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INPEANC/IOBUE

Jlopoeue eocvmuraaccuuxu!

Bbl OTKpPBIIN HOBBIM yueOHHUK «XuMHs. 8 Kjaacc. Ba3oBbI ypoBeHB». YUeOHHUK
npefHa3HauYeH KaK TeM, KTO yiKe IO3HAKOMMJICA C XMMHeH ToJOM paHbIle, TakK
M TeM, KTO TOJIBKO OTKPBIBaeT AJiA cedd ITOT MHTePeCHBIN ITpeaMer.

B yueGHHMKe IpeaycMOTpeHa cHucTeMa O003HAYeHUH, KOTOpasd MOMOYKET OPHeHTH-
poBaThbCsA B MaTepuale.

a Tarx oboszHaueH BOIIPOC B Hauajle Kakgoro maparpadga. MaydusB TeKcT mapa
J rpada, BBl 00A3aTeILHO HAWAETEe HA HEro OTBET.

Bomnpoec, Hajg KOTOPBIM aBTOPBI IIPeAJaraioT IIOPasMBIIIIATH, a 3aTeM JIaTh
J 000CHOBAHHBIN OTBET.

OnpegeneHua U (POPMYJIBI, KOTOPble BaM HeOOXOAWMO BBIYUHNTEL, 3aKJIIOUYEHEI
B PaAMKYV.

JNaGopaTopHbiii onbiT 1

Moa TakMm 3arofIoBKOM Oa&Tcs onucaHue NabopaTtopHbiX OMbLITOB, KOTOpbLIe Bbl Dyaerte
CaMOCTOATENBHO MPOBOAMTL B KaBuHETe XUMWK.

@l Tak ob6o3HauyeHBI OCHOBHBLIE IIOJIOMKEHHA WM IIOHATHA Kaxaooro naparpaq:a.

B koHIIe Kaxkmoro naparpada BaM npejjaraeTcs BBIIIOJHUTE CepPUI0 3aJlaHU.

NMpoBepbTe CBOU 3HAHUSA

Py6bpuka npegnaraeT OTBETWUTbL HA BOMPOCHI W BbLINOAHWUTL 3a4aHWA No matepuany na-
parpada.

NMpuMeHnTe CBOU 3HAHUSA

Pybpuvka npepnaraet NpuMeHUTb MOJyYeHHbIE 3HAHWUSA B KOHKPETHOM CuTyauuu.

Ucnonb3yiTe AONONHUTENBHYIO UHPOPMAaLUIO

Pybpuka npepnaraer, Ucrosb3ys mMaTepuasn U3 pasHbiXx UCTOYHWKOB, BbIPA3UTbL CBOE MHe-
HWEe NPW peLleHnn BaXHOW NpPobBnemMbi.

Ob6paruTe BHHUMaHUE, YTO KPACHBIM I[BETOM BBIJIeJIEHBI HOMEpPA 3aJaHUM, HAIPaB-
JIeHHBIX Ha (POPMHpPOBAHHE MeTallpeIMeTHBLIX Pe3yJbTaTOB.

B KoHIe KasKAoH TJIABLI MIPUBEAEHBI KpaTKue BBIBOALI. OHU MO3BOJAIOT OBICTPO
MOBTOPUTH M3VUEHHBINA MaTepHual.

VYcmexoB BaM B HM3YYEHUH XMMHUM — 3TOM MHTEPECHOH M HeoOXOJMMOI B JKH3HH
KaykJoro 4JeJoBeKa Haykwu!




PexoMeHaIyeMble HHTEPHET-PECYPCHI

1. http://gotourl.ru/10730 — sjexTponHas O6ubIMOTEeKA YUYEOHBIX MaTePUAJIOB
mo xumuu. IlpeacraBiaser coboil (poHA OyOIMKAIIMK, HOACOTOBJIEHHBIX AJA HHQOP
MAaImOHHOTO oDecliedeHHs y4eOHBIX KYPCOB II0 XMMHUH IJd CTYAEHTOB M acIIMPAHTOB
XUMHUYECKOT0o U paga apyrux paxyasreroB MIY, a Takyke abUTYyPHUEHTOB U yUAII[UX
cA CpefHel IITKOJbI.

2. http://gotourl.ru/10731 — mpexacrasiaensl ciaexyiomme pyopuru: «CoBersl
abuTypHUEHTyY, YUIHTENI0 XUMHH», «CIpaBoYHNK» (OUeHL 00OJbIIad MOAOOPKA TAabGJIHIL
M CIIPABOYHBIX MaTepuayoB), «Becénaa xumusa», «Hosoctuyr, «Onumnuanesi», «KyHer-
Kamepa» (Macca MHTEPECHBIX MCTOPHYECKUX CBEJeHUH).

3. http://gotourl.ru/10733 — mpexacrasiena wHpOPMAIHA 10 PA3JIUYHBIM pas
fejlaM XWUMHWK HA OCHOBE TMPOBEPEHHBIX HCTOUYHUKOB, CCHIJIKW HA PA3JUYHBIE XUMH-
YyecKHue SHIUKJONEIUN, PAsINUYHbIe CEPBUCHI M PeJaKTOpbl, a TaKyKe MHOIO IOIIOJ-
HUTEeJbHON mMH(pOpMamum, ocobeHHO Mo pasgenam «JlekapcTtBas, «PapmMaieBTHKA»,
«Buoxumus».

4. http://gotourl.ru/10735 — xypHan «XuMHA U KH3Hb» IOHATHO U 3aHHMa
TeJJbHO paccKasbiBaeT 000 BCEM HMHTEPECHOM, UTO IPOUCXOAUT B HAyKe M B MHpe,
B KOTOPOM MBI :KuUBEM. MOMKHO MpPOUYMTATE APXUB YKypHAIA.

5. http://gotourl.ru/10740 — momyasipHas OUOIMOTEKA XUMUYECKUX 3JIEMEHTOB.

6. http://gotourl.ru/10755 — mama uubopmanusa 06 oTuUMOUALAX 110 BCEM TIPEA
MeTaM, B TOM YHCJE WU II0 XHMHUU.

7. http://gotourl.ru/10762 — cGopHHUK cTaTeil 0 XUMHUYECKUX daeMeHTax Ilepu
onuueckoii cucrembl J[.V. Menngeneesa.

8. http://gotourl.ru/10764 — oHIAHH-9HIIUKJIONEAUSA HA OCHOBE KHUTH «XUMH
yeckaa sHuukKIoneaua» (M.: Coerckasa sHuukJIonenms, 1988).

9. http://gotourl.ru/10772 — omnmaliH-pecypc IperoCTABJIAET BO3MOMKHOCTL IO
CMOTPETH BHUAEOPOJHUK OHKCIEPHMEHTA JA JJIEMEHTOB IEPHOJIWYIECKOH TabIuIlb!
U OpPOCHYHMIATH HA AHTJIMHCKOM fA3bIKE WHTepecHble (aKThl 0 HUX.




IIEPBOHAYAJ/IBHBIE
XUMHYECKHUE IHOHATHA



§ 1. IPEAMET XUMHUH. POJIb
XMMWU B JKU3HU YEJIOBEKA

Yto wM3yyaloT M3BECTHble BaM €CTECTBEHHbleé HayKW W KaKoBa 3TUMOJIOTUS
(npoucxoXaeHHe) Ux HasBaHWi?
=

OKpy:KaIIy NOPUPOAY paHbIle HasbIBaJIU ecmecmsom. OrTcioma IIPOU3OIILIO
HagBaHue 00JIacTH 3HAHUI 0 mpupose — ecmecmeosHanue. OHO O0BEIUHAET TAKUE
HAYKH, Kak XUMH#A, (pU3KHKa, reorpadusa, domongorusa, acrpoHomuda. C pusukoi, ¢pu
3UYEeCKOUN reorpagueil m Ouosorueil Bbl 3HAKOMHWJINCHL paHee.

A 4yTO M3yyaeT xumusa?

NaGopaTopHsiit onbiT 1

O3HakoMbTECH C XMMUYecKoi nabopaTtopHoid nocygoit. lNMogymaidte, ana 4ero npegHa-
3HaYeH Kaxablil eé obpasey: npobupka, konba, XMMWUYECKUIA CTakaH, MEpPHLIA LUAnHAP,
BOPOHKWM (MnacTUKoBas U CTeknsHHas). Yto obuwero mexay obpasuamu nocyabl? Yem
pasnuyaloTCa BOPOHKU?

Bce okpy:kamouime Hac 00beKTHI (B TOM uucie jgabopaTropHas mocyaga) — aTo ¢u-
3MYecKHe Teaa. Bel, KOHEYHO, 3aMEeTHJIH, YTO JadopaTopHas IOCyAa IJis OIbITa, 3a
HCKJIIYeHNeM OJHOM ILTACTMAacCOBOII BOPOHKM, HM3rOTOBJEHA M3 CTEKJA.

To, n3 4yero cocToaT PpuU3nHeckne Tesna, Ha3blBAETCH BELLeCTBOM.

Kaxxgoe BellecTBO XapaKTepu3yeTcs UHAHUBHIAYAJILHBIME (DU3NYECKUMH CBOIM-
CTBAMM: I[BETOM, 3alIaXOM, arperaTHBIM COCTOSHHUEeM (NP OIpejeéHHBIX YCIOBUAX),
TeMIepaTypoil MJIaBleHUs, TeMIepaTypoil KUIIeHH:d, I[JIOTHOCTBIO, TeILIOIPOBOLHO-
CTBIO, 3JEeKTPOIIPOBOJHOCTBIO U IP.

A 4uro Takoe cBoMCTBa BelecTB?

Mpu3HaKK, KOTOPLIMU XapakTepusyeTcsa Kax[oe KOHKpPeTHOe BeulecTBO, Hasbl-
BalOTCS CBOWCTBaMMU BeLLECTB.

CBolicTBa caMBIX HW3BECTHBIX BEIIIECTB BBICTYHAIOT B POJH STATOHHBIX (0T ¢p.
etalon — obpasern, mepmyo). Tak, Ha cBoiicTBaX BOABI OCHOBaHA TeMIepaTypHAas
IIKaJa, KOTOPYIO HPeIJo:KUJ HIBEACKUII acTpoHOM u MeTeopoJior Anmepc Ilenbcuit
(mmxana Ilenscua). B aroit mukane 3a 0 °C npuuaTa TeMIepaTrypa 3aMeps3aHHUA BOIHI,
a 3a 100 °C — remmeparypa eé KUMeHUA. 3a €IUHUIY USMEPEHUA TeIJIOTHI HPHUHI-
Ta 1 Kajmopus — 3TO KOJMUYECTBO TEILIOTHI, KOTOpPOe HeoOXOAWMO MAJIA HarpeBaHUA
1 r Boger Ha 1 °C.




TeépaocTs BeIleCTB ONPEAEeJAI0T 110 MUHEePAJOTHYeCKON IIKaJie TBEPAOCTH, IIpei-
JIOJKEHHOU HeMeIKMM MuHepasorom u reosiorom @puapuxom Moocowm (mkasra Mooca).
dramonmaMu B Hell sBadAmoTcsa 10 pacnmpocTpaHEHHBIX MHUHEPAJIOB (OT TalbKa 0 al-
Ma3a), PacIoJIOKEeHHBIX B IIOPAJKe BO3PACTaHUA TBEPAOCTH, 3HAYEHUS IIKAJILI
or 1 mo 10 (rabm. 1).

Tabauuya 1
IIxana TBépmocrtn Mooca
TeéppgocTs | ITanoHHbIA o
UsobpakeHue Tect Ha TBEpAOCTL

no Moocy MHWHepan

1 Tanbk LlapanaeTtcs Hortem

2 I'unc Llapanaetca Hortem

3 Kanbumr Llapanaetca mepgpto

4 Dniooput Jlerko uapanaeTcs HOXKOM, OKOHHbIM
CTEeK/IOM

5 AnaTtut C ycunuem uapanaeTtcss HOXOM,
OKOHHbIM CTEK/IOM

6 Optoknas Llapanaet crekno. Obpabatbisaercs
HanU1bHUKOM

7 Keapu MNoppaétca obpaboTke anmasom,
LuapanaeTt CTek/o

8 Tonas MNoppaétca obpaboTke anmasom,
Luapanaert CTek/o

9 KopyHpg MNoppaétca obpaboTke anmasom,
uapanaer CTekno
Llapanaet ctekno




Namepars armocdepHoe HaBJeHHE II0 BBICOTE CTOJ-
buxa pryTH B KadecTBe aTanoHa npepnoxua B XVII B.
UTAJbAHCKHUH MaTeMaTHK M (pusuk IsaHmxenucra Top-
pudennu. IIpoBens ombIT, OH JAOKasaJ, UTO arMoc(epHoe
JlaBJieHNe YPaBHOBEIIMBAETCSI BECOM CTOJOMKA PTYTH,
UMelollell OUeHb BBICOKYIO IJIOTHOCTh. Ilo3gHee HA ocHO
Be DTOTO OTKPBITHA OBLIT co3faH NpuOOp AJIA M3MepeHu:d
armocdepHoro pasiaenusa — Oapometp (puc. 1). Hugxyo
PTYTh HUCIOJB3YIOT TaKyKe M B TepMoMeTpax.

CBolicTBa BeIll[ecTB OOYCJIOBJIMBAIOT UX IIPHUMEHEeHUe.
Hanpumep, cTekjo ¥ miacTMacca — 3TO MaTepHAaNbl 1A
M3TOTOBJIEHUA CAMBIX PA3HBIX H3AeNINH.

SrrTursterTrITITT RS ARSI AAtS AN s

CEIEEEY .

MaTtepuan — BelWecTBO WIM CMECb BeLlecTB,
M3 KOTOPbLIX M3rotTaBnmBaeTcqa mnagenne.

{
i
.
1
3
3
1
3

HNzyuenmem cBOICTB M co3faHueM MaTepHaJ OB 3aHM-
MaeTcsa pasjes HAYKH — MaTepHajioBeJdeHHe. BaKkHas
LeJb MATEPHANOBENeHUA — IIOJIYYaTh MaTEepPUAaJbl C 3a-
paHee 3aJaHHLBIMM CBOMCTBaMH.

WUspenusa wm3roraBauBamOT ¢ YYETOM CBOICTB Mare-
puana. PaccMorpum B KauecTBe IpuUMepa Quiuueckue
ceollcmea MaTepHaJOB Ha OCHOBe aJdiOMHUHHA. JIErKoCTh
U IIPOYHOCTh TAKMX MATEPHUAJIOB II03BOJIAIOT UCHOJIB30-
BaTh UX B aBHAIlMOHHON TeXHWKe, TPAHCIOPTHOM Ma-
IMUHOCTPOeHUN (CymocTpoeHWMum U T. A.). A 1mpoctoTa
MeXaHuYecKoll o00paboTKKU TMO3BOJAET U3roTaABJIUBATD
U3 aJllOMHUHHA caMble pasHble usgenusa (puc. 2): mera-
A MAIIHH U OpHOOPOB, APXHUTEKTYPHBIE COOPYIKEHUHd,
KOHCTPYKIIMH MOCTOB, JHHHU sjaexTponepenauun (JIDII),
TPYOBI, KeJe3HOZOPOKHEIE IITNCTEPHBI U T. A. IIOCKOJIB-
Ky MaTepuajbl Ha OCHOBE AJTIOMUHUA Oe3BpemHBI, HX
IIUPOKO NMPUMEHAIOT JA HM3TOTOBJEHUA IOCYALI. AJIo-
MHHUN He3aMeHMM JIJs M3TOTOBJEHHS YIAaKOBOUHOMN
doasru. CepeOpHUCTBIN IOPOIIOK ANIOMUHHUA IIPUMEHSETCS A IIOJIVUYeHUA HTeKO-
PATHBHOH KpacKH.

HcrnonbayoTesa u xumuyeckue c80ilcmaea alioMUHUA:

— OH He B3aUMOJeMCTBYeT ¢ KOHIeHTPUPOBAHHBIMM CEpPHOI M a30THON KHUCJIO-
TaMH, IIOPTOMY MX II€PEBO3AT B AJIOMHHHEBBIX NHCTEPHAaX;

— CHOCOOHOCTh ANIOMUHUS rOPEeTh OCJEIUTENIbHO APKUM IJIaMeHeM IIHUPOKO uc-
MmoJIib3yeTcsA IIpH IIPOUBBOJACTBe (heliepBepKOB, CAJIOTOB, DEHIaJbCKUX OTHEH, OCBeTH-
TeJbHBIX paker. lIpw 3ToM aTlOMHWHHI TpeBpamlaeTcs B APYIrHe BeIlecTBAa.

SIpieHusA, mIpHM KOTOPBIX M3 OJHUX BelllecTB o0pas3yiTcA HOBBIE BellecTBa, Ha-
3LIBAIOTCA XMMHWYECKHMMH ABJeHHAMH. VM3yueHueM TaKUX ABJeHUA M 3aHUMAaeTCH
XHUMHA.

Puc. 1. MNpubop Ha ocHoBe
pTyTv — GapomeTp

Xumuna — 370 Hayka O BeLLecTBax, WX CBOWCTBax W MpespalLeHusix.




CerogHa XUMHA W XMMHYECKasd IPOMBIIIJIEHHOCTh PpadBUBAIOTCA ropasjo ObIcTpee
MHOTHUX HAYK MU OTpacjeil mpousrojcTea. [loueMy Ke CJI0BO «XHUMUA» BBIZBIBAET Y HAC
KaK MOJIOYKUTENbHBIE, TAK YW OTpHIATe/ibHBIe aMonuu? IlomomurTenabHble MOTOMY,
yro 0e3 NOCTHIKEHHIl XMMHH HEeMEICJIHMO CYII[eCTBOBAHWE COBPEMEHHOro o0IllecTBa
(puc. 3). Ito camble pa3dHOOOpA3HBIE IJIACTMACCHI JJisi U3TOTOBJIEHUSA KOMIBIOTEDOB,
TenepOHOB M aBTOMOOMJIeH; ImpeaMeTHI ObITA, YOAKOBKA U T. . OTO THTHEeHHUYECKHE
U KocMeTudecKue cpeactBa. CBOMMH ycIexXaMH COBpeMeHHAasdA MeJUIIMHA BO MHOIOM
00A3aHa XMMHH: CHHTETUUYECKHE BHTAMHHBLI M JIeKAPCTBeHHLIE CPENCTBa, MaTepua
JIBI AJIA MBTOTOBJIEHHA MeOUIITMHCKOHN anmapaTypbl U npubopoB. CelbCcKoe X03AMCTBO

Puc. 2. lMpumeHeHWe anioMUHUSE Ha OCHOBE
ero CBOWCTB: & — CaMONETOCTPOEHUE;

6 — pakeTtocTpoeHue; B — J13I;

B r — NpPOW3BOACTBO donkrn




Puc. 3. MpumMepbl UCNONbL30BaHUA XMMUMA B XWU3HU: a8 — dapdopoBan nocyaa; 6 — KOCMeTUuKa;
B — yOooGpeHus; r — CUHTEeTMYEeCKME TKaHW; [ — KOMMbIOTep; € — neKapcTea

Muxaun Bacunseeuny
NomoHocoe (1711—1765)

Hwukonain Hukonaesuy
CeméHoB (1896—1986)

HeMBICIMMO 0e3 IIpHMeHeHUdA YA00peHU, CPeICTB 3all[UThI
pacteHuil M KUBOTHBIX. Ha ocHOBe XMMHUUECKHX TEXHOJIO
ruii cosjparoTcA MaTepHasbl AJIsA HOcHTenel MH(pOpMAaIWH,
a TaxKsKe CcpeJicTBa A €€ XpaHeHUA M Iepefadu.

Ilpas Opin Benurkmuii Muxamn BacuianeBmu JIoMOHOCOB,
Koropslit emé B 1747 r. yreep:xgan: «IIlupoko pacrnpoctir
paeT XHMHsS PYKH CBOM B JeJia YEeJIOBEYECKHE...»

A Bor uto B XX B. ckaszana o xumum H. H. CeméHnos,
yuéHbiii, jgaypear HoOenesckoii npemuun: «Bcé ™Mbl cBsE
3bIBaeM C XHUMHYECKOM HayKoH: mIporpecc B IO3HAHUU
OKPYVIKaloIlero MWpa, HOBBIe MeTOAbI ero IepecTpPoOrKM
M YCOBepINeHCTBOBaHUA. V He MoxKeT OBITH B HAIIKW OHH
CIIEIUAJINCTA, KOTOPLIH MOT OBbI 0GOHWTHCH Ge3 3HAHUS XIF
Mun». [lonoxurenpbHoe OTHOIIEHUE K XWUMHUHM Ha3bIBAIOT
OOHUM CJIOBOM — Xemo(puana. AHTOHUM XeMOpHIUHm —
xemooona. OrpuiaresbHOoe OTHOIIIEHHE K XHUMHH TOKe
HUMeeT CBOH apryMeHTAIlHIO.

XuMuuecKoe 3arpsAsHeHHe OKpPYIKalolleld cpelbl OT
HOCHUTCA K TIJIOOANBHEIM ITpobJeMaM dYeJsioBedecTBa. Poct
IIPOMBIIIIJIEHHOIO IIPOM3BOACTBA H CeJlbCKOTO XO3HﬁCTBa,
pasBUTHe SHEpPreTHKM M TPAHCIOPTa, COBepPIIIeHCTBOBaHHE
COBPEMEHHBIX TEXHOJOTHH U CPeJCTB KOMMYHUKAIIUN TPV
BOZAT K TOMY, UTO €KerofHo cikuraercsa Gomee 1 muapa T
TOILJIMBA, BbIOpacbliBaeTcsa B arMocdepy HEeCKOJbKO MUJF
JIMAPAOB TOHH YrapHOr0 M YIJIEKUCJOrO TI'a30B, HEeCATKU
MIJIJIMOHOB TOHH OKCHAOB azoTa m cepbl. OHuM o6pasyior
¢ arMoc(epHOM BJIATOM PACTBOPBI KHCJIOT, KOTOPLIE, BhIMa
mas B BUJe HO:KAel (TaK Ha3bIBAeMbI€ KHCJIOTHBIE NOMKIN),




Puc. 4. NocnencTtens BO3OENCTBUS arpecCUBHON cpefibl: 8 — HEKPO3 NMCTLEB PacTeHWA;
6 — paspylwanuasca MpamMopHas CKyfbnTypa

Puc. 5. 3arps3HéHHbIA NpuUpoaHblA naHawadT: a8 — Ha onywke neca; 6 — Ha Oepery peku

OKAa3bIBAIOT I'yOHTEeNbHOE BO3AeHCTBUE HA HMPUPONY, PA3PYIIAIOT MAMATHUKHN apXu-
TeKTYPhl U CKYJIBNTYPHI (puc. 4).

PagmuBel Hed)TH INpeACcTABIAIT CcO00H CMEpPTEIbHYIO) OMNACHOCTh HAJIS MODPCKUX
U IIPECHOBOJHBIX OPraHU3MOB.

BriTOBBIE OTXOABI 3arpA3HAIOT IIPHPOAHBIE JaHAIIA(THI, IIpeBpamas JKUBOIMC-
Hble YIrOJIKM B MYCOpPHBIe CBaJKH. YacTo sTOMYy CHOCOOCTBYIOT XHMHUUecKasa Oesrpa-
MOTHOCThL M 0e30TBETCTBEHHOE IOBeJeHUe Jio/ieii: BpiOpachiBad ILJIACTUKOBBIE ITAKEeThI
¥ OYTBIIKHM B Jiecy WM II0 OeperaM BOJOEMOB, OHM 06e300pasKUBaOT IPHUPOLY Ha
mecsaTuaerus (puc. 5).

3HaHMe XMMHHU — 3TO OCHOBa 0epe’KHOro M OTBETCTBEHHOIO OTHOIIEHWA JIoAel
K Ipupojie, X 6e30IIaCHOTO M BKOJOIMYEeCcKH I'paMOTHOro obpallleHMsA ¢ BelllecTBa-
MU, MarTepuajaMy U XUMHYECKHUMU I[IPOIeCCaMU.

BewecTea. CsoiicTBa BewecTB. JdTaNoOHHble ¢duU3n4Yeckue CBOMCTBaA Be-
wecte. Marepuansl 1 MmaTepuanoeegeHme. XmMmu4yeckue ABneHus. 3Ha4vye-
HUEe XUMUM B XXM3HU COBPEMEHHOro 4yenoeeka. Xemopunua n xemopobus
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. MNpoBepbTe CBOM 3HAHUS

1. Y10 BbI MOHMMaeTe NoM BELWECTBOM W mMaTepuanom?

2. Y70 Takoe cBoKcTBa BelwecTB? Kak B3aMMOCBa3aHbl CBOWMCTBA BELLECTB U Marepuasnos
C MX NPUMEHeHnem?

3. MNpueeante npumepsl GU3NHECKUX CBOMCTB BELLECTB, KOTOPbIE WCMNONL3YIOTCH B Ka -
4YecTBe 3TANIOHHbIX.

4. Packporte nonoXxuTensHoe W oTpuuaTenbHoe 3Ha4YeHus XMMKUW B XXW3HW COBpPEemMeH -
Horo obuiecTea.

NpumeHnTe ceon 3HaHUA

5. NayunTte cduanyeckme CBOWCTBA: a) caxapa W conu; 6) JUMOHHOW KWUCIOTbl M codpbl.
Ons onpeneneHvsa Temnepatypbl NAaBneHus 1 KUNeHus BeLLecTB NCNnonbayinTe VIHTepHeT.
Peaynerarel npoeegéHHoOro aHanuia odopmute B Buae Tabnuubl.

6. MNpennoxute CBOW NPUMEpPbl MPUMEHEHUS KOHKPETHbLIX BELecTB 1M MaTtepwanoB B 3a -
BMCHMOCTU OT WUX PU3MHeckmx cBoWCTB. 3a uHdopmauuein obparntece Kk UHTEpHeTy.

J

MUcnonb3yinTe AONOJIHUTENbHYIO UHPOpMaLMIO

7. NoprotoBete coobuieHne 06 MCTOPMKU YCOBEPLLUEHCTBOBaHWUS NpUOoOpoB gns namepe-
HUS TeMneparypbl Tena 4Yyenoseka.

8. CTOPOHHMKOM Kakoi no3uvummn — xemopunum nnnu xemodobum — Bbl aBnseteck? Ap -
rYMEHTUPYWNTE CBOIO TOYKY 3PEHUS.

9. Kakoii 0eATenbHOCTbIO Bbl XOTenu Obl 3aHUMAaTLCA NOCNE OKOHYaHUA WKonbl? Kakyio
ponb urpaeTt B Hel xumua?

10. MoparotoBbTe cooGLIEHWE O BKNaAe OOHOMO W3 OTEYECTBEHHLIX XMMWKOB B MUPOBYHO
XUMUYECKYIO HayKy.

§ 2. METOJbI U3YYEHUS XUMUU

MO>KHO /i1 NPUMEHSATb B XMMWUK METOAbI, KOTOPbIE Bbl MCMO/b30BANM B NpoLecce
M3y4YeHUs [PYrMX eCTEeCTBEHHO-HAy4YHbIX NpeAMeToB?

Xumusi — BayKHeWIIas W3 eCTEeCTBEHHBIX HAYK, K KOTOPBIM TaKyKe OTHOCATCH
6uosiorus, reorpadus, GuUsMKa U acTpoHOMHUA. 1IpH M3YYEeHHUU STUX HAYK IIHPOKO
HCIONB3yeTCA BasKHEHIIHH MeTOoJ IO3HAHMA — HaOJIIOJeHHe.

Ha6nwogeHune — 370 KOHUEHTpauus BHMMaHMSA Ha no3HaBaeMblx 0ObekTax
C Uenbio MX U3y4HeHud.

ITOT METOJ BAM XOPOIIIO HM3BECTEeH M3 HAYAIBHON IIKOJBLI. Pasaumdaior:
— HenocpedcmeeHHoe HaOAWO0eHUe, KOTOpoe IIPOBOAUT YYeHUK, Habaomad
3a M3YUYAeMBIM XUMHUUYECKUM 00BEKTOM (BEIecTBOM, CMEChIO BEIIeCTB, MaTepuajaMu
U USMEHEHUAMM, TPOUCXOMAIIUMUA C HUMH);



1
CxadaH ¢ fnaterial100.tilda.ws

— onocpedoganHoe Haba00eHUe, KOTOPOe VUeHHUK IPOBOJIUT, MCIOJb3YA pe3yJib-
TaTel HabJdOAeHW, TOATOTOBJIEHHBIe M 3a()MKCHPOBAHHBIE OJHOKJIACCHUKAMH WJIHN
yuuTeJIeM B BHUIe COODINEeHUN, BUNEO3AIHUCEN U Ip.;

— doazospemernHoe HabaodeHue, KOTOpoe IIPOBOAMTCA Ha IIPOTAMKEHUUN IJIHUTENb
HOTO BpEeMEeHHW — HECKOJbKHX UYACOB, AHEW M Jame Heae b (HampuMmep, TaK BbI 0Oy-
geTe HAOJMIOAATHL 3a KOPpPO3Mell MeTaJJIOB B 3aBUCUMOCTH OT YCJOBUH NPOTEKaHUA
ATOTO IIpollecca);

— KpamkoépemeHHOe Haba0eHue, KOTOPOe BbI OyleTe HPOBOJUTH HA YPOKEe
NpU BBINOJHEHUHU JIaOOPATOPHBIX OIBITOB M IIPAKTHYECKHX pador.

Habaogenune, mpoBOAMMOE B MPOIECCe UBYUEHUSA XUMUHU, HOJIKHO COOTBETCTBO-
BATh PAAY YCJIOBUI:

1. Onpepenserca o0beKT HabnOAeHUA (BEIIECTBO MJIM HU3MEHEHHHA, ITPOHUCXOIA-
Iue ¢ BEIIeCTBOM B OIPEAEJEHHBIX YCIOBUSIX).

2. @opMmyaupyerca Leib HaOIOIeHnsd.

3. Yacro BeIABHUraerca rumoresa (or rped. hypothesis — ocHoOBaHWE) — HaAYYHOE
MPEeANoJ0KeHne, 00bACHAIONee KaKoe-Tu00 CBOMCTBO XUMHYECKOro 00'beKTa U BIIHA
AHUEe YCJOBUI Ha ero NnposABJIeHHE.

4. CocraBiasgerca IJIaH NPOBEPKH T'HMIOTe3bl B XOJe XUMHUYECKOTO BKCIepHMeHTa
(ot nar. experimentum — upofa, OUBIT).

XumMunyeckmii aKCnepumMeHT — WccneaoBaHue, KOTopoe MPOoBOASAT C Belle-
CTBaMM B KOHTPONUPYEMbIX YCNOBUSAX C LENbIO N3Yy4YeHUs] CBOWCTB BELLECTB.

MHoOTOKpaTHOe BOCIIPOM3BEAeHHEe OKCIEePHMEHTAa I103BOJAEeT BBLIABUTL 3aKOHO-
MEpPHOCTDH, KOTOPOH MOAYHHAIOTCS HCCIeAyeMble XUMHUECKHEe O0BeKTHI M ABJIEHUS.
Taxkue ycioBus obeclleuMBaeT CIenUaJIbHO 000pYyZOBaHHOE MmOMelleHne — Jjabopa-
Topusa (puc. 6).

5. Ilo pesyabpTaraM SKCIepHMEHTA AelaeTCA BBIBOA 00 MCTHHHOCTH HJIH OIIMOOY-
HOCTH TUIIOTE3bl U O(OPMIAETCA OTUET.

Puc. 6. Xumunyeckass naboparopusi
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' ™
Kucnopog Ammunax Bopa ATUNoBbIA
cnupT

MetaH Yrnekucnblii ras YrapHblii raa

YcnosHble 0603HaueHun

o Kucnopog, o AzoT Yrnepog, O Bogopoa,

Puc. 7. Mogenn monekyn HekoTOpbIX BeLlecTe

HexoTopble sKCIIepHMEHTEI IIPOBEAET YUUTEIb; MHOTHE ONBITHI BBl OyJeTe BBIIIOJ-
HATH caMOCTOATenbHO. I'TaBHOe, UTO BaM HeOOXOAUMO CcJejlaTh B TOM U B APYIoM
caydae, — 5TO BHHMATEJIBHO HAONIOAATH 3a NPOUCXONAIIMMHA XHUMHYECKUMHU SABJIE
HUSAMM U Ha OCHOBAHMU HabOJOAeHNA (POPMYJIMPOBATH BBIBOALI, KOTODPBIE IO3BOJIAT
MOATBEPAUTDb HJHN OIPOBEPTHYTH BBLIABUHYTYIO TUIIOTE3Y.

He TonbKO XMMHUYECKHIl SKCIIEPUMEHT HeoOXOAMM /[AJA IIO3HAHWUA MHPA BellecTB
n pearkiuii. BamHyo poJb HIpaeT MOeJIHMpoOBaHUe.

MopgenupoBaHue — 3T0 M3yyeHre 0O0bekTa C NOMOLLbID MOCTPOEHUA U Uccne-
OOBaHWA Mogenen.

Xumuueckada mogeab (ot jgar. modulus — mepa, obpasel]) — 9TO YIPOINEHHBIA
BapHaHT XHMHYEeCKOIo ob0LexTa (MO,ZIEJIH CTpOoeHHA aToMa HJIH anc'ra,nnﬂqem{oﬁ
PEIIETKH, XHUMHYECKOTO almapara WM IPOMBIIIIeHHOH YCTAHOBKH), B KOTOPOM
KOINUDPYIOTCA JHIIb BasKHeHIIue cBoiicTBA 00BLEeKTa ¢ neJabl ero H3ydeHHA. Jro
MaTepHaJbHbBIe, UJIN BellecTBeHHBbIe, Moaeau (puc. 7). OgHAKO He MEHBIIVIO POJb
B U3YYeHHUH XUMHH HUIPDalT U 3HAKOBBIE, UK CHMBOJbHBIE, MOIEJIH. K ragum mo-
agejJidM MOMIHO OTHeCTH YCJIOBHBIE o0003HAUYEeHUA ATOMOB H MOJIEKYJI, a TaK#e XIHIMH-
YeCKHe 3HaKH, q;)opmynm H YpaBHeHHHA, C KOTOPBIMH BEI ﬁy,n;eTe SHAKOMHUTBCHA JaJiee.

-

Habnmopgenue. MNnorte3a. Beieog. Xumuyeckuiin akcnepumenT. Mogenupoga-
Hue. Mogenu martepuanbHbie (BewieCcTBEeHHbie), 3HAKOBble (CUMMBOJbHbIE)
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NMpoeepbTe CBOM 3HAHUSA

1. Yto Takoe HabnwopeHwe? lcnonb3oBanu NM Bbl 3TOT METOH B MPOLECCE WM3y4eHud
OpPYrix ecTecTBEHHO-HAy4yHbIX nMpeamMeToB? YTo aBnsaetcAa 06GbLekToM HabniogeHus B XU -
Mnun? Kak Bbl pUKCUpOBaNuU peaynbTatbl HAbnwaeHWin?

2. 410 Takoe XMMUHECKWIA 3KCNePUMEHT? Kakum ycnoBusaM OH [OMMKEH OTBeYaTb?

1

3. HasoBute skcnepumeHTbl No ¢uanke, duonorum n Gusmyeckon reorpadun, KOTopble
Bbl MPOBOAWMM MPU WM3YYEeHUU 3TUX y4ebHbiX NpeaMeTos.

4. HasoBuTe mMopenu, KOTOpbie Bbl WUCMNOL30BaNW nNpu wdydeHun dusukn, Buonorum
n duandeckoin reorpacdpumn. Kak moxHo knaccudpuumposaTts Takme mMoaenn?

5. U3roToBbTe M3 NnacTUInHa MOOENW MONeKy/n MeTaHa, CepHWCTOro rasa, xiaopa, xno -
pOBROAOPOAA, CEPOBOAOPOAA, cepoyrepoaa. 3a uHdopmaumen 0 cocTase aTux BellecTB
obpaTtuTtecek k VHTEpHETY.

~ v

Wcnonb3yite AONONHUTENBHYIO MHPOPMaLUIO

6. MNpuBeguTe NpuMepsbl O0NTOBPEMEHHbLIX U KPATKOBPEMEHHbIX HabnwoaeHwidi no Guono-
ru, xumun, dusuke.

7. B kakux nutepaTypHbiX NPOW3BEAEHUAX OMNMCaHbl XMMUYeckue nabopaTtopum u XMmu -
4yeckune aKCNnepumeHThbI?

§ 3. ATPETATHBIE COCTOSIHUS
BEIIIECTB

BepHbl nu yTBep)KAeHUs, UTO BOJa — 3TO >KUAKOCTb, a KMC/IOpoa — 3TO ras?

B zaBucuMoOCTH OT yCcJIOBHH (JaBiieHHe, TeMIIepaTypa) BeIlecTBO MOKeT HaXOIUTh-
cA B OTHOM U3 TPEX ArperaTHBIX COCTOSAHUN: razoo0pasHOM, IKHUAKOM U TBEPIOM.

HopmanbHble ycnoBusa (H. y.) — 9TO gaBneHne u temneparypa, C KOTOpbIMU
COOTHOCSITCA 3HayYeHus OpYyrux (GUSNYECKWX BENMYMH, 3aBUCALLMX OT Aasne-
HMS W TemnepaTtypbl. HopmanbHble ycnosus orpegeneHs MexayHapogHbiM
COK30M TeopeTuyeckon 1 npuknagHon xumum (IUPAC): pasnenme 101325 Ma
(760 mm pT. cT.) 1 Temneparypa 0 °C.

T'azoodpasnoe cocrosinue. [Ipu 0OBIUHBIX ¥ HOPMAJIBHBIX YCIOBUAX KHUCJIOPOI,
BOJOPOJI, Aa30T, YIVIEKHUCJIBLIH Tra3 — 9To TrasoobpasHble BelecTBa. OgHAKO Npu
OXJTaKaJeHHH WJIM IIOBBIIIEHHWH AJaBJeHHA ra3bl MOTYT CHHMMKATBCA, T. €. IIePexXOoJUThb
n3 raaooﬁpasnoro COCTOAHHA B XHJIKOe, a IIpH ,I[aJIBHeﬁIHEM OoXJaxIeHHH M IIOBBI-
e OJaBJeHHA CTaHOBHTLBCA TBép,I[HMH.




a

Puc. 8. Kucnopon: a — XxXuakui (npu nepe-
NMBaHWW OH ucnapsieTcs, MomoLwas MHOro
Tenna w3 BO3AyXa, BO3AyX CUNLHO OXNlax-
[aeTcsi, a Bnara W3 Hero KoHOeHcupyeTcs,
obpasya TymaH); 6 — TBEpAbLIA (MMeeT He-
OONbLYIO NPOYHOCTL, MAABMTCA U KUNUT Mpu
HU3KUX Temneparypax, obnagaetr MarHuTHbI-
MU CBOWCTBaMM)

OBLI KHCJIOPOJ — BeIlecTBO cUHero Ieera (puc. 8, 6).

B sTom merko yb0eguThCA HaA OIBITE.

—Jai e

Tak, IpM HOPMAJLHBIX YCJIOBHAX KHCJIOPOI He MMeeT I[BeTa M 3amaxa, IIJIOXO0
pactBopuM B Boje. Ilpu remneparype —183 °C oH mpeBpalaeTrca B KHUJIKOCTL I'OJY-
ooro mBera (puc. 8, a). Ilpu temmeparype —219 °C wumcaopon saTBepaeBaer. TBEpP-

B rasax moneKyabl ciiabo OPUTATUBAIOTCA APYT K APYTY, PACCTOSHHE MEMXKIY da-
CTHIIAMHK OYeHb BEJHMKO 10 CPaBHEHHMIO C UX pasMepamu. I'asbl He UMEIT COOCTBEH-
HOU ¢opMBI U 00bEMAa, OHH 3aHMMAaIOT Bechb 00BEM cocylla, B KOTOPOM HaXOJATCH.

T'aszvt ccumaemvt. Ecnm yMeHBIINTE 00BEM Ta3a, ero JaBJeHWE BO3PACTET, IIO-
CKOJBKY YMCJIO CTOJKHOBEHHH 4YacTHI[ CO CTeHKAMH cocyaa yBeamuuTcea (puc. 9).

Harpepanue rasa (IIp¥ IDOCTOSHHOM JAaBJIeHHHN) BeJET K YBeJIHUYEHHIO ero obmeéMma.

Puc. 9. CxumaemocCcTb rasos

CkauaH ¢ material 100}

tilda.ws




JlaGopaTopHbiii onbIT 2

MpoBbupky nnn konby 3akpoiiTe Npobkoi ¢ rasooTBOAHOR TPybKoi. MepeBepHUTE Npo-
OMpKy unu Konby KU NOMecTuTe ra3ooTBOAHYIO TPYOKY B cTakaH ¢ Boaon. CorpeinTte cTeH-
K konbel nagoHbto (puc. 10). Yto Habnwopaete? lMovemy?

&

CkauaH C

HKugkoe cocroaaue. B ;KMAKOCTAX B3auMo-
JelicTBHe MeXAY MOJIEKYJIAaMHU HACTOJBKO BeJIH-
KO, 9TO HE€ II03BOJIAET UM CBOOOJHO OTPBIBATHCH
APYr OT Apyra M yAANATbCA Ha OO0JIBIIHE pac
CTOSHUA,

IlosTOoMy, B OT/IMYHE OT TIasoB, KHIKOCTH
NpakTUu4YecKu HecxHeumaemwvt. IIpu O0OBIYHBIX
VCIOBHAX KHIKOCTAMY ABJIAIOTCSA BOJa, PTYTh,
OTHJIOBBIM CIIMPT, a30THAA KHCJIOTa, AalleTOoH.
Hunkocrn obnamawotr mexyuecmsio (puc. 11),
MOATOMY NIPUHUMAIOT GOPMY cocyla, B KOTOPOM
HaXoaATCA.

B cocToOsSHMH HEBECOMOCTH HJIHM CBOOOIHOTO
najgeHunsA, a TakiKe B BUAe HeOOJBIINX KalleleK
JKHUAKOCTE CTPEMHUTCA NOPUHATHE (OpMy Imapa
(puc. 12).

Hexoropble YacTHIbl KUAKOCTH CIIOCOOHBI
OpPeojoieBAThL CHJIBI MEXKMOJEeKYJIAPHOTO NpH-
TAXKEHNA, OTPBIBATHCA OT €€ TOBEPXHOCTH H
IpeBpaliaThCa B ras. JTOT IIPOIECC Ha3bLIBAIOT

\\
=
i ~
a3
Bopa
|
. >

Puc. 10. YBenuueHne obwéma rasa
npu HarpeBaHWuW UCMOJIb3YIOT ONg
npoBepku npubopa Ha repmMeTnyHoCTb

Puc. 11. TekyyecTb — BakHeWlLlee CBOWCTBO >KUOKOCTU

Puc. 12. Kannu pocel Ha nayTuHe

naterial100.tilda.ws
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ucnapenuem. IIpu yBenmuyeHUU TeMIIEPATYPLI YUCJIO TAKUX YACTUL, CTAHOBUTCH BCE
OospIlle, McIapeHme — HMHTeHCHBHee. Y HaKOHEI[, IIPH ONPefeEéHHON TeMIeparype
JKUAKOCTh 3aKuMIaeT. JTa TEMIepaTypa HA3BIBAETCA TEMIEPATYpPOHl KHUIMEeHHS.

Kamxpoe BeIllecTBO MMeeT CBOIO TeMIlepaTypy Kunenud. Hanmpumep, nmpu Hop-
MaJabHOM aTMoc(epHOM TaBJIeHHMHM Boja 3akumaer npu Temmneparype 100 °C, ame-
ToHn — 1upu b6 °C, ykcycHas kucaora — mnpu 118 °C.

ITpu oxmakAeHMH KUAKOCTH €€ MOJIeKVJIBI BCE MeHbIe IlepeMeIaloTcsa B IIPoe
CTPaHCTBE W TP HEKOTOPOH TeMIlepaType 3aHHNMAalOT OIIpeAesEéHHBIE IIOJIOKEeHUA
OTHOCHUTEJIbHO JIpYI Apyra. JTOT IIPOIECcC Has3bIBAIOT KPHCTAJIM3AIMei: BellecTBO
M3 JKHUAKOTIO COCTOAHUA mnepexonuT B TBépaoe. Hanpumep, npu oxnamaenuun go 0 °C
BOJla IpeBpalliaeTcs B JE.

TeBépaoe cocroauue. TBEpAble TeJaa COXPaHAKT CBOU (POpMY U 00bEM. ITO 00B-
SACHAETCA TeM, UTO YACTHILhI, 00Pas3yIoIne TBREPIOE TEI0, COXPAHAIOT CBOE B3aAUMHOE
IIOJIOXKEeHUe OTHOCUTEJIBHO APYr Apyra U IepecTaioT CBOOOLHO IIepeMeliaThbCs, a Mo
I'yT COBepIIaTh JHUIIL HeboJabInue KoJgebaHUA.

IIpu 0OBIUHBIX YCHOBUAX TBEPABIMH BeIlECTBAMH ABIAIOTCA IMOBAPEHHAS COJIb,
JKejle30, caxap, cepa m mp.

ITpu HarpeBaHHHM YacTHIILI TBEPAOTO BellleCTBAa KoJIeOJIOTCA BCE CHJIbHee, W IIPH
OIIpeIeIEHHON TeMIlepaType — TeMIepaType IJIaBJeHHs — HaOIIoJaeTcsa Iepexon
BellleCTBA M3 TBEPJOI'0 arperaTHOro COCTOAHHUA B JKHJAKOe — ILIaBJIeHHE.

HexoTopsle BeljecTBa CIIOCOOHBI MePeXOAUTh M3 TBEPAOIO arperaTHOTO COCTOSHUA
cpa3y B rasoobpasHoe, MUHYA JKHUIKOE. ITOT MPOIECC HA3BLIBAIOT CyOMMMAIMEeN MJIH
BO3roHKoN. Bo3roHka xapakTepHa, HalpuMep, IJA HoJa, KOTOPBLIH IIPH OOBIYHBIX
VCIOBHUAX He HMeeT JKHJKOT0 arperaTHOTO COCTOAHUSA (MeZHIITMHCKHH HOJ — 3TO
cuuproBoil pacrsop). Ilogmaércsa Bo3roHKe Boja, IIOTOMY Oellbe IIOCe CTHPKHU MOXMK-
HO BBICYIIMTHL Ha MOpoO3e.

Ob6paTHoe sABJIeHHe — OpeBpalleHue razoo06pasHoro BelecTBa B TBEPLOE — HOCHUT
HazBanue gecyomumanusa. [Ipumepom jecybauMamuy MOMKHO CUHUTATH oOpasoBaHue
HHes: BOASHOM map, cojep:kamiuiica B aTtMmocdepe, IpeBpaliaeTcs B KPUCTAJIIHNKH
JbJa, KOTOPbIE OCENAIOT Ha XOJIOAHBIX BETBAX OepPEeBheB W IIPOBOJAX.

CoopmynupyeM BBIBOJALI. B 3aBHCHMOCTH OT YCJIOBHUH BeIeCTBO MOXKET HaXo-
JAUTBCA B JIOO0OM U3 TPEX arperaTHeIX cocroaHuli. VM3 ommHoro arperaTHoro cocro-
AHUA OHO MOJKeT IIepeXOoJUTh B Apyroe: ras (map) — B KHAKOCTh (kKoHOeHcauus),
JKUJIKOCTE — B ras (ucnaperue), KUIKOCTh — B TBEpPHOe COCTOAHHe (Kpucmasiu-
3auyus), TBEPHOe BeIleCTBO — B KHIKOCThL (n./iasjeHiue), TBEPAOe BellleCTBO — B ras

Cxema 1
€] @
BoaroHka @ ® WcnapeHue
(cybnumaums) @
/ @ \
Hecybnumauuns las KoHpgeHcaums

MnasneHune ‘.: '. ...
- ...:. .:

Kpuctannusaums

Teépaoe BewecTso
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(cybaumayus, MIN 60320HKA), Ta3d — B TBEpPJOe BelllecTBO (decybaumayus). ITH
mepexonsl IIOKasaHbl Ha cxeme 1.

B sTom maparpade BbI MOBHAKOMHUJIMCH C SABJIEHUAMHN B3AUMHBIX IEPEXOIOB Be
IecTBa M3 OJHOI'O arperaTHOTO COCTOAHMA B aApyroe. CaMo BeIlecTBO IPH 9TOM He
u3MeHAN0ch. TaKkue ABJIeHUS HA3BIBAIOTCA (PU3MUECKMMH.

uusi, UCnapeHue, KpUcTannusauus, nnaeneHue, cyénumauus (Bo3roHka),

pAecybnumauuna J

1. Jaite cpaBHUTENLHYIO XapaKTepUCTUKY PasnuyHbIX arperaTHbiX COCTOAHWIA BellecTea
no cnepylemy nnady: a) pacctosHue mexay dactuuamu; 6) cnocoBbHOCTb K TEKYYECTH
M CXXMMaeMoCTH; B) CNOCoBHOCTb coxpaHaTe GopMy KM 0OLEM.

2. Paspenute npennoXxeHHble ABNEeHWA Ha Age rpynnbl (PU3NYECKME U XMMUYECKVE AB -
neHws): a) BbiNapuBaHWe convM M3 pacTteopa; 0) BbipallMBaHWe KPUCTANNOB M3 pacTBO-
pa conw; B) pasfnoXeHwe BoAbl INEeKTPUYECKMM TOKOM; ) GpOTOCUHTES; A) pacTBOpeHue
caxapa B BOAE; €) M3MeHeHue LBeTa 4as npu aobasneHun NMMoHa.

3. Bam u3BecTHbl B3auMHbIe Nepexoibl BoAbl U3 OAHOr0 arperaTtHoro CoCTOsiHUA B ApY -
roe: TBEpaoe (nén) — xwuakoe (Bopa) — rasoobpasHoe (nap). BoamoxeH nu nepexop,
1“3 TBEPOOro COCTOSHUA B razoobpasHoe?

4. Kakoe W3 nepeyvYncrieHHbIX SBNEHWM HABNFAETCA NUWHUMM B CledylolweM nepedHe:
a) nnaenexue nbga; 6) kuneHwe sodbl; B) 0bpasoBaHue Kanefb BOAbl; ') KOHAeHcauus
BOASIHOrO napa; A) kpuctannuadauusa Boabl? MNoscHWTe cBoW BLIGOP.

]

5. MNpepnoxeHHyld cxemMy B3aWMHbIX NEepexofoB arperarHbiX COCTOSHWIA BELLeCTB MNpo-
WNNIOCTPUPYINTE KOHKPETHLIMKW MPUMMEPAMKU W NOKaXKUTE 3Ha4YeHWe Takux B3auMHbIX rnepe-
XOO0B.

6. Moyemy BO BpPeEMS COPEBHOBAHUI UIypUCTOB WM XOKKEMRHBLIX MaT4yei OenawT nepe -
pbiBbl Ha 3anMBKY nbaa?

7. No4emy nocne KynaHwsa B peke Winm MOpe 4enoBek Aaxe B XapKylo norogy owyuwaet
npoxnagy? CnporHoaupynte Tennosbie ahdekTbl BCex NepexoioB 1n3 oAHOro arperaTHo -
ro COCTOSIHUSI B Opyroe.

S A

Ucnonb3yiiTe AONONHUTENBHYIO UHPOPMAaLUIO

8. MoparoToBbTe COOBLUEHNE O CYXOM Nbae.

9. YT04HNTE BO3MOXHOE YWUCNO arperaTHbiX COCTOSIHWIA BellecTB. AprymMeHTUpyiTe CBOWA
OTBET CBEAEHUAMU, NONYYEHHBIMU U3 PA3NUYHbIX MCTOYHMKOB MHDOPMaUnK. YkaxuTe 3Tn
UCTOYHUKMN.

10. K BaxkHelwurM CBOWCTBAM BELUECTB OTHOCATCA WX (PU3NYECKMe KOHCTaHTbl, B TOM
ynucne TemnepaTtypbl KUMNeHWs W nnasneHusa. HaihTu gaHHble BenM4YMHbl MOXHO B cnpa -
BOYHOW nuTeparype unn UHtepHete. Onpegennte uU 3anuwimvte Temneparypbl KUNeHus u
niaBneHus aMmmuaka, 3TUI0BOro cnupta, rugpokcuaa Hatpus. C Kakoil TOYHOCTBIO Npu -
BEAEHbl 3TV 3Ha4YeHWs B crnpapoYyHuke? B Kakmx eaumHuuax OHW M3MepsiioTca?

L 3
ArperaTtHbleé COCTOSIHUSI BELLEeCTBE M UX B3aMMHbIe Mnepexonbl: KOHAeHca- @J

.
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IIpakTuyeckas padora 1

INPABWJIA TEXHUKHN BE3OITACHOCTHA
M HEKOTOPBIE BUJbl PABOT B XMUMHWYECKOM
JIABOPATOPUUN (KABMHETE XMMWWN)

B xumuueckon nabopatopun Heobxoaumo cobniogats ocobbie npasuna npu pa-
6ote c obopymosaHueM U peakTuBamu. Mouemy? Kakoebl 3t npasuna’?

1. Bo Bpema ypoka yyalimecsa OOJKHBI ClIeJOBAThH YKa3aHUAM YUYUTENA U MH-
CTPYKIIMAM IO TeXHUKe 0e30IIacHOCTH, OBITH OUYeHB BHUMATEJILHBIMH.

2. Kareropuueckn sampelljaeTcs IpofoBaTh Ha BKYC BelllecTBa B KabuHeTe XHU-
muu. HioxaTe MX MOMKHO, JUINb HANpPaBIAA JEIKUM ABH)KEeHUEM PYKU HCIIapeHUuA
K HOCY, IIPH 9TOM HeJb3s BABIXATH IMOJHOM rpyabio (puc. 13).

Puc. 13. OnpepeneHuve
3anaxa BeLLECcTB

r— ~

Puc. 14. CnupTtoBka

3. VuamumMes samnperieHo IPOBOAUTE JIOObIE OMBITHI,
KOTOpPbIe HEe IPeAyCMOTPEeHBbl JaHHOIN IPaKTHYECKOH MM
nabopaTopHOil paboToil.

4. O pacchImaHHBIX BeIleCTBAX WIH PAa3JIHUTBIX pe
aKTHBAX YYEHHUK JOJKeH He3aMeIJINTeJIbHO COODIIIHTH
YUUTEJI0 WIN JabopaHTy.

5. Obo Bcex HeroJiaiKax B pabore obopynoBaHusa u
IPYrux mpobieMax YUeHHKH AOJKHBI HEMEIJIEHHO co00
MUTh YVIUTETI0 U IMpeKpaTuTh padbory. Henb3sa BRLIUBATH
B KaHaAJIMU3aI[MI0 OpraHMYecKHe KHAKOCTH U PacTBOPHI.

6. Hennsa ocraBaaTh 06e3 IIpHCMOTpPa BKJIIOUEHHLIE
HJIN TOpsAIlHe HarpeBaTelbHble npubopsl. Bo Bpemsa
ypoKa HeobxoguMo cobuarogaTh IIpaBHJja IIOXKapHOIl Oes-
OIIACHOCTH M TeXHUKY obpallleHua ¢ dieKTpoiupubopa-
Mu, crnupropramu (puc. 14) m rasoBbIMH TIOpeJIKaMH
(puc. 15).

7. Ilpy mosy4YeHWH TPABMbBI UJIW YXYIIIEHUH CAMO-
YYBCTBHUA YYEHHK OJI}KeH MpPeKpPaTUTh paboTy U cpasy
COOOITUTE 00 3TOM YVUHTEJIIO.

8. BemectrBa Helb3A OpaTh pyKaMH, HYKHO HCIOJIE
30BaTh MOJIA STOr0 CcIelHa/JbHBbIe IIIIATeNH, JOXKeUKH,
IUHIIETHI.

9. Hesnb3A HAIWMBATE W [EPEMEIINBATH PEaAKTHBBI
BOIM3U JIHIIA.

10. Heo6xoguMo TTONB30BATHCA TOJBKO YHCTOM Ja
dopatopHOU mocymoi. OcTaTKM PEeakTHBOB WJIH WX pac-
TBOPOB 3allpelllaeTcdA BBICBINNATHE M BBIIMBATHL OOPATHO
B MCXONHBIN COCYJ.

11. TTocne mpakTHUUYECKOTO 3AHATUA YUALTUECH HOJIMH
HBEI cIaTh 00OpYAOBaHME M PEAKTHUBLI YUWUTENIO0 WM Jia-
fopaHTy.

12. Ilo oxonuyanuu paboTbl HEOOXOAMMO IPHBECTH
pabodee MecTO B IIOPSAAOK M TIIATEIHLHO BBIMBITH PYKH
C MBLJIOM.
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Hna paboTel ¢ 00afarOIINMHA HENPHUATHBIMK 3alaxXaMWd WJIHM BpPeIHBIMH Belle-
cTBAMU MpefHA3HAUEH 8blmaAncHOU wrag (puc. 16). 3amurHble OUKU IMIpeIHA3HA-
yeHbl 1A paboThl ¢ BellleCTBAMM, KOTOpPble MOTYT TpaBMHpoBaThk riasa (puc. 17).

Harpesaume. IIpu Harperanuu OpPOOHUPKY [JEP/KAT CIENUAJBHBIM [IeprKaTeseM
(puc. 18).

O6BEM KUJKOCTH B HArpPeBaeMON IPOOMPKE AOJKEH COCTABJIATH He Goseel/y eé
o0béMa. 3allOMHUTE, YTO IIPOOUPKY HAJO YAEpP:KHUBATh B BepXHEHN yacTH IJIaMeHH —
TaM HauboJee BBICOKas TeMmieparypa. IIpoGupKy aep
JKUTEe HAKJOHHO, moj yriom 30—45° ¥ moBepxHOCTH
crona. OTBepcTHe OOMKHO OBITE HAIIPABJIEHO B CTOPO
HY oT cebA M OT coceleil Ha ciaydail BbiOpoca KHIKO-
cTiu m3 npobupkm. B Hauasme HarpeBaHHUA IPOOHPKY

-
HECKOJIBKO pa3 IpOorpeiTe IO BCel AJiMHE, 3aTeM Ha
rpeBaiite eé comep:xumoe. Eciu B mpoOupKe ecTh oca-
0K, OyabTe 0COOEHHO BHUMATEIbHBI: HUMKHIOK YacThb
L

3-15509C )
2-5200C

1-300°C

NpoOMPKH HaM0 BCE BpeMs BCTPAXMBATHL I IlepemMe
IINBAHUA.

Ecam BBl Harpepaere IIpOOMPKY € TIa300TBOIHONI
TpyOKOH, MO KOTOPOHM ra3 BBIXOJUT B PAcCTBOP, Bamk-
HO He JOIIYCTUThL 3acachblBaHMA pacTBOpa B Harpeaae-
My TpoOupKy. I1oaTOMy BBIHBTE KOHEI[ Ta300TBOHOI
TPYOKHM M3 pacTBOpa U 3aTeM 3aKOHYWUTe HArPeBaHWE.  ppc. 15, [agoBas ropenka

IIpogedume HazpesanHue pacmeopa noBaAPEHHOIL
cotu.

H3Mmensuenne M cMemuBaHue. [[1a u3MenbuyeHHS
HEKDPYIHBIX KYCOYKOB BeIlleCTBA C TBEPAOCTHI0O MEHE
me TBépmoctu (papdopa B XUMHUECKHUX J1abOpaTOPUAX

1na’terial 100.tilda.ws

npumeHAT ¢dapdoposeie cryuku (puc. 19). IIpu pac
TUpaHUN CUJILHO HAYKMMaTh IECTHKOM He HYKHO.

CMmelnuBas TBEpAbIe BellecTBa, pacTHpaiTe HX
B CTyIKe BMecTe. XOpPOIIero CMeIIMBAHUSA MOYKHO OO
CTHYb, €CJIM BellecTBAa CHa4YaJia BBICYIIUTb U M3MeJb-
YUTh.

C nomowbro cmMynku U necmuka usmenvbiume Ky
couex mena 0aa 636ecu, Heobxodumoil npu 6vinojHe-
HUU QuibmposaHus.

dunprrTpoBanne. PUILTPOBaHHE CHYIKHUT A OTHAE
JeHHs TBEPABIX BEIeCTB OT KHUAKocTed. JHuAKOCTB,
npoineaiaa depes (GUILTP, HasblBaeTcA «(OUIBTPAT».
DuUIbTPEI U3TOTABJIMBAIOT W3 CIEIHAJLHOH OyMaru.

l'oroBble QuUABTPEI — Kpyru (PUILTPOBAJILHON Oy
maru. lIlopucTocTe TakuxX (UIBTPOB ONpeNeNA0T IO
IBeTY YIIAKOBOUHOM JIEHTBHI:

e po30Basg MJM 4YEpHas JIeHTa — KPYIHOIIOPHCTHIE
(hUIbTPHI;

* Qeyad JleHTAa — OyMara cpefHed IPOHHUIIAEMOCTH;

¢ CUHAA JeHTa — ILIOTHBbIe (PUILTPHI, NpeaHasHAa-
YyeHHBIe NJA (PUJIBTPOBAHUA MEJKO3ePHUCTBIX OCAJKOB. Puc. 17. 3awmTHbie 04ku

Puc. 16. BoeitskHoi wkad
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Puc. 18. Oepxarens ana npobupok Puc. 19. Crynka ¢ necTtukom

Hna GuiabTpoBaHUA HCIOJB3VIOT BOpoHKH (puc. 20). Pazmep (QuiabTpa IoJMKeH
OBITH TAKWUM, 9TOOBI OH HE AOXOAWUJ N0 Kpas BOPOHKU Ha 5—T mMm. BopoHKY yKpernuTte
B KOJbIle IITATUBA, MOJ HEE MOCTABbTE CKIAHKY-NpuéMHUK. CauBHaA TpyOKa BOPOHKU
JOJIZKHA KacaThbCsA CTeHKH CKJIAHKHU-TIPHEMHHKA. I'OTOBBINH (GHIIBLTD CIO0XKHTE B YeTHIpe
pasa u BCTaBbTE B BOPOHKY; (DUIBTD HOJMKEH IJIOTHO IPUJIEraTh K Heil. YJIOKeHHBIH
B BOPOHKY (DUJIBTP CMOYHTE BOJOI WM »KHUIAKOCTHIO, KOTOPYIO OyaeTe (PHUIBTPOBATE.

ITpuzomosvme g3gecv mena 6 600e. [Jns amozo nomecmume 8 CMaAKaAH paHee
U3MeabyéHHbLL nopowok mena u dobasvme 20—30 ma 600vl. Pasmewaitme nony
YEHHYI CMECh CMEKJAHHOU NAJLOYKOL ¢ Pe3UHO0BbIM HAKOHEUHUKOM.

Ilposedume punvmpoeanue nonyvenHHou é63eecu. Ileped Qurvmposanuem
gzboamaime codeprcumoe cmarkana. Hanusaiime xwmudxocmv 6 GOPOHKY ¢ (Puab
mpom, HAnpasiis HuoKocms Ha cmeHKU 60poHKu. MoxcHo nepeausamv HudKocmy
npu noMowl CMeKJAAHHOL naioiKu. JJas amozo nanoiky npuioixume K cmakaHy,
: 6 Komopom Haxodumcsa xudkocmos ¢ ocadkom. Jailime pacmeopy cmerxams no na
J0YKe, HaAnpasisis NOmokK He 8 ueHmp guabmpa, a Ha 00KO8YI0 CMOPOHY, YMoObL
usbexcamsv paspviéa Guibmpa 6 uenmpe.

VpoBeHb KHAKOCTH B (DMJIBTPE He JOJIHKeH JOXOJIHUTh J0 ero kpad Ha 5—10 mmM.

BasemuBanme. B mIKoJbHON J1abopaTOpMM HMCIOJB3YIOTCA pPbLIYasKHBIE W DJIEK
TPOHHBIE Bechl. IIpW B3BeHmIMBAaHWHM CBIOIYYHX MaTepHaJoB B 00e HWaNIKN PBIYaK-
HBIX BECOB VKJIAABIBAIOT OJMHAKOBBIE JHUCTOYKM OyMard, HampuMep (PUIBTPLI HJIH
OAMHAKOBEIE II0 pasMepy KYCOUKH KAaJbKH. 3aTeM IIPOBEpPAIOT HACTPOHMKY (perysim-

POBKY) BecOB, N0OOMBAsiCh YCTAHOBKU CTDEJKH HA HYJe-
a2 ™\ BOH OTMETKe IIKAaJbl, OTphIBAaA WM Jo0aBaAa HeDOJIb-
mue kycouku Oymaru. Ilocme sToro momemaroT Ha OJHY
YaIlIKy BECOB pPa3HOBEChI HYJKHOM MAacChl, a Ha APYIYIO
OCTOPOJKHO IIIATEJIeM HAacChIIAIOT BeIlecTBO, M00MBAACH
VDABHOBEIIMBAHUS YAIlIeK BEeCOB. IIpW HMCIOJB30BAHUU
JIEKTPOHHBIX BeCOB Ha ILTaTGopMy KJIaayT JHCTOK Oy-
Mar# M ODHYJISIOT TOKA3aHWs BeCOB. 3aTeM HACHIIAIOT
H3MepseMOe BeNlecTBO.

Ecam Hazo B3BeCHUTH pacTBOpP, Ha IIATQOPMY DJIEK-
TPOHHBLIX BECOB CTAaBAT IIYCTOH CTAKaH, IIOKA3aHMs BECOB
00HYIAIOT, a 3aTeM B CTAKAH HAJIMBAIOT HEOOXOIUMYIO
Maccy pacTBopa.

\ J Bzgecome 5 2 nosapeHHoOll coau, pacmeopume eé &
20 man 600vL u uszmepbme maccy pacmeopa (npu Hau-
Puc. 20. KoHycHas BOpPOHKA  wuil IACKMPOHHLLX 6€COE ).




CkayaH C

IlpakTuyeckas pab6ora 2
HABJIIOJIEHUE 3A T'OPAIIIEM CBEUYOMN

B 3ameuatenbHon kHure M. @apapes «Wctopus cBeun» ectb crpouku: «Pac-
CMOTpeHWe (PU3UYECKUX SIBNIEHMWA, MPOMCXOAALMX MPU TOPEHWH CBEYM, npep-
cTaBnsier cOOOM camblii LUMPOKHUW MyTb, KOTOPbIM MOXXHO MOLOMTH K WM3YUYEHMIO
€CTeCTBO3HaHUs... Sl cobupaloch U3NOXKUTb BaM... PAf CBEAEHUN MO XWMWH, KO-
TOpble MOXXHO M3BJIeYb U3 TOPALLEN CBEYUY.

Kakue siBneHusi Bbi Oynere u3yyatb NpW BbINOJIHEHWM 3TOW MPAKTUYECKOM pa-
60Tbi?

Onwvim 1. PusuvecKkue A61€HUA NPU 20PEHUU C6E€HU

BospmuTe HeboMbIIyio napaMHOBYIO cBedy (MOMKHO
HMCIIOJIb30BATh OrapOK CBeYM), 3a’KruTe CIWYKY M, Harpe
Badg C eé IIOMOIILI0 HMIKHUNM KOHEI CBeUHM, INPHUKPEnuTe eé
K KaelbHOH ILIMTKE UJIH KYCOUKY CTEeKJa. SasKI'UTe CBeuy
(puc. 21). ObOparuTe BHUMAHHE Ha TO, 4YTO HapaduH BO-
Kpyr (QUTHIS HAUYAHAET IJIABUTHCA, 00pasysa HebGOJBIIYIO
ay:xuny. Kakoe sapnenme mpoucexoautr? Yepes HeKoToOpoe
BpeMsA JIVIKUILA [epeloJiHAeTC, KUAKNI napauH crekaer
o KpasM cBeud, o0pasys IIPpH 3acCThIBAHUHN NPUYYAJIHBEIE
noréxku. Kakoe sBlleHHe HPOUCXOMUT?

Onvum 2. Cmpoenue naamenu ceéeuu

IIpoTkHUTE A3BIYOK IIJIAMEHH CBeUYH CIIMYKOI, JAep:xa eé
3a roJoBKY. Hepes JBe CeKYHIbl BbIHbTE CIUYKY M3 ILIamMe  Puc. 21. Mnama ceevn
HU ¥ oOpaTHTe BHMMaHHe Ha TO, KaKWe e€é JacTh obyriam-
JIUCh. CgeﬂaﬁTe BBIBOJ, O CTPOEHHH IILJIaMeHH CBedHd M COOTBeTCTBEHHO O IIpaBHJIax
HarpeBaHUA IIPU BBLIIOJHEHUM XUMUYECKOT'0 SKCIepUMeHTa. 3apucyiiTe B TeTpagm
CTpOeHHe IIJIAMeHH ¥ IHOJIHUINNTEe ero 4acTH.

Onovim 3. O6napyrcenue npodyKmoé 2o0peHun napauua u 61LuAHUE 603
dyxa Ha zopeHue céevlu

BospMuTe IHHIIETOM KyCOYeK CTeKJIa HMJIM OCKOJOK (hapdopoBO#l IOCYABLI, BHE
CHTE ero B CBETAINVIOCA 30HY IJaMeHH CBeYM M IOJEPIKHTE ero TaM HeCKOJbKO
cekyHa. IlocmoTpuTe Ha NOBEPXHOCTH cTekJa miau (apdopa. O6bACHUTE, YTO TaM
IMOABHUJIOCH.

Cyxoii, jKejlaTeJbHO OXJaKIEHHBIN (HO He 3allOTeBIINI) CTeKJIAHHBIN CTAKaH II0-
JepIKUTe HajJ IJaMeHeM cBeuu a0 s3amoreBanus. O0bsAcHUTE HabIOZaeMoe sSBJIEHHE.

HaxpofiTe ropsifymo cBeuy CTEeKJIAHHBIM cTakaHoMm. dro Habmopaere? Ilouemy
noracsja cBeuya?

Ilpu ropenuu cBeum o0OpasylOTCA HE TOJBKO CayKa W BOJA, HO TaKiKe U YIJIEeKHE
asiit ras. Kak ero moskHo pacmosHats? ([ns orBera Ha BOIPOC HMCHONIB3YHTE 3HAHUA
M3 Kypca OMOJOTHMH M pas3jnYHble UCTOYHHKHN WH(MOPMAIIHNH.)

Jomonaurensnoe 3amanue. IloaroToBbTe coolblleHHWe M IIpe3eHTAIIMIO IO TeMe
«CBeun, ux Kiaaccu(UKANMUA U POJIb B KHU3HU UYEJOBEKA».

naterial100.tilda.ws




CradaH ¢ materiallodﬂ!da.ws

§ 4. ®PUBNYECKUE SIBJIEHUS —
OCHOBA PA3JAEJIEHUSA CMECEU
B XUMUUA

OIKam.qoe BELLECTBO XapaKTepu3yetca WMHOUMBHUOYasIbHbIMH CBOWCTBAMM. COXpaHﬂ-
e

IOTCA /1M 3TW CBOWCTBA B cMecsx?

MaTepHaJIOB Ha OCHOBE YHCTBIX BeIlecTB ropas3fgo MeHbIIe, YeM MaTepHuajloB
u3 cmeceil. M3 uHCTBIX BeIleCcTB, HAIIPUMED, HM3TOTABJIMUBAIOT MeIHbIe IIPOBOMA,
KpeMHUEeBbIe COJIHEeUYHbIe GaTaper M IIPOIecCOPbl KOMIIBIOTEPORB.

YueTpIMH HA3LIBAIOT BelllecTBa, KOTOpPbIE INOYTH He cogepiarT npnmeceﬁ.

Cmecn BelllecTB (HJIH ROMHOSHII,HH) B KadeCTeBe MaTepHnajJloB MCIIOJNb3YIOTCA HeHM3Me
PHMO HaIllle. HH,E[HBH,E[V&JILHHB BellleCTBEA B HUX Ha3bIBAKOT KOMIIOHEHTaMH. Ilo BHemI-
HHM, T. €. BH3VaAJbHBIM, IIPDH3HAKAM pPasjIu4dalOT I'OMOTe€HHbIe H I'eTepPOTeHHBbIEe CMeCH.

B roMoOreHHBIX CMecHIX TpaHHUIBI pasgesjia MeXAy dYacTuimaMd KOMIIOHEHTOB
He BHIHBI He TOJbKO HEBOOPVIKEHHBIM IJIA30M, HO AasKe IIOJ MHKPOCKOIIOM.

Hanpumep, Henb3A pasAuUYUTh UYACTHUILBI T'A30B, BXOAANMX B COCTAB BO3JyXAa,
HJIHN KOMIIOHEeHTEI CHHpTOBOfI HACTOMKH Hoga.

B rereporeHHbIXx CMecCAX YacTHIObl KOMIIOHEHTOB MOMKHO 3aMeTHTb HeBoopy}I{éH
HBIM TyiazomM. K Takmm cMecAM, HallpuMep, OTHOCATCA I'OpHBIe IIOPOABLI, CTHPAaJbHBIE
IIOPOIIIKH, CTPpOHUTEeJIBHEIE CMECH.

IlpuBenéHHBIE IPHUMEpPE! IIO3BOJIAT IIPENJOKHUTEL KJIacCH(HUKAIIMI0 cMecel, OCHO
BAaHHYIO Ha HX arperaTHoM COCTOAHHH.

PasnuuaroT TBépaple, 'KHAKHE M razoodOpasHbie CMecCH.

K TBép,II;HM reTeporeHHbIM CMeCsaM MOMHO OTHeCTH I'OpHBIe IIOPOAbl, KOMIIOHEHTaMM
KOTODBIX ABIAKTCA MHUHEPAJbl, HAIPpUMED rpaHuT (0T Jar. granum — 3epHO).

JlaGopaTopHbii onbIT 3

PaccmoTpuTte nop Aynoid Kyco4ek rpaHuTa. Bbl yBWMAWTE OCHOBHLIE KOMMOHEHTLI 3TOr0
MUWHepana: keapL, cniogy W nosesoi wnar. OnuwnTe Kx.

K TBépABIM TOMOTEHHBIM CMECAM CJEAYET OTHECTH OOJILIIIMHCTBO CILIABOB, B TOM
4qucJe U I0BeJHPHBIe, B KOTOPBIX COJep:KaHHe OCHOBHOIO MeTaJlja, HaIpuMmep 30J0-
Ta, 0003HAUEHO C MOMOIIBLIO CIeIlMaJbHOM ITPOOEI.

IIpuUroToBUM HCKYCCTBEHHVIO I'eTEepPOTeHHVIO TBEPAVIO CMeCh.

JlaGopaTopHbii onbIT 4

Ha nuct BGymarn nomectute wwinatenem nopoLloK Cepbl U XenesHble onuikn (B COOTHO-
LWeHu npumepHo 1: 2) 1 TWaTensHo nepemMellanTe CTeKNsSHHOW nano4dkoin. PaccmoTtpuTe
MONY4YEHHYI0O CMEeCb HEBOOPYXEHHbLIM ra3omM KU nog nynoii. Kakol BbIBOO O CBOWCTBax
KOMMOHEHTOB CMECW Bbl MOXeTe caenarb?

[MonosuHY Nony4eHHOW CMeCU BbICbINbTE B CTakaH C BOOOW. BTopyio nonosuHy HakpouTte
nuctom Bymarm U nogHecuTe K HeMy MarHut. Yto Habnwopaete?
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HerpynHo caenaTh BBIBOJA O TOM, YTO B IIPUTOTOBJIEHHOM CMeCH MHANBHAYAJIbHBIE
cBOMCTBA Kesie3a (CITOCOOHOCTHE HAMATHWUYMBATHCH) U Cephbl (CIocobHOCTH (JIOTHPO
BaTh — ILJIABATH Ha IIOBEPXHOCTH BOABI M3-3a HECMAYHBAEMOCTH) COXPAHAIOTCA, II0-
9TOMY HX CMeECh JIETKO pPasdesinTh.

K KuAKEM cMecAM OTHOCHTCA BOJA MOpei M oKeaHoB. Ymcras MoOpcKas BoAa
ABIAETCA T'OMOIeHHOH CMeCchbl0, a TOUHee, pacTBOpoM cojieil B Boge. CoJIEHBIN BKYC
MOPCKOH BOJe IIPHUIAaéT XJOPHJ HATPHA, a TOPBKOBATBIM — COJMH MarHud. Bcin
B MOPCKOI BOJEe COAEpP’KHTCA B3BeCh YACTHIL IIOYBELI, TO BOJAA ABIAETCA IeTepPOreH
HOHM KHUJOKOH CMeChIO.

B MeauinudHe HCIIONB3yeTCA OUHIIEeHHAA OT HpPHMeceidl BoJa KaK pPacTBOPHUTENb
LA TPUTOTOBJIEHUA JEKAPCTBEHHBIX (hopM ¥ ansa mHBeKnui. OgHMM u3 crocoboB
MOJNyYeHUA TAKOM BOABLI ABIAETCA THCTUWILIANMA, WJINA IEepPeroHkKa, a IIoTOMY TaKyio
BOAY HA3BIBAKT JucmuJiuposarHoii. KpoMe MeZWIMHBI, OHA IINPOKO IIPUMEHAET
cA B XUMHWYECKHMX JabopaTopuAX JJIA NPUTOTOBJIEHUA PACTBOPOB OIIPEAEJIEHHOTO CO-
cTasa.

Yrobbl NO3HAKOMHUTLCA C AUCTUJIANWENH, o0paTUMcsA K 3JKCIEePHMMEeHTY. ¥YcCTa
HOBKa AJig JIabopaTOPHOTO MOJYUYEHUS AUCTUIIMPOBAHHON BOAbl (puc. 22) cocrout
U3 nepezoHHOll KO0nOb. (B HEE HAJIMBAIOT BOJY, KOTOPYIO HEOOXOJUMO OYHCTHUTH), CO
eIUHEHHON ¢ xon0dunvHukom. Tak HA3BIBAIOT YACTh YCTAHOBKHU, B KOTOPOH obpasy-
oIIyecsa OPH KHUIIEHWW B MEePeroHHOW KoJabe mapbl BOJABI OXJIAXKIAITCH, KOHIEHCH-
pyIOTCA B KAalleJIbKU U CTEKAIT B NPUéMHUK (CTAKaH UIU KOJIOY).

K ugkuM cvecaM oTHocuTca He(Th. Ecam B Hell HeT YacTHIL TBEPABIX BEINECTB,
He()Th MOKHO CUHTATH I'OMOTeHHOH CMEChI0, U3 KOTOPOH MHOJYYAT HeoOXoguMbie
COBPEMEHHOMY HHAYCTPHAJIBLHOMY O0IIecTBY He(MTeIIPOLYKTHI.

MeperoxHHas
kon6a

XonogunbHUK
« Pyﬁamxa»

Umﬂn bHUKA

Puc, 22, JlaBopatopHasi ycTaHOBKa A5 NEepPeroHKW XWAKoCTen







