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Puc. 62. 3arpasHeHne TOBEPXHOCTHBIX BOT,

CHHTeTHYeCKOI0o KayuiyKa, Cofep:KalliMU PTYTh, 3arpsA3HeHbI peka Hypa
u HypuncKoe BofoxpaHUIINIIE, HCIOIb3yeMoOe AJIA BOJOCHAOKeHNA Ha-
cejleHNA. Pemars Takye Ipo6.ieMbl MOJKHO, COBEPHIEHCTBY A IPOIeCC J0-
ObIUM CHIPbS, HCIOJIb3Y s HOBbIE pa3paboTKU B 06IaCTH MAITHHOCTPOEHNS.

YuuTeIBaA BCe IepedyncJeHHbIe HKOJOTNYeCKHe NPO0JeMbl B Hamlei
pecuyﬁJIHKe, IIPOBOAUTCS NelleHAIIpaBJIeHHAas U IIPOAYMaHHAS IIOJTUTHKA
IIo 3alfuTe OKpYy:Kalomlell cpegbl oT 3arpasHennii. Ha ypoBEe rocyzap-
CTBEHHOI'O KOHTPOJIA paspaboTaHbl Mepbl, HalpaBIeHHbIe HA 3aIUTY
aTMochepbl, BOZHBIX UCTOYHUKOB U IOYBBLI OT BPEJHBIX BO3JeiiCTBUIA.

3afaun SKOJOTHH W OXpaHbl IPUPOABI — 3TO PAIWOHATLHOE WC-
TOTh30BaHNE TPHPOAHBIX PECYPCOB, 3aIlllWTa OKpYsKaoImieil cpelsl oT
sarpsAsHeHuil. BajkHo coxpaHUTH GoraTcTBa Halleil CTpaHbBI A 6y Y ITAX
IoKoJIeHn#. B 5ToM [O/IKHBI OPUHATH yYacTUe U Bbl — IIKOJBHUKHI
Kasaxcrana.

NpoBepr cebst

1.4Yro Takoe mnpuponHEe pecypcH? Kakumy oHM OnBapoT? [IpuBemmTe
NPUMEPEH .

2. HazoBute 4 npenMmerTa, KOTOpEIE CIOeJIaHH U3 HEBO30OBOHOBISAEMEX
pecypcoB. [locrapaTech NPUIOYMaTh MM TaKyl 3aMeHy, YTOOH MC—
NONb30BaTL BO3SOBHOBJSAEMHE pecypchH. COCTaBbTe CHOMCOK TaKMUX
3aMeH.

3. [lepeuncianTe CymecTBYOmME SKOJOTUYECKMe MpobieMs B KasaxcTaHe.

4. Kakye 3sKoOJIOI'MYECKME npob‘nemb} Kacnuiickoro MOpA CBASaHBl C IO—
Buuert HebTU?

5. HasoBuTe NpOMEIIJIEHHEE T'opofa KasaxcTaHa, KOTOpele B HaubBoJblen
CTeneHM 3arpAasSHHIT OKpyXawmyl cpeny. MokaXMUTe MX Ha Kapre.
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PaccraxmuTe o BuOAx NPOU3BOACTBA, Hambolee 2aTpPA3HAKIMK NpU-—
poay.
. lloueMy HYXHO COXPaHATb BOJHEE PeCYPCH?
7. lloueMy HeOBGXOOMMO OXPaHATb aTMOCOEpPHEN! BO3OYX B GONBIKMX T'O-
pomax M NPOMBIIJIEHHHX LEeHTpax?
8. HasOBUTE OCHOBHHE HAMpaBJIEHWS pPElleHUs [IPOBIEMbl GEPEXHOTO U
palMoHANIBHOTO MCIOJb30BAHMUS XUMUUECKOTO CHPbS.

o

TpoiimnTe N0 CChUIKE QR-KOHAa M BHIOJHUTE 3alaHud. 7

HcenenyeM KHCIOTHBIE TOKIN
Brr MOJKeTe IIPOC/IEJUTH 3a BOS}.’[efICTBPIeM KHMCJIOTHBIX JOX-
Jeil Ha pasjIuuHble IPOAYKTHL U BemiectBa. COMIUTE B JIOMKEU-
\\g Ke I CKUTaHUA HeO6OJIbIII0oe KOJIMUECTBO cepsl. 3amoJIHITe

U

BBIJEIAIOIAMCH I'a30M IIOJIYJIUTPOBYIO OYTHUIKY. Pasmenure
cojep:KnMoe OYTHIIKM HA TP MeHbBIIHEe eMKOCTH. B mepByio
IOMECTHTe KYCOYeK KOKYPbI A0JIOKa, BO BTOPYIO — KYCOUYEK
Meja, B TPEThI0 — JIUCTOUEK JII0GOTO JOMAIIHETO PACTeHW.
Tlonep:xure oTu npeamMersl 5—10 munyT. IloHabawogaiiTe, uro
mpousoniio ¢ obpasnamu. O6bACHUTE Pe3yJIbTATHI OMBITA.

Camoe BaxHOe

IIpupoxHble pecypceshl AeATcA Ha 60306H06LAeMble T
“'neeos3obH061eMble. VIcIOTB30BaHE W NOOBIYA IOJIE3-
‘QHHX HCKOIIaeMbIX CONPOBOKAIOTCA HeKeJlaTe IbHBIMHA
XMMIYeCKUMHU NPeBPaIleHuAME 1 JaoT OTX0ABI. 3aja-
~ UM 9KOJOTHH ¥ OXPaHbI IPUPOALI — BTO palHoHAIbHOE
HUCIOIb30BaHNe IPUPOJHBIX PECYPCOB, 3aIIUTA OKPYIKa-
foImeii cpefbl OT 3aTPA3HeHNI.
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Yue6Hoe usdarue

OcnasoBa Meiipamkyas KaObli6exoBHa
Ayxannesa Keipmbissr CeiiceHGekoBHA
BeaoycoBa Tathsna I'eHHagbeBHA

Xumus
V4e6HUK gia 7 KiaaccoB 00I{eo6pasoBaTebHBIX IITKOJ

Bropoe usganne, nepepaGoTanHoe, JOTIOJHEHHOE

Pemaxrop T. Tpouerro
Xymox. pegaxTop A. Arvin
TexH. pegaktop M. Bexbocvinosa
Koppexrop C. Cybebaesa
KomnslorepHas Bepctka I'. Xawupoeoil

Tocynapcreenras aunersuns Ne 0000001 Boimana usgareabcTBy MuHECTEPCTBOM
obpasoBanus u HayKn Pecny6iaukn Kasaxcran 7 uoms 2003 roga

UB Ne 6467

ITopnucano B meuars 16.06.25. Mopmar 70><100’/m. Bywmara odcerHas.
TleuaTs odcernasa. lapanTtypa “SchoolBook Kza”. Yei. meu. 1. 12,26+0,32 dopsai.
Vea. gp-orr. 50,98. Yu.-uzg. a1. 6,88+0,54 dopsamn.

Tupax 90000 sx3. Sakaz Ne

Hsparenscreo “Merren”, 0560009, Axmarsl, np. AGasn, 143
®daxc: 8(727) 394-37-58, 394-42-30.
Teur.: 8(727) 394-41-76, 394-42-34.
E-mail: mektep@mail.ru
‘Web-site: www.mektep.kz





OEBPS/bg96.jpg
Iloarpynna, B KOTOPYIO BXOXAT 5JI€MEHTHI i MAJBIX, U GOJIBINNX II€PHOJOB, HA3BI-
BaeTcs 2/1a6HOlL nodzpynnoil (IOArPYIIa IIieJJOYHbIX MeTaJJIOB, IOATPYIIIA IaloreHOB).

Iloarpynma, B KOTOPYIO BXOJAAT 3IeMEHTHI TOJBKO GOJBIINX IIePHOJ0B, HA3hIBAETCH
nobounoli nodepynnoii (mogrpynma 1B Cu, Ag, Au).

Peakuuu, mpoTeKarmIue ¢ BblJe/leHIeM TelJIOThI, Ha3blBAIOT dK30MePMULCCKUMU
(rpeu. sKz20 — “HapYKY”).

Peaknuu, mpoTeKaoIne ¢ TOTJIONeHNeM SHEPT A, HA3BIBAIOT dHOOMeEPMULECKUMU
(rped. sHZO — “BHYTPB”).

Ci103kHbIe BelllecTBa — BTO Bell|ecTBa, 00pa3oBaHHbIe ATOMAMH PA3HBIX XUMHYECKHX
2/1eMeHTOB. VIX HashIBAIOT TaK:Ke Xumuieckumu coeduHeHuamu. K coxHpIM BelliecTBaM
OTHOCATCA caxap, BOJa, coia W Ip.

DusnyecKHe ABICHHT — OTO TAKHE ABJEHHA, IIPH KOTOPHIX HE IPOHUCXOJZUT IIpe-
BpallleHUs OJJHUX BEINecTB B JPyrue.

Xumuueckasi ¢popMyIa — 5TO YCIOBHAS 3aINCh COCTABA BEIECTBA C IIOMOIIBIO
CHMBOJIOB XMMUYECKIX DIEMEHTOB M HHIeKcoB. MHIeKC IOKA3LIBAET UHCJIO ATOMOB
JIAaHHOTO XHMMUYECKOTO 3JIeMeHTa B MOJeKyJe M Mumierca B (opMyse mocre 3HAKa
XUMHYECKOTrO BJIeMeHTa BHHU3Y.

Xumus — HayKa o BelllecTBaX, UX cBoiicTBax, MpeBpallleHNAX BEIeCTB U CONPOBOK-
JAIOIMUX WX ABJEHHAK.

SABaenus, B peaysibTaTe KOTOPBIX U3 OJIHUX BellleCTB 00pasyoTcs Jpyrue, HasbiBa-
IOTCA XUMUYECKUMU A6LCHULMU, WIH XUMULECKUMU PeAKYULMU.
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CHHCOK HUCIIOJBb30BAHHOU JIUTEPATYPHL

1. Bpybaesckuit A. H. Xumusa. BasoBslil IKoabHEIH Kypc. MuncK, 2009. 566 c.
2. I'apa H. H., 3yesa M. B. KoHTpoJIbHbIE U IPOBEPOYHbIE PAGOTHI IO XUMHUHU.
10—11 xnaccer. M.: Usgareasckumit fom “Ipoda”, 2000. 78 c.
3. I'pubanosa O. B. O6mias U Heopranmdeckas xuMnuA. Pocros: ®@enmkc, 2013.
249 c.
4. Epemun B. B., Kysomenrxo H. E. COOpPHEK 3ajad U YOPaYKHEHHI IO XAMIH.
IlIkonsHbIH Kype. M.: Oxsamen, 2008. 527 c.
5. Epoxun FO. M. XuMusa B BOIpocaxX W oTBeTaX. y4eb. mocobme. M.: IIpocmekr,
2011. 144 c.
6. Kysvmenxo H. E., Epemun B. B., Ilonkos B. A. Y4e6Hoe m1ocobre M0 XAMHUH.
ITkonbHblil Kype. M.: OHukce 21 Bek, 2014. 429 c.
7. JlaGopaTopHBIH NPaKTHKYM IO o0mieil m HeoprarEmdeckoil xumum / Ilox pexn.
Tanarsosa B. M., #utaoro I'. M. Pocros: ®@enukc, 2008. 411 c.
8. Jlumeunosa T. H., Menvnukoea E. J]., Conosvesa M. B. u ap. Xumus B 3a-
magax. 25600 sagau ¢ pemennama. M.: Ornke: Mup u o6pasosanue, 2009. 832 c.
9. Muxkumiok A. I]. CoopHHK 3aja4 U yOpaKHeHHI no xumuu. 8—11 kjacchl.
M.: Sxsamen, 2009, 345 c.
10. Py6unoe II. []. Xumus. ITonseri kypc. 8—11 kiaaccel. ITurep, 2010. 336 c.
11. Xumus B cxemax, TepMuHax, rabaunnax. Pocros: @ernkc, 2013. 95 c.
12. Xomuenko H.I'. CoOpHUK 3amad U YIPAKHEHU 00 XUMUIH AJISI CPeHe IITKOJIbL.
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ITpodonacerue

2

3

Taburu kesmepi
IIpupoaHble HCTOUHHKN
Natural resources

dparuus dparnusa fraction
Tabury ras OPHUPOHBIA ras natural gas
MyHait HeDTH oil

KoMip yroab coal

KepOCHH, KepMail KepocHH kerosene
JMBeJIBAIK KaHapMai AM3eIbHOe TOILJINBO diesel oil
MasyT MasyT fuel oil

ouTy™M ouTyM bitumen

MeTaH MeTaH methaue
GeH3HH OeH3WH benzene, petrol
KeMipieHy, KyiemeHy obyrinBaHNe carbonization
KOKC KOKC coke

Tac TyY3blL KaMeHHasd COJb stone salt
mracrMacca IIacTMAacCh plastic materials
JKeJTiM KJIeil glue
TOJIAATHIICH TOJIUATUIICH polyethylene
TJIIOKO3a TJIIOKO03a glucose
(dpyKTO3a (dpykTO3a fructose
caxaposa caxaposa sucrose, saccharose
KpaxMaJ KpaxMalt starch
TEeJTI0I03a TEeJUIIJI03a cellulose

KeH pyaa ore, mineral

MeTaMOP(THIK, KeH

MeTaMopduuecKas pysa

metamorphic rock

marble, crystalline lime-

MapMap MpaMop T
Kocpivmmaaap
IIpucraBrn
Prefixes
1 — moHO 1 — monoO 1 — mono
2 — nu 2 — 1m 2 —=di
3 — Tpu 3 — Tpm 3 — tri
4 — Terpa 4 — rerpa 4 — tetra
5 — meHTa 5 — meHTa 5 — penta
6 — rexca 6 — rexca 6 — hexa
7 — renra 7 — renra 7 — hepta
8 — oxTa 8 — okTa 8 — octa
9 — HoHa 9 — HoOHa 9 — nona
10 — geka 10 — peka 10 — deca
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CJIOBAPb XUMHYECKHUX TEPMHHOB

ATOMEBI — 5TO MeJbYaflliIe XMMHIYECKH HeJeJIMble YaCTHIBI BellleCTBAa. ATOM
COCTOUT M3 fAApa U DIEKTPOHOB. SIIPO COCTOMT M3 NMPOTOHOB M HEHTPOHOB. ATOM
9JIeKTPOHeHITPa/IeH, TaK KaK COTEPIKUT OAMHAKOBOE YHCJIO IMPOTOHOB U B/IEKTPOHOB,
PaBHOE HMOPSZKOBOMY HOMEDPY XHMHYECKOTO dJIeMeHTa. ATOMBI OOPeJeJIeHHOTO BHAA
HA3BIBAIOTCHA XUMULECKUMU LeMeHMAMU.

BaJjIeHTHOCTH — 5TO CBOMCTBO ATOMOB OJHOTO XHUMUIECKOTO 3JIeMEeHTA IPUCOeTHHATE
ompefieleHHOEe YHCJIO ATOMOB JAPYTOr0 XMMHYECKOTo djeMeHTa. BaleHTHOCTL GhIBaeT
TIOCTOAHHAA U TlepeMeHHad.

BemecrBa — 5T0 TO, U3 9ero cocroAT GusuvIecKue Teja. Bemjecrsa, cocroamiue u3
aTOMOB OJHOTO BHJA, HashIBAIOTCA npocmbuimu. Hampumep, Mexs, »Keje30, MarHHii,
cepa, KHCJIOPOJ, ¥ BOJOPOJ OTHOCATCH K IPOCTBIM BellleCTBaM.

Topenne — 310 XUMHUYeCKas PeaKNus, IPA KOTOPOH IIPOUCXONUT OKHUCIeHNE BelllecTs
C BBIJEJEeHIEM TeILIOThI U CBETa.

Tpynnel — 5T0 BepTHKAaIbHBIE PAJBI B Mepuogudeckoil cucreme. Kaxpas rpynmna
COCTOHT U3 /IBYX IOATPYII — IVJIABHOH U IOGOTHOM.

H3oTomnbl — 5T0 PasHOBHAHOCTH ATOMOB OJHOI'O I TOI'O e XMMHUYEeCKOr'o aJleMeHTa,
UMeIOIHe OXMHAKOBLIN 3apsaj AApa, HO Pa3zHOe MACCOBOE UHCJIO.

HMHIHKATOPBI — 5TO BellleCTBa, KOTOPbIe IIOJ AeHCTBUeM PACTBOPOB KIUCJIOT M OCHO-
BaHIH N3MeHAIT cBoi nBeT. Hanbosee H3BecTHEIE I IPIMeHAEMBIE H3 HAX — JJAKMYC,
MeTHIOpaHAK, (eHondrasent. C MOMOMILI0 HHANKATOPOB MOYKHO PACIIO3HATL KUCIOTY
WM IIeJI0Yb, HO M ONpPeJe]UTh KHCIOTHOCTh CPeJbl, TaK HasblBaeMblil pH (irs-amr).

KaramusaTop — 3T0 BellleCTBO, KOTOPOe N3MeHAeT CKOPOCTh XIMHUYECKOH PeaKkIuu,
HO caMo B Heil He pacxoayercd.

KHCI0TEI — 3TO CIIO/KHEIE BellleCTBa, COCTOAIINE U3 ATOMOB BOAOPOJA B KMCIOTHBIX
ocTaTKOB. B cocTaB KHCIOT BXOJUT pasindHOe YHCI0o aToMoB Boxopoga (HCI, H,S0,).

Koaddunnent noxkassiBaeT YncIo cBOGOJHBIX ATOMOB XHMHYECKOTO 3/IeMeHTA WA
YHCII0 MOJIEKYJI BemecTBa. KoapuiiaeHT 3a1uCchIBaeTCs Iepe; CHMBOJIOM XHMHYeCKOTO
9JIeMeHTa WJIU Ilepeji XuMuieckoii (opmyoii, nanpumep, 5H, 3Cl,, 4H,0.

Macca Moaeky b, BHIpAKeHHAsA B aTOMHBIX €IHHHUIAX MacChl, Ha3bIBAETCA MOJe-
KYAApHOLL maccoll daHHOzZ0 6euLecmea.

Moitexypl — 5T0 MeJIbUaiilliie YAaCTHIbl BellleCTBA, COXPAHAIIINe CBOMCTBA U CO-
CTaB JaHHOTO Bell[ecTBa.

OKCHABI — CIOKHBIE BEIleCTBA, COCTOAIINE U3 IBYX 9JI€MEHTOB, OTHHUM N3 KOTOPBIX
SIBJIAETCS KHUCIOPOA. MeTalabl 00pa3yIoT OCHOBHEIE OKCH/IbI, IM COOTBETCTBYIOT OCHO-
BaHuA (Na,0—NaOH). HemeTanibl 06pa3yioT KHCIOTHBIE OKCH/IBI, IM COOTBETCTBYIOT
xmesorst (CO,—H,CO,).

OcHOBaHMS — 5TO CJIOXKHBIE BEIECTBA, B KOTOPLIX ATOMBI MeTajla COeIMHEHBI
C OJIHOH MM HecKONbKHMH ruipokcorpymmamu: NaOH Ca(OH),. I'mapoxcorpynma
opHOoBaseHTHa. Yueso ruppoxcorpynn (OH) B cocraBe ocHOBaHMII ompefessercsa Ba-
JIEHTHOCTBIO MeTaJLIa.

OtHOCHTe/IBHASI aTOMHAs Macca d7JeMeHTa (A,) IoKa3blBaeT, BO CKOIBKO Pas Macca
ero aroma Gombire 1/12 Maccsl aroMa yriaepofa. OTHOCHTe IbHAS aToMHaA Macca (A ) —
aTo (pmsuUecKan GespasMepHad BeIHYHHA.

OTHocuTeIbHAA MoOIeKyasapHas macca (Mr) BemjecTBa IIOKasbIBAaeT, BO CKOJBKO
pas Macca MOJIEKYJbI Gousbime 1/12 Macchl aToMa yriepoga.

Ilepuoa — 5TO pAJ XMMHYECKHX JJ€MEHTOB, PACIOJIOKEHHBIX B IOPATKE BO3pac-
TaHHA aTOMHBIX Macc. Ilepros HaunmHaeTcs IeJ0YHBIM MerajioM (1-ii mepuox Haum-
HaeTcHA BOJOPONOM) M 3aKaHYNMBAeTCA NHEPTHEIM TrasoM. IlepHoms! genaTcsa Ha MaJble
(1-3) u Gompmue (4-7).
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ITpodonacerue

1

2

3

CTaHJAPTTHI TeMIIEPATYDPa

crTaHZapTHAS TeMIepaTypa

standard temperature

FRITBIME £ a30a (baanzama)

HaydJHad 3amuch (oruer)

scientific notation (report)

MaHBI3ABI (QHIYpazap

Ba)KHBIE (YUTYPBI

significant figures

OGypbIC HEeKOPPeKTHBIN (HeBepHbIil) |incorrect

oM BKYC taste

Tyceis BeciBeTHBII colourless

ras ras gas

6y nap vapour

CYHMBIKTBIK, JKUIKOCTD liquid

KATTHI 3aT TBep/0e BeIeCTBO solid, solid substance

epuTiH 3aT

PacTBOPHMOE BeI[eCTBO

soluble substance, soluble

epirimrik

PacTBOPHMOCTH

solubility

epitingi

pacTBop

solution

epimeiiTin s3ar

HepacTBOPHUMOe BelleCTBO

insoluble matter

epuTin PacTBOPHUMBII soluble
Kemipurikrep OY3BIPBKH bubbles
KPHCTaIIb KpHCTaLIAYeCKui crystalline, crystal
a3 epUTiH MAaJIOPacTBOPU MBI slightly soluble

Kayinri sar

onacHOe BeIlleCTBO

dangerous substance

SKAHFBIII roproumit flammable
cybanmanus cybauManus sublimation
TYHIBIPY, TYHY ocayKIeHue deposition
TYpaKchI3 HeyCTOHYMBBIH instable
TeMIlepaTypa TeMIlepaTypa temperature

(paKIuAIBIK aizay

(paKHIOHHAA IIePETOHKA

fractional distillation

Kayincisgin Texmmracs:

Texnura GesomacHocTH

safety engineering

©HepKacinTe ary

ToJIy4YeHue B
TPOMBINIIEHHOCTH

receipt in industry

seprxaHaga ary

ToJIyueHHe B JaGOPATOPHH

receipt in laboratory

a”Hajamnsa

aHajiu3

analysis

(HUBUKATBIK, KacHeTTepi

(usnuIecKkme cBoOHCTBA

physical properties

3aTTHIH JOMi

BKYC BellecTBa

taste of substance

cyzna epiveidTin

HepacTBOPHM B BOJe

insoluble in water

cy/ia epuTin

DPACTROPWM R ROJIE

soluble in water

KallHay TeMIIepaTypachl

TeMIlepaTypa KHIIeHusS

boiling temperature

GaJIKy TeMIIepaTypachl

TeMIlepaTypa IJIaBJIeHHA

melting temperature

JKBUTYOTKIBTiIITIK

TeIlJIONPOBOTHOCTE

heat conductivity
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ITpodonxcerue

1 2 3
9JIEKTPOTKISrimTiK BJIEKTPOIIPOBOLHOCTD electro conductivity
3ar any HOJIyyeHVe BelecTBa obtain the substance
Tasa 3ar YHCTOE BeIleCTBO pure substance

JKeKe KacueTTep

HHIUBUAYAJIbHBIE CBOHCTBa

individual properties

Gesmrex

qacTuna

particle

6oy KoJagapsl

cIoco0Bl pasfeIeHns

ways of division

KOCHAIapAbl Ta3apTy

OYHCTKA CMeceir

cleaning of mixes

KOCIIAHBI TYHABIPY

OTCcTanBaHHE CMeCH

mix settling

duasTpaEy (uabTpoBanmTe filtering
KYPas-’KabaBIKTap obopynoBaHme equipment
CEHIHAYBIK, npobupKa test tube

XHUMHUAJIBIK, CTAKaH

XUMHYECKUIl cTaKaH

chemical glass

cysri Karasbl

duabTpoBasbHad Gymara

filter paper

KaliTa Kpucrangay

nepeKpucrajiiansannsa

recrystallization

cysingi

duabTpaT

filtrate

KopJieH Tabakiia

dapdopoBas gaiika

porcelain cup

OyIaHIBIDY BHIIAPHBAHHE evaporation
aiigay TeperoHKa distillation
KoI0a Kos16a flask

Tas JKYPeTiH TYTiK

Tas00TBOJTHAA TPYOKA

colonic tube

3ATTHIH KYPaMbl

COCTaB BelllecTBa

substance structure

arperarThHIK, KYi

arperaraHoe CocToasHue

aggregate state

MeTanzap MeTaJLIbI metals
Gelimerangap HeMeTaLJIbl nonmetals
METANADIK HbLITbLD Merasinecknii Gileck welal shine
mimiMaimig IIACTHYHOCTh flexibility
COBBLIFBILITHIK, (COFY) KOBKOCTBH malleability
mudysms nuddysus diffusion
armochepa armocdepa atmosphere
FajlaMIIap ILIaHeTa planet

azaM OpraHusMi OpraHu3M YeJIOBeKa human body

Tipi oprarusMIep

JKHUBble OPraHUu3Mbl

live organisms

OHOXMMEAIBIK, IIPOIleCTED

OHmoXuMHIECKTe nponeccsl

biochemical processes

TBIHBIC

AbIXaHue

breath

Tyccis ras

GeclBeTHBII ras

colorless gas
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XUMUALAH TEPMUHAEP FNOCCAPUWI
rNOCCAPUIA TEPMUHOB MO XUMUW
GLOSSARY OF CHEMICAL TERMINUS

Kasaxcruii sasnie Pycexnii sisnin ANTITHHCKAN S3LIK
1 2 3
XP[M]{HJI]:IIQ 3JIeMeHTTep MeH 3aTTap/blH aTaybl
HasBaHHS XMMHYECKHX 9JIeMeHTOB U BelleCTB
Name of chemical elements and compounds
cyTex BOZIOPOJT hydrogen
OTTEK KHCJIOPOT, oxygen
asor asor nitrogen
KeMipTek YTJIepOx, carbon
TeMip JHesreso iron
CBIHAI PTYTH mercury
KYKipT cepa sulfur
MarHHI MAarsui magnesium
MBIC Meab copper
XJI0p XJI0p chlorine
drop dTop fluorine
Opom Opom bromine
o, fion, iodine
Kajanit Kalmit potassium
HaTpHil HaTpHit sodium
KalbOUi KaJIbIHi calcium
docdop dochop phosphorus
MBIPBIIIT OUHK zinc
cy BOZA water
030H 030H ozone
MBIC OKCHU[IL OKCHJ[ MeIH copper oxide
TeMiD OKCHIL OKCHIL JKesesa iron oxide
KYKipT okcuzai OKCH/]L cephbl sulfur oxide
TY3 KBIIIKBLIBI coNAHAA KHCIOTa hydrochloric acid
KYKIPT KBIIIKBLIBI cepHaa KHCJIOTa sulfuric acid
ocdop KBIIIKBLIBI docdopHas KucaoTa phosphoric acid
HaTPUI THIPOKCHIL THIPOKCHJ, HATPUS sodium hydroxide
KaJauil THAPOKCHUIL THIPOKCHJ KaIus potassium hydroxide
KaJbOWi THAPOKCHIL THIPOKCHUJ KaJIbIIHA calcium hydroxide
MBIC CYJIb(ATH cyabdar Mean copper sulfate
Kanait 6poMuai GpoMU, Kanua potassium bromide
HaTpUil cyabdharsl cyabbhar HaTpus sodium sulfate
HaTpuil KapGoHaTHI KapboHAT HATPHA sodium carbonate
TITOWBIH TIYTYH cast iron
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IIpodonacerue

2

3

BeilopraHuKaIbIK, XMMUSHBIH 0aCTANKBI YFBIMAAPhI
IlepBoHaya bHBEIE MOHATHA HEOPTaHWYECKOH XHMUN
General notions on nonorganic chemistry

XUMHAA

XHMHAA

chemistry

OeflOPTaHNMKAJBIK, XUMHA

HeoprannvyecKasa XHUMNA

nonorganic chemistry

MaTrepus

MaTepus

matter

XUMHAIBIK, KacuerTepi

XUMHIEeCKHe CBOHCTBa

chemical properties

(UBMKATBIK, KAaCHeTTepi

(dusUYeCcKNe CBOMCTBA

physical properties

Kocma

cMech

mixture

TOMOTeH/i KocIa

TOMOr'eHHasA cMeCh

homogeneous mixture

TeTeporeHJi Kocoa

reTeporeHHas cMecb

heterogeneous mixture

KOCBLIBIC coelnHeHNe compound
3JIeMEeHT 3JIEMEeHT element
JHeprus SHeprus energy

XUMHUAJIBIK, dHeprusa

XHUMHUYeCKasa aHeprus

chemical energy

arom arom atom
MOJIEKYJIa MOJIEKYJIa molecule
MEeHHUCK MeHNCK meniscus
KOHCTaHTa, TYPAKTHI IlIaMa | KOHCTaHTa constant

(HUBUKAIBIK, ©3repic

t]m:mqecxcoe H3MeHeHue

physical change

sKail saT

TPOCTOe BeIecTBO

elementary substance

KYpZeJi zaT

CJIOJKHO€E BellecTBO

substance, compound

GHHADJIBI KOCBLIBICTAD

ﬁvmapm:le COeTUNHEHU A

binary compounds

THIFBI3BIK,

ILUIOTHOCTh

density

KalHay HYKTeci

TOYKA KHIIeHuA

boiling point

JIUTP JIATD liter
Ilenscuit Ileabcmit Celsius
Kenbsun Kenbpun Kelvin
Jxoyan I:xoyab Joule

KHWHEeTHKAJBIK 3Heprua

KHHeTHYeCKasa dHeprusa

kinetic energy

TOTeHIIUAIIBIK dHepTui

OoTeHNUAJIbHAA dHEePTrUud

potential energy

HAKTBLIBIK, TOYHOCTH precision, accuracy
KeJjieM o0beMm volume

TTackansm Tlackans Paseal

KBICBIM AaBJleHHE pressure

aTMOC(hEepPaIbIK, KbICHIM

arMocdepHOe JaBaeHHe

atmospheric pressure

CTAaHAAPTTHI KBICBIM

CTaHJapTHOe JaBJeHHue

standard pressure
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[naga IX

FEO/TIOr'MYECKUE
XUMWNYECKUE
COEAVNHEHWA

§ 24. IIOJIEBHBIE TEOJIOTHYECKHE XUMHWYECKHE
COEIWHEHUA. XAMUYECKH COCTAB 3EMHOM KOPBI

CeropiHA Ha ypoke:

© Y3HaeM XUMUYeckuit
COCTaB 3eMHOW KOpbI;

® O3HaKOMWMMCA C nones-
HbIMW reonorn4yeckumm
COoeaMHEeHNAMM.

Knrouesble cnoBa

® MUHepasbl
® TOpPHble NopPoAb!

B Hacrosiinee BpeMs 3eMHas Kopa Haubojee
usydyena Ha rayounae go 15—20 gm. Ilo pe-
3yJIbTaTaM aHaJIU3a MHOTOYHCJIEHHBIX 00PasnoB
TOPHBIX HOPOJ, M MUHEPAJOB ObII BBIUNCIEH
cpeHUl coCTaB XMMHUYECKUX HJIEMEHTOB 3eM-
HOM KOPHI.

Hawubonbimee pacmpocTpaHeHWe B 3e€MHOIT
Kope uMeloT 46 a/1eMeHTOB, U3 HUX 8 (KHCJI0po/,
KpPeMHU, aTlOMUHUN, KaJbI[Hil, jKejIe30, Mar-
HU, HATPU, Kaauii) cocrapiadioT 97,2—98,8%
ee Macchl, 2 (Kucaopos u KpeMuuit) — 75% or
ofb1mel macchl 3eMIn.

Hamma nrasera cOCTOUT 13 MHOXKeCTBa XHUMUYIECKUX 3JIeMeHTOB (:KeJe-
3a, aBoTa, KpeMHHUA U T. X.). CoeJUHEHUA STHX dJIeMeHTOB HAaBBIBAIOTCA
nmunepananu. (MuHepas B IepeBofie ¢ JaTHHCKOTO minerale — “pypa”.)

Munepanom Ha3pIBaeTca BCAKOE BCTpPedaolieecd B 3eMHOI Kope
IPHPOAHOE (€CTECTBEHHOE) OTHOPOIHOE TeJjo, MMelolee 0oJiee WK
MeHee IOCTOAHHEI XHMIYeCKHIl COCTaB 1 onpeneeHHbIe (DU3NIecKne

cBoiicTBa.

B HacTodAIllee BpeMsA M3BECTHO OKOJIO 3 ThIC. MUHEPAJIOB. B cocras
OOJIBIIITHCTBA M3 HUX BXOAAT JBa, perke HECKOJIbKO XMMIYECKUX DIIeMeH-
ToB. Hammpmmep, moBapeHHas COJIb BKJIIOUAET HATPUH M XJIOP, MAarHATHBIR

3Haelwb n TbI?

CyLLIeCTBYHOT OMacHble
L8 UeNoBeka MUHepa-
JIbl, Hanpumep, YaponT
pajmMoaKTMBEH, a MUHepan
KUHOBapb U3/yuaeT napsbl,
CpaBHUMble C Napamu
pTYTV U3 pas6uUToro rpa-
LyCHVKa.

122

JKeJle3HAK — KHCJOPOJ 1 :Keje30. CaMOpOgHbIe
MUHePAaJIbI COCTOAT U3 OJHOI'O BJIEMEHTa, K IpH-
Mepy, aaMas, cepa, 3ojoro 1 ap. Toabko 40 ca-
MOPOJHBIX MHHEPAJIOB BCTpeuaeTca B IPUPOJE.

Musepabl MOTYT 6BITH B IPHpOZe KakK
B TBepAoM (YIronb, HECOK), TaK U B KUIKOM
(pTyTH, HedTH) WIU ra3000Pa3HOM COCTOAHUN
(VTJIeBOZOPOIBI, CEPHUCTHIN Tas).

Pasiuuaior MUHepasbl ¥ 0O UX (PUBHUECKUM
cBolicTBaM: 0JleCKY, IIBeTy, IPO3PAaYHOCTH,
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Puc. 61. 3arpasHerne aTMocdephl

JKMBOTHBIE UIYT HOBBIe MeCTa OOUTAHNSA, IPOUCXOLAT MUTPAIVA NEeJbIX
MOy IATIH.

KosoccanbHble 9KOJIOTAYECKHe NPOOJIeMbl BbISBIBAET J00bIUA [IOJIEe3-
HBIX HCKOIaeMbIX B aTMoc(epe. B pesyibraTe mpomeccoB o0paGoTKHU
JIOOBITHIX PYJI B BO3/YX BBIOpACBIBAIOTCA OOJIBIINE 00beMBI TOKCHUYHBIX
rasoB, MeTAJLIOB, Cepbl, yriepoia. Mecra J0oObIYU IIOCTOAHHO TOPAT,
BpIOpaceIBasi B arMochepy BpegHBIE BeIleCTBA — yrapHBIH, yIVIEKHC-
JIBIit, cepHUCTHI rasbl. Takoe sarpAasHeHWe aTMocdepbl IPHBOJUT K
YBeIMYeHUIO YPOBHA PafMalii, U3MEHEeHHUIO TeMIepaTyphl U yBeJIude-
HUIO WIN YMeHbBIIeHUI0 ocagkoB (puc. 61). OCHOBHBIMK HCTOYHUKAMU
MCKYCCTBEHHBIX 3arpAsHeHN Bosayxa asisatorca TIC, oborarurebable
¢abpurn u 3aBojbl. PemeEuemM garaHOIT TPOOJIEMBI ABIAETCA MCIOIB30-
BaHNe COBPEMEHHOTO 00OpPYHAOBAHUS.

Bansuue Ha BOZHYIO cpexy. B pesyibrarte JoGBIYM IPUPOJHOTO CBI-
PBbA CHJIBHO UCTOIMAIOTCA BoZoeMbl. [Ipu 106bIue yIIA OCyIecTBISeTCA
OTKAYKa IOA3eMHBIX BOJ, KOTOPbIe PACIIOJIATAIOTCA BOJIN3U MECTOPOIK-
neHuA. Ha KaKAyI0o TOHHY YIJIA OPUXOJUTCA TO
20 M® BOfbI, a IIPH AO0BIUE JKeJIe3HBIX PYI — IO
8 M* BOIBI. CpenHss Monekyna

IloBepXHOCTHBIE BOAbI CTPAJAIOT OT 3arpsaa-  SoAR! SR PSS

u 0KOJIO 9 AiHel B aTMO-
Hennii. Tak ke Kak u B aTMocdepy, B BOJY IO- cepe, 2 Henenb B peKe,
mamaeT 60JIBIIIOE KOJIHMYECTBO coﬂeﬁ, MeTaJLI0B, 10 net B 60NbLLOM O3€e-
TOKCHYECKHUX BeIlecTB, OTX00B (puc. 62). pe, or 3000 Ao 5000 net

BhIpAHOBCKHH CcBUHIOBbIE 1 Jlemunorop- B okeare 10 000-100 000
CKHil IIOJINMeTAINYecK il KOMOGHHATEL CTAIH | o of SeMIeV ¥ O

10000 zo 1 MAH net —
npuunHoil 3arpsasHenus Epruca (Mpreima). g peaarom nokpose
CrounsIME BojamMu KaparaHIWHCKOTO 3aBOZa  AHTapKTVKW.

3Haewb m TbI?
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§ 27. SKOJIOTHYECKHUE ACIIEKTBI JOBBI'TH
IIOJIESHBIX HMCKOIIAEMBIX

Kaxnaerii leHb MBI HCIIOJIb3yeM MHOKECTBO
PARTUUHKRIX MaTepwamorR TTPUPOJTHOTO W WC-
KYCCTBEHHOT'O IPOWCXOKIEeHUA, HO PeJKO B3a-
JyMBIBAeMCA O TOM, KAK MHOTOUMCJIEHHBI 3TH
MaTepHasbl U OTKY/a OHU GepyTca.

Ilpupodnwie pecypcbl — Telia U CHIbI IPH-
pPoabl, KOTOPhIe HA JAHHOM YPOBHE Pa3BHTHA
TPOU3BOACTBA MCHOJB3YIOTCHA ISl YAOBJIETBO-
PeHusi mOTPEOHOCTEeH O0uIecTBa, HAIIPUMED,
pacTeHusA, ;KMBOTHbIe, MITHEDAJIbI M3 3eMJIH HIH
rasbl H3 BO3yXa.

Hexoropble M3 aTHX pecypcoB — CBeKas
BOJIa, BO3JYX, TLJIONOPO/HAA IOYBA, PACTEHUA
M ’KHBOTHBIE — BOB0OOHOBJIAIOTCA CPaBHUTETHHO

CeropHA Ha ypoke:

* VI3y4iM BAUAHVIE AO6BIUN
NMoNe3HbIX NCKOMaeMbIX
Ha OKpYXatoLLyto cpesy.

KnroueBble cnoBa

© NpUPOAHbIe pecypcbl
© BO306HOBNAEMbIE

pecypcel
e HeBO306HOBAAEMbIE

pecypcel

OBICTPO 32 CUET eCTeCTBEHHBIX IPOIECCOB, TAKUX KAK IPHPOSHBIN MK
BOZIBI WJIW BOCIIPOM3BOJICTBO KMBOTHBIX. OTU MCTOYHMKHN HABBIBAIOTCA
60306H068embLMuU pecypcamu. Ecin nelicTBoBaTh aKKYPATHO, TO OPU-
poja caMa IOMOXKeT HOIIOJHHUTD HAIIM 3anackl pecypcos. Haina riasaag
3ajlaya — CJIeJIUTh, YTOOBI BTH BOBOOHOB/IAEMbIE PECYPCHI PACXOIOBAINCH
Me/JIeHHee, 9eM OHHU 06PasyIOTCH B XOJle eCTeCTBEHHBIX IIPOIIECCOB.

Ho cymiectByloT 1 Hes0306H06aeMmble pecypcul. Bpan mm ceiiuac
MOJKHO OKUATh IIOBTOPEHNUA IIPONECCOB, IPUBEANINX K HX 00PasOBaHIIO

Ha HaIlell miaHeTe MHOTO jeT Hasaj. IloaTomy
9TU PeCcypPChl MOTYT OBITH MOJHOCTHIO NCUE€PIAHbBL
(cxema 6).

Hcnonp3oBaEne 1 J0ObIUA IOJE3HBIX NCKOIA-
€eMBIX YaCTO COMPOBOKAIOTCA HeXKelaTeIbHBIMI
XMUMHUYECKUMHU TPeBPAIIEHUAMI M OTXONaMMU.

Kasaxcran sBIsieTcsa CTpaHOM ¢ PasBUTOM
JoOBIBaIOMIell OTPAciblo, IMeeT MeCTOPOIK IeHUA
pasHBIX pecypcoB. Bompochl oTpHIlaTeIbHOTO
BIUSHUA TOOBIUN U MePepaboOTKU CHIPhA OUeHb
aKTyaJbHBI, IIOCKOJBKY OTU IPOIECCHI 3aTpa-
ruBaT Bee cdephbl SeMIn:

- Jmrocdepy;

« arMmocdepy:

- BOAY;

+ JKUBOTHBIIl MUp.

3Haelub /i1 Tbi?

Cuwraercs, uTo cre-

Hbl ApeBHerpeyeckoro
AKponons packpoLunanch
60/IbLLIE N3-3a KUCNOTHbIX
LOXAEW, NpolueALvX 3a
nocnegHue 40 ner, He-
Xenu 3a Bee npeaplayine
2,5 Thicauwu ner.

Okono 40% Tepputopun
Kutasa noasepraetcs no-
CTOSHHOMY BO3/,eCTBIIO
KVCNOTHBIX A0OXAEN, a
K 1984 roay nonosuHa
AepeBbeB 3HaMeHUToro
YepHoro neca B l[epmaHunu
6blna NoBpexAeHa Takn-
MM ocaakamu.
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Cxema 6

TIpuponHsie pecypesl
Hcuepnaembie Hewncuepnaembre

Hego306- Kanmaru-

BoszobHoBasE€MbIE Bopgmsre
HOBJIA€Mble Lt ICOCMqucKHe qJecKue A
Borarcraa IlouBa, pacTuTeIH- CosiHeuHaAA ATMocdepHDIit Bogst

Heap TEECEE AT P R papuanus, BO3ZYX, Muposoro
MUp, HEKOTOpoe MOpCKHE IPH- | sHeprusd BeTpa OKeaHa
MHHEPaJIbHOE CBHIPbe JIMBBL B Jp.

Jl1060ii croco6 o6hIMH OpesyCcMATPUBAET BEIEMKY PYABI M3 BeMHOM
KODBI, UTO IIPUBOJUT K 00pa30BaHUIO IOJIOCTeH U IYCTOT, YBe INYNBAETCA
TpemuHOBaTOCTH (puc. 60).

JlpyruM HeraTHBHBIM IIOC/Ie/ICTBIEM, CBABAHHBIM C JOOBIUeil II0Te3HBIX
HCKONAaeMBbIX, sIBJIAETCS 3arpsA3HeHre UMU OJIMBJIeKAIUX CeJIbCKOX03M-
CcTBeHHBIX HoYB. IIbLIL pasjeraercsa Ha MHOI'UE
KHUJIOMETPBI M Oce/laeT Ha TIOBEPXHOCTHU IOYBHI,

?
3Haewb M TbI? Ha pacTeHHAX W JepeBbAX. MHOTHe BelmecTBa

B cpeaHem cembs MOTYT BBIIEJATH IABI, KOTOPbIE 3aTeM IIonaJaioT
8 Kasaxcrae sbibpa- B IHMOLY KUBOTHBIM U YeJIOBEKY, OTPaBJIAA Op-
cbiBaeT 6osiee 1 T Mycopa

TaHU3M U3HYTPHU.

Ilousa noABep;KeHa pasInIHbIM XMMIYEeCKHIM
N3MeHeHUAM B 3aBHCHMOCTH OT BpPeJHOCTH
nepepaﬁaTLIBaeMHx BellleCcTB. Ws-3a momagaHua B IIOUBY 60JIBIIOrO
KoJIn4yecTBa TOKCUYECKUX BeIllecTB I‘I/IﬁHyT pacreHuUsd. CiepoBaTesIbHO,

exerogHo.

Puc. 60. O6pasoBaHme IIOJOCTeH M IYCTOT, yBeIHIEHHE TPEI{HHOBATOCTH
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TasIel. Borarteiiimme MecTOpOMKIeHUSA CBHHIA U MUHKa — Puamepckoe,
SbIPAHOBCKOE U JIP.

3osoro. B Kazaxcrane umeercs 224 Mmecroposkienus 3oyora. OHO Jjo-
ObIBaeTCA HAa BOCTOKE peclybJuKN — Ha AuTae, B patione Kanouackoro
xpebTa, Ha ceBepo-3anane — B sHeTbirapmackomM paiiorne Kocranaiickoi
obsacTu.

Penkue merajuipl. K 5THM MeTa/taM OTHOCATCS: BOJIb(hpaMm, Mo-
JmbJieH, BaHAIWIl, BUCMYT, cypbMa 1 np. HeKoTopble pefikue MeTaJIbI
MMEIOTCA B OJMMeTAJIMYEeCKUX MecTopokieHnAX JPkyHrapum u Aixras.

Hepymlme moJie3Hbie HCKOomaeMble

Acoect. CaMble KPYITHBIE MECTOPOXK/J€HUA aCOECTOBBIX PYJ HAXOAATCA
B Kocranaiickoit m KaparaaguHaCKO# 06/1acTAX. 3HAUYNTEIbHBIE 3aIIachl
00HapysKeHbl Ha MecTopoxkjeHusx Borercaii Ha 1ore orpora Myrajxapbt
u B Xanray, uro B [Ily-Uneiickux ropax.

dDochopursr (coexnnenus docedopa). Kazaxcran mo samacam ¢doc-
dopuroB 3aHEMaeT Bropoe Mecro B mupe. B ropax Kaparay B IOxHOM
Kasaxcrane u B ropax Myramxapsl B AKTIOOMHCKOI 00J1aCTH HMEOTCA
KPYIHBbIE MECTOPOXKIeHUA (POchOpUTOB.

IloBapenHas coab. Kasaxcran 06/1ajaeT OTPOMHBIMY 3aIllacaM¥ COJIH.
Ocobenno Gorara moBapeHHOil cosbio IIpukacnuiickas HU3MEeHHOCTb.
MomHOCTb OTIeTBHBIX COJIEHOCHBIX ILIACTOB IPEBBIMAET 2 KM.

3amachl OT/[eJIbHBIX BHUJOB TOJE3HBIX WCKOIIAeMBIX IIPUBEJEHBI B
Tabsa. 19.

Tabauya 19
3amnacel OTIeIbHBIX BHIOB
Tlonesnoe Mecro
TOJIe3HBIX MCKOTIAeMBIX
HCKONaeMoe | B MHpe
Bomasdpam 1 Tonesroe 3amnacsl
Xpomur 9 HCKomaeMoe
Dochopur 2 Kawmensslii yrois | 176,6 mupxg T
Ypan 2 Hedrs 3,93 mupg T
Maprazer 3 Tas 1,7 tpaa m*
Caunen 5 K 17
Mosm6xesn i elle3Had pyJa MJIPZA T
Keeso 6 Maprasery 600 mupg T
Bosoro 15 Xpomur 460 Mupx T
Yrons 8 @ochopuTsl 4 mapa T

Kak BBI MOJKeTe 3aMeTUTh, HAIIA CTPaHa 00JIaJjaeT OTPOMHBIMHU Pecyp-
caMy XMMUYECKOT0 ChIpbsA. ClleyeT MOCTOSHHO Pa3BUBATH IPOUBBO/ICTBO
Ba)KHeHWIMUX BemmecTB. Takke HEOOXOAUMO HE TOJTBKO JOOBIBATH TO HJIN
HHOe CBIpbe, HO U MOJIyYaTh U3 HeTO HY!KHbIE BeI[eCTBa B XUMHUECKIE
TIPOAYKTHL.
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NpoBepb cebst

1. Onmpasce Ha kKapTy Ha c. 131, Has0BMUTe BUIH CBPbS, KOTOPHE
BCcTpevaoTcd B Kasaxcrane.

. Mo xapTe Ha c. 131 nepeunciMTe MECTOPOXIEHMS TOPKYMX MCKOMAaEMEIX .
. Tnana Ha xapry (puc. 59), yKaxuTe MECTOPOXISHMUL MeTaslyIMuecKU®
pyn B KasaxcraHe.
4. Ilo KaKuM BMIaM CHPbs Halla CTpaHa 3aHMMaeT 1—3-e Mecra B Mupe?
5. Jcriolb3ya IOMOJHMUTENbHEE MCTOUHMKM MHOOpMauum, paccKaxmTe,

KakyMy crocoGamu OOGHBalT HedTh, Tas U yToONb. EEEE

w N

IlpoMiAuTe MO CChUIKE QR-KOJa M BHIIOJHMTE 3BafaHUS. &

Jlomanmmmuii 9Kcepument. Haiigure B Bamem gome 10 pas-
HOOOPA3HBIX MpPeJMeTOB, N3roToBIeHHbIX B Kazaxcrane. [Ipes-
X IOJIOYKUTE, TJe OHU MOTIJIM ObITh IPOU3BEEHbI, €CJIU HTa WH-

7

dopManuA OTCYTCTBYeT Ha dTUKeTKe. Kak BbI cuMTaeTe, MOXK-
HO JIu OBLJIO UBroTaBJIMBATE U Apyrue IpeJMeThl ObITa B Hamei
crpane?

Omnsir “Yepes TepHIH KUAKOCTEl”, [I14 5TOr0 IIOHATOOUTCA: TabIeTKa
PACTBOPHMOrO acCIIIPUHA, BOJa, IOBaAPEHHASA COJIb, IIOACOTHEYHOE MAcJIo,
cHupT, Kpacka (IHOeBOil KPacuTeJb).

1. HayiuBaem B 1-ii crakaH BoJy, JO6ABJISEM COJIL U KPACHYIO KPACKY.

2. BeutmBaem cojiepskumoe 1-ro crakaHa B OOKaJI.

3. AKKypaTHO HaJIMBaeM BO 2-il cTaKaH MacJjio yepes3 BOPOHKY TakK,
9TOOBI OHO OKA3aJI0Ch MOBEPX COJIEHOMN BOJBI.

4. HannBaeM B 3-i cTakaH COHPT U K06aBIAeM 3eJIeHYI0 KPAacKy.

5. BouiBaeM n3 3-ro cTaKkaHa )KUAKOCTh B 0OKaJl Yepe3 BOPOHKY TaK,
YTOOBI COTEPIKUMOE OKA3aJI0Ch MMOBEPX IIOACOTHEYHOTO MacJja.

6. Bpocaem B OoKaJ TabJIeTKY acIIUpHHA.

B pesyibpTaTe B OoKalle MoJIydyaeM TPU HeCMeIINBAEMBIX CIOS MKHJ-
Kocreii. ITocie nobaBreHNs TabJeTKU acONpUHA OHA HajaeT Ha THO 60-
KaJja, T/le CJIO COJeHOI BOJABI, 1 HAUNHAET MYCKATh My3hIPH, KOTOPbHIE
YBJIEKAOT 3a c000# KPAacHYI0 KUAKOCTh U, IIPOXOJA Uepes CJIOoi Macia,
00pasyIoT HEUTO IOXOXKee Ha JIABOBYIO JIAMITY.

Camoe BasRHOE

Kaszaxcran o6J1ajjaeT pa3sHooOpa3sHBIMU OJIE3HBIMU
HCKOIAaeMBIMU U paclojiaraeT 3HaUATeJIbHBIMY 3amaca-
Mu Hed)TH U rasa, COCPeJOTOUeHHBIMH B 3alaJHOM pe-
THOHE. JTO MO3BOJIAET OTHECTH PECIYOJHNKY K PaspaLy
KpymHeHmnX HedTeLo0bIBAIOIINX TOCYAAPCTB MUpa.
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CatnaeB KaHbiu MmaHtaeBnu
(1899—1964)

W3BeCTHbIN yUeHbIV 1 0BLLECTBEHHBI AeATesb. OpraHu3oBan
AkafieMuio Hayk Pecrybavku Kasaxcrad u aBasnca ee nepsbiM
npesngeHTom. K. Catnaes — y4eHblli, BHECLUNIA HEOLLEHUMbIV
BK/aZ B pa3BuTMe MeTannyprium KasaxcraHa. OH, pasBesaB He-
ObBATHbIE NPOCTOPbI KasaxcTaHa, OTKPbUI KpynHelmne MecTo-
POX/AEHUA NONE3HbIX UCKOMaeMbix. B pesynbrate 3T0ro 8 YMC/I0
MeTannoB, AobbiBaeMblx B KasaxcTaHe, BOLAW 301070, cepebpo,
Mefb, LIMHK, ON0BO, CBUHEL, HUKeNb, KoBanbT, MOIMG/EH, BO/Ib-
dpam 1 ap.

MwuHepan, HaiiaeHHbIi npy pa3paboTke pys BaHaaus B Ka-
patay, Ha3BaH B YecTb K. M. CaTnaeBa — caTnaeBur.

yrisa Haxoxutcea B Kaparamguuckoii, ITaBrnogapekoit u Kocranaiickoit
obnacrax. KaparaHAMHCKHUI yroJIbHBII OacceilH 3aHUMAaeT ILIoIna b GoJiee
3600 km>. 91O ocHOBHasA yrosbHas 6asa Kazaxcrama. KaparanamacKuit
YTOJIb KOKCYeTCdA, II09TOMY KadecTBO ero OUeHb BBICOKoe. Bcero Gb1I0
obHapy:xeHo 80 miIacToB KaMeHHOro yrisi. x obmasa Tonmmuaa 120 M.
Bropoii o 3HAYUMOCTH YIOJIbHBII OacceitH — ERmOacTy3cKuii — pac-
moyokeH MexAy Caperapkoil u IIpuupTeImIcKOil paBHUHOM.

PynHbie mojxe3nbie HCKONAaeMbie

Kemnezo. MecToporkieHUA PYABI HAXOZATCA B OCHOBHOM B CeBepHOM
Kasaxcrane. Ocoboe sHauenme umeroT Kauapckoe m CorosioBcko-Cap-
0alicKoe MeCTOPOKIeHUA.

Mapraven., K mau6onee KpyIHBIM MECTOPOKIEHHUAM MapraHIia OT-
HocsATea Aracyckoe u JKesguuckoe, pacnosioskeHable B IlenTpajibaom
Kasaxcrane.

Xpom. 99% mMecTopoKAeHUN XpoMa BeTpedaercs B Topax Myramxap.
Boubmioit n3BecTHOCTHIO TOJIB3yIoTCA Kemuupcaiickas u JloHCKas rpy bl
MECTOPOKJIeHUIl, Cofep:KaIiue BHICOKOKAYeCTBeHHEIE PYIBI.

Hukexs. 3HaUNTEIbHBIE 3allachl HUKeJA cocpeloToueHbl B Myrai-
sxapax. Bormee 40 KpYIHBIX MECTODPOKJEHUI PACIONIOKEeHO Ha CeBepo-
BocToke Capblapkm u B TyprafickoMm mporuoe.

Amovunnii. Kasaxcran sanuMaeTr ofHO n3 mepsbix MecT B CHI' mo
pOM3BOJACTBY adioMuHus. CaMble OOJIBIINE MECTOPOKIAEHUST OOKCHUTA
HaxoJATcA B ocHoBHOM B Kocramaiickoii obracTu.

Menas. Kazaxcran o6jajjaeT OrpOMHBIMM 3alacaMé MeIHOIl PYJbI.
CaMBbIMU KPYIHBIMH MECTOPOKIeHUSIMU MeJHOUI pyasl siBistiores MKes-
kasraH, Konsipar, Bocmakouas u ap.

TTonumeTanapl. ITH PYIALI COAEPIKAT NMeHHbIe MIHEPAIBI — CBUHET]
¥ IWHK, a TaKiKke MeJHbIe COeJHHEHUs, B0JIOTO, Cepedpo M Apyrue Me-
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1

2

3

Macca MeH 5HePrHAHBIH,
caKTaay 3aHbl

3aKOH COXpaHeHHA MaccChbl U
SHeprum

law of conservation of
mass and energy

KYPaM TYPAKTBLIBIK, 3aHbI

B8KOH IIOCTOAHCTBA COCTaBa

law of definite propor-
tions

MaccaJlbIK, (aTOMIBIK) HOMIp

MAaccoBBIil (ATOMHBIIT) HOMED

mass (atomic) number

ayBICTBIPY, ayAapy

TepeBof,

conversion

TIponopnusa exici

MeTo/, IPOHOpPIuA

proportion method

MOJIBAIK 8fic

MOJIBHBII MeTOJ

mole method

KOHIIEHTPAIASA, ePiTIHiHiH | KOHI[eHTPAI I concentration
KOIJaHYBI
KPHCTIJAHY KPHCTAJLIA3ALIA crystallization

ATOM KYpBLIBICHL
Crpoenue aToma
Atom building

IlepuoATHIK, 3aH

]IEDHOZ[H‘IECEHI-;I 3aKOH

Periodic law

TIepUOATHIK KecTe

Tleproamdeckas Tabanma

periodic table

TIepHOJ, TEepHoJ, period

TOI rpynmna group

TaGUFA TOI cemefcTBa families

PHM CaHBI puMcKas Iudpa roman number

aTOMJIBIK, PagHyc

aTOMHBIA paguyc

atomic radius

aTOM KYPBLIBICBIHBIH
TIJTAHETAPJIBIK, MO/

IIaHeTapHAaA MOJelb CTpoe-
HHUA aroMa

planetary model of a
building of atom

aTOM KYPBLIBICBIHBIH
Mozgeti

MoJesb CTPOeHUA aToMa

model of a building of
atom

SAIPO 3aPATBI

3apsaf, AIpa

kernel charge

aToM opTacsl

LOEeHTp aToMa

atom center

M30TOI H30TOI isotope
BIIEKTPTEPiCTiIK 3JIEKTPOOTPHUIIATEIBHOCTh electronegativity
mefiTepuit mefiTepuin deuterium
TPUTHIT TPUTHI tritium

Tepic zapan

OTpUIATEIbHBIH 3aPAL,

negative charge

OH, 3apAx,

TOJIOKUTEIBHBIN 3apan

positive charge

saeKTpbedTapan sapas

9JIeKTPOHEHTPAIBHBIA 3aPAL,

electroneutral charge

KypZei KYPBLIBIM

CJIO3KHAA CTPYKTYpPa

difficult structure

CaHbI JKaFbIHAH TeIlle-TeH,

YHCJIEHHO PaBeH

numerically equal
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3

TYPaKTBI H30TOITAaP

YCTOHYUBEIE HB30TOIIBI

stable isotopes

TYPaKChI3 N30TOIITap

Heyc’mifl\mnme M30TOIIbI

unstable isotopes

BeiiopraHuKabIK 3aTTap KJIacTapbl
aCChl HEOPTaHMYECKHX Bellec
Categories of nonorganic substances

Kux:

TB

MeTaJlI

MeTaJlT

metal

MeTalapblH OeCeHIiIIiK
Karapbl

PAL aKTUBHOCTH MeTaJlJIOB

list of activity of metals

cinrimix mMerast

I[eTOYHOH MeTAaJII

alkali metal

GeliMeTasLT

HeMeTaJLI

nonmetal

OoKcHT,

OKCHT

oxide

HerismgiK OKCHT

OCHOBHBIHM OKCHT

basic oxide

KBIITKBLITBIK, OKCH]

KHUCJIOTHBIN OKCH]T

acidic oxide

KBIIIKBLIT KHCJI0Ta acid

Heris OCHOBaHMe base

ciari TIeJ09b alkali

TY3 CoJIb salt
KOPCeTKiI, HHIIKaTOp HHIUKATOD indicator
JaKMyc JIaKMycC litmus, lacmus
MeTHJIOPAHIK MeTHIOPAHIK methylorange
derondTatens (enondramens phenolphthalein
anmas anMas diamond
rpaduT rpadur graphite
dyreper dymieper fullerene
6oaar cTajxh steel

IIBIHEL, SiHEK CTEKJI0 glass

cas, GaITIIBIK, TAWHA argilla, clay
KyM IIECOK sand

KBapI] KBapIy quartz

cy BOZIA water

aysIp cy TsIKeIasa BOLA heavy water

epiTiEAl KOHIeHTPAIAACE

KOHIOEeHTpanud pacTeopa

concentration of solute

epireH 3aTThIH MacCaJlblK
yareci

MaccoBas IO PACTBOPEHHO-
TO BeljecTBa

mass fraction of dissolved
substance

KBIIIKBLITBIK, OpTa

KHCJIadg cpefia

sour environment

Gelirapam opra

HeHATpaIbHAA cpefa

neutral environment

cinTinik opra

mejJio4Hasd cpejga

alkaline environment
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1 2 3
aya BO3LYX air
(orocuHTe3 doTocuHTE3 photosynthesis
KYH coyJresepi COJIHETHBIE JIY9H sunshine

JKachLI 6ciMAiKTep

3eJleHble pacTeHusA

green plants

CYBITY

oXnaaeHue

cooling

Gynany

HcnapeHue

evaporation

TYTaHY TeMIepaTypacsl

TeMueparypa BoCIJIaMeHEeHH A

ignition temperature

JKaHy mporeci

TpoIiecc TOPEeHusA

burning process

FAPBIIT

KocMoc

space

COYJIC HILITAapy

COJIIICYIIOC M3JIYUCIINC

solar radiation

3aH amy

OTKPBITHE 3aKOHA

discovery of laws

Toxipubenep

SKCIePUMEeHTBI

experiments

3epTXaHAIBIK TOXKipmOe

71a60pATOPHBIH OIBIT

laboratory experiment

IPaKTHKaJBIK ecell

TIpaKTHYeCKHU# pacueT

practical calculation

aTOM-MOJIEKYJIATBIK, LTiM

aTOMHO-MOJIEKYJIAPHOe yde-
HUe

nuclear and molecular
doctrine

JKapaTbLIbICTaAHY ecTeCTBeHHbIe HAYKN natural sciences
FHLTBIMAPEI

Gimim 3HAHUA knowledge
KYPTY, KO0 paspyureEne destruction

JKaHa 3aT

HOBOe BellleCTBO

new substance

FAIBIMIAD

yaeHble

scientists

CaHJBIK, MOH

YHUCJIeHHOe 3HaYeHue

numerical expression

ecerrrep mIemrimi

penlenue 3agavd

solution of tasks

OTTeK aiHaIbIMBI

KDYVIOBODOT KHCJIODOIa

oxygen circulation

OTTEKTiH KOJIIaHBLIYBI

INpUMeHeHHe KHucJIopoja

oxygen application

rugpocdepa

ruppochepa

hydrosphere

JKBLIY GOJiHY

BbI/IeJIeHHE TeIlia

heat allocation

SKBLIYBI CiHIPY

noriionienyue Temja

heat absorption

JKaHapTayablH aTKbLIAy bl

BYJKaHU4YeCKHEe H3BEPIKeHN A

volcanic eruptions

XuMHAIBIK, TeHgeyaep. XUMUAIBIK, peakiusa Typiaepi

Xumnyeckue ypaBHeHHs. THIIBI XHMHYECKHX PeaKIHi
Chemical equations. Types of chemical reactions
TeHJey VPaBHeHHe equation
peareHTTEp peareHThL reactants
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1 2 3
eHiMzED TOPOJYKTEL products
HHIEKC HHIEKC index
Koa(huIeHT Koa(hhUImeHT coefficient
XUMHAIBIK, (opMyIa XuMHYecKas dopMmyia chemical structure,
formulae
MaccasbIK, KaThIHAC MacCOBOe COOTHOIINEHNe mass ratio

eq kimmi ecerix

HAWMEHbIIIee KpaTHOe

the least multiple

JKaHy TopeHme burning

TOTBIFY OKHCJIeHHe oxidation

KOHIIEHTPAIAAHBIH 03repy |addexT nsmenenuns KouneH- |effect of change in

ecepi Tpanun concentration

KBICBIMHBIH, 03Tepy ocepl |adderT mamenenus aasie-|effect of change in
HHUA pressure

TeMIIepaTyPaHbIH 03Tepy

a(hdeKT MBMEHEHUA TeMIIe-

effect of change in

acepi paTypsl temperature
Kymri CHJIBHBIH strong
Gencenpgi emec HeaKTHBHBII inactive
KaraJan3aTop KaTaJan3aTop catalyst

5KBOTEPMUAIBIK, PeaKIma

SK30TepMHYeCcKasa peakKnud

exothermic reaction

BH/IOTePMUANBIK, peaKuus

JHJAOTEepMUYecKasd peakKl U

endothermic reaction

XumMusgarsl caHIBIK, KATBIHACTAD (CTEXHOMETPHS)
KonmuecTBeHHbBIE OTHONIEHHA B XMMHH (CTEXHOMETpHUH)

Magnitude relations in chemistry (stehiometry)
Macca Macca mass
rpaMm rpaMm gram

MAacCaHbIH, ATOMABIK, 6ipiriri

aTOMHASA eJUHUIA MACCHL

atomic mass unit

CAJBICTBIPDMAJIBI ATOMIBIK
Macca

OTHOCHTeJIbHasdA aToOMHas Mac-
ca

relative atomic mass

CaNBICTBIPMAJIBL
MOJIeKYIaJbIK, Macca

OTHOCHTeJIbHAasA MOJIEKYJIAP-
Hasg Macca

relative molecular mass

MOJAPJIBIK Macca

MoOJApHad mMmacca

molar mass

MOJIAPJBIK K&JieM

MOJIAPHBIN 00'beM

molar volume

ABOrajipo TYpaKThICEL

TOCTOAHHAS ABOTALPO

Avogadro constant

MACCAJBIK, YJIec

MaccoBad J0JIA

weight fraction

canMaK,

Bec

weight

OHEePTUAHBIH CAKTANY 3aHbI

BaKOH COXpaHeHUA SHePTrum

law of conservation of
energy

MaCCaHBIH, CAKTAIY 3aHbI

3aKOH COXpaHeHHUsdA MaccChbl

law of conservation of mass
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§ 25. COCTAB PYJbl U IIOJIYYEHHUE METAJIJIOB

Hama nnanera 3eMJA COAEPXKUT pPa3ind- CeroaiHa Ha ypoke:
HbIe BUIBI P[], KOTOPBIE COCTOAT U3 METAJJIOB.

KOHG‘IHO, B IpUpOAe BCTpPedHarTCA MeTaJlllbl 1 #OZHAROMUMER.C TIPO=

ueccom nepepaGo‘er
B caMopojgHOM cocrogHuN. Hampumep, mens, pyabl A5 NONYUEHMA
30JI0TO, PTYTh, IJIAaTHHA U Ap. (puc. 55). MeTas/oB.

Pyda — 3T0 TOpHAS MOPOAA WM MUHEPAJI,
coIep:KalIasd MoJe3HbIe KOMIIOHEHThI (MeTaJLIbI
MJIN X COeTHUHEHHA) B KOJIUUECTBE, JOCTATOU-
HOM /IJISl IIPOMBINLTeHHOM nepepadoTkn. Hampu-  « pyaa
Mep, OOKCUTBHI — pPyJAa aJIOMHHHUA, MarHeTUT © MUHEpasbl
(Fe,0,) — xesesHas pyza. 2 MCUHE!

PacKONKM apXeoJIOTOB W M3BICKAHUS HCTO-

PHKOB IIOATBEPIKJAIOT, UYTO HMEHHO B30JI0TO,

cepebpo, MeIb OBLIN TeEMU MeTaJlJIaMH, C KOTOPBIMH BIEPBbIe CTOIKHYJICA
YeIoBeK Ha IIYTU 3eMHOI nuBmamsanuu. VIMEHHO IOSTOMY YeJIOBEK
TIePBBIM Hay4MJICA 06pabaThIBATh DTU MeTaJLIbl. BcmoMmHuuTe, 9To jnake
BeKa Ha3bIBAJIUCH “30JIOTOI”, “MeJHBIN”, “OPOHB0OBBIN”, “;Keje3HbIN”.

YcranosieHo, yto 3a 3000—4000 ner fo H. 5. O6bLIa y3Ke M3BECTHA
MeTaJLIyprud 30JI0Ta, cepebpa, Meu, CYPbMBI. B ernneTrckux rpodHUNAX,
coopy:KeHHBIX 3a 1500 ser 10 H. 9., HalineHa pTyTh. CaMble IpeBHUE
mpeaMeThI U3 Kejesa marmpoBaHsl 1300 romom 10 H. 5., 1 OHO B Te
BpeMeHa IeHUJIOCh BO MHOTO pa3 Jopoike 30J0Ta. B rpobHMIE (papaoHa
Tyranxamona (XIV B. 1o H. 5.) HaiifleHO JUIIh HECKOJIHBKO IPEIMETOB
U3 JKeJie3a: MajJleHbKWe JIe3BUs, IOATOJOBHUK, aMyJeT M HeOOJIbIIoi
KuHKaJ. MeTajjlbl — 35JIE€MEHTBI, COCTABJSAIOINE OKPYIKAOIIYI0 HAC
upupoy. CKOJIBKO cymecTByeT 3eMJIsI, CTOJIBKO CYILEeCTBYIOT U METAJLIbI
(puc. 56).

Knrou loBa

0,56

mAl
EFe
mCa
=Na
Mg
=K
mTi

2

a1 41

e

Puc. 55. Camoponxu: @ — 30J0Ta, Puc. 56. Haxo:xJeHne MeTaLIoB
6 — cepebpa, 6 — Mexu B IpUpofe
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Tabauya 18
Hcmoas3oBaHie PasIHYHBIX Py, MHHEPAIOB B CTPOHTEIbCTBE

Pyia T'pynna | McnonbsoBaHue B Hcnonbsyembie TIpoGiembr B
x PYABL CTPOHTEJIBCTBE cBoOMCTBa HCIIOJIb30BaHU I
H3BecTHAK | OCafoIHAaA | CTPOUTEIBCTBO JIerKo obpabaTsI- paspylaerca
BaeTca KHCJIOTHBIMHI
TOKIAMEA
ITecuaHUK | O0camod- CTPOUTEILCTBO Jerxko obpaba- HeyCTOHYHB
HaA THIBAETCA TIPH BBIBETPH-
BaHAN
T'panur MarmMaTu- | KaK CTPOHUTENb- OYeHb TBePAbIii, TpyLHO 06paba-
decKas HBI W KPACHABBIN | YCTOMYHUB IIPH BBIBET- | THIBAETCS
TIOIe TOYHBI i PUBAHUH, JIETKO
KaMeHb IoIapyercsa
Mpamop MeTaMop- | KaK CTPOHTeJIb- OuYeHb TBEPABII, TPYZAHO o0pa-
duueckas | HBI U KPACHUBEBIH | YCTONYMB IIPU BBIBET- | GaThIBaeTCH,
IO/l IOYHbI PUBAHUH, JETKO OUYeHb JOPOTOIl
KaMeHb IoJIApYeTCcsa
Cnanern MeTaMop- | KpoBeJabHOe TBEPALIA, YCTONINB Tpob6ieMbI He
dudeckad | IOKPBITHE TIpH BBIBETPUBAHHH, | BOSHHKAIOT
JIETKO PasfesblBaeTcs

Npoeepk cebst

1. OmMmMTe XMMMYECKMU)I COCTaB SEMHOM KODHI.
2. UTo Takoe MuHEpasi? OXapaKTepM3yMTe MMUHEpal:.
3. Kak [ensaTcs TOpHHE NOPOIL?
4. JaiTe XapaKTEPUCTUKY CJISAYONMUM IOHSTHAM:
a) MarMaTMdYecKue T'OpHHE HOpOomH; 0) ocafodHbe TOPHHE [IOPOIEH;
6) MeTaMoppuueckye TOpHHE MOpPOnH. I'Ie OHMU MNPUMEHSITCH?
5. PacCMOTPUTE BHOAHHHE BaM OOpPa3UL TOPHEX MOPON. 3amnojHUTe
TabauLy B TeTpamu.
T'opHas
Tun nopomsl | IeeT |Brneck | TBepnocTsk | [Ipo3spadyHOCThb
nopoga
KBapuy
KamenHaa
conb
KameHHBIT
yromnb
Mpamop
Mes

TlpoiianTe MO CcChIke QR-KoOJa M BHIIOJHMTE 3BalaHud.
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3apaHuna-3aragku

TBepa0e COCTOAHME — CBOICTBO NOUTH Nto60ro MeTanna. Ho Tonbko He aToro.
OH Xunakwii, xota 1 n Becut 6onblue 13 kr. YTobbl CTaTb TBEPALIM, €My HEO6X0-
AVM CUNbHBIA Mopo3: =39 °C. Mpu 357 °C oH npeBpallaeTca B A40BUTLIN Nap.
VIM oueHb YacTo HaMOHAT TEPMOMETPbI. YTO 3TO 3a MeTaAa-UCKNoYeHWe?

HeMeLkuit nyTelecTBeHHMK, MobbiBaBLKiA B Poccm B XVI Beke, nucan: “KameHb
3TOT pa3pblBaeTCA Ha TOHKME NWCTbI, @ MOTOM W3 Hero genatoT okHa'. Ctounn
Takue cTekna Aoporo 1 6bin AOCTYMHbI TONbKO O4eHb boraTbiM toaaM. U3 yero
Jenanvn okHa Ha Pycun?

OpHax bl K pUMCKOMY MMTIepaTopy MpULLIEN He3HaKOMELL U MPerofHec eMy Jallly
13 cepebpucTOoro 1 oyeHb Aerkoro Metasna. “MI3 uero Tl ee caenan?’ — cnpocun
nmnepatop. “U3 mMuHbl", — oTBETUN yMeneLl,. YAMBUICA UMMNepaTop, BeAb MMHa
BCTpeyaeTcA MOBCIoAY, U MPpKKasan KasHWUTb yMe/blLia, YUTO6bl 3TO HeoXnAaHHoe
n3obpeTeHne He obecLieHNNo AparoLeHHble MeTa/l/lbl €70 KasHbl.

W3 kakoro MeTasnna bbina caenaHa yalia? YTo 370 3a “IMHa", U3 KOTOPOWA Nony-
Ynam 3T0T MeTann?

Cepebpucto-6enas ckaTepTb, NoAapeHHas MPOMbILIEHHUKOM [eMnAoBbIM
Metpy I, obnagana yanBmTeNbHLIM CBOINCTBOM — He ropesia B orHe. OHa 6bina
cAienaHa 13 0cobeHHOro HecropaeMoro MUHepaa, KOTOPbIii MOXHO pasjennTb
BPYUHYIO Ha TOHKMe cepebpucTble HUTY, BOJIOKHA. M3 Kakoro MiHepana 6bina
cAienaHa ckatepTb?

24 conpatika 6bUIM COBEPLLIEHHO OAMHAKOBbIMM, a 25- conaatuk 6bin o4HO-
Horwii. Ero otaveann nocnefHUM, 1 MeTanna HEMHOTO He XBaTuA0". Bbl noMHUTe
3Ty ckasky . X. AHgepceHa? 3 kakoro MaTepuana oH 6bii caenaH?

Camoe BaxnoOe

3emHaA KOopa COCTOHUT U3 MHOTUX XWUMHUUYECKUX
) % seMeHTOB. CoefMHEHUA STUX BI€MEeHTOB HA3BIBAIOTCA
E Mmurneparamit 1 MOTYT OLITDL B IpHUpPOAC B PasAHYILIX
7{
|

arperaTHBIX COCTOAHUAX. Ilo yCIOBHAM IPOUCXOM-
JleHnA TOPHBIe IIOPOZABI JeNATcA Ha Mazmamuyeckue,
ocadoiHbie U MemamoppuiecKue.

L
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anaTuT OpTOK.JIa3

KaJIbI[UT

KBapI,

GaoopuT

Tomas

KOPYHJ,

anmmas

Puc. 53. Ilopozgoobpasyomniue MEHePaIbl

TBEPAOCTH, YJeJIbHOMY Becy # T. X. U3 mune-
PAJTOB CAaMBIMU PACIIPOCTPAHEHHBIMU ABIAIOTCA
40—50 BumoB. Ito nopodoobpasyrujue MUHE-
paJibl, HaIpuUMep, KBapll, TUIC, KaJbMUT U AP.
(puc. 53).

ITo mponcxokaeHNIo TOPHbIE IOPOABI OBIBAIOT
Mmazmamuyeckue, ocadoinbie, memamoppuie-
ckue (puc. 54).

Mazmamuyeckue 2opHble nOpPoObL 0GPABYIOT-
csl OOBIYHO Ha OOJIBINON TJIYOMHE, I'le IPeooJIa-
JIaloT BBICOKHE TeMIIepaTypsl U AaBieHne. OHI
KPUCTAJINBYOTCA U3 OYeHb TOPAYNX PacIIaBOB
Marmel (OT rped. magma — “rycradg Masp”).
CaMble pacopocTpaHeHHBIe IIPUMepPBI FOPHBIX
mopoJ — 06a3aJbT, TPAaHUT, 0OCHIUAH U AP.

Ocadounvie zopHbie nOpodbl. — DTO MOPOJIEI,
obpazoBaBIInecd Ha MOBEPXHOCTH 3eMHOII KOPBI
B pes3yJjbTaTe paspyIIeHHs APYTHUX TOPHBIX
mopoJ moJ Bo3feiicTBHeM BHENTHNUX (haKTOPOB
(Boga, BeTep, JefHUK U Ap.). Co BpeMeHEeM 5TH
IopoJbl YIJIOTHATCA U 00pasyloTca CpaBHU-

3HaelWwb M Tbi?

CaMmblii pacnipoctpa-
HeHHbIA Ha 3emae MuHe-
pan — kBapLi. Ero MoxHo
HanTn MOBCHOAY: B Necke,
rOpHbIX MOPOAaX, NoYBe.
KBapu. nMeeT MHOXeCTBO
LBETOB N pasHOBUAHO-
CTeli: aMeTUCT, FOpHbI
XpycTanb, aBaHTHOPUH
nap.

3Haelwb n TbI?

Anvaz — EAVHCTBEH-
HbIA AparoLeHHbIA MUHe-
pan, COCTOHLLI,I/IVI TOJIbKO
13 yrnepoga. Hacroawmi
anmas becliBeTeH, ero
MOXHO OKpacuTb B pas-
Hble LBeTa.
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MeTtamopduueckue

GasanbT Mpamop

TPaEHT

obcupnan HM3BECTHIK KBapIuT

Puc. 54. TopHbIe IOPOABI

TeNBHO TBepiLle ocamounsle nmoponsl. Hampumep, rakmum myrem obpa-
30BaJINCh: U3 IleCKa — I'PaBHUil, U3 IVIMHBl — IVIMHHUCTBIE CJIAHILI, U3
MeJa — HM3BECTHAK.

Memamopguueckue 20pHuLe nopodbl. — 5TO MOPOJBI, A3MEHHUBINTE CBON
CBOJiCTBa M cTpoeHMe. B pesyrbTaTe HOABIATCA HOBBIe MUHEPAJBI: U3
H3BeCTHAKA — MpaMop, U3 TVIMHUCTOTO CAaHINa — KpHCTaLIRYecKHit
cJlaHell, a eCUaHUK MpeBpamiaeTcsa B KBapIUT.

B zeMHOII KOpe IPOHCXONAT CJIOKHBIE IIPOIECCHl ¢ MHHepaJIaMH.
Bce msMeHeHHA, OpONCXOAANIMe B INIYOOKHX CJIOAX 3eMHOH KOPBI I
npujaplle FOPHBIM IIOPOJaM HOBBIH OOJHMK M COCTaB, Ha3bIBAIOTCH
memamopPuimomn.

MuBepasibl MCHOJIB3YIOTCS B PAB/IMYHBIX cdepax KU3HU UeJOBEKa
(Taba. 18).
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Jloporue pedsita!

B sroM yue6HOM roay BB HAUHETEe H3YYaTh
HOBBIH 1718 Bac mpeaMeT — xuMmuio. OHa OTHO-
CHUTCA K €CTeCTBeHHBIM HayKaM, KOTOpbIe U3Y-
JaoT OKPYIKAOIMMII HaC MUD.

XuMus Bs3aUMOCBsA3aHA C JPYIUMH ecTe-
CTBeHHBIMHM HayKaMM, OCOOeHHO TaKHUMH, KaK
¢usukra, Owmosormsa, reorpadusa, HKOJIOTHSA.
B Heit mMupoKo IpUMeHAIOTCA MaTeMaTHIeCKIe
pacyeTsl.

IIpakTHYecKk: Bce, 9TO HAC OKPYJKAET, cle-
JlaHO He 0e3 yUacTHUs XMMHUH — 3TO HPOXYKTHI
XUMUYECKO IPOMBINIJIEHHOCTH: JIAKYU, KPACKU,
JleKapcTBa, MoOIOHmHe CpeJcTBa, YAOOpeHHs,
JKHUJKOe TOILIMBO, IIacTMacca, coja, YyTVH,
cTajlb U Ip.

IlockompKy XUMHA — HayKa 9KCIEPHMEH-
TajgbHAA, BBl TaK)Ke OBJajleeTe HaBBIKAMU
MIpOBeeHNsA HHTePECHBIX XUMIYECKHAX ONBITOB,
B pesyJibTaTe KOTOPBIX OJHN BelllecTBa IIpe-
BpaTUTe B JIpyrue, HcclelyeTe HX CBOMHCTBA.
Jly1s1 3TOTO BBI O3HAKOMUTECH C ITPABUJIAMHE TeX-
HUKH 0€300aCHOCTU W METOAMKOI IpPOBeJeHUA
9KCIEPUMEHTOB.

IIpuBosMMEIe B y4eOHHKE CXeMbI U TAOIHIIBI
MOMOTYT BaM IPHU U3YYeHUU U YCBOEHUHU HOBO-
ro MaTepuaja, HIOBTOPeHUN U O0OOINEHUN yIKe
H3Y4eHHOTO.

IlyreBoauTeIEM MO YYEOHWKY MOTYT CJIY-
JKUTH cllenuajIbHble 3HAKHW. BHIMAaTeIbHO pac-
CMOTPHTE YCJOBHBIe ODO3HauYeHWs, IOMeIeH-
Hble Ha STOH CTpaHHIE, 3alOMHHUTE, YTO
O3HAYaeT KaK/Jblil 3HAK.

DopMyIMPOBKU BayKHEHINNX IOHATHHA U OIpe-
JleJleHUi B KHUTe BBIIEIeHb] JKUPHBIM IIPH(TOM.

YroObl TPOBEPUTh KayeCTBO CBOUX 3HAHUIA,
crapaiiTech OTBETUTH HA BCe BOIPOCHI, BBIIOIHATH
VIOpa:KHeHWs W PelINTh 3afladd, KOTOpble IIPHU-
BeJIeHbI B KOHIE KayKIOM TeMBI.

MbI HaZleeMcA, UTO BbI IOJPYKUTECh C XH-
MUeif 1 OHA cTaHeT OJHUM U3 BalllIX JTIOOMMBIX
peAMeTOB.

Aemoput
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BBEAEHVE B XUMUIO.
YUCTDbIE BELUECTBA
n CMECH

§ 1. IPEAMET XUMHWHW. BEIIECTBA B HX CBOMCTBA

CeroaiHa Ha ypoke:

® y3Haem, 4To nly4aet
npeamMeT Xumus;

® NoiiMeM NOHATUA
eewecmeo N meJo,
B YeM UX pasnnune;

® y3HaeMm 3aja4yu U ponb
XUMUW.

KnroueBble cnoBa

® BELLECTBO
® Te/lo
e cBOVCTBa BellectBa

XuMusdA, Kak U JpyTue eCTeCTBeHHbIe HAYKH,
IOMOTAeT IOHATH TaiflHbI IPUPOJBI, JaeT Ipe.-
cTaBJIeHHEe O TOM, W3 KaKNX BEIeCTB COCTOUT
BcesenradA, 00 UX cocraBe U CTPOCHHU, B3aMIM-
HblX lpeBpalleHuAx, 11PpUIojgHocT UCloJ/ib30Ba-
HHA YeJOBeUYeCTBOM U CIIOCO0aX IPUMeHeHU:d B
OBCeTHEBHOM KU3HU.

Ecnn oruisizersca BOKPYT M 3aJyMaThcd, TO
MO’KHO OOHAPY’KUThH, UTO HAC OKPY’KaeT MHOKe-
CTBO IIPEJIMETOB, KOTOpPbIe HAa3hIBAIOT (DU3MIECKH-
Mu Tesavu. OHM pasIMyaloTcsa IO pasMepaM U
dopme.

Pacrenus, }KUBOTHEIE, UEJIOBEK TOYKE SBJIAIOT-
¢ (PU3UYECKIMU TeJIAMH U COCTOAT U3 O'POMHO-

TO 4YHCJIa Pas/IMYHBIX BellecTB. B cBoio oyepejb, OJHO U TO jKe BEIeCTBO
MOKeT 00pa30BaTh HECKOJBKO (hmsndecknx Tesl. Ha mpakTuke ogHU U Te
sKe IIpeMeThl YaCTO U3TOTABIMBAIOT U3 PA3HBIX BeIECTB.

Bemectsa — 9T0 TO, U3 4ero cocroaT (usnueckue rena. Ilonarumsa
“(pmsmyecKoe Tes10” U “BelllecTBO” clefyeT YeTKO paszandaTs. Hanpumep,

370 UHTEPECHO /

-/é O0Ho U mo Xe seujecmeo Moxem obpa-
308aMb HECKO/ILKO ghu3UYecKux me.

P

& }5 -t
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aiicoepr — QU3HUECKOe TeJIOo, COCTOAIIee N3 BEIeCTBA BOABI; YKeJIe3HbII
TBO3b — (PU3UUECKOe TeJlo, COCTOsIlee U3 BemmmecTBa sKejesa. Teso

MOJHO HapucoBaTh, a BellleCTBO — HeT.

CaoijicTBa BemieCTBA — 9TO NMPU3HAKH, MO KOTOPHIM BeEIIECTBA OT-
JUYAKOTCS IPYT OT APyra WM CXOXHBI MEKIY COOOM.

Besikoe Tesio umeet opmy u o6beM. B cBoio ouepejnb, KaikIoe Belle-
CTBO MHIUBUJYAJIbHO ¥ HEIIOBTOPUMO II0 CBOMM CBOMCTBaM: arperaTHo-
MY COCTOSHUIO, IJIOTHOCTH, IBETY, OJIECKY, 3alaxy, BKYCY, TBePJOCTH,
IUIACTAYHOCTH, PACTBOPHMOCTH B BOJE, CHOCOOHOCTH IPOBOAMTH TEILIO

H bJIeKTpHYecKHuil ToK (cxema 1).

Cxema 1
PDusuyeckne CBOMCTBA BelllecTBa
ArperaTHoe
D IlnorHOCTH IlBer Bamax
COCTOsIHUEe
TemmepaTypa IIaB- | CaoiicTBa P
EE——
JIEHWAS U KUIEeHUs BeIrecTBa ACTBOPHMOCTH
Tenmo- DIeKTpo-
Brye TeepmocTs o
TIPOBOJTHOCTE TIPOBOJHOCTH

XuMuA — HayKa O BeIeCTBAX, X CBOICTBAX M NPEBPANIeHUIX

B JpyTHEe BelIecTBa.

ITepes xmMuell cTOAT Ba'kKHeWIIWe 3aJadu,
cpeii KOTOPBIX MOYKHO BBIIEJIUTH CJIeYIOIHe:

1. IlosiyueHre BelecTB BBICOKOM UHMCTOTHI,
TIOCKOJIBKY 0CO0O0 UMCTHIE BEI[ECTBA MCIOJIb3Y-
0TCA B Pa,EI/IOSJIEKTpOHHOI‘;I MTPOMEIIIIJIEHHOCTH,
B MeJUIAHE U T. 1.

2. TonyueHMe COBpeMEHHBIX MAaTEPUAJIOB C
omnpefeleHHBEIMH 3aJaHHBIMA CBOIICTBAMU.

3. UsyueHHe CBOMCTB BEI[ECTB M IIYTHU UX
NIPaKTHYECKOr0 IPUMeHeHNA.

4. IIpeackasanue CBOIICTB elle HE IOJIYUYeH-
HBIX BEIIECTB.

Poss xuvmu. Ceitgac, Korjia HaceJieHUe 3eM-
JIM COCTaBJIsIET 8 MJIPJ YeJIOBEK, TPYJHO IIpeJ-
CTaBUTh, KaK MOJKHO OBLIO OBl IPOKOPMUTH,
BaIllUTHUTH OT OoJIe3Heil, oleTh U COrPeTh B XO-
JIOJIHOE BPeMA TaKoe OTPOMHOE KOJIMIECTBO JI0-

3Haewb /N TbI?

XMWA — ofiHa 13 Bax-
HeMLNX U OBLUMPHBIX 06-
nacTeii ecTecTBO3HaHMs,
Hayka O BellecTBax, Ux
CBOWCTBaX, CTPOGHUW 1
npeBpaLLeHunsX, MPoncxo-
JALWX B pe3ynbTate XUMiu-
YecKux peakuuii, a Takxe
0 ¢yHAaMEHTaNbHbIX 3a-
KOHaX, KOTOpbIM 3TV npe-
BPALLIEHUA NOAYUNHAIOTCA.
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$UBMYECKUE CBOWCTBA BEWECTB

IoBapeHHas
coJb

IImnepas coma

Bogma

Kucnopon

Kesezo

TlpoiianTe MO CChUIke QR-KOXa M BHIOJHUTE 3alaHUS.

HN3yyeHne MpN3HAKOB XUMHYECKON PearIumn

TIpoBenTe 1 ONUIIATE CHAEAYIONTE XUMUIECKIE DeaKI[Un:
JIoMa HajleiiTe B MaJeHbKYIO CKIAHKY HEMHOTO BOZBI, PACTBO-
puTe B Hell IMeNOTKY ODATHeBOIl colbl. B monyueHHEI pacTBOp
ro0aBbTe HECKOJBKO Kameab yEcyca. Yro Bbl Habrogaere?

Camoe BaxHOE

XuMus OTHOCHUTCS K €CTeCTBEHHBIM HayKaM, KOTO-
phble M3YUAIOT OKPY:KAIOIUIl HAac MUpP: BellecTBa, UX
CBOIiCTBa, MpeBpaIeHNd U IpUMeHeHNe.

- BemectBa — 5TO TO, U3 Yero cocToAT Texa. OHT OT-
JIMYAIOTCA APYT OT Apyra (PusMYecCKUMU H XUMIYECKUMA
cBoMcTBaAMH.

3aaul XUMUU — MOJIyYeHHEe HOBBIX XUMUYECKHUX
BellecTB, HEOOXOAMMBIX [Js HYKJ deJoBeuecTBa,
PanuoHAIbHOE WCIOJIb30BaHNE IIPUPOLHBIX PECYDPCOB,
OXpaHa OKPY’Kalolieil cpebl.
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Ieil, He UCIOJIb3YA CHHTeTHYEeCKHe MaTepHAJbI,
JIeKapcTBa, y00peHNs, IPOAYKTHI IepepaboTKl
Hed)TH, YIJIA, Ta3a, JPEBECHHBI, PA3IUYHBIX PYJ.

Nogymaii: Bce sTo mpoxaykTel xumuu. He MeHee BasKHBI

e Y710 Thl MOXellb ¥ MHOI'Me BeIll, KOTOpble IIPOCTO YKpamiaioT
Ckasatb O HaIly 'KUBHb, 3BHAUUTEJIHHO YIIPOIIAIOT ee. ITO
NONOXMUTENbHOM

n oTpuLartesibHoOM
BANAHWUU YesoBeKa

Ha npupoay?

COBpeMeHHbIe BO3AYIIHBIE JaWHepbl, YKUBbIE
KpacK! KWHO U TeJIeBUAEeHNA, ApDKHe IBeTa Jer-
KO M yJJOOHOH OfleK/IbI, IIPEKPACHBIE apOMATHI
IYXOB W IaMIyHeil U MHOTOe Apyroe. Bee sTo
TECHO CBfABAHO ¢ XUMHell. XuUMHA — G6GBICTPO
pasBUBalOMAsaCA HayKa — ABIAETCA BMeCTe C
(usuKoil [BUTaTEIeM TeXHUYECKOTo IIporpecca.
Ho, K cokaIeHHIO, IPUPOJa NCIBITHIBAET HEIIO-
CUJIbHBIE /I Hee Harpy3KH, KOTOPHIE CO3/AeT
YeJIOBEK.

Yrodsr m3bekaTh B OYAYIIEeM Cepbe3HBIX HENPUATHOCTEN, JIOJN

JIOJKHBL IIOCTOAHHO HMCKAThH CIOCOOBI TAK MPOU3BOJAUTH HYKHBIE UM
BeIIecTBa, UTOGHI IPY 9TOM He paspyImajach OKpy:Katomiad cpea. Takixe
HY’KHO IOCTOAHHO H300peraTh Bce OoJiee a((eKTHBHBIE MaTepHAaJIbl
B3aMeH CTaphIX, cO3aBaBMuUX npobiaembl. Heo6xoxumo paspabaTsiBaTh
CIIOCOOBI 6E30TXOJHOTO IPOU3BOICTBA, PA3YMHO ICIOJIb30BATh HEBOCIIOJI-
HAEMble HCTOYHUKH CBHIPbA, HAYIATHCA IepepadaThIBaTh OTXO/BI IPO-
MBIIIIeHHOCTH M KHUBHeJeATeabHOCTH. [IpmyeM aTo HY!KHO JesaTh
TaK, YTOOBI UeJOBEUECTBO HE TepAJIO JOCTHIHYTBIX BOBMOJKHOCTeM
HacCJTaXAaThcA TOJTHOIEHHON KHU3HBI0. VI 37ech pernaroliee CI0BO 3a
XuMueit.

10

llpoBeps cebst

- Uro mayuaeT xmMMg? KaxkoBH ee BaxHeMmMe 2aTauM M 2HAUSHME?
. JaiiTe omnpepeyieHMs NOHATMSAM “BemecTBo” u “reno”. Uem oriamya-—

0TCA 3TV NOHATMA? I[lOSCHUTE NpUMEepaMM.

. MHOTMe BelleCTBa WM3BECTHH YEJIOBEKY C IaBHUX BpPEeMeH: PTYTb,

coma, HallaThpb, MeOb, OJIOBO, Cepa, MBNBLAK, XeJIe30, 30JOTO.
C KakuMMM M3 HUX Bbl BCTpeYalrCh B [IOBCENHEBHOM XM3HM? Pac-—
CKaxmMTe OO WX NPUMEHEHWUN.

. Jlcnonbsysa IOMNOJIHMTEJNIbHEE MCTOYHMKM MHOoOpMaLuyM, paccKaxuTe o

ponM XMMMM B PasBUTMM HaydYHO-TEXHMUECKOTO HNporpecca.

. CocTaBbTe pacckas O 3HaYEHMM XMMUM B MCTOPUM UeJIOBEdYeCcTBa.
. Haueprure B TeTpansax M SaloJIHUTE NPUBEAEeHHyH Tabauuy.
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YJucmuimu HA3BIBAIOTCSA BELIECTBA, KOTOPBIE
00J1aJAI0T MOCTOAHHBIMH (DH3NYECKUMU CBOIi-
crBamu. Hanpumep, [UCTHIINPOBaHHAS BOJA.

Huemuanuposarnas 600a — BOXA, OUUIIEH-
Hasg OT PACTBOPEHHBIX B Hell MWHEPATbHBIX
coJieil, OpraHMYEeCKUX BEIeCTB W APYTUX MPH- e Kakyto cmech g
Meceil TyTeM AUCTHILIANAN. cTaB/seT coboi cmor,

He HY)XHO AyMaTh, UTO UHUCTHIE BEIECTBA S i i

YHEHO Ty , i aom?

abCoJTIOTHO BO BCeX cydasx Jiyyiine cmeceid. Ha-

IpUMep, HeJb3s ABIIATH YUCTHIM KUCIOPOJOM.
Econn 651 13 aTMocdepbl BIPYT IO KAKUM-TO IIPH-
YHHAM HCYe3 a30T, “pasbaBIdoniuii” KUCIOPOL
Jio 6e301acCHOTrO YPOBHS, BCe YKUBbIe OPTaHU3MBL
Ha cymae Torub/u 6Bl B TeUeHHE HECKOJNBLEUX TacoeB, a pacTUTEJIBHOCTH
Obl7Ta OBl YHHYTOKEHA UYZOBUIIHBIM Io:kapoM. CMecH OBIBAIOT OJHO-
PONHBIMH U HEOAHOPOAHBIMH (cxeMa 2).

Mopymaii:

e,

Cxema 2
Cmecu
OpHOpORHBIE (TOMOTEHHBIE) HeopxHOpogHEIe (TeTeporeHHbIE)
PacrBopsl IOBapeHHO# COJIH, CMech MOBapeHHOH COJIH C IECKOM,
caxapa, IHIIEBOH COABL KepOCHHA ¢ BOJOH

CmecH, B KOTOPBIX YACTHIBI COCTABISIOIIMX MX BEIECTB BHIHBI
HEBOOPY:KeHHBIM IJIA30M IJIH IO MHKPOCKOIIOM, Ha3bIBAIOTCA HeOOHO-
POOHBLMU, WM 2eMepOzeHHbLMU.

EcTh cMecu, Ipu 06pasoBaHWM KOTOPBIX BeI[ECTBA HACTOJBKO IIPO-
HUKAIOT APYT B IPyra, UYTO UX HEBO3MOKHO Pa3INIUTh Jake IO MUKPO-
cronoM. ITosToMy Kak OB Bl HA BCMATPUBAJINCH B BO3LYX, PAa3IndIUTh
CoCTaBJIAIOILNE eTo I'a3bl BaM He yaacTes. Takike Bbl He CMOjKeTe 00HApPY-
JKUTH HEOJHOPOJHOCTh B PACTBOPAX YKCYCHOU KMCJIOTHI NIV IIOBaPEHHO
COJIN B BOJIE.

CmecH, B KOTOPBIX YACTHIBI COCTABISIOIINX WX BEIIECTB HEJIb3d
YBHIETh Jake C IOMOINbI0 YBEeJIMYHTEJbHBIX IPUOOPOB, HA3LIBAIOTCS
00HOPOOHBLMU, WITH 20 MOZEHHBLMU.

OHOPOJHBIE CMECH TI0 arperaTHOMY COCTOAHUIO JEJIATCA Ha 2a30-
obpasnble, Hudkue u meepdvie.

CMech JTIOGBIX Ta30B Bceryla roMoreHHa. Hampumep, YMCTHII BOBAYX —
9TO TOMOTEHHas CMeCh a30Ta, KUCIOPOAa, YIVIEKHUCIOT0 U 6IaropofHBIX
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§ 2. YMCTBIE BEINIECTBA H CMECH

CerogHa Ha ypoke: B mpupoje BemiecTBa B UHCTOM BHUe He
« y3Haew pasnudvie uncrbly  BCTPEUAIOTCS, a IPEJCTABIIIOT coboft cMecH,
BelecTs 1 CMECeﬁ,’ cocToATIe MHOTITAa M3 OUeHb GO.HLH]OI‘O gucmaa
® novimem HeOﬁXOAI/IMOL‘I’b Pa3IMIHBIX BEMIECTB.
paborsl ¢ 4mcTbIMmM CmecsiMu SIBJIAIOTCS PACTBOPHI, CILIABBI,
sewiecTBami, BO3MyX. OHN He UMEIOT MMOCTOAHHOTO COCTaBa I

® O3HaKOMMMCA C BUgamm
cmecen. MOTYT COCTOATHh M3 PA3JIMYHOTIO UMCJIia BellleCTB

U OBITH B PasJINYHBIX COOTHOIIeHHMAX. Kakmoe
BeIeCTBO B CMECHU COXPAHAET BCe CBOU CBOICTBA.
Mopckasa Boma mpeacTaBiasgeT co00H BOXHBIN
PacTBOpP Pa3JIUYHBIX COJIEH.

Bosmyx — 9To cMech ra3oB. B ero cocras BXo-
AT a30T, KUCJIOPOJ, YIVIEKUCHBIH ras, HHepT-
Hble rasbl, BOAAHBIE Iapbl U Op.

BecnpeTHBIII KBapmeBbIil IECOK B MpPHpoOIe
MOKeT MMEeTh Pa3JWYHYyI0 OKpacKy, KoTopas
3aBUCHT OT COJ[eP)KAIUXCSA B HEM IpUMeceil.

PeasibHbIe BelllecTBa Beer/ia cojiep:kar npumecu. [laxe JeKapcTBeHHbIE
BEeIIeCTBa, K YUCTOTe KOTOPBIX IPeIbABIAIOTCA OCOOble TpeGOBaHWA,
Bcerja cofep:KaT He3HAUYNTeIbHble IPUMeCH JPYIHUX BeIIeCTB.

Ecau naske mexapcTBa He OBIBAIOT YNCTHIME, TO UTO K€ TOTAa MOKHO
HAa3bIBATh UHUCTHIM BeIEeCTBOM, a uTo — cMecbio? Ecrh Takme dusmue-
CKWe CBOWCTBa BEIIECTBA, KOTOPbIE IIePecTaloT MBMEHATHCA IOCJe TOTO,
KaK KOJIMYEeCTBO IpUMecell YMEeHBIIAeTCA IO ONpeJesIeHHOTO Ipejesia.
J1Jis1 OUeHb MHOTHX IeJieil BeI[eCTBO ¢ TAKUMU HeU3MEeHHBIMU CBOHCTBA-
MU MOYKHO CUMTATH YACTHIM. ITH (PU3UYECKUe CBOMCTBA — TeMIIepaTypa
IUTaBJIEHUA W TeMIepaTypa KuneHua. Eciu niaBieHne WIN KUIEHUE
obpasma JII000T0 BellecTBa He PACTATMBAETCA HA HECKOJIBKO I'DaaycoB,
a MpOoWCXOOWIT B IpeJeaxX OQHOTIO rpagyca, TO TAKOE€ BEIIECTBO OGBIYHO
HasBIBAIOT wucmsuim (Taba. 1).

Kniouesble cnoBa

® YKCTOE BELLECTBO

* cMechb

© ofiHOpoAHast
(romoreHHas) cmecb

* HeogHopoaHas
(reTeporeHHas) cmMecb

Tabauuya 1
CpaBHHTeIBHAS XapaKTePHCTHKA CMeCH H YHCTOTO BelllecTBa
TIpusHaku cpaBHEeHUA YucToe BEIecTBO Cmechb
Cocras TlocToaHEBIR Hemnocroanusrit
Bemecrsa OnHO u TO ke Pasnuunble
@usuveckue cpoifcTBa Ilocroanmsre Henocroamnsre
Paageneane Xumuueck umu MeTogaMu lDHGI/I‘lQCKHMH MeTozamMu
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Cxema 3

C110co0bI pasgeneHns

G e o

T'ereporeEHBIX cMeceil ToMoreHHBIX CMeceil

A/ \ -~ .

JucTHIAnus,
WM TePeroHKa

OrcranBanme DuasTpOBaHAE Brinapupanue

IeficTBHe MarHHTOM

HbIe OIIMJIKU OIIYCKAITCA Ha JHO cocyJa, a ApeBeCHBIe BCIJIBIBAIOT, W
MX BMeCTe ¢ BOJ[OIl MOKHO CJIUTH.

HekoTopble BelecTBa OCAMK/JAIOTCA B BOJE C Pa3JINYHOIl CKOPOCTHIO.
Ecnam B360ATATH C BOMOI TJIMHY € NPUMeECHI0 TECKa, TO MECOK OCeIaeT
3HAYHUTEJIHHO ObICTpee. ITOT CIIOCO0 UCIOJIb3yeTCA B KepaMIYeCKOM IIpo-
MBBOJICTBE /I OTJAeJIeHUA TMecKa OT TJIMHBI.

Brarogapa pasimyuio B IJIOTHOCTH CO BpeMeHEM paccIamBaloTCsa He
CMeIINBAIOIIecsd JPYT C IPYTOM KUJKOCTH, HaIpuMep: GeH3WH — BOAA,
BOla — pacTuTeJbHoe Macio. Takue cMecH pasfesisiioT ¢ HOMOMIbIO Je-
JIUTeIbHOU BOPOHKM (puc. 1, 2 @, 6) UJIN KOJOHKH.

2. PuIBTPOBAHUE

9TOo BBIJeJIeHIE BEIIECTB U3 HEOTHOPOHOII cMecH, 00pa3oBaHHOM pac-
TBOPUMBIMYI ¥ HepacTBOPUMBIMH B BojJe BelllecTBaMu. JJ1A BbIAeIeHUA
TIOBapeHHOM COJIN ee CMech ¢ IeCKOM B30aIThIBaloT B Bofe. IloBapenHasd
COJIb PACTBOPSETCA, a IIECOK OCemaeT.

YT0o6bI YCKOPUTH OTJAEJIEHNEe HepPacTBOPDHMBIX YACTHUI[ W3 PacTBOpa,
cmech GuabpTpyoT (puc. 3). Ilecok ocraercsa Ha hUIBTPOBAILHOII GyMare,

Hedrs

Boxa Boga

a 6

Puc. 1. [JequrensHan Puc. 2. Ouncrra He)TH: @ — CIMBAHUE BOIBI;
BOPOHKA 6 — ciauBaHHe He)TH
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- A =

ra3oB, BOOAHBIX IIapoB. A BOT OBLIBHBII BO3YyX — 9TO YiKe reTeporen-
Had CMeChb TeX jKe ra3oB, TOJBKO coj/iep:Kallas elle U 4YacTUIbl ObLJIN.

NpoBepb cebst

1. Uro Takoe umcToe BemecTBO? [IpMBEIMUTE NPMMEPH .

2. U4ro Takoce cmech? Kakue OuBanT cMecu? [IpuBenuTe MNpUMEpPHl MIPU-—
POIOHHX CMecell pasJMYHOTO arperaTHOTO COCTOSHUS. HasoBUTE
KOMIIOHEHTH STUX CMeceit.

3. BUmMmMTE OTHOENIbHO Ha3BaHMA ONHOPOIHHX UM HEOOHOPOIHHX CMEeCen:
TyMaH, NoYBa, IasupoBaHHas BoOHa, [IbM, MOJIOKO, DIpaHuT, GpoH3a,
BO3IOyX, MOPCKas BOHA, 30JIOTO 583-11 mpoBbl. I8 Ka)mon
CMecu YyKaxuTe arperaTHOe COCTOSHME BENMEeCTB B CMECH.

NpoitmuTe mo cchUlke QR-Koma ¥ BHIIOJIHUTE BamaHMA.

Camoe BaskHOE

Hucmuiymu Ha3BIBAIOTCA BeIecTBa, KOTOPEIe 00
JIAfAI0T MOCTOAHHBIMY (PUBUUECKUMU CBOHCTBAMU
OHH COCTOAT M3 YACTHI], OJHOTO BeIllecTBa, a CMec
BKJIIOYAIOT B cedA JBa U Ooiee BemecTB. Cmec
OBIBAIOT OJJHOPOJHBIE W HEOJAHOPOJHEIE. BemecTs:
B HUX COXPAHAIOT CBOU MHANBUAYaAJbHBIE CBOTICTBA

§ 3. PA3JIEJIEHHE CMECER

CerogHs Ha ypoke: JIIsi XMMUYeCKUX J1ab0opaTOpMii M IPOMBITI-
JIEHHOCTH JacTO TPeOYIOTCA YNCTHIe BelllecTBa.
TTonyueHVe YNCTHIX BeIlleCTB TPeOYET CIeI -
aJIbHOM OYMCTKU.
CymiecTByIOT pasandHBIe CIIOCOOBI pasfelie-
HUA cMeceii. O3HaKOMHUMCs 0oJiee TOAPOOHO C
aTUMU crocobaMu (cxema 3).

® O3HaKOMUMCA
co cnocobamu
pazneneHna cmecei

cmecn
reTeporeHHble cMecn
rOMOT€eHHble cMecu
dunbTpoBaHue

e OTCTamBaHue

© JleficTBME MarHUTOM
e BbiNapuBaHue

® KpWcTanauzaums

° JUCTUANALUA
(neperoHka)

PasneseHue reTeporeHHBIX cMeceit

1. OrcranBanue

DTOT MeTOoj OCHOBAH HA PA3JIMYHON ILJIOT-
HOCTHU KOMIIOHEHTOB, UTO B YCJIOBUAX 3€MHOIO
OPUTAXKEeHUS IPUBOJUT K pacCIauBaHUIO KU -
Kol cmecu. Hampumep, 'Kejle3Hble OOWIKH OT
JIPEBECHBIX MOYKHO OT/EJINTh, €CJIU BTy CMeCh
B300JITATh C BOJOW U JaTh OTCTOAThCA. JKeies-
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[naga II

M3MEHEHUA COCTOAHNA
BELLECTB

§ 4. PUSHYECKUE M XHMHYECKUE SABJEHUSI

CeropiHA Ha ypoke:

© U3yUnM pusnveckue
1 XMMmuyeckne ABaeHNs;

© PaccMOTPUM MPU3HaKK
XMuUyeckumnx PEaKLLI/!lZ;

© y3HaeM ycnoBuA
BOBHWKHOBEHUA 1
npoTekaH!s XMMNYecKknx
peakuui.

KnroueBble cnoBa

* pu3KYeckoe ABNEHNE

© XMMUYECKOoe AB/IeHNe

® XMMUYecKkas peakums

© MPU3HAaKV XMMUYECKUX
peakuuii

24

Bokpyr Hac DOCTOAHHO HIPOMCXOLAT pPas-
JIMYHble MU3MEHeHUs C BeIeCTBAaMU: BOJA HC-
napaeTcs WK 3aTBePAeBAeT, OCEHbIO MEHAETCA
OKpacka JIACTheB y pacTeHUil (paspymmaerca
XJIOpodhUT). OTH WSMEHEHUA C BEMIECTBAMH
HaBBIBAIOTCA AGLEHUAMU.

DusuuecKumu A61eHUAMU HA3BIBAIOT TAKNe
SIBJICHHSA, IPH KOTOPHIX He IPOMCXOIHUT Ipe-
BpallleHHs OTHHUX BellleCcTB B Apyrue.

Hanpumep, mpu mepexofe B razoobpasHoe
COCTOSTHWE MeHAETCA PACCTOAHNE MeXKy MoJe-
KyJaMu 6Ge3 H3MEeHeHUS CTPYKTYPBI MOJEKYJ
(puc. 10).

ABnennusn, B pe3yAbTaTe KOTOPHIX M3 OHUX
BelIeCTB 00Pa3yIOTCs APyTHe, Ha3bIBATOTCS XU~
MUYECKUMU ABNEHUAMU, WIH XUMUUECKUMU
peaxkyuamu.

IIpu XWMUYecKWX ABJEHUAX MPOMCXOTUT
paspylieHue CTPYKTYPHBIX YacCTHUI, BeIIeCTB,
BCTYHAIONIUX B PEAKINIO, H 00pasoBaHue HOBBIX
CTPYKTYPHBIX UACTHI], a ClIeZJoBaTeThHO, HOBBIX
DBCIIICCTD.

IIpu ropeHHU BoJOpojga B KHUCJIOpPOJEe pas-
pymIaoTcsa MOJEKYJIbl BOJOpoAa U KUCIOpoja,

N
ﬁgg@
Eb'@@

Puc. 10. Ucnapenue Boabl
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B pesyJIbTaTe MePeTPYNIHPOBKN aTOMOB OOpPa3yIOTCA MOJEKYJBI BOIbI
(puc. 11). MeToa moJryueHUs CIOKHBIX BEIIECTB U3 0oJiee IMPOCTHIX Ha-
3bIBAETCS CHHTE30M (OT rped. synthesis — “coefiHHATDL”).

Bogopoz Kuciopozx MouseKy bl BOABL

Puc. 11. O6paszoBanue MOJEKYJIBI BOLb

IIpu ropenum yria B Kucjopoje (puc. 12) aToMbl KHCIOpOJa u3
MOJIEKYJI KHCJIOPOJa COCUHSIOTCS C aTOMaMU yrjepofa U o0pasyroTes
MOJIEKYJIBI YIVIEKHUCJIOTO Ir'a3a — ecCJIM KHcJjiopoJa B JOCTATOUHOM KOJIM-
YecTBe; IIPU HEJOCTAaTKe KUCI0poja 06pasyeTcs OMacHBIIl YyrapHBIN ras.

C moMOIpI0 XUMUYECKHAX ABJIEHUN (XMMHUUYECKUX PeaKIUil) MOKHO
TMONyYaTh U3 ONHWUX BEIeCTB NPYTHe: Memailbl, UX CRJIA6bl, NIAACM-
M@ACChl, CUHmMemuieckKue 80A0KHA, KPACKU, JeKAPCmEa, MUHEPALbHbLe
ydobpeHus, 63pvleuamole geujecmea U op.

CirosKHbIe GMOXUMHUYECKe IPOIEeCcChl, IPOTEKAIOIIe B YKUBBIX Opra-
HU3MaX PacTeHHUU, 'KWBOTHBIX ¥ YeJOBEKAa, TaKyKe CBASAHBI C Pas/imu-
HBIMH XMMHUYECKUMU IIPeBpaIeHuAMMA.

O6pabaThIBasg METAJLTBI, TIJIACTMACCHI, CTEKJIO, BOJIOKHA, MOKHO IOJY-
JaTh pasJIndHble peaMeThl. CyImecTByeT MHOTO BUIOB 00pabOTKM MaTe-
PUAIIOB: NPOKAM, WMAMNOBKA, MUMbe, PE3AHUE, WUMbe, NPUKIEUBAHUE
u m. 0. 9ro QpusuvecKve ABIeHUs. PUsNUECKNe U XUMUYECKHE ABICHIA
B3aMMOCBABAaHBI U UTPAIOT BAYKHYIO POJIb B IIPUPOJE.

Kro u3 Hac He HaO/Iofas SBJIEHUs, OPOUCXOJAIIEro Ipu obpaba-
THIBAHWH IIOpe3a PacTBOpOM mepokcuzaa Bogopoga? Ilpu momaganwu Ha
KPOBOTOYAIIYIO PAHKY IEPOKCHUJ BCKHUIIAET, YTO CBUIETEJBCTBYET 00
00pa3soBaHHU rasa, a 970, KaK BaM ViKe UBBECTHO, ABJIAETCA IPU3HAKOM
XUMHUYECKOH peakIinu.

Puc. 12. Topenue yras
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rocjie CMEemMBaHUA?

2. MoxHO JIM pasnenuTb cynbdurn xesnesa (II)FeS pusudueckrmm MeTomamn
Ha MPOCTEE BemecTsa?

3. COXpaHSKoT JM BELECTBO XejJe30 U BELleCTBO Cepa CBOU MCXOL-
HEHE CBOMCTBAa B COCTABE€ MOJIEKYJIH CJIOXHOTO BelecTBa CyJbduma
xkejnesa (II)FeS? OBBACHUTE CBOM OTBET.

9 1. CoxpaHSNT 1M BEUlECTBO XeJe30 U BElleCTBO cepa CBOMU CBONCTBa

JIABOPATOPHASA PABOTA N: 2

Ouncrra 3arpga3HeHHO IOBAPEHHOI COMN

PeakTnBbr: cMech HOBapeHHOﬁ COJIM ¥ PEYHOr'o IIeCKa, Boja.

Xumuyeckasn 1Hocyja u JadoparopHoe 000py OBaHMe: XUMUYECKUil
CTaKaH, IITATUB, CTeKJISHHAS IIaJIOUKa, BOPOHKA, (GPUIBTPOBATILHAS OY-
Mara, KOHIJecKas KoJ0a, CIUPTOBKa, (hapdopoBas gamka, acoecroBas
CeTKa, MIUIIBI.

Texuura oe3omacHocTu. Tpebyerca cobiofeHne TPaBUI PaboThI €
HarpeBaTeJbHBIMUA OTPUOOPAMH.

Xox padoThI:

1. PacrBopeHue 3arp;AsHEHHON OBAPEHHON COJH (CMech COJIH C ped-
HBIM eCKoM). B crakaH ¢ 38arpASHEeHHON COJIbI0 HaseiiTe mpuMepHO 20 M
BOZbL. UTOGBI YCKOPUTH PACTBOPEHNE, COEPIKIMOe CTaKaHa IepeMelraiire
CTERJIAHHOM MaJIOuKOoil (OCTOPOIKHO, HE KacaAch CTEHOK cTakaHa). Ecianm
IIPH STOM COJb HE PACTBOPUTCH, N00aBJATEe MOHEMHOTY BOAY 10 TeX
1IOp, HOKa COJIb He PACTBOPUTCH.

2. ®unbTpoBaHNe pacTBOpa. [IA MBTOTOBIEHHWS (PUIBTPa JIHCTOK
GUIBTPOBAJBHON OyMaru ITUPUHON B IBa pas3a 0oJibIIe AuamMerpa BO-
POHKH ABaKIbI CIOKUTE MOIOJAaM, IPUMePhTe K BOPOHKE U OTPEKbTe
1o Ayre Tak, 9ToObl Kpail 6ymaru 6611 Ha 0,5 cM HMKe Kpas BOPOHKH.
PacKpHITHI (DHIBTP TOMECTHTE B BODOHKY W CMOUYNTE BOJIOH, pacIpaBbTe
€T0, YTOOBI OH IIJIOTHO IPUMBIKAJI K BODOHKEe. BODOHKY BCTaBbTE B KOJIBIO
MITAaTUBA WU B KOHMYECKYIo Kos0y. KoHern ee mo/keH KacaTbes BHY-
TpeHHell CTeHKU cTaKkaHa (KOHMYECKO# KOJIObI), B KOTOPOM cOoOUpaeTcs
OT(UIBTPOBAHHBII pacTBOpP. MyTHBIN pacTBOp HaJeiiTe Ha (GUIBTP IO
CTEeKJIAHHOI Naslouke. B crakaH creuer mpospadHslil puabTpat (puc. 3).

3. Bomapusanue pacrsopa. ITosyueHHBII GUIBTPAT BhLIEHTE B hap-
(opoByI0 UANIKy U IOCTaBbTe ee Ha KOJBIO IITaTuBa. HarpepaiiTe B
IUIAMeHU COUPTOBKH, HePUOJUYECKH IepeMenBas (puiabTpar 10 MoJHO-
ro ucnapenus Boxwl (puc. 4). IToxyuerHyI0 COIb CPaBHUTE ¢ UCXONHOI,
chenaiiTe BBIBOJ.
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FnaBa Il

WNsyuns 3Ty rnaey, Bbl HayuuTechb
pasanyatb ¢M3VI'-IECKVIE n XuMmunu4yeckKkue
AB/IeHUSA.
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COCY/lbl, KOTOPblE MOKaXeT yuutesnb nan nabopaHTt. He 3abyabTe nNpoBepuThb, OT-
K/ItOUeHbI IVl Ta3, BOAA 1 31eKTpOHarpeeate/ibHble MpUbopb.

SHAKOMCTBO C Ja0OPaTOPHBIM O0OPYJIOBAHHEM M XHMHYECKOW MO-
cymoin

XuMHIYecKasi ocya u Ja0opaTopHoe 000PyI0BaHNe: MTaTUB, CIUD-
TOBKA, IUNIBI, JeP/KaTesb JJIsd MTPoONPOK, BOPOHKA, (hapdopoBas yami-
Ka, (IIbTpoBaJbHaA OyMara, MEpPHBIH IUINHIP, TPOOUPKA, CTEeKJIAHHAA
majiouKa, KOHMUYEeCKas Koji0a, mmmeTKa, crakambl — 100 mur, 250 mur,
TepmoMeTp (puc. 9).

1. PaccmoTpuTe BBIZaHHBIE BAM 00pasIbl XUMHUYECKOiT mocyabl. Ompe-
JleJiuTe, U3 Uero OHU CAeTaHBI.

2. CpesaiiTe pUCYHKHM XNMHWYECKOH MOCYNbI U OOBACHUTE €e HA3HAa-
UeHwme.

3. PaccMorpuTe cocTaBHBIE YacTH JIa00OPaTOPHOIO IITATHBA, 3aIIOM-
HHUTe UX HasHaueHWe.

4. Cobepure MTATUB U 3aKpelNnTe Ha HEM JAIKYy, KOJBIO.

5. 3apucyiiTe COOpaHHBIN INTATHB, YKA’KATE €T0 OCHOBHEIE JETaJIN.

BOPOHKA mocyga us dapdopa

IITATHB

CTaKaHbI TocyZa U3 CTeKJa

Puc. 9. Xumnueckas nocyga u obopyoBaHue

IlpoMOuTe MO CChUIKE QR-KOJa M BHIIOJHUTE BafaHuUs.
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JIABOPATOPHAS PABOTA N: 1

CpaBHeHHE CMeceil BeIIEeCTB U UX COeAUHEHUM

PeakTnBsI: jKeae3HBII TOPOINOK, cepa, cyabhun sxemesa (II), Boxa.

XuMnueckas mocysaa u JJadéopaTopHoe 000pyIoBaHUeE: 1abopaTOPHbIH
IMTaTUB, MATHAT, TPOOUPKH, KOHWYeCKaA K0J0a, CIIMPTOBKA, (DHIBTPO-
BaJbHadg Oymara, dgapdopoBas dalllKa, CTAaKaHbI, IIUOINbI, acGecToBast
CeTKa, BOPOHKA, CTeKJAHHASA IAJIOYKA, IIIATeNb, CINIKH.

Texnura oe3omacHocTu. Tpebyerca cobioeHIe MPaBUJI PabOThI C
HarpeBaTeJbHBIMU MPUOOpaMMU.

1. PaccmoTpuTe BBIJTaHHBIE BaM OOpPasIbl CephI, jKejlesa, CyJIbpuaa
sxenesa (II). Omumure pusUiecK e CBOMCTBa STUX BEMIECTB, HAOIIOIEHUA
3aHEeCUTe B TAOJHILY.

2. IITnartesieM oTGEPUTE YACTH CEPBI, JKejieda U MOJIOMKITE UX B CTAKAH.
ITepememniaiiTe IPUTOTOBJIEHHYIO CMeCh CTEKIAHHOMN IaI0UKOM.

3. UccnepyiiTe uucrsle BemiecTBa (cepy, »Keseso, cyJabdup skejesa)
¥ OPUTOTOBJEHHYIO CMech AeiicTBmeM MarHuta. HablloZeHus saHecure
B TaGIHILY.

4. Ilpuieiite BoAy K KamJIoMy oO6paslly, HepeMellaiTe CTeKJISHHOM
nasoukoil. OcTaBbTe CMeCh Ha BpeMdA JJIA OTCTaWmBaHUA. ITO BbI HAOJIIO-
naere?

5. HarpeliTe Ka'KIblii 00pasen, cobI0Iasd TEXHUKY PaObOThI ¢ HArpe-
BaTeabHbIMU mpubopamu. HabiiofeHuA 3aHecuTe B TaOJIULY.

CpaBHMTeHBHHe CBOiiCTBa YHCTBIX BelIeCTB I meneauo—cepﬂof{ cMecH

Yucroe Coennrenue
Yucroe Bemie-
TIpusHAKK CPaBHEHUS Bemecteo | Cmech cyanhug
crBo xeneso Fe
cepa S sxesesa (1I) FeS

Cocras BemecTsa

®Dusuueckue cpoiicTpa:
— IBeT;

— ILIOTHOCTB;

— DacTBOPHMOCTE B BOJE

Pasnenerue marauroMm

Paspenenue Bojoi

VsvMeHeHNs Tpn HarpeBaHHM
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IIPAKTHYECKAS PABOTA Ne 1

TexHnka 0e30HACHOCTH M 3HAKOMCTBO C JIa00pPaTOPHBIM
000pyAOBaHIEM

B xuMmnueckux kabuHeTax nan nabopatopuax Ume-
HOTCA XMMUUECKMe BellecTBa, KOTOpble Ha3blBatoTcs
peakmusamu. MHorue 13 HAX efKune 1 MOTyT Bbi3BaTb
oxoru. [lpyrie BellecTBa AA0BWTblE, @ HeKOTOPble
Nerko BOCI/IaMEHSAIOTCA UM B3PbIBOOMACHbI. [103TOMY,
paboTas ¢ XMMWUYeCKNMU peaKTUBaMU, HY>XHO CTPOro
cobntoaath NpaBmaa TexHukn 6e3onacHocT. KopoTko
03HAaKOMVIMCS! C OCHOBHbIMU U3 HUX.

1. Bce onbIThl B XMMUUECKMX KabUHeTax AW B na-
60opaTopuAX NPOBOAATCA B MPUCYTCTBUM yunTens ambo
nabopaHTa.

2. MNepep Haua/IOM BbIMOJIHEHUA OMbITOB Bb JO/XK-
Hbl 03HaKOMUTLCA C MPaBUAaMU XOAa BbIMONHEHNA AaH-
HOTO OMbITa, CO CBOVCTBAaMM UCMO/b3yeMblX PeakTUBOB
1 Npnbopos.

3. MepexoauTb Ha Apyroe pabouee MecTo 6e3 paspeLleHna yumnTens, nepebpacbl-
BaTb APYr APYry Kakue-an6o ey (KHAMM 1 Ap.), POMKO pa3roBapyBaTh 1 LyMeTb
BO BpeMs N1aBbopaTopHbIX 3aHATUIA 3anpellaeTcs.

4. beclieNibHO NepennBaTh PaCTBOPbI AW UCMbITbIBaTh BelleCTBa MO COBCTBEH-
HOMY YCMOTpPEHMIO 3anpeLieHo.

5.TMpwu pabote cneayet Noab30BaThCA TONbKO YMCTOW, CyxOil U ucnpaBHoit (6e3
TPELLVH 1 NOBPEXAEHWIA) MOCYAON.

6. Hnuero He npoboBatb Ha BKyc! [prHUMaTh NLLy
B XMMMYecknx nabopatopuax sanpeLeHo.

7. YHocUTb ¢ coboii UTo-nMbo U3 NpesMeToB v Be-
LLIECTB, MpeAiHa3HauYeHHbIX 418 NPOBeAeHNA OMbITOB,
3anpeLwaeTca.

8. HioxaTb neTyune BeljecTBa C OCTOPOXKHOCTbIO,
MNPV orpejeneHnn 1x 3arnaxa Hesb3f MNOAHOCUTL COCyA,
61113K0 K /INLLY, TaK Kak BAbIXaH/e MapoB ra3oB MOXeT
BbI3BaTb pa3jpaxeHue AbixaTe/bHbIX NyTei. A o3Ha-
KOM/IEHWA C 3aMaXxoM HY>HO NajjoHbio PyKU CAenaTb
ABUXEHME OT OTBEPCTUA coCya K Hocy (puc. 6).

9. Hesib3a HaKIOHATLCA Hag, cocyaoM v Gappopo-
BOW YallKOW, B KOTOPOW UTO-HMOyAb BbiNapuBaeTcs,
BO M3bexaHue oxXora OT 6pbI3r 1 pasfeTaroLnxcs

Puc. 6. Onpenesenne
sanaxa

BeLLecTs.
Puc. 7. Harpepanwe 10. Mpobupky ¢ HarpeBaeMoi XMAKOCTbIO AepXaTb
upodupKH OTBEPCTUEM B CTOPOHY OT Ce651 U APYTUX yHeHUKOB, Tak
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Puc. 8. PasbaBieHne KUCIOTEI BOAOH

KaK XWAKOCTb BCNeACTBME MeperpeBaHna MHOMAA BbiNAeCcK1BaeTca U3 Npobupku
(pwic. 7). He HarpeBaiite Nnpobupky HenocpeAcTBEHHO B NaameHw. [lepxuTe ee He-
MHOTO BblLLE M1amMeHW. [epemellaiite NpobupKy Haj niamMeHeM A4S paBHOMEPHOro
pacnpegeneHus Tenna.

11. Ana npoBejeHVA onbiTa cTapaiiTeck 6paTh HeBObLLME KONUYECTBA BELLECTB.
Wx Hago pacxog0BaTb 3KOHOMHO. [1py HarpeBaHUM PacTBOPOB BeLLECTB B Mpobupkax
NX CnefyeT HanosnHATb He 6osiee yem Ha 1/3.

12. Ocobyto 0CTOPOXHOCTL COBAIOAaNTE NP paboTe ¢ KUCAOTaMU U LiesoYaMu.
Ecnn cayyaiiHo KncaoTa uam Wenoub NoMajeT Ha PykKu WAW Ofexay, HeMejneHHO
CMoliTe ee 60/bLLVM KOJIMYECTBOM BOZAbL.

13. Mpwv pa36aBieHUN KUCIOT BOAOI BCErja MOMHWTE CefytoLiee NpaBuUo:
KWNCNOTY CnefyeT MeAJIeHHO, TOHKOW CTPYiiKoil HaanBaTb B BOAY, a He HaobopoT
(puc. 8). OaHOBpeMeHHO cieayeT akKypaTHO MepemMeLlnBaTth pacTBop.

14. MNpw paboTe co cNMPTOBKOI U 3/1eKTpOHarpeBaTtenem cobarogainTe cneayro-
e lipaswia.

a) 3anpeLlaeTca 3axuraTb ropeaku 1 CnMpToBkn 6e3 HagobHOCTW. 3axuraTb
CMUPTOBKY TO/IbKO C MOMOLLHO CMIMUKU. HeNb3A 3aXuraTh ee, MogHOCA K ApYroit
ropALLe CMMpToBKe, MPOANTLIA CIUPT MOXeT BOCM/IaMEeHUTbCH;

6) raciTb CMIMPTOBKY MOXHO TO/IbKO C MOMOLLbIO KONMauKa;

B) Mepe/ BKNtOUEHMEM 3/1eKTPOHarpeBaTesif B CeTb MPOBEPLTe, He MoBpeXAeHa
2V U30N1ALMA ero 3N1eKTPUUECcKoro NPoBoAa;

r) Npu paboTe ¢ 3neKTpoOHarpesaTeNeM He JoMycKaiiTe 3arpsisHeHNa cnupam
HaKanMBaHWA;

) moc/ie okoHYaHWsA paboTbl 06A3aTeNbHO OTKIKOUNTE 3/1eKTPOHarpeBaTenb.

15. o OKOHYaHWK OMbITOB KaX/bli Y4eHNK AO/KEH NPUBECTM CBOe pabouee
MecTo B nopagok. OctaTok peakTMBOB CAVBaiiTe AW BbiCbiNaiiTe B cheLyanbHble
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Moaymaii:

* Kakue crnocobbl
pasaeneHus cmecei,
npUMeHsemble
B BbITY, Tbl 3HAELLL?

N

3Haewb an Tbi?

e 3arpAsHeHHble NoA-
3eMHble BOAbl OuULLaloTCA
B TeUEHWUEe HEeCKONbKMX Tbl-
cAueneTui.

e Camas uuncras Boja
B MUpe — B DUHAAHANMN.

Moaymaii:

» Kak Bblaenntb
pacTBOpeHHyto ¢
NoBapeHHYto coslb J
13 BOgbI? . 4

Puc. 3. ®uiprpoBanne

16

a IIPO3pavYHBIH PAacTBOP IOBapeHHOI COMU IIPO-
XOAHUT yepes (pUuabTp.

3. JleiicTBe MArHUTOM

MeToz HCIIOJNb3yeTcss B TOM ciydae, ecJd
OlMH W3 KOMIIOHEHTOB CMECH CHOCOGEH K Ha-
MarauuuBanuio. Halpumep, cMech MOPOIKOB
JKejie3a U cephbl MOYKHO PA3/IeIUTh IIPU TOMOIIHA
MarHuTa.

Pasnienenne roMOreHHbBIX cMecei

1. Bomapusanue. Kpucrammusanusa

Yr006BI PacTBOPEHHOE BeIeCTBO, HAIPUIMEP
IOBapeHHYIO COJIb, BBIIEJIUTHh U3 PacTBOpa, II0-
clenHWit BhIMapuBaloT (puc. 4). Boga ucnaps-
eTcd, a B (ap(opoBoil UaIllKe OcTaeTcA IOBa-
peHHadA cosb. VIHOTIa IPUMEHAIOT yIapuBaHue,
T. €. YaCTUYHOE UCIapeHue BoAbl. B pesyabraTe
obpasyercsa 6oJiee KOHILeHTPHUPOBAHHBIA pac-
TBOP, IPY OXJaKIeHIN KOTOPOTO PACTBOPEHHOE
BEIIECTBO BbIJENIAETCA B BUle KPUCTAJLIOB.

2. IMCTHIIAIHASA, WM TI€PETOHKa

JTOT c1I0CcO0 pasjieieHus cMeceil OCHOBaH Ha
pasInyuy B TeMIepaTypaxX KUINeHUs PACTBOPH-
MBIX IPYT B APyre KOMIOHEHTOB (pHc. 5).

Jucmunnayus (IeperoHKa) — MeTON, pas-
JieJIeHHSI OTHOPOTHBIX CMeceil IyTeM HCIapeHus
JIeTYUHX KHIKOCTEH ¢ mocjexyionieii KOHIeH-
canueii UX IapoB.

Puc. 4. Beinapusasue Puc. 5. [luctuiianua BOgsL
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llpoBepb cebst

. C KaKoM LeJsiblo NPOBONAT OUMCTKY CMeCcen?

. dro Takoe reTeporeHHas cMeck? [[puBemuTe NPUMEPH.

. OXapakTepusyiTe CNOoCOOH pasiesieHMA T'€TEPOTeHHHX CMecel.
. UTo Takoe IOMOT'e€HHAasd CMech? lIpuBennTe MNpUMEpH .

. OXapakTepusyiTe CNOCOBH pas[esieHMd TOMOT'EHHBIX CMeCein.

e WN R

NpoiionTe mO CChUIKe QR-KOHA M BHIIOJHMTE 3amaHud. E

Camoe BaxxHOE

Tl XUMIYeCKHX J1abopaTopuil U B IPOMBITILIEHHO-
CTH 9acTO TPeGYIOTCH YUCThHIE BEIIECTBA, IOITOMY IJId
|| pasmenenms cMeceif IPUMEHSAIOT PA3INIHBIE CIOCOGHL.

e TeTeporenHble cMecH pasfeadalT (QUJIbMPOBAHU-
i’ % em, omcmausanuem W maznumonm. JnA pasnereHmsa

TOMOT€HHBIX CMeceil IPUMEHAIT KPUCMALLUIAYUI0
u QUCUNLLAYUIO.
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OunmierEHbIH
rag

Brixnonaas

Banburenssrit (| 77 1
ras \ Konnueckas

IIsuns B
6yaKep

Puc. 27. Cyxue OpLIEYJIOBHTEIN I8 OYHCTKI aTMOC(HEPHOTO BO3LyXa

KOTOpble ABJAITCA IJIABHBIM HCTOYHHKOM B3arpaBHeHHA aTMochepsl,
ocobeHHO B Meramonucax. B cpegnem mpu mpobGere 15 ThIc. KM B TOJ
KasKJbIil aBTOMOOWMJIb CIRUTaeT 2 T TOIJINBA U oKolo 26—30 T Bozxyxa,
B ToM umcae 4,5 T Kucaopoga, uro B 50 pas Goibplie moTpedGHOCTE
JeJIOBEKA.

ATMoc(hepHBIIT BO3AYX ABIAETCA ONHUM W3 OCHOBHBIX JKUSHEHHO
BaKHBIX DJIEMEHTOB OKPY’KaIomIeil cpebl.

Cpencrsa samutsr arMocdepsi. CpecrBa 3amiuTsl aTMocdephl JOIK-
HBI OTPAHNYNBATH HAIMYNE BPeTHBIX BeIeCTB B BO3JyXe Ha YPOBHEe He
soie IIJIK (ipefesibHO HONYCTHMOIl KOHIEHTPAINN).

JJIsT OYMCTKY TA30B OT YACTHI], NIUPOKO IPUMEHAIOT CyXUe MIbLIeYJIO-
BHUTEIW — IUKJIOHBI Pa3JIUIHBIX TUTOB (puc. 27).

OxvH M3 HamboJiee COBEPIIEHHBIX BUJIOB
OYMCTKY ra30B OT B3BEIIEHHbIX B HUX YACTHI]

3Haemb an Tbl? ObLiyy ¥ TyMaHa — 9J/JEKTpUYeCKad OYHUCTKaA
ATMOchepa 3eMHOTO Liiapa (smexTpodmBTD). ;
BecuT 5 300 000 000 000 000 T. Ilns BBICOKOA()pEKTHBHON OUUCTKHU BHIGPO-

Ecnu 6bl, HanpuMep, noTpe-  COB MPUMEHSAIOT alllapaThl MHOTOCTYIEHYATOM
6oBanoch nepese3Tn U3 OYMCTKH.

Act aHbl B Anmarsl Py3, B KpyIOHBIX ropojiax I CHUYKEHIA BPeJHOTO
PaBHDBIV BECY 3BMHOM aTMO-  gippgpps 3arpAsHeHHA BO3AyXa Ha UYeJOBeKa
cepbl, 1 /v Gbl KaXabild IPUMEHSIOT clieljiaJIbHbIe I'PAaJOCTPOUTEIbHbIE
noesg umen 100 BaroHoB u

NPOXOAUN Bech MyTh 3a 10y, MEPOIPUATHI. ITocTpoeHBI M CTPOATCSA aBTO-
Ha nepeBo3Ky 3TOro rpy3a Marucrpaiu B 06xXoJ ropojios, LIpUHHMAIOILIE
6b1710 6b1 NOTpadeHo noutn  BeCh IIOTOK TPAHBUTHOIO TPAHCIOPTA, KOTOPBLI
4 mMApg ner. paHbIIe HEeCKOHYAEeMOIl JIeHTON TAHYJCA IIO

TOPOJCKUM YJINIaM.
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IIpennpuaTna WIN UX OTAeIbHBIE 3JaHNA H COOPYIKEeHHA, TeXHOJIOTH-
YecKue MpONecchl KOTOPBIX ABIAIOTCA NCTOUYHUKOM BBIIETEHUA B aTMO-
c(epHBIil BO3AYX HENPUATHO HAaXHYIUX BEIeCTB, OTJENAIOT OT YKUIOM
3aCTPOIKN CAHUTAPHO-3aIUTHBIMI 30HAMU.

ILna nmoBeimennsa 5G(eKTHBHOCTI CAHUTAPHO-3aIATHBLIX 30H Ha X
TEPPUTOPUH BBHICAYKHUBAIOT JPEeBECHO-KYCTAPHUKOBYIO U TPaBAHUCTYIO
PACTUTEIBHOCTD, CHUKAIONIYIO KOHIEHTPANWIO IIPOMBINIIeHHOM IBLTU
¥ Ta30B.

L ] anpene 2024 roaa no vHuuUmMaTvBe [NaBbl rocysapctea B cTpaHe 6bina
obbABNEHa IKONOTMUecKas akLmua "UncTblil KasaxcTaH", Lienbto KOTopoli ABnsetca
npuBaeYeHVe BHUMaHWA HaceNeHUs K NpobaemMe 3arpsasHeHUs NpUpoabl, 3aluute
1 COXPaHEHUIO YNCTOTbI OKPYXKatoLLe Cpeabl, CO34aHUI0 SKONOTUYECKOW KyNbTypbl
B DGLIJ,QCTBE. Tem BpeMeHeM Mo rnopyvyeHuro I'Ipeam,quTa CTpaHbl NMpaBUTeIbCTBO
NPUCTYNWIO K pa3paboTke KOHLeNUWN pa3BUTUS 3KONOMMUYECKONR KynbTypbl CPeAn

HaceneHus Ha 2024-2029 roapbl.

llpoBepr cebs

. OxapakTepusyiiTe KadyeCTBEHHbII U KONMYECTBEHHBII COCTAB BOBOyXa.

. KakyM ONBITOM MOXHO [OKasaTh KadeCTEEHHEIN! COCTaB BO3Ayxa?

. llogcHUTe, comepxXaHMe KAKUX KOMIOHEHTOB BO3AyXa MeHSeTCH.

. HazoBKTe MCTOUHMKM 3aTpASHEHUS aTMOCHEpEl.

. Kaxue Meph RHE MOT.ITU B TpenmoXTh M8 =[AMUTH H’T‘MOC(I)QI)H' om
BarpABHEHUN?

s wh e

HpoﬁnMTe no cceyike QR-KoJa M BHIOJHUTE 3alaHUA.

Camoe BaxHOE

< B cocraB Bosayxa IOMHMO KHCJIOPOZa M a30Ta BXO-
% AHT IOATE HHEePTHEBEIX TI'a20B. KPOMG TOro, B BOZAYXe
cogepsrarca oxkcup yriaepoza (IV) u BogsaHble mapsl.
KoangecTBo yrieKHciIoro rasa M BOJAAHBIX HAPOB W3-
MeHAeTCA B 3aBUCHUMOCTH OT YCJIOBUMA.
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BO3AYX. PEAKLUMA
FTOPEHNA

§ 10. BO3AYX. COCTAB BO3OYXA

CeropiHa Ha ypoke:

© y3HaeM cocTaB BO3ayXa;

e roiiMeM BaXHOCTb
OXpaHbl aTMOChepPHOro
BO3/lyXa OT 3arps3HeHus

KnroueBble cnoBa

© BO3AyX
* aTMocdepa

Atmocdepa. Bea nianera SeMid oKyTaHa
HEeBHIUMBIM IPO3PavYHBIM IIOKPBIBAJIOM — aT-
mocdepoit. Armochepa — BO3LYIIHAA 000I0U-
kKa 3emun. Jlio6oe cBOGOJHOE NPOCTPAHCTBO HA
SeMe 3all0JTHEHO BO3IyXOM. Bes BO3AyXa He-
BOBMOKHA JKM3HB Ha ITaHeTe. ATMoC(hEepHBIH
BO3JIyX — OTO HCTOUYHHUK JBIXaHMA delOoBeKa,
SKIBOTHBIX M PACTUTeIbHOCTH, ChIPhe JJIA IPo-
[leCCOB TOPeHNA U Pa3jIoKeHNA, CHHTe3a XIMH-
YeCKHUX BeIIEeCTB.

B 1774 r. ¢ppannysckuii yuensrii A. JlaBy-
aspe JOKA3aJ, 9YTO BO3JYX — BTO CMeCh B OC-
HOBHOM /IBYX I'a30B: a30Ta I KICJIOpPOJa, COZep-
sKaHWe asoTa cocTaBiasgeT 4/5 u 1/5 kuciaopona
(mo obBemy).

B konne XIX B. 0bLIO yCTAaHOBJIEHO, YTO B COCTaB BO3/yXa, Kpome
KHCJIOpOoJia M a30Ta, BXOAHUT IATHh Ia3000pa3HBIX BemlecTB: aproHd (Ar),
kceHoH (Xe), kpunton (Kr), reanit (He), Heon (Ne). ITu rasbl HasbIBa-
0TCA 61a20pO0HbLMU U3-32 UX XUMUYECKOIl HeaKTUBHOCTU.

Kpowme Toro, B Bozayxe copepskarcs okcuf yriaepoaa (IV) u Bogsaabie
napsl. [IpumMepHBI# cocTaB Bo3Ayxa moKasaH B Ta0d. 6.

Tavruya 6
CocraB Bo3myxa
AR Copepsxanue rasos (B %)
o 00'beMy mo Macce
Asor 78,08 75,50
Kucmnopon 20,95 23,10
BraaroposHsbie rassl (B OCHOBHOM aproH) 0,94 1,30
Oxcug yriaepoza (IV) 0,03 0,046

KauecTBeHHBI COCTaB BO3LyXa MOKHO JOKA3aTh IOCPEACTBOM CIIE/LYIO-
mero onbiTa. OIycKaeM B COCYZ ¢ MOAKPAIIeHHON BOZON IIABAIOMIYIO
cBeuy, IOJPKUTaeM ee U HaKpblBaeM MUInHApoM. [[uIuHAp pasMedeH Ha
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AntyaH JlopaH JlaByasbe
(1743—1794)

DpaHLLy3CKUA yyeHbI B 1774 1. yCTaHOBW/ COCTaB BO3AyXa,
BBEJI NMOHATUS “XUMUUECKMIA 3NEMEHT” U "XUMUUYECKOE COEANHE-
Hue". JlaByasbe 6bln aBTOPOM MEPBOI KnaccuduKaLmm XuMmuye-
CKUX BeLLeCTB U y4ebHMKa “IneMeHTapHbIN Kypc XUMUK".

1ATH paBHBIX yacreil. [loka B UIMHJpe eCcTh KUCJIOPOJ, cBeuya TFOPUT.
ITpu ropeHUY KUCJIOPOJ] PACXOVETCH, U YPOBEHD BOIBI B MUJIUHIPE O]~
HuMaercsa. CBeua racHeT, KOTJa KUCJIOpPOJa B IHUJINHJPE HE OCTAETCH.
Bopa mozHANack Ha OGHO JeJIeHHE, TO €CTh 00'beM BO3AYyXa COKPATUIICA
Ha ONHY HATYIO 4acThb (puc. 26).

B pesyibTaTe IPUPOAHBIX ABJICHUN H NeATeIbHOCTH dYeJoBeKa (Ipu
3eMJIETPACEHN N, By TKAaHNUYECKNX M3BEPIKeHNAX, IPA CTOPAaHUY TOILTABA
U BBIOpOCax M3 3aBOACKUX TPYO) B aTMocdepy MOCTYIalOT TaKHe Iashbl,
kak okcuasl azora — NO u NO,, orcuasl cepel — SO, u SO,, ceporo-
nopox — H,S.

B HacTodAIlnee BpeMdA Ha JOJI0 aBTOMOOMIBHOTO TPaHCHOPTa NIPUXOANTCHA
GoJIbIlIe IIOJIOBUHBI BCEX BPEJHBIX BBIOPOCOB B OKPY/KAIOIIYIO CPeLy,

Puc. 26. Onpegeenne cofgepKaHna KHCIOPOLA B BOBLYXe
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Maccoil peIIecTBYIOT dJleMeHTaM, IMeIOINM MeHbIIYI0 aTOMHYI0 Mac-
cy. IIpupoaHEIil TeJUIYyp COCTOUT U3 BOCEMH M30TONOB. Cpeu HUX MIpeobd-
JaJaloT UB0TOILI ¢ Maccoi anep 126, 128, 130. ITosToMy ycpeirHeHHAS
aTomMHas Macca Teqypa (127,6) orkaspiBaeTca 6GoJIbIIe aTOMHOI Macchl
itoga (127), Ho sapapn temnypa meHbmre (+52), deMm 3apAn ALep aTOMOB
iioma (+53). IloaToMy TesLTyp B 5-M IepHoie paclojiaraeTcA paHblle fofna.

52

NpoitmuTe mo cchUlke QR-Koma ¥ BHIIOJIHUTE B3alaHMnA.

Npoeepk cebst

. I3 KaKMxX MMKPOYAaCTUI, COCTOMT aToM? OxapaKTEepUsyiTe STMU Yac—
TULEL.

. Kaxue uyacTuLE BXOOAT B COCTaB fOpa aToMa? JlaiiTe XapaKTepu-
CTUKY STMM SJIEMEHTApHLHM YacTMLaM.

. OnlpenienMTe 3apAn AOpa M KOJMMYECTBO BJEKTPOHOB CIEHYIOMMX XM—
MUYECKMX SJIEMEHTOB: cepa S, kKamit K, umHk Zn, ion I.

. OnpefienMTe 3apAnd ANPa U KOJMYECTBO SJIEMEHTaPHBEX YaCTHMll, BXOASIMK
B cocTraB gAep NPUBENEHHEX XUMUUECKUx sJjemeHToB: 1Al, 1JAr
S

. ATOM XMMMYECKOTO 3JIEMEHTA MMeeT 12 NPOTOHOB, 12 HEMTPOHOB 1
12 snexkTpoHOB. Ha30BMTE 3TOT SJIEMEHT I HANMIMTE eT0o XMMMYeCKMit
3SHak. YKaxure sapsp fOpa aToMa. KakoBa ero aToMHas Macca?

. Jcrionb3ys HasBaHUSA SJIEMEHTAPHBIX YacTull, »aiTe ONpeleseHne
noxudaruio “msoTon”.

. Kax BH IOyMmaeTe, BEpHO JIM yTBepxIeHue, uYro aromsl oK u 1JAr
NPOSBIIANT pasHHE CBOMCTBA? IloSCHUTE.

[OES

Camoe BaxxHOE

Amom — coHaA YacTHIla, COCTOAINAd U3 Anpa

¥ BJeKTPOHOB. fIApo aToMa COCTOUT W3 NPOMOHOE M

HellmpoHoe. Bcsa Macca aToMa cocpeIoTOYeHAa B €To

* sigpe. ATOM dJIeKTpOHeHTpaJieH, TaK KaK COJEPIKUT

% OJIMHAKOBOE YWCJIO TPOTOHOB W BJIEKTPOHOB, pPaBHOE
MOPAAKOBOMY HOMEPY XMMHYECKOIO HJIeMEeHTA.

s Pa3HOBUAHOCTH ATOMOB OJHOTO ¥ TOTO YK€ XHMUYe-

CKOT'0 pJIeMeHTa, UMelolye OAMHAKOBBII 3apAl AApa,

HO pasHOe MaCCOBOE UHCJIO, HABBIBAIOTCA U30MONAMU.

il






OEBPS/bg35.jpg
o lnasalVv

B 3Tol rnaBe Bbl M3yuuTe cocTaB
CLEVADIER
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SJIEKTPOH DIeKTpoH () — »diIeMeHTapHas YacTHIla
c sapagoMm ('1). Macca smexTpona B 1836 pas
MeHbIIIe Macchl IPOTOHOB U HEMTPOHOB, T. €. HU-
YTOKHO MaJjia, €10 MOKHO IIpeHedpeds. JIeKTPOo-
HbI 06o3HauaoT e miau e '. Besa macca aToma
cocpejoroueHa B siipe. CymMMa 4ucja MpoOTOHOB
U HefITDOHOB B aToMe HA3BIBACTCS MACCOBbLLM
yucnom. Hampumep, MaccoBoe UHCIO aToMa

neirpon  yTTepofa 3 C12:

IPOTOH
Puc. 24. Tlnaserapuas 6 mporonoB + 6 HeliTpoHOB = 12 (Macco-
MozeJb aToMa BO€ UHCJO).

AToM 5IeKTpoHeHTpaseH, MOCKOIbKY YHCIO IPOTOHOB U 3JIEKTPOHOB B
aToMe O[MHAKOBO ¥ PaBHO IIOPAZKOBOMY HOMePY XMMIUECKOTO dJIeMeHTa,
npucBoeHHOMY eMmy B llepuopmdeckoil cucreme. Hampumep, B sAxnpe
aroMa jkeJiesza cofiepkurca 26 IpoToHOB, a BOKPYT Ajpa Bpamaercsa 26
37IeKTPOHOB.

Kax ompegennts uncio meiitporos? Kax BaM yke msBecTHO, Macca
aToMa CKJIAJbIBAeTCA M3 MAacchl MPOTOHOB M HeNTPOHOB. SHaA HOPAL-
KOBBI HOMeD dJieMeHTa (Z), T. €. 9HCJI0 IPOTOHOB, U Maccy aroMa (A ),
MOKHO HaWTH 4ncIo HeiiTpoHOB (N) mo dopmye:

N=()-Z
Hanpumep, umciio HeTPOHOB B aToMe KeJjie3a PABHO:
56 — 26 = 30.

I/ICHOJI1'>3Y§I 3JIeMeHTapHble YaCTUILbl, MOXHO m:soﬁpaau’rr, CcocCTaB aTo-
Ma. Haupm\aep, (dopMa 3allMCH COCTaBa aToMa yIJjlepoja BBITVIALUT TaK:

12C(6p"; 6n%6e; a cocras aToMa ocdopa
Moemo sammearn: S (15p7; 16n°)15¢.

Xapalc'repnc'rn}ca YacTHUIl aToMa ImpeJicTaBJIeHAa B Taba. 4.

Tabruya 4
Xapa}cTepnchca yacTHl aToMa
Yacruner | O6osuavenns | Macca | Sapsag IIpumevaHue
YHCJIO IIPOTOHOB PABHO IIOPALKOBOM
IIpoTon p' 1 +1 Do p PN v
HOMepY dJeMeHTa
.. . Yucno HeHTPOHOB HAXOXAT MO (op-
HeiiTpon n 1 ]
TP myne: N=A -Z
Hnclo 31eKTPOHOB PAaBHO TOPALKO-
DJIeKTpoH e 0 =1 b B DAN

BOMY HOMEDY bJIeMeHTa
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H3oTonsl. PasHOBHAHOCTH aTOMOB OJHOTO
¥ TOTO jKe XUMUUYECKOTO BJIeMeHTa, UMeIne
OJMHAKOBBII 3apsAj sA/[pa, HO Pa3HOE MaccoBOe
9HCII0, HABBIBAIOTCA W30MONaAMmu.

XuMu4ecKre dJeMeHThI, BCTpedalolmuecs B
IpUpOJie, ABJISIOTCI cMechbio u3oronos. ClroBo
“pusoron” COCTOUT M3 JBYX I'PEUYECKHUX CJIOB:
usoc — “oxmH” M monoc — “mMecTo” WM 03HAUAET
“gaHmMMarIuil oHO MecTo” (KJeTKy) B Ilepmo-
JINYeCKOil cucTeMe HJIeMEeHTOB.

Ilist 0603HAUEHUA N30TOMOB MOJb3YIOTCA CHM-
BOJIAMY COOTBETCTBYIOIINX HJIEMEHTOB, [OOABIAA
cjleBa BBEepXY HHIEKC, VKa3BIBAIOIIUI OTHOCHU-
TeJbHYIO ATOMHYI0 Maccy:

35 37
17 Cl’ 17C]'
JI1000if XMMUYIECKUN dIeMeHT — 9TO COBO-

KYIHOCTh M30TOMOB, 00JaJAOIINX OJUHAKOBBIM
3apAagoM Axpa (tadua. 5).

3Haelwb n Tbi?

SnekTpoH B 2000 pa3
Jlerye NpoToHa.

Mopaymaii:

o Monb3yack HasBaHWAMU
3/1EMeHTapHBbIX YacTuLl,
113 KOTOPbIX COCTOAT
aToMHble siapa,
nonpobyii Aatb Apyroe
onpeaeneHve 1soTony.

Ta6auya 5

HzoTomnsl xa0pa
dnemMeHT ;’3 Cl ;‘; Cl
ATOMHBII HOMED 17 17
AromHaa Macca 35 37
Yucio IPOTOHOB 17 17
Yucsio HeHTPOHOB 18 20
Yncsio 5IeKTPOHOB 17 17
CozeprkaHue B IPUPOSie 75 25
(5 % uo macee)

XuMHUeCKHe CBOWCTBa M30TONOB
XJIOpa COBEPIIEHHO OJMHAKOBBI.

Bonopon umeer Tpu umsoromna:
nporwuii |H, geirepuii ?H (mwmm D), Tpu-
THI fH (mau T). Onpenenure, CKOJIBKO
HEATPOHOB €CTh B KajKJIOM W3 aTOMOB
Bogopoaa (puc. 25).

3Had M30TOMHBII COCTAB XUMHUYe-
CKHX 9JIEMEHTOB, MOYKHO OO'BSCHUTD,
moueMy KaJuil, TeJIyp M HEeKOTOpbIe
JApyTrHe 3JIeMeHThI ¢ 6OJIbInell aTOMHOI

ITporuit

Heitrepuit

Puc. 25

. MlzoTomsl Bogopoza
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IIOXO IPOBORAT dJIeKTpudecKuil Tok. K HuUM orHocATcA cepa, asor,
KHUCJIOPOJ], YIJIEPOJd U JIp.
3allOMHHTe IIPOCThIE BEIeCTBa, MOJEKYJIbl KOTOPBIX COCTOAT U3 JBYX

aTromoB (puc. 22).

PR & @® &

BOZOPOS

XJI0p

asor KHCJI0POJ,

(+ &

Gpom ton

Puc. 22. IIpocThble BelllecTBa, COCTOAIM[NE M3 ABYX aTOMOB

ATOMBI Pa3HOTO BHJA, COEIUHSAACH, OOPA3YIOT CJIOKHBIE BELIECTBA.
MoeKy bl J060TO CIOKHOTO BeIecTBa — 9TO MeJbJyallnue YacTHUILBI,
COXpaHAMINHEe CBOIHCTBA M COCTAaB JaHHOTO BemmecTsa (puc. 23).

CepoBOZIOPO]L

0
o9

aMMHaK

£» aw

MeTaH VTJIEKHUCIBIH ras

Puc. 23. MOJIEKYJIBI CIOKHBIX BEIECTB

3Haewb m Tbi?

W3 anemeHTOB, Cnara-
IOLWMX Halle Teno, camyro
Ba>XKHYIO PO/ib UrpatoT KnC-
Nopog, yIepog, BOAOPOA 1
asoT. Ecin npeAnonoxurs,
YTO B CpelHeM BeC B3pOC-
JIoro YenoBeka cocTaBafeT
73 Kr, TO NX B OpraHus-
Me okono 70 kr. Hemano
TakXe KanbLma u pocdo-
pa — BMecTe WX MoyTn
2 Kr, OHW BXOAAT B COCTaB
KocTeW, obecneuynBas ux
npoYHocTb. Kanwid, cepa,
HaTpWIA, Xa0p cogepxatcs
B KOAWNYECTBe HeCKONbKMNX
[leCATKOB rpaMMoB. Xenesa
B YesioBeKe OKONO 6 T, HO
OHO WUrpaeT UCK/IYUTENb-
HO BaXHY0 pofib, BXOASA B
COCTaB reMornobuHa.

48

Cilo:kHBIE BellecTBA — ITO BEIECTBa, 00-
Pa30BaHHBICE ATOMAMH PA3HBIX XMMHYECKUX
9JIEMEHTOB. VX HABBIBAIOT TAKIKe XUMULECKUMU
coeduHeHUAMU.

OTINIUTh NOHATUA “XUMIYeCKUH di1eMeHT”
U “IIPOCTOE BEImecTBO” MOMKHO MPU CPaBHEHUHN
CBOCTB TMPOCTHIX W CJIOKHBIX BelecTB. Hampu-
Mep, IpocToe BeIlecTBO K‘ll(’]lﬂpoa —_ GECEBGT—
HBI ras3, HeOOXOJUMBIH JJIA JbIXaHU, HOAAED-
skuBaoimii ropeaue. Kuciopon rakske Bxogut
B cocTaB BoAbl. O[HAKO B ee COCTaB BXOJIHUT
XMMHYECKH CBASAHHBIH KWCJIOPOJ, KOTOPBIH
He 006JafaeT CBOIICTBAME IIPOCTOTO BeIeCTBa,
B UaCTHOCTH, OH He MOKEeT yUacTBOBATh B MPO-
mecce JbIxaHus. PBIObI, HAIIDUMEp, ABIIAT He
XUMUYECKU CBA3AHHBIM KHCJIOPOJOM, BXOIHA-
UM B COCTaB MOJIEKYJIBI BOABI, & CBOGOLHBIM,
PacTBOpeHHBIM B Hell kuciaopogoMm. Ilostomy,
KOTJa Peub HJEeT O COCTaBe KaKWUX-JIN00 XMMU-
TeCKHUX COeJUHEHNH, cleAyeT MOHNMATh, UTO B
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9TH COeJUHEHNA BXOAAT He MPOCThIe BellleCTBa, a ATOMBI OIIPeNeIEeHHOI'0

BUOa, T. €. COOTBETCTBYIOI[UE 3/IeMeHThI.

NpoBepr cebst

1. Kax oBozHAYALT XMMUYECKMUE SIESMEHTH?

2. Hattmure B [lepyonnyecKkoy Tabsmie XMMUYECKME BJIEMEHTH, aTOMHEHE

HOMepa KOTOPHIX pPaBHH 6, 8,
35T AT O PR O

12, 14,

18,
HalnMummuTe MX CHMMBOJIEL M HAa3BAaHUA.

20, 25, 26, 29, 30,

3. UeM pasiaMyanTCca NOHATUSA “XUMMMUUECKUI SJeMeHT” 1 “IpocToe Be-

mecTBO”?
4. Kak gendTcsa NpPoCTHE BemecTBa?

5. OxapakTepusyiiTe oflue CBOMCTBA METAJIIOB M HEMETAJIOB.

llpoitauTe Mo CChHJIKe QR-KOoHOa 1M BHIIOJHUTE =BamaHMA.

Camoe BaskHOE

&5 2
-

Kasknprit xumuveckuil anemenm UMeeT CBOM XVMHU-
YecKW#l 3HAK. XMMWYECKWe 3J€MEHTHI — 9TO aTOMBI
ompenieleHHOTO Bufa. OHM [eJIATCA Ha JBe GOJbIINe
TPYNOBL: Memaaibl U HememaJsnvi. BelmecTBa, cocTo-
Allfe U3 aTOMOB OJHOTO 3J€MEHTa, OTHOCATCA K IIPO-
CThIM BellecTBaM. Be]l[eCTBﬂ, cocrodAlmue M3 aToOMOB
PA3INYHBIX DIEMEHTOB, — K CJAOHCHLLM.

§ 9. COCTAB M1 CTPOEHHE ATOMA. HU30TOIIbI

B 1911 r. aaramiickuit yuensiii 9. Pesepdopn
JIOKa3aJl Ha OIBITE, YTO B IEHTPE aTOMa MMeeT-
Csl MOJIOYKUTEJBHO 3apSAKeHHOe AAPO. W Ipel-
JIO}K W TIJIaHETapHYIO MOfeslb aToMa (puc. 24).

CoryacHO BTOil MOZeiW, B IeHTPe aToMa
HAXOJUTCA MOJOKUTEJHHO 3apAKeHHOe AIpo,
a BOKDPYTI' HEro BpaIaioTCs OTPUILATEIbHO 3a-
PAKeHHBbIe BJIeKTPOHEI (¢). flapo cocrout us
YaCTUI, IBYX BUJOB — IMPOTOHOB M HEHTPOHOB.

IIporoH — 57O 9yIeMeHTapHAA YACTHILA C 3a-
panom (+1) u maccoii, papaoit 1. IIporon 060-
sHAUaloOT | p mamp’.

Heiitpon — He mMeroInad 3apsjga JacTHUIA

¢ maccoii, pasaoii 1. Heiirpon o6osnauator | n

win n’.

CerogiHA Ha ypoke:

® U3Yy4nMM CTpOeHNe
W COCTaB aToMa,

® y3Haem, 4YTo Takoe
uszomonel.

- Knrouesble cnoBa

° AP0

® NPOTOH

© HeliTpoH
© 3/1eKTPOH
* usoton
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KnroueBble cnoBa

XMMUYECKUIA SNeMeHT
CUMBOJ 3/IEMEHTa
npocToe BeLlecTBo
C/IOXHOE BELLEeCTBO
metann

HemeTann

Mopaymaii:

o K kakviM BelLecTBam
OTHOCATCA BOAa,
noBapeHHas CoJ/ib, caxap,
KOTOpbIE NPUMEHAOTCS

B MOBCeAHEBHOM 6biTy?
A K Kakum BellecTrBamMm
OTHOCATCS Cepa, XeNeso,
Meap?

K (Kalium) — npomsHOCUTCA “Kaamit”,
TPOUBHOCUTCA “Kympym”.

Cu (Cuprum)

CorHEYHOI CHCTEMBI, 3Be3[bl U APYIUe acTpo-
HOMHUYECKHe TeJia.

SHAKN XMMUYECKHX djeMeHToB. [[a ober-
YeHWSA M3YUEHHUA COCTaBa M CBOICTB BEIECTB
HCTOJb3YIOT XUMIYECKYIO CHMBOJINKY — VIIPO-
meHHOe 0003HAUeHHEe XWMHWYECKUX HJIeMeH-
ToB. Il0 NpeAoKeHNI0 IIBEJICKOT0 XUMUKAa
WM. Bepueamyca XxMMHUYecKHe BIEMEHTHI 060-
3HAYAIOT HAYaJIbHOIl MM HAYaJbHOW M OTHOM
U3 MocJefyIONIUX OYKB JaTHHCKOTO HasBaHHUA
namHOTrO diIeMeHTa. Hampumep, Bomopox (rar.
Hydrogenium — rugporeHuyM) oGo3HaYaeTCs
oykBoit H, pryrs (Hydrargyrum — THIpapru-
pywm) obozurauaerca 6ykravu Hg w . 7.

Jlna panbHe#Iero yCHeIIHOIo W3yYeHUd
XUMHUY HeOoOXOAUMO BBIYUHTH HAMBYCTh HazBa-
HUs, CUMBOJIBI M NpPOWBHOIIeHUe HamboJiee
YacTo BCTPEUAIOIMIUXCA B Kypce XHMUH dJIEMEeH-
ToB. CUMBOJIBI MHOTHX 3JIEMEHTOB UHTAIOTCS
COOTBETCTBEHHO IIOJJHOMY Ha3BAaHHUIO dJIEMEH-
Ta. Hanmpumep, cUMBOJI djaeMeHTa KaJlWmid —

i1”, CUMBOJI 3JIeMeHTa MelIb —

B Ta6n. 3 mpuBe/eHbl Ha3BaHWUSA, XUMHUUYECKHe CIMBOJBI M OTHOCH-
TeJIbHbIE ATOMHBIE Macchl A HEKOTOPBIX 9JIEMEHTOB.

OrnocuTenbHasi aTOMHast Macca (A) aJleMeHTa OKa3bIBaeT, BO CKOJMb-
KO pas Macca ero atroma 6osnbmie 1/12 maccel aToMa uU30ToIa YIjiepoja.

Tabauya 3

HESBSH](IH, XHMHYEeCKHe CHMBOJbBI H OTHOCHTeJ/IbHbBIEe aTOMHEIE

Macchbl HEKOTOPEBIX 3J1€eMeHTOB

Xumuaeckuit OrHucHTEIbHAA
HasBaHne XHUMHYECKOTO IIponsHoIIeHNEE
CHMBOJI BJIe- aroMHadg Macca
2JIeMeHTa XUMHYECKOro 3HaKa
MeHTa (oxpyriennas)
1 2 3 4
Asor N SH 14
AnoMaHIIT Al AmoMuHAR 27
Bapnmit Ba Bapwmit 137
Bop B Bop 11
Bpom Br Bpom 80
Bomopon H Am 1
Heneso Fe Deppym 56
3osoTo Au Aypym 197
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MeHc Ako6 Bepuennyc
(1779—1848)

LLBeackmnii xumuK. B 1814 r. BBEN COBPeMeHHOe 0603HaueHe
XMMUYecKnx anemeHToB. B 1807 — 1818 rr. onpeaenun atoMHble
Macchl 45 XMMUYeckux 31eMeHToB. ABTOP psAa ApYriX HayUHbIX
OTKPbITWIA.

ITpodonacerue
1 2 3 4
Mox, I Viox 127
Kammit K Kanmit 39
Kanpouit Ca Kanpuuit 40
Kucnopon (0] () 16
Kpemunit Si Cuunuym 28
Marunit Mg Maruuit 24
Maprasger, Mn Mapraser 55
Cepebpo Ag Aprearym 108
Mens Cu Kynpym 64
Harpuii Na Harpuit 23
Pryrs Hg T'napaprupym 201
Cepa S 3¢ 32
Vriepon C JIE] 12
CauHen Pb ILnromM6y ™ 207
Dochop P IIs 31
Brop T Drop 19
Xuop Cl Xiop 35,5
Iuek Zn ITuek 65

IIpocThie BemecTBa 00pPa30BaHbI ATOMAMHM OJHOTO XHMHYECKOTO
ajleMeHTa. Bce mpocThie BemecTBa IMOXPA3NeNdiOT HA JBe I'DYNIBI —
MeTaJIbl M HeMeTaJLIbI.

Meraisl (3a uckiaodenueMm pryru) npu 20°C TBepjble, MMeIOT
cJenyIonue CBOMCTBA: MJIACTUIHOCTH, TPOYHOCTH, TEIJIO- W DJIEKTPO-
TIPOBOJHOCTH. Bce MeTaylsIbl IMeIOT MeTalIndecKkuii 6s1eck. K HUM oT-
HOCATCA aTIOMUHUMN, Kele30, Mellb, 30JI0TO, cepedpo, 0JI0BO U Jp.

Muorue memeTastsl mpu 20°C GBIBAIOT B ra3000pa3sHOM U TBEPAOM
cocTroaHNN. EXMHCTBEHHBIN KUAKWIT HeMeTadn1 — 6Gpom. Hemerasist
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JA>KoH [lanbToH
(1766—1844)
AHIANACKWIA ¢M3MKOXMMMK. OTKprn 3aKOH paBHOMeEPHOro

paclunpeHns rasos Mnpv HarpesaHuy, 3aKOH KpaTHbIX OTHOLUe-
HMﬁ, cospartenib aTOMHOI TeopuKn CTpoeHVa BeLlecTBa.

Meroa onpeaejieHHs COCTaBa BEllECTB IIyTeM HX Pa3jIOKeHHsT Ha
0oJiee NMPOCThIE COCTABHBIE YACTH HA3BIBAETCH ananu3om (rped. “pas-
JIoeHHne”).

BemecTBa, cocrosiue M3 aTOMOB OJHOTO BHAA, HA3BIBAIOTCS NpO-
cmuemu. Hanpumep, Measb, JKejie30, Marauii, cepa, KUCJIOPOJ M BOJOPO]
OTHOCATCA K TPOCTHIM BellleCTBaM. BelrecTBa, cocTodmine M3 PasHBIX
aTOMOB, Ha3bIBAIOTCA CLOXNCHbLMU. K CIOKHBIM BeIleCTBaM OTHOCATCA
caxap, Bofia, coja u Jp.

ClosxHbIE BeIeCTBA YaCTO HASBLIBAIOT XUMUHECKUMU COCOUHEHUAMU.

Eciau cMemaTh TOPONIOK jKejie3a W Cephl, TO MOJYYUTCA CMECh IPO-
CTBIX BemmecTB. B Heil Ka)kJoe BeIIeCTBO COXPaHSET CBOU WHIWBUIY-
ajbHbIe CBOMCTBA (LIpeJIOYKUTe CIIoco0 pasjiesieHHs dToi cmecu). [Ipu
HarpeBaHWUU STOI CMeCH aTOMBI JKeJjie3a 1 cepPhl COeUHAIOTCA 1 06pasy-
eTcsa HOBOe CJIOJKHOe BelecTBO — cyabhup sxenesa (II). Ero momeryna
COCTOHT 3 aTOMOB jKeJjle3a U cepbl. O6pasoBaBIlieecd HOBOE XMIMIIECKOe
BeINEeCTBO ABJIAECTCA XUMUYECKNM coequHenneM. Ero cBoiicTBa HOTHOCTHIO
OTJIMYAIOTCA OT CBOMCTB IIPOCTHIX BEIIECTB — JKeje3a M Cephl.

NpoBepk cebst

1. B yeM BaKIoOYaeTCd CXOLCTBO M pasjMuMe MeXOy aTOMOM M MOJEKY—
Jiont? OTBeT odopmMTe B BuUOE AMarpaMMel BeHHa, yKa3aB CXOOCTBO
MeXOy aTOMOM M MOJIEKYJION B OBJacCTM [epecedueHus, a pasnmumus —
B OTIEeJIbHBIX OBJIACTAX:

Mouneryaa

2. TpyOH KaKUX yYEHHX MOBJIMAIM Ha CTAHOBJIEHME aTOMHO-MOJIEKYJIAp—
HOT'O y4YeHus?

44





OEBPS/bg2d.jpg
3. ATOME ¥ MOJIEKYJIBl HEBUIMMHI. Ha IpuMepe KaKOTO OIHTa MOXHO

yBemmMThCAd B MX CyWE€CTBOBaHMU?

NpoiionTe mO CChUIKe QR-KOHAa M BEHIIOJHMTE 3amaHud.

OnBIT ¢ TIACTHIMHOM

mE
=

Pazpnennre KYyCOYeK ILIaCTUJIMHA IooJIaM, 3aTeM pa3e/IinTe

i KaXXJyI0 IOJIOBUHKY ellle pa3 ImomoJjiaM, IIOBTOPUTE TaKoe Jiejie-
‘g HHEe CTOJIBKO pa3, CKOJIBKO CMOKeTe. ,I[orcamme, YTO KYCOUKH
COXpaHAIOT cBoiicTBa miiacTwinaa. CMosKeTe JIM BI B JOMAITHIX
YVCJIOBHUAX Pas3fesUTh IJIACTUJINH Ha COCTaBJIAIOIINAE ero MoJe-

KyJab1?

Camoe Ba:xHOE

AmombL — 3To MeJIbUafilIiie X UMUUECKH Hele JuMble
YacTULBI BelmecTBa. ATOMBI, COeIUHAACH, 0OPasyioT
MosleKysry. Moaekyibl — DTo MeJabuaiiliine YacTHIIBI
BellecTBa, COXPAHAIINIE CBOWCTBA U COCTAB BEIIeCTBA.
MoJieKyJIbl B XUMUUYECKUX PeaKIUAX pacuajalorTcs Ha
aTOMBI. Bemec’m;a, cocTodAllle U3 aTOMOB OJHOI'O BHUAA,
Ha3BIBAIOTCS npocmbimu. BeliecTBa, cocrosigue us
Pa3HBIX ATOMOB, HA3BIBAIOTCS CLONCHLLMU.

§ 8. XUMHYECKHE SJEMEHTHI U X CHMBOJIbI

OmpenesieEne, KOTOpoe Najl XMMHUYECKO Ha-
VKe BeLoatoniuiica pycckuii yaensrit [I. H. Men-
ZeJieeB, 10 CUX TIOP OCTaeTcs HamboJiee BePHBIM
¥ TOUHBIM: “XUMHAA — 9TO YUeHUE 00 dJIeMEeHTaX
¥ XUMHYECKHUX COeJMHeHHAX”. XnuMmdeckue
9JIEMEHTHI SABIAIOTCS (PyHIaMEeHTOM BCell XM,
IIOCKOJIBKY M3 HHUX COCTOAT BCe M3BECTHbIE HA
CerojiHs XMMUYECKUE COCJMHEHN, a TAKKe BCe
Te, KOTOpBIe OYAyT KOra-HUOYAb MOJYUYEeHbI.

ATOMBI OIIPEJEJICHHOTO BH/IA HA3HIBAIOTCS
xumuiecKumu anemenmamu.

CerofiHA Ha ypoke:

* y3Haem, 4Tto NB)KAK:II‘;I
XUMUYECKWiA 31eMeHT
obo3HauaeTcs
CUMBO/IOM;

© nolimem, Yto
XUMUYECKWiA 31eMeHT
ABAACTCH ONpeseNeHHbIM
BMAOM aTOMOB;

e roiMeMm, uTo BelllecTBa
[eNsTcs Ha NpocTble
N CAOXHbIE.

B macrodamee BpeMsa msBecTHO 118 pasiIWdUHBIX BHIOB aTOMOB, T. €.
XUMHAYECKUX DJIeMeHTOB. VI3 5TOro CpaBHUTEIBbHO HEGOIBIIOro KOJIIue-
CTBa 5I€MEHTOB COCTOHUT OKPY:KaloIuii Hac MUpP, B TOM UHCJe IJIaHETH
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ATOMbI. MOJEKY/IbI.
o BELLLECTBA

§ 7. ATOMBI U MOJIERYJIBI. ITPOCTBIE
U CJIOKHBIE BEIIECTBA

CerogHA Ha ypoke: HenoBeUyecTBO C APEBHUX BpeMeH BOJIHOBAJ
o y3HaeM, uTo Takoe BOIIPOC: U3 Yero cocroAT BemecTBa? O ToM, uTO
MOJIeKY/1a N amow; BCe CyIIecTBYIOIee COCTOUT I3 UACTHUIl, 3HAINA

© MoViMeM COCTaB NpoCTelX  eme ApeBHUe Tpeku. Oromo 420 r. 10 H. 5.

W CIOXHBIX BeLLecTs. rpedeckuii puaocod JTeMOKPUT TOAZEPIKAT TH-

OTe3y O TOM, UTO MaTePUs COCTOUT U3 KPOIIeY-

HBIX HeJeJIUMbIX uacTuil. llo-rpeuecku amom

Knrouesbie cioBa O3HAUaeT “HeNEJMMBIil”, TO3TOMY 9TH UaCTHI[bL
Ha3BaJIl aTOMaMH.

JloruuecKuM IyTeM MOKHO IPUNTH K BHIBO-
Iy, UTO ApO0JIeHNe BelllecTBa He MOJKET IPOMC-
XOOHUTL GCCKOIICYIIO. B KOMIIC KOIIOB IOJIKIIa
ocraTbcd HeKasd Mejbdaiiliad W HeJeluMmasd
KPYOHWHKA BellecTBa, Win aToM BemecrBa. Ecin
OBl TAKUX HEJEJUMbIX KPYHUHOK HE OCTaBaJIoCh,
TO JII000€ BEIeCTBO MOYKHO GBLIO GBI MOJHOCTHIO
VHUUTOKUTh, a 9TO 3HAUUT, YTO HOBBIE BelllecTBa (M Jake JKMBOTHBIE,
pacTeHus) CO3/JaBAINCh ObI M3 HUYETO.

Ha craHOB/IEHUE aTOMHO-MOJIEKYJISIDHOTO YYeHUS IOBIUAIUA TPYIbI
MHOTUX YYeHBIX. ATOMHO-MOJIEKYJIAPHOe yueHWe PasBHJI U BIEpPBHIE
IpUMeHWI B XMMUU BeJUKUi pycckuit yaensrit M. B. Jlomonocos.

Tlocae JloMoHOCOBa aTOMHUCTHYECKOE yde-
HU€e B XUMHUHU IPUMEHWU] aHIJIMHACKUHA YUeHBII

® aTOM

® Mofiekyna

® aTOMHO-MOJIeKy -
NApHOe yueHue

® NPOCTOE BELLIECTBO

® CJIOXXHOe BeLlecTBO

® aHanu3

3Haelb KU Tbi? k. aabTOH.

B cTakaHe BOabl coniep- B 1860 r. B ropoxe Kapiacpys (Fepmanns)
Xutcs okono 8 - 10%* (cen- uposoguica Me:xIyHAPOLHBIN Che3l XUMUKOB,
TW/IIMOHOB) MONEKYJ. Ha KOTOPOM OBLIO [JaHO TOYHOE OIpejeseHHe

KpoxotHas uactinuka TAKUM IOHATHAM, KaK “aroM” U “MoJekyJa”.
nblW, €4Ba BUAUMASA He- M -

BOOPYXEHHbIM [1a30M, OJIERYJIbL 9TO Me.umlaguuue YaCTHUIbI
COCTOWT 113 KBagpWAAvoHa — BEIeCTBA, COXPAHAIONIME CBOMCTBA M COCTAB
aToMOB. JTaHHOTO BemecTBa. MoJIEeKyIbl B XUMHUECKIX
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Muxaun BacunbeBsuu JlomoHocoB
(1711—1765)

Bennkunid pycckunid yyYeHbiid. BHec HeoLLeHUMbIN BKAaA NouTH
BO BCe OTPaC/IV 3HaHUA: GU3KKY, XMMUIO, aCTPOHOMWMIO, MPUGO-
pocTpoeHue, reosioruio, reorpaq>mo, A3bIKO3HaHWE N NUCTOpUIO.
Bbin 0OpraHM3aTopoM MHOTUX XUMUYECKUX NPON3BOACTB, aBTOPOM
yHAAMEHTa/bHbIX 3aKOHOB GU3UKM 11 XMV (3aKOHa COXPaHeHWs!
Macchbl BeLLECTBa M 3aKOHa COXpaHeHWa 3Hepr|/||/|), OCHOBOMMOJOX-
HUKOM MeXaHW4ecKoi Teopun Temia U KMHETNYeCKoi Teopui
rasos, cosjare/eM Hay4HblX OCHOB XUMUYECKOW Hayku n HOBOW
061aCTN 3HaHUIA — PU3NYECKOR XUMUN.

Peaknusax pacuajaioTcs, T. €. OHU ABJIAIOTCS
XUMHYECKH JeJIUMBIMU YaCTULAMHU.

ATOMBI — 9TO MeJbuaiiline XHMHYECKH
HeJIeJMMbIE YACTUIBI BeHmecTBa. ATOMEI, CO-
eIUHAACh, 00pa3yloT MOJIEKYJIY, a MOJIeKYJia,
pacnajasch, IpeBpaImaeTcs B aTOMBbI.

ATOMBI 1 MOJIEKYJIBI HEBHUUMBI, HO Ha IPH-
Mepe pasJIoyKeHUsi BOJbI MOYKHO YOEAUTHCA B UX
cymecTBoBaHUK. Bojja — oueHb MPOUYHOE Bellle-
crBo. OHa pasjaraeTcsi TOJbKO MO JeficTBreM
IOCTOSIHHOTO TOKA WMJIM IPUA OUEHBb BBICOKUX
TeMmepaTypax. Hampumep, Opu OpOIyCcKaHUHA
TOCTOSTHHOTO HJIEKTPUUIECKOTO TOKA Yepes BOIY
(puc. 20) B omHOIT M3 TpyGoK mpubopa (1) co-
Oupaerca ras, B KOTODOM TJIEIOINAad IYYHHKA  py. 20. ATHABAR T
APKO BCIIBIXHET ¥ HaUHET TOpPeTh. ITO O3HAUAET, PABIOIKEHHS BOBI
UTO B Hell KWCJIOPOJ, KOTOPBIN MOepKIUBaET

ropenue. B npyroii Tpy6xe (2) cobupaercst BiBoe
BoTRITIE raza, R‘.O’I‘DI)I-Tﬁ RAaropaeTed OT RAKIKEeH- Y
HOIT TyumHKH. JTO Bofopox. IIpu cropanumu on

coeJMHAETCS C KUCJIOPOLOM BO3AyXa U obpasyer MOJIEKYJTBI BOIBI
BoAy. B 5TOM MOKHO yOeIUTHCA: CTEKJIO, MO/~

HEeCeHHOe K BOAAHOMY IIapy, BbIAEJIAIEMYCHA ¢
IIpu CTOpaHUM BOJOpPOJa, 3allOTEBaeT.
MOJIeRyJILI BOJBI pacragaoTCs Ha JBa aToMa

BOJOPO/JA U HA OAWH aTOM KHcjopoza (puc. 21).

O,ZlfIHaICOBLIe ATOMBI COeIUHAIOTCA MeXKIY CO- i’ i o s
Goii, I 0OpasyIoTCsA ABe MOJEKYJB! BOXOPOAA B pu. o1 Cxema -
oiHA MOJIeKyJIa Kuciaopoa. ITosTomy Bo Bropoit MOJTEKYITBI BOBI
TPyOKe ¢ BOJOPO/JIOM 00'beM B JiBa pasda 00JIbIlle, u ofpasoBaHHe MOJEKYJI
YeM B TPYOKe C KHCIOPOZOM. KHCIOpoZa U Bofopoia
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Tnasa III

B >Toii rnase Bbl ysHaeTe o ToM, 4TO
TaKoe MosieKy/ia N amom.
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JIABOPATOPHAS PABOTA N: 3

H3yueHne MPU3HAKOB XHMUYECKUX SIBJICHHH

PeakTupnl: caxap, Inuiiesad CoJa, PACTBOPbI YKCYCHOHM KHCJIOTHI,
cynwspara menu (II), rugpokcnmga HATPHASA.

Xumuuyeckas Iocysa U Ja0opaTopHOe O0OpyZOBaHME: MeTaJliude-
CKas JIOJKKa, IPOOUPKH, MUMETKa, MTATHB [JIA HPOOHUPOK, CONPTOBKA,
CIIMYKH.

Texnuka oesonacHocTu. Tpebyercsa cobiiofeHre NpaBuJ paboThl ¢
HarpeBaTeTbHBIMU IPHOOPAaMH, C PACTBOPAMY KHCJOT U Iesodeii.

Xonx padoTsI

Ol'lLIT 1. ITomecTure B MeTaJLINUEeCKYIO JIOJKKY caXxap U IoJeplKuTe
HaJ| IIaAMEHEeM CIUPTOBKH.
Yro mabaonaere? YKaKuTe NPU3HAK XMMUYECKON peakIum.

OmnsIt 2. [TomecTHTe B TPOOMPKY HEMHOTO IOPOIIKA IITUINEBOI COXBI.
CBepxy mpuiefiTe 2 MJI pacTBopa YKCycHOI KucaoTsl. UYTo Habaiofaere?
VYKa)kuTe NpuUsHAK XMMHUYECKOH peaKIUuu.

Omnsrr 3. Hanefite B mpo6upky 1 Mu pacTBopa cyiabhara meau (II) u
upuieiite 2 MJI pacTBopa IHApPOKcHAa HaTpusa. Yro Habaomaere? YKa-
JKUTE IPU3HaAK XUMHUYIECKOMN peaknmum.

Ogopmure paboTy B BHIe TaGIMUIBI:

Ne n/m Xoz paboTsl Hab6aiogennsa Beisog
1.
2

9 1. CoxpaHMOT JIM BElNEeCTBa CBOM CBOMCTBA MOCIE XUMUYECKOTO Npe-
RpameHVS?
2. Kakue NpMBHAKM XMMUYECKMX PeaKumit BH BUASIM B XOMe HaGIIomeHmMit?
3. Kakne ycioBMS HEOOXOOMME IJIS BOSHUKHOBEHMS XUMUYECKMUX pPeaKk-—
nmin?

JIABOPATOPHASA PABOTA N: 4

H3ayuyenue mmponecca OxXJasKaAeHus cajoJja

PeaxTuBsr: casosr wim napapue — 30 r.

XuMuyeckas 1ocysa u jjaéopaTopHoe 000pyJOBaHHE: XMMUYECKUH
crakad Ha 10 M1, TepMomeTp mian npubop Spark, ceKyHIOMeD, ILIUTKA/
CIIMPTOBKA, MIJIJIIMMEeTPOBasi 6ymara.
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Oopature BHuManue! Casos ((peHmIcamumuaar, (GeHUI 2-THIPOK-
cubeH30aT) ABJIAETCA GE30IMaCHBIM BeIeCTBOM /[JIA WCIOJTb30BAHUA B
JIAHHOM SKCIIEpUMEHTe.

Texunka o0e3omacHocTu. Tpebyerca cobiiofeHUe IPaBUI PabOTHI C
HarpesaTe/lbHblMU upuﬁopamu.

Xox padoThl

ITomecture B crakas 30 r canona (win napad)uaa) U ¢ MIOMOIIHIO Ha-
TrpeBaTe/IbHOTO IIPUOOpa HarpeiiTe ero 0 JKUJIKOTro cocTrodHnA. smepaii-
Te TeMIEePaTypPy OXJasKIeHUA Ccaloja KaKIYI0 MUHYTY A0 IOCTOSTHHOM
TeMIepaTyphl.

3amaHme: mocTpoiiTe TpadMK 3aBUCIMOCTH TEMIIEPATYPHI OXJIAKTCHIA
(C") canona or BpemeHu (MUH).

JIABOPATOPHAS PABOTA N: 5

H3yuyenue nponecca KMNEHNS BOJBI

PeaKkTHBBI: Bofla, NOBapeHHAA COJIb.

XuMu4eckas HOCyfa U JIa6opaTopHOe 000PyIOBAHNE: TEPMOCTOHKAA
KOHMYEeCKas KoJI0a, CIPTOBKA /TTUTKA, CIIMYKY, TepMoMeTp muian Spark,
CEeKYHAOMEpP, MIJLINMeTpoBas Gymara.

Texuura 0ezonacHocTH. Tpebyerca colOuiofeHHe IPaBUJI PAbOTHI €
HarpeBaTeJIbHBIMU MPUOOPAMHU U KUMAIEH BOTOM.

Xox padoThl

1. B Kon6y mamewTe 50 MJI AUCTHIIAPOBAHHON BOJBI M C IIOMOIIHIO
HarpeBaTeJbHOTO NMPHOOpa BCKUNATHATe ee. PUKCHUPYiiTe MOBHIIIEHNE
TeMIIepaTypbl KaskJyi0o MUHYTY Ao KulleHusi. Ha ocHOBe 1OJIy4eHHBIX
JIaHHBIX COCTaBbTe JUarpaMMy KPHUBOU HarpeBaHUS BOJbI.

2. B xon0y HaJseriTe 50 MJI BOJBI H J00aBbTe OJHY CTOJIOBYIO JIOKKY
IIOBAPEHHOII coIu, mepeMemaiiTe pacTBop. C IOMOIIbI0 HArpeBaTeIbHOIO
mpubopa BCKUIATHTe cMech. PHUKCHPYIiTe HOBBIIIEHNWe TeMIepaTyphl
KaKIyI0 MUHYTY 10 KuneHus. Ha ocHOBe IOJyUYeHHBIX JaHHBIX COCTaBbTe
JAMarpaMMy KPUBOH HarpeBaHWS pacTBOpa.

1.lpM Kakoil TeMnepaType KMOMT uMucTasd Bojda?
2. Kax M3MeHSeTCd TeMIepaTypa KUIEHMS BOMH NpK NoGaBJIEHMM B Hee

TIOBaPEHHOM CONM?
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ITocTpoenne rpadUKoOB IPOIECCOB IEpPeXoha arperaTHbIX COCTOAHMIA
MO3BOJIAET U3YUATh TaKue MpoIliecchl 60jiee TOUHO, MIPeJCKa3bIBaTh BO3-
MOJKHbBIE U3MEHEHUS, YTO SABJISETCS METOJOM HUCCJIeJOBAHUS BEIeCTB.

Npoeepb cebst

1. Jlansl ciepyiomyie T'padukm s AByx BemecTs (A, B):

T, C
TG L
100 50
80 40
60 30
40 20
20 10
o > 0 >
G107, var s @V ic 20 Tvun
A B

OnpenenuTe No JaHHEM Tpadukxa:
1) Kaxoit ms rpaduKos noxasHBaeT NPOLECC HaTPEeBaHMA M IUIaB—
JIeHVS BemecTBa?
2) Kakom BymeT TeMmIepaTypa IUJIaBJIEHWS STOTO BemecTBa?
3) Kakolt M3 rpadMxKoB MOKasHBAaeT NPOLECC OXJIaXOeHUS U Kpu-
crasumsauns (3aTBEepAeBaHuA)?
4) Kaxoil Gyner TeMmIepaTypa KpUCTaMsaLnm?
5) Ans rpaduka A: xakoy OymeT TemmepaTypa BemecTBa Ha:
2- MuH; 4-¥ MyH; 7-31 MMH?
6) Ina rpaduka B: Kakol Bymer TemnepaTypa BellecTBa Ha:
4-31 mMmH; 8-11 MMH; 16-11 MMH?
2. lan rpaduK BemecTBa:

T,C A
Harpes OoXJIaxIeHIe
+Q . -Q
=N
L
A
>

t, MUH

YraxuTe :

1) Kax HasmpaeTcd mpolecc Ha ywacTke: BC, DE, GH, IK?

2) Ha xakoM ydacTke Tpadvka TeMnepaTypa MOBHMAETCS MaKCUMalb—
HO? Kakolf OykBo}M oBO3HadueHa TOYKA C HAMBHICWEN TeMIepaTypoir?
3) Ha KakKoM ydYacTKe TeMIepaTypa MOHMKAETCHA MaKCHMManlbHO? Kaxoit
BykBO} OBO3HAadYeHa ToO4YKa C HaMMeHbllell TeMrepaTypon?
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3. UuHTM3 1 ANMHA MNPOBOIMIM MCCIefoBaHMe, KaK BHICTPO oxjaxmaeTcs
Boga. OHM NOMECTMIM CTaKaH C BOHOOM B XOJOOUJIBHMK U UBMEPANN
TeMnepaTypy 4Yepes Kakiee 2 MMHYTH. B pesynbTaTe OHM MOJIYyYMIIN
TakKue HaHHEBE:

Bpema (MmH) 0 2 4 6 8 1oLz " 14 Pl | L8| 20
TeMnepaTypa (°c) | 24|18 |13 e} 6 4 3 0 0 0 0

BapaHue:

a) IocTpoiiTe TpaduK 3aBUCUMOCTM TEeMIEPATypPH 1 BPEMEHM.

6) Kaxoil BymeT TeMmmepaTypa Ha: 5-71 MuH; 11-if mmu; 15-371 MMH?

B) llouemy c 14-i1 no 20-11 MMHYTY TeMIepaTypa He M3MeHSeTcsa?
4. Ormepusm 400 Mn BOmH M Harpenu. PesylbTaTh Npollecca MOpen-—

CTaBJIeHH B TabaMie:

Bpema (MuH) 0 & 4 6 8 10 12 14
TeMnepaTypa (e} 20 50 70 85 95 100 [ 100 | 100

a) HapucyiTe rpadux 3aBUCHMMOCTM TEMIEPATypPE BOIE M BPEMEHM
ee HaTpeBaHMA;

6) Mcnonbpsys rpadmk, OTBETbTEe Ha CJIEAYIOmME BOIPOCH:

— Kkakoy BymeT TeMmnepaTypa BOAB Ha 5-11 MMH?

— Kakoll BymeT TeMmnepaTypa BOHOH Ha 7-11 MMH?

— ecau HarpeBaHMe OyOeT NPOMAOJIKEHO, TO Kakoy ByneT Temrnepa-—
Typa Bonabl Ha 20-11 MMH? &7

NlpoitouTe MO CChHIKe QR-koma 1 BHIOJHUTE 3alaHns.

Camoe BamxHOE

BemecTBa MOTYT IepeXOAUTh M3 OHOTO arPeraTHO!
COCTOAHUA B [PYTOe IPU ONMpe/ieJIeHHBIX TeMIlepaTypax.
Taxue mpeBpaIIeHNA N300paKAIOT B BHJe rpad)MKOB.

38





OEBPS/bg23.jpg
Puc. 16. IIponecchl oxna:/JeHNA H HarpeBaHUA

BOJa), XUMHUYECKHH cTakaH, TepMOMeTp, Ha-
TpeBaTeJIBHBIN OpubOp, 1aOOpPaTOPHBIN MITATHUB,
MILIAMeTpoBasd 6ymara, cekyagomep (puc. 17).
IIpoBezieM sKcIIepUMEHT, (PUKCHPYA TeMIIe-
paTypy BelllecTBa uepe3 KasKAble 2 MUHYTHI.
Torga JaHHbIE ONBITA HEOOXOJMMO BHECTH B
TaGINILy, 9TO IO3BOJHUT IHOCTPOHUTH I'PapUK:

KnroueBble cnosa

® OxJnaxkaeHue
® HarpeeaHue
® KpuBble oxnaxaeHusa
W HarpeeBaHna

Bpewmsa (MuH) 0 2 4
Temneparypa (‘C) —40 | -38 | =34 | ...

BosbMeM Kycodek JIbJa U IOJOKHUM eT0 B XUMUYEeCKHUIl CTaKkaH, n3Me-
puM ero remueparypy. Ona Gyger HuKe HyJIs, gonycrum, —40 ‘C. MosxHO
OCTaBUTH Jie]| Ha OTKPBITOM BO3[yXe (B KaOWHeTe XUMUN) U KAaTh, KOTJa
Jie]i HAUHET HarpeBaThCH, 3aTeM, JOCTUTHYB TeMIIEPATYDbI NJaBIeHU,
OH cTaHeT mpeBpamaThcA B Boay. Ilpomsoiiger ato mpu 0 °C, T. K. musa
JIB/Ia BTO TeMIepaTypa IIaBJeHuA. Eciu reMmeparypa B KOMHATe ILIIO-
coBas, To BoJla Oy/IeT HarpeBaThesA Aajibiie. MOMKHO YCKOPHUTH HTOT IIPO-
nece, eciiu Harpesarthb Boay. Kak Tonbko remueparypa gocruraer 100°C

3 $
’ ]
Puc. 17. OGopypoBaHue 1A N3YyYeHHs NPOIECCOB KUMEHUS
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(T xuneHUs), BoAa 3aKWIUT U HAUHET HCOapAThcA. [IpuueM naske mpu
Toc/IeyIOIIEeM HarpeBaHUU ee TeMIIepaTypa He Gy/IeT MOBBIMATHCS BhIITe
100°C. IlosyueHHBIE JaHHBIE IO3BOJIAT MOCTPOUTH IPaK HArPEBAHUS.
3areM HaUHEM OXJIAKIATH BOJY, TAK JKe TOCJeT0BATEIBHO Jlelasd 3aMephl
TeMIepaTyphl 1 BpemenHn. Korma Boma mocruraer 0°C (Temneparypa 3a-
Mep3aHWs), HAUHETCS 00paTHBIN IIpolece — IpeBpalieHne BOAbL B Je.
Kak ToJbKO MBI HOJYYUM JaHHBIE IPOIecca OXJIaKIeHUsT, MOYKHO Oy IeT
TOCTPOUTH rpaduk oxjakaeHuAa. 'paduk 06BIYHO IPUHATO CTPOUTH Ha
MUJJIMMETPOBOM Oymare, OTKJIaAbIBadg IO OCH abcmucce Bpemsa (MUH),
a o ocu opauHAT — TeMuepaTypy ('C). B uTore MBI HOJIYUAM IPUMEPHYIO
cxeMy, B KOTOPOI Ipe/ICTaB/IeH rpapMK HATPEBAHUS U OXJIaKIEHIU BOLbI.
B rpadure 6yayT oTpaskeHsI cieqyioniue mporeccel: AB — Harpesa-
aue; BC — minasmenne; CD — narpeBanme; DE — oxnaxaenune; EF —
Kpucrajinnsanusa (sarBepgeBanne); FK — oxmaxnerme (puc. 18).
T,C &

D

1, MUH

YA K

Puc. 18. Tpaduk HATpeBAHUA ¥ OXJIAMKIEHIA BOJIBI

Jlisi [pyrUx BemecTB rpa@umk MOKeT MMeTh 0ojiee CJIOMKHBIA BUJ,
TaKk KaK MOXKeT IIPOMCXOJUTH U KUIIeHHe, a 3aTeM ucnaperue (puc. 19).

T, C
f '
Harpeearue mapa ' Oxnasxnenue napa
KHIeHne KOH/IeHCAT[ s
Harpesanune Oxnaxgenue
JKUIKOCTH SKHUIKOCTH
TIaBIenue oTBepaeBanHue

Oxnasxnenwe TBepAOro
Tesa

Harpesasue TBepioro
Teja

>
t, MUH

Puc. 19. I'paduK IpoleccoB H3MeHeHNA arperaTHOIO COCTOAHUA BellecTBa
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Cxema 4

Orpgaercs Ter-
q10. Kpucman-
nusayus

Orpaercs TeILo.
Kondencayusn

VHoraa 6blBaeT Tak, YTO BELLECTBO W3 TBEPAOrO COCTOAHUA Cpasy MepexoanT B
ras, MUHYs Xuakyto ¢asy. Mpoliecc nepexoaa U3 TBEPAOrO COCTOSHWA B ra3006pasHoe
Ha3blBaeTca cy6nuMa|4uel‘i, Vv eo320HkKoll. Jllo6oe BeLlecTBO B TBEPAOM COCTOAHUW, ecin
OHO VMeerT 3armax, cybanmMmpyert.

Mpouecc, obpaTHbIii cybaumaLn, — decybaumayus.

/s

h

OmnsIT ¢ MyCTOoii 3aKPHITON MJIACTHKOBOH Oy THLIKOMK

Ilycryio miacTUKOBYIO GYTHIIKY IIJIOTHO 3aKpOiiTe IPOOKOIL
U IOCTaBhTE€ B XOJOAMJIBHHK. BYKBaJbHO uUepe3 MHUHYTY
BBl YBUJUTE, UTO CTeHKH OYTHUIKHN BTAHYJINCH BHYTPH, OYATO
KTO-TO OTKaJaJI I3 Hee JacTh BosAyxa. IlodyeMy TaK IPOM3OINIO0?
IIpmMer nm GyTHLIKA Ipe:XHIO0 (POPMY, €CIH ee BBIHYTH U3
XOJIOAUIBHAKA?

MpoBepr cebs

. Kakme BHIBAOT arperaTHHE COCTOSHMS BemecTBa? l[IpMBemMTe Npu-—

MepBHI.

. HapucyitTe Tabmmuy ms Tpex I'pad: TBeproe, XMIKOe U I'azoobpasHoe

cocToAHMSA. I[IpMBeOUTe IPMMEPH KaXKIOI'O M3 COCTOSHMA BEWECTB,
HaxomsmmMxCA B OOMallHMX YCJIOBMAX. 3anummTe MX B Tabamuy.

. OxapakTepusyire:

a) Teeppoe;
6) xmpkoe;
B) razocofpaz3HOe COCTOSHMA BELeCTBA.

. Kax BH OymMaeTe, MOXHO JM NepeBeCTM U3 OJNHOTO COCTOAHMSA Be-—

mecTBa B Opyroe?

. HasoBuTe nOpolueccs nepexoja BelleCTBa U3 OINHOTO COCTOSAHUA B

Opyroe M HalTe onpedesleHMe KaxIOoMy IPOLeEecCcy.
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6. JlaiiTe HasBaHMS MNpolLeccam:
a) pacryaBJIeHHOE XeJle30 OXJaKOAeTCA M CTAHOBMTCS TBEPIBIM;
6) CTeKJO B BAHHOM BaloTeJIo;

B) MOKpas ofexna BEICHIXaeT Ha COJIHIE;
T') Ha TpaBe BHCTyIaeT poca.

7. YUMTHIBaS OaHHHE TaOIMUL 2, YKaXATe aTpeTaTHbHE COCTOSHUS clle—
OyoIMUX BelecTs
a) xmcyopon — mpu 20°C;

6) asmommumii — npu 1000 °C;
B) rTemmit — mpu —200°C? =5
.1
IpoMAuTe MO CChUIKE QR-KOJa M BHIIOJHMTE 3afaHUS. (O

Camoe BaxHOe

AezpezamHble cocmosHus eeuwecmea — maeepdoe
Jcudicoe u 2a3oobpasroe. PasamuHble arperaTHbIE COCTO
SHUS CYMIECTBYIOT MPaKTUUECKH Yy JI0GOTO BeIecTBa
TOJIBKO HAOJOIATh MX OBIBAET [OCTATOYHO CJIOMKHO
Mosnekyabl TBEPABIX BEIIECTB PACIOJIOKEHbI OJINBK!
npyr K Apyry. TBepasle BelmecTBa cOXpaHAT (opM
u 00beM. MOJIEKYJIbI KUJKUX BEIIeCTB MOJBUKHBI
JKugrocTn He cOXpaHAIT (OPMY, OHI MOTYT TeUb, I
JIETKO IIepeUTh, HO OHU COXPAHAIT 00'beM, IPUHIMA!
dopmy cocyna, B KOTopoM HaxoxATcda. PaccToaHu
MeXKJy MOJIEKYJIaMU Tasa BO MHOTO pas 6oJIbIIle X ca
Mux. MoJIeRYJIbI ra3da CBOGOTHO JBIKYTCA M 3aTOJHALO'
BECh 00beM, He UMeT (POPMY H JIETKO CKUMAIOTCH.

§ 6. IPOIIECCHI OXJIAKITEHAA U HATPEBAHUA

CerogHs Ha ypoke: IIpomecchl OXJaKAEHHS M HArpeBaHM.
Bbl yiKe 3HaeTe 06 arperaTHbBIX COCTOSTHUSX

® 13y4YUM NpoLecchbl
Bell[eCcTB: TBepAOM, KHUJIKOM U I‘aBOOGpaBHOM.

oxnaxaeHumsa

1 HarpeBaHus; BemecTBa MOTYT mepexoAUTh M3 OJJHOTO arpe-
¢ Hay4nmcsa cTpounTb TaTHOI'O COCTOAHHWSA B IPyroe IpH onpe e e HHBIX

rpaguky oxaxAeHA TeMmepaTypax (puc. 16).

1 HarpesaHus. Taxwme mpeBpameHUs YacTO TPUHATO M30-

Opaars B Buje rpapuxos. Haupumep, mbl
XOTUM MBYUYUTH TPOIECcChl HaTpeBaHUA M OXJAKJIeHUsA BelnecTB. Toraa
JUIT U3YYEeHUs W MOCTPOoeHUs rpadmKa HYKHO HCIHOJB30BATH CJIEIYIO-
mye MaTepualbl I 000pyZOBaHWe: HCCIeAyeMoe BeIlleCTBO (HalpuMep,
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Tabruya 2
TeMnepaTrypa ILIABIeHHS H KUIEHHHA BelecTB
BeiecTBo Temneparypa mwiaenesus, C | Temneparypa kumenuns, 'C
Temnmit —272 —269
Kucmopor —218 -183
Boga 0 100
AmoMuHRI 660 2467
Bousdpam 3410 5555
Asor -210 —196
PryTh -39 357

Eciu paccMoTpeTh TeMIepaTyphbl KHIEeHUS HEKOTOPBIX BeIeCTB, TO
MBI YBUIHUM, YTO PEKOP[ OIATH YAEeP’KUBAET TeJHil: IPU TeMIepaType
—269°C OoH U3 JKMJKOIO COCTOAHUSA IPEBPATHUTCA B ra3; azor — IpHU
—196°C, a kuciopoy — 1pu —183°C. IIoCKOJIBKY JOCTHYb TAKUX HUBKUX
TeMIepaTyp O4eHb TPYAHO U B IPUPOAHEIX YCIOBUSAX TAKUX TEeMIIEPATYD
He OBIBaeT, MBI C BAMM BCe STH BEIIeCTBA BCTPeYaeM B Ia3000pa3zHOM

COCTOAHUU.

Camasi BBICOKas TeMIlepaTypa KUIeHUs V BoJbphpama — 5555°C.

Moaymaii:

* Mostekynbl ABUXYTCS
6bICTpee B 340pOBOM
WM NPOCTYXKEHHOM
opraHusme yenoBeka?

Mnazma

‘ MMeeTcs ellie 1 YeTBEPTOE COCTOSIHME BELLECTBA, KOTOpOe
HW3MKIN CKNOHHbI OTHOCUTb K YnCAy arperaTHbiX. [pr 0cobbix
YCNOBUAX BeLLeCTBO MOXEeT HaXoAWTbCA B MAa3MeHHOM
coctosiHn. Mnasma — Hanbonee pacnpocTpaHeHHoe
cocTofHUWe BellecTa B npupose. ConHue, 6oNbLWMNHCTBO
3B€3/, TYMaHHOCTWN — 3TO NAa3ma. BepxHsas YacTb 3eMHOWA
aTMocdepbl — MOHOChepa — Toxe NpeAcTaBAseT coboit
nnasmy. MonsipHble CUSHUA, MONHUW, B TOM YuUcCie U
LapoBble, — BCe 3TO BW/AbI NNa3Mbl. B TexHWKe npyMeHstoT
nnasmy, Hanprmep B JIFOMUHECLIEHTHbIX JlamMaXx.

Bce npoLiecch nepexoza BelLecTBa U3 OLHOMO COCTOSIHMA
B /ipyroe HOCAT onpe/eneHHble Ha3BaHuA. Taknx NPOLLEeCccoB
wecms (cxema 4).

MpoLiecc, Korja BelecTBO U3 TBEPAOro COCTOAHUSA
repexoAuT B XXUAKOE, Ha3biBaeTcs n/1ae/eHuem.

Mpouecc nepexosa “>XUAKOCTL — TBEPAOE BellecTBO”
HasblBaeTca Kpucmannusayueli.

Mpouecc nepexoaa BUAa “IKNMAKOCTL — ra3” HasblBaeTca
napoo6pasoeaHuem.

ObpaTHbI MpoLecc Nepexoaa B1Aa “ras — XXUAKoOCTb”
Ha3blBaeTcs KoHdeHcayuell.
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JKuakoe cocrosHue BenmecTsa

Kunroe cocrosiHue BelecTBa — MpPOMe-
JKYTOUHOE MeMIy TBEPABIM U Ta3000pa3HBIM.
MoieKyJIbl OABUIKHBI, II0ITOMY JKUJTKOCTU He Mopymaii:
COXPaHAT (POPMY: OHH MOTYT T€Ub, UX JETKO « Ha30BY BELLECTBO, KOTOpOe
nepeauts (puc. 15 6). Ho coxarp mx TpyzHO, B OBbIYHbIX YCNIOBUAX MOXET
TaK Kag IPU 9TOM MOJEKYJbI COMMMKAIoTCa I CylLLecTBOBaTb B Tpex arpe-
MeJKAy HUMHU BO3HHKAeT OTTAIKHMBAHME. TaTHbIX COCTOAHNAX OAHO~

BPeMeHHO.
e Yo ngbhsbj,qer, eI Koc-
JlpierEeat
MOHaBT, BbIAs 13 kopabns
B OTKPbIThI/ KOCMOC,
 OTKYMOPUT COCYA € BOAOIA?
) .

JKuakoctu coxpaHAIT 00bEM, HO He CO-
XpaHAT (popMy, NpuHUMaA GopMy cocyaa, B
KOTOPOM HAXOJATCSH.

Tak, eciu MBI BO3bMEM JIUTP MOJIOKA WJIH
BOJIBI U IepeJIbeM ero U3 KyBIINHA B GaHKY, TO
MoJIOKa B OaHKe Oy/leT OonATh Ke JUTP, HO OHO
IpHUMeT yKe APYyryio (opmy — (opmy GaHKH.

T'az000pas3Hoe COCTOTHHE BENIECTBA

Paccrosinve Mex/y MOJIEKYJIaM# ra3a BO MHOTO pa3 GoJbIe caMux
MOJIEKYJI, OHU HOUTHU He IPUTATUBAIOTCS W CBOOOAHO ABMKYTCsA. [1ooTo-
MYy Tashbl 3aMOJHSIOT BeCh MPeJOCTABIECHHBIN 00beM, He MMeIoT (POPMBI
¥ JIETKO CIKUMAIOTCSH.

MoJieKyJIbl Ta30B ABUIKYTCS € OTPOMHBIME CKOpocTsiMu. OUBIT ¢ o1e-
KOJIOHOM IIpM HaOJofeHNN ABjaeHusd [udPysnn JOKas3bIBaeT HAM 3TO.

CropocTy ra30B 3aBUCAT HE TOJIBKO OT TOTO, KaKO#l 9TO ras, HO W OT
rTeMmepaTypbl. llpu yBeinueHUH TeMIepaTypbl CKOPOCTH BO3PAaCTAaioT
(puc. 15 8).

Hamenenue arperaTHbIxX COCTOAHUIT BelIecTBa

Kaxk »ke M3 OZHOTO COCTOAHMSA BelecTBa MOJyduTh Apyroe? Hy:xuHo
€OBJAaTh JIJIA TAKOTO Iepexojia olpejeieHHbIe YCIOBUA.

Tak, aiaA Toro 4robbl Jey pacTadn, HeoOX0AMMO CHaYa/la HarpeTh ero
10 TeMIlepaTypbl IiaBienus Jdbga — 0°C. Mbl MOKeM yBHIETh, KakK
JIel, KOTOPBIA MBI JOCTAIN 13 XOJOJUJIbHUKA, HE CPasy CTal TadATh —
9TO 3HAUUT, UTO €ro HauajibHad TeMieparypa 6buia Hmke 0°C, mosTomy
MBI €r0 HarpeBaju [0 VKasaHHOU TemmepaTypbl. UTOOBI GBICTPO IIpe-
BpaTHUTH BOAY B Iap, ee HEOOXOLUMO BCKUIATUTH, TAK KaK BOJAa KHUIIUT
upu temueparype 100°C.

V¥ KaK[oro BelllecTBa CBOS TeMIepaTypa ILIaBieHud U KuneHusa. Ha-
IpUMep, KHUCJIOPOJ HEPeXOJUT U3 TBEPAOTO COCTOAHUS B JKUIAKOE IPU
—218°C, HO camasd HUBKadA TeMIlepaTypa ILlaBieHus y reuaus (—272°C).
CaMBIM TYTrOIUIAaBKMM MeTaJLIOM fBJIAETCA BOJb(paM, Ipekie 4eM OH
HAUHeT [JIaBUTBCA, €ro Heo0XoAuMo Harperh 1o 3410 °C. CaMbIM Jierko-
IIABKUM U3 MeTaJIoB siBiserca pryTh (—39°C) (Taba. 2).
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§ 5. ATPETATHBIE COCTOAHHS BEIIECTBA

Hac OKPYXalT pas/Jd4YHble TeJa. Onu co- Cero,qml Ha ypoke:
CTOAT M3 PAsIMIHbIX BEIIECTE. Mespuaiinreit | aHAEM OpASIMSHEN
gacTUNel BellecTBa FABIAETCA €ro MOJEKY- arperaTHbIX CoCTORHMAX
Jla, oHa o0JaflaeT BCEMU €ro XMUMUYEeCKUMU BelwecTea;
cBoiicTBamu. Kaskjgoe KOHKPETHOE BEIECTBO | paccMOTpUM CTPYKTYpY
COCTOHUT U3 COGCTBEHHBIX MOJIEKYJ: BOZa — TBEPAbIX, XNAKNX U
M3 MOJIEKYJI BOJBI, KHCJIOPOJ — K3 MOJIEKYJI ra3s006pasHbix BeLLecTs.
KHcI0poja. BemecrBa B OOBIYHBIX YCJIOBUAX

HaXoAATCA B Pa3JIMYHBIX COCTOSAHUAX: TBepIoe, KntoueBble c/ioBa

JKUAKoe, rasoodpasHoe. Tak, Boga — Kupm-
KOCTB, KUCIOPOJ — Ta3, TOBaPeHHAA COJb — e arperarHbie
TBepHoe. 9TU COCTOSTHUST — TBepAoe, YKUJKOoe 1 cocToaHua

nnasneHve
KuneHue

raszoo0pasHoe — Ha3bIBAIOT A2Pe2AMHbLMU CO-  °
cmoanuamu éewecmeéa. A KaKOBBI OCHOBHBIE °
0COGEeHHOCTH MOJIEKYJISPHOTO CTPOeHHS TBep- ° /chapenne
JIOT0, JKUJKOTO W ra3006pas3HOro COCTOSHUMN : KogaeHcaum
Bermects? Kakumu cBoificTBamm GyZeT obmazars ;?;c;gr:;z:m
BEIeCTBO B 3aBUCUMOCTH OT OCOOEHHOCTEH ero
MOJIEKYIAPHON CTPYKTYPHI?

HMocraneM n3 XOJOAWIBHAKA 3apaHee MOATOTOBICHHBIN KyCOUeK JIbaa,
IepeIoKUM €ero B IPOSPAYHYI0 TEPMOCTOHKYIO IIOCYHy, HauHEM paso-
rpeBaTh. B mpomecce MBI YBUANM, YTO IPYU HarpeBaHUU Jie[] IIOCTEIIEHHO
TaeT, IpeBpaIasch B BOAY, — IMEPEXONUT U3 TBEPAOIO COCTOAHUA B
JKUKOe. DTOT MpoIece Ha3bIBaeTCs naaénenuem. Eeim KUAKOCTH 0-
BECTHU [[0 KUIEeHNA W HOKUIATATH HECKOJIBKO MUHYT, €e 00beM B KoJibe
yMeHbIIUTCA. ITOT IPOLecc HasbIBaeTcA kunenuwem. Kyna nemacs Boga?
OHa mpeBpaTHIach B Iap, HeBUAUMBIN NI riias3a. Ecan goMa ocTaBUTh
JaniKy ¢ BoJoil Ha cToJjie, TO BOJla TaKjKe MPEBPATUTCA B Hap U 0e3 KH-
ISYeHUsS — STOT HPOIECC HA3hIBAETCA UCnaperuem, oH Gojiee JINTeb-
uHblit. Korga B mpupojie Bojia WcmapseTcsi, Mbl Ha0/Ii0qaeM o0pasoBaHue
00JIaKOB U TyMaHa. Bodanoil nap — dTO ellle OJHO U3 TPEX COCTOAHUH
Bozbl. Bojla Ipu onpe/ie/IeHHBIX YCJIOBUSAX MOJKET CYIeCTBOBATD B TBEP-
JIOM, KUJKOM U Ta3000pasHOM COCTOSHHU. PasimuHble arperaTHbie CO-
CTOSIHUSA €CTh MPAaKTHUECKH! V JI000TO BEIecTBa, TOJIbKO HAGM0AaTh X
GBIBAET ZOCTATOUHO CJIOMKHO.

JI1000€e BemiecTBO, COCTOMAMIEE N3 ATOMOB WJIH MOJIEKYJ, B 3aBHCHMO-
CTH OT YCJIOBHIl MOJKET HAXOXUTHCH B OJHOM M3 TPEX arperaTHbIX CO-
CTOSTHMIL: TBEPAOM, KHIKOM, ra3ooopasnom (puc. 14). BemecTBa Mmoryr
IePEeXOLUTh U3 OLHOTO arperaTHOTO COCTOSAHUA B IPYTroe, U Ha IPaKTHKe
9TO MHUPOKO NMPUMEHSIETCHA.

Mosexybl JI0G0OTO BellleCTBa He MBMEHAITCA IPH IEepPexofe 3TOro
BeIecTBa U3 OJHOTO arperaTHOTO COCTOAHNA B ipyroe. MoJekyjia BOAbI B
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Puc. 14. ArperaTHble COCTOAHNA BellleCcTBa:
a — TBepjoe; 6 — KUIKOe; 6 — Tas000pasHOe

JII000M COCTOSTHMY He U3MEHUTCS HU 110 Pa3Mepy, HU 110 COCTABY, TaKiKe
¥ MOJIeKyJia KHUCJIopoja, u Jobad apyras. CTpoeHHe BelecTBa OIpese-
JigeTcs He TOTBKO B3AMMHBIM PACTIONNOKEHUEM aTOMORB B MOJIEKYyTax, HO
¥ PaCIIOJIOYKeHUEM dTHX YacCTHI| B MPOCTPAHCTBE.

Yro ke OTIIMYAET OJHO arperaTHOe COCTOSAHUE BeIecTBa OT APYro-
ro? KakoBbl 0COGEHHOCTH CTPOEHHSA ra3oB, JKUAKOCTEH W TBePbIX
BemecTB?

OCOOGEHHOCTH CTPOEHUS BEIECTB
TBepiaoe COCTOsIHHE Beuecrsa

YacTumnsl TBEP/OTO BellleCTBA PACIIOI0KEeHBI OJIM3KO APYT K JPYTY,
paccToaHHe MEXAY HUMH CPaBHHMO C pasMepOoM MOJEKYJI. ATomMbI
IIPOYHO CBA3AHBI APYT C APYTOM K OYeHb ILIOTHO coeluHeHBI. OHH
He MOTYT YJaJAThCA APYT OT ApPyra N JINIIH COBEPIIAIOT HeOOIbIINe
KojebaTeIbHBIE JBUKeHNsA. BelllecTBo, HaxoJdAlleeca B TBEPIOM CO-
CTOAHHUU, NMeeT HanOOIbIIYIO IIOTHOCTD, & TaK)Ke COXPaHAeT 00beM
u dopmy (puc. 15 a).

Puc. 15. Pacmosioskenne MOJEKYJ BeIleCTB:
a — TBepjoe; 6 — KUJKOe; 6 — Iaz000pasHOe
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Puc. 13. IlpusHakn XEMHUYECKAX PeaKIUii: a) HsMeHeHNe [BeTa (HarpeBaHme
MajaxuTa); 6) BeIIaJeHNe ocafKa (CBepThIBAaHNE MOJOKAa); B) BhIJe/IeHIe rasa
(IpHEanbBIBaHNEe YKCYCHOH KHCJIOTHI Ha IOPOIIOK MeJa)

Beigesienne ra3zos. B xoe HeKOTOPHIX peakI[Uil IPOUCXOAUT razoodpa-
soBaHue (M306paKaT T). Hanpumep, oTKpbITHE Gy THLIOK C I'a3pPOBaH-
HBIMM HaIUTKAMH COIPOBOKAaeTcA OYPHBIM BblJeIeHIEM YIJIEKHCIOIo
rasa (puc. 13 6). BepoATHO, BBl IPOBOAMIN HOJOOHBIN SKCIIEPUMEHT
Me)KAy MUINEeBOM COJNON M YKCYCOM, KOTOPBIMl TaK)Ke COIPOBOKIAeTCs
BBIJeJICHUEM DTOIO JKe Irasa.

YcnoBus BO3HUKHOBEHHUS M TeUeHNA XMMHUYECKUX Pearimii

Yro Hy)XHO CHeJaTh, YTOOBI HAYAIACH XMMIUECKAT PeaKkiud?

IIpeskme Bcero HeOOXOZMMO NPHWBECTH B TeCHOe CONPHUKOCHOBEHIE
pearmpyiolnue BelecTBa. UeM 6oslee m3MeIbUeHBI BEIECTBA, TEM TeCHee
CONPHUKACcAIOTCA X YACTHYKW, TeM Jlerde MIeT PeaKIusa MeXIy HUMH.
Kycok caxapa TpygHO 3ajKeub, a TOHKO M3MeJIbUeHHBIN caxap Ha BO3-
JyXe cropaeT MTHOBEHHO, CO B3PBIBOM (B3PBIBBI CaXapHOM MBLIN WHOTAA
GEIBAIOT HA caXapHEIX 3aBofax). IIpu pacTRopeHNHI OTPOMCXOZHUT TOHKOE
npo6iaerne. IloaToMy MHOrMe peaKIMU MPOBOSAT B PACTBOpax.

B HEeKOTOPHIX clIyuasaX CONPUKOCHOBEHNS Bell[eCTB, HAIPHMeD KeJle-
3a ¢ BJAJKHBIM BO3JYXOM, JOCTATOYHO, UYTOOBI IMPOWCXO/MIA PEaKIHS.
Ho Tak ObIBaeT He Bcerja.

Hanpumep, MeIb He BCTYIIAeT B peaKIUIO C KHCJIOPOLOM BO3AyXa IPU
HEeBBICOKOU Temueparype, okoso 20—25 ‘C. UTo6bl BBISBATH PeaKIUI0
CcoeJUHEHUA MeJH C KHCJIOPOAOM, HaM IPUIINJIOCh Obl NIPUOETHYTH K Ha-
TPeBaHUIO.

Ha BOSHHNKHOBeHWE H TeueHHWe XHMIYEeCKHX peaKIuil HarpeBaHWe
BJIHNAeT Ho-pasHOMY. /1A ogHUX peaKnuil TpeGyeTcA HelpephIBHOE HAa-
rpeBanue. IIpexpamaerca HarpeBaHre — IpeKpaIaeTca U XUMUYecKas
peaKnuA. ITO MBI MOKeM HAOII0JaTh Ha IpUMepe PasoKeHNA caxapa.
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B npyrux ciyuadx HarpeBaHUe TpeGyeTca JHUIIb AJIA BOSHHUKHO-
BeHUS peaKIuu, AaeT efl KaK GBI TOMUOK, a Jajbllle peaKmusa IIpo-
TekaeT cama co6Goii. Tak HPOMCXOAUT UPU TOPEHHH JPEBECUHBI U
JPYTHX TOPIOYHUX BEI[ECTB.

Takum o0pasom, MJiA MPOTEKAaHUS XMMUUYECKUX PeaKmuil HeoOXo-
JUMBI CJIEAYION[AE YCJIOBUS: COIPUKOCHOBEHUE BEI[EeCTB, M3MeJbue-
HUue (pacTBOpeHNe) Bell[ecTB, HAIPeBaHUe, IPUMeHeHne YCKopuTeaeil
peaKknuu, OCBel[eHNe BeIecTB.

5

TlpoiimnTe Mo cchulke QR-KOAa M BHIIOJHUTE 3aJaHnA.

/3
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NpoBepk cebst

. Uro Takoe ¢usmyeckoe ABJeHMe? UTO TaKoe XMMMYECKOEe HABJIeHue?
. HasoBuTe TyaBHOEe oTiMuMe QUSMUESCKMK SBIICHUN OT XUMMUSCKMX.

IpMBEOUTE MPUMEPEL.

. HazoBMUTe NpMBHAKKU XUMUUESCKUX PEaKIMM.
. Kakme yciioBuS BOSBHMKHOBEHUS UM TEYEHUS XVMMUYECKUX peaKUuil BH

SHaeme?
Kakue peakuuy NPOUCKXONAT IIpPY OCBENMEHMNU?

Iloxyuenune xKapamean

C OOMONbIO B3POCJBIX IIPUIOTOBBTE KapaMejb B JOMAIIl-
HUX YCJIOBUAX. B MeTa/IM4ecKyio JOKKY ITOMECTUTe caxap
¥ HarpeilTe ero Ha ILTAMEHW ra30BOil TOPEJKN — caxap pac-
miaBuTeA. Eciiu caxap Ipojo/KaTh HarpeBaTh, OH CTaHET KO-
puuHeBbiM. OnpesiesinTe PUBNYECKUE U XMMUYECKUE SBJICHUS
P NOJYYeHUU KapaMeJH.

Camoe BaxnOe

Pasnmuator nBa BuJa ABIEHHUH: usuveckue .
xumuyeckue. Ilpu pusmyecKoM ABIEHUU MEHSIOT-
cs arperaTHoOe COCTOAHMe, (popMa BelecTBa, a IIPHU
XWMHUYECKOM fABJIE€HWU IIPOMCXOJUT IpeBpalieHHe
OZHOTO BeINecTBa B Apyroe. XHMHYeCKOe fABJIEHHE
HasbIBaeTCa xuMmuieckoll pearyueir. Ilpusnaku xu-
MUYEeCKOU peaKNUU: MOABJIEHHe OcalKa, BbIIeJIeHNe
Tasa, BblJleJIeHNe UJH IOTJIONeHre Telaa (9HepTun),
IOJsIBJIEHNE 3allaXa, U3MEeHEeHHne [BeTa BellecTBa.
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JT0 NHTEPECHO

lpuzomos/ieHue NUWU A8Asemcs 3HO0-
mepmuyeckoti peakyueli (¢ hoasoweHuem
mensiomel), a gpeliepeepk — 3k30mepmuye-
ckoli peakyued (c 8bi0esieHueM mensiomei).

Moaymaii:

® Kakue xuMuueckme

peakumun Tbl

3Haewb m Tbi?

3anax MOKpoi 3emau,
KOTOPbIA Mbl YyBCTBYeM
nocnie foXAf, — 3TO Op-
raHnyeckoe BelLecTBO
2e0CMUH, KOTOpOe Bbl-
pabatbiBatoT XMBYLLME
Ha NOBEPXHOCTY 3eMAu
LI,I/IaHO6aKTepI/II/I n akTn-

HobakTepuu.
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Habntofaellb B 6biTy?

Jlobasa xuMudecKasa pPeaxknyuA COIPOBOXK LA~
€TCA BHEIIHMMM IIpU3HaKaMu, IO KOTOPBIM MbI
U CyJUM O €e NPOTeKAaHWHU: NOIVIOIeHue HNJIn
BbIJIeJIeHIIe TeIlJIOThL (I/IHOI‘I[a cBeTa), HU3MeHeHne
OKpacKHu, IOosdABJIEHUEe 3allaXxa, BblAeJleHue rasa,
06pasoBaHne ocajagKa.

IIpu3HaKH XUMHYECKUX Peakiui

H3smenenne nsera. YacTto XuMU4yecKue pe-
aKIUH CONPOBOJKAAIOTCA M3MeHEHHeM IBeTa
(puc. 13 a). Hanpuwmep, ecau pasIoKUTh Ma-
JIaXHUT, TO HOJYIUTCA UePHOE BEeIIeCTBO OKCHUJ
menu (II) m GecrnBeTHBIN YTJIEKHCIBIN Tas.
K npumepy, Ka:kIbIil M3 Bac HaOGIOLAT MOSB-
JleAre OYpOil DPyKABUMHEBI HA CEPBIX CTAIBHBEIX
usnennsax. B oboux caydasx HaOJIo0JaeTcAa W3-
MeHeHUe I[[BeTa BeIlecTB.

Ocaxienue. B HEKOTOPBIX XMMUYECKHUX pe-
aKNUAX HOABJIAETCA TBEPAOe BeIIeCTBO, Ha3bI-
BaeMoe ocadkom (nsobpaskaercs ). Hanpumep,
ecJi HabII0aTh CKUCAHUEe MOJIOKA, TO MOYKHO
YBHUETH BhIMaJeHNe ocafKka (puc. 13 6).

Brinesenue WJIH MOTJIOUMIEHHE TEIJIOTHI.
B Xoue UpoTrTeKaHudA MHOI'uX peaxcuyu‘& upouc-
XOAHUT BBIeJIEHNE TEIJIOThI WJIN IOTJIONMEeHNe
TEIJIOTHI.
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Kniouesblie cnoBa

® Llle/IoYHble MeTaibl
® ranoreHbl

® HepTHble rasbl

* nepexofHble MeTa/bl

3Haewb n TbI?

Vlog 6bin OTKPHIT € Mo~
Mollbo KoTa! Y dpaHLy3-
cKoro yyeHoro Kyptya 6bin
NtoBUMBIIA KOT, KOTOPbIIA
BO BpeMs obefa ncnyrai-
CA W, CNPbITHYB Ha nox,
pa3bun cknanku. C nona
CTa/n NoAHUMAaTbLCs Ky6bl
cuHe-duoneToBOro napa,
KOTOpble ocefan Ha
OKpYy>KaroLLWX npeaMeTax
B BU/AE MeNbYanLumx
YepHO-ONETOBbIX
KPUCTaNIMKOB C MeTal-
JMYeckUM 611eckoM 1
€/IKUM 3amnaxoMm. 310 U
6b1/1 HOBBIW XMMUYeCKUN
3N1eMeHT — oA,

Puc. 39. Illenounble MeTaJLIb

¢@panyuii Fr. 9Tn sj1eMeHTBI ABJISIOTCS CaMbIMHI
aKTUBHBIMU MeTajiamu (puc. 39). A Haubosee
aKTUBHBIIN cpeJyl HUX — (ppaHINii, KOPOJb cpe-
nu Merasnos! IlleouHbIe METAJLIbI OUeHb MAT-
KHe, IUIACTHIHbIE, HO 3-32 BBICOKOIl aKTHBHOCTH
WX MPAXOIUTCA XPAHUTH MO CI0eM KepOCHHA WA
MamuHHOTO Macaa. OHU OYeHb 6YPHO pearupyior
€ BOJIOI (CO B3PBIBOM), 00pasys wjenoul, OTcioa
¥ IIPOVICXOJUT WX HaszBaHUe.

HecnosxBo 3aMeTnTs, UTO € yBeTMUEeHHEM HO-
PSAKOBOIO HOMepa IeJ0YHOI0 MeTaJLJIa YMeHb-
IMalTCA TeMIepaTyphbl KUMEHUs U NIaBIeHusd,
a TaksKe TBepgocTh (Tada. 10). dro cBaAsaHO €
yBeJImdIeHneM pasMepoB aToMoB. HaTpuii n kauit
HACTOJIBKO MATKME, UTO JEeTKO PeKYTCA HOMOM.

Ta6ruya 10
®@u3nveckne CBONCTBA MEJOYHBIX MeTAJIOB
Temnepary- | Temmepa-
Merasmn | pa miaBme- | Typa KHIIe- TBepmocTsh
Hus, 'C Hud, C

JIUTHR 180 1340 TBePALITA

HATPHI 98 880 MATKHA

KaJTHi 64 760 OueHb MATKHA

VIIA rpynma (17) — ragorensl. B sTo
ceMeiicTBO BXOJAT dIeMeHThI: ¢pmop F, xaop Cl,

6pom Br, o0 1 m acmam At. OHm ABAAITCA CaMBIMU AKTUBHBIMHU
HemeTasTaMu. CaMblii AKTUBHBIN CPe/IH TaJTOTeHOB — (DTOP, KOPOJIb Cpen
HeMeTaxn0B. OHI OUYeHb ONACHBIe, HMEIOT pa3lIWdYHbIe IBeTa: (prop —
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Puc. 40 (creBa HampaBo): XJop, 6poM # oz,

6IeTHO-KEeJITHIN U XJIOP — JKeJITO-3eJIeHbIH
rasel, 6pOM — KPacHO-KOpHUHeBad *KUITKOCTD,
a I?IO,Z[ — TBCPAOC BCIICCTBO YCPIIO-CCPOTO IBCTa
(puc. 40, Ta6a. 11). 13-3a BBICOKOI aKTUBHOCTH
UX OPUXOJIUTCA XPAHUTH B 3aKPBITOM BUHJeE.
OHHN oYyeHBh OYPHO pearupyioT ¢ MeTaJlIaMH,
obpasysa conu — OTCIJJa M IPOMCXOJHUT WX
HaszBaHUe (2an02enbl. — “cojeposrjaiomiue”),
U ¢ BOJOPOJOM, 00pas3ys KHCJIOTHI (HampuMep,
COJIAAHYI0 KUCJIOTY).

Tabauya 11
PusHyecKue CBOICTBA TajOTeHOB
Tauo BremHunit Buz/ Temmnepa- | Temmepa-
arperaTHoe COCTO- | Typa ILIaB- | Typa KH-
reH o o
SAHTEe genunsi, C | menus, 'C
¢rop | 6remHO-)KeATHI ras -220 -188
XJIOp | YKeJITO-3eJIeHBII Tas -101 -35
Gpo KPacHO-KOPHYHeBas 7 59
JKHTKOCTD
fox YepHO-cepoe TBep/oe 114 184
BEII[eCTBO

VIITA rpynna (18) — uHepTHBIE Ta3bl.
B VIIIA rpynmy sBxogar zeaui: He, neon Ne,
apzon Ar, kpunmon Kr, xcenon Xe u padon Rn.
ITH 5JIeMEeHTHI ABIAIOTCA CAMBIMHI HEAKTUBHBI-
Mu HeMeTasiaMu. OHEH OpeAcTaBIAIT cob6Oi
raspl. MHOrMe W3 HUX IIHPOKO HCIOJIL3YIOTCH:
TaK, HAIPUMep, TeJnil IPUMEHSIOT B aspocTaTax
BMECTO B3PBIBOOMACHOTO BOAOpOIa. ApProH wc-
TOJIb3YIOT TIPU CBapKe METAJJIOB, a TaK e, KaK
¥ HEOH, — /IS peKJaMHOTro ocBereHus (puc. 41).

3Haellb n Tbi?

B COBpeMeHHbIX aBTO-
Mobunsx B nogylikax 6e3-
OMacHOCTK Ncnob3yeTca
COe/IMHeHVie HaTpuA
1 a30Ta — a3ua HaTpua
(NaN,), Bblaensiolee
NpwW HarpesaHWy ras asom,
KOTOPBIV 1 3aMnoNHAeT No-
AyLIKy. 3TO n30bpeTeHne
Brepsble NpYMeHnN
B 1980 rogy.

Mopaymaii:

 [loyemy xnop
MCNonb3yioT ANA
obes3zapaxuBaHus
BOAbI?

o Mouemy renni
ncnonbsyroT 4Nns
3anonHeHus

aspocraTos?

3Haewb N TbI?

Mocne KpyLeHns avpun-
xabna "TnHaeHbypr”
B 1937 rogy renuin 6naro-
[Japsi NErkocTvi 1 HesocnNa-
MEHAEeMOCTN 3aMeHW BO-
[OPOJ, B KauecTBe MOAHU-
MatoLLero rasa B AUpuxad-
NAX V1 BO3AYLUHbIX LUapaX.
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8

Puc. 38: a — KOpoTKHUil BapuaHT Ta6Iunbl; 6 — IIOJYAJAHHBIN BADHAHT TaGIUIBL;
6 — INJIUHHBIA BAPHAHT TaGIHIBL

BeprukajibHbIe CTOJOIBI DIIEMEHTOR HASLIBAIOT 2pynnamu. I'pynn B
KOPOTKOM BapMaHTe BOCEMb, OHH IOJ[pa3/ieJIeHbI Ha TJIABHBIE MOATPYIIITBI
(o6osHauaTCA OYKBOM “A”) U HAa MOOGOYHBbIE IOArPYHIbI (0603HAUAIOT
6ykBoit “B”). B omHOI moArpymnie pacroJiaraloTcsi CXOAHBbIE MO XUMK-
YEeCKHUM CBOICTBaM dJI€MEHTHI (ceMelicTBa). B mOTyAIUHEHOM U IIUHHOM
BapuanTax IlepHoguyecKoil CHCTEeMBbI HJIeMeHTOB OOBIYHO BOCEMHA/IATh
TPYII, ¥ OHM BKJIOYAIOT BCE IOATPYIIIBI.

Psax moarpynn HocHuT cnenmaibHble HazBanusi. Hanpumep, 1A rpym-
ma — IejiouHble MeTasibl, VIIA rpynna — rajoreHsl.

BobmuHCTBO cpein s1eMeHToB [leprnoaimiecKoil CuCTeMbl — METAJLTBI
(6oapmie 90), HeMeTaJIOB MEHBIIIE.

MpoBepk cebs

1. Haitaure B [lepuonnYeckoll CUCTEME HATPWiA, aproH, LMHK, OpoM,
pyTeHul, NIATUHY. YKaXUTe UX ATOMHHE HOMepa U aTOMHhHE MAacChl,
a Takke HOMepa [EPMONOB U TPYIII.

2. JlnA BHNOJHEHMA STOTO 3amaHMA obpaTuTech K Ilepuoamueckoll Ta-—

Gmmile B BameM yuebBHMKe. B npuBeneHHOM dparMeHTe [lepronudecKoi
CHCTEMEl 5JIEMEHTOB MOANMINTE §
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- %
. (7
a) HoMepa MEpPMONOB M TPYNI;

6) CUMBOJH 5JIEMEHTOB, OBpasyllMX Tash: BOLOPOX, KMUCIOPOIH, Ie-
nni, asoT, (TOp, XJIOp, aproH, HEOH, KPUITOH, KCEHOH M PaloH;
B) CMMBOJIE S3JIEMEHTOB, OBPAa3YIONMX XMIKOCTH: PTYTb M OpOM;

T) CHUMBOJH SJIEMEHTOB, o6pasyllMux TBEpHHE BelleCTBa: XeJles0,
MeIb, XPOM, BOJbQpaM.

TlpoltonTe Nno ccrUlke QR-KoJa 1M BEIIOJHUTE SBalaHUs.

ﬂ DJIeMeHTHI B IIpHpoJTe

DnemMenT % (B aToMax) 3Haewb M Tbi?
1. Bomopog, 73,9 LIBeackwii yueHbiii Kapa
2. Temmit 24,0 Lleene aBnseTca pekopa-
CMEHOM MO KOJNYecTBY
3. Kucmopog, 1,1
OTKPbITHIX XMMUYECKMX 3/1e-
4. Yraepox 0,46 MEHTOB. Ha ero cuety xsop,
5. Heon 0,13 dTOp, Bapuii, Bonbdpam,
6. JKeneso 0,11 KVUCopog, MapraHeLll, Mo-
7. Asor 0,097 nGaeH.
8. KpemHunit 0,065
9. Maruuit 0,058
10. Cepa 0,044

Camoe Ba:xHOE

T'opusoHTaIbHBIE PALBI 2JIEMEHTOB Ha3bIBAlOT ne-
puodamu. B Hacroamee Bpemsa ux Bcero 7. C 1-ro mo
3-if mepuoabl Ha3BIBAIOT MALbIMU, & C 4-TO O T-if —
Gonvuiumu nepuodamu. BepTukaibHbIE CTOJIOIBI dJIe-
MEHTOB HasbIBAlOT zpynnamu. I'pynm Bcero 8, oHm
mopas/eJieHbl Ha IJIaBHbIE U IOOGOYHBIE MOAIPYIIIBL
(B KOpPOTKOM BapuaHTe TAGJHIIbI).

§ 17. ECTECTBEHHBIE CEMEICTBA
XNUMHAYECKHX 3JJEMEHTOB

I'pynna sneMeHTOB, 00beIMHEHHBIX 110 CXO/- | CerofHA Ha ypoxe:
CTBY XMMIUIECKUX I PUINIECKUX CBOMCTB, HAZBI- | BECEBTEIA
BAETCH CEMEUCME0M CXOOHBLX INEMERMOE U | o tactBenHble cemelicTBa
ecmecmeennblM CeMEeUCmMEoM XUMULECKUX |  xyummuecknx 31eMeHToB.
IneMenmos.

TA rpynma — ImeJIOMHBI€ METAJIbL. B 2TO ceMeiicTBO BXOZAT dile-
MeHTBI: aumuil Li, nampuii Na, waauii K, py6uduit Rb, yesuir Cs u
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5. YTo B3sJI 3a OCHOBY CBoell kjaccuburaumm JI.M. Menpeseen? Ipu—
BeOuTe MNPUMEp MOCIENOBATENbHOCTY OT 1-TO IO 8-T0 BJIEMEHTOB.
6. lan dparMeHT [lepMOOMUECKON CUCTEMEH :

2-11 nepuon X ¥ Z

OnpepmenmnTe, Kakue sJeMeHTH ofosHadeHwl cumeosamu X, Y, 7.

TipoiimnTe Mo cchulke QR-KOAa ¥ BHIIOJHUTE 3aJaHnA.

Camoe Ba:xHOe
Takue yuenste, kak U. Bepnenuyc, . B. Jlg6epeitaep,
. A. HelomeHgc u gpyrye, OPefOXKHIN PasHbIe
CIIOCOOBI CHCTEMATM3AUN XWUMHYECKHX SJIeMeHTOB.
. . W. MeH/eneeB UCKaJ CBA3h MEKIY BCEMU XUMMUe-
- CKMMH 3JeMeHTaMl, KaK CXOJHBIMU TIO CBOMCTBaM, Tak
Q ¥ HECXOJHBIMU MeKAY co00ii. OH pacIoIOKII 5JIEMEeHTBI
B HOPAJIKEe BO3PACTAHUS aTOMHBIX Macc B psaj. B pesyis-
/] & TaTe YUYEHbIH OOHAPYIKIJI, YTO CXOJHBIE IO XUMHUYECKIM
{ CBOICTBAM dJIEMEHTHI BCTPEUAIOTCA Yepes Olpe/ieIeHHbIe

l MHTEPBAJIBL.

§ 16. CTPYKTYPA HNEPUOAUYECKOU TABJIHIIBI

CeroaHa Ha ypoke: ITepuoaudeckas cucremMa »JIeMeHTOB ABJIA-
o nolivem ApUHLMN eTca Ba)KHEHIIMM MHCTPYMEHTOM, KOTODBIM
noctpoeHus Mepuogn-  HOJIB3YIOTCA He TOJNBKO XMMHMKM, HO U CIIeIU-
ueckoi TabanLiel; aJMCTBI IPYIUX OpejMeToB. B mepBoHavasb-

* O3HaKoMnMCs "HoM RapmwanTe, Tpennoxennom . M. Men-
C pasHbIMW BapuaHTamu

MeponuUeckoii JleJleeBBIM, DJIEMEeHTHI pacloarajuch M0 BO3-
TabAnLpI. pacTraHU aTOMHBIX Macc. Ho pAJ a/ieMeHTOB
(HanmpuMep, aproH U KaJWil) 3aTeM HOMEHIN
MeCcTaMH, XOTA 9TO HapymIajao JaHHYI IIO-
clenoBaTeabHOCTh. [I03TOMY B COBpeMeHHOM
BapuaHTe IleproguyecKoii CHCTEMBI BJI€MEeHTHI
PacmoJIoKeHbl B MOPALKe BO3PACTaHUA 3apdA-
na aroMHbIX sjgep. CyliecTByeT MHOKeCTBO
BapHaHTOB TaKoii Ta6aunsl (puc. 38 a, 0, 6).

I'opusoHTanbHBIE PAIBI 3JI€MEHTOB HA3BIBAIOT nepuodamu. B Ha-
crosamiee BpeMa ux Bcero 7. C 1-ro mo 3-if mepuoj o6BIUHO HABBIBAIOT
MaJIbIMH, a ¢ 4-10 O 7-ifi — OOJBIINMH.
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3aKoH OKTaB OH COPMYJIMPOBAJ CIEAYIOIIAM
obpasom:

“Homepa aHAJIOTHYHBIX JJIEMEHTOB, KaK IIPaBH-
JI0, OTIMYATOTCS WIN HA 1eJI0e THCII0 CeMb, HIU Ha
KpaTHOe CeMH; IPYTHMMH CJOBAMM, WIEHbI OXHON M
TOM K€ TPYNIbI COOTHOCATCH JAPYT € IPYIOM B TOM
JKe OTHONIEHNH, KaK U KpaliHue TOYKU OXHOM WM
0oJIbIIEe OKTAB B MYy3bIKe”.

OH pacHoJIOKWUJI HJIEMEHTHI 110 CeMb B TPYIIBI.
TakuM 0O6pa3soM, OH 3aMETWJI, UYTO BEPTHKAaJIbHbIE
PAABI, TOJYYEeHHBIE MOCJe TAKOTO PACIOJIOKeHUsT,
BKJIIOYAIOT B ce0sA 3JIEMeHTBI, CXOKHE€ IO CBOUM
xuMuYecKkuM cBoiictBaM. II)x. A. Hplonenzge 6sL1
IIePBBIM, KTO COOTHEC ATOMHBIE MAacChl XHMHYECKUX BJIE€MEHTOB M HX
XUMHUUECKIe CBOMCTBA W MPUCBOMJ KaKAOMY 3JIeMeHTY IOPSAAKOBBII
HoMep. Ho Bce ke B ero rabiune He 65110 cBOGONHBIX MecT. OH OrpaHHU-
9 cebA ceMbIo KJIeTKaMU B KajKJ0M IepHojie, M B HEKOTOPbIe KJIETKH
eMy [IPUIILIOCH HOMECTUTh IO HECKOJIBKO 3JIeMeHTOB. [TosToMy HAyUHBIIR
MUD OTHeCCH CKENTUUECKH K €0 OTKPBITHUIO.

B mauase 1869 r., 061ymMbIBad CTPYRTYpPY y4uebHUKA “OCHOBBLI XUIMUn”,
OH TIOCTETIeHHO TMPUIIeJT K BBIBOAY, UTO MY CBOMCTBAMY M ATOMHBIMU
MaccaMy DJIEMEHTOB CYIIECTBYeT KaKada-To 3aKOHOMepHOCTh. IlepBEIM mra-
TOM K IOSIBJIEHUIO IEPUOAMYECKOT0 3aK0HA cTajia Tabimia “OnbIT CUCTEMEI
9J7IeMeHTOB, OCHOBAHHBIN Ha WX aTOMHOM Bece M XHMMIYEeCKOM CXOJACTBe”.
Tlosgaee 1. . Menneneer cam chopMyampoBasl 3akoH: “CBoiicTBa aJe-
MEHTOB, 4 TAKKEe COCTAR 00PA3yeMbIX MMM IIPOCTHIX M CIOKHBIX BeIeCTR
HAXOOATCA B MEPHOAMYECKON 3aBUCHMOCTH OT UX aTOMHOIO Beca”.

Ilomo:XUB B OCHOBY CBOEIO 3aKOHA CXOJCTBO DJIEMEHTOB M UX CO€IU-
HeHnii, MeHIeneeB He cTaj CJIeIO CIeJOBaTh IPUHINUIY BO3PACTAHUA
aTOMHBIX Macc. OH YUYUTBIBAJ, YTO JJIs HEKOTOPBIX HIIEMEHTOB ATOMHbIE
Macchl MOTJIH ObITh ompeAeJI€eHbl HEJOCTATOYHO TOYHO. Ho naxe B CO-
BpeMeHHOI [leprofndeckoii cucTeMe M3BECTHBI HEKOTOPbIE NCKIIOYEHNA
B NOpAJKE BO3PACTAHMA MACC aTOMOB, UTO CBABAHO C OCOOEHHOCTSAMU
HMB0TOIHOTO COCTaBA JIEMEHTOB:

H. 1. Menzenees

Ccl-355 Ar—39,9 |[K-39,1
Fe - 55,8 Co— 58,9 |Ni- 58,7
Sb - 121,8 | Te— 127,6 | I - 126,9

Kpowme Toro, MeH/ie1eeB OCTaBUJI IyCThIE MeCTA JJIs eIle He OTKPBITHIX
9JIeMEeHTOB, KOTOpbie OBLIN 3allOTHEHBI B TOCTENYIONNe NeCATUICTHS,
YTO JUMIHUHA pa3 HOATBEPJIIO OIPAaBIIBHOCTh MEPUOLIMUECKOTO 3aKOHA
u Ilepuoauueckoii cucremsl semenToB (puc. 37).
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ONNTH CHCTEMH 9AEMEHTOB’B.

OCHOBANNOR KA NYh ATONKOMY RSCH M XNAUYECKOMS CXOACTES.

TimS0 Zr= 90 ?7=180.
V=51 Nb= 94 Ta=183.
Crm52 Mo= 96 Wa=186.
Mn=55 Rh=1044 Pl=197,
Fe=56 Rn=1044 Ir=198.
Ni=Co=59 Plm106s 0-=109.
H=1 Cu=634 Ag=108 Hg=200.
Bes 0pMg=24 Znmg52 Cd=112
B=11 Al=271 =68 Ur=116 An=197?
C=12 Si=28 ?=70 Sn=|l18
N=14 P=3l As=75 Sb=I22 BI=210?
0=16 5=32 Sem79 Te=1287
F=19 Cl=35sBr=m80 (=127
Li=7Na=23 K=39 Rb=85s Cs=133 Ti=204.
Ca=40 Sr=87s Ba=137 Pb=201.
?m=45 Ce=92
Er=56 La=94
Y1=60 Di=95
Nn=T56Th=1187

Puc. 37. IleppoHavanbHbIi BaADHAHT
Ilepnomuueckoii Tabauns: [I. 1. Mesneneesa

Kaxgomy siementy B Ilepuonmueckoii cucreme 1. V. Menaesiee BbIM
OBLT NMPHUCBOEH NMOPSAXKOBBII HOMEp MCXOAA U3 yBeJHUYEeHUT aTOMHON
maccbl. C pasBUTHEM T€OPUH CTPOEHUsA aToMa ObLI BhIABJIEH (PUSUUECKUl
CMBICJI TOPAAKOBOro HoMepa. Tak, ObLIO JOKa3aHO, YTO IOPSIKOBBIA
HOMeD dJIeMeHTa COBIAJAeT C 3apAI0M ero Axpa.

MeHaeneeB OTKEPBII TEPUOJHYECKUI BaKOH, HIYETO He 3HAS O CTPO-
enuu atoma. Ilocire Toro Kak GBLIO JOKa3aHO AJNePHOE CTPOEHHE aToMa
¥ PaBeHCTBO MOPATKOBOTO HOMepa 3JIEMeHTa 3apAAy AApa ero aToMa,
IepUOANYECKHUl 3aKOH IOJIYYUJ HOBYIO (popMyaHpoBKY: “CBoiicTBa
3JIEMEHTOB, a TaK:Ke 00Pa3yeMbIX MMM IIPOCTHIX M CJIOKHBIX BeIIEeCTB
HAXOQATCA B NEPHOIHYECKOH 3aBHCMMOCTH OT 3apsija sjpa’”.

IlepuoguiecKkuil 3aK0H He IMeeT KOJIMUYeCTBEHHOTO MaTeMaTHIeCKOIo
BBIDAKEHNA B BHJAe VDaBHeHUA WIN (opmyssl. PopMoii oTOOpaKeHIA
IIepHOAMYECKOI0 3aK0HA ABJIAeTcA Tadiuna — Ilepuoguueckas cucrema
XHMUYECKUX IJIEMEHTOB.

NpoBepb cebst

1. loueMy BOSHMKJIA HEOBXOOMMOCTEL B KJIACCHUOMKALUMM XUMUYECKMX
3JIEMEHTOB?

2. /IcnoJsib3yA OONOJHUTENbHEE MCTOYHMKMY MHGOpMaLMM, ONMIMTE ¢M3MU—
JecKMe CBOWCTBA alloMMHVMS M Cepel. CpaBHMTE 3TM OBa BemECTBA.

3. Yro Takoe TpuaZzu? lomcuMTaliTe aTOMHYK MAacCy CpelHeTro SJeMeHTa
B HOAaHHBIX Tpuazgax:
a) Na — Mg — Al;
6) Be — Mg — Ca.

4. loyeMy 3akKkoH OKTaB HblJieHAca oOKasajcsd He COBCEM TOYHEM [IOJg
nocTpoeHns IlepMoANYEecKOl CHUCTEMH?
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NEPUOAUNYECKAA
TABJIMUA XUMUYECKNX
SNNEMEHTOB

§ 15. KIACCHOPUKATIAA XHMHUYECKHUX 3JEMEHTOB

CeropiHA Ha ypoke:

® PACCMOTPUM Knaccudu-
KaLMKo XMMUYEeCKUX
3/1eMEHTOB Ha npu-
mepe pabot
W. B. [1é6epeiinepa,
[>x. A. Hetonenaca,
[. N. MeHaeneesa.

Knrouesble cnoBa

* Tpuaga
e OKTaBa

e aTOMHad Macca

* NepuoanYeckuii 3a-
KOH 1 nEpVIOAVILIECKaﬂ
cucteMa XMMUYECKUX
3/1eMEHTOB.

3akoH Tpuan. B nepsoil nonosure XIX Beka
XUMUKA OTKPBLIN 25 HOBBIX XUMHUYECKUX dJIe-
meHTOB. K cepenmre XIX BeKa 4mC/IO UBBECTHBIX
3JieMeHTOB npudiausuiocs K 60. B HacTrosamee
Bpemsa ussecro 118 ssiemenTos (116 — orkpbl-
ThI, 114 — Ha3BaHBI U ellfe 110 IBYM IIPOBOAATCS
ucciaenoBagnd). ITo KaKUM Ke NMPHU3HAKAM HX
RJIaccuGunupyoT?

MHorMe XMMHWKHW OBITATNCh HAWUTH CBA3H
MeyK/y XMMUYEeCKIMA CBOMICTBAMH M aTOMHBIM
BeCOM JaBHO M3BECTHHIX U BHOBb OTKDBITBHIX
ajieMeHTOB. OlHAKO CO3aTh €CTECTBEHHYIO CHU-
CTeMy XHMHYEeCKHUX BJIeMeHTOB yJaJoCh JIHIIb
. U. Menpgeneeny.

ITepBoHava bHO mBeAcKuit yuensrii M. Bep-
LEJNYC OPeAJOKWJ PasfenTh JeMeHTHI Ha
MeTaJlJIbl 1 HeMeTaJ LIl IO CBOHCTBAM IIPOCTHIX
BelIecTB, 00Pa30BAHHBIX UMU.

MeTaJ/LTel B CBOOOJHOM BUJe 00JIaJal0T XapaKTePHbIM MeTA/LIHYeCK M
6J1eCKOM, XOPOIIO MPOBOAAT dJIEKTPUIECKUH TOK U TeIioTy. Hemerasrbt
IJIOXO TPOBOJAT HJIEKTPUUECKUI TOK W, KaK IPaBWJIO, He UMEIOT Me-

TaJIIdecKoro 6iecka (puc. 35). MeTa/iabl U HEMeTAJJIBI Pa3aInIaloTCa
U II0 XUMHYEeCKHUM cBolicTBaM. MeTaJyibl 06pasyior

coeMHEeHNA, IPOSABIAIONINEe OCHOBHEBIE CBOWCTBA, a
HeMeTaJLJIbl 00pasyIoT KUCJIOTHbIE COeJUHEeHMU.

B 1829 r. memenkwuii xumur WU. B. JIédepeii-
Hep 3aMeTHJI, YTO HeKOTOPbIe CXOJHBble IO CBOUM
cBoiicTBaM 5JeMeHTHI MOKHO O0'beJUHATH II0 TPH B
rpynnsl. OH HasBaJl UX mpuadamu.

CymBOCTS JaHHOMH KIaccH(pUKANN 3aKII09aeTCA
B cllefiyollleM: B KaKJoil TpHajie eCTh CpeJHMUII dJle-
MeHT, Macca aToMa KOToporo 0yJeT paBHA cpefHed
apu(MeTHYecKoi Macce IBYX KpaliHUX 3J1€MeHTOB.

. B. [Ié6epeitnep
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Puc. 35. MeTa/asl 1 HeMeTaJLIbI

Paccemorpum oxmy ms tpuaz: Li, Na, K.
VX aToMHBIe MAcchl COOTBETCTBEHHO paBHBI 7, 23, 39.

A (L) + A (K)  7+39
2 - g
Cucrema Kinaccupuramnuu . B. [Igbepeitnepa oka-
sajach HecoBepmieHHO!. Ero ommbka sakmiouanack B
TOM, YTO OH OTPAHWYUJ Ce0S MONCKOM TPONCTBEHHBIX
C01030B, T. e. Tpuag. Ho U. B. JI€oepeitaep ObLI mep-
BBIM €CTECTBOVCIIBITATEIEM, KOTOPKIIT CBABAJ CBOIICTBA
XUMUYECKUX DJIEMEHTOB C UX aTOMHBIMI MACCaMu.
3akoH oktaB. B 1865 r. aHruwmiickuii y4eHsrit
Jax. A. HploJleHAC PACIONIOKUI XMMUUYECKHe dJie-
MEeHTHI B IIOPAJKEe BO3paACTAHNA MX ATOMHBIX MaccC.
B pesyasraTe OH 3aMeTHJI, UTO Ka’XKIbIH BOCHMOMN
3JIleMeHT HATIOMUHAET 110 CBOICTBAM MEPBHII 3JIEMEHT.
HaiieHHyI0 3aKOHOMEPHOCTh OH HasBal 3aKoHOM /k. A. Hemomenac
OKTaB — IO AHAJOTHH C CEMbI0O WHTepBaJIaMU MY-
3BIKaJIbHOU raMmmsl (puc. 36).

A (Na) = = 23.

1o pe M da cob e cu
150 Li Be B C N o
F Na Mg Al Si 13 S
Cl K Ca Ti Cr Mn Fe
Co, Ni Cu v Zn In As Se

Puc. 36. Oxrasbr Heroserzaca
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A(Fe) = 56 e
A(C]) = 35,5 e

1. UTo HasHBaeTCd Maccolf aroMa M B KaKMX eAMHMIAX OHa M3Mepsa-—
eTea?

2. Bunymure u3 [epMOAMUYECcKOM Tabinubl SHAUYEeHUS OTHOCHUTESIbHEX
ATOMHBHIX Macc ILJis: KUCJIOpoma; asoTa; cepw; docpopa; =xyopa.
OKPYTJIMTE C TOYHOCTBLI IO LEJBX.

3. Havtmure B lleprommMueckol Tabimlle XVMMMUUYECKME BJIEMEHTH: a) OT—
HOCHTEJIbHEIE aTOMHEE MacChH KOTOpex pasBHm 20, 40, 80 wm 201;
6) OTHOCHMTEsNIbHHE AaTOMHEE MaCCH KOTOPHX COOTHOCATCS Kak 1:2;
B) OTHOCKTEJIbHEE aTOMHHE MAaCCh KOTOPEIX COOTHOCATCH Kak 1:

A(Cu) = 64

AP)=31

@

llpoBeps cebst

llpotmuTe mo cchulke QR-Koma ¥ BHIIOJIHUTE BaNaHMA.

Camoe BamuOe

. OmHocumenvras amoMHAA Macca dIeMeHTa IIo-
ﬁ Kas3bhIBaeT, BO CKOJBKO Pa3 Macca ero aroma 0oJbIe

1/12 maccel aToMa yriepoja. 9To GespasMepHas Be-
V- s anyubaa. Amomnas edunuuya macco. (a.e.M.) paBHa
- { 1,66-10°"kr (1,66-10*'r) u cocrasaser 1/12 maccel
l aToMa yriepoja.

§ 19. BAJJEHTHOCTh. XUMHUYECKHE ®OPMY JIbI

CerofiHA Ha ypoke: Xumuueckass popmyiaa — 3TO YCJIOBHAS
« yaHaem, 4To Takoe 3aIMCh COCTABA BEHIECTBA C IIOMOIIBIO CHMBO-
8aneHmMHocmb, U JIOB XHMHYECKUX DJIEMEHTOB M HHIEKCOB. BbI
Hay4YMMCs COCTaBAATb 3HaeTe, YTO CHMBOJ XHMHYECKOTO dJeMeHTa
Xumuyeckue Gopmynbl IOKAa3LIBACT OLUII aTOM JTOTO DJICMCITA, & HII-

BUHapPHDBIX COeANHEHWIA

JIeKC — YHNCJI0O aTOMOB JaHHOTO XUMUYECKOTO
No BaJeHTHOCTN.

9JIeMeHTa B MOJIEKYyJie U MUMIeTcA B (popmyJie
Imocjie 3HaKa XMMHUYECKOI'0 dJIeMeHTa BHU3Y.
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Xox padoTsI

OnsiT 1. B mpoOWpPKY TOTOKHUTE HECKOJBKO KYCOUKOB MeJia WU
Mpamopa U HmpuieiTe 2 MJI pas30aBlIeHHOH COJIAHOH KHUCIOTHI. BricTpo
3aKpoliTe IPOOUPKY DPOOKOI ¢ ras3o0TBOAHON TpyOKoii. Konern TpyOxrm;
olycrure B crakaH U 1poBepbTe Ha/lydue rasa l‘OpHLLL(:‘ﬁ lequulcuﬁ.

OmnsiT 2. B npo6upky HajeiiTe 2 MJI H3BECTKOBOI BOJBI X IPOIYCTHUTE
depes Hee YIVIEKUCJBIA ras.

Ilouemy mpu mponmyckaHHN YIVIEKHCJOTO rasa depe3 H3BECTKOBYIO
BOJIy IPOMCXOJWT CHauajla IOMyTHeHHe pacTBopa, a 3aTeM oOpasyercsa
IpPO3pavHBI# pacTBOp?

Omnspit 3. B mpobupKy HasedTe 2 MJI pacTBOpa THAPOKCHUAA HATPUA U
JobaBbTe K HEMY HECKOJBbKO KamneJb (eHoJ(TaenHa. 3aTeM uepes pac-
TBOP IPOILYyCTUTE yriaeKucabiii ras. [louemy denoudrasenn obeciBeun-
BaeTcsi IPY HPOIYCKAHUY YIJIEKIUCIOTO rada Yepes PacTBOP IMIPOKCHIA
sarpusa? IlosicHuTe ¥ HaNMINHUTE CJIOBECHOE YPAaBHEHUE PEaKIUM.

OnsiT 4. HaseliTe B mIpoOMpPKY 3 MJI JUCTHIIMPOBAHHOMN BOJBI, JOOABh-
Te HECKOJIBKO KalleJb JaKMyca U MPOIYCTUTE Yepe3 BOAY YIJEeKUCIbIi
ras 0 MBMeHeHUsI OKPacK! WHIWKATOpPA.

1. Yro Habmopaere? [loAcHUTE.
1. HamummuTe CIOBECHHE YpPaBHEHMS peakLuii.

1. loueMy M3MeHAETCH LBET JaKMyca?
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Omnsit. Haselite B mpoGUPKYy 2 MJI pacTBOpa COJAHOHN KHCJIOTHI U
nobasere 1—2 Kamim jJakmyca. IlepememmuBas comepsKuMoe IPOGHP-
KU, IpubaBbTe IO KaIIAM PAcTBOP I'HAPOKCHA HATPHA JO U3MeHEHUA
OKpacKu pacrsopa. O0bsicHuTe uaﬁuwnaemoe ABJlieHue.

C moMomIbIo IUIETKY IoMecTHTe 1—2 KallIi pacTBOpa U3 HPOOUPKHA
Ha CTeKJIAHHYI0 1iIn ¢apdopoByio IJIACTHHY U BbimapbTe. UT0 HabII0-
naere?

JIABOPATOPHAS PABOTA No 9

Peaknus B3anMogeicTBHSA IHHKA ¢ Pa30aBICeHHOW
COJITHON KHCJIOTOW

PeakTuBsr: TpaHyJIbl MeTaJJINYEeCKOr'o INHKa, pacTBOpP COJITHOM KHC-
JIOTBI.

XuMuyecKasi mocyxa M JabopaTopHoe 00O0pyIZOBAHWE: TIPOOUPKH,
IITATHB [JI5 TPOOUPOK .

Texuuka Oe3omacHocTH. Mepsl IpeJoCTOPOKHOCTH Hmpu pabore ¢
KHUCJIOTaMU.

Xoxa pa6oTsI

Wexona us HosioKeHIA GUHKA B PANY aKTHBHOCTH METAJIJIOB CAeIaii-
Te IPeJIOJOKUTEIbHBIN BHIBOJ O BOSMOKHOCTU MPOTEKAHWA PeaKIuu
MeKIY 9THM MeTaJIoM U COJAHON KHCIOTOM.

B mpo6upKy momMecTHTe IpaHyJy MeTAJLINIECKOro MUHKA, J0OaBhTE
2 MJ1 pa36aBIeHHON COJAHOM KUCIOTHI.

1. OBBAcHUTE HabiogaeMoe SBJIEHNE.
2. CocraBbTe CJIOBECHOE ypaBHEHME pPeaKlUM.

JJABOPATOPHAS PABOTA Ne 10
KauecrBeHHasA peaknusa HA BOTOPOL,
PeakTHBBI: TPaHYJIbI METAINYECKOI'O IIUHKA, Pa30aBIeHHBIA PACTBOP
COJAHOHN KUCJOTHI.

XuMuuecKas mocysa u J1aéopaTopHoe 000pyAOBaHHE: IITATHB, IPO-
OGUpPKU, ra300TBOAHAA TPYOKA, CIMUKH.

Texunra 6ezonacuocru. CobiromaiiTe mpasmiIa paboThl ¢ KUCIOTAMA
¥ ¢ HarpeBaTeIbHBIMU MPUGOPAMH.
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CoGepure TpUOOp IJIA TMOJTYYEHWA TasoB U MPOBepPhTe €ro Ha Tep-
MEeTUYHOCTh. B IpoOUpPKYy moJsosxmuTe 1-2 rpaHy/ sl GUHKA U Opueiire
2 MJ CONAHOII KUCIOTHI. 3aKpoiiTe IPOOGUPKY IPOOKOI ¢ ra300TBOLHOI
TpyOKoi (puc. 34). Hageubre Ha KoHey, TpyOKuU eule OAHY LUPOGUPKY.
IlomoxxuTe HEKOTOPOE BPEMsA, YTOOBI MPOOUPKA 3alIOTHUAJIACH BBILEJIA-
omuMca razoM. CHUMHTe MPOOHPKY ¢ BOJOPOIOM M, He IIOBOpauyuBasdg
BBEpPX, IOJHECHUTe ee K MIaMeHU CIUPTOBKY U IIPOBePhTe €ro Ha YHCTOTY.
Yro upu s3TOM HabIIOHaeTE?

-
Puc. 34. IIpuGop Ay MONYIeHUA Ta30B

1. UTO MPOMCXOIMT NPY B2aMMOAEMCTBUM UMHKA C COJISHOM KMUCIIOTOM?
CocTaBbTe CJIOBECHOE ypaBHEHME XMMUYECKOM peakUun.
2. OnummTe QUSMYECKME CBOWCTBA BOMOPOXAa, HEMNOCPENCTBEHHO Ha-
GofaeMEe NpY NPOBENEeHUM OINHTA .
3. OnMmMTe, KaK MOXHO pacrnosHaTb BOMOPON.
4. BaueM HYXHO MPOBEPATH BOLOPOM Ha YMCTOTY?

IIPAKTHYECKASA PABOTA N: 3
BzaumoaeiicTBue KapoOHATOB ¢ Pa30aBI€HHBIMHI KUCJIOTAMU

PeakTuBhI: KycouKH Mejla MJIH MpaMopa, pas0aBiIeHHBIN pPacTBOP
COJIAHOII KHMCJIOTHI, PACTBOPHI I'MAPOKCHIA HATPHUA, N3BECTKOBOI BOJBI,
JUCTUJIINPOBAHHAA BoJa, (peHOJI(pTANIENH, JAKMYC.

XumMuuyecKkas 1mocyaa u Ja0opaTopHoe 000pyIOBaHMe: IITATUB [JIS
TIPOGUPOK, MPOOMPKH, TA300TBOAHAA TPYOKA, CTAKAHBI.

Texnura O0e3omacHocTu. TpebyeTcsa coOJoJeHUe IPaBUJI PabOTBI C
KHCJIOTaMH U IeJI0YaMu.

77






OEBPS/bg4a.jpg
IIpuroroBjieHNe JIMMOHAA
JLJIs1 3TOr0 BaM NOHANO0ATCH: LUMOHHAA KUCIOMA, 6apeHbe,

1 cmaKah, Kunaienas 6oda, nuwesas coda. CMeaiite B crakaHe
0,5 gaifHO JIOYKKY JUMOHHOU KHCJIOTHI, CTOJIOBYIO JIOXKKY Ba-
PeHbA U HMIEeNOTKY MUMIeBOH co/bl. [lo06aBbTe KUNIAUEHOIT BOABI,
nepememaiite. JIumoHa roTOB!
H3roToBieHne HHANKATOPOB
B noMamHHWX yCJOBHAX MOYKHO HM3TOTOBUTH WHAMKATOPHI CAaMUM.
JJis1 5TOr0 HYKHBI IPOMOKAaTe/IbHAsI OyMara, BapeHbe M3 YePHUKU WA
CMOpOAUHBI 160 KanycTHBI cok. IlponuraiiTe sTMMH pacTBOpaMu
OyMary u BBICYIOHTE. 3aTeM IIOATOTOBJIEHHYIO OyMary omycTUTe B IIPH-
TOTOBJICHHEIE B OJIIOAIIAX PacTBOPHI YKcyca, conbl U Boabl. OTMeTbTe,
KAaK MAMEeHUTCH TIREeT 3TUX WHIWKATOPOR.
Peaxknus HeiTpasusamun
B crerkafaHHYI0 GaHKY WM CTaKaH HajelTe BOJY W PacTBOpPUTE B
Heil TabneTry (eHON(PTaTENHA (OH IPOAAETCA B allTeKe W N3BECTEH O]
HasBaHneM “mypren”). JKuakocts Gyner npospauHoil. 3aTeM Jo0aBbTe
PACTBODP IUTHEBOM COOBI — OH OKPACHTCA B MHTEHCHUBHEIH PO30BO-MAaJIH-
HOBBIH nBeT. PaccMoTpeB mpeBpalmeHne, 1o0aBbTe Tyla e YKCYC HJIN
JIMMOHHYIO KUCJIOTY — PACTBOP CHOBA 0DECI[BETHUTCS.

Camoe Ba:xHOE

Il KMCTIOT XapaKTepPHO B3aNMO/IeCTBYE C TeJIoua
MU, MeTaJlJIaMu U KapOooHaTamu. [Ipu B3anmozeiicTBI
€ pacTBOpaMy KHCJIOT METAJLIbL IPOSABIAIOT PA3INUHY
aKTHUBHOCTh. B psily aKTHBHOCTH MeTAJIJIbI, CTOSIILI
JI0 BOJIOPOJia, BBLITECHSIOT, a CTOSIIHE HOCJTe BOJOPOJ
He BBITECHSIOT €r0 U3 COCTaBa KUCIOT.
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JIABOPATOPHAS PABOTA N: 7

I/Isytlelme KHMCJIOTHOCTH M IIEJOYHOCTH Cpeabl pacTBOpPOB

PeakTnBel: pacTBOpHI THAPOKCHTA HATPHA, COJSHON KHCJOTHI, IIO-
BapeHHOI COJIN, PAaCTBOPBI HHANKATOPOB ((beHOI(TATeNH, METHIOPAHK,
JaKMycC).

XuMHYecKas MOCyga W Ja0opaTOpHOE 00OpyIXOBaHHE: IPOOHPKH,
IITATHUB JJIA OIPOOHUPOK.

Texuuka 0ezonacuoctn. CTaHAapTHBIE MepbI IPEJOCTOPOXKHOCTH P
paore ¢ KNCIOTAMH U IIeJOUaMH.

Omnsrr 1. Haselite B 1po6upKy 2 MJI pacTBopa I'MAPOKCUIA HATPUA
u mobaBbTe 1—2 Kamiam denondrasenna. OObIT MOBTOPUTE HECKOJILKO
pas, 3aMeHHB (eHOI(TAICHH METHIOPAHKEM U JaKMYCOM.

Yro HabmI0faeTe? OGBACHATE M3MEHEHUA OKPACKH HMHIUKATOPOB.

OmnsiT 2. Haneiite B mpoOUPKY 2 MJI pacTBOPa COJAHON KUCJIOTHI U
nobaBbTe 1—2 Kamim MeTHJopaHKa. OIBIT MOBTOPUTE HECKOJIBKO Pas,
3aMEeHWB METUJIOPaHK (eHOJIPTATeHHOM U JTaKMyCOM.

Yro Habmogaere? OObsICHATE H3MEHEHUS OKPACKU MHIUKATOPOB.

OmnbiT 3. Hanelite B po6UpPKyY 2 MJI pacTBOpa IIOBapeHHON COJIM U
nobaBsTe 1 —2 Kamau ofHOTO U3 HHAUKATOPOB. OIBIT HIOBTOPUTE, MEHISA
uHAnKaTopel. Yro Habmonaere? O6bACHUTE, TIOUEMY OKpPacKa MHIMKA-
TOPOB He M3MeHHeTCA?

3amnoJHATE TAOIAILY:

uBeT HHANKaTOpa B pasiin4YHBIX cpejfax

Hassarne mEAEKaTOpA z = = Z
B KHCJION B HeHTpaIbHOM B II[eJI0THOMI

JIABOPATOPHAS PABOTA N: 8

Peaxnus HeHTpaIu3al Uy XJIOPOBOAOPOIHOM (COMSIHOI) KMCIOTHI

PeakTHBLI: pacTBOPHI CONAHON KNCIOTHI, THIPOKCUAA HATPUS; JAK-
Myc.

XuMuYecKasi mocyga u JadopaTopHOoe 0OGOpyxoBaHHe: TPOOUPKH,
CHMPTOBKA, NUIETKA, CTeKIAHHaA/papdopoBas miacTHHa.

Texuuka Oe3omacHocTH. Mepsl IIpeOCTOPOKHOCTH Ipu pabore ¢
KHCJOTaMH W IIeJIodaMu.
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Bogmopon 6es mpuMecu cropaeT CIOOKOHHO,
OJJHAKO CMecCh BOJOpOZa C KHCIOPOJOM WJIHN
BO31yX0oM B3pbIBaeTcsa. Haubosiee B3pbIBUATAS
cMech, COCTOAILAA U3 ABYX 00'beMOB BOJIOPOZA
¥ OTHOTO 00'heMa KHCJIOPoJia, — IPEeMYYHil ras.
Eciiz BoZopoJ; 4HCTBIi, TO OH CropaeT CIOKOIi-
HO, ¢ XapaKTepHbIM 3ByKoM “n-nax”. Ecau ke
BOJIOPOJ COJIEPIKUT TIPHMeCh BO3AyXa, TO OH
cropaeT co B3pbIBOM. Eciim B3pBIB mpomnsoiizer
B CTEKJITHHOM cocyjie, TO €70 OCKOJIKH MOIYT
MOPAaHUTH OKPYIKAIOINX, TOITOMY Ipu pabo-
Te ¢ BOJOPOJOM cjeJyeT COOM0AaTh HPABUIA Pyc. 33. Bsanmozeiicrsue
TeXHUKU 0e300acHOCTH. KapboHATA KaJbIUA
BsanmoneiicTBre KHCIOT ¢ Kap0oHaTamMu. B © KHCJIOTOMH
(ap@dopoByIo UANIKY HOMECTHM HECKOJIBKO KY-
COYKOB MeJIa HJI MpaMopa ¥ IPUJIbeM HeMHOTO pPa30aBIeHHON COITHON
KHUCJIOTHI. B pesynbrare peaknuu HabI0jaeTca XapaKTepHoe BCKUIIaHAE,
T. €. BbIleJIeHNe yryleKucioro rasza (puc. 33). Peakmuio MOXKHO Iipeji-
CTaBUTH CJIEeNYIONIUM 06pasoM:

KapGonat consAHAA XJI0pH, YTITeKUCTBIi
p6 = i + Boma + °

KaabpIus KHCJIOTa KalbIua ras

€aCo, + 2HCI = CaCl, + H,0 + CO,T

Taxkum obpazoM, KapOoHATHI HEHTPAJIU3YIOT PACTBOPBI KHUCJOT, YTO
HAXOJUT IIpUMeHeHHe Ha OpakTHKe. Tak, B ceJbCKOM X03dAiicTBe ¢ IO-
MOMIbIO M3BeCTHAKA HEHTPAIH3YIOT KHC/Ible IOUBHI.

NpoBepb cebs

1. Kakue peakKuMy HASHBAOTCH peakUUMaMy HeHTpaimus3anmm?

. OxapakTepuU3syiTe aKTUBHOCT:E MEeTaJIOE K PacTBOpPaM KMUCJOT.

3. Ina 4Yero M KaK NPOBEpSAT BHIOSIMBUMIACA B peakuuMy BOOOPOX Ha
UUCTOTY?

4. Kakye NpusHaKU XUMMUECKUX peakuuit HabiolanTcsa npu BsauMosei-
CTBMM KapBOHATOB C KMUCIIOTaMM?

5. OxapakTepusyiTe NPaKTUYECKOE SHAUEHME PeaKUMM HelTpanmsauun.

N

TiporouTe NO CCHUIKE QR-KOXa J BHIOJHWUTE 3alaHuUs.
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NpoBepb cebst

1. lpMBEOUTE MPUMEDPH KMCJOT, KOTOPhHE BCTPEYanTCH B MPMPOIE.

2. Kakye KUCIOTH, KPOME MNPUPOIHEIX, Bbl 3HaeTe? I'Ie OHM NPUMEHS-
oTca?

3. Uro makoe menoun? IpMBenuTe NPUMEPE.

4. TloueMmy HeobBxomumo cobilolaTh TEXHUKY 6es30NacHOCTU Opu paBoTe
C KMCJIOTaMM U Wejiouammu?

5. Uro Takoe MHAMKATOPH? HaZOBUTE YaCTO MCHOJb3YEMbE MHOMKATOPE.

6. B IBYX NpoBMpKax HaxomaTcd GecliBeTHLHE PAaCTBOPE COJISHOM KMCJIO—
Tl HC1 u rmmpoxcupa HaTpmsa NaOH. Kak MOXHO OnpenesMTb Kaxmoe
U3 BelecTB? E%ER

b +

TpoiionTe NO CCEUIKE QR-KOHA 1 BHIIOJHMTE 3alaHud.

Camoe BaxxHOE

Bce KucIoTHI comepiKaT aTOMBI BOJOpPOZa, KOTOpPEIe
YYACTBYIOT B PeaKIUAX C PasINIHBIMHU BeIeCTBAMU.
ITenoun — 5TO eKUe BelecTBa, KOTOPbIe PazbealoT
MHOTHe OopraHMYecKHe BelllecTBa. PacTBOpPHI Imesioueit
" MBLIbHBIE HA OILYIb.

) CyIIecTBYIOT BellecTBa, KOTOPBIe IIOJ AeHCTBHEM
. DacTBOPOB KHC/IOT U Inesodell M3MEHAIOT CBOH IBeT.
é ITH BelllecTBa HABBIBAIOTCA UHOUKAMOPAMU.

IIpu paboTe ¢ pacTBOpaM¥ KHCJOT U IIejoueil cie-
JIyeT COOII0IATh MPaBHUIa TEXHUKHU Ge30MaCHOCTH.

¢ KpoBb UenoBeka MMeeT LLeNouHo xapakTep. s NoaepKaHAs LLeNOUHOCTH
KPOBW Mbl Hy>XAaeMca B 80% LeNoUHbIX NPoAyKToB NuTaHua 1 20% Kucibix. Xpo-
HUYeckas NOBbILIEHHAA KUCNOTHOCTb ABNAETCA HEHOPMa/IbHbIM COCTOSHMEM, MPpU
KOTOPOM YyCKOPAKTCA Npolecchl jereHepaluy U cTapeHna opraHM3Ma. |_|03TOMy
BaXHO 3HaTb, Kakue MPOAYKTbI ABNAOTCA KUCIOTHBIMY, @ KaKiie — LeNOUHbIMU.

§ 14. XUMAYECKUE CBOMCTBA KHCJIOT

11 KHuCIoT XapaKTepHO B3alMMo/eHcTBHIE ¢ MeIoYaMU, MeTaLIaMu,
KapOoHaTaMH.

BiaumopneiicTBue KHCJIOT ¢ HIeJoUYaMu (peaknus HeWTpaausamun).
Tlo M3MeHeHNI0 OKPACKN MHIUKATOPOB MOYKHO CYAHUTh O XOJe PeaKnuu
MeKAy KUCIOTON U IMesoublo. Hampumep, eciau B XUMUYECKUI CTaAKaH
C PacTBOPOM IIEJIOYH I'MAPOKCHA HATPHAA JOOABUTH HECKOIBKO Kalelb
pacTBOpa (heHOJ(PTAIENHA, TO PACTBOP CTAHET MAJIWHOBBIM. 3aTeM W3
GIOpeTKH ciIefyeT MaJbIMA MOPIUSMY MPUJINATH PACTBOP COJISHOM KuC-
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CerofiHA Ha ypoke:

© y3HaeM O peakLmsx
HeliTpanusauuy;

® V3yUnM peakumuu
B3aUMOAEWCTBIA KUC-
JI0T C MeTannamu v Kap-
6oHaTamu;

© PacCMOTPVM Ka4eCTBeH-
Hble peakLin Ha BOAO-
POA W Ha yrneKkncabI
ras.

Knrouesblie cnoBa

© peakuus HelTpa-
nzaumum

© PsiA aKTUBHOCTU
MeTannos

® kap6oHaTbl

JIOTHI 1o ero obecnBeunBanusa. CreroBaTeIbHO,
pPacTBOp CTAHOBUTCA HEHTPATBHBIM, T. €. B HEM
HeT HHA KHCJIOThI, HU IIeJI0YH, TAKUM o0pasoM,
MeK/y KWCJOTOW M MIeJ0UYbI0 IIPOMBOILIA pe-
aKIUA HEeNTPaJIN3aIuu.

BzaunmopeiicTBue KHCIOT ¢ MeTaJamMu. Uro-
OBl BBIACHUTH, KAK PearupyioT KUCJIOTHI C pas-
JIMYHBIMHA MeTAJLIAMH, TPOJeaeM CJIeLyIOuit
ombIT. B ueThipe MpoOUpPKY HAJIbeM 1O 2 MJI pas-
6aBJICHHOI COJIHOM NN cepHOI KHeaoThI. B mep-
BYI0 MPOGUPKY MOMECTUM KYCOUeK MArHUs, BO
BTOPYIO — KYCOYEK IUHKA, B TPETHI0 — KYCOYEK
JKeJjle3a, B UeTBePTYI0O — Kycouek Menu (puc. 32).

IIpomesaB 9TH OOBITHI, YOEAMMCH, UTO OCO-
6eHHO GBICTPO pearmpyeT ¢ KUCIOTON MarHmMii,
HECKOJIBKO MeJJIeHHee — IWHK, elle MeJIJIeH-
Hee — J’Kejie30, a B IIPOOUMPKe C MeJbl0 HUKa-
KUX UBMeHeHMIl He Habiojaerca (BoJopoJ He
BBIJIEJISIETCHA ).

BzaumopeiicTBie METALIOB C COJIAHON KHUCIOTOM MOKHO IIPEACTABATH

CJIeAYIOMUM 06pasoM:

Marsuil + coJIAHAA KHCJIOTa = XJOPHJ MATHHUA + BOZOPOZ,

Mg + 2HCI = MgCL, + H,T

IusK + cojiAHAA KHCIOTA = XJIOPHJ IUHKA + BOJIOPOJ,

Zn + 2HCI = ZnCl, + H,T

#Hemeso + comanas Kuciora = xyopug keuaesa (II) + Bogopox

Fe + 2HCI = FeCl, + H,T

AHaJOorudHBIE OIBITHL OBLIN IpoJeaHbl pycckuM ydeHbIM H. H. Be-
KeToBbIM. Ha ocHOBe OIIBITOB OH COCTaBMJI PAJ, AaKTHBHOCTH MeTaJJIOB:

Mg 7 Fe Cu

Puc. 32. BzaumoseiicTeue
MEeTAILTIOB ¢ COIAHOMN
KHCIOTOH
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K, Na, Mg, Al, Zn, Fe, Ni, Sn, Pb, (H), Cu,
Hg, Ag, Pt, Au.

Meranabl, pacnosioskeHHBIE JIeBee BOJOPO-
1a, BBITECHAIOT W3 KWCJIOT BOJOPOJ; MeTaJl-
JIbI, PACHOJIOJKEHHBIE II0cjie BOJOopoja, — He
BBITECHSIIOT.

Brigenaomuiica B peaKIUAAX BOJOPOJ, CO-
OUpaloT B IPOOHPKY, EPEBEPHYTYIO OTBepC-
THeM BHW3; YTOOBI IPOBEPUTH BOJOPOJ Ha
YUCTOTY, MPOOUPKY C COOPAHHBIM BOJOPOIOM
MOTHOCAT K IJIAMEHHU CIUPTOBKHU.





OEBPS/bg45.jpg
{ ']’ ) |

{ i—\  — \
B cocraB jKeyJOYHOTO COKa BXOAUT COJIAHAA
KucjoTa. PacTBop colAHOM KHUCIOTHI (MaccoBasd .
ponsi xjoposogopoja 0,5%) mponmchBaOT Moaymaii:
OOJBHBIM C TOHUKEHHON KHCJIOTHOCTHIO JHeJry- ° rloqemy anenbCUHOBbIN
nouHOTO coka. ConAHAaA KHWCJIOTa HY:XKHA IJIA COK OKpaLUu1BaeT
TOro, 4TOOBI KEJYJOK ObICTpee IlepeBapUBaJl NaKMYC B KPacHbIV
MUIILY, & TAKIKE [ YHHITOYKeHIsI GOJBITUHCTBA UBeT, a peHongTanemnH

CTaHOBUTCA
Ma/JIMHOBbIM B BOAHOM

pacmmuna?

BpPeJHBIX 6aKTepHil, KOTOPBIe TOCTYNAIOT BMeC-
Te ¢ numieil. BOJIBHBIM € TTOBBINIEHHOW KHC-
JIOTHOCTHIO BBIMHUCHIBAIOT aHTATMAHBIE IIpe-
mapaTsl, MEXaHUBM JeHCTBUA KOTOPHIX OCHOBaH
Ha XUMUYecKoil HeHTpaInsanuyd KHUCIOTHI JKe-
JIypo4HOTO coKa. K aHTamUAHBIM IpenapaTam
OTHOCATCS OKCHJ MarHusd, T'HJPOKCHUJ MarHud, KapOoHAT MarHUA,
TUAPOKCHUJ aTIOMUHUA H Ap.

PacTBop yrossHOil KHCJIOTHI BXOLUT B COCTAB PABINIHBIX HAIIUTKOB.
AsorHas, cepHad M (ochopHAA KHUCIOTHI NPUMEHATCA B HOJyYeHUHN
MUHEPAILHBIX YJ00peHuil, Kpacureseil, B3PbIBUATBIX BEIECTB U T. J.

OCHOBaHHA — 3TO CJOKHBbIC BEIIECTBA, B KOTOPBIX ATOMBI METAJ-
JIa COeJMHEHbI ¢ OJHOM MM HEeCKOJbKMMH ruapoxcorpynmamu: NaOH
Ca(OH),. I'mxpoxcorpynmna onnoBatenTHa. Yncno ruapokcorpynn (OH)
B COCTaBe OCHOBAHUII oOIpeJesAeTcA BaJeHTHOCTHIO MeTaJla.

PacrBopuMEIe B BoJle OCHOBAHUSA HABBIBAIOTCA ULEL0UAMU.

Illesounm — BTO exKHe BeIIECTBA, KOTOPbIE Pa3beNaroT MHOTHE Op-
TaHWYeCKHe BellecTBa, NPH pPadoTe ¢ HUMH HAXO COOJIONATH O0CO0YIO
0CTOPOKHOCTE.

PacTBops! mpesoueil MBLTBbHBIE Ha OIMynb. K IMegouaM OTHOCHUTCA
cTpouTeJbHAsA M3BECTh — I'UIPOKCHJ, KaJIbIOWUA, I'MIPOKCHUIBI HATPHA,
Kanusi. Ix ¢opmMyasl mpecraBieHsl B Tabu. 8.

Tabauya 8
HaszpaHusa n (opMyJIsl HEKOTOPBIX IesovYeit
Haszsanua @opmyisl
T'IApOKCHA HATPUA NaOH
T'uapokcHs Kaaus KOH
TuapoKCH Kaabnus Ca(OH),

CylecTBy 0T BeHIeCTBA, KOTOPbIe MOJ JeiiCTBHEM PAacTBOPOB KHC-
JOT M IeJoyeii M3MEHSIOT CBOM IBeT. 9TH BellleCTBa HAa3bIBAIOTCA
unduxamopamu (jar. indicator — “nokasarens”). Haubosee msBect-
Hble U IPUMeHAeMble U3 HUX: JAKMyC, MeTHJIOPaH:kK, (DeHOIDTAISHH
(cM. Taba. 9.)
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Tabruya 9
HaMeHeHHe IIBeTa Pa3INYHBIX HHIHKATOPOB IPH AeiCTBHH
PACTBOPOB KHCIOT H INesTodeit
IlBer MHAMKATOpa B Cpele

HNugurarop " " " ”
KHCI0H e 109 HOH HeliTpaxbHOH

Jlakmyc KpacHBIA cUHH (moreToBBIR

Denondrarens GecIBeTHBIH MAaJITHOBBINA GecrBeTHBII

MeTHI0BBII OpaH KEeBBIH | PO3OBBIH JKeJITBIH OpaH’KeBbIi

C moMOIIbI0 MHAMKATOPOB MOYKHO HE TOJBKO PACHOBHATH KHCJIOTY
MIN IIeJ0Yb, HO U ONpeJeJUTh KUCIOTHOCTh CPefbl, TaK HashIBaeMBbIil
pH (uuraerca: ms-amr).

YHuBepcalbHBIII WHIUKATOP B KHUCJIOH cpele mokasbiBaer pH < 7,
B mieJouHOM cpeme — pH > 7, B HeliTrpanbpuoii — pH = 7.

Kpome XMMHUeCKMX HHIWKATOPOB CYIIECTBYIOT H IPHPOJHBIE HH-
AUKATOpBl. IIpUpOJHBIME HHAWKATOPAMM SABIAIOTCA BUHOTPAHBIA U
CBEKOJIBHBIN COK, OTBAp IBETKOB MPHUCA, COK BHUINHU M T. J.

pH4 pH7 pH
KUCJIOTHBIN CITABOKMCIJIOTHBIH | CJIABOIIEJIOUHOM |  IIEJIOYHOM
Beunnrit x1e6 Msco, psr6a DPYKTEL Cnapoxa
Ilanurern Oporu Bemenr. Kattemenmit
¥ meper;
aR®n
=1l ¢ (W
it L)
TasupoBKa Opexn ABokazno Apbys
(15 » m
Mopckas
Caxap IlecepTs MuHzans Kamycra
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XUMWYECKUE PEAKLU MU

§ 13. IIPUPOJJHBIE KHUCJIOTHI U OCHOBAHHUSA. WHIHKATOPBI

CeropiHa Ha ypoke:

* y3HaeM, 47O Takoe
KNCNOTbl U LLLenouu;

® O3HAaKOMMMCA C XMn4e-
CKUMWU UHAMKATOPaMK;

® Hay4dumca onpeaenatb
pacTBopbl KNCAOT N
u.l,enoqeﬁ C NCNoJsib30-
BaHWeM MHANKATOPOB

KnioueBble cnoBa

® Kncnorta

o WenoYb

® UHAWMKaTop

® NlakMyC

* GpeHondranevH
® METUIOPaHX

PacTBOpbl KHCJIOT HMEIOT KHCIBIH BKYC.
Tak, HanpuMep, MHOTUM ILIOJAM IPHUAAIT
KHCJBIA BKYC COJIepsKaluecss B HUX KUCJIOTHI.
B rurpycoBbIx miogax — rpefimdpyrax, ameib-
CHHAX W JAMOHAX — COJAEPIKaTCH JUMOHHAH
M acKOpOMHOBAad KWHCJOThl. B MoJIOKe —
MoJIOUHas KHcIoTa. B moMumopax comepseuTes
caiunuiroBasd Kuciaora. OTclona HasBaHHe
KUCJIOT — JIMMOHHAA, A0/I04Has U T. 1. OgHaKo
He Bce KHUCJIOTHI MOKHO IpoOoBaTh Ha BKYC,
cpe/il HUX BCTpedaloTcs W HeGesomacHble I
sxusHU. K HMM OTHOCATCS TaKue MUHepaTbHbIe
KUCJIOTHI, KaK cepHas, aB0THAS, CONAHASA.

Kucaomamu HasbIBAalOTCA CJIOMKHBIE Be-
IeCTBa, COCTOAIINE U3 aTOMOB BOJOpOga W
KHUCJIOTHBIX OCTATKOB. B cOCTaB KHCJIOT BXO-
JIUT pasJudHOoe umcjo aroMoB Bogopoxa (HCI,
H,SO,). Bce KHCIOTBI cofepsKaT aTOMBI BOJO-

pojia, KOTOpble YUYACTBYIOT B peaKIMAX C PasJINMJHBIMH BellleCTBAMMU.
DopMyasl HEKOTOPLIX KHUCJIOT IpeJCcTaBIeHbI B TaOI. 7.

Ta6ruya 7
HasBaHuA U GOPMYIBI HEKOTOPBIX KHCIOT
Haszparus DopmMyabl
Conaras Kucjaora (XJI0OpPOBOXOPORHA) HCI
A3zoTHas KHCJTOTa HNO,
CepHad KucJIOTa H,S0,
DocdopHas KHCIOTA H,PO,
Vronnnas KucaoTa H,CO,

IIpu pabore ¢ KucaoTaMu cjaefyeT codlioJarh 0cO6YI0 OCTOPOIKHOCTD.
OHHU BBI3BIBAIOT OKOTU U OTpPaBJIeHUe.
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Topenne cBeun

PeakTuBBI: CcBeua, pacTBOP M3BECTKOBOI
Bozbl Ca(OH),.

XuMuYecKkas mocyaa u JiabopaTtopHoe 000-
PyIOoBaHMe: CTaKaH, IMITATHB, COUYKH.

Texuura 6esomacuoctu. Tpebyercsa cobiiro-
JleHHe OpaBUJ padoThl ¢ HarpeBaTeJIbHBIMH
npudopaMu.

Xox padoTsl
Ha KOJIBI[O IMITATHBAa yCTAaHABJIMNBaeM CyXOﬁ[
crakaH (puc. 30), o CTAaKaH OCTOPOYKHO yCTa-

—

1]
Puc. 30. IIpudop mxsa
TIPOBE/IEHNA OTBITA

HaBJ/INBaeM 3a’KKEeHHYIO CBeuy. Crenku crakada samoreBaioT. To ke
caMoe npojiejibiBaeM CO BTOPBIM CTaKaHOM, IIpe/IBapUTeJIbHO OIIOJIOCHYB
€ero pacTBopoM M3BECTKOBOIT BoAbl. Ha cTeHKaX cTaKaHA MOABISIOTCA

MYTHbIE KallJId.

2. Kakoe fBJleHMe JOKa3bBaeT, UYTO NpU CTOpaHuUU CBeuu obpasyeTcs

0 1. loueMy CTeHKM CTakKaHa 3aloTeBaoT?

YTJIEKUCTE Tas?

IIPAKTHYECKAS PABOTA No 2

CpaBHeHMe peakmuii ropeHus cepsl, docdopa,
JKejie3a B BO3AYyXe U KHCIOPOe

PeakTHBBI: KDHCTAJLTBI HJIN PacTBOP HMepoKcuja Bogopoaa H,0,; kpu-
craJinyecKas cepa; KPacHBIN (ochop; sxele3Has MTPOBOJIOKA.

XuMHuyeckas mocyaa M 000pyIoBaHHe: 1IITa-
THUB, OIPOOKA C radoOTBOAHOII TPYOKOii, BaTa,
aBe Koa0bl mo 250 M, cTeKIAHHAas OaHKa
(emrocTs 400—500 M) ¢ mecKoM Ha qHe, qBe
JIO}K€UKH, CIAPTOBKA, CIIUYKH, JYINHKA, CTe-
KJIAHHBIe (KAPTOHHBIE UK IIOJHUITHIEHOBHIE)
IUIACTUHKMY JIISA IIPUKPBIBAHUA KOJIO ¢ IPOLYK-
TaMu TOpeHus BemlecTB, ¢apdopoBas UamiKa
C BOZO# (AJA TYyIMIE€HWUA TOPANIAX OCTATKOB
dochopa u cepsr).

Puc. 31. IIpudop 1A
TOJIyUeHNA KHCI0POAa
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Xomx padoThI

Ilonyuenue Kucaopoaa

Cobepute mpubop, Kak ImMoKasaHo Ha puc. 31. B mpobupky HazeiiTe
mpuMepHO Ha 1/4 ee 00beMa MEPOKCHJ BOAOPOLA M Y OTBEPCTUA IOJIO-
JKUTE PBIXJIBIA TAMIOH BaThl. 3aKpoiiTe ONPOOUPKY IPOOKOI ¢ rasooT-
BOJHOM TPYOKOH ¥ IPOBEpPhTE HA F€PMETHUHOCTH. ¥ KPEIUTEe IPOOGUPKY
B JIallKe IITaTHBa TaK, YTOOBI KOHEI, I'a300TBOLHOI TPYOKHU JOXOLUT IO
JIHa cTaKaHa 1A coOMpaHWA Kuciopona. HauHuTe HarpeBaTh MIPOOUPKY.
TIpoBephTe HATIMYNE KUCIOPOA B ITOCYE C TIOMOIIBIO TJEINel TyIuHKA
¥ HaKpO¥Te MOCyLy CTEKJIOM.

Taxum o0pasoM cobepuTe KHUCJIOPOJ B JBe K0JObI o 250 M 1 B cTe-
KJIAHHEYIO 6aHKY (eMKocTh 400—500 M) ¢ HeckoM Ha JHE.

Oopature BHUMaHNue! ONBIT NPOBOTUTCA B BBITAKHOM IKady.

B3aumopeiicTBHe KHCJI0POJA ¢ MPOCTHIMH BeIIeCTBAMMI
(meMoHCTpAIUSA).

Topenue cepsi. BospMuTe B JIOMKEUKY AJIA CKUTaHUA HEOOIBIIOE KO-
JIMYECTBO TOPOINKAa Cepbl M MOMECTUTE B ILTAMA COUPTOBKM, MMOHAOITIO-
JaiiTe 3a IIBETOM IropeHUA cephl B Bo3ayxe. Iloka cepa ropur, BHeCHTe
ee B KOJIOY ¢ KHMCJIOPOJOM U CpaBHUTe IBeT ropeHus. Ilocie ciRUTaHUASA
cepbl B COCYJ IpuieiiTe HEMHOTO JUCTULINPOBAHHON BOJ[bI, BCTPSIXHUTE
€ro U HceieyiiTe pacTBOP HHIWNKATOPOM.

T'openue docdopa. ITonoxuTe B I1a00PaTOPHYIO JIOKEUKY KYCOUEK
KpacHoro (ocdopa 1 mofep:KHUTe B IMJIaMeHHU CIMPTOBKU JO ero BO3TO-
parusa. Ilora6arogaiite roperne (pochopa B Bosayxe. l'opamuii pochop
BHECHUTe B KOJIOY ¢ KMCIOPOJOM U CPaBHUTe IBeT ropeHuA (ocdopa.

Ilocne c:xuraHwWs B cocy] HOpHUJIeliTe HEMHOIO NUCTUIINPOBAHHOM
BOJBI, BCTPAXHHUTE €ro M HCCIeAyHTe PacTBOP HHINKATOPOM.

T'openue :xenxesa. Ha mgHo crekasmHoi 6amkm (500 MJI) HACBIIbTE
CYXOro IecKa, HAOOJTHHTE ee KUCIOPOAOM U HaKpOMTe CTeKJIAHHOI
ILTACTUHKOM.

TOHKYIO KeJe3HYI0 IPOBOJIOKY TIIATeJbHO OYNCTUTE IMKYPKOI OT
okcuaoB. IIpUKpPyTHTE K CTEKIAHHON MAIOUKe IJIA MOJTYUeHUA CIIHPAJIH.
Ha oxnmH KoHeI IpUKpennTe KOPKOBYIO IPOOKY, a Ha APYTOil Hacaaure
HeOOJIBIIIYI0 JYYMHRY, 3a’KTHTe ee HA CIMPTOBKE; KOI/a OHA XOPOIIO
Pasropurcs, BHECUTE CIMPATb B COCY] € KHCI0poaoM. UTo BbI HAOIIO-
naere? Caenaiite BbiBoj. CocTaBbTe CJIOBECHBIe YPaBHEHUS peakiuil
TOpeHUdA BellecTB.

O 1. MoyeMmy peaKuuy TOpeHMS fpuUe B KUCIOPOAe, UYeM B BO3OyxXe?
2. CoopMmysMpyiTe ONpenesieHNne MNOHATUA “peakumsa TropeHua” .
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CcTBYeT KHeJoTa. TaKuM 06pasoM, OKCUABI HEMETAJJIOB ABJIAIOTCA KHUC-
JIOTHBIMH OKCHIAMH. Cxema peaxkmum:

64

y i é MM COOTBETCTBYIOT Kucsombt. CyIecTBYIOT BeIecTBa,

oxcuz dochopa (V) + Boga —> dochopHas Kuciora

NpoBepb cebst

. Uro Takoe okcupr? Kakue BUIE OKCUIOB Bbl 3HaeTe?
. Boma aBniseTcs OKCMIOOM BOZOpPOHAa, COCTaBbTE PAaccKas O ee 3Ha-—

YUEeHUNU . =

Camoe BamxHOE

IIpu ropeEHE MeTaJIOB 00pasyeTcsa OCHOBHBIN OK-
cun. OCHOBHBIM OKCHJAM COOTBETCTBYIOT OCHOBaHMHA.
Q PacTBOpHUMBIe OCHOBAHUS HA3BIBAIOTCSA UWjesoyamu. Ilpu

TOpPeHUH HEMETAJIJIOB 00pa3yoTca KUCIOTHEIE OKCUIBI,

KOTOpkIe IoJ /:[eﬁCTBI/IeM KHCJIOT U n_(eﬂo'{ef/i HU3MEeHAIoT
CBOI1 IBET. ITHU BellleCTBA HA3bIBAIOTCA uuaumamopmu.

& pu gb10asUBAHUU ane/ibCuHO8OL ’\
KOpKU H@ 20pAuuli 020Hb NosAe/IAemcs °

ApKoe N1ams, NomoMy 4mo 8 cocmase

Yumpycosbix (MaHOApuH, aneabeuH,

2pelingppym, numoH) codepxamcs
3¢pupHble mMacna.
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§ 12. OCHOBHBIE 1 KHCJIOTHBIE OKCH/IbI

Usyuas ropenne cepbl, Qocopa 1 xeresa, | CerogHs Ha ypoke:

BBl y6eQMINCH, UTO METAJIbI U HeMeTAaJJIbl
JoeLuAnch; UL L © U3y4UM XapakTep

TOPAT B BO3/IyXe, 00pas3ysd okcuabl. Jls nayue- OKCAZOB MeTannos
HUS CBOWCTB OKCHUJOB IIpOfiejiaeM cJejyoue U HeMeTannoB.
OTIBITHI.

Omnbir 1

KnroueBble cnoBa
B dapdopoByio yamkKy moMeliaeM HeMHOTO

CBeKeNpPOKaJeHHOTO oKcuaa kanbnmua CaQ, ® OCHOBHbIA Okcia

(sKIKeHad M3BECTBH), 06.IIBaeM ero Bojgoil. Ilpm  ° ochgEghvie (Qhic o)

© KWUC/IOTHbIN OKCUA,

9TOM BBIJIEJIACTCA GONBINTOE KOJTHYECTBO TEIIO- o 1cnora

TBI, YTO CBUIETEJBCTBYET O IPOTEKAHWN XW-

MHUYeCcKOi peakiuu. B pesyibrare obpasyerca

PBIXJIBII IOPOIIOK TAIllleHO N3BECTH, IIPH PACTBOPEHUH KOTOPOTO B BOJie

moJyuaeTcA MBLIbHBII Ha OIIYIb pacTBop. VIsMeHeHHe OKpPacKH JaKMy-

ca Ha CHHIOIO MOATBEpIKAaeT o6pazoBaHme ocHogaHus. CxeMa peaknun

OKCH/JIa KAJTbIOUA ¢ BOJOI CleyIomasn:

OKCHJI, KambIusa + Bofila — THAPOKCH], KaTbIuA (OCHOBaHME)

Takum 0oOpazoM, OKCHJaM MeETaJIIOB
COOTBETCTBYIOT OCHOBaHMsI. PacTBopnMbIie
OCHOBaHUA HABBIBAIOTCA WUeNL0YAMU.

PacrTBopuMEbIe B BOJie OCHOBAHUA U3-
MEeHSIOT IBET UHOUKAMOPOS.

U3 9T0ro MOKHO 3aKJIIOYUTH, YTO OK-
CHIBI METAJIOB SIBISIOTCS OCHOBHBIMH
OKCHIAMU.

ranieHas
‘ H3BECTh

OnsIT 2
HanuBaeM B XUMHUYeCKHiH cTakaH [EROSONEENONT]
HEMHOTO TOpAYell BOABI, JOOABIAEM He- :
pacTBop
CKOJIBKO KameJsb pacTBopa q)nPJIeTOBoro onorr | Gt
JAKMyca M COKUTaeM HaJ BOJOW B MeTaJ- docopa V. TaKMyca

JUYECKON JIoKeuKe KpacHBIA (ocdop.
OobpasoBaBmuiicsa B BHAe 0eJioro JbIMa
okcny; dochopa mocTeneHHO PacTBOPS- {
eTcsi B BoZle, U obpasyercs (rochopHadg o —

KHUCJIOTA. JTO MOJATBEPIKaeT N3MeHeHIe ’ -"'l
OKpAacK! JIaKMyca Ha KpacHyo. Kak bocdopHas
BUJUM, OKCHIAM HEMETAJIJIOB COOTBET- KuCJI0Ta

Pocdop

]
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BellleCTBa ¥ MaTepHaJbl HOAPa3TelA0T Ha: a) Hezopioille — BellleCTBa
¥ MaTepHaJbl, He CIOCOGHBIE K CAMOCTOATEIbHOMY TOPEeHHIO B BO3JyXe;
6) zoprouue (czopaembLe) — BelllecTBa U MaTePHUAJIbI, CIIOCOOHbBIE CAMOBO3-
TopaThCA, a TaKKe BOBTOPATHCA OT MCTOUHWKA 3aKUTAHUA 1 CAMOCTOS-
TeJBHO TOPETH Mocjie eTo yaadennd. Heroproune MaTepmaisl, BelllecTBa
IIUPOKO NPUMEHAIOTCA B CTPOUTEILCTBE, IIPU YCTPOUCTBEe HHIKeHEPHBIX,
TPaHCIOPTHBIX KOMMYHUKanuii. K ropiouum sKUAKOCTAM OTHOCATCS CKU-
nugap, MasyT, onuda. K JerkosocnnaMeHA0INMcA — GeH3WH, alleTOH,
cnmpT, KepocuH. Bee oHE cumTafoTcA OrHeonacHsIMU. B pesyibraTe mx
BOBTOPAHHUA MOXKET IPOUBOUTH IoKap, KOTOPBIHl OUeHB CIOKHO IOTY-
muTh. Kpome TOoro, omacHOCTh TOPIOYMX JKUAKOCTEH 3aKIi0odaeTcsa W B
TOM, UTO IIPH TOPeHHUN OHH BBIJEJIAIOT ANOBUTHIE BeI[eCTBa, BpeJHEBIE
IJ1A 3J0POBBA UesIoBeKa. [[JIA TOro 4To0BI IOTACHThH OTOHB, HEOOGXOXIMO
I IIEePeKPBITh JOCTYI KICIOPOJa, MU MaKCUMAaJIbHO MOHU3HUTH T€M-
mepaTypy, WIN YCTPAHUTh UCTOUHHK BOBTOPaHUA (TO, UTO TOPHUT).

IIpu TymeHun orEA Ha IJaMsa HAOpaBJIAT YIIEKNCIBIA Ias WIn
TeHy, KOTOpBIe 3aTPYFHAIOT JOCTYI BO3AyXa K TOpPOYEMY BeIl[eCTBY.
He6osbmne ogary mo:xapa MOYKHO IOTYHINTh, HAKPBIB UX CBepXy Ope-
3eHTOM WU ofiesToM. MoKHO TaKsKe HCII0Ib30BaTh MecoK. 1A TymeHna
YIJIA WIN TopAmieil JpeBeCHHBI IPUMeHAIOT BoAy. OHa oxXJIaKJaeT UX, a
obpasylomuecsa BOAAHBIe MAaphl 3aTPYAHAIOT JOCTYI Bosayxa (puc. 29).

Puc. 29. Tymenne moxapa
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lpoBeps cebst

1. OxapaKTepusyiiTe MNpPoOLEecC TOPEeHUS.
2. Kax HasbHBaeTCS NPOAYKT TopeHua? [laiiTe ompelesieHMe NPOOyKTaM

npouecca I'opeHUA.
3. CpaBHMTE TOpPEeHME BEmMeCTB:

TopeHue CxoncrTBo Omnuune

1. B Bozpgyxe

2. B kucrnopone

4. CpaBHNUTE TOpeHME MNPOCTHX M CJIOXHBIX BEMEeCTB:

BemecTBa Cxoncreo Omnnuue

IIpocTee

CIIOXKHEIE

5. CocraBbTe CNOBECHHE ypaBHEHMA peakumit "opeHusa: cepr, docdopa,
Kanbuus, LMUHKA, BOAOPONA, AJIOMUHUA.
6. IloScHUTEe, KaKMe CpeicTBa TYUEHUS MCIONbSYIOTCS B CJENYOUMX
ciaydasx:
a) mpu TOpEeHMM OINeXHAH Ha YeJOBEeKe;
6) npu BOCIJIaMEHEeHUM OeH3MHa;
6) MNpu TOpeHMM HAEPEBAHHOTO JAOMa .
7. I3BECTHO, YTO B OpTaHM3ME YeJIoBEKa COINEPXUTCS Mo Macce 65% Kucio-
pora. BeMMCIMTe, CKOJIBKO KMCJIOPOAA COAEPXUTCA B BalleM OpTaHu=Me.
IponguTe Mo CChUIKe QR-KOoNa ¥ BHIIOJHUTE 3alaHUsd. ¥ z]

Camoe BaxHOE

T'operue — 3To XUMUYECKAsA peakIusi, TPU KOTOPOH
upoucxoAanT oxuc/iedue selecTs ¢ BbljieJieiuem reiJjio-
THI U cBera. [OpeHME BelecTB B BO3AYX€ IPOUCXOLUT
MeJJIeHHee, UeM B KucJjopoe. [Ipu ropeHun 0pocTeix 1
CJIO’KHBIX BEIleCTB 00pasyIoTest oKcuabl. Orxcudvl — 3To
CJIOKHBIe BeIlleCTBa, COCTOAILLME U3 ABYX 3J€MEHTOB,
OJIVH M3 KOTOPBIX KUCJIOPOJ.
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(ocdop + ruciaopor = oxcuz dochopa (V)

B kKuciopoje ropsaT U TaKue BelecTBa
(puc. 28 2), KOTOpble OOBIYHO CUHMTAIOT HETO-
pIOUAMU, HATpUMep Kejie3o. Eeanm K TOHKOIN
CTaJbHON MPOBOJIOKE MPUKPENUTh CIUUKY, 3a-
JKeUb ee U OIYCTUTH B COCYJ C KUCJIOPOAOM, TO
OT CIIMYKYU 3aropurcs U ’kese3o. ['openue xe-
Jle3a MPOMCXOJUT € TPECKOM M pasOpachIiBaHIEM
APKUX PaACKAJIEHHBIX UCKP — pacllIaBIeHHBIX
KaneJb jejnesHoll okanuubl Fe,O,. Peaknuio
TOPEHNA esie3a B KUCIOPOe MOMKHO BEIPA3UTH
CJIEAYIOIINM ypaBHEHUEM:

serteao + xucsopoy =, “Ke/lesHad ORalUHA
e =
(cMech OKCHJIOB Keje3a)

Jlpyrue MeTayIbI TaKKe MOTYT B3aUMOJeit-
CTBOBAaTh C KHCJIOPOAOM, XOTA 9TH PeaKIHuu
He BCerja CONPOBOYKJAIOTCS ropenueM. Ecum
CWJIBHO HArpeTh MeJlb B KHCJIOpPOje, OHa, He
cropas, IPEeBPATUTCA B YEPHBIA IOPOIIOK —
oxcun menu (I1):

Meb + Kuciaopon = oxkcuj Menu (II)

BaMm y’ke M3BeCTHO, UYTO IPU TOPEHUU IIPO-
CTBIX BeIeCTB 00pa3yloTCA OKCHUJBI, Telephb
BBIICHUM, KaK IIPOMCXONHUT I'OPEHME CIOKHBIX
BemecTB. IIpu ropernn mapaguHOBOIl cBeUN B
XUMHUUYECKOM CTaKaHe Ha eT0 CTeHKaX MOABJIA-
0TCS KaleJbKu Boabl. ECiu B cTakaH HAJIUTH
HU3BECTKOBYIO BOAY, TO OHA MYTHEeT, UTO JO-
KasbIBaeT HaIm4me okcuzaa yriaepoza. Taxum
00pa3oM, IPU TOPEHUHU CJIOKHOTO BeIecTBa
00pa30BaIuCh OKCH/BI TEX HJIEMEHTOB, KOTOPbIe
BXOJIAT B COCTAaB CJIOYKHOTO BeImecTBa. [lapa-
(GUH COCTOUT M3 ABYX dJIEMEHTOB — YyIJepoma
H BOZOpoOJA.

Mepnennoe oxucienue. Eciam rkakxoe-i1m6o
BeIecTBO, HAIPUMED Me[b, MeJJeHHO pearu-
PyeT ¢ KHUCJIOPOJOM, TO TEILIOTa BBIJeIAeTCA
HocTelleHHO, HO 0e3 BblJjesleHUs cBera. Takoit

Puc. 28. Topenue
B KHCJIOpOJIe:
a — yras; 6 — cepshl;

IIpollecc Ha3bIBaeTCA MeOJleHHbLM OKUCTeHUeM. 6 — dochopa; 2 — Keesa
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9To ABIeHUe HAOIIOJAETCA JOBOJIBHO YacCTO.
HpnmepOM MeqJIEHHOTO OKHWUC/JIeHUA MOKeT
OBITH T'HUEHUE OprannyecKuX OCTAaTKOB pac-

Moaymaii: TeHUH W KMBOTHBIX, & TAKiKe Pa3joKeHne

« Moaymait 1 npeanoxin HaBo3a. B mpomecce ramenns (OKHCTeHU)
CBOV BapuaHTh! Tylile- HaBO3a BbIJEJSeTCA TeIIO, KOTOPOe MOKeT
HUsl NOXapoB B pas- HCIIOJIE30BATECSA B MAPHHKAX.

JINYHBIX CUTyaLmaX.

¢ Beuwecrsa, Npu ropeHnn KOTopbIX BblaenseTca
60/1bLLIOE KONMUECTBO TEMNOTbI, Ha3bIBaOT Monju-
80M. Ha npakTike UCMONb3YHT TOMINBO TPEX BUAOB:
meepdoe, xudkoe u 2a3006pazHoe.

K TBepAoMYy TOMIMBY OTHOCATCS aHTPALWT, KaMeH-
Hbli yronib, 6ypbiii yroab, Topd 1 ApOBa; K XKUAKOMY —
NPOAYKTbI NepepatoTkn HepTh: BeH3NH, KePOCUH, MasyT 1 Ap. K ra3oo6pasHomMy —
NPUPOZAHBIV W MOMYTHbIVA HEPTAHOI rasbl, @ TakXe Apyrve NMpOMbILLIEHHbIE rasbl.

YciioBus BOSHUKHOBEHNS H IPEKPAINEHUs ropeHus. [[yid BOSHUKHO-
BeHUA IIPoIlecca TOPeHUsA HeoOXOAMMBI: TOpIoUee BeI[eCTBO, OKUCIUTE b,
HCTOYHUK 3a/KUranuda (cxema 5).

Cxema 5

TIepBoe — 3TO TOIIMBO, MM MOJKET CIY:KUTH IepeBo, Oymara, CIUpPT,
raz u T. 4. Bropoe, uTo HeOOXOAMMO, — BTO KHCJIOPOX, KOTOPLII B3au-
MOJEHCTBYET C TOIJIMBOM, Pe3YJIbTaATOM Yero siBJsieTcs roperue. Tperbsa
HeobXoqUMasA cocTaBIAIad — aTo TelIo. Toabko Harperoe 1o ompeze-
JIeHHOI1 TeMIepaTyphl TOILINBO OYIeT ropeTh B Bosayxe. I[lo roprouectn
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§ 11. ITIPOOECC TOPEHUA

CerofHA Ha ypoke: Peaknus ropeausi. B moscesHeBHOI KHU3HA
o PACCMOTPUM YCHOBUS MBI 4acTO Haﬁnmnasm, KaK TOPHUT TaKoe TOILIH-
ropeHVs BeLecTs BO, KaK MPUPOJAHBIN Tra3, ApPOBa, yroiab. 3naere
1 NpOAYKThI peakLuu J7 BBI, UTO TOpeHWe HPOMCXOAUT C ydacTHeM
ropexus; KHUCJIOPOJia, BXOAAIIETo B cocTaB Bodayxa? Kuc-

® 13y4M ropeHme
JI0] Opu HarpeBaHUU SHEPTUUYHO pearupyeT co
MeTaNIoB N HEMEeTaN/10B; POZ P p P p Py

« yaHaeM o Mepax MHOTHMU BeIlleCTBAMH, IIPH 5TOM BBIIEJIAIOTCA
NpOTVBONOXapPHO TemjgoTa U cBeT. Takue peaKkIuu HA3BIBAIOTCA
6e30nacHocTu. peaxyuamu zopenus. Ilpum ropeEHH aTOMBI

TIPOCTHIX BEMIECTB COeAMHAIOTCS C aTOMaMI KIC-

Joposa M obpasyrorca okcuabl. Obmas cxema

B3aMMO/[eAICTBHS MIPOCTHIX BEIIECTB C KHUCIOPO-

JIOM TaKoBa:

KnroueBble cnoBa

® ropeHve

© NPOAYKTbI FOpeHus

* oKeHa,

* MeaieHHoe
oKkuceHne

TIPOCTOE BEMIECTBO + KHCJIOPOJ = OKCHJ

TopeHne — 310 XUMHYECKas PeaKkus, B pe-
3yJbTaTe KOTOPOIl BHIIEISIOTCS TEIUIO M CBeT.
IIpoayKT peaknuMu HASBIBAETCH OKCUOOM.

OKcHIBI — 3TO CJIOKHBIE BEIIECTBA, COCTOALINE U3 IBYX 3JIE€MEHTOB,
OJITMH M2 KOTOPKIX KUCIOpo/. [Ipu ropeHun BermecTr B BO3AyXe 00pasy-
I0TCA Te JKe MPOAYKTHI, T. €. OKcHAbl. O[HAKO TOpeHNe BellecTB B BO3-
JIyXe MPOUCXOJUT MeJJIeHHee, YeM B KMCJIOpo/e, TaK KaK MOCJIeJHero B
BOBIYX€e CONEPIKUTCA NPUMEPHO B IISATH Pas MeHBIIe.

Eca omyeTuts B cocyn ¢ Kucaopogom O, Tieormuii yronex (puc. 28 a),
TO OH pacKassercs KobeJsa u cropaer, o0pasys okcup yraepoga (IV) CO,
(YraeKucIbIil ras):

VIJIepof + KHCIOpOR = oKcuz yriepoga (IV)

Yrobsl ompefe nTh, Kakoe o6pasoBaloch Bell[eCTBO, B COCYZ Ha-
JIMBAIOT UBBECTKOBYIO BOJY — OHA MYTHeeT. JTO JOKasblBaeT HAJIWYLE
VIVIEKHCJIOTO Ta3sa.

B :xellesHyI0 JIO/KEUKY IIOMECTHM KyCOUeK Cephl W IOZOMKIKeM Hal
IJIaMeHeM COIUPTOBKH, 3aTeM BHeceM B cocy/, ¢ KrcaopogoM. Cepa S roput
B Kucjoposie O, ApKUM cuHUM IiiaMeHeM (puc. 28 6) ¢ oGpasoBaHUeM
rasa ¢ pe3KHM 3amaxoM okcuja cepsl (IV) (oIBIT IPOBOJHUTCS MOJ TATOI):

cepa + Kmcaopox = okenp ceps (IV)

®ocdop P cropaer B kucroposie O, APKUM TLTaMeHEM ¢ 06Pa3OBAHI-
eM 6eJIoTo JbIMa, COCTOAMIETO M3 TBEPABIX dacTHI] okcujga docedopa (V)
(puc. 28 8):
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JTABOPATOPHAS PABOTA Ne 11

HccirenoBanne nponecca IbIXaHus

PeakTuBbl: u3BecTKOBaA Boja — pactsop Ca(OH),.

XumMuueckas IocyJa H JadopaTOpHOe O0OpyJAOBaHHe: IPOOUPKA,
CTeKJIAHHAs TPyOKa, 3€pKaJIo.

Texunra 6e3omacHocTu. IIpu paGore ¢ M3BeCTKOBOM BOIOI ciexyeT
HaJleTh 3al[UTHBIE OUKU.

Omnsir 1. BrigbixaHne B H3BECTKOBYIO BOZY. B IpoOHpKyY ¢ mpospau-
HOI HM3BECTKOBOH BOJOH OIIyCTHTe CTeKIAHHYIO TPYOKY M aKKypaTHO
IpoAyBaliTe depe3 Hee BBIAbIXaeMbIil BO3AYX (BbIBeJeHUe HOPOAYKTOB
neixanus). Kakne usmenenus Habmomaere?

Omnsrt 2. ITpoxgyBanue B 3epKajo. Bo3bMHTe B PYKH 3¢PKAJIO U IOXBI-
mure Ha Hero. Kakme usmeHeHus Habriogaere?

1. [loSCHUTE pPesyJIbTAaTH OMNHTOB.
2. CymecTBYOT JIM CXOLCTBA M PasiIM4UMA MeXIOy I'OPEHMeM M HhXaHMUeM?
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Npoeepk cebst

1. OmMmuUTe NPOUECC OEXaHMWA C OMOJIOTUYECKOM TOYUKM SPEHMA.

2. OxapakTepusyiTe posib KMCJIOPOJa B NPOLECCe OEXAHMA M HamumuTe
CJIOBECHOE YpaBHEHMe Mpollecca ObIXaHMS.

3. CpaBHMTE COCTAB BOHXAEMOTO M BHIOHXAEMOTO BO3AyXa NPU OHXAHUM.

4. 0O6bscHMTE MOABJIEHME KUCIOPOZa B BO3AYXe.

5. Kakaf yacThk pacTeHMs — HaseMHas WIM BOJHAS — MOCTaBJIAeT GoJjblle
KMuciopona B aTMochepy?

6. IloueMy, KoTJa BH IIOCelNaeTe JIeC MIM 3O0HY MapKa, 3BacakeHHY
IepeBbAMM, YacCTOTa HEIXaHWS yMEHbMaeTcCs?

7. OBbsSCHUTE CJEenyllN) SKCIEPUMEHT C MBIIbI:

Yepes 5 4

TIpoMiAuTe MO CChUIKE QR-KOZa M BHIIOJHMTE 3alaHud.

Camoe BaxHOE

Jlbixaame — CJIOKHBIN (DU3UKO-XMMUYECKHUI ITPO-
mecc. JlaA ObIXaHUA HAM HY’KeH BO3AYX, OCOGEHHO
Kucaopod. Kuciopon B Boszyxe obpasyercs 3a cyer
Gomocunmesa, TPOUCXOMAAIIECTO B PACTEHUAX .
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IIPAKTHYECKAS PABOTA Ne 4

Onpenenelme IIATATEJbHBIX BEelleCTB B COCTaBe IMUINUA

PeakTuBbI: pacTBopHI cyabhaTa Menu (1I), rugpokcua HaTPUA, CIIUP-
TOROM pacTBOpP Hona, GeJOK Aina, ceMeHA MONCONTHEUHUWKA, TPEIKOro
opexa, Bojia, KycodeK KapTrodess.

XuMHuuecKas mocyaa u Ja0opaTopHoe 000pyI0BaHMe: IPOOUPKH, IIITAa-
THB JJIA IPOOHPOK, MUIETKH, MeTaJlIMYecKasa JOKKa, (DHILTPOBaJIbHAA
6ymara uiam OymMaskHaa caadeTka.

Xox padoThI
OmnsiT 1. Onpeseerne 6eka.

ITepemematiTe 6estor Aiina ¢ Bofoii. B mpo6upky HaneliTe 2 M pac-
TBOpa OeJiKka, No0aBbTe MUIETKOU 2 MJI F'HAPOKCHAA HATPUA U 5 Kalesb
pactBopa cyiabdara megu (II).

OmnsIr 2. Onpenenerue :KUpoB. CeMeHa TOJCOTHEYHUKA WIN I'PEIKOTO
opexa moMecTHTe Ha (PHILTPOBANBHYIO OYMAry U JOKKON HaJaBUTe Ha
cemMeHa.

Omsit 3. OnpesieteHne yrieBofoB (kpaxmaia). Ha Kycouek kapTodesnd
KallHNTe KaIlII0 CIIPTOBOrO pacTBopa fiozxa.

0 1. Uro HabmopaeTe?
2. CpnenaliTe BHBOII.
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BO3AYyXAa MEPEXOIUT B KPOBB, 4 HEHYKHBIIl OPraHU3MY YIJIEKUCJIBIH ra3
(CO,) BEIXOMUT U3 KPOBU W BBIBORUTCA HAPYXKY.

BaspocJiblil yeloBeK B cpeJlHEM JeJiaeT OKO0JIO 15 B/IOXOB-BBIJOXOB B
MUHYTY, a [eTu AslmaT ropaso daige: 20—30 pas B MUHYTY (MJIaeHI[BI
u BoBce 40—60 pas). Yacrora ABIXaHUS B3aBUCHUT OT MMOTPeOHOCTH
OpranmsMa B KHCJOpPOJe U HOJCTPAMBAETCS MO3IOM aBTOMATHYECKH.
Hanpumep, Korja opranm3M HaXOAUTCA B HOKoe (UeJIOBEK CIIUT), OH
JABIMAUT peke. A mpu (UBNUECKUX HATPY3KaX AbIXaHHWE yUallaeTcs.
Kpowme Toro, ecTh M Ce30HHBIE Pa3JHUUA B YACTOTE ABIXAHUA: OCEHBIO
YeJIOBEK IBIIIUT B CpeJHEM B TPU pasda MejJieHHee, YeM BecHO!

U Temeph MBI DOJOILIN K OTBETY Ha TJIABHBIM BOIPOC: MOYEMY JKe
YeJIOBEK ABIINT? 3auyeM HalleMy OpPraHHM3My Tak Hy:keH kKuciaopoxn? C
TIOMOIIBI0 KHUCJIOPOAA BHYTPH KJIETKH, KaK Ha KPOIIEUHOM XIMHUYECKOM
3aBOJUKe, HAET CIOKHAA padboTa: CIOKHBIE OPraHHIeCKUe COeJUHEeHU A
(HampuMep, KUPHI U GEJIKN), KOTOPhIe MOMaJaoT B KJIETKY B mpoliecce
NUIIeBapeHnd, HOJ NeficTBHEM KHCJIOPOJa pasJjaraloTcs Ha 0OoJee
TIPOCTBIE BEIleCTBa. JTOT IPOIECC HABBIBAIOT OKUCLEHUEM.

Hupsr VrieKucblii
+ | Kmenoporn | = L
(Gestku, yraeBo/isr) HCTIOPQIy ras Boza Omeprus

B pesyabTaTe sToro mpoliecca BBIAeNAETCA SHEPTHUA, Heobxoxmmasd
IJIA PocTa U JKUBHENEATEJBHOCTH KJeTOoK. IIpu ero HexBaTKe MBI
HeJOIOJIyYaeM SHEPruio: 3eBaeM, HAC KJIOHHUT B COH, CHIKAeTCA pabo-
TOCIIOCOOHOCTD, YXYJAIIAeTCA MaMATh, 3aMeIJIAIOTCA MBICIHTEIbHbIE
TIPOILECCHI.

ClelyeT OTMETHTH, UTO COCTAB BJBIXa€MOTO W BBIBIXa€MOI'0 BO3IyXa
HeofMHAKOB. CpaBHUTe 5TO, OMUPAACh Ha PUCYHOK 51.

W eme, OTKy/a B BO3AYXe MOABIAETCH KHUCIOPOA? ITO MPOUCXOLUT
3a CYeT CJIOKHOTO (PMBUKO-XMMHUUYECKOTo Imporecca — (DOTOCHHTE3a
(puc. 52). 9TOT MpoIlece TPOUCXOMUT B PACTEHUSX O] AeHCTBHEM COJI-
HeYHOro cBeTa. PacTeHus HOIIOIIAIOT YIVIEKHMCJBIN Ta3 (3a cueT XJIO-
poduiTa, KOTOPHIA OpUJAaeT UM 3eJIeHBIH IBeT) U IpeBpaImaioT ero B
HYKHBII HAM KHCJIOPOJ.

OnucaTs cyTh (GOTOCHHTE3a MOKHO € IMOMOIIBIO TAKOTO CIOBECHOTO
ypaBHEHUA:

YraeKucabIi

Va + Bozga % T'nokoza + | Kucaopog,
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BabixaeMbiii BO3ayx BblAbixaemblii BO3AYX

Kncnopoa — 20,94%.
Azot v ap. — 79,03%.
Yrnekuncabiii

raz — 0,03%.

Kucnopoa — 16,3%.
A30T 1 Ap. — 79,7%.
Yrnekucnbii

ra3 — 4%.

Puc. 52. Ilponecc dporocurTesa
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> &2 ()
m JJIeMeHTBI Ha 3eMJe
demeHT % (B aTomax)
1. Kucnopon 49,5
2. Kpemumit 25,3
3. AnoMuHAR 7.5
4. Hemneso 5,08
5. Kanpuuit 3,39
6. Harpmit 2,63
7. Kammit 2,40
8. Marauit 1,93
9. Bomopor, 0,97
10. Turan 0,62
ﬂ DnemeHTH! Ha JIyHe
dreMeHT % (mo macce)
1. Kucmoporx 40
2. Kpemunit 19
3. Hemneso 14
4. Kanpnmit 8,0
5. Turan 5,9
6. AmroMuBHUTIT 5,6
7. Marauix 4,5
8. Harpuit 0,43
9. Kaumit 0,14
10. Xpom 0,002

Camoe BamxHOE

OpraHm3M 4YeJ0OBeKa B CBOEM COCTaBe CONEPIKUT
pasJIMYHble XNMHUYecKue sieMeHThl. OHU genATca Ha
MaKpo- U Murpoanremernmut. Heobxogumbie sj1e MEHTHI

- TOCTYHIaloT B OPTaHMU3M UeJoBeKa BMecTe ¢ mumei. Kax
- HeJOCTATOK, TaK M MB0BITOK JIIOOOT0 M3 XUMIYECKHX
9JIeMeHTOB OTpPHIaTeJbHO CKas3blBaeTCA Ha 3J0POBbe
vesnoBeka. llama nwuima goskHa OBITH cOalaHCHpOBa-
Ha COIJIAaCHO HEOOXOJVMBIM XHUMHWUYECKUM dJIeMeHTaM,
TOCKOJIbKY NpaBUJIbHOE HNHUTAHWEe — BaJIOT 30POBbA
YJeJIOBEKa.
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REW 2

§ 23. ITIPOINECC OBIXAHUSA

JIpIXxaHHe — 3TO OJHA W3 CAMBIX Ba’KHBIX
(yHKOUIT opraEn3Ma He TOJBKO UesJoBeKa, HO I
BceX XUBOTHBIX 1 pa(‘.’I‘EHHﬁ Ha Hallleil IIaHeTe
3emutsi. B mporecce AbIXaHWs B HAlle TeJO IIO-
crynaer Bozqyx. Ho Ham Hy’keH He Bech BO3-
AYX, a TOJBKO OJWH U3 €T0 KOMIIOHEHTOB — Ta3
kucaopox (0,). JloGoil TeroBek, KOHEUHO iKe,
Hy’K/laeTcA B [UINe, B BOJe, HO B KHCJIOPOJe
OH HY’KJaeTcsA 60bIne Beero! 9To OCHOBa HaImel
sKusHU. Beb 6e3 ebl UeJI0BeK MOJKeT MPOYKUTH
mapy Helelb, 6e3 BOAbBI — OKOJIO IATH CYTOK.
A BOT 0e3 KHCJIOpPO/ia — BCETO HECKOJIBKO MUHYT.

Jagaiite nposeneM sxcnepumMeHT. CKOJIBKO
MBI MOMKEM He IbImaTh?

It 9TOrO0 HAM TOHANOOMTCA CeKYHAOMED.
ITonpoGyiiTe 3ajep:kaTh JbIXaHUE N 3aCeKHUTE
Bpemsa. CKOJBKO ¥ BaC IOXYIUTCA He AbIMATh?

Bpsan au aTo 6yner 6osbiite 1 MuHyTHI. Beero
HECKOJIBKO JIeCATKOB CeKYH/]| 0e3 BO3ayxa, a op-

TaHHA3M yiKe ObeT TPeBOr'y I 3acTaBJIsAeT BIOXHYTH!

CeropiHa Ha ypoke:

© U3yUMM 1 CPaBHUM
npouecc AbixaHna
1 npoLecc GpoTocuHTE3a.

KnroueBble cnosa

o AblxaHve
® OKUC/IEHMe
e poTocnHTe3

BBpOC.HLIﬁ YeJIOBEK MOJKeT He [JbIIIaThb AoJIbIlle — OKOJIO MUHYTbI
WIn OBYX. Ho moroMm 1 oH HauMHAET JIOBUTH PpPTOM BO3OYX. ,Hao{ce caMblie
TpeHUpOBaHHbIE JIIOAU MOIYT IPOAePKAThCA oes KHcJIopoga MaKCHUMYM

HECKOJIbKO MUHYT.

Ilouemy e AbIXxaHMe A Hac Tak BaskHO? [laBaiiTe pasGepemcs.
Iyisi Hauajia MBYYHMM IIPOIECC ABIXAHWS U OPraHbl, KOTOPbIe B HEM

Y4acTBYIOT.

Bosgyx MBI BAIBIXaeM Yepes HOC U POT.
IIpoxonAa dWepesd HHUX, OH IporpeBaeTca N
YBJIa)KHAETCA W IoNajaeT B FOPTaHb (MecTo,
Toe COeJWHAIOTCA NMPOXOABI M30 PTa U HOca).
IIeImaTs Jydllle Bce-TaKW HOCOM, TaK Kak
oH 0oJjiee NPHUCIOCOOJIEH IJA IbIXaHUA: B
HOCY PACHOJIOKeHBI MaJleHbKHe BOJOCKHW, W
ero BHYTPeHHAA HOBEPXHOCTH (CAM3HMCTASA
000JI09KA) BBLIEJIAET CIeNUANBHYIO KITKOCTb.
Bce aTO IOMOraeT O4HCTHUTH BO3yX OT IbLIMN U
BpeJHBIX MUKPOOPIaHU3MOB.

W3 ropraHu BO3AYX MmOMaJaeT B OpPraHbl
NBIXaHUA, B KOTOPBIX KUCJIOPO] M3 BABIXa€MOTO

3Haelwb u Tbi?

QOduumanbHbI pekops,
3a/1eP>KKN AblxaHua,
3aperncTpupoBaHHbIii
B KHure pekopzos
[MHHecca, — 22 MUHYTbI.
Pekopz, f,OCTUTHYT Npu
cneLuanbHol NoaroToBke.

MpaBoe nerkoe Yenose-
Ka BMeLLaeT B cebs 60/b-
Llle BO3AyXa, YeM NeBoe.
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3. IloroM, uepe3 HEKOTOpPOe BpeMdA, IMOJIYUEHHBIN pacIljiaBieHHBII
aIIOMUHUI pa3anBaloT B cienuaibabe (opMbl. VIMeHHO Tak o6pasyoTes
MBJEJUSI U3 HTOTO MeTaJlja.

Kpome umcThix MeTasioB (Mequ, aTlOMUHUH, 30JI0Ta, TUTaHA, cepedpa
¥ [IP.) YeJIOBEK HCIIOIB3YeT W CIUIABbI METAJJIOB, K CAMBIM BajKHBIM N3
KOTOPBIX CJIe/[yeT OTHEeCTH CTaJlb, YYTyH, OPOH3Y U T. J.

B mamieil cTpane MeTALIyPrudecKas IMPOMBINLIEHHOCTh UTPAET OIHY
W3 BeJyIUX pojieil B IPOM3BOJCTBE XMMUUECKUX BellecTB. B peciry6iuke
IOCTPOEHO MHOTO 3aBOJIOB II0 IPOM3BOJICTBY METAJJIOB W CILIABOB — B
IlaBnogmape, feskasrane, Baakamie u ap.

So

HpOf/‘IJIMTe Mo cchylke QR-Koda M BHIIOJIHUTE 3alaHUA.

MpoBeps cebs

. HasoBuTe 5 MeTayIoB, KOTOPLIE BCTPEYATCS B OPUPOAE B CaMo—

POIHOM COCTOSHUM.

. HazoBuTe 3 MeTamja,KOTOPHE BCTPEYaRTCH B BUAE DYIH.
. [lpyBennTe MNPMUMEPHE KCIIOJb30BAHMS UYMCTHX METaJlJIOB M CIJIaBOB

MeTaJlJIoB .

. C IOpeBHMX BEKOB JIeKapM MCIOJIb30Ba/M MeTasulkl. OXMH U3 aB—

TOopoB — 3ymbac JleBu, ONMCHBAA BOJMEeOHMKA B €ro objadeHun,
TOBOPUMT O TOM, dYTO “B BOCKpeceHbe (meHp CoJiHIIa) OH HOepxall B
PyKax BSO0JIOTON Xe3JI, YKpalleHHbN PYBUMHOM MM XPUSOJMUTOM; B MO-—
HeNeNbHMK (HOeHb JIyHbl) OH HOCMJI TPU HUTKM — XeMuyTa, XPycCTajis
M CelleHUTa; BO BTOPHMK (HeHb Mapca) OH MMeJ CTajbHOM Xe3J U
KOJILLIO M3 TOTO XC MCTa/NIa; B cpchy (Acup McprypuA) oI HOCHI
OoXepeNbe U3 KeMUyTa MM CTEKJISHHHX WAapUMKOB C PTYThO U KOJIbILO
¢ araToM; B 4YeTBepr (ZeHb nuTepa) OH MMeJ DPESUHOBHNL Xe3JT U
KOJIbLIO C MMEpasbJOM MM candupoM; B MNATHMLY (HeHb BeHeps)
OH MMeJl MeIHHI Xe3J, BUP30BOE KOJIBLO M KOPOHY C Bepuilamm;
B cyB6orTy (meHbp CaTypHa) OH MMEJl Xe€3Jl M2 OHMKCA, a TaKxe
KOJIbLIO M3 ITOTO KaMHA, ¥ Ha llee LeNb M3 oJjoBa”. BammummuTe C
TIOMOWBI XUMMYECKMX CHUMBOJIOB METAaJljlbl, KOTOphE YIIOMMHAKTCHS B
3TOM TEKCTEe.

TlomymaifTe ¥ MNPemrnoJIoXMTe, KaKue MeTasljlel HyXHH BynoyT B Bynymem
1 oueMy. e

» Camoe BamHOE
0 MerTa/ibl MOTYT BCTPEUYATHCS B IIPUPOJE B CAMOPOJ-
HOM COCTOSTHWM W B COCTaBe PYAbl. VI3 Pyl METAJLIbI
MOXKHO JIOOBIBATh C TIOMOIIbI0 XUMUUECKHUX MPOIECcCOoB

OKHUCJ/IEHUsA, C IIOMOIBI0 3JIEKTPUYECKOTO0 TOKAa U [p.
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§ 26. IIOJIESHBIE HMCKOIIAEMBIE KA3AXCTAHA

CeropHA Ha ypoke: Hama crpasa ob6ajaeT pasHOOOPasHBIMH
o U3YUAM MUHEPATbHbIE TO0JIe3HBIMU HcKomaeMbiMu. M3 118 sremMeHTOB
11 NprpoaHLIe pecypcbl Tabaunsl Menneneera B Henpax Kazaxcrana BeI-

KazaxcraHa. sAsiero 99, pazBemansl 3anackl o 70, BOB/I€YeHO
B IPOU3BOJICTBO Gojiee 60 pi1eMeHTOB.
KnroueBble cioBa Kazaxcran 3aHHMaeT mepBoe MECTO B MUDe
IO pasBeJaHHBIM 3alacaM IUHKa, BoJb(paMa
o NoJesHble UcKornaemble
o HedTh u Gapura (coeIUHEHHA OapHA), BTOpoe — IO
o MPUPOAHIVA ra3 cepeOpy, CBHHIYy M XPOMHTaM (CoeJUWHEHUIM
® yronb XpomMma), TpeTbe — MeJH M (DIIOPHUTY (coenu-

® HepyaHble noJsie3Hble
nckonaemolie

HeHuAM ¢)ropa), YeTBepTOe — MOJIUGAEHY, Ie-
cToe — BOJIOTY.

O0OpaTnTe BHHMAaHHUE, UYTO CPeJU CaMBIX
pacmpocTpaHeHHBIX dJIe€MeHTOB GOJIbIIMHCTBO MeTasliabl. MHorme us
HOX HMeIOT cTpaTernmuecKkoe 3HaueHme. Ilo 00beMy 3amacoB IOJIE€3HBIX
uckomaeMbIix Kasaxcran sanmMaer mepBoe Mecto cpexn crpar CHI' mo
XPOMOBBIM DyJaM ¥ CBHUHI[Y, BTOpoe — IO 3amacam HedTHu, cepedpa,
MejiW, Maprauna, QUHKa, HUKeJd U (ocHOPHOTO ChIPbA, TPEThe — IO
ragy, yriio, sojory u osoBy. Ilo nobbide cepedOpa, XpOMHTOB, CBHHIIA
U IUHKA pecoybJMKa 3aHHMaeT IIepBoe MeCTO, BTOpoe — IO NOoObIUe
HedTH, YTIA, MeAN, HUKead U (pocHaTHOTO CHIPhA, TPEThe — MO T0ObIUe
sojora. KasaxcraH pacmosaraeT 3HAUWTEJbHBIMU 3amacaMu He(TH U
rasa, cCoCpelOTOYEeHHBIMN B 3alla/[HOM pPernoHe, MO3BOJIAONIMMY OTHECTH
pecuyOJNKy K paspAxy KpynHeiimmx HedTeZOOBIBAIOIUX T'OCYJapCTB
Mupa. Pygbl 4epHBIX ¥ OBETHBIX MeTaJLJIOB, HoObiBaeMble B Kaszaxcrane,
uayT Ha sKcnopt B fnonuio, I0:kuyio Kopero, CIITIA, Kanaxy, Poccuio,
Kwurait u crparsr EC.

JlaBaiiTe paccMOTpHM, KaKWe IOJIe3HbIe UCKOIIaeMble MOYKHO HAWTH
B pasHBIX permonHax Ilasaxcrama (pmc. 59).

T'oproune nosie3HbIe HCKOIAeMbIe

Hedrs. Sanacel He(hTu cocpeloToUeHBI B ATbIpayckoii, MaHErHcray-
cKoil, AKTIOOMHCKO# m 3ananHo-KasaxcraHcKoil obiacTax. B mepBbIit
pa3 (oHTaH Hed)TH 3a6Ma U3 cKBakMH Hapamryarynaa B 1899 r. na 9m-
6uHCKOM MecToposkaeHnn. 3areMm B Jloccope m Maxrare.

TIpupopmusiii ra3. OcHoBHBIe MecToposkjenusi Kasaxcrana — Kapa-
mbirasak, sKamamos, KbspLioiickoe u Ip.

¥Yrons. HacunreiBaerca 10 GacceiiHOB KaMeHHOTO W Oyporo yrisd,
pasBemaHo Oonee 300 MecToposkIeHUi. B pecnmy6amKe e:KerogHO I0-
onrBaerca 100 M T yriasa. BoabOImHCTBO MECTOPOMK/EHUI KaMeHHOTO
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Goxeur KPacHBIN jKeJIesHAK

Puc. 57. Munepaiust

Ho GoIhbIIIMHCTBO METAJLIIOB BCTPEUAeTCA B COCTaBe MUHEPAJIOB U DY,
HAIpUMep, aJIOMUHUN U JKejie30 — B COCTaBe OKCUIOB (AlZOS, Fe,O, u np.),
a marpmii m Kammit — B cocrase coneit (NaCl, K,CO, n ap.) (puc. 57).

TIoMUMO KCIIOJIB30BAHUS MUHEPAJIOB Pa3JIMUHBIX METaJJIOB €CTh He-
00X0MMOCTh U B YUCTHIX MeTaLnax. Kak ke ux no6bIBaioT U3 pyabi?

Hmerorca CIoKHEBIE MeXHOL02ULeCKUEe NPOYECChl NONYLeHUS MemaJl-
106:

1. BrauaJje qo0sIBafoT pyny (puc. 58).

2. 3aTeM pyAy HW3MeJbYAIOT, HATPEBAIOT U IPOBONAT CJIOKHBIE XU-
MUUYeCKUe MPoIiecchl (TopeHne, pasioKeHue, feificTBHAe 3JIeKTPUUECKOTO
TOKA U T. II.). Hanmpumep, 4To6bI HOJYYUTH ATIOMUHUI, Yepes ero OKCHJ
MPONYCKAOT BJIEeKTPUIECKHUI TOK.

Puc. 58. [1o6bIua, moIydeHNne U PA3IAB aTOMHHAL
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mux: C, O, H, N, Ca, Mg, Na, K, S, P, F, Cl.
ITo coBpeMeHHBIM IpecTaBlIeHEUAM, u3 118 us-
BECTHBIX 5JIEMEHTOB He3aMeHUMBIMY SBJIAIOTCS

3Haewb n Tbi?

XKutenm VHaum notpe6-
NAKOT ¢ NULLeld B 3 pasa

BosbLLe MarH1s, Map- 22. Yriepox, BOJOpOJ, a30T W KHCJIOPOJ He
raHua, Xenesa, B 2 paza BXOIAT B 3TOT CIIMCOK — OHU CJIMIIKOM IITHUPOKO
Gonblue Mean 1 Kanus, IpeCTaBIeHbl B }KUBON IPUpoOJeE.

HeM KUTeN AHIUM. Ilna ypo6eTBa OCTAalbHBIE DIEMEHTHI IIOJ-
B TO Xe Bpems aHrMua-

ST € e PasfefAoT Ha ABe GOJBIIMe TPYIIBI: MaKpO-
B 2 pasa 6ofblle XpomMa it PJIE€MEHTBI, HPUCYTCTBYIONIUE B GONBIINX KOJIM-
KasibLns. yecTBaX, I MUKPODJIeMeHTHI, IIPUCYTCTBY I

B Auraum notpe6nenme B CJIeJIOBBIX KolmuecTBax. Makposnemenmamu

CI'II/ILIJ,617I ANOMUHNA — o ¢ a e eCKHe DIIeMe
8 20 pa3, v — B 10 TPUHAT YUTATHh T€ XUMHY M JIEMEHTBI,

pas, MonubaeHa — B cozepikaHue KOTOPBIX B Oprammsme 0oJiee
3 pasa Huxe, uem B CLUA, 0,005% ot maccel Teaa. ComepskaHue MaKpo-
a xpoma — B 6 pas, Ka/lb- 9JIEMEHTOB B OPTaHMW3Me JOCTATOUHO TOCTOSIHHO,

uua — B 3 pasa BbllLe,

HO JlaKe CPaBHHUTEJIbHO 0OJ/IbIlINe OTKJIOHEHUS
yeM B [epmaHmu.

OT HOPMBI COBMECTUMBI C YKUBHEeATEJIbHOCTHIO
oprarusma. K sToii rpynime oTHOCATCA BOZOPOJ,

YIJIepoZ, KACIOPO], a30T, HATPUil, MarHuii, pochop, cepa, XJI0p, KaJuii,
raapnuii. Okoso 96% oT Maccesl Tesla YeloBeKa MPUXOAUTCS Ha BOJOPO.
H, xuciaopox O, yriaepon C, asor N. OHM MOCTYIalOT B OPraHU3M Ipe-
MMYIECTBeHHO B CBA3aHHOM BHJe — C NUINeil, Bonoil, BO3AYXOM — U
Y4YACTBYIOT B OOJIBIINHCTBE XUMHUUECKUX PEAKINil, IIPOTEKAIOIINX B OP-
rarusMe. Kpome Toro, 5TM 3J1eMeHTHI BXOAAT B COCTAaB GEJIKOB, JKUPOB U
yriaeBojioB. K aToii jKe Tpynie XUMUYecKUuX dJIeMeHTOB OTHOCATCA KaJlb-
nuit Ca, pochop P, xamuit K, sarpuit Na, xiaop Cl, marauit Mg u cepa
S. Ha ux oo B cymMMe TPUXOAUTCS OK0JIO 4% OT Macchl opraHu3Ma.

Ux poss cBoguTcs:

— K YYacTHMIO B ILUTACTHUECKHNX IIpolleccax M IOCTPOEHUWIO THKaHeH
(manpumep, P u Ca — OCHOBHEIE CTPYKTYpPHEIE KOMIOHEHTEI KOCTeil);

— K HOJJep:KaHWI0O KUCJIOTHO-IEJOYHOTO PABHOBECUS U BOTHO-
coJIeBoro ooMeHa;

— K IOJIIEPKaHMIO0 COJIEBOTO COCTaBa KPOBHU U YYACTHIO B CTPYKTYPE
(GOpMUPYIOIUX ee dJIeMeHTOB;

— K YYacCTHIO B CTPYKType U PYHKOUAX OOJIBIIMHCTBA (pepMeHTaTHB-
HBIX CHACTEM H IIPOIECCOB, IPOTEKAIOININX B OPraHH3Me.

Mukpoasnemenmamu HA3BIBAIOTCS DJIEMEHTHI, COJAep:RaIINecs B
opraHu3Me B OYEHb MAJBIX KoJmuecTBax. X comeprkaHmWe He IPEBBI-
maet 0,005% oT Macchl Tesa, a KOHIeHTpanus B TKaHAX — He boJee
0,000001% . B cBsA3U ¢ 3TMM HX YaCTO HA3BIBAIOT C/eA08bLMU XUMUYLE-
CKUMU 3]leMeHmamu.
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Puc. 49. Pacupegenesune Puc. 50. HcroguEuKn Makpo-
3JIeMeHTOB B OpraHH3Me ¥ MHKDPO3JIEMEHTOB
geIoBeKa

B opraEm3Me B3pOCJIOTO YeJ0BeKa HAXOJUTCA OKOJO 5 I' KarKJIOT0
MuKpoaiemeHTa. HecMOTpst Ha TaKoe MaJjioe cojeprKanue, MUKDPO3JIe-
MEeHTHI 0OYeHb BaKHBI. B Tabuune 17 mpuBejeH COHCOK BakKHEHIIUX
u3 Hux. HesameEmMbIMu aABIA0TCA Kobaabm Co, nukensv Ni, mbLuibak
As n kadmuii Cd.

Maxkpoanemermyvl CKOHIEHTPUPOBAHEI, KaK IPABHUJIO, B COeJUHUTEIb-
HBIX TKAHAX (MBIMIIBI, KOCTH, KPOBb), BXOJAAT B COCTAB OPTaHMUECKUX
coepuHeHUit. Mukpoasemermo. HepaBHOMEDPHO paclpeje/IeHbl MeKIy
TKaHAMHI M YacTO 00/I1aJal0T CPOJICTBOM K OTpPeNeIeHHOMY THIY THKaHeil
u opranos. Tak, QUHK aKKYMYJIUPYeTcs B HOJKeJIyJOYHON jKejese, MO-
JIu6neH — B IOUKAaX, 0apuii — B ceTUyaTKe IvIasda, CTPOHIUI — B KOCTAX,
ilo — B IIUTOBHUAHOMN Kejese (puc. 49, tabua. 17).

OnHAKO BAC MOXKET YIMBHUTH, UYTO MBIIIbAK, OOIEHMBBECTHEIN AX, He-
3aMeHUM JJIA 'KusHU. Ho HeT HIUero HeOOBIYHOTO B TOM, UTO B 3aBUCH-
MOCTH OT JJOBBI OJHU ¥ Te K€ BeIl[ecTBa MOTYT IPUHOCUTH U MOJIL3Y, U
Bpen. [Jaske moBapeHHAs COJIb MOKET CTATh ANOBUTOI, eCclId MomaJeT B
OpraHusM B OOJIBIIOM KOJIHUECTBE.

Hama nunia goykHa 0bITh c6ajlaHCHPOBAaHA COIVIACHO HEOOXOAUMbIM
XUMUUECKUM daeMeHTaM (puc. 50), TOCKOIBKY IpaBUIbHOE MUTAHNE —
3aJI0T 3J0POBBA KaKJOT0 UeJIOBEKA.
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BuTaMHHBI 1 MUHEPAJIbI

IloMumo GelKOB, YKUPOB M YIJIEBOLOB B OPTaHHW3MeE CONEPIKATCA
JIpyrue OuTaTeIbHbIe BelTeCTBa, TaKHe KaK BUTAMUHBI, MEKPOJJIeMeH-
TBI I MUHEPAJBI, KOTOPbIe TaKiKe HeOOXOAMMBI UeIoBeKy. FIMeHHO OHU
OTpeeISIIOT MOJIe3HOCTh YIOTPebIgeMol TTHIH.

Buramuns (B, B, n 1p.) B npogykTax cogep:karcs B HeGOIBIIOM
KOJINYecTBe, HO BCe YKe HeOOXOJUMBbI UeJIOBeKY, TaK KaK OHH IIOMOTaioT
OpraHW3MY YCBOWTH APYIUe MUTATEIbHbIE BeIecTBa.

Mugepansl (comn Kaabmus, HATPUA U IP.)
TOKe MMeIOT OTPOMHOe 3HaUeHHE B padore op-
raausMa. [JraBHAasA poJib MUHEpaIaM OTBOSUTCS
B ()OPMUPOBAHUM MBIIII, CKeJIeTa, TPAHCIIOPTU-
POBKe KHCJIOPOJa, PeryJUpPOBaHNU CePAEYHBIX

Mopaywmaii: COKpalleHUH, Mepefaye HEPBHBIX MMIIYJIHCOB

TV T S e u npoueM. HapaBHe ¢ KaabnueM n (ocgopom
ANUTENbHOE BpeMs MUHepaJIbl IOMOTAT (POPMUPOBATH KOCTU Ue-
o6xoauTbcs 6e3 BoAbI. JIOBEUeCKOTO CKeJleTa.

HepgocraTok nuTaTeIbHBIX BEIECTB B Opra-
HHU3Me YeJI0BeKa OTPaKaeTcs He TOJIBKO Ha ero
BHYTPEHHEM COCTOSTHUY, HO OY/IeT 3aMeTeH 1 Ha
BHEIIHOCTH, K IPUMEPY HA COCTOAHUM KOMKU.
HegocTaTok KakIOoro BeIecTBa OyAeT IIpo-
SABJSITHCSA I10-CBOEMY, HO HeraTHBHBINA s(deKT OygeT samMereH — Jare
ecJii He cpasy, TO Yepe3 HEKOTOPOe BPEMS OH IPOSIBUTCH U JacT o cebe
3HaTh. VIMEHHO OSTOMY Bpa4d MOCTOAHHO T'OBOPAT O COATaHCUPOBAHHOM
OUTaHUYU, 34OPOBOM paIMOHE.

BaKHBIM BeIecTBOM [[JIs1 HAIETO OPTaHN3Ma, 6e3yYCIOBHO, SABIAETCA
BOZla, KOTOpas TaKyKe Hy)KHA I HOPMaJIbHOU paboTsl opranusma. Exxe-
JIHEBHO Ka’KIOMY 4YeJIOBeKY Heo0XOAUMO He MeHee 1 JI BOABI, KOTOPYIO
MBI YIOTpeOJsAeM M B YHCTOM BHIE, X B COCTaBe JKHUAKUX IPOSYKTOB
muraaus. He npereGperaiiTe ynoTpedjieaneM BObi!

NpoBepb cebst

1. Kakue BaxHelmMe NOMTaTeJbHbE BemecTea HeOGXOHV[Mb[ AJIA Hawero
opraHmsMa?

. Kaxue nponyKTH NMTaHMS colepxaT Genxu? [pMBennTe NIPUMEDH.

. B xakux npoaykKTax NMUTaHKUA comepxaTcsa XMpH? [IprMBemuTe NpUMEepH.
. Kaxue NponyKTH NUTaHMA COAEpXRaAT yIVIEBOLH? [I[pMBEnVTE NPMMEPEH .
. CocTaBbTe HeOOJNBMONK pacckas o CcBOeM I[IMTAHUM. yKd)KMTE, KaKMx
NpoOyKTOB B BalleM palMoHe B NOCTAaTOYHOM KOJMUECTBE, a KaKux
He XBaTaerT.

6. KaxoBa pojib XMPOB B OpTaHU3Me?

(LSRN
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7. BanoJHEUTE TaBIULY
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Kakme nmuTarenbHHE

ponyKTe
BemecTsa ComepXaT

Kakue zieMeHTH
BXOOAT

T'peuHeBas Kpyna

MoJtoko

cap

CiMBOYHOE Macio

ToBaOuHa

8. MoxeT /1 YeJIOBEK IJMTeJlbHOoe BpeMs obxomurscsa 6es sopu? OTBET

obocHyhre.

TpoiimnTe MmO CChUIKE QR-KOHa M BHIOJHUTE 3alaHWUs.

Camoe BaskHOE

S

Aé

MUHBI ¥ BoJaA.

ElgEE

CaMbIMHE IIaBHBIMU IUTATEeIbHBIMEI BeImecTBaMHu
ABJIAIOTCA OEIKM, JKHPBI, YIVIeBOJIbI, MUHEpaJbl, BUTA-

§ 22. XUMHYECKHE DJIEMEHTBI B OPTAHU3ME YEJIOBEKA

XOpOH_IO H3BECTHO, "ITO OPraHH3MELLI B CBOEeM
cocTaBe COJEPIKAT Pa3JIUYHBIE XMMUUYECKHe
9JIEMeHTHI. B To 'Ke BpeMA opraHU3M 4YeJIOBEKa
HYX/JaeTCA B PeryJIAPHOM HOCTYILIEHUN BIIEMeH-
TOB M3BHE, TaK KaK HEJOCTATOK WJIU UBOBITOK
JII060r0 HJIeMeHTa OTPUIATEILHO CKAa3bIBAETCH
Ha 3JI0POBBE.

IlonaBndAioniee KOJIMIECTBO BCeX BCTpevalo-
MAXCA B MPUPOJe XUMHUYECKUX 2JIeMeHTOB (81)
0OHApY)KeHO B opraHmusMe yejoBeka. 12 aje-
MEeHTOB Ha3BIBAIOT CTPYKTYPHBIMU, TaK KakK
OpraHH3M YeJIOBeKa BKJIouaeT B ceda 99% wus

CerogHa Ha ypoke:

® V3y4nM 3/1eMEHTHI,
BXoAsune B cocTas
opraHv3ma yenoseka.

® XMMUYecKne s1eMeHTbl
B opraHunsme

® MaKpo3/eMeHTbl

© MUKPO3/IEMEHTbI
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XUMUNYECKUE SJIEMEHTbDI
n COEANHEHNA

fnasa Vil B prAHU3ME YE/TOBEKA

§ 21. IINTATEJIBHBIE BEINIECTBA B COCTABE

CeropiHA Ha ypoke:

© y3HaeM, 4TO NPOAYKTbI
NUTaHVs — COBOKYM-
HOCTb XUMUYeCKUX
BelLecTB.

Knrouesble cnoBa

* Genku
© Xupbl
® yrneBozbl
® BUTaMUHbI
* MUHepabl

TPONYKTOB IIHTAHHUS

CaMBbIM eHHBIM B KU3HU UeJOBeKa ABJIAET-
¢ 3710poBhe. [y moAnepKaHuA HaIeKaInero
COCTOSTHUA U XOPOIIIEero CaMOUYBCTBUA HATIIEMY
opraHusMy TpedyercA okosio 10 Teicau pasama-
HBIX XUMIYEeCKUX 9JIEMEeHTOB 1 UX COeJHHEeHU.
Kasknoe m3 HUX CHHTe3HpyeTcsS KJIETKaAMU M
opraHamMu u3 4 IeCATKOB YHUKAJIbHBIX ITUTA-
TEJBHBIX BEIIECTB. ITO GEAKU, HCUPLL, Y21e600bL,
MUHEPANbL, BUMAMUHDL.

IImraTensHBIE BellecTBa — KMBHEHHO BaYK-
HbI€ COCTaBHBIE YaCTU IUIIH.

C mnumeil opraEWZM MOJIydaeT HeohGXOqu-
Mble 1A KU3HeNeATeIbHOCTH OeJIKH, KUPHI,

yrieBo4bl, a TaKKe OHMOJIOrMUeCKH aKTUBHBIE BEI[eCTBA — BHUTaMHUHBI
U MHHepaJbHBbIE COJIH. OHHU BXOJAT B COCTAaB KJIETOK Tejla UeJIOBeKa,
YV4acTBYIOT B IIpolieccax o0MeHa BEIecTB.

Beakn

Bellku mpeACTaBIAOT COGOI CIOKHBIE OPraHWYecKUe COeJUHeHUd, B
cocTaB KOTOPBIX BxoauT 20 amunorxucaom (cocroar us C, H, N, O, S).
BelKH HEOOXOAWMBI [JIA BHINOJHEHWA MHOTUX (PYHKIUWIN OpraHmsMa
YejloBeKa — OHH YUaCTBYIOT B IIpoIleccax IOCTPOEHUA TKaHell, KJIeTOK,
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opranoB. Ha momio 6esikoB mpuxoaurcsa 15—20%
OT Macchl TeJa UeloBeKa. A TaKKe OHH MPH-
HUMAIOT y4acTHe B (DOPMHUPOBAHUM BEIECTB,
obecreuynBaoOINX WMMYHHTET OpraHW3Ma K
pasaun4yEbIM nHQeKnuaM. Benencrsue HepocTa-
TOYHOTO KOJIMYecTBa 6e/IKa B OpraHusMe MOTYT
BOBHHKHYTH JOBOJIBHO CE€Pbe3HbIe HAPYIIEeHHUA
B cOCTaBe KPOBH, paboTe BHYTPEHHUX OPraHOB,
TaKkKe MOYKET 3aMeJJIUTHhCA POCT W PA3BUTHE
pebeHKa 1, COOTBETCTBEHHO, CHUBUTHCSA COMPO-
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THBJIAEMOCTb K PasINYHBIM BUpycaM U MHGEK-
nuaMm. O6pasoBaHHe GeJIKOB B OpraHu3Me ue-
JIOBeKa IIPOUCXOJUT U3 AMUHOKHUCJIOT, KOTOPbIe
TMOCTYTIAT ¢ MPUHENMaeMoil numieii. Berku co-
Jlep:KaTcd B MsAce, pbibe, ANIAaX, MOJIOYHBIX IPO-
JIYKTaxX, TpeuHeBoil ¥ OBCAHOI KpyHax, B ALpax
OpexoB M ceMeHax IoJcoJHedHuKa (puc. 46).

Kupsr

JKUpBI ABIAIOTCA CI0KHBIMU OPTaHUYECKH-
MU COeJMHEHHAMU, KOTOPbIE COCTOAT W3 HUD- o
HbLx Kucaom U eauyepuna (cogepxkar C, H, O)
(puc. 47). JKupsl 3aHUMAIOT IJIaBHOE MECTO B
CcHabOKeHHUH opraHu3Ma sHeprueii. Ha fouro :Ku-
PoB npuxoxurcA npuMepao 30% moTpeGHOCTHU B
9HEPIHH U 0KoJIo 19% oT Macchl Tejla YesloBeKa. -
JKuphl BXOJAT B cocTaB KJeToK. OHU y4acTBY- Puc. 47. IIpoayxTsL,
10T B IpoIlecce obMeHa BelecTB. Maaummaee cofepiraliue KupbL
ynorpebJieHre JKUPOB BHI3bIBae€T HapPYIIEHHe
B pafore KeJIyIKa U IPUBOAUT K OKHPEHUIO.
IInaEupysa panuoOH DUTAaHAUA, CTOAT KAK MOKHO
MeHbIITe VIIOTPeOIATh JKUPOB, a 0OJIbIe OEIKOB.

YriaeBoabl

VT/IeBOAbI SIBJIAIOTCA OPraHUYECKUMU CO-
eIMHEHNAMH, B COCTAB KOTOPBIX BXOJAT KHUCJIO-
POJI, BOJOPO]] M YIJIEPOA, & HA JOJIO YTIE€BOJOB
npuxogurca 0,6% oT mMaccwkl Tela uesloBEKa.
VraeBogbl CHHTE3UPYIOTCS O] BO3AeilCTBHEM
COJIHEYHOTO CBEeTa B PACTEHUAX M3 YIVIEKHCJOTO Iada U BOABI (IIpomecc
QurocnHTESa). B OpraEnsM YeroBeKa BMeCTe C MUINeil NUCTY HatoT CAIOM -
Hble (noaucaxapudv. — KpaxMaJ U Ip.), IPOCThie (ppyrmosa, 2nwKo3a
u 1p.) yraesonsl (puc. 48).

OHHE HY’XHBI OPTaHU3MY UeJOBeKa JJI HOPMAJIbHOTO OOMeHA JKUPOB
¥ 0eJTKOB. YTJIEBOABI, KAK M JKUPBI, ABIAIOTCA UCTOYHUKAMU SHEPTUU.
Hampumep, riIoKo3a — IJIaBHBIA IOCTABIUK HEPIUHA B TOJIOBHOM
Mo3r. IIpu HeOCTATOYHOM COZEPIKAHUH B OPTaHI3ME YIJIEBOJOB MOYKET
BOBHMKHYTh HapylleHHe obMeHa 0eJKOB M KUPOB, a 4YeJOBEeK OyIeT
YyBCTBOBATH COHJIMBOCTH, CJA00CTh, TOJIOBHBIE 0OJI, TOJTOBOKPY KeHHE,
TOIITHOTY, TOJIOK. VI30aBUTHCA OT HTUX CUMIITOMOB IIOMOJKeT caxap. Takixe
HeraTHBHBIM ddypeKTOM 00IaZaeT ¥ N30BITOYHOE COJIePIKAHIe YIIeBOOB.
K npumepy, us0BITOK YIJIEBOAOB MOYKET NPHUBECTU K OYKUPEHUIO.

Puc. 48. IIpogyKTsI,
cofieprKAaIIfiie YIIeBOIBI
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mMg) : m(C) : m(O)—24:12:48—2:1: 4,

3Haelb /M Tbi?
2+1+4=17. MonekynspHas dopmyna

Dr0 03HAuaeT, YTO Ha 7 MACCOBBIX wacTeji  NEPeKucK Bosopoaa H,0,

(Mac. 4y.) kap6oHaTa MarHud IPUXOJUTCA SEEENEAE CEaIE
NONb3YIOT ANA OCBETNeHUSA

2 mac. 4. marausA, 1 mMac. 4. yIJIepofa M gonoc v B KauecTBe Yui-

4 mac. 4. kucaoposia. MaccoBble YaCTH MOXK-  CTALLero cpeacTsa. B suae

HO U3MEPUTH B JIIOOBIX €AHHHULAX — T, KI', T.  MEANLUHCKOrO pactBopa

7 r KapGoHATA MAIHIA CofeprKkaT 2 I Maramsa, — OHO CIYXUT And obpabor-

1 r yruepona u 4 r KucJopoja. KulRat.

® 3anmaua 2. Oupeneﬂn’re MaccCoOBbI€ NOJH 3JIEMEeHTOB B Rapﬁona’re Mar-
HUA U BbIpasuTe UX B IIPONEHTAX.

Pewenue. BeraucjsieM OTHOCUTEIbHYI0 MOJIEKYJISIDHYIO Maccy Kap-
6GoHaTa MarHuA:
M (MgCO,) = 24 + 12 + 3 - 16 — 84.

IToraTne “maccoBas 10JId 9JIeMeHTa” — 9TO OTHOIIEeHNe Macchl AaTOMOB
9JIEMEHTOB K Macce MOJIEKYJBI JaHHOrO BemmecTBa. OHa oOo3HavaeTcd
o (omera), BhIpajkaeTcsA B JOJIAX eIMHUINBI UK B IPOIEHTaX (MaccoBbie
nomu ymHokaioT Ha 100%). MaccoBble foIu 51eMeHTOB B KapOoHaTe
MarHHA COCTABJIAIOT:

© (Mg) = 22— 0,286, mm 28,6%;

(C) = 22— 0,143, mum 14,3%;
® (0) = 5= = 0,571, mn 57,1%.

Eciu m3BeCcTHBI MaccoBBIE JOMH XMMHUYECKUX 3JIEeMEeHTOB, BXOMAA-
IUX B COCTaB JaHHOTO BelleCTBa, MOMKHO OIpPeNeJIUTh UX XUMUYeCcKue

opmyani.

® 3anauva 3. BolumcianTe MOJIEKYIApPHYIO Maccy (docdara KaabIus
Ca,(PO,),.
M (Ca(PO,),) =40-3 + (31 +16-4)-2 =120 + 95 - 2 = 310.
Bo ckosbKO pas MosleKyJIsApHasA Macca Kuciopona O, MeHbIe MoJie-

KYJIApHO# Macchl okcuzia cepsr (IV) SO,?

M(0)=16-2= 32,
M (SO,) = 32 + 16 - 2 = 64,

64 : 32 = 2. B 2 pasa MeHbIIIe

103





OEBPS/bg68.jpg
TpoitnuTe no cchike QR-KOJa M BHIIOJIHUTE SamaHMS.
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NpoBepb ceBst

. BeluMcanTe MacCOBBHIE COOTHONWEHMS 3JIEMEHTOB B CJEAYyIMX COeIM—

HEHUSAX !
a) oxkcun yriepoma (IV) CO,;
6) oxcmp marnma MgO; )
B) oxcun cepsl(VI) soa.

. CocraBbTe QOPMYJH ABYX COSAMHEHMN XeJle3a U BHYNCIINUTE MacCOBHE

AOJIN 3JIEMEHTOB B MX COCTaBe: 3) ABa aToMa XeJjiesa M TP aTo—
Ma kKucJjopogna; 6) TpM aToMa XeJjesa M dJeTelpe aToma KMUcjopona.
Kakoe us COEHV[HSHMVVI MMeeT MeHBIUYI OTHOCHUTEJIbHYI MOJIEKYIIAPHYI
Maccy? B KakoM M3 coemmMHeHMN OGoJblie Xxenesa? & &

it

Camoe BamHOE

Xumuueckaa ¢dopMysia BelllecTBa MOKAashIBAeT Ha-
3BaHHe BeIecTBa, eTo OJHY MOJEKYJIY, KOJINIeCTBeH-
HBIH ¥ KadeCTBEHHBIH COCTaB, MOJEKYIAPHYIO MaccCy,
MAaccoBble COOTHOIIIEHUS 5IEMEHTOB B HTOM BelleCTBe.
TTonpsyAck XMMUYeCKUMH (POPMYJIaMU, MPOUBBOLAT
pasImYHbIe PacueTs.
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§ 20. OTHOCHTEJ/IBHASA MOJIERY JIAPHAA
MACCA

Macca MONIEKYJIBI, TAK e KAaK U Macca ato- | CeroAHs Ha ypoke:

Ma, BhIpaXaeTcsi B aTOMHBIX eTUHUIIaX MaccChI.
® Hay4yMMmCsa BblYUCIATD

Macca MoJIeKyJIBI, BBIpaskKe€HHas B aTOMHBIX oTHOCUTENbHY IO
eJMHUIIAX MacCChl, Ha3bIBAECTCHA MOJIEKYAAPHOU MONEKYNIAPHYIO Maccy
Maccoil 0arHozo eujecmea. no ¢popmyne BeluecTsa.

Omuocumenvnas morexyrapras macca (M)
BeIllecTBa MOKAa3bIBAET, BO CKOJBKO pasd Macca
MOJIEKYJIBI 6orbine 1/12 Maccel aToMa yriepoja.
Hanpumep, MoseKyJia Bofopo/a B [[Ba pasa Td-
JKeJiee, 4eM aTOMHAas eJlHHNIA Macchl (puc. 45).

ITo xuMuYecKoi JopMyJIe BelllecTBa MOKHO
BBIUHCJIHUTH €TO OTHOCUTEIBHYIO MOJIEKYJIAPHYIO
Maccy MCXO[s M3 BEeJIUYUH OTHOCUTEJLHBIX
aTOMHBIX MAacC dJIeMeHTOB BelmecTBa. OTHOCHU-
TeJIbHAS MOJEKYJISPHAs Macca fABJIAETCA 0es-
pasMepHOH BeJIWYUHONH, IOTOMY UTO aTOMHBIE
Macchl JIeMEHTOB, BXONAIIUX B COCTaB MOJe-
KYJIBI, TaKKe 6e3pasMepHbIe BeJIMYNHBI. OTHO-
CHTeJIbHAS MOJIEKYJIAPHAS Macca 0003HAYAeTCA
cumBosiom M .

OTHOCHTeJIbHAA MOJIEKYIAPHAA Macca Bele-
CTBa BBIUHCJIAETCA CJIEAYIOIINM 00pa3oM: OTHO-
CHTeJbHASA aTOMHadg Macca KasKJOTO 3JIeMeHTa

 XUMWUYecKas popmyna
® OTHOCUTENbHAsA
MoneKkynapHas mMacca

Puc. 45. Monekyiaa

YMHOJKaeTcsd Ha UHCJIO ero aTOMOB B cocTaBe BoZopOZA B ZBA pasa

MOJIEKYJIBI W IOJYUeHHbIe BeJINUWHBI CYMMH-  TsKelee, TeM aTOMHAS

pylorea (cM. Taba. 15). e/[UHAIA MaCChI
Tabauya 15

OTHOCHTENbHBIE MOJIeRyJAApHbIE Macchl

N 14 14 M(N)=2-14=28

S0, M(S0,) =32+ 316 = 80
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ITpodonacerue

H,SO

®@

M(H,S0)=1-2+32+4-16=098

Fe(NO,), 34 14% M (Fe(NO,),) = 56 + 2 - (14 + 3 - 16) = 180

Tenepbs MOXHO BBIACHHUTH, UTO TOKAa3bIBaeT XUMUYeckas (opmy.Jia.
PaccMmorpuM 5T0 Ha npuMepe BoAbI U cyJab(pusa Maraud (cM. Tadua. 16).

Tabnruua 16

Hudopmanusa o xuMuieckoi gopmyae

Xumndeckas Qop-
MyJIa BemlecTBa

H,0 MgS

2

2 |HasBaHue BelllecTBa

Boga Cynbdus Marsusa

OjHa MOJeKyIa
JIAHHOT'O BelllecTBa

OjHa MoJIeKyJa cyabduma

OpHa MOJIEKYJIa BOABL
A ¥ . Margsua

KauecrBeHHBIiI co-
craB (M3 KaKAX XU-
4 |MHYeCKHX dJeMeH-

B cocraB BofbI BXOZAT XU- |B cocTaB cyabduma MarEua
MHAYEeCKHe 2JIeMeHTbI BOJO- | BXOAAT XHUMHUYECKHe djeMeH-

TOB cocTout gauHoe |pox H u xmecmopox O TeI Marunit Mg u cepa S
BeIIeCTBO)
Mousekyiia Bogbl oGpasoBa-
2 B cocras cynbbuza Maraus
KosnudecTBeHHBIN  |Ha IBYMS aTOMaMH BOZO-
5 BXOZAT OLUH aTOM MarHHA U
cocras pozsa H m ogEIM aToMoM

OJTMH aTOM CepBI
xmeaopoga O IE P!

Maccossie oTHO-
6 IIeHnsA 3JIeMeHTOB
B BTOM BeIleCTBe

m(H) : m(0) = 2:16 = 1:8 |m(Mg) : m(S) = 24:32=3:4

OTHOCHUTeJbHAA MO-
JIeKYyJdApHaa Macca

MMH,0)=2-1+ 16 = 18 | M (MgS) =24 + 32 = 56

® 3amaua 1. Beruucanre MaccoBoe COOTHOIIEHME SJIEMEHTOB B KapboHAaTe

marena MgCO,.

PeuweHue. 3HaA OTHOCUTEIhHBIE ATOMHBIE MACCHI 9JI€EMEHTOB U YHC-
JIO aTOMOB, BXOJAIMHUX B COCTaB XMMHUUYECKOI'O COeAWHEHHsI, MOXHO
OIIpelieJIUTh MacCOBO€ COOTHOIIEeHMEe 3TUX d3JIeMeHTOB:
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1) 3anmchIBaeM PAJZOM CHMBOJBI XMMHYECKHX DJIeMeHTOB:
NaO, AlO, PO

2) CTaBUM HaJl XUMUYECKUMHU dJIeMeHTaMU UX BaJ€HTHOCTU PUMCKH-

™M mudpaMu:

I IO VI
NaO, AlO, PO

3) HaXOAUM HauMeHbIllee ObIIee KpaTHOe 4rceJI, BbIpaXXaloluX BaJIEHT-
HOCTH OOOUX DJIEMEHTOB:

2 6 10
111 IDII VI

NaO, AlO, PO

4) NeaWM ero Ha BaJEHTHOCTH JIEMEHTOB ¥ HAXOJUM WHIEKCHI COOT-
BETCTBYIOIEro sjieMeHTa (mHAeKe 1 He mumercs):

Na,0, ALO,, P,0,

Ecau y jamHOTO dileMeHTa BaJIeHTHOCTh IIepeMeHHas, TO ee yKasbl-
BalT B cKoOKax. Hanpumep, FeO — orcup xeinesa (II), Fe,0, — oxcux
sxemesa (III). A Takske, 3HasA GopMyJy BelllecTBa, MOYKHO OIPeNEJUTH
BaJIeHTHOCTE d/eMeHToB. Hampumep, B okcune amomuansa Al O, Barent-
HOCTB KUcJopoJa paBHa ABYyM. O6IIee UMC/I0 e[UHUI BAJIeHTHOCTEH Tpex
aTOMOB KHcjopofa paBHO miectu (2:3). CiegoBaTejIbHO, IMIECTh BaJeHT-
HOCTE KHuC/J0opoAa NPUXOAATCA Ha ABa aToOMa aJIOMWHHUA, a Ha OAMH
aTOM AJIOMUHUSA TPUXOJUTCA TPHU €JUHUIBLI BajeHTHOCTH (6:2).

BaJleHTHOCTD 9JIeMEHTOB 110 ()OPMYJIaM MOJKHO OIIPEIeJIUTH CIAeHYIo-
UM 06pasom:

1) sanuchIBaeM XMMHYECKY0 (JOpMYJIy BellecTBa U BaJ€HTHOCTDH 13-
BECTHOTO DJIEMEHTa:

1 is I
H,S, SO, Fe,0,

2) maxoAuM H SanvcLIDacM 06]]100 HHCJIO CAHITHI] BAJICIITIIOCTH H QM-
MeHbIIlee oﬁmee KpaTHOe H3BEeCTHOI'O 3JIeMeHTa:
2 6
jis

1 6II
1,S, SO,, Fe,0,

3) menuM 0OIee YMCJIO eAUHUI, BAJI€HTHOCTE! Ha MHIEKC 3TOrO dJIe-
MeHTa W IPOCTAaBIAEM IOJYIeHHYI0 nudpy HaJ XUMHUYECKUM SHAKOM
JIPYTOTO dJIeMeHTa:

2 6 6
1 11 VIII IIT 11
H,S, S0,, Fe,0,
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‘ NpofimnTe Mo cceulke QR-KOONA M BEIIOJHMTE BamaHNA.

NpoBepk cebst

. Uro oToBpaxaeT xmuMmuueckas odopMmysia BemecTBa?
. UTO moxasbBaRT KOS(QOMLUMEHT M MHIOEKCH B XMMUYECKOM GopMyJie?
. Ucrionb3ya XUMMYECKME CUMBOJE, MHIEKCH, 3aNuinTe XUMMUECKMe

QOpMyJIEl ClleyrnInx BelecTs:

a) Boma;

6) okcun aszoTa (ecayM MBBECTHO, UTO B MOJIEKyJIe OKCMIOa aszoTa
Ha OJMH aToM asora MNPUXOAMUTCS OBa aToMa Kuciopopa);

B) cepoBomopon (B ero MoJieKyJjle Ha OBa aToMa BoIOpoda IIpr-—
XOOAUTCA OOMH aTOM CepH);

T) oxcun dochopa (B Kaxmol MOJEKyJe STOTO OKCMZA Ha OBa aToMa
docdopa mpuxomMTca MATbH aTOMOB KMCJIOPOZLA).

. UTo Takoe BaJIEHTHOCTHL XMMUYECKMUX BJIEMEeHTOB? [IpMBeINTE NPMMEPH

SJIEMEHTOB C IOCTOSHHON BaJeHTHOCTLIO M IEPEeMEHHOM BaJIEeHTHO-
CTBOO.

. OmpenesMTe BAJIEHTHOCTL XUMMYECKMX 3JIEMEHTOB mo dopmysam: Hgo,

7n0, Nio, BaO, PH,, SiH, H,0, CH, HF, HBr.

. Hap xuMyyeckyuMy CHMBOJIAMV 3JIEMEHTOB yKas3aHbl UX BaJ€HTHOCTM.

CocraBbTe COOTBETCTBYyUME XMUMMUUYECKME (QOPMYJIB:

51 IT v v > IIE VIT III -y - IIT 1% v
AgO, Ca0, PO, $io, RbO, PH, MnO, BO, HS, NO, CrCl, Zno, SiH.

Camoe BaskHOE

Xumuveckas popmyaa — 9To yCIOBHOE 0603HAUEHUE
cocTaBa BeIeCTBa ¢ IOMOIIBI0 CHMBOJOB XMMHUYECKUX
9JIEMeHTOB M HMHJeKcoB. XHMHUYecKad (opMmyiaa Io-
Ka3bIBaeT KOJIMUYECTBEHHBIN M KaueCTBeHHBIM cOCTaB
BeIecTBa.

Hroekc MOKa3bIBaeT KOJIMYECTBO ATOMOB 3JIEMEHTA
B xumMmAuecKoil dopmyie. Kosddpunuenr moxasviBaer

. KOJIMYECTBO aTOMOB HJIM MOJIeKyJ. BemectBo, cocro-
sAlllee U3 JBYX DJIEMEHTOB, HA3bIBAECTCS GUHAPHbLM CO-
edunenuem.

Banenmnocms — 5TO CBOIICTBO ATOMOB OJHOTO XMMH-
YEeCKOTO 3JIeMEeHTa MPUCOeJUHATH OIpeeIeHHOe YUCIO
aTOMOB JPYTOT0 XMMHAUYECKOTO dJIeMeHTa. BajleHTHOCTh
OBIBaeT MOCTOAHHOI U IepeMeHHO.
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BenoMHENTE, MOTEKYIBI KAKNX IPOCTHIX Be- KntoueBbie cioBa
I[eCTE COCTOAT M3 JBYX arToMoB. Beryumre mx TR O
dopmyns: H,, N,, O,, F,, Cl,, Br,, 1,. o MHAEKC

Xumnueckasa GopMysra MOKA3BIBAET Kadye- e ko3dOMLUEHT
CTBEHHBIN H KOJMYECTBEHHBII COCTaB BelIeCTBa.  ® Ba/€HTHOCTL

Yro6BI YKABATH YHCIO CBOGOJHBIX ATOMOB BUHapHble CoeAHeHus
XUMUYECKOTO 3JIeMEHTA WJIH YUCIO MOJEKYJ
BeI[ecTBa, MOJB3YyIOTCA KO3()UIHEHTOM, KOTODPHIil BaluChIBaeTCA
mepeJ; CHMBOJIOM XWMHUYECKOTO dJIeMeHTa WJIN Iepe]] XHMHYeCKOil
dopmyroit (Taba. 13).

Tabaruya 13
Xumudeckue opMyIs
Xumudeckas PucyHOK
CocTaB MOJIEKYJIBL IIpourernne Gopmyast
Gopmyna MOJIeKY JIbL
JIBa aToMa BOZO- H, “amr-gBa”
X
OMH aTOM cepbl U SO, “s3c-0-Tpu”
D X P
TPH aToMa KHCJIO-
pona
JIBa aToMa Kamaud, K, S0, “RaJmii-IBa-3c-0-
OJHH aTOM CepPBI H werbipe”
TeThIpe aToMa KIc-
Jopozxa
Tpu MoJIEKYJIBI aM- 3NH, “Tpu-sH-am-Tpu”
MHaKa

BanentHOCTh. XUMUUecKue (POPMYJIBI MOKHO BBIBECTH HAa OCHOBE
IaHHBIX O cocTaBe BemecTB. OZHAaKO uallle BCETO IPHU COCTABIeHUN
XUMUYeCKHuX (POPMYJ YUUTHIBAETCA BAJIE€HTHOCTH 3JI€MEHTOB.

BaneHTHOCTH — 3TO CBOMCTBO ATOMOB XHMMHUYECKOrO JJI€MEeHTa
IPUCOETHHATH ONPEJeJeHHOe YHCJIO ATOMOB JPYroro XuMHUUYECKOro
3JIeMeHTa.

3a efMHNIYy BaJeHTHOCTH MPUHATA BaJIeHTHOCTh aToMa BOJOPOJA.
Ecan & OJHOMY aTOMY AAaHHOTO 9JIEMEHTa IPUCOEANHAETCH OANH aTOM

BOZOpOJa, TO 3JIEMEHT OJHOBAIeHTEH, €C/IX ABa — JBYXBaJIeHTEH U T. J.
1 1 I v
Hampumep: HCI, H ,S» NH,, CH,- YucneHHOe 3HAUeHHUE BaJeHTHOCTH
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obos3HavYaeTcA PUMCKHMH IHU(paMu, KOTOpPble CTABATCA HaJ 3HaAKaMU
XUMHIYECKUX dJeMeHTOB.

Bonopoznnable coefuHeHHA M3BECTHLI He JJIA BCeX YJIEMEHTOB, HO
TMPaKTHYECKN BCe BIeMeHTHl 06pasyloT CoeJWHEHNS C KHCIOPOIOM.
Kuncnopon mocrosHHO 1ByXBajleHTeH, HOSTOMY BaJeHTHOCTh OIIpese-
JIAIOT TaKske mo kucaopoxy. Hanpumep: MgO, CaO. Tak kak Kucaopon
JBYXBaJICHTeH U B OTUX OKCHJAX Ha OAUH aTOM djeMeHTa IIPUXOJUTCS
IO OJHOMY aTOMY KHCJIOpPOJa, TO MarHUH M KAJBINI JBYXBaJTeHTHEI.

Muorue ajileMeHTH B COeIMHEHUAX NPOABIAIOT IIOCTOAHHYIO BAJIeHT-
HocTh. Ho ecTh ageMeHTHI, obiafalolue IepeMeHHOH BaJeHTHOCTHIO
(tabs. 14). Cepa B XuMHYecKoM coejuHeHnu SO, HMeeT BaJeHTHOCTD,
PaBHYIO UeThIpeM, a B coefuHeHNH SO, BaJIeHTHOCTE CePhl PaBHA IIECTH.

Tabnuya 14
BaaentHocth HEKOTOPBIX XUMHYECKHX 3/IeMEeHTOB

BasleHTHOCTH XumMudecKue 3JieMeHTbl

C mocTosHHOI BaJIEHTHOCTHIO

1 H, Na, K, Li
11 0O, Be, Mg, Ca, Ba, Zn
jiss Al, B

C mepeMeHHOI BaJI€HTHOCTHIO

Inll Cu

11w 1T Fe, Co, Ni
IIulV C, Sn, Pb, Si
muV P

I 11T VI Cr

ILIVu VI S

CocraBienne XxuMuiecKknx ¢opMys mo Ba-
JaeHrHocTH. BemecTBo, cocrosmiee n3 AByX aie-
CambIM ANVHHBIM XMMW- MEHTOB, Ha3bIBAETCA GUHAPHbLM COeOUHEHUEeM.
HECKUM HasBaHMem 06- IIpumMepoM GUHAPHBIX COeJUHEHUI SABJISIOTCA
HEAETER Al L0 i oKcubl. YTOOBI COCTABIATH UX XWUMUUECKYIO
13 MATOXOHAPUN Yeno-
Beka. MofHoe HasBaHue dopmMyny, HEOOXOAUMO B3HATH BAaJEHTHOCTH
3TOrO COeAMHeHWs, pac- 3JIeMEHTOB, 0Opas3yoIUX JaHHOE XUMHUYECKOe
CUMTAHHOE TEOPETUUECKY, coexgunHenune (tabi. 14). Byxem cocraBaars gop-

AO/KHO COABPXATL OKONO iy pr B COOTBETCTBHH C aJITOPUTMOM.
207 TbiC. 3HaKOB.

3Haewb m TbI?
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Tabauya 17

Hcroynnky, pyHKIUK ¥ MPUSHAKH HEJOCTATOYHOCTH B OPraHH3Me
AJA HEKOTOPBIX He3aMeHUMBIX 3JIeMeHTOB

BremHrne npu-

DaeMeHT Hcrounux DyHKRIHT 3HAKH HEZOCTA-
TOYHOCTH
1 2 3 4
MaxposieMeHTEI
Kamnb- MoJIOKO U MOJIOY- O6pasoBaHme KOCTHOI TKaHM, Paxwur y mereit
fisieid Hble TPOAYKTBI, 3y6OB, peryJIdpoBaHNe Iepe-
pbIOa, IPHIOTOB- Jadll CUTHaJIa II0 HepBaM, Mbl-
JIeHHAA ¢ KOCTAMHE | IIeYHble COKpalleHHusA, CBePTHI-
BaHHe KPOBU
@ochop | HuBorube YacTh KOCTHOH TKAHU TeHe- IlpaxkTudecku He-
Gemxn THYECKOTO KO/Ia; yUacTBYeT B HM3BeCTHBI U He
Tepefade SHEPIUU B QYHKIHO- | OMHCAHBL
HUPOBAHHM KJIETOYHBIX MeM-
OpaH, IOMOTaeT HOJLEPKHBATE
Tpe6yeMyIo cpe/ly BHYTDEHHHUX
SKUTKOCTEH
Kanmit AnenrpcHHOBBIN ObecnieueHne cepedHON mes- Bresamnasn
COK, 6aHaHBI, Cy- TeJIbHOCTH, BOXHOTO GajlaHca I | CMePTh OpH
XO(pPYKTEI, KAPTO- | IEJIOCTHOCTH KJIeTOK, Heo0XO- | yBeJIMUeHHH Ha-
denn JUM JJIA Oepefadi HepBHOTO TPY3OK, IIoXad
cHUTrHAIA mepesada HepB-
HBIX CHTHAJIOB,
ApUTMHUA cepied-
HBIX COKpAIeHUI
Xiop Monoxo, coreHas TlepeBapusaune mumu (HCI),
THIa, TATeBas To//lep/KUBaeT TeKTPOHeH-
collb TPaJIbHOCTh KHIKOCTEll opra-
HHO3MAa OIyTeM Iuddysmm
Cepa Bce Geaxn Bxoxut B cocTaB Gnosoruie-
CKHX MOJIEKYJI H HOHOB
Harpuit | ConreHasa nuima, PerysmpoBaHUe ComepiKaHUA TonoBHas 6oJb,
TIHIeBas Colb JKHAKOCTH B OPraHH3Me, Oepe- | caabocTs, craabas
Jlaua HePBHOTO CHTHA/IA aMsATh, IOTePH
aIImeTnTa
Maruuit | Opexu, Mopernpo- Karanmsupyer cuaTes moJie- Torepsa xuaKo-

JAYKTHI, IIOKOJIa

KVYJ — IIepeHOCUNKOR 3Hep-
THH; Y4acTBYeT B CHHTe3e
6EJIKOB ¥ 3HepreTU4YecKux mpo-
1IeCcoB, pacc/Ia0JeHNH MbIIII],

CTH OPraHU3MOM,
cepjeYHble crias-
MBI
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ITpodonxcerue
MuKposIeMeHThL
1 2 3 4
Drop MopenpoayKThI, Y4acTByeT B IIOCTPOEHHH KO- Paspymenue 3y-
dTopupoBaHHAA cTeil U 3y60B 60B (KpamyaTocTb
BOZIA aMaJu)
Henezo | Ileuens, msaco, CocraBHas 4acTh 0EJIKOB — Kenesomedu-
3eJIeHbIe JUCThA TIePeHOCYMKOB KHcaopona (re- | MUTHAA aHeMH,
OBOIIl€el, IeJIbHOE MorJIoGHHA) ycrajocTs U amna-
3epHO THA
Menb Ileuensn, mouKn, O6pasoBaHue reMOrIOOUHA Berpeuarorest
AWYHBIH KEJITOK, pefKo
IeJbHOE 3€PHO
I;IDJJ; Mopenpo;[yx'rm, Peryﬂupye'r CKOPOCTb HCHOJIb- VYBennueHHAA
#oANpPOBAHHAA MHU- | 30BAaHUA 3HEPTHH TIITOBUTHAA Ke-
meBas CoJb Jesa (300), myde-
raasue, HapyIIe-
HUA MCAXUKHR
NpoBepk cebst
1. Uro Takoe MakKpo—- U MMKPOB3JEMeHTEH? [I[puBeInTe NpMUMEPHl.
2. lloueMy BaxHO, 4YTOBH Hama nmuma 6eula cbaslaHcUMpoBaHa COIJIACHO
AXUMMUECKUM 3JIEMEHLIAaM?
3. lloyeMy B Hamel nNume IOOJUKHa OHITL NMOBapeHHas cojb? Kakue sie-—
MEHTH [OCTYNAalT C Hel B Hall OpTaHusM?
4. JicrioJib3ys IOMNOJHMTEJbHBE MCTOUHMKM MHOOPMAalMyM, MNONTOTOBbTE
coofmeHne O BAMAHUM XMMUYECKMX DJIEMEHTOB Ha OPTaHMU3M Yejo-—
BeKa.
5. Kaxve opomyv, OPYKTH, SATOIE M NPOAYKTH HEOBXOmMMO yHoTpeBJdaTh
B Ouuly, 4ToBH OpTaHU3EM He MCIHTHBAJ HeduuyuTa MUKPOSJIEMEHTOB
U He OBUIO GOJIe3HEeHHBIX OTKJIOHEeHMM?
6. UeM rposmur mebuumT Xeynesa? Kakoe sabosieBaHMe BOBHMKAET MNpPM

TlpoiianTe Mo cchiike QR-KOMa M BHIOJHUTE 3amaHus.

o

h

2roM?

HeBugumbie YePHIIIA IO PEUENTY KMTAMCKOTO MMIIEpaTopa

Kuraiickuii MMIIepaTop WMCIIOJIb30BAJI A CBOMX TailHBIX
3ammceil HeBUAMMbIe UYePHUJIA W3 PUCOBOTO OTBapa, KOTOPhIE
TocJe BBICBIXaHWSA HE OCTABJAINA HUKaKUX cienoB. Ho ecuam
TaKoe MICHMO CJIeTrKa CMOYHUTD CIa0BIM CIMPTOBBIM PACTBOPOM
#fiona, TO NOABATCA CHHHUE GYKBBI. OTO TOBOPUT O TOM, UTO PHUC
COZEpP:KUT KpaxMaJs, KOTOPBIN BBIJaeT ce0A HOJIHOCTHIO IPHU
HaJImyuy woza.
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Puc. 43. AtromHas Puc. 44. Macca aroma renns
€IMHALA MACCHI B deTHIpe pasa GOJbINe, TeM a.€.M.

3HayeHNs OTHOCHTEJNBHBIX aTOMHBIX Macc yKasaHbI B [leprogmaeckoit
cucreMe xuMHUUeckux aneMenToB [l. V1. MeHzneneeBa.

OrHocuTeIbHAA aTOMHAad Macca XNMHUYECKOTO 3JeMeHTa SABJIAETCA
CpeSHUM 3HaUeHHeM aTOMHBIX Macc IPHPOJHOII CMeCH N30TOIOB JaHHOTO
3JIEMeHTa C YUeTOM UX cofepiKaHus B mpupoe. [10aToMy T0BOIBHO YacTo
OHA MMeeT ApoOHBIe 3HaUYeHUA. Hanmpumep, aToMbl IPUPOSHOTO XJIOpa
TPeACTaBIAIOT CO00M CMech JBYX M30TOIOB Maccoil 35 (MX B mpupoje
75%) u 37 (ux 25%).

OTHOCHUTEeThHAA aTOMHaA Macca XJopa OyAeT paBHA:

Ar(Cl) = 35-0,75 + 37 - 0,25 = 35,453.

ITpuBenennsle B [lepuoguieckoii Tabinne 3HaUeHUA OTHOCUTEIbHBIX
aTOMHBIX MacC HeOOXOJUMO OKPYTJIATH MO TEJOUYNCIeHHOTO 3HAUCHUA
TIPU UCTIOTB30BAHUY WX JJIA BhIYUCIeHUI. VICKIIOUeHNEM SIBIAETCA OT-
HOCHTeJbHAA aTOMHAs Macca XJopa, KoTopas paBHa 35,5.

B kauectBe mpuMepa B Ta6J1. 12 mpuBeieHbl OTHOCUTEIbHBIE ATOMHbBIE
Macchl HEKOTOPBIX 2JIEMEHTOB.

Tabauya 12
OTHOCHTeIbHEIE ATOMHbIE MAaCChI

A(H) =1 G A0)=16 @

A(Na) = 23 23 A(S) =32
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OTHOCUTE/IbHAA ATOMHAA
MACCA. NMPOCTENLLUWNE
fnaga Vil XUMWYECKUE ®OPMY/Ibl

§ 18. OTHOCHTEJIbHASI ATOMHAS MACCA
XUMHAYECKHX 9JEMEHTOB

A6coTIoTHBIe 3HAUEHUS MacC aTOMOB Upe3BhIUAaiiHO Majbl, U IOJIb-
30BaThCA MU Heyno6Ho. Hampumep, Macca caMoro JieTkoro atoma (m,)
BOJIOPOJIa COCTABJIAET:

m (H) = 0,000 000 000 000 000 000 000 000 001663 kr =
=1,66-10%" kr= 1,66 - 10 ** r.
AroM Kucaopona B 16 pas TAKesee BoIOpoOa, W €T0 Macca paBHa:
m (0) = 0,000 000 000 000 000 000 000 000 026 608 kr =
= 2,66 - 1072 xr = 2,66 - 1072 .

CeropHa Ha ypoke: M3MepATH aTOMHBIE MACCHI TAKMMHA YUCIAMUI
e y3HaeM 06 oTHOCUTeNb- HeyﬂOGHO, MO3TOMY JIJId M3MepeHUuA aTOMHBIX
HoW aToMHOW Macce U MOJEKYJISAPHBIX MacC HPUMEHSIOT TaK Ha-

XAMAHECKUX SNEMEHTOB. s rpaeMyto amomHy0 eduUHULY Macchl, COKpa-

IMEeHHO — a.e.M.

ATomMHasa equHUIIAa Macchl — 9T0 1/12 Macesl
aToma yriepoga — m(C). Macca aroma yriepoga
B KmiorpamMmax cocrasiader 1,99 - 10 % kr.
1/12 yacTs aToMa yriiepoja — aToOMHAaA €qH-
HHUNa Macchl (puc. 43). Orclona 1/12 poaa
aTOMHOW eIWHWIBI Macchl aToMa yTrJaepona
COCTaBJIACT:

laem =1,99-107% /12=1,66-10"* kr= 1,66 - 107 r.

CnepoBarenbHo, 1 a.e.m. = 1,66 - 10 2 r, uiau 1,66 - 10 27 kr.
CpaBHHBaA Macchl aTOMOB 3JIeMeHTOB € 1 a.e.M., HAXOJAT UYHACIeHHbIe
3HaUeHNdA, HA3BAaHHBIE OMHOCUMELbHLMU AMOMHLLMU MACCAMU.
OrHoCcHTebHAS ATOMHAS Macca dJeMeHTa (A ) HoKa3bIBaeT, BO CKOJb-
KO pas Macca ero aroma 6oJbie 1/12 maccsl aTroma yriepojga. OTHocH-
TeJbHAA aTOMHAA Macca (A ) — QuamuecKkas GespasMepHas BelIWYHHA.
Hanpumep, nna reaus (puc. 44):
6,64-10 > r

Kniouesble cnoBa

 aTOMHasA eanHuLL.a
Macchbl

® OTHOCUTE/IbHasA

aTOMHasa macca

A (He) = —4.
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Puc. 42. TlepexonHble MeTALTBI: @ — TJIaTHHA; 6 — cepebpo; 6 — 30J0TO

3. lo JaHHOMY MJaHy COCTaBbTe XapaKTEPUCTUKY OpaHLMs:

3yeMeHT NMopsankoBeni HoMmep | Temneparypa nnasieHus, °C
JinTmit 3 180
HaTpnit ikl 98
Kannit 19 64
Py6uamit 87 39
llesun 55 29
dpaHLmMi 2 2

a) XMMMYECKMII CMMBOJ QPaHUMS ¥ €TO0 MOJIOKEHME B IleprommuecKoin

cucreMme ;

6) aTOMHLIT HOMEP ¥ OTHOCUTENbHAA ATOMHAS Macca;

B) HasBaHMEe CeMeliCTBa 3JIEMEHTOB, K KOTOPOMY OH OTHOCUTCS
T') mpocToe BemecTBO, ofpasoBaHHOe QpaHUMeM;

) CJIOXHOe BeleCcTBO, KOTOopoe ofpasyeTcs NpM B3aMMONEMCTBUM

dpaHUMA C BOHOIL;
e) NOoCTpOoiiTe, MCHOJIb3ys HOaHHHEe Tabiuuel, rpaduk. OTIOXMUTE

no

ocu X aTOMHHE HOMEpa 2JIEMEHTOB, a o ocu Y — TeMIepaTyps
nJjlaBJIeHUA MeTaJyioB. U3 rpaduka onpenenure TeMmraepaTypy MIae-—

JieHrsa QpaHuMa.
CocTaBbTe XapaKTEPUCTUKY XMMMUSCKOTO 3JIEMEHTa acraTa:

IS

a) XMMMYECKMI CMMBOJ acTaTa U ero I[OoJIOKeHMEe B llepMoaudecKoi

cucTeMme;
6) aToMHBEII HOMEpP M OTHOCUTEJbHAs aToOMHas Macca;
B) HasBaHME CeMelCTBa SJIEMEHTOB, K KOTOPOMY OH OTHOCUTCSH
T) IIPpOCTOe BemMecTBO, oOBpasOBaHHOE acTaTOM;
O) arperaTHoe COCTOAHME acTaTa.
5. lo OaHHEM TabIMLUE ONpeNenTe XapaKTepUCTUKY SJIEMEHTOB:

i

AToMm ATOMHEIM HOMEp AToMHada Macca
HaTpni 11 23
Cepa 16 32
Bonopon ik i
MarHEnit 12 24
AJTIOMUHI 13 2,
Kanb umit 20 40

91





OEBPS/bg5c.jpg
a) aToM
6) Kakon
B) Kakue
M BJEKTP

T) Kakue
o) Kakue
6. AToM 06!

o3HadaeT

llpoitmuTe mo cchulke QR-Koma 1 BHIIOJIHUTE BalaHMA.
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KaKoI'o BJIEMEHTa CONEPAMT 13 BJIEeKTPOHOB?
aTOM HE CONEPXUT HENTPOHOB?

TPM aToMa COfepXaT pPaBHOE UMCJIO NPOTOHOB, HENTPOHOB
OHOB?

IBa aToMa MMET paBHOE YMCJIO HEelTPOHOB?

ATOME MMET DaBHOE UUCIO [POTOHOB 1 SJIEKTPOHOB?
OT'0 3JIeMEHTa MOXeT ObTb MpencTaBJIeH CxXemoi %X. UTo
: 1)X; 2)9Y; 3)12? &

i

Camoe BaskHOE

B pesyibraTe KiaccupUKanUy IPUPOSHBIE DIEMEH-
THI JeJIATCA HAa MeTaJLIbl U HeMeTasuibl. JlanbHeiimasn
KiaccupUKanus XUMUYECKHUX dJIeMeHTOB IpHBeJa
K OTKDBITUIO eCMeCmEeHHbLY CeMellCme dLeMeHmos.
XuMuyeckKue dJeMeHTbI, CXOJHbIe M0 XUMHUYECKUM
CBOWCTBAM, OTHOCATCA K OJHOMY ceMeiicTBy. K Tunmy-
HBIM METAJIaM OTHOCATCH ULeOYHbLe MEeMaslbl, a K
TUOWYHBIM HEMETAJJIAM — 2AJL02EHbL.

Antomunuti (Al) npumersiom 043 npo-
u3sodcmea pas/uyHeix cnaagos. Cnaagel
AIIOMUHUS WUPOKO UChOJIb3YIom 8 Kade-
cmee KOHCMPYKUYUOHHO20 Mamepuana 8 asuacmpoeHuu,
a makxe & asmo-, cydo- u pubopocMpoeHuUU, 8 pakemHoli
mexHUKe U cmpoumesiscmee.

Esponuii (Eu) HaseaH & yecms Eeponel. 2o npumersiom
N5 ynyduieHus kadecmea KpacHo2o ceema 8 mesiegudeHuu
U 8 KoMNbomepax.

Ocmuti (Os) ucnonbsyrom npu U320Mos/eHUU KOHYUKOS
nepwes dopoaux asmopyuek, 61az00aps yemy oHU nUwym
200amMu U hpakmuy4ecku He UMerom UsHoca.

/JlaHmat (La) — pedkosemesnsHbiti Memas. OH WUpoko uc-
nosib3yemcs 8 pasHoobpasHsIx oceemumeibHelx npubopax,
makux kak cmyoduliHoe ocgelyeHue U KUHONPoekyus.
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Puc. 41. WHepTHBIE rasbl

Ilepexoxabie MeTaJIbI (MeTAJIBI MOOOYHBIX MOATPYNI). ITO ceMeii-
CTBO MeTaJLJIOB BKJIIOUAET OUeHb BasKHble MeTAJLJIbI, TAaKWe KaK 30.0Mmo
Au, cepebpo Ag, medv Cu, naamuna Pt u np. (puc. 42). OHE ABIAIOTCA
XOpPOIIMMY HPOBOJHUKAMH Tellia M SJIeKTPUUYeCTBa, MMEIOT BBICOKHE
TeMIepaTyphl IIABIeHUA W KuneHus (3a uckiaouennem pryru Hg —
€JUHCTBEHHOI'O JKXHUJKOIo MGTBJIJIB.)A Yacro HCIIOJB3YIOTCA KaK KaTajlu-
3aTOPHI B XUMHUUECKHUX MPOIeccax.

Kamaausamop — 2mo eeujecmeo, Komopoe usmeHsem cKopocmy Xu-
MUYeCKOll pedKYUU, HO caMo 6 Heil He pacxodyemces. Kamaausamopol
WUPOKO NPUMEHAIOM 6 XUMUYecKoil npombiutienHocmu. C ux nomowpio
ydaemes nosvLcUmb NPOU3EOOUMENbHOCb XUMULECKUX LPOYECCO8.

llpoBepk cebs

1. lasoBUTe KHSBecTHHE ceMelicTBa SJeMeHTOB. [lodemMy OHU MMenT
TakKue HaszBaHMS?

2. dUBMYECKME CBOMCTBAa T'aJloOTEHOB AOMNCOJIHUTE CJIeOyomM1 OaHHBIMA
—34°CW@l14°C, 59°C.

ArperaTHoe co-—
HaspBaHue CTOSHME Npu TeMnepaTtypa TeMmnepaTypa Knu-—
TajoreHa [ KOMHAaTHOM TeM-— nnaBnenus, °C nenns, °C
nepaType
Xnop LRI
Bpom =
Jon 184
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