MUCNonb3o-
BaHue (6)
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Oxuciaenue. BzaumogeiicTBue BEHIECTB C KHCJIOPO-
IIOM He BCerja COIPOBOXKJAaeTcsi UX ropeHueM. Boib-
IMIUHCTBO TAKHX pPeaKIUuil IPOUCXOLAT MeJJeHHO,
HHOrZa — He3aMeTHO. BelliecTBo, KOTOpOe B3auMOJeii-
CTBYET C KHCJIOPOAOM, IIOJBEPraeTCA OKUCAEHUID, T. €.
U3MEHAEeTCs IPHU yIYaCTUH KUCJIOPO/a.




NABOPATOPHbIM OMbIT N¢ 9
Peakuus kucnopoaa ¢ meabio

HarpeiiTe Ha BO3fyXe ¢ IOMOIIBIO CIMPTOBKH MEAHYIO IIPOBOJIOKY
(MM IIAaCTUHKY) C OYMINEHHOM A0 Giiecka moBepxHocThio. HaGmogaii-
Te ©U3MeHeHHe TEMHO-KPacHOro («MeZHOro») IjBeTa MeTajljia Ha TEMHO-
Cephlii MJIM YepHBIH BcaeAcTBHe oOpa3oBaHUSA Ha MeTasljle IJIEHKHU
MPOAYKTA PEaKIUU MeAH’ ¢ KUcaopoaoMm. ITo coeaunenune Kynpyma u
Oxcurena; ero Hagsanue — Kynpym(II) oxcuz.

CocraBbTe GOpPMYJy COEJMHEHHS M HAMHUIIUATE COOTBETCTBYIOIIEE
XUMHUYECKOe YPaBHEHHE.

Puc. 65.
CunbHO
Harpertas
anioMuHueBas
npoBONOKa

B oTsimume oT MeaM aJIIOMUHHUE pearupyer ¢ KHUCJIO-
pozoM naxke 6e3 HarpeBaHUs ¢ 00pa3oBaHUEM Ha €ro I10-
BEPXHOCTH OYEHb TOHKON OECIIBETHOM IIJIEHKH COeLH-
HeHUA AnroMuEns ¢ OKCUIeHOM — aJTIOMUHUM OKCH/IA.

» CocraBbTe COOTBETCTBYIOIIIee XUMHUYECKOe ypaB-
HeHHue.

9Tta peaknus OBICTPO M HE3aMETHO IIPOMCXOAUT BO
BpeMs BBHIIUIABKH MeETa/Ia WX €ro MeXaHUYeCKOM
00paboTKH, HO Cpasdy 2Ke IPEeKpallaeTcs, MOCKOJIbKY
IUIEHKA OKCHIA 3alHIIaeT IIOBEPXHOCTh ATIOMUHUSA OT
JanbHeHIero Bo3aedcTBUA Kucjaopoga. Hamuume
OKCH/IHOM IUIEHKH MOXHO NOATBEPAUTHL d3KCIEPUMEH-
TanbHO. EcauM KoHel aJIOMUHUEBOH IIPOBOJIOKH
HarpeTh A0 TeMIIepaTyphl, IPEBLIIIAIOIIEH TeMIIepaTy-
py mnasnesus Mmetasaa (660 °C), To amomunmii, pac-
IUIaBUBILHKCH, HE IIOTEYET, & IOBUCHET B « MEIIIOUKEe» U3
IUIEHKH oKcuza (puc. 65).

MenyieHHBIM OKHCJIEHHEM BeIeCTB 00YCJIOBJIEHO
NOofABJIEHUE D)KaBYMHBI Ha JKeje3e, IPOKHCAaHUE
MOJIOKa, IPOropKaHWe MacJjia, I0pYya MHOTHX APYTUX
MPOAYKTOB IUTAHUSA.

Peaknuu BemiecTB ¢ KHCJIOPOAOM, KOTOPhIE HE CO-
IIPOBOXKJJAIOTCA F'OPEHUEM, HCIIOJIb3YIOT B IIBETHOM Me-
TAJTYPruy, XUMAYECKOMN IIPOMBIIILJIEHHOCTH.

Kuciopos, moctymas uyepes JieTKMe B OPraHH3M
SKABOTHOT'O WJIM YeJIOBEKa, OKUCJIAET pa3JIMYHbIE Be-
[eCTBa, B TOM 4YHCJIe M Te, KOTOPble IOCTOAHHO
MOCTYIAIOT BMECTE C IUIIE.
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147.

148.

149.
150.

151.

152.

153.

BbliBOAbI

IIpu B3aUMOAEHCTBMH HEKOTOPBIX BeIIeCTB € KHCJIO-
POAOM HMPOMCXOAHT MX FOpeHHe — XMMHYecKoe Ipe-
BpalieHHe C BbIJeJeHHEeM TeINJIOThI M NMOoSABJIeHHeM
NnJIaMeHH.

YcnoBuAMH, HeOOXOAUMBIMH IJIA FOPEHH A, ABJIAIOTCA
HaJIHYMe KHCJIOPOoJa M JOCTHKEeHHe BellleCTBOM oIpeje-
JIEHHOM TeMmepaTypsl. /15 TOro 4To6EI MOracUTh NJIaMH,
He00X0IHMO YyCTPAHUTD XOTHA GBI OJHO M3 ITHX YCJIOBHM.

JIx00yI0 peakiMio BelecTBa ¢ KHCJIOPOAOM Ha3bIBAIOT
oxucjaenueM. MHOrue U3 TaKMX peaKIui IIPOMCXOTAT
Me[JICHHO ¥ He CONPOBOK/IAI0TCA NOABJICHHEM IJIAMEeHH.

Kakoe fABneHue Ha3blBalOT ropeHnem? HasosuTe ycnosusi, Heobxoau-
Mble ANs NPOTEKaHUA 3TOro npouecca.

MOXHO N1 CHUTATb, YTO B ANEKTPUHECKON NaMNOYKeE NPOUCXOAUT ropeHune
mMeTtannu4yeckou (BonbdpamoBon) HUTU? MNoyvemy?

Kakue cywecTByloT cnoco6bl raweHus nnaMmeHu?

U3 npeacTaBNeHHOro nepeyHs CBOMCTB BellecTBa Bblibepute Te, KoTo-
pble AenaioT ero NPUroaHbLIM AN raleHus NiameHu: a) MUAKoe CoCcTos-
HUe Npu 06bIYHbIX yCNoBUsiX; 6) HEropo4ecTb; B) 6€30MacHOCTb A/1A OK-
py)XKaioLen cpeasbi.

ConocraBbTe TEPMUHbLI «TOPEHUE» U «OKUCNEHUE» U YKAXKUTE, KaKON U3
HUX ABnseTca 6onee o6wuM. OTBET apryMeHTUpymTe.

PaccraBbre nponyleHHble KO3GDULMEHTbI B 3aNUCAX PeaKL Ui rOPeHUs:
a) 2H,S + 0, = SO, + H,0; 6) 4NH3 + 0, = N, + H,0;

B) 2CH30H + 0, = CO, + H,0.

B Tpex cocyaax 6e3 3TMKETOK HaxoAAaTCA BO3[yX, KUCNOPOA U YrNeKuc-
Nbiv ra3. Kak MOXHO ONpeaenuTb COAEPXUMOE Kaxaoro cocyaa?

&CHEPMMEHTMPYEM [OMA \

faweHue nnameHu

Ha gHO cTakaHa HacbiNbTe YanHYI0 NOXKY NUTLEBOWU COAbl U A06aBbTE
2—3 CTONOBbLIE NOXKKU yKcyca. Cpady HauuHaeTcs peakuus ¢ 6ypHbIM
BblleNleHUeM yrnexkucnoro rasa. ocne Toro Kak oHa 3aKOH4UTCA (Yepe3
2—3 MWH.), 3a)KrUTe 3aKpPEerieHHyl0 Ha NPOBONOKE CNUYKY U MEAIEHHO
Q‘uycr(aﬁre ee B CTaKaH. Yto Habniopaete?
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KpyrosopoTt OKcureHa
B npupoae.
NMpumeHeHue Kucnopoaa

B atom naparpade peub uger:

» 0 KpyroBopote OKcureHa B Npupoae;
» 06 Ucnonb30BaHUKU KMCNOPOAa;
» 0 6MONOrU4ECKOW PoNiM KUCnopoaa.

Kaxxnoe MraoBeHme Ha 3eMJjie IIPOMCXOAUT MHO-
JKEeCTBO (PU3MUYECKHMX M XHMMHYECKHX IIpeBpallleHui.
9TH U3MeHEeHUs B IPHPOJE SABJIAIOTCA IMUKJINYECKH-
MH, T. €. IEPUOAUYECKH IIOBTOPAIOIIUMUCH.

YacTs U3MEHEHU, KOTOPbIe IIPOUCXOAAT C BeIlecT-
BaMHM Ha ILIaHeTe, O0yCJIOBJIEHA XMMHUYECKHMMU Deak-
OUAAMH.

COBORYIIHOCTB Ipo1ecCcCoB, NPOUCXOAALNIMX B IIPpHpoOaAe, IPH KOTO-
PBIX ATOMBI MJIM HMOHBI 3JIEMEeHTa B pe3yJbTaTe peammi’x nepexogar
. OT OAHHX BelleCTB K APYI'HM, Ha3bIBAKOT KPY2080POMOM 3LeMEHMA.

Cxema 8.
Kpyrosopot
OKcureHa
(oCHOBHbIE
3BEHbA)

KUCNOpoAa

Kpyrosopor Oxcurena. Eciu riiaBHbIM Bel[eCTBOM
B Kpyrosopore OKcureHa BEIOpPaTh KMUCJIOPOA, TO MO~
HO BBIIEJINTH TaKHUe 3BeHbsl KpyroBopora (cxema 8):

e pacxoJ0OBaHWe, MJHU CBA3LIBAHHE, KHCJIOpPOAa
(mpomeccsl AbIXaHUA, CTOPAHUS TOILIMBA M IO~
pIoYero, OKMCJeHue PasjJnYHbIX BEIleCcTB B IPH-
poZe, B TEXHOJIOTMYECKHX IIpPoIeccax);

e B3aMMOIpEBpAIlleHNe OKCHUTeHCOAEpIXKAaIIUX CO-
eIUHEeHUH;

Sl

‘ ' .
ha . ‘
.

~ -
YrNeKucnbiv ras Boja

rnioKo3a, Kpaxman,

UPbI U T. A. =

(OpraHuseckue oy, Abixanw wpoRe’

coeauHeHus) copy aH"el-meB““ S \oqe\'°
He ronnuea, ¥
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Cxema 9.
MpumeHeHue
Kucnopopa

e oOpasoBaHmMe Kucjaopoza (mpouecc GOTOCHHTE3a,
pasJioKeHue BOALI B BEDXHUX CJIOAX aTMOC(hepsI).
HeunsmeHHOCTB COEPKaHUA KUCJI0POa B aTMoche-
pe CBHAETEJILCTBYET O TOM, UTO IIPOIECCHI CBA3BIBAHUA
U BBIZIeJIEHUA KHUCJIOPOJa KOMIIEHCUDYIOT APYT ApyTra.

OKcuresH cnocobcTByeT KPYroBOPOTY IAPYTHX 3Jie-
MEHTOB, IIOCKOJIbKY 00pasyeT ¢ HUMHM MHOTOYMCJIEH-
HbIe COeJUHEeHUd.

IIpumenenune kuciopona. Kuciopos ucnonab3yoT B
pas3JIMYHBIX OTPAC/]sAX, IPpUYEeM B OOJBIINX KOJHYec-
TBax (cxema 9). B meTassypruu oH ycKopAeT IIPOIece
BBIIJIABKY CTAJIM U YJIy4IlIaeT ee Ka4ecTBO. JTOT ras
Heo0XOAMM B IPOM3BOJACTBE MHOTHMX XHMHYECKHX
COeIUHEHMWH, HCIOJb3yeTcAd B CIenHaJbHbIX YCT-
poiicTBax IJisi pe3KH U CBAPKH MeTaJlJIOB (BOZOPOAHO-
KHMCJIOPOJHbBIE, alleTHJIEHOBO-KUCIOPOAHbIE TOPEIKH).
BajioHbl, HanoJHeHHbIe KucaopoaoM (puc. 66) man

€ero CMechbl0 C MHEPTHBLIM I'a3oM rejiueM,
HWCIOJIB3YIOT KOCMOHABTHI, BOEHHBIE
JeTYMKH, MI0KAaPHUKHU, Bogosasel. Kuc-
JIOPOAHBIE IIOAYIIKM IIPUMEHSIOT IIPU
HEKOTOPHIX 3a001eBaHUAX AJA oberye-
HUdA aeixaHusd. C MIOMOLIbIO CKUKEHHO-
ro KHCJIOPOAA CO3LAaIT HeoOXoAMMBIE
YCJIOBUSA AJIA CTOPaHUSA Iroplo4yero B KOC-
MUYECKHX PAKeTaX.

Puc. 66.
bannoH
C KUCNNIOPOAOM
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IIIupoKo MCHONB3yeTcsA U KHUCJIOPOX,
BXOAAIIUI B cocTaB Bo3ayxa. IIpu ero yyactuu cro-
paeT TOILIMBO Ha TEILIO3JEeKTPOCTAHIMAX, IrOpoYyee B
IBUTATESAX aBTOMOOMIIEl, 00°KHUTaloT MeTaJLlIn4ecKHe
PYZBL Ha 3aBOAAaX IIBETHOM METAJLIIyPIUH.




370
HWHTEepeCHO
OTrpaBienune
yrapHbIM
razom CO
IIPOUCXOAUT
IIOTOMY, 4YTO
OH pearmpyer c
reMorJioonHoOM,
U IIOCTYIJIEHUEe
KHCJIOpoja

B OPraHusm

IpeKpaiaeTcs.

Bo Bpems# c)KHUraHHUSA TOILIWBA U roproYero o6pasy-
eTCA ¥ IIONAaZaeT B BO3AYX 3HAUUTEIbHOE KOJIUIECTBO
yrapaoro (CO) u ceprHucroro (SO,) rasos. 9Tu Be-
IIeCTBA HETATUBHO BJINSIOT Ha PACTeHUS, BHI3LIBAIOT
u obocTpsaoT 60e3HU y Jiogeit. [loaToMy B Kaxg0M
cTpaHe paboTy IPOMBINIJIEHHOCTH, JSHEPreTHKH,
TPAHCIIOPTA OPTaHU3YIOT TaK, YTOOBI YMEHBIIUTH KO-
JINYECTBO BPeAHBIX BEIOPOCOB B armMocdepy. Oxpana
BO3/lyXa OT TEXHOTE€HHBIX 3arpA3HEHUIl SBJSAETCS
Ba’XHEIM F'OCYJapCTBEHHBIM JE€JIOM.

Buonornueckas poab kuciaopona. Kuciopon Heo6-
XOAUM XHBBEIM CYyIIeCTBaM IJiA AbixaHus. Ilomaxas
yepes3 JIETKHEe B OPraHW3M, 3TOT ra3 COE€JUHAETCA C
reMorJIoOOMHOM (KOMIIOHEHT KPOBH) M IIOCTYIIaeT BO BCE
oprassl 1 TKasu. IIpyu yuacTuu KUCJI0OPOAA IPOUCKXOAAT
pasiuuHbBle peakuuu. HekKoTopble U3 HUX COIPO-
BOXKJAIOTCA BBIZIEJIEHHEM TEILIOTHI; OJiarofapsa aTOMY
o epP KUBaeTCA IIOCTOSIHHAA TeMIepaTypa TeJia.

BbiBOAbI

B npupoae aromsl OKCHreHa B pe3yjibTaTe XHMHYeC-
KHMX peaKUHil MOCTOAHHO MEePEeXOaAT OT OXHUX BEIEeCTB
K IPYTHM; IPOMCXOTUT KPYTOBOPOT 3TOr0 3JIEMEHTA.

Kucaopoa mmpoKo UCIoAb3yeTcs B MIPOMBILNIIEHHOC-
TH, TEXHHKE, MEJUIMHE, a B COCTaBe BO3AyXa — B Tell-
JIO9HEepreTHKe, aBTOTPAHCIIOPTE, APYTHX 06/1aCTAX.

Kucaopox Heo6xoaum xuBbIM cymectsaMm. Ilonaxas
B OPraHHU3M BO BpeMs AbIXaHUA, OH NIPHHUMAET yJacTHe
BO MHOTMX XHMHMYECKHX peakuuax. Kmcaopon rakxke
ABJIAETCA NPOAYKTOM (DOTOCHHTE3A.

154. Kak Bbl NOHUMaeTe TEPMUH «KPyroBOpPOT»?

155. HanuwuTe ABa-TpU ypaBHEHUS peaKLunin, NpU KOTOPbIX MPOUCXOAUT CBS-
3blBaHue Kucnopoaa.

156. Kakue Mepbl AO/MKHO NpeanpuHMMaTh YenoBe4vecTBO ANA COXPaHEeHUA
6anaHca Kucnopoaa B atmocdepe?

157. U3BeCTHO, 4TO BMECTO onpeaeneHHoro o6bema Kucnopoga, norpebnse-
MOrO Npw AblXaHWK, B BO3AyX NOCTYNaeT TaKON e 06bem yrneKUcnoro ra-
3a. OnpeaenvuTe 06bEMHYIO [ONI0 KUCNOPOAa B BbiblXaEMOM BO3JyXe,
ecnv o6beMHas 1019 YINIEeKUCNOoro ra3a B Hem coctasnsaeT 5 %.
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deppymMm. Xeneso

B 3atomM naparpade peyb uger:
» 0 XMMHYECKOM anemeHTe deppyMe 1 ero pacnpocrpa-
HEHHOCTU B NPUPOAE;
» 0 )Kenese U ero CBOMCTBax;
» 0 3aluTe )enesa oT KOPPO3uu;
> 0 NPUMEHEHUU }enesa.

®DeppyM. ITO OAMH U3 BAXKHEHIIINX METAJLIMYECKUX
ajeMeHTOB. Ero mpocroe BelecTBo — MeTaJLI XKeJie-
30 — YeJIOBEK HCIIOJIb3YeT Y»Ke HECKOJIbKO ThIcAYesIe-
Tuii. Bes )kejie3a ¥ ero CILIABOB HEJIb3A IIPEJCTABUTH
coBpeMeHHYI0 )ku3Hb. CoenuneHus PeppymMa UrpaimoT
0co0yI0 pOJIb B JKMBOM IPUPOJE.

» OxapakTepusyiiTe nojoxxesue Peppyma B nepuo-
IUYEeCKOM CHCTEeME, YKAXKHUTE OTHOCUTEJHLHYIO aTOM-
HYIO MacCy 3JIEMeHTa, IIOPSAAKOBBIA HOMED, 3apsaj
spa aTOMa M KOJIMYECTBO 3JIEKTPOHOB B aTOMe.

Atom PeppymMa MOKeT IOTEPATH 2 dJIEKTPOHA H
npeBpaTuThCA B MOH Fe®'. BoaMoxkHa nOTEps aTOMOM
ellle ¥ TPETHErO 3JIEKTPoHA. B aToM ciryuae o6pasyerca
noH Fe®*. Uonn Fe®' conepsxarca B coegunenusnx Pep-
pyma(Il), a Fe?* — B coeaunenusax ®eppyma(Ill).

» CocraBbTe ()OPMYJEI COOTBETCTBYIOIIMX OKCHJOB
dDeppymMma.

Pacnpocrparennocts ®eppyma B npupoze. ITo pac-
IIPOCTPAHEHHOCTH B 3eMHOl Kope DPeppyM pasfessier ¢
Kanpnuem 6—7-e mecta (B KaXIoil ThICSYE aTOMOB
colepKUTCA 1o 18 aTOMOB 3THX 3JIEMEHTOB).

H3BeCTHO MHOrO NPHUPOAHBIX coexmHeHHir Peppy-
ma. Coegnrenusa Peppyma ¢ OKCUreHOM — KPacHBIiH,
MarguTHBIA ¥ OypBI JKeJIe3BHAKU — SHABJIAITCA
CHIpBEM JJ1s1 IIOJIYYEHUA JKeJie3a; 3TO yKeJie3HbIe PYAbI.
Ceeimie 14 % ux pasBeJJaHHBIX 3aIIaCOB HAXOJAMUTCHA B
Vxpaune. KpuBopoXCcKO€ MECTOPOXKAEHHE — OIHO U3
KPYIIHEHIINX B MUpeE.




7o
UHTEpEeCcHO

ITo yTBepak-
JIeHUSAM
Y4YeHBIX,
JKeJie30 BMecTe
C HUKeJieM
obpasyioT A1po
HaImei
IJIaHETHI.

3710
WHTEpPEeCHO
B opraausme
H;Sp()(':l(){‘()
qyeJioBeKa

Kpome coegnuenuii @eppymMa, B IPUPOJEe MHOTAA
BCTPEYAaeTCsI METEOPUTHOE KeJIe3o.

He6oapmoe kosuyectBo PeppymMa COAEPIKUTCA B
npupodnoii 60de (B Bune nouos Fe?"), IIpu ee kunsuye-
HUHM Ha CTEHKAaX cocyna obpasyeTcsa HaKUIb, KOTOpas
MMeeT KEeJITOBATHIM OTTEHOK 13-3a IPMMECH COeuHe-
Huit Peppyma.

B awcusvix cywecmeax @eppyma oueHb Maio. IoHE!
Fe?’ BxoaaT B cocTaB reMorjo6uMHa KpPOBH. ITO
COeAVHEHUE «IIePEeHOCUT» KHCJIOPOA OT JIETKHUX K
JKMBBIM TKaHSM, & 4aCTh YIJIEKUCJIOrO rada — OT TKa-
Hel K JerkuM. Biarogapa sanuunio @eppyma reMo-
riio6uH, a cjIeJ0BaTeJbHO, ¥ KPOBb, MMEIOT KPaCHHIM
nBer. HemocTaTouHOE KOJIMYECTBO 3TOrO 3JIEMEHTa B
OpraHmu3Me CIYKUT NIPUYNHOK MaJIoKpoBud. IloaTomy
PEKOMEHAYIOT Jalle yrnoTpe6asaTh B muiny GoraTeie Ha
®eppyM rpeury, s6JI0KH, CBEKJY, 3eJIeHble OBOIIH.

Kemaxezo. Peppym o6pasyeT IPOCTOE BEIIECTBO —
sKeJie3o. M3 3TOro Merasyia M3roTaBJIMBAJIM OPYyAHUSA
TPyZAa X OPYy2KHe 3a THICAYH JIeT J0 Hamel apul. Torza
YeJIOBEK HCII0JIB30BaJl METEOPUTHOE YKeJie3o, a Mo3J-

COmepxXuTcsa

3—5p Hee HAYYMJICHA IIOJIy4YaTh MEeTalJI U3 PYABI.

®eppyma. dusnyecKkHue CBOMCTBA kesie3a. Jlene3o — cepo-
BaTO-CepPeOPHUCTHIN IJIACTUYHBIA METAJJI, KOTOPBIA
IIaBUTCA npH TeMnepatype 1539 °C, npmyrﬁnae’rca
marsuToM. O6pasyeT MHOrO CILIABOB C PA3JIMYHBIMH
MeTaJlJIaMH.
NABOPATOPHbBIY ONbIT N2 10 L3
U3yyeHue puU3n4eCKUx CBOMCTB XKenesa

PaccMoTpuTe BHIJaHHBIE BaM JKeJe3HEIe NpeAMETHl — TIBO3AH,

CKPEenKH MK KHONKHY. OnumuTe BHEIIHWIA BUJ MeTaJLIa.

ITomecTHTe >KeJIe3HEIM IPeAMET B CTaKaH ¢ Bogoii. Jlesneso Taxesee
HMJIM Jerde BoAbl? PacTBopseTcs M 3TOT METaJLl B Boxe?

BrIsiCHUTE, IPUTATHUBAETCH JIH KeJIe30 MATHUTOM.

3akpenure XeJIe3HBIA IPEAMET B IANIAX WA IPOGHPKOAepIKaTeIe
¥ HarpesaiTe B IJIAMEHH CIIMPTOBKH (CyXOro ropiodero). yaaercs Jix
PACILIABHUTH ¥K€eJIe30 B TAKUX YCIOBUAX?

3anumure pe3yabTaThl 3KCIEPAMEHTOB.

XuMHUYEeCKHe CBOMCTBA.

Hene3o mposaBisieT B XMMHYECKHUX

peaknmuaX JOCTATOYHYIO aKTHBHOCTD, HO OHA MEHAETCHA B 3aBUCHMOCTH

121




Puc. 67.
lopeHue
CcTanbHOMW
NPYXXUHKKU

B Kucnopoae

OT pa3dMepa 4YacTWI[ X Hajauymsa hpumeceii. Tak, B
OYeHb HU3MEJbUY€HHOM COCTOSHHUH 3TOT MeTaJll
caMoBO3ropaercs Ha Bo3ayxe. [{OBOJIBHO 4YHCTOe
JKeJjie30 (HampuMep, METEOPUTHOE) He pyKaBeeT.

B oraumume oT Kuciaopona, KOTOPHIA pearupyer
IIOYTH CO BCEMH INPOCTBIMU BeIleCcTBaMH, KeJe30
B3aMMO/IeHiCTBYEeT TOJBKO C HEMeTaJiaMu’ .

Peaxyuu c Hememannamu. Ilpu cunisHOM Harpesa-
HHUY Ha BO3[yXe 2KeJIe30 PAaCKaIseTCs ¥ MelJIEHHO OKUC-
JsieTcsl, a B YMCTOM Kucopoge roput. OueHb addexT-
HBIM SABJISIETCS OIIBIT IT0 CXKUTAHUIO JIE3BUSA WUJIU CTAJb-
HOM npyxuHKH (puc. 67). Ha npyxuHKe 3aKpenisioT
CIMYKY (HAIIDOTHB ee roJIOBKH) U 3a’KHMaIoT ee B J1abo-
paTopbiX munnax. CIOHYKY, OMYIIEHHYIO TI'OJIOBKOM
BHU3, nomxuraioT. Korga miamMsa JOCTUTHET OPYKUH-
KH, ee cpa3y IIePeHOCAT B CTaKaH ¢ KHUCJIopoxoM. [THO
cocyza 3apaHee 3aChIAIOT CJI0eM IecKa, 4ToObl Ha
CTEKJIO He MONaJIM KaIlJIi PacIIaBJIeHHOro MeTaJlja.
IIpy’KuHKAa CropaeT B KUCJIOPOJe, pa3dpachiBasd UCKPEI
BO BCE CTOPOHEI (3TO HAIIOMMHAET CBADKY MeTaJljla):

t
3Fe + 20, = Fe;0,.

@opMyny NPOAYKTA PEaKIMKM MOYKHO 3allHCcaTh U
Tak: FeO - Fe,03. 9Ta 3anuch CBUAETEILCTBYET O TOM,
YTO BeIlleCTBO ABJIAETCHA COEANHEHUEM JIBYX OKCHIOB
deppyMma, a He UX CMeChbl0. XUMHUYECKOe Ha3BaHUE CO-
enuHeHus — deppym(Il, ITI) oxcup, a TpuBHAIBEHOE —

. Peaknuu MeXXy MeTaJlJlaMU He IIPOUCXOAAT.
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Puc. 68.
lopeHue
)enesa B xiope

JKeslesHad oxkaauHa. JHesie3o cropaer u B rase xJope
(puc. 68):

2Fe + 3Cl, = 2FeCl,.
deppym(I1I) xmopua
Ecsin HarpeTh cMech IOPOIIKOB JKeJie3a U Cephl, TO
IIpH OIpeJie/IeHHOM TeMIepaType HAaYMHAETCS peak-
IUsA, KOTOpas IPOMCXOLUT C BhIeJI€HNEM 3HAUUTE I b-
HOTO KOJIMYeCTBa TeIIOTHI. IIpOAYKTOM peaxkmuun
aABaserca coequHenue Peppyma(ll):

Fe+S o FeS.
deppym(II) cynsdux
Peaxyus c 60doii. ¥ene3o nmpu BHICOKOH TeMnepa-
Type MOXKeT B3aMMOJAEeNCTBOBATh C BOJOM (packaJieH-
HBIM MeTaJlJI pearupyer ¢ BOAAHBLIM IIapOM):

3Fe + 4H,0 - Fe;O, + 4H,.

PaHpme ¢ moMomipio 3TOH peaKIUU IIOJYYaId B
IIPOMBIIIJIEHHOCTHA BOAOPO/,.

PxaBienue (kopposusn) xenesa. C Bomoil xxeye3o
pearupyer 4 B OOBIYHBIX YCJIOBUAX, HO OUeHb MeJIJIeH-
HO M C y9acTHeM KHUCJIopoja. B peaysisraTe Ha moBepx-
HOCTHU MeTaJjia 00pa3yeTcsi KOPUYHEBBIH MJIH MKeJITO-
OypeIfl HAJIeT — p)KaBYMHA. PagpymnieHue »xejes3a moj
JeliCTBHEM BOJBI U KHMCJIOPOAA HA3LIBAIOT PHABJEHU-
em, WINU Koppo3ueil.

HcnonpsoBaB ana pxaBuuHEl Gopmyny Fe(OH),,
3anuIeM YypaBHEHHE PeaKIuu:

4Fe + 6H,0 + 30, = 4Fe(OH);.
ExxerosHo u3-3a KOPPO3UH TePSAETCS IIPHU-

MepHO 1/5 Bcero mpou3sBeleHHOIO MeTaJIa

(puc. 69, a). [Ina npexoTsBpallleHUs paspy-
IIeHUs JKeJie3a ero CMasbIBalOT CIEeIUaJIb-

Puc. 69.

Koppo3us xenesa:
a — 604Ka, KoTopylo
«Cbenar paByuHa;
6 — p)xaBasi
NPOBONOKA,

Ha KOTOpOW 3aKpern-
NeHa OUMHKOBaHHas
enesHasn cetka
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HBIMHU CMAa30YHEIMM MAacJIaMH, IOKPBIBAIOT KPACKaMH,
JaKaMi, KepaMHUYEeCKHMH BMAaJIAMH, CJIOEM JAPYyroro
MeTaJjljla, yCTOMYMBOIO K KOPPO3UH, — HHKeJIA, XpoMa,
nuHKAa (puc. 69, 6).

ITo/IHOCTBIO UCKJIIOYAET KOPPO3UIO 3aMeHa KeJjie3a
Hep KaBelolllei CTAJIBI0O — CIIJIABOM KeJjie3a ¢ XpOMOM
¥ HUKeJIEM.

IIpumenenwne xene3a. HaBepHoe, HeT TAKOM OTpac-
JIM TIPOM3BOJCTBA MJM NOTpeGieHud, rae Obl He HC-
MOJIL30BAJINCH YYT'YH H CTaJb — BasKHeHIIHe CILIaBbl
Ha OCHOBe ’eje3a. VM3 YyryHa OTJMBAIOT MeTaJ-
NUYeCKue H3/JeJus PA3JMYHOrO Ha3HAYeHMs, a U3

Cxema 10. CTaJI U3TOTOBJAIOT ApPMATYPy, PeJIbCHI, TPYOBI, HHC-
MpumeHeHue TPYMEHTHI, TPAHCIIOPT, OPY’KHe, BOEHHYIO TeXHHUKY,
»enesa IPOMBINLIeHHOE 060pyAoBaHue U T. 1. (cxema 10).

IXRRNRT RN

e ———

BbiBOAbI

deppyM — MeTAJIMYECKHH 3JeMEeHT; ero npocroe
BeleCTBO — MEeTaJLI JKejie30.

Kpome aTomoB ®@eppyma, CylmeCTBYIOT HOHBI Fe®' u
Fe®', KOTOpBIe BXOAAT B COCTaB coexunHeHHi Peppy-
ma(Il) u ®eppyma(Ill).

@deppyM IIHPOKO pacnpocTpaHeH B auTocdepe. Ilpu-
PONHBEIEe COeTHHEHHS ITOro 3aemMeHTa ¢ OKCMreHOM AB-
JAAIOTCA KeJIe3HBIMH PyAaMH.
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158.

159.
160.

161.

162.

163.

164.

165.

166.

167.

JKeneso — TyronaBKHMi MeTaJL1, KOTOPBIM IPUTATH-
BaeTcs MarHMTOM, BCTYIIaeT B PEAKIUH C AKTUBHBIMH
HeMeTaJlJIaMH, pearHpyeT ¢ BOXO#, B YaCTHOCTH IIPH Ha-
JIMYMH KMCJIOPoaa.

XumMuyecKoe IpeBpamieHne JKejie3a NP yIaCTHH KHC-
JIOpOZa M BOABI Ha3bIBAIOT PiKaBJIeHHEM, HJIM KOPPO3HEeH.

JnA npeXoTBpalieHUA KOPPO3HH M3EJHs U3 JKeje3a
IMOKPBIBAIOT KPaCKaMH, JJaKaMH, CMa30YHBIMH MaCJIaMH
MJIM CJIOeM JApYyToro MeraJjuia. dYacTo BMecCToO xkeJjesa Mc-
NMOJIb3YIOT HEPaKaBeIOILyI0 CTaJb — CILIAB JeJie3a ¢ Xpo-
MOM M HHKeJIeM.

CniaBbl Ha OCHOBe XeJjie3a, MpeXae BCero YyryH u
CTaJb, HIMPOKO MCIOJB3YIOT B MPOMBINLJIEHHOCTH, TeX-
HHKe, IPYTHX OTPaCAaX.

MoarotoBbTe HE6ONLLLONK AOKNAA HA OAHY U3 TaKux TeM: a) «<buonoruye-
cKas ponb ®eppymar; 6) «InemeHT PeppyM Ha nnaHeTe 3eMns»; B) «Bax-
HeWlwure cnnasbl Xenesar.

CKO/bKO 3N1EKTPOHOB COAEPMaT MoHbI Fe?* n Fe3*?

Hanuwute dopmynbl coeanHeHnin deppyma ¢ Pnyopom, KoTopbie coaep-
war voHbl Fe** uFe*. Ly — 7 -

Bbluncnute maccoBble gonn Peppyma B coeguHenusx: a) FeO; 6) Fe,05;
B) Fe30,.

MpeBpaTuTe CXEMbI PeaKUUi B XMMUYECKUE YpaBHEHUS:

t t
FeO + 0, — Fe,03; Fe,0; + Fe — Fe;0,.

3aMeHuTe Ha3BaHUA BELWECTB XMMUYECKUMU GOpMynamu 1 npespaTuTe
CXEeMbl peakLuMi B XMMUYECKUE YPaBHEHUSA:

t
a) deppyM(ll) okena + kucnopoa — deppym(ll, 11l) okeua;

t
6) deppymM(ll, Ill) okeuna + eneso — deppym(ll) okeuna.

Kakas macca enesa npopearuwposana ¢ 8 r cepbl, ecnu o6pa3oBanocb
22 r coeauHeHus FeS?

B cnnaBe »enesa ¢ MapraHuem maccoBan Aons Maprasua pasHa 10 %, a
npumecen — 2 %. Bolumucnute maccy xenesa, Kotopas cogepmurcs 8 20 r
cnnasa.

MNpu HarpesaHuu 11,2 renesa c 6,4 r cepbl 06pa3oBanoch 13,2 r pep-
pym(ll) cynbduaa. Kakoi BbIBOA MOXHO caenatb Ha OCHOBaHWU pe3ynbra-
TOB 3KCNepumeHTa?

B Hep)aBelowen cTanu Ha Kawgble 10 atomoB d)eppyma NpUxXoauTCA
3 atoma Xpoma u 1 atom Hukens. Boluncnute Mmaccosbie 4ONU METaNN0B
B 3TOW CTanw.
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@HEPMMEHTMPYEM AOMA \

P>xaBneHue xxenesa

[oKaxkeMm, YTO p)KaBfieHUe ¥enesa NPoUCXoaUT Npu OJHOBPEMEHHOM
y4yactuuM BOAbl (BOASIHOrO napa) U KUcnopoaa, a TaKXe YCKOpsieTca B
pacTBope NoBapeHHOW COMK.

[ns onbiTa BO3bMUTE NATb OANHAKOBbLIX YACTbIX FTBO3AEN A/IMHON 2—3 CM,
KHOMOK U/ CKPENOK U YeTbipe anTeyHble 6yTbiNo4YKKU eMKoCTbio 100 mn ¢
npo6Kamu.

B nepByto 6yTbiNOYKYy Hanente BOAONPOBOAHON BOAbl A0 MONIOBUHbI
06bema, B ApYryl0 — CTONIbKO Xe CBEXENPOKUNAYEHHOW U OXNadeHHON
BO/bl, B TPETbIO — TaKOM e 06beM pacTBopa NOBapeHHOW CoNu B BOAO-
NnpPoOBOAHON BOAE, @ B YETBEPTYIO — BOAbl CI0EM B 2—3 MM.

B nepBble Tpy GYTLINOYKU C MUAKOCTbIO NOrpy3uTe No OAHOMY XKenes-
HOMY NpeaMeTy, a B YeTBEepPTON NOABECLTE NPEAMET Ha HUTKE, YTOObI OH He
Kacancsa BoAabl. Bce 6yTbino4kun 3akpointe npobkamu. MaTbid npeamMer no-
Nnoxute Bo3ne 6yTblIOYEK Ha YUCTbIA TUCT Bymaru.

[Baxabl B A€Hb paccMaTpuMBanTe XenesHble npeameTbl. Kakon U3 Hux
HayMHaeT p)XaBeTb NepBblM, a KaKon — nocnegHum? Ha Bcex nu
npeameTtax NosiBNAETCS pXaBynHa?

O6bsicHUTE pe3ynbTaThl 3KCNEPUMEHTA U caenainTe BbiBoabl. MNpumurte
BO BHUMaHue, 4TO U3 BOAbl BO BPEMS KUNEHUS BblAENSETCH PacTBOPEH-
WM BO34yX, @ Hajl BOAOW BCeraa cylwecTsyeT BOASHON nap.

( AN191 NIOBO3HATENbHbIX \

O yyryHe u ctanu

M 4yryH, 1 cTanb MOXHO YNPOLLEHHO CYH-
TaTb Xene3om, cogeprawum npumecu. O6a
BelecTBa pasnMyaloTcs npexae Bcero
BHELWHWUM BUAOM (CPaBHUTE YYryHHYIO CKO-
BOPOJY CO CTanbHOM). YyryH — cepoBarthbii,
Cco cnabbiM MeTannIM4eckuMm 6neckom,  a
cTanb — cBetnas v 6necrawas.

Mpumecen B 4yryHe 6onblue, YeM B 06blY-
How cTtanu. OHU NpUAAIOT YyryHy TBepAoCTb,
XPYNKOCTb. A CTanb Hexpynkas v nogaaercs
MexaHM4yecKon obpaboTke.

YyryH nony4aloT U3 Xene3Hon pyabl ¢ no-
MOLLbIO XMMUYECKUX peaKLuin, a ctanb —
nepennaBKoW YyryHa B ONpeAeneHHbIX ycno-
BusAX (puc. 70). OTpacnb NPOMbIWAEHHOCTH
no NPOU3BOACTBY YyryHa v CTanu Ha3biBatoT
YyepHou metannypruen. Mo o6vemy ee npo-

Puc. 70. AYKUMKM YKpavHa 3aHMMaeT OgHO U3 Beay-
%mnana cranu LLUX MECT B MUpE.
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MocnecnoBue

Bor u 3akoHumicsa yuebHbIM rox. Hameemcs, urto
BaM OBIJIO MHTEPECHO U3yYaTh HOBLIHM IIpeMeT — XHMHUIO.

3HaKOMCTBO C 9TOH HAYKOM PACIIMPHJIO BAIIM IIPEeACTABJIEHHUS O
npupoge. Bel y3HamM, 4TO BellecTBa MCIBLITHIBAIOT NpeBpalleHUsd,
KOTOpbI€ HA3LIBAIOTCA XMMHUYECKHMMHU peaKmusiMu. Bce BemjecTBa
06pa3oBaHbl XMMHYECKUMH 3JI€MEHTAMH — OIpeJleJIeHHbBIMUA BHAA-
mu aToMoB. Ceifuac uaBecTHBI 115 XMMHUYECKHUX 3JIEMEHTOB.

B reuenme yuye6GHOro roga Bbl IIPOBEJM HEMAJO OMBITOB C Belle-
CTBaMH B IIKOJIbHOM XMMHUYECKOM KabHHeTe, a BO3SMOXKHO, U JOMa,
Habyoanu 3a NPOTeKaHMEeM XUMUYECKUX peaKIMil, Hay4YUIUCh
pemaTrs IIpocTedInne 3aauyy 10 XUMUHM, 3allMCHIBATH XUMUUYECKUE
¢dopMyJIBl 1 YPABHEHUSA.

YpoxoB xumum B 8 Kiaacce 6yzeT BaBoe 60bIe. ITO IOMOMKET BaM
OBJaJleTh HOBBIMU 3HAHUAMM, C(HPOPMHPOBATHL HOBLIE YMEHUA H
HaBBIKU.

Henaem kaxzmomy us Bac, Teneps yke BOCBMHKJIACCHUKY, yCIle-
XOB B M3y4YeHUH XUMHUH, He3a0bIBaeMbIX BIIEUATJIEHUHN U YAOBOJIb-
CTBHUSA OT NIPOBEJEHHBIX XUMUYECKUX OINBITOB.
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OTBEeTbI
K 3agadyaM U ynpaHeHUsam

1 pasaen
nepBouaqanbuue XUMHUYECKHE NOHATUAR

30. YucTeix BemecTs — 4, OAHOPOAHKBIX cMeceit — 2,
HEOZHOPOJAHBIX — 4.

32. Kotde — pacTBODHUMBIH# MJIHA MOJIOTHIM.

33. MoxxHo. Heob6xoaumMo BEIIADUTH K3 pacTBoOpa BOAY, HO He
MIOJIHOCTHIO.

47. 3; 9.

55. m,(Be)=1,5-10%r.

72. a) COBOKYITHOCTH ABYX MoHOB Na* u ognoro uona CO3;
B) COBOKYITHOCTH ABYX aToMOB Bopa u Tpex aromoB OkcureHa.

73. Takux Bemects — 6.

90. MgF,.

97. m(coegunenus) = 200 r.

98. m(H) = 0,96 r.

2 pa3aen
3nemeHTbl OKCUreH n ®eppym.
MpocTbie BewecTBa KUCIOPOA U Xenes3o

126. r) w(0) = 53,3 %.

127. m(0,) = 2,99 r.

134. Her.

143. E — ITupkoHMii.

144. B nepBgoii koibe.

158. ¢(0,) =16 %.

165. m(Fe)= 17,6 r.

167. w(Fe) = 72,3 % ; w(Cr) = 20,1 % ; w(Ni) = 7,6 %.
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CnoBapuK XuMHUYE€CKUX TEPMHUHOB

Amom — Menbualliasg 3JIEKTPOHEHTpaJbHAdA YacTHIA BellecTBa,
KOTOpasi COCTOUT K3 IIOJIOXKHUTEJbHO 3apAKEeHHOro AApa M OTpHIA-
TeJbHO 3aPAKEHHBIX 3JIEKTPOHOB, ABMIKYIIIUXCA BOKPYT HEro.

Amomnas eduHuya macco. (COKpaleHHO — a. €. M.) — eAUHHIa
M3MEepeHus MacChl MeJbYaHIINX YacTHI BellleCTBa, KOTopas COCTaB-

1
JseT 13 maccel aToma Kap6ona.

Bunaphoe coeduHerue — BelEeCTBO, 00pa3oBaHHOE JBYMA dJI€MEeH-
TaMHu.

Banenmunocmb — CIOCOGHOCTH aToMa COEAUHATHCH C onpeneJieH-
HBIM KOJINYECTBOM TAKHX e UJIHU JPYT'UX aTOMOB.

Bewecmeo — T0, U3 4ero COCTOUT (pusuyecKoe TeJio (J1roboii mpegmer).

Fopenue — XHMH4YeCKasda peakKkuuda, IIpu KOTOpOI'('I BH}IeJ]ﬂerﬂ TeI-
JIOTa ! IIOABJIAETCA IJIaMsA.

I'paguueckas popmyna — dopmysa, B KOTOPOH C IIOMOIIBIO YEPTO-
YeK IOKa3aH MOPAJOK COeNHEHUA aTOMOB B MOJIEKYJIE.
I'pynna — BepTHUKAJIbHBIN CTOJOUK IEPUOANYECKON CHCTEMBI.

Hon — 3apdAXKeHHad JaCTuia, oﬁpaaonannaa B pe3yJibTaTe IoTepH aTo-
MOM HJIX IIPUCOEAMHEHUS K HEMY OJHOI'O HJIKN HECKOJIBKUX 3JIEKTPOHOB.

R'ama.nusamop — BeIIleCTBO, YCKOPAINee XUMHUYECKYIO PeaKIIHuIO.
Komnonenm — BellecTBO, COCTaBHasA YaCTh CMECH.

Kpucmaan — npuposHoe (pU3N4YeCKoe TeJI0, KOTOpOoe MMeeT IIJIOCKHUe
rpasu (IOBEPXHOCTH) U NIpAMBIe pebpa (CThIKH rpaHeii).

Kpyzoeopom 3/1emernma — COBOKYIIHOCTb IIPOIIECCOB B IPHpPOJe, IIPH
KOTOPBIX aTOMBI WJIM MOHBI 3JIEMEHTA B Pe3yJIbTaTe XUMHUYECKUX Peak-
Ui IIEPEXO/AT OT OAHUX BEIIEeCTB K APYTHM.

Maccosas dons 3emenma 8 coeduHeHuu — OTHOIIeHUe MacChl 3Je-
MEeHTAa K COOTBETCTBYIOIIEl Macce COeAUHEHUS.

Mamepuan — BemiecTBO, KOTOPOe MCIONB3YIOT JJI U3TOTOBJIEHUSA
pasJIMYHBIX IPeJMETOB, 060PYAOBaHUSA, CTDOUTEIbHBIX KOHCTPYKIIUM,
XY/I0KEeCTBEeHHBIX U3JeJIUI U IIp.
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Monekxyna — anexTpoHeATPaJbHAS YACTHIA, KOTOPAA COCTOUT W3
ABYX UM GOJIBIIEro Yucja CoefNHeHHBIX aTOMOB.

Heodnopodnas cmece — cmech, B KOTOPOIi BeIiecTBa MOYKHO 00HA-
PY’XKUTh HabJIIOJeHueM.

OdnopodHnas cmeco — cmech, B KOTOPOIl BelllecTBa HEJb3s obHapy-
KUTH HaOII0MEeHueM.

OxucneHue — xuMUYecKasd peakKnuda BeliecTBa ¢ KHUCJIOPOJAOM.

Orcud — coepunenue, oOpa3oBaHHOE JBYMSA 3J€MEHTAMH, OJHUM
U3 KOTOPHIX ABiAeTcA OKCUTreH.

Opzanuueckue seujecmea — coepunenus Kap6ona (¢ HEKOTOPHIMH
HCKJIIOUeHUSIMU).

OmHuocumenvhas amomnaa macca dJllemeHma — OTHOIIIeHHEe MAacCChl

. 1
aToMa 3JIEMEHTa K aTOMHOM e TUHHIIe MacChl (ﬁ maccel atoma KapGona).

OmHocumenvHas MOJEKYNAPHAA MACCA — OTHOILIEHUE MacChl MOJIe-

S 1
KYJIbl K aTOMHOM eUHUIe MaCChl (E macchl aroma KapGona).

Omuocumenvhas (popmynvHas macca — OTHOCHUTENbHAA MAacca
hopMyIbHOM eAMHULBI BeIlleCTBa.

Ilepezonka, wnu Qucmunnayus, — MeTOH pas3feleHUS KALKUX
cMece#l ¢ MOMOIbIO HAarpeBaHWUs [0 TEeMIIePATYD KUIEHUA BEIeCTB B
cHenuajJbHON yCTaHOBKE.

ITepuod — ropusoHTaIbHAS CTPOKA MEPUOAMYECKOH CHCTEMBEI.

Hepuoduuecrcaﬂ cucmema XuMuvecKux 3dJleMeHmos — 'raﬁmma, B
KOTOpOﬁ 9JIEMEHTBI PACIIOJIOKEHBI II0 BO3PACTaHUIO 3apAa AOep aToOMOB.

ITopsadkoeviii HOMep XuMu4eckozo aiemenma — HOMED KJIETKH
[IEPUOJUYECKON CUCTEMBI, B KOTOPOHA HaXOAUTCS 3JIEMEHT.

Hpocmoe geujecmeo — BeLIeCTBO, 06pa30BaHH08 OAJHHUM XHMMHUYeC-
KHUM 3JIEMEHTOM.

Peazenm — BEIIIECTBO, KOTOPOE BCTylIaeT B XMMUYECKYIO PeaKIlUuIo.

Peakxyus pasnojcenus — peakuus, B pe3yJIbTaTe KOTOPOl U3 OLHO-
r'o BelecTBa 06pasyeTcsa HECKOJbKO JPYTUX BEIECTB.

Pearyusa coedunenus — peakuus, B pe3yJabTaTe KOTOPOH U3 He-
CKOJIBKMX BelllecTB 00pa3yeTcs OJHO BeIeCTBO.

Pxcaenenue — xuMudecKas peaKIusA rKejesa C KHCJIOPOJAOM M
BOJOH.
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Ceoiicmea 8eujecmea — MPU3HAKH, II0 KOTOPHLIM BEIECTBO OTJIAYA-
eTCs OT APYTroro Uy Iogo0HOo eMy.

CoxcHOe 8ewecmao — BellecTBO, 00pa3oBaHHOE HEeCKOJbKUMHU XU-
MHYECKHMMHU dJIEMEeHTaMU.

Cxema xumuieckoil peaKyuu — 3aIlMCh PEAKIIUH C [IOMOIIbIO0 X UMH-
yeCKUX (hopMyJ1 peareHToB U IIPOAYKTOB.

dusuueckue ceoilcmea ew,ecmea — CBOMCTBA, KOTOPLIE MOYKHO OII-
penenuTh HaOJIIOAeHNEM NIN N3MepeHreM, 6e3 mpeBpalleHus BelllecTsa
B Ipyroe.

Ddusuyeckoe s81eHue — ABJIEHUE, IPU KOTOPOM BEI[ECTBO He IIpe-
BpaljaeTcs B Apyroe.

Dopmyavras eOUHUYA — HaUMEHBIIWI TOBTOPAIOINNACS hparMeHT
CTPOEHHUSA BEIEeCTBA, €r0 MEJbYaANIINHN « KUPIIHYHUK » .

domocurme3 — MpoIieCC IpeBpalleHuA YIJIEKHUCIOro ra3a v BOJAbI B
JIUCThAX PACTEHUM B OpraHMYECKMEe BEeIecTBa M KHCJIOL'OJ IIOA JAei-
CTBHEM COJIHEUHOI'O CBeTAa.

Xumuueckas ¢opmynra — obo3HaueHHE aTOMa, MOJIEKYJBI, MOHA
HMJIY BeIlleCTBa C IIOMOIILIO0 CHMBOJIOB 3JIEMEHTOB U HHAEKCOB.

Xumuueckue ceoiicmea eeujecmea — CBOUCTBA, KOTOPHIE XapaKTe-
PHU3YIOT CIIOCOOHOCTH BeIleCTBA BCTYIATh B OIIpeJejIeHHBEIE XHUMUYe-
CKHEe peaKkIuM.

Xumuyeckuil anemenm — BHUJ aTOMOB C ONpeAeJIeHHBIM 3apsaaoM
Axpa.

Xumuvweckoe ypaéHeHue — 3alUCh XUMHYECKOU PEAKIUU C IIOMO-
bI0 (GOpMYJI peareHTOB U IPOAYKTOB, OTBeYAIO[asi 3aKOHY COXpaHe-
HUSA MaccChl BEII[ECTB.

Xumuueckoe sa8aeHUe, AN XUMULECKASA PeAKYUS, — SBJI€HUE, IIPU
KOTOPOM BeIlleCTBO (HECKOJILKO BEIeCTB) IIpeBpalllaeTci B ApPYyroe
(apyrue).

Xumus — HayKa O BellleCTBaX U UX IIpPEeBpaIleHUsAX.

dJlexmpoH — OTPHULIATEBLHO 3apsAKeHHAas 4YaCTUIla, COCTABHAS 4acTh
aToma.

A0po amoma — TOJIOXKUTEJIBHO 3apAKeHHasdA COCTAaBHAs YacThb
aToMa, pacmoJIOKeHHas B ero LeHTpe.
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