NMpeaucnosue

MeToauuecKkoe mocobue agpecoBaHo yUNUTEIAM, padoTaro-
mum o yuebHury O. C. 'abpuenana «Xumuda. 11 xaacc.
BasoBelit ypoBeHb». OHO COAEPIKUT IIPUMEPHOE TeMAaTH-
YyecKoe IJIAHMPOBAHHNe y4ueOHOTo MaTepuaja IIo obrrei
XUMUU A1 6a30BOTO YPOBHS, a TaKKe METOAUUYECKUE pe-
KOMEeHJaIluu K yPOKaM II0 JaHHOMY KypCy, B TOM YUCJIe
TeKCThI KOHTPOJIbHBIX PaboT.

TeopeTuuecKyoo OCHOBY Kypca 00Ieli XMMUU COCTAB-
JITIOT COBPEeMeHHbBIe IPeACTABJIeHUA O CTPOCHUN BeIIecT-
Ba (mepuoguyecKOM 3aKOHe M CTPOEHWW aToMa, TUIax
XUMUUYECKUX CBS3€H, arperaTHOM COCTOSHUYU BeIlecTBa,
moJimMepax W OUCIEePCHBIX CHCTeMaX, KaueCTBeHHOM U
KOJMYEeCTBeHHOM COCTaBe BeIleCcTBa) U XMMUYECKOM IIPO-
mecce (Kjaccu(UKaIUU XUMUUYECKUX pPeaKInii, XumMude-
CKOIi KMHETHWKe M XWMUYECKOM DaBHOBECUU, OKUCJIH-
TeJIbHO-BOCCTAHOBUTEJBHBIX IIpolieccax). Kypc paccum-
TaH Ha umaydveHue 19 B Hemeao. PaKTUUYECKYIO OCHOBY
Kypca COCTaBJAIOT 0000IIeHHbIe IIPEJCTaBJIeHUA O Kiac-
caxX OpraHMYeCKMUX M HEOPTaHWUUYECKUX COEIUWHEeHUUN U UX
cBoiictBax. Takoe mocTpoeHMe Kypca 00Ieii XMMUHU TIO-
3BOJISIET MOABECTH yUAIUXCA K MOHUMAHUIO MAaTepPUaIb-
HOCTHU ¥ TIO3HABAeMOCTH MUPAa BeIleCTB, IPUUYKUH er0 MHO-
roobpasus, BceoOIIell CBsA3UW ABJEeHUN. B CBOIO ouepenb,
9TO [aeT BOZMOXKHOCTD YUAII[UMCS JIyUIlle YCBOUTH COOCT-
BEHHO XMMHUYECKOe Coflep:KaHne U MOHATH POJIb U MECTO
XUMUU B CICTeMe HayK O IIpupo/e.

OTrMeTHM, YTO OTOOPAHHOE IJIsA 0A30BOr0 YPOBHSA 00Y-
yeHUs OOIell XMMUU COAep:KaHWe IO3BOJIAET U3ydaThb
ero u B 2 U B HeJeJ10. B 9ToM ciiydae y yualiuxcs IIOsB-
JIsIeTCSI BO3MOXKHOCTDL He IIPOXOIUTh, a U3y4YaTh, He 3Ha-
KOMUTBCS, 4 BEIYYUBATh 9TO COfep KaHue.



MpumMmepHoOe
TeMaTmyeckoe NNaHMPOBAHMUE
yyebHOro MaTtepunana

IIpumepHOE TeMaTHUecKoe ILTaHWUPOBaHUE yueOHOro Ma-
Tepuaja ABJIAETCA COCTABHOI YacThio yueOHO-MeTomuue-
CKOT0 KOMILIEeKTa, BKJIOUAIOIIero IIporpamMmy Kypca
obmeit xumuu nisti 11 Kiaacca 6asoBoro ypoBHs (I'abpu-
enan O. C. IIporpammsbl aiaa 8—11 kiaaccoB obieobpa-
30BaTeJNILHBIX yupe:xjaenuii. — M.: IIpoda) u yuebHUKA
O. C. T'abpuensana «Xumus. 11 xaacc. BasoBbeiili ypo-
BEHb».

Ha usyuenue obireii xuMuu Ha 6a30BOM YPOBHE OTBO-
agutca 1 / 2 u B Hemesio, Bcero 34 / 68 u, u3 Hux 0 / 6 —
pesepBHOE BpeMs.

B rpade 1 Tabauiibl, IpHBeAeHHON Hajiee, JaHO IIPU-
MepHOe pacIipefeseHre YacoB II0 YPOKAM M TeMaM JJis
YYaIuxcs, UMEeIONInX yUeOHyI0 HAarpys3Ky mo xumuu 1 u
B Hemexaio (Bcero 34 u), B rpade 2 — nOJa ydammxcs,
MMeINX HArPY3Ky 0 XUMUHU 2 U B HefeJIio (Bcero 68 u).
B rpage 3 yxazana tema ypoka (ypoxon). OTMeTumM, 4TO
IIOCJIEJOBATEJILHOCTh M3yUeHHUA MaTepuaja, IIpeajarae-
Mas B MOCOOUM, W IIOCJEI0BATEIHLHOCTh €r0 M3JIOKEeHUS
B yueOHUKe He Bcerjga cosnazamoT. Hanpumep, ypox «He-
MeTaJLJIbl» IpeajaraeTcsa IPOBOAUTD Iepen ypokom «Me-
TAJJIbI», YTO II03BOJISAET COKOHOMUTH BPEMs HPU U3yUe-
HUW XUMUYECKHUX CBOMCTB METAJJIOB, TaK UX PeaxIiuu
¢ HeMeTaJLJIaMH y2Ke OyIyT pacCMOTPEHBbI.

B rpade 4 mpuBoguTCcs KpaTKoe comep:KaHUe MaTepu-
ajia YpoKOB.

I'pada 5 comep:KuUT IpUMeEPHBIH HepeueHb JeMOHCTpa-
IIUHA 1 JeMOHCTPAIIMOHHBIX 9KcrepuMeHTOB (/1.), a Tak:Ke
JabopaTopHbIX OIbITOB (JI.).

B rpade 6 npuBemeHBI CCBIIKM Ha COOTBETCTBYIO-
e maparpadsl 1 HoMepa BOIIPOCOB U 3aJaHUM 0 yueb-
HuUKy O. C.Tabpuensna «Xumusa. 11 xmacc. BasoBbiit
ypoBeHb» (M.: [Ipoda).
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Yucao JemoHcTpammu
gacoB U IKCIIEPUMEHT
Tema ypoxra HN3yuyaembie BOIIPOCHI B COOTBETCTBUU Mlomamnee
Ha Ha ¢ mporpamMmoi 3aJaHue
344 |68 u
18 | 31 Tema 1. Cmpoenue seuyecmaa
1 1 |Crpoenue aToma Snpo: mpoToHBI U HEHTPOHBI. YIB30TO- § 1, yup. 2,
IIBL. 4
OJIeKTPOHBI. DJIeKTPOHHAA 060JI0UKa
1 3 | CrpoeHue siek- JHepreTuuecKuil ypoBeHb. IloHsaATHE §1,
TPOHHBIX 000JI0- 00 opbuTanax. s-Opouranu u p-opou- yup. 5—8
YeK aTOMOB Tau. JIeKTPOHHAA KOHGUTYpAIIUA
aTOMOB XMMHUUECKUX 9JI€MEHTOB.
OCco0eHHOCTH CTPOEHUS dJIeKTPOHHBIX
000JI0UEeK aTOMOB 3JIEMEHTOB 4-TO
u 5-TO IEPUOIOB
1 2 |Ilepmogmueckuii | OrxpoiTue [[. 1. MengeneeBbIM . Pasnuunsie pop- |§ 2, yup. 3,
3akoH u [Ilepuonu- | Ilepuoamnueckoro 3sakoHa. mbl Ilepuoguueckoir |5, 7
JecKas cucTeMa ITepuogunyeckas cucrema cucremsl [1. . Men-
. . Menpeneera |I[. 1. MengeneeBa — rpaduueckoe IeJjieeBa.
B CBETe Teopuu orobpaskenue [lepuoguueckoro 3ako- |JI. MogenupoBaHue
aTOMOB Ha. PUBNYECKUI CMBICJ IIOPALKOBOTO




IIpodonxcenue mabauybvt

Yucao JdemoHcTpamuu
qyacoB U IKCIIEPUMEHT
Tema ypoka H3yuyaempie BOIpOCHI B COOTBETCTBHUU ﬂ;‘;il::::e
Ha Ha ¢ mporpaMmoii
344 |68 u
HOMepa dJIeMeHTa, HoMepa mepuojiia u | mocrpoeHus Ilepu-
HOMepa IpyInbl. BajleHTHBIE BJIEKTPO- | OUYECKON CUCTEMBI
HbI. [IpuuYnHbBI U3MEeHEeHUS CBOMCTB (TabyuIIBI) DIIEMeH-
9JIEMEHTOB B IEPUOaX U I'PYIIIIax TOB
(TyIaBHBIX MOATPYIHAX).
ITono:xenmne Bomopoaa B Ilepuogmue-
ckoii cucteme II. 1. Menneneena.
3uauenue [leprogmuuecKkoro saxoHa
u IlepuoamnuecKoi cucTeMbl
. . MenneneeBa a1 pa3BUTHUSA HAY-
KU U IOHMMAaHUSI XUMUYECKOH KapTH-
HBI OKPY2KaIOIIero Mupa
1 2 |UouHas cBA3b. WonHasa cBA3S. I. 1. Mogens xpuc- | § 3,
Wonnas xpucrayu- | KaTuoHBI 1 aHUOHBI KaK Pe3yJIbTaT TaJJINYECKOH perreT- | yup. 3—5,
JIMYEeCKas pelleT- |IPOIeCcCOB OKUCJIEHUA U BOCCTAHOBJIE- | KM XJIOpUAA HATpUA. | 7—9
Ka HuA aTomMoB. Kiaccudukainusa MOHOB.




HonHbIe KpUCTANIINYECKYIE DEIIIETKA.
CBolicTBa BeIeCTB C 9TUM TUIIOM
KPHUCTAJJINUECKUX PEIIETOK

2. O6pasisl MUHEpa-
JIOB ¢ MOHHOM Kpuc-
TaJIINYECKON perrer-
KOM: KaJlbIluTa, ra-
JuTa

Kosanenrnas KoBaneHTHAs CBA3D. . Mogenu kpucrau- |§ 4, yup. 1,
CBA3L. ATOMHAA OOMEHHBIN 1 JOHOPHO-AKI[EIITOPHLIN | IMYEeCKUX perreTok |2,4, 7,8
¥ MOJIEKYJIAPHAA | MeXaHM3MbI OOPA30BAHMUSA KOBAJNEHT- | «CYXOro Jbaa» (uiu
KpHCTA/INUYECKUEe |HOM CBA3U. DJIEKTPOOTPULIATEE- noma), ajimasa, rpa-
peleTKu HocTh. IloisipHas u HemoJspHAad Ko- | dura (nau KBapiia)

BajeHTHBIE cBA3U. [{unonas. ITonsap-

HOCTB CBSBH U IOJAPHOCTD MOJIEKY-

JIBI.

MoJieKyIapHbIe M ATOMHBIE KPUCTAJI-

nuyeckue pemrerku. CBoiicTBa

BEIIeCTB C 3TUMU TUIIAMHU KPUCTAJI-

JIMUYECKUX PEIIeTOK
3aKOH IIOCTOSHCT- | S3aKOH IIOCTOAHCTBA COCTABa BEIIECTB. §12
Ba cocTaBa Bemle- |IloHATHE «MaccoBas JOJA dJIeMEHTA (mo maTepu-
crBa. Pacuersi, B BelllecTBe» . PacueTsl, CBA3aHHEIE ajia o Mac-
CBSI3aHHBIE C II0- C 9TUM MOHATHEM COBOI1 moJie
HATHEM «Macco- KOMIIOHEH-
Bas JOJISI BJIEMEH- Ta cMecH),
Ta B BEII[eCTBE» yop. 1—5




IIpodonsrxcenue mabauybt

Yucao JlemoHCcTpanuu
Jacos U 9KCIEePUMEHT
Tema ypoka H3zygyaemsie BOIIPOCHI B COOTBETCTEMH II:;V;;I:II::G
Ha Ha ¢ mporpaMmoit
344 |68 g
1 1 |Meraniuueckas Merannuueckada xumuueckas cBa3b. |/JI. 1. O6pasibr me- §5,
cBaA3b. Meramnu- |Oco6eHHOCTH CTPOEHUA aTOMOB Me- TaJJIOB (HATpUiA, yop. 2—5
yecKad KPUCTAJI- | TAJLJIOB. KaJbIUi, aJII0MU-
audecKkas pemrer- | MerajminmuecKas XUMUUecKasa CBI3h HUH, TUHK, MeJb, 30-
Ka ¥ MeTaJlinyecKas KpUCTajinuecKkas |JIOTo, cepedpo, CBU-
peireTxka. CBOMCTBA BEIIECTB C 9TUM HeIl ¥ Ap.).
TUIIOM KPUCTAJJINUYECKON peleTKU 2. O6pa3sIbl CIJIaBOB

(uyryH, cTanab, OPoOH-
3a, MeJIbXUOP, Ja-
TYHb, JIOPAJIOMU-
HUT).

JI. Onpenenenue
TUIIa KPUCTAJLJINYUE-
CKOI peIreTKu
BeIIlecTBa U OINca-
HUe ero CBOICTB




Bogoponnas BomopogHas xuMuuecKas CBAS3b. . Mogens pparmesn- |§ 6,
cBA3b. Equnaa MesxkMoIeKyIApHASA U BHYTPUMOJIeKY- | Ta MosieKyJasl [JTHK yup. 1—6
npupoza JIApHAsA BOLOPOZHAA CBA3M. SHAUEHUE
XUMUAYECKUX BOJIOPOJHOM CBASHU JIJIA OPTraHUB3AIUN
cBa3en CTPYKTYD OuonosiumMepoB. Equnas
IPUPOIa XUMUUECKUX CBA3EH
ITosmmepsr ITonnmepsr. . 1. O6pasus! mwiact- | § 7,
Heopranudeckue |IlmacTMacchl: TEpMOIJIACTEI U PEAKTO- | MACC M U3HEJIUA yup. 1—4,
u ILJIACThI, UX MIPEJCTABUTENN U IPUMe- |13 HUX. 6
opraHuYecKue HeHue. 2. O6pasIbl BOJIOKOH
BosoxkHa: mpupogHbie (DACTUTENbHBIE |1 U3JEJTUA U3 HUX.
U JKUBOTHBIE) U XuMHuuyecKue (uckyc- |3. O6pasibl Heopra-
CTBEHHBIE U CHHTETUYECKUE), UX HUUYECKUX IOJUMe-
IIpeJCTaBUTEN N U IIPUMEHEeHHe. POB.
Heopranuueckue noimmepsl JI. OsHaKOMJIeHUE
C KOJLJIEKI[MeH IIOJIN-
MepOB: ILJIacTMace,
BOJIOKOH 1 U3IeJINi
3 HUX
T'azoo6pasnoe co- |I'a3o00pasHOe COCTOSHIE BEIlleCcTBa. . Mogens monapuo- |§ 8, yup. 1,
croaHue BemiecT- | Tpu arperaTHBIX COCTOAHUS BOIBI. ro o0beMa rason 7—9

Ba. [Ipuponusie
rasoo0pasHbIe
cMecH: BO3YX

¥ IPUPOJHBINA ras

Oco0eHHOCTH CTPOEHUA ra30B.
MossapHBIl 06beM ra3006pa3HBIX
BeIIeCTB.
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IIpodonsrxcenue mabauybt

Yucao JdemoHcTpamuu
qgacoB U IKCIIEPUMEHT
Tema ypoka H3yuyaempie BOIpOCHI B COOTBETCTBHUU ,H:;\;zl:::e
Ha Ha ¢ IporpaMMon
344|684
IIpumephl ra3000pa3HbIX MTPUPOIHBIX
cMecel: BO3IyX, IPUPOIHLIN ras. 3a-
rpasHeHne atrMmocdepsl (KUCIOTHBIE
IOXKIU, TapHUKOBBIN 3(h(eKT)
u 6opnba ¢ HuUM
1 2 |IIpexncraBurenu IIpencraBuTesu rasoo0pasHbIX Be- §8,
rasoB, U3yUeHUe IIIECTB: BOJOPO, KUCJIOPO, YIIeKuC- yop. 11, 12
UX CBOMCTB JIBIY Ta3, aMMHUaK, 9TujaeH. X moiry-
yeHUe, cCOOMpaHue U paclIo3HaBaHUe
1 1 |IIpakTuueckas pa-
6ora Ne 1 «Ilomy-
YyeHNe W PACIIO3HA-
BaHUe rasos (BOIoO-
pOJl, KUCJIOPOZ,
YTJIEKUCJBIH ras,
aMMUakK, 3TUJIEH)»




Ll

HKunxoe cocros-

Kugkoe cocrosuue BemiecTsa. Boaa.

. 1. O6pasisr

§9, yop. 1,

HUeEe BellecTBa. IToTpebeHMe BOALI B OBITY M HA IIPO- | HAKWNOU B yaliHuKe u | 2, 6—8
Boga. iKugkue usBozcTBe. JKecTKOCTh BOALI U CIOCO- | TPYOaX IEeHTPAIbHO-
KPUCTAJIJIEL. OBI ee YCTPaHeHUd. T'0 OTOILJIEHUA.
MaccoBasa goasa MunepanabHBIE BOIBI, UX UCIOJb30Ba- | 2. [Ipubopsr
pPacTBOPEHHOT'O HUe B CTOJIOBBIX U JIEUEOHBIX IEJAX. |Ha KUIKUX KPUCTAJI-
BellecTBa JKugkue Kpuctasabl M UX IPUMEHe- | JiaX.

HUe JI. 1. #KecTKoCTD

ITonsATHE «MaccoBas MO PACTBOPEH- |BOABI. YCTpaHEeHNe

HOTO BeIlleCTBa» U CBSABAHHBIE C HUM | 3K€CTKOCTHU BOJBI.

pacueTsl 2. O3HaKoOMJIeHME

C MUHEPAJbHBIMHU BO-
IamMu

Tsepmoe cocTos- TBepmoe cocTossHUE BellecTBa. . 1. O6pasist § 10,
HUe BelecTBa. AwmopdHble BelliecTBa B IpUpoOIe aMop(dHLIX BelecTs. |yop. 1—4
AwmopdHbIe Bellle- | ¥ JKU3HU UeJIOBEeKa, UX 3HAUeHUe 2. O6pasIbl KpUCTaJ-
cTBa. ¥ IpUMeHeHue. JINYECKUX BeIIeCTB
Cocras BeriectBa | KpucraininuecKkoe cCTpoeHMEe BEIecT-
U cMecer BAa.

CocTaB BelliecTBa u cMecei
Hucnepcubie HucnepcHbie cucremsl. IloHsaTue o . 1. O6pasue: pas- |§11,
CHCTEMBbI IUCIIEPCHBIX cucTeMax. J[lucnepcHada |JUYHBIX AUCIEDC- yup. 1—8
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IIpodonsrxcenue mabauybt

Yucao JdemoHcTpamuu
4acoB M 9KCIEePUMEHT
Tema ypoka H3yuaembie BONPOCHI B COOTBETCTBHH Mlomanree
Ha HA ¢ mporpammod 3aaHue
344|684
daza u gucnepcuonHada cpesna. Kimac- |HBIX cuCTEM: SMYJIb-
cu(UKaIUA TUCTIEPCHBIX CUCTEM B 3a- | CUM, CyCIIeH3UH,
BUCUMOCTH OT arperaTHOTO COCTOSIHUS | a9P030JIel, rejieit
IUCIIePCHOM CPebl U AUCIIEPCUOHHON | U 30JIeH.
[WEEISR 2. 3dbdext Tungans.
I'pyGogucnepcHble cucTeMbl: sMyab- | JI. O3HaKOMIEeHTE
Cum, CyCIIEH3UM, ad9PO30JIU. C IVICIEePCHLIMU
ToHKOAUCIIEPCHBIE CUCTEMBI: T€JIN cucreMaMu
U 307U
1 2 | O6obiienue u cuc- | BolmosiHeHue 3afaHUil U yIIPAKHeHUH
TeMaTusanua 3Ha- | 1o TeMme «CTpoeHue BeIecTBa»
HUU II0 TeMe
«CrpoeHue Berre-
cTBa»
1 1 |KourtposbHada pa-
6ora Ne 1 o reme
«CrpoeHnue Beire-
cTBa»




€l

15

Tema 2. Xumuueckue peaxyuu

2 |Ilouarue o xumu- |Peaknuu, ugyiiue 6e3 usMeHeHU . 1. IIpeBpamienue |§ 13,
YeCKOM peaKI[UM. |COCTaBa BeIlecTB. AJIJIOTPONMUA U KpacHoro ¢gocdopa B |ymop. 1, 2,5
Peakuuu, unyinye | aJJoTPONHLIe BUgou3MeHeHusA. [Ipu- | Gesbrii.
0e3 U3MeHEHUS CO- | YMHBI aJJIOTPOIUY HA mpuMepe Mogu- | 2. OzoHaTop.

CcTaBa BEIEeCTB duranuii KUCJIOpPoaa, yriepojaa u 3. Mopenu H-OyTaHa
docdopa. Os0H, ero 6uogoruYecKast ¥ n300yTaHa
poJib. Peakiiuu nusomepusanumu

2 |Knaccupuramus |Peaknuu, ugyiiue ¢ usMeHeHIEM . 1. Paznoxenue § 14,

XUMUYECKUX cocTaBa BerecTB. Peaknuu coeuue- |TUAPOKCUIA Me- ymop. 1—4

peakiuii, mpoTe-
KaIuX ¢ u3Me-
HEeHIEM COoCTaBa
BeIIECTB

HUA, PA3JIOKEeHUA, 3aMeIlleHUuA U 00-
MeHa B HeOpraHUUeCKOIl 1 opraHuue-
CKOM XxuMuu. Peaknuuy sK30- 1 9HIO-
TepMuueckue. Peakiiuu ropeHusa
KaK YacTHBIN cayuail 9K30TepMuue-
ckux peaknuii. TemmoBoii apdexT
XUMUUYECKOUN PeaKIIuu U TePMO-
XUMHUYECKNe YPaBHEeHUS

nu (II), npu Harpesa-
HUH.

2. Peaknus HelTpa-
JIN3AINH.

3. Bzaumogeiicreue
MOJA C aJIIOMUHUEM
(B BBITAKHOM IITKAQy
WU IeMOHCTPAaIUs
BuUAeo(dparmMenTa).

4. BzaumopeiicTBue
IUHKA C COJITHOM
KHCJIOTOM.
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IIpodonsrxcenue mabauybt

Yucao JdemoHcTpamuu
qgacoB U IKCIIEPUMEHT
Tema ypoka H3yuyaempie BOIpOCHI B COOTBETCTBHUU ﬂ:;‘;z’::::e
Ha Ha ¢ IporpaMMon
344|684
JI. 1. Peakmusa 3ame-
IeHusA MeIu JKeJie-
30M B PacTBOpe Mej-
HOT'0 KyIIopoca.
2. Peaknuu, ugyiue
c oOpasoBaHUEM
ocajKa, rasa mJiu Bo-
IBI
1 2 | Cropoctb xumuue- | CKopocTh XxuMuueckoi peakuu. 3a- |JI. 1. Bsaumogeiicr- |§ 15,
CKOM peaKIuu u BHCHMOCTBH CKOPOCTH XMMUYECKOU pe- | BUe pacTBOPOB pas- |ymp. 1, 3,
(hakTOpBI, BANAIO- |aKIIUKA OT IPUPOILI PEarupyoOINX Be- | IUYHBIX KUCJIOT ofau- | 6, 7
II1e Ha CKOPOCTh | II[eCTB, KOHIIEHTPAIlH, TeMIIepaTy- HAKOBOH KOHIIEHTPA-
XUMUYECKOH peakK- | Pbl, MJIOIIAAN I0OBEPXHOCTH COIPUKOC- | MU C OUHAKOBLIMU
187078 HOBEHUA U KaTaJamaaTopa. rpaHyJlaMu IIUHKA.
Peaknuu romo- u rereporeunnbie. Ilo- | 2. BsaumogeiicTBue
HATHE O KaTajlnse U KaTaJn3aTopax. |OJWHAKOBBIX I'DaHYJI
®epMeHTHI KaK 0MoJIoTuYecKue




Gl

KaTaJn3aTophl, 0COOEHHOCTH
uxX QYHKIIMOHUPOBAHUS

IIUHKA C CePHOI 1
YKCYCHO¥ KUCJIO-
TaMU OAUHAKOBOM
KOHIIEHTPAI[UU.

3. Bzaumoneiicteue
pacTBOpa cepHoit
KHCJIOTHI C OKCUOM
menu (II).

4. BzaumopeiicTsue
COJITHOI KMCJIOTBI

¢ rpa”yJjiaMu, KpyII-
HBIMU OMMUJIKAMU

U TIOPOIITKOM ITUHKA.
JI. 1. ITonyuenue
BOJOPOZIa B3aUMO-
neficTBUEM KHCJIOT
C MIUHKOM.

2. ITonyueHnue Kuc-
JIOPOJia PABJIOYKEeH-
€M IIePOKCHIA BOMO-
pola ¢ IOMOIILIO OK-
cunpa maprania (IV)
¥ KaTaJjiasbl CIPOTO
KapTtopea
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IIpodonsrxcenue mabauybt

Yucao JdeMoHCcTPanuu
4acos M IKCIEePUMEHT
Tema ypoxa H3y4yaemMble BOIPOCHI B COOTBETCTBHH Il;al";;l:::e
Ha | Ha ¢ mporpamMmoit
344|684
1 2 |O6parumocts xu- |O6parumocTs xumMudeckux peaxknuii. |[I. 1. Toperue doc- § 16, 16
ymp. 1—

MUYECKUX peak-
nuit. XuMuuecKoe
paBHOBecHe 1 ycC-
JIOBU S, BIUSIOIIME
Ha ero cMeIreHune

Heo6paTumsbie n 06paTuMble XUMUIUe-
CKUe PeaKIuu.

CocTosiHMEe XMMUUYECKOT0 PABHOBECHU A
U1 00PATUMBIX XUMUYECKUX PeaK-
muii. CrrocoOnl CMeIe I XUMUUECKO-
ro paBHOBECHUS HA MpUMepe CUHTEe3a
aMMurakKa. BsaaumMocBs3b TeOpUU U
MPaKTUKU HA IPUMepe dTOTO CUHTE3a

¢opa.

2. Peaknuu, ugyiue
MEXKIy pacTBOpamMu
SJIEKTPOJIUTOB C 00-
pasoBaHUeM OCaaKa,
rasa Wy BOJbI, Ha-
mpuMep, B3auMoaeli-
CTBUE PacTBOPOB
XJIOPUAa HATPUA U
HUTpaTa cepebpa,
KapOoHaTa HATPpUA U
CepHOM KHUCJIOTHI,
TUAPOKCHUIA HATPUA
¥ aB0THOM KUCJIOTHI




Ll

Poab Boasr
B XUMHUUYECKUX
peaxkmuax

Poutb BoAbI B XUMUYECKON PeakIlu.
HcTunnbie pacTBOpbl. PacTBOPUMOCTH
U Kjaaccu(UKAIA BEIIeCTB II0 9TOMY
IIPU3HAKY: PACTBOPUMEBIE, MAJIOPACT-
BOPUMEBIE I HEPACTBOPUMbIE BEII[eCT-
BA.

OJIEKTPOJIUTHI ¥ HEDJIEKTPOJIUTHI.
OJIeKTPOJUTHUECKAd JUCCOITAIINI.
Kucmorsl, o0cHOBaHUS U COJM C TOUKU
3PEHUA TEOPUU IJIEKTPOJIUTUIECKON
IVCCOIIAIINHA.

XuMHnuecKkue CBOMCTBA BOABI: B3aIMO-
IeiicTBHE ¢ MeTAIIaM1, OCHOBHBIMHU 1
KHCJIOTHBIMU OKCUIAMU, PA3JI0XKeHUe
U1 0o0pas3oBaHUe KPUCTAJIOTUIPATOB.
Peaxnusa rugparaiuu B oprammnye-
CKOI XUMUU

. 1. Baaumogeiict-
BUe JIUTUA U HATPUS
C BOJOM.

2. ITonyueHnue oxcu-
za docdopa (V)

¥ PacTBOpPEHUE ero
B BOJIe; UCIBITAHNE
IIOJIyYEeHHOI'0 PaCT-
BOpa JIAKMYCOM.

3. O6pasIel Kpuc-
TAJIJIOTUAPATOB.
WcneiTaHue pacTBo-
POB 3JIEKTPOJIUTOB U
HE3JIEKTPOJIATOB HA
SJIEKTPOIIPOBO/I-
HOCTb.

4. 3aBUCUMOCTbD CTe-
IeHU DJIEKTPOJIATH-
YeCcKO# Auccomua-
WU YKCYCHOH KuC-
JIOTBI OT pas3basiie-
HUSA pacTBopa

§17,

ymp. 1,
5—8
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IIpodonsrxcenue mabauybt

Yucao JemoncTpamuu
Jacos U 9KCIIEPUMEHT
Tema ypoxka HN3yyaembie BOIIPOCHI B COOTBETCTBUU Momamnee
Ha Ha ¢ IIporpaMMoi samanme
34 4|68 u
1 2 |Tumponus T'uaponus opranmueckux u Heoprauu- | [{. MccaenoBanme § 18,
yecKux coequHenunii. HeobpaTumsrit cpeZibl pacTBOPOB: yup. 1,
rugponus. O6parumerii ruapoans co- | 1) K,S u Na,SiOg; 3—5
neii. Fupponus oprannyeckux coegu- | 2) Pb(NO;), u NH,CI;
HeHHl u ero npakTuieckoe sHauenue |3) Na,SO, u CaCl,.
LA oJTyueHusd rugpoansuoro cuupra |JI. 1. smenenue ok-
¥ MbLIa. Brosiornyeckasi pojib TUAPO- | PACKYU UHIUKATOPOB
JIN3a B IJIACTUYECKOM U 9HEpreTuye- |B AMCTUJIINPOBAH-
CKOM OOMeHe BeIleCTB HOH BoJe, pacTBOpPax
U 9HEPTUU B KJIETKE KHCJIOT U II[eJIOUEl.
2. Paznuuubie ciay-
Yau TUAPOJIN3a
coseit
1 2 | OKuCIUTEeIBHO- OKUCINTEIBHO-BOCCTAHOBUTEIbHbBIE . 1. Baaumogeiict- |§ 19 mo
BOCCTAHOBUTENb- |peaknuu. Cremens oxuciaenusa. Omnpe- |Bue Zn ¢ HCI. caoB «Op-
HBIE PeaKIuu [leJIeHVe CTeIleHU OKMcJIeHuda o ¢op- |2. BsammoneiicTBue |HaKO ca--
myJse coeguHeHud. [loraTre 06 oKuc- |Keyieda ¢ pACTBOPOM | MBIM...»,
JINTEJIbHO-BOCCTAHOBUTEIbHBIX yup. 1—4
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peaknuax. OKucCIeHNe U BOCCTAHOB-
JICHHE, OKHUCJIUTE]b U BOCCTAHOBH-
Tesnb. MeToq 3IeKTPOHHOTO GaiaHca

cyabpara menu (II).
JI. Ilonyuenune Bo-
IOpoaa B3aMMOIEH-
CTBHEM KHCJIOTHI C
IUHKOM

2 | 9nexTposus dnekTponus. meKkTponus Kak okuc- |JI. 1. Mogens anek- |§ 19 mo

JINTEIbHO-BOCCTAHOBUTENLHBIN IIPO- | TPOJIM3EpA. KOHIIa,
mecc. DJIeKTPOJIN3 PacIlJIaBOB U pac- 2. Mogens aieKTpo- |ymop. 5—8
TBOPOB HA IpUMepe XJIOPUJa HATPUA. |JIU3HOM BaHHBI IJd
IIpakTUueckoe IpUMeHEHNE DJIEKTPO- | IOJIYyUeHUS aIIOMU-
JIn3a. YIeKTPOJIUTUUECKOe TIOTyUeHe | HUA
ATIOMUHU S

16 Tema 3. Bewecmea u ux ceéoilicmea

2 | Hemetasibl Hewmerannel. CpaBHuUTebHaA xapak- |/l. 1. Konneknusa o6- | § 21,
TEPUCTHUKA TaJIOTeHOB KaK HamboJjiee | pasIloB HEMeTAJJIOB. |ymp. 1—4

TUNIUYHBIX [IPEJCTaBUTeJIell HeMeTall-
J0B. OKuCIUTENIbHBIE CBOMCTBA HEMe-
TaJJIOB (B3aUMOJEICTBYE C MeTalIa-
MU u Bogopozxom). BoccraHoBUTENB-
HbIe CBOIiCTBA HEMETAJIOB (B3a1IMO-
JeiicTBue ¢ OoJee SJIEKTPOOTPHUIIA-

2. BzaumogeiicTBue
XJIOPHOM BOJBI C pac-
TBOpaMu OpoMuaa
(nnu noguna)

KaJIusa
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IIpodonsrxcenue mabauybt

Yucao JdemoHcTpamuu
qyacoB U IKCIIEPUMEHT
Tema ypoka H3yuyaempie BOIpOCHI B COOTBETCTBHUU ﬂ:;‘;z’::::e
Ha Ha ¢ mporpaMmoii
344 |68 u
TeJIbHBIMY HEMETAJIJIAMU U CJIOYKHBI-
MU BeIeCTBAMU-OKUCIUTEIAMHU).
EcrecTBeHHBIE IPYIIIHI HEMETALIOB
Ha IpUMepe TaJIOTeHOB U 6J1aropos-
HBIX T'a30B
1 2 | Metauasl Metannsl. BsaumopeiictBue merasios | 1. 1. Konneknusa § 20,
Cc HeMeTaJlJIaMu (XJIOPOM, Cepoii u 00pas3moB MeTaJJIOB. |ymp. 1—6

KucJyioponom). BzaumopeiicTBue 1mie-
JIOYHBIX U I[[eJIOUHO3eMeJbHBIX Me-
TAJIJIOB C BOAOH. JIEKTPOXUMUYECK U
Psn HaIps:KeHU MeTalaoB. Baaumo-
IeliCcTBYE METAJLJIOB C PACTBOPAMU
KHCJIOT U coJieii. ATIOMUHOTEPMUA.
Kopposus merannos. ITousaTue o xu-
MUUYECKON 1 3JIEKTPOXUMUYECKOHN

2. BzaumogeiicTeue
HATPUA U CYPbMBI

¢ XJIOpPOM, JKeJiesa

C cepoii.

3. 'openne marumus u
ATIOMUHUA B KHCJIO-
poxe.

4. BsaumogeiicTBue
II[eJIOYHO3EMEeJIbHBIX
METaJIJIOB C BOJOM.
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Koppoauu MeTanoB. Croco0bt
3alllUTHI METAJJIOB OT KOPPO3UHU.
EcrecTBeHHBIE IPYIIILEI METAJLIOB HA
IIpHUMepe IeJOUYHBIX MEeTaJJIOB

5. BzaumopeiicTeue
HATPUA C 3TAHOJIOM,
IMUHKA ¢ YKCYCHOM
KHCJIOTOM.

6. ATIOMUHOTEPMHUS.
7. BzaumopeiicTeue
MeIu C KOHI[eHTPH-
POBaHHOI a30THOM
KHCJIOTOM.

8. PesysnTaTe! KoOp-
posUU MeTaJJIOB B
3aBHCHMOCTH OT yC-
JIOBUM ee IIpoTeKa-
HUA

Kuciors! Heopra-
HUYEeCKUe U opra-
HUYECKUe

KucioTsl HeopraHnyecKkre U Opraxu-
yeckue. Knaccupuramnusa xucaor. Xu-
MHUUYeCKIe CBOMCTBA KUCJIOT: B3aMO-
JIeficTBUE ¢ MeTaJLJIaMU, OKCHUJaMU Me-
TaJIJIOB, TUAPOKCUJAMYU METAJLIOB,
CONSIMU, CIUPTAMHU (PeaKI[us 9TePU-
dukramnum). OcobeHHbIE CBOMCTBA a30T-
HOH ¥ KOHIIEHTPUPOBAHHOI CEPHON
KHCJIOT

. 1. Konnexnusa
MIPUPOIHBIX OPraHuU-
YEeCKUX KUCJIOT.

2. PasbaByieHue cep-
HOM KMCJIOTHI.

3. BzaumopeiicTBue
KOHIIEHTPUPOBAaH-
HOM CEPHOM KMUCJIOTHI
C caxapoM M IIeJIIio-
JI03011, MeAbIO.

§ 22,
yup. 1—5
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IIpodonsrxcenue mabauybt

Yucao JdemoHcTpamuu
YacoB M 9KCIIEPUMEHT

Jdomamnrnee

Tema ypoxka HN3yyaembie BOIIPOCHI B COOTBETCTBUU
3aaHue

Ha Ha ¢ mporpamMmoii
344|684

JI. 1. Bzaumogeiict-
BUE COJIAHOM KUCJIO-
THI U PACTBOPA YK-
CYCHOM KMCJIOTHI

¢ MeTaJlIaMMu.

2. BzaumogeiicTBue
COJISTHOM KWCJIOTHI U
pacTBopa YKCyCHOM
KHCJIOTHI C OCHOBA-
HUSAMH.

3. BaaumoeiicTBue
COJISTHOY KVCJIOTHI U
pacTBopa YKCyCHOM
KHCJIOTHI C COJIAMU

1 3 |OcHoBanusa OcHoBanuga Heopranudeckue u opra- |JI. Ilosryuenue u § 23,
Heopranuueckue |HuuecKkue. Kimaccuduramusa ocHo- cBoiicTBa HepacTBO- |ymp. 1—5
U OpraHuYecKue BaHUH. XUMHUECKUE CBOMCTBA OCHO- | PUMBIX OCHOBAHMIT




€¢

BaHUI: BBAaNMOeliCTBUE C KUCJIOTA-
MU, KUCJIOTHBIMY OKCUJaMU U COJIS-
mu. PasiiosxeHne HEPaCTBOPUMBIX OC-
HOBAHUU ITPYW HATPEBAHUU

Couiuz Heopraumue-
CKUX U OpraHuue-
CKUX KHCJIOT

Conu. Kiaccuduranusa coJieii: cpe-
HUe, KUCJble U OCHOBHBIE. X MUUe-
CKIe CBOIiCTBA COJIeli: B3auMOJeHCT-
BUE C KUCJIOTaMU, IIeJIOYaMu, MeTaJl-
Jamu u cosamMu. IIpeacraBurenu co-
Je#l u nx 3HaueHue. XJIOPUA HATPUS,
KapboHAT KaJablud, pochaT KaabIusd
(cpemHue cosm); TUAPOKAPOOHATEI
HATPUA U aMMOHUA (KUCJIBIE COJIN);
ruapokcokapoouar menu (II) — mana-
XUT (OCHOBHASA COJIB).

KauecTBeHHBIE peaKIIUM HA XJIOPUJ-,
cynbdar- 1 KapOoOHAT-aHUOHBI, KaTHU-
OH aMMOHUSA, KaTuoHHI xeiesa (II) u
(I11)

. 1. O6pasisl
IIPUPOSHBIX MUHEDA-
JIOB, COZIEPIKAIIINX
XJIOPUI HATPUSA, Kap-
6oHaT KagbIUA, POc-
daT KaJbIuA U TUJ-
POKCcOKapboHaT
menu (II).

2. O6pasIipl muie-
BBIX IPOAYKTOB, CO-
IeprKaIux Tuapo-
KapOoHAaTHI HATPUA
¥ aMMOHUSA, UX CIIO-
COGHOCTB K PasJioKe-
HUIO IIPU Harpesa-
HUWH.

3. l'amrenue coxnl yK-
cycoM.

4. KauecTBeHHBIE pe-
aKIUY Ha KATUOHBI U
AHUOHBI.

§ 24,
yup. 1—5




144

IIpodonsxicernue mabauybl

Yucao JdemoHcTpamuu

YacoB M 9KCIIEPUMEHT
Jdomamnrnee

Tema ypoxka HN3yyaembie BOIIPOCHI B COOTBETCTBUU

Ha Ha ¢ mporpamMmoii
344|684

3aJaHue

JI. 1. McubiTanue
pPacTBOpPOB KMUCJIOT,
OCHOBaHUI U coJei
UHAUKATOPAMU.

2. O3HaKOMJICHME

C KOJLICKIIUAMU Me-
TaJIJIOB, HEMETAJIJIOB,
KHCJIOT, MUHEPAJIOB
¥ OMOJIOTUYECKUX
MAaTEPUAJIOB, COLEP-
JKAIUX HEKOTOPbIE
coJin

1 2 |T'emeTuueckasa T'eneTnuecKkas cBA3b MeKIY KJIaccaMu § 25,
CBSI3b MEXIY HEOPTaHUYECKUX U OPTaHMUYECKUX CO- yap. 1—5
KJaccaMu coequ- |enuHeHuu. [loHaTHMe 0 reHeTHUYECKOM
HeHUMA. CBABY U FeHEeTUUYECKUX PAJAX.




S¢

0O6o011IeHNEe 1 CHC-
TeMaTU3al[is 3Ha-
Hul mo reme «Be-
IIecTBa 1 UX CBOM-
CTBa»

T'emernueckuii pang merasaa. 'eHeTn-
yecKui psag memerasaa. OcobenHOCTH
TEeHEeTUYECKOTO Psia B OpTaHUUEeCKOoit
XVMUH.

BrinosiHeHre pa3InuYHbIX 3aJaHUi 1
YIIPasKHEHUH 10 TeMaM « X UMUUYECKUe
peaxium», «BelecTBa u X CBOICT-
Ba»

KourponbHasa pa-
6ora Ne 2 1o Te-
MaM « XUMHUe-
CKUe peaxkIium»,
«BelecTBa 1 ux
cBoiicTBa»

IIpakTrueckas pa-
6ora Ne 2 «Mpmen-
TU(pUKaATUA Heop-
TaHUYECKUX Be-
IIEeCTB»

Permenne I9KCIIEpHMMEHTaJIbHBIX 3aJa4

PesepeHnoe eépemsa

34

68

Bcero uacos 1mo Kypcy




MeToauM4YeckKMe peKoOMeHOZaAULUNMN
CTpOQHI/Ie BellecTBa

CtpoeHne atoma (1/1)

Ll e n n. Ha ocHOBe MeXXIIpeIMETHLIX CBA3ell ¢ (PU3UKOH

[IOBTOPUTH CBEIEHUA O MOJEJAX, OTPAMKAIOIINX CTPOCHUE
aToMma, pacCMOTPETh CTPOEHVE aTOMHOI'O sIpa, XapaKTe-

PUCTHUKY dJIeMEHTAPHBIX YacTUIl (IPOTOHOB, HEHNTPOHOB
U 9JIEKTPOHOB), aKTyaJIU3UPOBATh MOHATHE 00 M30TOIAX.

TpeGOBava K YPOBHIO NOAroTOBKU Yy4allnxcsa

B3HAaTb MW MOHWUMATHL:
e oOmpefesieHUA IIOHATUN «XUMHUYECKHH JJIEMEHT»,

«aToM», «OTHOCHTeJIbHasd aTOMHada Macca», «MaccCo-

BO€ UYHNCJIO», «M30TOIIBI».

YMeTsb:
e XapaKTepHU30BATh dJIEMEHTAPHBIE YACTUIIHI (IIPOTOHBKI,
HEHTPOHHI, 3JIEKTPOHEI);

e XapaxKTepum30BaThb COCTaB aTOMOB 3JIEMEHTOB MAaJIbIX

nepuonoB Ilepmonmueckoit cucrembr . M. Menpge-
JIeeBa;
e XapaKTepPU30BaTh COCTAB M30TOIIOB;

e OIeHHBaTh DPOJIb XMMHM B Pa3BUTHUN COBPEMEHHBIX

TeXHOJIOTUH.

MeToanyeckue peKomMeHZaLUN

PacckasbsiBaem 0 TOM, YTO HEOOXOAUMO UMETh Ha ypO-
KaxX.

1B crkoOrax IMpuBeLeHO YMCIO YaCOB, OTBOJAUMOE Ha M3yde-

Hue MaTepuaJia npu 1 / 2 4 B HezeJio.
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1. Yuebuur (["abpuensan O. C. Xumusa. 11 xkiaacc.
Bazosrrit ypoBerb. — M.: [Ipoda). IIpegiaraem yuammm-
cA O3HAKOMUTBLCSA C METOAUYECKUM almnapaToM y4yeOHU-
Ka.

2. TeTpanp aas cucTeMaTUdecKoii pabOTEI B Kjacce U
noma. sKesaTenbHO MMETHh TeTpajb B KJIETOUKY (48 juc-
TOB), C TIOJIAMHU, KOTOPYIO HYKHO BECTH aKKypaTHO.

3. TeTpanp AJisi KOHTPOJBHBIX 1 IPAKTUUYECKUX PaboT.
Ee cmaror yuuTento u XpaHAT B KaOMHETE XUMUU.

WN3syuenme Tembl «CTpoeHMe BelecTBa» HAYMHAEM C
00bACHEHUA 3HAUEHWS 9TOTO pasiesia IJsd MOHUMaHUS
ABJIEHUI, IPOUCXOIAINUX B OKPYIKaIOIIeM MHupe.

Coob1iaem TeMy ypoKa.

I1a akTyaausanuy IpeAcTaBIeHui yJaliuxcsa o0 uc-
MOJIb30BaHUU MOJEJed OJd M3YyUYeHUs CTPOeHUs aToMa
IpoBOAUM Oeceny IO BOIIPOCAM.

1. Kakre MeTObl MCIOJL3YIOT AJA HU3YUEHUS CTPO-
eHus atroma?

2. ITouemy AJIA UBYyUYEHUS CTPOCHUS aTOMAa MCIIOJIL3Y-
IOT MOJeJn?

3. UTo Takoe Mozesb, MOJeIupOoBaHue?

Mogens! — yeTpoiicTBO, BOCIPOU3BOAAINEe CTPOCHNE U [eli-
CTBUE KaKOTO0-JIU00 APYToro («MOAEJIUPYEeMOTO0») YCTPOMCT-
Ba B HAYYHBIX, IPOU3BOACTBEHHBIX (IPU UCIBITAHUAX) UJIU
CIOPTUBHBIX IeJIAX. B IIMPOKOM CMBICJIe — JIf000i 00pas,
aHaJor (MBICJIEHHBIN UJIN YCJIOBHBIN: M300pasKeHne, OmMuca-
HUe, CXeMa, YepTeix, rpaduk, miIaH, KapTa u T. II.) KaKoro-
aubo o6beKTa, mpollecca UaN ABJEHUA («OpUTHHAJIA» OaH-
HOU MOJeJin), UCIOJIb3yeMbIii B KaUeCTBe ero «3aMeCTHUTe-
JIs1», «IPENCTABUTET» .

MogenupoBaHne? — ucciaefoBaHNe KaKUX-JIu00 ABJIEHUI,
IIPOILIECCOB MJIX CHUCTEM O0'bEKTOB IMYTEM IIOCTPOCHUSI U U3Y-
YeHUS UX MOJeJiel; CIIoJIb30BaHue Moiesiell AJIsa ompeeie-
HUA WIW YTOUHEHUS XaPaKTEPUCTUK U ParMOHAIU3AIUU
CII0CO00B IIOCTPOEHUS BHOBb KOHCTPYHMPYEMBIX OOBEKTOB.
MopenupoBanue — omHa U3 OCHOBHBIX KaTEropuil Teopuu
MMO3HAHUA: HA Uee MOJeJITUPOBAHUA II0 CYIIeCTBY 6a3upyeT-

1 Cm.: dunuknonesus Kupunia u Medogus (DIeKTPpOHHBIH
pecypc).
2 Tam xe.
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cda J1000¥ MeTOoJ Hay4YHOTO HCCJIEOBAHUSA — KaK TeopeTH-
YeCKUU (IPU KOTOPOM MCHOJIL3YIOTCS PA3JIMUYHOI0 POJa 3HA-
KOBBIE, aOCTPaKTHBIE MOJEJNN), TAK U 9KCIEPUMEHTAIbHBIN
(MCTONB3YIONIN TPeIMEeTHLIE MOEJIN).

Yuaruecs 3acayIInBaOT COOOINeHNe OSHOKJJIACCHUKA
«PasBuTue mpencraBieHUII O CTPOEHWM aToMa», KOTO-
PRIl MCHOJB3YeT AJA WLIIOCTPAIuu cxeMy 1 U pUCYHKU
1, 2 yuebHUKA uau HarasagHoe nocobue «CTpoeHue aTo-
Ma» !, @opMyIUPYIOT OIpeseseHNe IOHATH «aTOM» .

Amom — 3T0 3JIeKTpoHedTpaIbHAsA CICTeMa B3anMO-
IEeHCTBYIOININX 3SJIEeMEHTAPHBIX YAaCTHI[, COCTOSAIIAdA UX
aapa (oOpasoBaHHOTO IIPOTOHAMHN U HeHTpoHAMHU) U
SJIEKTPOHOB.

IIpengiaraem cHavaJjia JaTh XapaKTePUCTUKY DJIE€MEH-
TapHBIX YaCTHUIl, 00pa3yIOIINX aTOM, a 3aTeéM CPaBHUTD
UX TI0 CJeAyIOIMUM Ipu3HaKam: 1) 3apa; YacTUIbI;
2) Mmacca yacTUIlbl; 3) HaXOKIeHUEe B aTOMe.

0600111251 OTBETHI yUaluXCs, (GOPMYJIUPYEM BHIBOILI:

1) IPOTOHBI U 3JIEKTPOHBI UMEIOT PaBHbIE II0 a0COJIIOT-
HOIi BeJIMUMHE W IIPOTHUBOMOJIOKHEIE II0 3HAKY 3JIEKTPU-
geckue 3apagsl (1,602« 10719 Ki), a HeliTpoHEI 3apsAna He
MMeIoT;

2) Macchl IPOTOHOB ¥ HEMTPOHOB IIPAKTUYECKU OJMHA-
KOBBI, a Macca 3JeKTPOHOB HMUTOKHO MaJjia II0 CpaBHe-
HUIO C IIPOTOHAMU U HEMTPOHAMU;

3) B sApe cocpeaoToUueHA IIOUTH BCA Macca saapa.

OTmeuaeM, UTO SIIPO COCTABJSET JIUIh HUUYTOKHYIO
yacTh 00beMa aToMa, a 6oJIbIass YacTh 00beMa aToMa —
IyCTOEe TPOCTPAHCTRBO.

PacckasbiBaeM, YTO UCIOJB3YIOT CIAEAYIONIYIO 3alUCh
IJIsT 0003HAUEHUSA aTOMOB XMMHUUYECKUX 3JIEMEHTOB:

A
ZB’

re O — CUMBOJI XMMUYECKOTO dJIeMeHTa; A — MaccoBOe
YMCJI0, PABHOE CYMMeE YWCEeJ IIPOTOHOB U HENTPOHOB;
Z — aTOMHBI HOMEP — IIOPSAAKOBBIA HOMEP XHMHUe-

13necs u majlee maHBI CCBLIKM HA HATJALHBIE IIOCOOMS, BbI-
mycKaeMble u3gaTeabcTBoM «J[podas.
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ckoro snemenTa B Ilepuonmueckoii cucreme 1. 1. Menge-
JeeBa.

Yuaruecs BBITIOJHAIOT 3afaHUe.

CooTHecuTe Ha3BaHUA XUMUUYECKUX DJIEMEHTOB C 000-
3HAaYeHUAMU UX aTomoB (Tabis. 1). I3 6yKB, COOTBETCT-
BYIOIIIMX TIPaBUJIBHLIM OTBETaM, BbI COCTABUTE Ha3BaHUe
3JeMeHTapHO# yacTuibl. (Omaeem: 3JIeKTPOH.)

Tabauima 1
0003HaYEeHNA ATOMOB HEKOTOPHIX XHMMHUYECKHX IJIEMEHTOB

0O6o3HaueHNe ATOMAa XUMHYECKOro 3J1eMeHTa

Xumuue-
CKuUit
PUCMERT 150 | %9 | 19 | 0 | B9 | 19 | 10 | 10
Kanunit II H 9 A Y JI bI b
Bop g y II E "n II C K
Bpom T Jil| vy 9 P I K 5]
Cepa M (0) JI II u E H (0]

OOcy:xmaeM BOIIPOC O TOM, IOYEMY HEePEUUCIEHHBIM
B Tabiuie 1 XMMUUYECKUM 3JIEMEHTAM COOTBETCTBYET He-
CKOJIbKO oOo3Hauenuii. [IpoBogum Geceay o BOIIpocam.

1. Kakoil XUMUUYeCKUH 9JIEMEeHT 0003HAUAIOT 3aIIVCHU:
a) 819 u 129; 6) $49 u 329?

2. Yem pasinuaeTcs COCTAB aTOMOB paccMaTpHUBae-
MBIX XMMUYECKHUX 3JI€MEHTOB?

3. B ueM cXOACTBO B COCTaBe ATOMOB YKAa3aHHBIX XU-
MUUYECKUX 3JIEMEeHTOB?

06006111as OTBEThI ydalluxXxcs, (POPMYJIUPYEM OIpene-
JIEHUS TIOHATUH «M30TOIBI» U «XUMUUYECKUI JI€MEHT» .

H3omonwb. — 5TO Pa3sHOBUAHOCTH ATOMOB OJHOTO U
TOT'0 K€ XMMHUUYECKOr0 3JIeMEeHTa, NIMEIOIe OQNHAKOBBII
3apsAL aTOMHOrO Ajpa (OJMHAKOBOE UMCJIO IIPOTOHOB B
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HEM), HO Pa3HYIO0 OTHOCUTEJHHYIO aTOMHYIO Maccy (pas-
HO€ YMCJIO HEHUTPOHOB).

Xumuueckuil anemenm — 3TO BUJ aTOMOB C OJMHA-
KOBBIM IOJIOKUTEJbHBIM 3aPAIOM AApAa.

XuMnuuecKkue u MHOTHE (pusuuecKre CBOMCTBA aTOMOB
3aBUCAT OT CTPOEHUS JEKTPOHHOM OOOJOYKU, IIOITOMY
9TH CBOMCTBA OAUHAKOBBI UJIU OJIN3KU JIJIsI BCEX M30TOIIOB
JTaHHOTO 3JIEMEeHTA.

HckaioueHne 13 9TOTO MPaBUJIa COCTABJIAIOT M30TOIIBI
BOZOPO/Ia, KOTOpPhbIe 3HAUUTEJIbHO OTJMYAIOTCA APYT OT
Ipyra IO CBOMCTBaM, TaK KaK MacCOBBLIe UHCJIa Y HUX
pasiuuaioTcA B HECKOJBbKO pa3. PaccmarpuBaeM cocTaB
aTOMHBIX fAflep M30TOIOB Bogopoja: mpotus ‘H, meiire-
pusa D (2H), rputusa T (3H).

Yualuecsa 3acjayIIXBaiOT COOOINEHUS OTHOKJIACCHU-
KoB «30TOIIBI BOogOpoaa», «I[IpuMeHeHMe N30TOIIOB» .

HekoToprie mM30TONBI XMMUYECKUX 3JIE€MEHTOB, HAIpUMep
ypaHa, HEYCTOMUYMBBI U PACIafaioTcsA ¢ oopasoBanueM Gojiee
JIerKuX aToMoB. TaKoi#l mpoliecc HashIBAIOT padUOAKMUE-
HulM pacnadom.

PagmoakTHBHOCTE OKa3bIBaeT 0oJiee CUJILHOE BO3LEMCTBUE
HaA PaKOBBIe KJETKU II0 CPABHEHUIO C KJIETKAMHU 3J0POBBIX
TKaHe#. IIpy jedyeHuu GOJBLHBIX PAKOM HCIIOJB3YEeTCA YC-
TOUYHUK MBJIyUeHUus ¢ KobanabToM-60. Jlosa, moaydaemas ma-
IIUEHTOM, JOJIXKHA OBITH TI[AaTeJIbHO PACCUMTAHA, IJA TOTO
yTOOBI paspyuiajach TOJIbKO paKoBasa OINyX0Jib, a 340poBasd
TKaHb OCTABAJIACh HEIIOBPEIKAEHHOM!.

PagnoakTUBHOCTE MOYKHO HCIIOJIB30BATh AJSA TOTO, UTOOBI
KOHTPOJIMPOBATH TOJIIUHY IIPOM3BOAVMON AJIIOMUHUEBON
donpru. Eciu ypoBeHb pagmanuu, JOCTUTAIOIUNA TETEKTO-
pa, BO3pacTaeT, TO HOJAaeTCsA CUTHAJI MEeXaHU3MYy, YBEeJIUUIN-
BAIOIIEMY IIPOCBET MEKAY BaJIUKaMU, 1 HA060POT.

MecTo yTeuku HedTEenpoBOAa, HAXOMAAIIETOCA IO 3eMJIEH,
MOXKHO O0HAPYKUTD, €CJIU LOOABUTH B JKUIKOCTb KOPOTKO-
YKUBYIIE U30TONBI. 3aTeM MOYKHO U3MEPUTEL YPOBEHD PaIV-
anuu Ha TOBEPXHOCTU. Bo3pacTanue ypOBHA U3JIYUYEHUS II0-
Ka3bIBAeT MECTO YTEUKHU TOILJIUBA.

CreneHp mM3HOCA ABUTrATENs MOYKHO H3MEDPUTH, WUCIIOJIb3YSA
TOPIITHEBbIE KOJbIIA M3 PaANOaKTUBHOr0 MaTepuasia. I1o me-
pe UCTUPaHUSA AeTajiell ABUTATEIA CMAa30UHOE MacJjo CTaHo-
BUTCA PAAUOAKTUBHBIM. Takum cIOCOO0M MOIKHO IIPOBe-
PATh 5PPEeKTUBHOCTh CMa304YHBIX MaceJl.
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PaguoyriaepoHbIii MeTON UCIOAB3YIOT AJSA OIpeaeseHus
BO3pacTa OCTAaHKOB PACTeHUI WJIM KUBOTHBIX. JKUBOTHBIE U
pacTeHUs B IIPOIlecce JKU3HeIeATeJbHOCTH YCBANBAIOT yIJIe-
PO, KOTOPBII COAEPIKUT HEOOJBIIYIO 103y PAANOAKTUBHOTO
usoromna yriepoza-14. I'ubeab pacTeHusa UiIn dKUBOTHOT'O CO-
MIPOBOXKIAaeTCA MpeKpallleHrueM IIOTJIOIeHuA yriaepona-14,
a yriepon-14, HaKOIMBININMCA B OpPraHuM3Me, IIOCTEIEeHHO
pacmagaetrca. Ilo ocraBrmieidicad pPagMOaKTUBHOCTA MOMKHO
paccuuTaTh BO3PACT MaTepHUaja PaCTUTEIbHOTO UJIN JKUBOT-
HOTO ITPOUCXOKIEHUA.

AxTyanusupyeM 3HAHUA ydalllUXCsI O TOM, KaK oIIpe-
IeJIUTh YKUCJIO IIPOTOHOB, HEMTPOHOB M 3JEKTPOHOB, 3a-
pAm Aapa aTomMa. Ydaluecs 3aroJHA0T Tabauiry 2.

Tabauma 2

XapaKTepuCTHKA aTOMOB
HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB

Xapaxre- 0603HaUEeHNST ATOMOB

pHCTHKA
aroma 32G | 34 | 44Ca | 109Ag | 139Ba | "9Br | 37Cl

Yucio
IPOTOHOB

Yucuo
SJIEKTPOHOB

MaccoBoe
YKCJIO

Yucio
HEHUTPOHOB

3apsan agpa
aToma

B zakJroueHme ypoka axKTyaausupyeM SHAHUA yda-
muxess o opMax CyI[eCTBOBAHUA XUMUYECKUX DJIEMEH-
TOB: CBOOOHBIE aTOMBI, ITPOCTHIE BEII[eCTBAa, CIOKHbIE Be-
mectBa. CocraBiasiem cxemy 1.
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Cxema 1

®opMbI CYyIIECTBOBAHUA XMMHUUYECKUX 3JTEMEHTOB
(Ha mpuMepe Bomgopoaa)

( XUMHUYECKHUY DJIIEMEHT BOLOPO] j

CsobGoaubie aToMbl || ITpocToe BemrecTBoO | | ClrosKHBIE BelllecTBa

°0%,°la 8 @| 4

o

Q9 O %8@ Q g?

JoMawHee 3agaHMe. §1, yap. 2, 4.

WMhowmwBumayanbHble 3apfaHuns Ilogroro-
BUTH cooOImieHusa (K ypory «IlepumomuuecKkuii 3aKOH U
ITepuoguueckas cucrema [. . MenneneeBa B cBeTe
TEOPUU CTPOEHUA aTOMOB» ): «DaKThI, HOATBEPIKIAIOIIIIIE
CIIPaBeJINBOCTh IEPUOAUYECKOTO 3aKOHA U €T0 ITPOTHOC-
TUUYECKYI0 QPYHKINIO», «3HAUEeHUWEe NePUoAUYecKOro 3a-
koHa u Ilepuoguueckoit cucrems! I[. 1. MeHgeneeBa».

CTpOEHI/Ie 3J1IeKTPOHHbIX 06onoyeKk aToMoB
(1/3)

Ll e n n. Ha ocHOBe MeXXIIPpeIMETHBIX CBA3eil ¢ (PU3UKOI
IMOKAa3aTh AyaJii3M 3JIEKTPOHOB KaK 00beKTOB MUKPOMU-
pa. latb moHATHE 00 3JI€KTPOHHBIX OPOUTANIAX, OXapPaK-
TepU30BaTh §- U p-opburtanu. [laTe moHATHE 00 SJIEKTPOH-
HO# KoH(UTrypauu aTroma. PaccMoTpeTh CTpoeHMte 9JIeK-
TPOHHBIX 000JI0UEK aTOMOB XMMHUUYECKUX 3JIeMeHTOB 1—
3-ro mepuonoB Ilepmogmueckoii cucremsl [l. 1. Meune-
JjeeBa, MU3YUYUTh OCOOEHHOCTH CTPOEHHUSA 3JIEKTPOHHBIX
000Ji0ueK aToMOB 4-ro U 5-ro mepuonoB Ileproamnueckoit
cucreMmsl [l. 1. MenneneeBa. HayuuTs 3annchIBaTh 3J1€K-
TPOHHBIE W 3JIEKTPOHHO-rpaduueckue (popMyJabl aTOMOB
XUMHUUYECKUX 3JIeMeHTOB 1—5-ro mepuomos.
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TpeﬁoBava K YPOBHIO NMOAroTOBKU Yy4allunxcsa

3HaTb U NMOHUMATEL:

e oOIpefesieHUsA IOHATUH «S-, p-, d-, [-dIE€MEHTHI»,
«2JIEKTPOHHOE O0JIaKO», «3JeKTPOHHAA KOHMUrypa-
U, WUJIN DJEKTPOHHasA (OopMyJaa», «3JIeKTPOHHA
000J10UKa», «d3JIEKTPOHHBIN CJIOM» .

YMeTb:

e XapaKTepu30BATL CTPOEHUE 3JIEKTPOHHBIX 000J0UEK
aTOMOB;

¢ XapaKTepu30BATL OCOOEHHOCTH CTPOEHUSA SJIEKTPOH-
HBIX 000JIOUEK ATOMOB 3JIEMEHTOB 4-T0 Mepruoja;

e COCTABJATL OJJIEKTPOHHBLIE U 3JEKTPOHHO-rpaduue-
cKue (popMyJbl ATOMOB XMMUUYECKHX DJIEMEHTOB 1—
4-ro nmepuonmos Ilepuonguueckoii cucremsl . 1. Men-
IeJsieeBa.

MeTopgunyeckune pekomMeHpauunn

B mauase ypoka oTMeuaeM HeOOXOAMMOCTL ITOHMMA-
HUS TOTO, YTO IIPEACTABJICHUSA O €CTeCTBEHHOHAYUHOI
KapTuHe Mupa IMOCTOSHHO pPa3BUBAIOTCS, COBEPIIEHCT-
BytoTcsa. Ha cmeHy GoJjiee IIPOCTBIM MOJEJISM CTPOCHUS
aTOMOB IIPUXOIAT COBPeMeHHbIe 1 0oJiee cioKHBIe. Of-
HaAKO B 3aBUCHMOCTHU OT Ha3HAUeHUA B HAYKe HCIIOJIb3Y-
IOT KaK IPOCThbIe, TaK U CJOKHBIe Moneau. Hampumep,
1151 00'bACHEHUA CBOMCTB BEIECTB B PA3HBIX arperaTHhIX
COCTOSTHUAX (CIKMMaEeMOCTH, TEKYUECTH, COXPaHeHus Pop-
MBI U o0beMa U 1IP.), IBJCHUN HUCIapeHusa u Auddysun
MOJKHO HCIIOJIb30BATh YIIPOIIlEHHBIE IIPeACTaBJIEHUS 00
aToMax, Kak O KpoIlmeuHbIX chepax (mpeajaraemM pac-
cmotpeTh puc. 50 yue6uuKa). Ho aTa Mozmesb He B COCTOSA-
HUU OOBSCHUTH, 3a CUET 4ero obpasyerca XUMUUYeCKasd
CBf3b, HAIIPUMEDP, MEXKIY aToMaMU XJIopa ¥ HATPUd.

Coob1taeM TeMy ypoOKa M pacCKasbiBaeM O 3HAUEHUU
ee U3yUYeHUs.

slapa aToMOB, B KOTOPBIX COCPEIOTOUEHAa IIOUTH BCA
ero macca, CO3AlOT BOKPYr ce0sl MOIIIHOe 3JeKTpoMar-
HUTHOE T10JIe, B KOTOPOM OIpeleIeHHBIM 00pasoM pacIio-
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JIaraloTCA JJIEKTPOHBI. UMCJIO 2JIeKTPOHOB B aToMe, a
TaK)Ke MX PAaCIOJIOMKEHIE B IIPOCTPAHCTBE OIPENesIsaIoT
CBOMCTBA XMMHUYECKOro 3JjeMeHTa. llosTomy wusayueHme
XUMUU KaK HayKHU, O0bACHAIOIIEH IIpollecchl MpeBpailie-
HUS OJHUX BeIeCTB B JPyrue, HaUMHAETCA Ha COBPEMEH-
HOM 5Talle ee Pa3BUTUS C U3YUEHUS CTPOCHUA SJIEKTPOH-
HBIX 000JI0UeK aTOMOB.

IIpoBoauM Gecemy 1o BoIrpocam.

1. YTo Ha3BLIBAIOT «3JIEKTPOHHOII 000JOUKOM aToMa» ?

2. Yemy paBHO 00Illee YMCJIO 3JIEKTPOHOB B aTOME XMU-
MUYECKOro sjiemeHnTa?

006o00111asAa OTBETHI yUaIliuxcs, (OPMyJIHUPyeM OIpeie-
JICHUSA IIOHATHUA «3JeKTPOHHASI 000JI0UKAa» .

IdnekmpoHHaa 006010UKA — COBOKYIIHOCTH BCEX
9JIEKTPOHOB B aToMe.

OTMeuaeM, UTO BarKHEHIIe XapaKTePUCTUKOI dJIeKT-
poHa B aToMe SABJISETCS SHEPIUs €ro CBA3U C AJPOM.
OJIeKTPOHEBI, o0JIagaole OJIU3KUMY 3HAYCHUAMHU SHEP-
ruu, o0pasyoT INeKMPOHHBLIL CNLOU.

PacckasbiBasg O CTPOEHHH JJIEKTPOHHOI 000JOUKU
aToMa, MCIOJb3YIOT Ta0JUILy 3.

OrMmeuaeM, UTO pacipemesieHle dJIeKTPOHOB IO OopOu-
TAIAM XapaKTepusyeT 3SJIEKTPOHHYI0 KOH(PUI'YPAIIUIO
aroma. Ee oTpa)kaloT C IIOMOIIBIO SJEKTPOHHOMN (op-
MyJibl. 1A aToMa BOZOpPOa 3TO IPOCTO YKa3aHUe, Ha Ka-
KOI opOuTAaIN HAXOAUTCA eINHCTBeHHBIH 9JIEKTPOH — Ha
1s-opburanu, I03TOMY SJIEKTPOHHAsA (popMyIa aToMa BO-
mopoxa 1si.

Yuciio 3JIeKTPOHOB HA OPOUTANSAX KaXKIOr0 TUIIA YKa-
3BIBAIOT BEPXHUM MHIEKCOM, KOTOPBIHA 3alMCHIBAIOT OKO-
JI0 OYKBEHHOT'0 0003HAUEHU A OPOUTAJIH, II0J00HO IIOKa3a-
TeJII0O CTelleHNM B MaTeMaTuke. Hampumep, sJIeKTPOHHASA
(dopmysia aTomMa KaJlbIua

1522522p%3523p64.s2.
Ilanee KpaTKO XapaKTepu3yeM OCHOBHBIE 3aKOHOMED-

HOCTH pacIpeiejieHusA 3JIeKTPOHOB II0 opOuTalaAM (maH-
Hasg yuyeOHasa mHOPMAIUS OaeTcA B YIIPOIIEHHOMH, MO-
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Tabauma 3

CrpoeHue 3JIEKTPOHHOI 000JTOYKM ATOMOB

Makcu-
Makcu-
MaJbHOe
MaJjIbHOE
JHepreTH- YUCJIIO
JdHepreTH- . Yucao YUCIO0
. YyecKuii 3JIEKTPO-
YecKui opoUTa- | IJTEKTPOHOB
mox- . HOB Ha
YPOBEHb e Ha Hepre-
YPOBEHb THYeCKOM HEepPreTH-
HOXVDOBHE YeCcKOM
AyP YpPOBHE
1 s 1 2 2
s 1 2
2 8
P 3 6
S 1 2
3 P 3 6 18
d 5 10
s 1 2
P 3 6
4 32
d 5 10
f 7 14

IeJbHOM MHTEepIIpeTanuil, YTO COOTBETCTBYEeT 0a30BOMY

YPOBHIO):

e 9JEKTPOH 3aHUMAaeT OpOUTAJb, SHEPTUA KOTOPOI MU-
HUMAaJIbHA;
e KakIad opOUTa b MOXKET ObITHL 3alloJIHeHa He 0oJjee
YeM IBYMSA dJIEKTPOHAMU.
3aTeM MOKas3bIBaeM, KaK MOYKHO MCIOJIb30BaTh Ilepu-
onumueckyio cucrtemy [I.W. Mennesneea nada ompenesie-
HUS 9JIEKTPOHHOM KOH(MUTYypaAIlU aTOMOB 3JI€MEHTORB.
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YT00BI COCTABUTEL 9JIEKTPOHHYIO (POPMYIY, HEOOXOIHU-
MO 3HATh CJEAYIOINE TPaBUJIA:

1) uKcyio 3JIEKTPOHHBIX CJIOEB B aToMe, KOTOpPHIe 3a-
MMOJIHAIOTCA 3JIEKTPOHAMU, OIPeHe/IsaeTcs: HOMepPOM IIepH-
0o7la, B KOTOPOM HaXOAUTCA XUMUUYECKUIL 9JIEMEHT;

2) umcyo BJIEKTPOHOB HA BHEITHEM YPOBHE JJIA dJie-
MEHTOB TJIaBHBIX MOATPYII OIpeaessieTcd HOMePOM
rPYIIBI, B KOTOPOIl HAXOAUTCA XUMUUYECKUHN 2JIEMEHT;

3) y aTOMOB 2JIEMEHTOB 4-T0 U 5-T0 IePUOIOB BHAUAJE
3aMOJIHAETCA BJIEKTPOHAMM S-OPOUTAIN BHEIITHETO YPOB-
Hf, 3aTeM d-0opOWTANIM TPEJBHEITHETO YPOBHS, a 3aTEM
p-opOuTaM BHEITHETO YPOBHA.

KonkperusupyeM paccMOTPEHHBINI MaTepuaJi, COCTaB-
JIsiS 3JIeKTPOHHBIE (POPMYJIbI:

a) 9JIeMeHTOB MaJbIX IIePUOJOB, HANPUMEpP aproHa,
yriiepoza, KpeMHUsA, XJ0pa, (ropa, 1uTHsa, HATPUS;

0) 2JIeMEeHTOB OOJIBIIINX IIePUOA0B, HAIIPUMEpP CKAaH-
Ius, Maprauiia, IuHKa, MUPKOHNU, PYyTEeHUs, cepedpa.

Hanee pacckasbIiBaeM O KJIACCU(PDUKAIIUYA XUMUYECKUX
2JIEMEHTOB II0 TOMY, KaKOHi MOAYPOBEHb B €r0 aToMe 3a-
moJHAEeTCA: S-, p-, d- u f-snemenTsl. IIpemylaraem yua-
IIIAMCS 0XapPaKTePU30BATh C 9TOM TOUKY 3PEHUA X UMUUe-
CKMe 5JIeMEeHTHI, SJIeKTPOHHBLIE (POPMYJBI KOTOPHIX OHU
cocTaBUJIM paHee. 3aTeM paccMaTpuBaeM IIOJOMKEHUEe B
ITepuoguueckoii cucreme . YI. MeHgeneera s-, p-, d- u
f-271eMeHTOB, UCIIOJIL3YA PUCYHOK 4 yueOHUKA.

JHesaTenbHO Ha 9TOM ypOKe KPaTKO OXapaKTepus30-
BaTh OCOOEHHOCTH CTPOEHUS BJIEKTPOHHBIX 000JIOUEK XU-
MUYECKUX DJIEMEHTOB-METaJIJIOB W 3JIEMEHTOB-HEMEeTAaJI-
JIOB, MCIIOJIb3YA PUCYHOK 6 yueOHUKA:

1) 1151 BJIEMEHTOB-METAJIJIOB XapaKTepPHO HebGOoJIbIIoe
YKUCJ0 3DJIEKTPOHOB (1—3 Ha BHEIIHEM 3JIEKTPOHHOM
cjoe);

2) IJisi 3JIeMEHTOB-HEMETAJIJIOB XapaKTepHO O00JIbIlloe
YUCJIO BJIEKTPOHOB (4—7) HaA BHEIIHEM BJJIEKTPOHHOM
coe.

OJoMawHee 3agaHue §1, yop. 5—8.
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MHouempagyanbHble 3apgaHwuna. Ilogroro-
BUTH coo0IeHnA (K ypory «oHHas cBa3b. MMoHHAA Kpuc-
TaJaudecKasa pemieTka»): «Oco0eHHOCTU CTPOeHHA u
CBOMCTB 06JIaTOPOIHBIX I'a30B», « IHEepTHLIE uIn 6J1aropo/-
HBIe Tasbl», «CBOMCTBA BEIECTB C MOHHOM KpUCTAJIMUe-
CKOI peleTKoi», «IIpuMeHeHre BellecTB ¢ MIOHHOM Kpuc-
TAJITTYECKON PeIeTKOn » .

MNepunopnyecknn 3akoH

n lNepunopnyeckaa cmcrema

A. N. MeHpeneeBa B cBeTe TeOpuUN CTPOEHUS
atoma (1/2)

Ll e n n. PaccMoTpeTh Ha IpuMepe IePpUOIUIeCKOro 3aK0-
Ha 9Talbl CTAHOBJIEHUS HAYYHOM TEOPHUU: MPENIIOCHLIKH,
opmyupoBKa 0000IeHNsI, pa3BuTHe. IIOBTOPUTH 3aK0-
HOMEPHOCTH WM3MEHEHUS CBOICTB 3JEMEHTOB M obOpasye-
MBIX UMU BelriecTB B Ilepumognueckoii cucreme 1. 1. Men-
JleJieeBa B CBETe TEOPUU CTPOCHUSA aToOMa.

TpeGOBava K YPOBHIO MOAroTOBKU Yy4allunxcsa

3HaTb U NMOHUMATEL:

e OIIpeIeJeHUA MOHATUN « XUMUYECKUI DJIEMEHT», «IIe-
puom», «TpylIa», «TJaBHAA IOATPYIIIIA», «BaJICHT-
HOCTBb», «CTeIIeHb OKHUCJEHUI», «MeTaJJIuUuecKIe
(BocCTAaHOBUTEJNILHEIE) CBOMCTBAa», «HEeMETAJJINUECKIIe
(oKucIUTEeIbHBIE) CBOMCTBAa», <«BBICIIHUM OKCHUI»,
«BBICHINT TUAPOKCU» ;

e (OPMYJIUPOBKM IIEPUOAUUECKOTO 3aKoHa (JaHHYIO
1. 1. MeHes1eeBBIM 11 COBPEMEHHYIO).

YMeThsb:

e XapaKTepHu30BATL XMMHUYECKMNEe dJeMeHThl MAJILIX IIe-
PHOIOB II0 UX IOJIOKeHMIo B IleproagnuecKoil cucreMe
. . Menneneena;

e OOBACHATL 3aBHCHUMOCTL CBOMCTB BEII[ECTB OT UX CO-
CTaBa U CTPOEHU;
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e XapakKTepusoBaTh 3HaueHue IlepuoxruecKoro 3akoHa
u Ilepuoguueckoii cucremsl . 1. MeHzeeeBa.

MeTopgunyeckue pekomMmeHaaLnn

B Hauase ypoka coofIjaeM ero TeMy, OTMeUYaeM, UTO
CerofHsI IPEACTOUT OOOOIIUTH 3HAHWUSA, KOTOpPbIE yua-
IIMecs HOJYUUIN 34 BECh IIPEAIIEeCTBYIOIUI Hepuos o6y-
YeHUSA XUMUU B BUJIe TIEPUOAUIECKOT0 3aKOHA.

IIpennmaraem yuaiqumcs OOBACHUTH, UeM IIePUOLUUE-
CKUII 3aKOH OTJIMYAEeTCA OT MHOTMX APYyrux (pyHmamMeH-
TaJbHBIX 3aKOHOB ITPUPOALI (HallpuMep, 3aKOHa COXPaHe-
HUSA MacChl ¥ SHEPTruu, 3aKOHA BCEMUPHOTO TSATOTEHUS
" Ip.).

06006112 OTBETHI yUalluXcs, (OPMYJIUPYEeM BBIBOJ:
MIepUuoANYECKUH 3aKOH He MOKeT OBITh 3aIlliiCcaH B BUE
MaTeMaTuYeCcKo (hopMyJIbl UJIN YPaBHEHHUA, a MMEeT Ha-
rIsgHoe rpaduyeckoe orpaskenue B popme Ilepuommue-
CKOM cucTeMbl XMMUYECKUX 3jieMeHTOoB. OHaA IIpeacTaB-
JIeHa TJIABHBIM 00pasoM pasJUYHBIMU BUAAMM TaOJIUIL.
JdeMOHCTPUPYEeM KOPOTKOIEPUOAHBLIM M MJIMHHOIIEPUOI-
HBI BapmaHThI [lepmoguueckoii cucremsr I[. 1. Menpe-
JieeBa.

ITepuoguueckuit 3akon u IlepuogmueckKas cucreMma
. . MengeneeBa ABISIOTCA OCHOBOM COBPEMEHHOUN XW-
muu. OHU OTHOCSTCS K TAaKUM 3aKOHAM, KOTOPBIEe peasb-
HO CYIIEeCTBYIOT B IIPUPOJE 1 IIOITOMY HUKOTAA He II0Te-
PAIOT CBOEro 3HAUEHUS.

OTKpBITHE IePUOIUUECKOTO 3aK0HA OBLIO ITOTOTOBJIE-
HO BCEM XOIOM KCTOPUU PA3BUTUSI XWMHU, OJHAKO IIO-
TpeboBajiach BCA IeHUAJBLHOCTh HAYUYHOTO IIPEIBUIEHUA
. . MengeneeBa, UTOOLI 9THM 3aKOHOMEDPHOCTH OBLIN
chopmynupoBaubl. IloguepkuBaemM, uTO HIpu O6GCYKIe-
HUY OTKPBITUA MEePUOJUUECKOr0 3aKOHA MBI OyIeM II0JIb-
30BaThbCS COBPEMEHHBIMHU 3HAUEHUSAMU TeX TEPMUHOB,
KOTOpbIe TPUMEHSIJ BEIUKUN PYCCKUN XUMUK: «aTOM-
HEBIIl BEC» — «OTHOCUTEJIbHAS aTOMHAS Macca», «BaJIeHT-
HOCTb» — «CTelleHb OKMUCJeHus». IIpemsaraeM BCIIOM-
HUTD ONPeAeJeHUS 9TUX MOHATHH.
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Banenwmnocms — 35TO CBOWCTBO aTOMOB XHMUUe-
CKUX 3JIEMEHTOB 00pas3oBBLIBATL XUMUUecKue cBa3u. Oma
oIIpefiesiseT YMCJI0 XUMUUECKUX CBA3ei, KOTOPBIMU JaH-
HBII aTOM COEIHHEH C APYTMMI aTOMAaMM B MOJIEKYJIE.

Cmenens oKxucnenua — 9TO YCJIOBHBIN 3apsAl aToMa
XMMHUYECKOI'0 9JIEMEHTa B COeIMHEHI, BhIUNCICHHBIN Ha
OCHOBE IIPEAIIOJIOMKEHMA, UTO OHO COCTOUT M3 HPOCTHIX
MOHOB.

A paccMoTpeHUs MaTepuajia ypoKa TaKyKe BayKHO
MOHMMATh 3HAUEHNEe TaKUX IIOHATHUM, KaK «MeTaJlInde-
ckue (BOCCTAHOBUTEJbHBIE) CBOMCTBa», «HeMeTaJLJInue-
ckue (OKHCIUTENbHBIE) CBOMCTBA», «BBLICIIMM OKCHUI»,
«BBICIINHT TUAPOKcun». Ilpemyiaraem ydammmcsa BCIIOM-
HUTD ONpeneeHus 3TUX MOHATUH.

Memannuweckue (6occmanosumenvHble) CE0U-
Ccmeéa — 3TO CIOCOOHOCTh ATOMOB (MOJIEKYJI, MOHOB) OT-
IaBaThb 3JIEKTPOHEI.

Hememannuuweckue (oxucaumenvHbvle) coUCm-
84 — 3TO CIIOCOOHOCTh AaTOMOB (MOJIEKYJI, MOHOB) IPUHU-
MaTh dJIeKTPOHEI.

Bovicuwuii okcud — 3To OMHAPHOE COeIMHEHNEe C KUC-
JOpoJioM (B CTENEHW OKUCJIEHUS —2) XUMHUUECKOTO 3dJe-
MEHTa, B KOTOPOM OH IIPOSIBJISAET MaKCHMAaJbHYIO (BbIC-
IIyI0) CTeIIeHb OKUCJIEHUS.

Boicwuii 2udporxcud — 3TO THUIPOKcHU], obpasye-
MBI XMMHUYECKUM 3JIEMEHTOM B BBICIIIEN CTEIEeHU OKMUC-
JIeHUA.

IIpemmmecrBerauku 1. MI. MeHmeneeBa cpaBHUBAJIU
MeXKIy co0OM TOJIBKO CXOJIHBIE 3JIEMEHTHI, a II09TOMY U
He CMOIVIM OTKPBITH HEePUOAUUYECKUI 3aKOH. B oTimune
ot Hux [[. 1. MeHzeneeB 00HADYKUJ IEPUOTUIECKOE U3-
MeHeHUe CBOICTB 3JIEMEHTOB U UX COeIUHEHUN B 3aBUCH-
MOCTHU OT M3MEHEHUS BEeJIUUYUH UX OTHOCUTEJIHLHBIX aTOM-
HBIX MacC, CpaBHHBasA MeKIy cO00H Bce, B TOM UHCJIE U
HECXOJHbIe 3JIeMeHThl. B cBOeM OTKPBLITUM OH OMKPAJICS
Ha YeTKO c(hopMyJIHUPOBAHHBIE NCXOAHEIE IT0JOMEeHMS:

e 00Illee HEM3MEHHOE CBOMCTBO aTOMOB BCEX 3JIEMEH-

TOB — MX OTHOCUTEJbHAs aTOMHAas Macca;
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e CBOWCTBa 9J€MEHTOB 3aBUCST OT UX OTHOCUTEIbHBIX
aTOMHBIX Macc;
o dopma 9TO 3aBUCUMOCTHY — IIePUOUUECcKas.

H. . MeHesieeB pacioIOKUJI BCe USBECTHBIE EMY XU-
MUYeCKUe 3JIeMeHThI (UX K TOMY BpeMeH! ObLIO OTKPBITO
63) B IIUHHYIO IETIOYKY B IOPAAKE YBEJUUYEHU 3HAUe-
HUHM UX OTHOCUTEJIHLHBIX aTOMHBIX MAcC ¥ 3aMeTUJI B 3TOM
IETIOYKe OTPEe3KU — IIePUOABI, B KOTOPHIX CBOMCTBA XWU-
MUYECKUX BJIEMEHTOB U 00Pa30BAHHBIX MMU BEIIIECTB M3-
MEHSAJNCH CXOTHBIM 00pa3oM.

VYuaiuecs BBIIOJHAIOT Ja00OpaTOpHbIA onblT «Mome-
JUpoBaHUe MmocTpoeHusi Ilepumommueckoit cucreMsbl (Tad-
JIUIHI) 9JIEMEHTOB», KaPTOUKU AJSA KOTOPOTO OHU HM3TO-
TaBJIMBAIOT JOMa 3apaHee.

BrimonHeHnme s1a60paTOPHOTO OIBITA ITO3BOJIAET yua-
IIUMCA BBIABUTH U CHOPMYJIUPOBATEH CJIEAVIOIIVE 3aKO-
HOMEDPHOCTHU:

B nepuodax:

1) meTa/LInUeCKe CBOMCTBA — OCJIabeBaioT;

2) HeMeTaJlInYeCcKHe CBOMCTBA — YCUJIUBAIOTCA;

3) cTemmeHb OKMCICHUS DJIeMEHTOB B BBICIIINX OKCHAAX
U TUAPOKCHUIAX yBeauumBaercsa oT +1 mo +7, a B 1eTyuux
BOJIOPOIHBIX COEMUHEHUAX yBeauumnBaerca oT —4 nmo —1;

4) BBICIIIE OKCUABLI OT OCHOBHBIX uepe3 aM(OTepHbIe
CMEHSIIOTCS KUCJIOTHBIMY;

5) BpICIIE THAPOKCHUABI OT IIejioueil uepes amdo-
TepHBIE TUAPOKCUIbI CMEHAIOTCA KHUCJIOTAMU.

Ha ocuHoBanuu stux HabmogeHuii . V1. MenmgeneeB
coesas BBIBOJ — COPMYJIUPOBAJ IIePUOIUUECKU 3a-
KOH:
céolicmeéea XuMuiecKux InemeHmoé u obpa3ye-
MbLX UMU 6eu,ecmé Haxo0amcsa 6 nepuoduieckKkou
3aeucumocmu om ux OMHOCUMENbHBLX AMOMHBLX
macc (nepBassi GOPMYJUPOBKA HAaeTCAd B COBPEMEHHBIX
TepMUHAX, He UCKAKAIOIIUX ee CYyTH).

IlepBasi opMyIUPOBKA IEPUOJUUECKOTO 3aKOHA CO-
XpaHsaga cuiay Ha npordskeHuu 40 jer, HO mepuoxUye-
CKUI 3aKOH OCTaBaJICA JUIIb KOHCTaTaruen (GakToB u He
uMesa (PU3NYecKoro oOOCHOBAHMUSA, KOTOPOE CTaJI0 BO3-
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MOKHBIM JuIIL B cepenuue 1910 r., xorga Oblia paspa-
O6oTamHa sepHO-IIJIaHeTapHasa MOJEeNb aToOMa.

Yuaruecs 3acayIInBaiOT COOOIIIeHNEe OAHOKJIACCHUKA
«@PaKThl, MOATBEPKIAIONTNE CIIPABEIJINBOCTH ITEPUOLH-
YEeCKOTO 3aKOHA U er0 IPOTHOCTUUYECKYIO QYHKIIUIO» .

IIpomom:xaem pacckasd: OBLIM OTKPBITHBI HM30TOIIBI
(mpemaraeM BCOOMHUTH, UTO 9TO TaKoOe), CYIIECTBOBA-
HUe KOTOPBIX TaKiKe MOKAa3bIBAJIO, YTO CBOMCTBA XUMUYE-
CKUX BJIEMEHTOB M 00pa30BaHHBIX MMU BEII[ECTB 3aBUCAT
He OT 3HAUeHUI OTHOCUTEJHLHOM aTOMHOM Macchl (y M30-
TOIIOB 9JIEMEHTa OHU Pa3HbIE), a OT 3apPsAN0B UX aTOMHBIX
anep (oHUM omgMHAKOBBIE y M30TOINOB). OTKpPBITHE M30TO-
OB O0'BSICHMIIO, Ka3aJIoCh ObI, aHOMAJIbHOE PACIIOJIOXKe-
HUEe HEKOTOPHIX 3jieMeHTOB B IlepmommuecKoii cucreme
. . MengeneeBa, He COOTBETCTBYIOIEE YBEJIUUEHUIO
WX OTHOCHUTEJBHOW aTOMHON MAaCChI: aproHa M KaJus,
TeJUIypa U 1oja, HUKeJd U KobaibTa.

Bri10 TaKiKe yCTAHOBJIEHO, YUTO IMOPSAAKOBBIN HOMED
anemeHnTa B Ilepumoamueckoit cucreme II. I. MennesneeBa
YUCJEHHO PaBeH 3apAny sapa ero aroma (Moamu, 1913).

IIpepnaraem yyaimumca AaTh COBPEMEHHYIO (DOPMYJIH-
POBKY IIePUOJAMNUECKOTO 3aKOHA:
céolicmeéa xumuiecKux 3n1emeHmoé u oo6pa3oean-
HblX UMU eu,ecmé Haxodamcesa 6 nepuoduieckKou
3asucumocmu om 3apadoé ux amomHbLx adep.

Hamee paccmarpuBaeM CTPYKTypy Ilepmomudeckoi
cuctembl . 1. MeHesieeBa Ha OCHOBE YUYEHUSA O CTpoOe-
HUU aToMa. PopMyJIMpyeM OHpenesieHUuA IMOHATUN «IIe-
puoz», «IpyIIa», pacCMaTPUBaeM TUIBI I'PYIII (TJIaBHAA
¥ mobouHasd).

ITomuepkuBaeM, UTO Kaskjoe IPUHATOE B TabauIie 060-
3HAUYEHUE OTPa’KaeT KaKy-Iub0 0COOEHHOCTH B CTpOe-
HUU aToMa.

IIpoBoauMm Geceny 1o BOIrpocam.

1. YUro mokasbIBaeT MOPAIKOBBIN HOMED XUMUYECKO-
ro nsyaemeHTa B Ilepmonmueckoit cucreme [I. YI. MeHnpe-
neeBa?

2. Kak ompenesuTh YMCJI0 HEHTPOHOB B aTOME XUMMU-
YeCcKOTIo 3jeMeHTa?
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3. B uem zakiiouaercs (PU3MUECKUI CMBICJ HOMEpa
nepuoga?

4. B uem 3akJjiouaeTcsa (PU3MUYECKUH CMBICJ HOMeEpa
rpynnb?

IIpu nayueHnn XxuMuu U3 pacueTa 2 4 B HEJeJI0 JKeJjia-
TeJIbHO PAcCMOTPETh B3aMMOCBSI3b U3MEHEHUS MeTaJLIu-
YeCKUX U HEMETAJJIMYECKUX CBOICTB B IIEpUOaX U I'PYII-
nax Ilepmommueckoit cucrembr [[. I. MenneneeBa co
CTPOEHVEM aTOMOB XMMHWUYECKUX BJIEMEHTOB. YyUaluecs
BBITIOJTHAIOT 3aJJaHUE.

Broumure nmponyiieHHbIE CI0BA.

B nepuodax merannivuyeckue CBOMCTBA ..., a HEMETAJ-
JIUYECKHe ..., IOTOMY UTO:

e 3apdaj anpa...;
e UNCJO JJIEKTPOHOB HAa BHEIIHEM JHEPreTUUYECKOM

YPOBHE ...;

e UNCJIO BHEPTreTUYECKUX YPOBHEH ...;
e PpaamWyc aToMa ... .

B zpynnax (ezna6rnbitx nodzpynnax) MeTaaaindecKue
CBOJICTBA ..., 2 HEMETAJJINYECKUE ..., IOTOMY YTO:

e UHNCJIO 39JEKTPOHOB HAa BHEIIHEM 3YHEPreTUYeCKOM

YDPOBHE ...;

e UHCJIO BHEPTeTUYECKUX YPOBHEH ...;
e Ppagmyc aToMma ... .

IIpennaraemMm oxapaKTepHU30BaTh IOJIOKEHUE XUMHUYE-
CKUX 9JIEMEHTOB-METAJIJIOB M XUMHUUYECKUX IJIEMEHTOB-
HeMmeTas1oB B Ilepuonunueckoit cucreme 1. 1. Mennese-
eBa (9TO MO3BOJIUT COKOHOMUTDL BPEMs HA U3YUEHUHE TEM
«Metannbi» u «HemeTanab»):

1) smeMeHTEI-MeTaJLIBI HaxonATcsa B Ilepuommnueckoii
cucreme [I. I. MengeneeBa Hmke jsuanuu B—At B rias-
HBIX ¥ TOOOYHBIX HOATPYIIIIaX W BBIIIE 9TOU JIMHUYU TOJIb-
KO B TOOOYHBIX MOATPYIIIaX;

2) sJIeMeHThI-HeMeTaJIJIbl HaxogATcs B Ilepuomuue-
ckoii cucteme II. I. MeHnzneneeBa Boiiie JuHuu B—At B
TJIABHBIX MOATPYIIIAaX.

Yuamueca 3acayIInBaioT COOOIeHNe OTHOKJIACCHUKA
«3HaueHUe IIepUuoAnUYecKoro 3akoHa u Ilepmommueckoit
cuctemsl [I. 1. MeHnzeseeBa».
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Ucnonsaya Tabaumy 2 ydyeOHMKA, OOCY:KIaeM II0JIO-
sKeHue Bogopoza B Ilepuommueckoii cucreme . VI. Men-
IesieeBa. PaccMoTpeHmre 9TOro BOIpoca II03BOJIAET 0000-
IUTH OOJIBIIIOE YKCJIO BeAYIIUX IIOHATHI Kypca: 0 CTPO-
€HUU aToOMa, 0 XUMUYECKOI CBA3U, 00 OTHOCUTEJIbHOCTH
IeJieHNs XUMHUYECKHX JJIeMEHTOB Ha MeTAJLIbl U HeMe-
TaJIJIbI.

MOKHO Tak/Ke IPENJOKUTh YUAIMMCHA BBIIIOJHUTH
3aJaHnsd.

1. IToguepKHUTE CHUMBOJIBI XMMHUUYECKUX DJIEMEHTOB-
METaJIJIOB U PACIIOJIOKUTE UX B MOPALKE YCUJIEHUS Me-
TAJITNYECKUX CBOMCTB:

a) Cl, Al, S, Na, P, Mg, Si;

6) Sn, As, N, Ge, C, Pb.

2. IloguepKHNTE CHUMBOJBI XNMHUUYECKHX 3JIEMEHTOB-
HEeMEeTAaJIJIOB 1 PACIIOJIOMKUTE UX B IOPSAAKe YCUJIEeHUI He-
MeTaJlJINUeCKUX CBOMCTB:

a) Li, F, N, Be, O, B, C;

0) Bi, As, N, Sb, P.

3. CpaBHUTe aTOMBI, IOCTABUB 3HAKU <, > HUJIU = BMe-
CcTO *:

a) 3apapg aapa: Al *Si, C* N, O *S, Mg * Ca;

0) uncy0 3JeKTPOHHBIX caoeB: Al * Si, C * N, O * S,
Mg * Ca;

B) UMCJIO 9J€KTPOHOB HA BHeIlllHeM ypoBme: Al * Si,
C*N,O0*S, Mg * Ca;

r) paguyc aroma: Al *Si, C* N, O * S, Mg * Ca;

I) Mmetaymueckue cBoiictsa: Al * Si, Mg * Ca;

e) HeMerasinueckue cBoiicrBa: C * N, O * S.

ITpu BRImONTHEHUU 3TUX U APYTUX 3aJaHUU IO JaHHOU
TeMe MOJKHO HCIIOJb30BATh HATJIALHBIE ITOCOOUA «3aKo-
HOMEPHOCTH H3MEHEHHUS CBOMCTB aTOMOB XUMHUYECKUX
9JIEMEHTOB IVIABHBIX IOATPYII» U «3aKOHOMEPHOCTH MU3-
MEHEHH’S CBOMCTB COEIMHEHHII XHMHUYECKHUX 3JIEMEHTOB
IJIaBHBIX IIOATPYIII» .

Homariiee 3agaHue 0 JaHHOM TeMe MOKeT ObITh cJie-
nyromuM: «llafiTe XapaKTepUCTUKY XUMUYECKOTO 3Jie-
MeHTa (IIpeasaraeM BBLIOpATh SJIEMEHT U3 CJIEAYIOIIEro
CIMCKAa: JUTHUi, 6epuanii, 6op, yriepon, a3oT, HATPUI,
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MarHuii, aJJIOMUHUNI, KpeMHUu#, pocdop, cepa, XJIop, Ka-
JIUN, KaJbI[UU) IO ero IoJjoykeHuio B llepmommueckoir
cuCTeMe, 3aIl0JHUB IPOITYCKU B TEKCTE.

XapakTepucTUKA dJIEMEHTa

1. MNMonoxeHne 3snemeHTa B [lepuognyeckon CUCTEME.
... (IOPADKOBLINA HOMED ...) BTO BJJIEMEHT ... Iepuoaa,
... IOATPYHONEI ... Tpynnsl IleprognuecKkoil cucTeMbl.

2. CTpoeHne aToma, ero CBoucCTBa. Ymciio MpPOTOHOB B
aToMe ... PaBHO ..., YHCJO 3JEKTPOHOB — ..., UHCJIO
HEeUTPOHOB B U30TOIIE ... — ..., 3aAPAI AApPA ..., IJTEKTPOH-
Hada ¢opmyJaa ..., dJEKTpPOHHO-rpaduueckad QopMmyJia
BHEIITHETrO CJI0d ... . ATOMLI ... IIPDOABJIAIOT ... CBOMCTBA.

3. lNpocToe BelWeCTBO. ... — 3TO ... .

4. BbICLUMW OKCWA, €ro XapakTep. ... 06pasyeT BBICIINHI
oKcupm, hopmysa KoToporo ... . [Io cBoiicTBam 9TO ... OK-
cunm.

5. Beicwmn rugpokcng, ero xapakTep. ... 06pa3yeT BbIC-
I TUIpoKcun, (popmyaa KoToporo ... . Ilo cBoiicTBam
37O ... .

HpI/I BBIIIOJIHEHHNHN 9TOI'0 3aJaHUA TaKXe MOMHO HC-
IMOJIL30BaTh HATJIAAHOE mocobue «XapaKTepUcTUKa dJie-
MEeHTa II0 ero MOoJIOXKeHUIo B [lepuoguueckoii cucteme» .

JoMawHee 3agaHwMe. §2,yop.3,5,7.

WMhoweumayanbHble 3apjaHuns Ilogroro-
BUTH co00IeHnsA (K YPOKY «KoBajleHTHasT ¢BA3L. ATOM-
Hasg U MOJIEKYJSPHAA KPUCTAJJINYECKUE DPEIIeTK!»):
«CBoiicTBa BeIeCTB C aTOMHON KPHCTAJJIUYECKOH pe-
mieTKoIi», «IIpmMeHeHHe BeIecTB C aTOMHOM KPUCTAJI-
JUYECKOI perieTKoi», «CBoiicTBa BeIeCTB C MOJIEKY-
JAPHON KPUCTAJLINYECKOUN pelrneTKoi» u «IIpuMmenenue
BeIIleCTB C MOJIEKYJISPHON KPUCTAJJINUYECKON perer-
KO ».

MNoHHaa cBA3b.
MoHHas kpuctannuyeckas peluetka (1/2)

Ll e n n. O600HINTE 3HAHUA yUAITUXCA 00 MOHHON XMMMU-
yecKoil cBasu. IIpouIrocTpUpoOBaTh MOJOMKEHNE O 3aBU-
CHMOCTH CBOMCTB BEII[eCTB OT UX COCTABa M CTPOCHUA Ha
IIprMepe NOHHOM XMMHUUYECKON CBA3Y M MOHHOM KPUCTAJI-
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JUYECKOU pelleTKu. AKTyaln3upoBaTh 3HaAHUA 00 OKUC-
JIEHUW ¥ BOCCTAHOBJIEHWU KAaK IPOI[ECCAX, CBA3BAHHBIX C
U3MeHeHMeM COCTaBa U CTPOEHUA JJIEKTPOHHBIX 000JI0-
yeK aToMoB. PopMupoBaTh 00IeyueOHbIe YMEHUA yua-
IUXCSA, WUCIIOJb3YA MaTepruaa o0 KjaccupuKaluu MOHOB
0 pa3HbIM Hpu3HaKaM (II0 CoCTaBy W MO 3apAny). JaTb
MOHATHE 00 OTHOCUTEJIbHOCTH WCIIOJIb30BAHUA MMOHATUSI
«MOHHAS CBA3D».

TpeGoBaHMS K YPOBHIO MOArOTOBKM YYaLLUXCS

3HAaTb U MOHWUMATHL:

e oOIpeneieHUA IMOHATUHN «BeIecTBa HEMOJIEKYJIAPHOIO
CTPOEHUA», «MOHHAA CBA3b», «MOHHAA KPUCTAJLINUE-
CKad pelIeTKa», <«WUOHBI», «aHUOHBI», «KATHUOHBI»,
«OKHUCJIeHUE», «BOCCTAHOBJIEHUE», «IIPOCTHIE HMOHBI»,
«CJIOKHBIE MOHBI» .

YMeTsb:

e ONpeneNsATh COeJUHEHUs, OOpasoBaHHbLIE WOHHOM
CBA3BIO;

e XapaKTepu3oBaTb MOHHYIO CBA3b;

e OOBACHATH 3aBUCUMOCTDL (l)I/ISI/IquKI/IX CBOICTB U IIpn-
MEHEeHUdA BeEIeCTB C MOHHBIM THWUIIOM CBA3U MW MOH-
HOU KPUCTAJJINYECKOIN PEeIeTKON OT WX COCTaBa M
CTPOEHUA.

MeToauyeckme peKoMmeHpauun

B Hauase ypoka pacckasbIBaeM 0 XUMULECKOI C8A3U
KaK OJHOM M3 BaKHEUINUX NOHATUUA XUMUU, UCIIOJIb3ye-
MBIX OJis 00O3HAUEeHUsS B3aMMOJEMCTBUIi, B pe3yJjbTaTe
KOTOPBIX ATOMBI COeIMHAIOTCA ¢ 00pa3oBaHUEM XUMUUe-
CKHUX BEIIeCTB.

OTMeuaeM, UYTO MHTEPEC YUCHBLIX K U3YUEHUIO XUMUUe-
CKOIi CBA3U 00YCJIOBJIEH:

1) Ba’KHOCTBIO TIPUYMH OOPA30BAHUA XUMUYECKUX
CBs3eN 1 N3YUeHU X KOJNUYECTBEHHBIX XapaKTEePUCTUK
(aTU BOIIPOCHI B OCHOBHOM M3YyYalOT B IPOPUILHEIX KJac-
cax ¥ BY30BCKUX KypcaX XMMUN);
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2) BOBMOKHOCTBIO IIPOBECTH KJacCHU(pHKaAIIUIO Be-
IIIeCTB HA OCHOBE IIPEJCTABJICHUHN O THUIIAX XUMHUUECKOM
CBSI3W, KAKIBIN M3 KOTOPBHIX O0YCJIOBJIMBAET OIpeIeseH-
HbI€ CBOMCTBA COENMHEHIIM.

IIpegyaraem yuyamumcsa BCOOMHUTh, KaKUe TUIIBI XU-
MUYECKOH CBA3W OHU PacCMaTPUBAJM B Kypce XUMHUHU B
8—10 komaccax, m cooOIfaeM, UTO CEroJHs Ha YPOKe
OyzmeT pacCMOTPEH MaTepuas 00 MOHHOU CBA3U.

Ob6paiiaeM BHUMaHNe Ha TOT (PaKkT, UTO HaMeHee pe-
AKI[MOHHO-CIOCOOHBIME, OO0JaZaloInuMu Hambojaee yc-
TOMUYNBOI CHCTEMOM 5JIEKTPOHOB, SABJSIOTCS 0Jaropo/-
HBbIe T'asdbl. YuUallyuecs 3acJyIIUBAIOT COOOIeHUs OJHO-
KJacCHUKOB «OCOO0EHHOCTH CTPOEHUS U CBOMCTB 0OJaro-
PoAHBIX ra30B» u «VIHepTHBIE MK 6JIarOPOJHBIE ras3hbl» .

dopmMyaupyeM BBIBOJ: aTOMBI 0JIarOPOJAHBIX I'a30B CO-
Iep:KaT Ha BHEIIHEM OJJIEKTPOHHOM CJI0€ II0 BOCEMb
SJIEKTPOHOB, 3a HCKJIOUEHHUEM TI'eJiisd, Y KOTOPOr'o BCEro
IBa 9JeKTpoHa. [[1a O0JBIINHCTBA XUMUUECKUX DJIeMEeH-
TOB «9JEKTPOHHBIN OKTeT» IMpeAcTaBJseT Haubojee yc-
TOHYUBYIO 3JIEKTPOHHYIO KOH(PUTYPAI[UI0. DTOT IPUHITUII
3aIlOJIHEHU SJIEKTPOHHBIX 000J0YEK HABLIBAIOT ITPABU-
JIOM «OKTeTa».

N aero 06 06pasoBaHny XUMHUUECKOUN CBSA3U 3a CUET IIe-
pexona 3JIeKTPOHOB OT OJHOI'0 aTOMa K APYTroMy HpemJio-
skma B 1916 r. memenkuii xuMmuk B. Koccens.

IIpegiaraeM cocTaBUTL CXEMBI, IIOKAa3bIBAIOII[NE JO-
CTI)KEeHNEe YCTOMUMBON 3SJIEKTPOHHONU KOH(MpUTrypamuu
aToMaMM XJOpa, KUCJIOPOoaa, TUTUA U Kalus.

IIpoBoauM Geceny 10 BOIpoOCaM.

1. Kakumu cmocobaMu aTOMBI XMMUYECKUX dJIeMeH-
TOB MOTYT IIPUOOPECTH YCTOMUMBYIO SJI€KTPOHHYIO KOH-
durypaiuio?

2. Kakoii s3apsang mpuoOpeTaeT yacTHIla B pPe3yJbTaTe
OTHAYM JIEKTPOHOB aTOMOM?

3. Kakoii sapsg mpuoOperaeT 4yacTHIla B pe3yJbTaTe
MIPUCOEeAVHEHU S 9JIEKTPOHOB K aTOMYy ?

4. Kax Ha3bIBalOT YaCTHUIIBI, 00Pa3yIOIecs B Pe3yb-
TaTe OTJaul WU IPUCOeIUHEHUS 9JIeKTPOHOB?
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5. Kakoii 3apsg uMeIoT HOHbBI, 00Pa3yIOIecsa U3 aTo-
MOB XMMHUUYECKNX DJIEMEHTOB-METAaJLI0B?

6. Kakoii 3apsag uMeioT MOHBI, 00pa3yIoIInecsa U3 aTo-
MOB XUMHUUECKUX DJIEMEHTOB-HEeMeTaJJIOB?

7. 9T0 MPOMCXOAUT C IPOTHUBOIIOJOMKHO 3aPAKEHHBI-
MU YaCTUIIAMU?

8. Kakyio XuMHU4ecKyIo CBsI3b Ha3bIBAIOT MOHHOM?

O6o011asa OTBeThI ydUaIluXCA, (QOPMYJIUPYEM OIIpe-
IeleHUsl IOHSATUH «OKKCJEHHe», «BOCCTAHOBJIECHUEY,
«UOHBI», «KaTHUOH», <«aHUOH», «HOHHASA XWMUYECKas
CBSI3b».

OKucnenue — 3T0 MPOILECC IIPUCOEANHEHNA JIEKTPO-
HOB OT IPYTI'UX ATOMOB.

Boccmanoénenue — 3TO TIPOIECC OTHAUM BJIEKTPO-
HOB C BHEIITHET0 YPOBHSA APYTUM aTOMaM.

HonvL — 5T0 3apsisKeHHBbIE YaCTUIILI, 00Pa3yIOIecs
B pe3yJbTaTe OTAAYN WU IPUCOeINHEHUS SJIEKTPOHOB.

Kamuon — 3T0 TOJOKUTENBHO 3apsaKeHHas YacTH-
ma.

AHUOH — 3TO OTPUITATEJHLHO 3apAKEHHAST YaCTUIIA.

Honnasa c6a3b6 — 3T0 CBA3b, OCYIIECTBIIAEMAST DJICK-
TPOCTATUUECKNM IIPUTKEHNEM MeXIy KAaTHOHAMHU U
aHMOHAMM, 00PaA3YIOIMMICS U3 ATOMOB B Pe3yJIbTATe OT-
Iauyu U IPUCOeIUHEHU 9JIeKTPOHOB.

Hanee maemM xapaKTepUCTUKY WOHHOIN CBA3W IO TLJa-
HY.

Honnasa cBA3b

1. Mpupoaa CBA3AHHBIX XMMUYECKUX 31eMeHTOB. OTme-
yaeM, YTO MOHHYIO CBA3b 00PAsylOT TUINYHBIE XUMUUE-
CKUe DJIEMEHTBI-MeTaJLJIbI (IeJIOUHbIE U IeJI0UHO3eMeIhb-
HbIe; BCIIOMHUTE, KaKNe MEeTAJJIbI K HUM OTHOCST) U TH-
MUYHbIE XUMUYECKHUEe dJIeMEHThI-HeMeTaJlJIbl (TaJoTeHsl,
KUCJIOPOT).

2. Cnocob 00pa3zoBaHWsA CBA3M. DIEKTPOCTATHYECKOE
MIPUTSMKEHNEe MeXXAy KaTHOHAMU M aHMOHAMMU, 00pasyo-
IIIUMUCSA U3 aTOMOB B Pe3yJIbTaTe OTAAYU U IPUCOeINHEe-
HUSA DJIEKTPOHOB.
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3. MexaHu3Mm obpa3oBaHMa  Xmmuyeckon cesasn. Co-
CTaBJIAeM CXeMbl O0pa30BaHMsS MOHHOUN CBS3U MEXKIY
aToMaMM: a) HaTpud 1 XJIopa,; 6) KaJbllnd 1 KHCJIOpOIa.

Mook uO IPEeqJIOUTh YHalIIuMCA BOCIIOJIB30BATHCA CO-
OTBETCTBYIOIIIUM aJITOPUTMOM.

ANTOpuUTM COCTaBJIEHUSA CXEMBI
o0Opa3oBaHUA MOHHOUW CBA3U

1. OnpegeauTs 3apsAl NOHA, 00PA3YIOIIET0Cs U3 aTOMAa XU-
MUYECKOT0 3JIeMeHTa-MeTaJjljia IPX OTAaue UM 3JIeKTPO-
HOB (T. €. UMCJIO 9JIEKTPOHOB Ha BHEIITHEM JJIEKTPOHHOM
cioe).

2. OmpemenuTh 3apsin HOHA, OOpa3yIOIerocs M3 aToMa
XUMHUYECKOT0 dJIeMeHTa-HeMeTalJa IPU MPUCOoequHe-
HUM UM 3JEKTPOHOB (T. €. YUCJIO SJIEKTPOHOB, HEIO-
CTAIOIIUX [0 3aBePIIeHNs BHEIITHEro ¢JI0sd) 1o opmyJie
N — 8, rme N — 4ucJjio 3JIeKTPOHOB BHEIITHETO YPOBHS,
paBHOE HOMEPY I'DYIIIEI.

3. Yeruo HaliTu HauMeHbIee ob0iiee kpatunoe (HOK) mis
YHCJEeHHBIX 3HAUEHUI 3apAA0B 00pa3yIOIIUXCsA NOHOB.

4. OmpeseauTh YUCJIO ATOMOB METAJLIa, KOTOPOE HYXKHO
B3ATb, 4T00BI OHHU oTasu 970 HOK umcio s71eKTpoHOB,
¥ YKWCJIO aTOMOB HEMeTaJsjla, YTOObl OHU MPUHSAJIHN ITO
HOK uwncso asmekTpouoB. [Ija aToro Heo6X0qmuMo pasje-
authb HOK Ha cooTBeTCTBYIOII[ME MOHAM YHCJIOBbIE 3HA-
YeHUS 3apAN0B. (ITO JelicTBUE BHIMOJHUTEL YCTHO.)

5. 3anmucath cxeMy 00pa3oOBAHUA WMOHHOM CBA3U MEXKIY
aToMaM¥ MeTaJljIla M HeMeTaJlia.

4. Npumepsbl Bewects. IToguepkuBaem, YTO K HOHHBIM
COeIMHEHUAM OTHOCAT HE TOJbKO OMHAPHBIE COeAMHEeHUS
IeJIOYHBIX U IEJOYHO3eMeJbHBIX METAJJIOB, HO 1 Bellle-
cTBa, oOpasoBaHHBIE TPeMdA 3JIeMEHTaMHu: BCe COJIHU, a
TaKKe TUAPOKCUABLI IEeJOUYHBLIX U IeJOYHO3eMeTbHBIX
MeTaJI0B. [leMOHCTpUPyeM 00pasIbl 3TUX BEIIECTB.

st 3aKpenieHnsa MaTepraja o XapakKTepUCTUKe NOH-
HO¥ CBSI3M IpeAJiaraeM BBITIOJHUTD 3aJaHusd.

1. OnumuTe crrocod o6pasoBaHUA MOHHON CBS3HU.
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2. 3anumunTre cxeMbl 00pa3soBaHUA ABYX COeTUHEHUH C
MOHHOII CBA3bIO, BHIOPAB 2JIEMEHTHI M3 COHCKA: KaJuii,
cepa, MarHuii, Kajauu, XJaop.

3. O0bsAcHUTE, B UeM 3aKJIIOUAETCS MeXaHMU3M 00pas30-
BaHUSA MOHHOU CBA3U.

PaccmorpenHBINI MaTepwaJl IIO3BOJAET OOPATUTHCA K
KJlaccu(pUKaIny NOHOB IO Pa3HbIM IIpu3HakaM. Ilpemia-
raeM BBIIOJIHATL 3aJaHue.

3amnuInuTe Ha COOTBETCTBYIOIIE UM MECTa B CXeMBbI 2
u 3 uoHsl, popmysl KoTopeix K*, NO;, NHj, Al3*, OH",
Ba?+, CO%‘. s KaXIoM cxXeMbl YKasKUTe OCHOBaHUE
KJaccu(puranum.

Cxema 2
Kaaccuduxanmsa MOHOB IO ...
/ HMOHEI \
IIpocTeie CrosxHBIE
Cxema 3
Kaaccuduranusa MOHOB IO ...
/ MOHBI \
Kartuount AHMOHBI

OTMeuaeM, UYTO MOHHbBIE COeJUHEHNSI OTHOCAT K Bellle-
CTBAM HEMOJIEKYJISAPHOTI'O CTPOEHUs, B OTJIUUYNE, HAIIPU-
Mep, OT KMCJIOPOAa, BOLOPOAA, VIVIEKMCJIOrO rasa M Op.
B ux Kpucramnax KayKIbIii HOH IIPUTATUBAET APyrue
VIOHBI C IIPOTHBOIIOJJIOMHBIM 3HAKOM 1 BCE OHU 00pa3yioT
TUTAHTCKYI0 KPUCTAJJINUYECKYIO peIlleTKy (mpeajaraem
U3YUYUTh PUCYHOK 7 yUeOHUKA 1 JeMOHCTPUPYEM MOJEJb
KPHUCTAJLINUYECKON PeIlIeTKN XJIOPUIa HATPUSI).

IIposomum Geceny 110 BOIIPOCAM.

1. Kakue yacTuilbl 00pas3yoT MOHHYIO KPUCTaJLIMUe-
CKYIO penretTky?
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2. 3a cueT uero o0pasyercs MOHHAS KPUCTAINUECKA
peiretka?

3. Kakoii TUII XUMHUYEeCKOM CBA3U MEKIY YACTUIIaMU B
MOHHOM KPUCTAJINUECKON pereTKe?

Yuaruecsa 3acyyIIXBaiOT COOOINEHUS OTHOKJIACCHU-
KoB «CBoIicTBa BeIeCTB C MOHHOW KPUCTAJIJINUECKON pe-
mreTkoii» m «IIpruMeHeHMe BeIecTB ¢ MOHHOM KpHUCTAJI-
JUYECKOH PeIIeTKOM», KOTOPLIE COIPOBOMKIAIOTCS Je-
MOHCTpaIueil BemiecTs.

JoMawHee 3agaHwMe. §3, yop. 3—5, 7—9.

WMHomwBumpoyanbHble 3apgaHwu4d Ilogroro-
BUTH coo0IIeHusa (K YypoKy «Meranandyeckas cBA3b. Me-
TaJlInYecKas KpUCTaJIudecKas perretrkar): «Ilmactudu-
HOCTb METAJIJIOB U ee NPUMEHEeHUe», «IJIeKTPOIPOBO/I-
HOCTBH METAJLJIOB U ee IpUMeHeHune», « TemJIonpoBogHOCTE
METAJIJIOB U ee MpuUMeHeHUe», «MeraairnuecKuii 0JieCcK
U ero mpuMeHeHUe», « UyryH U cTajb: COCTAB U IIPUMe-
HeHue», «DpoH3a: cocTaB M NpuMeHeHue», «JlaTyHb:
cocTaB M TIpuUMeHeHUe», «MeJabXWMOp: COCTaB W IIPHU-
MeHeHUe», «[[IopaJIIlOMUHUI: COCTAB U IPUMEHEHUE » .

KoBaneHTHaa cBA3b.
ATOMHas U MonekynsipHas Kpuctaninudeckue
peweTtkn (2/3)

Ll e n n. OGOOIIUTEL 3HAHUA YyYaIIUXCS O KOBaJICHTHOM
CBs3U U ee BUAaX (IoJApHad U HemoJsapHas). IIpouiio-
CTPUPOBATH IIOJIOKEHMEe O 3aBUCHMOCTH CBOMCTB BEII[eCTB
OT WX COCTaBa W CTPOEHWS HA MpuMepe KOBaJEHTHON
CBSABM ¥ aTOMHON M MOJEKYJIAPHONH KPUCTAIINUYECKUX
pemnierkax. @opMupoBaTh 00IeyueOHbIE YMEHUA yda-
IUXCSI, UCIOJb3ys MaTepHas O KJacCUPUKAINU KOBa-
JIEHTHOI CBSA3U II0 CMEII[eHUI0 SJIEKTPOHHOUN mapkl (3JIeK-
TPOHHOM IIJIOTHOCTH) M MEXaHM3MOB O00pa30BaHUS KOBa-
JICHTHOH CBs3U. 3aKPEIIUTh 3HAHUSI 00 OTHOCUTEIbHOCTH
HWCHOJIb30BAHUSA IMOHATUMN «MOHHAA CBA3b» UM «KOBAJIEHT-
Hasd CBA3b».
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TpeﬁoBava K YPOBHIO NMOAroTOBKU Yy4allunxcsa

3HAaTb MU MOHUMATHL:

e oOmIpenesieHUA MOHATUHA «aTOMHAA KpUCTAJINUYecKasd
pemieTka», «BeIleCTBA MOJEKYJISAPHOTO CTPOEHUA»,
«KOBaJIEHTHAA HENOoJIsIpHAA CBA3b», <«KOBaJEeHTHAaA
HOJIAPDHAA CBA3b», «KOBAJEHTHAA CBA3b», «MOJEKY-
JApHaA KPUCTAJIJINYECKas peIlleTKa», «CTPYKTypHasd
dopmyaas, «3JIEeKTPOOTPHUILATEIBHOCTD» .

YMeTb:

e OIpPENeNATb COeAWHEHUs, OOpPa3OBaHHBIE KOBAJIEHT-
HOU (TTOJISTPHOM 1 HEIIOJISIPHOIL) CBA3BIO;

e XapaKTepU30BaTh KOBAJEHTHYIO CBA3h;

e O0BACHATH 3aBUCUMOCTDH (DU3UYECKUX CBOWCTB U IIPU-
MEeHEeHWs BeIlleCTB C ATOMHBIMH U MOJIEKYJISAPHBIMU
KPUCTAJJINYECKUMM peIIeTKaMu OT MX COCTaBa u
CTPOEHHUS.

MeTopgunyeckune pekomMeHaaunn

Coobiaem Temy ypoka «KoBajleHTHas cBA3b. ATOM-
Had 1 MOJIEKYJIAPHAsS KPUCTAJJINUECKIEe PeIIeTKU» 1 Ha-
IOMHHAaeM YyUalllUMCs, UTO B OKPYJKaloIleM MUpe Be-
IIECTB ¢ KOBAJIEHTHOM CBA3BI0O HAMHOI'O 0OJILIIIE, UeM Be-
IIeCTB C MOHHOU CBA3bIO, BeIb MPAKTUUYECKU BCe OPraHu-
YyecKMe BeIllecTBa 00pas3oBaHBbI KOBAJEHTHOII CBA3BI0 U
cpelu HeOpPraHMUYECKUX BeIeCTB COeIMHEHMI, 00paso-
BAHHLIX 9TOU CBA3BIO, HEMAJIO.

Jlajiee maeM XapaKTEPUCTUKY KOBAJIEHTHOM CBSBU IIO
IJIafHy.

KoBaneHnTHas cBA3H

1. lMpupona CBA3aHHbLIX XUMUYECKMX 3NIEMEHTOB.

OTMeuaeM, UTO KOBAJIEHTHYIO CBA3b 00Pa3yIOT aTOMBI
XMMUYECKUX dDJIeMEHTOB-HeMeTaJJI0B. IIpocuM oxapak-
TepU30BaTh OCOOEHHOCTY CTPOEHUS ATOMOB XMMUUECKIX
5JIEMEHTOB-HEMETAJIJIOB — CPAaBHUTEJIbHO HeOOJIBIIION pa-
IUyC aToMa 1, Kak IPaBUJIO, OOJILIIIOE YKCJIO 3JIEKTPOHOB
(4—7) Ha BHeIIHeM 3JeKTPOHHOM cJjioe. IIpemnaraem
yKas3aTb YMCJIO 5JIEKTPOHOB HA BHEIIHEM dJIeKTPOHHOM
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ciaoe B atomax (Topa, KHUCIOPOAa, a3oTa, XJopa, Cephl,
¢ocdopa.

2. Cnocob obpazoBaHusa CBA3U.

AKTyanusupyeM 3HAHHA yUYaIllXCA O CIIOco0ax mo-
CTHKEHUSA aTOMaMU 3JIEMEHTOB-HEMETAJIJIOB YCTOMUMBOM
SJIEKTPOHHOII KOH(QUIypalluy BHEITHEero 3JeKTPOHHOI0
CJIOS:

1) mpucoenuHeHnne 3JeKTPOHOB — B CJydae B3amMMO-
IEeHMCTBUA C 3JIeMEHTOM-MEeTAaJIJIOM;

2) 0600111eCcTBIeHNE 2JIEKTPOHOB — IIPU B3aMOJEIHCT-
BUHU C DJIEMEHTOM-HEMETAJLIIOM.

BuuManye Ha BO3MOXKHOCTBL 0OpasoBaHWA OKTETa He
TOJBKO IIyTeM IIepeJadyrd 3JIEKTPOHOB OT OJHOrO aToMma
IPYyromMy, HO W HyTeM OOOOIIeCTBJICHUSA HeCIIapeHHBIX
SJIGKTPOHOB AaTOMOB OOpaTUJ AaMEPUKAHCKHUN XWUMHUK
I'. JIrtouc B 1916 r.

3. MexaH13Mbl 06Pa30BaHNS XMMUYECKOW CBA3N.

Marepuan 06 0oOMEeHHOM MeXaHH3Me BO3SHUKHOBEHIS
KOBAJIEHTHOII CBSA3M paccMaTPUBAeM, COCTABJIASA CXEMbI
00pas30BaHUA XMMUUYECKOM CBA3H MEMKAY ATOMaMM:

a) BOIOpOJAa M BOAOPOIA

H-+-H—HH;
6) Bomopoaa 1 XJopa
H-+-Cl:—> H:Cl:
MoKHO IPEAJIOKUTE YUAIIUMCSA BOCIIOJIB30BATHCS CO-
OTBETCTBYIOIINMU aJTOPUTMAMU.

ANropurM cocraBjieHMS CXeMbI 00PA30BAHUA MOJIEKYJI
COeTMHEHHUS C KOBAJEHTHONW HEIMOJAPHON CBA3BIO
(Ha mpuMepe MOJIEKYJbI a30Ta)

1. OmpenenuTte 4YKCJIO 3JIEKTPOHOB Ha BHelrHeM cJjoe (V)
Yy aTOMOB »JieMeHTa-HeMeTa/lJla W YHUCJI0 HeHmapHBIX
3JIeKTPOHOB — 10 hopmytie N — 8.

2. 3anumure 3JIEKTPOHHBIE CXEMbI aTOMOB 3JIeMeHTAa-He-
MeTajlia yepes 3HAK «+» TaK, YTOObI TOUKU, 00O3HA-
Yarolyie HellapHble 3JIEKTPOHBI, ObLIN O0OpaIeHbl K CO-
cefHEMY 3HAKY.
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3. IlocTaBbTe CTPEJNKY, IIOCJTIE KOTOPOIN BaIUIINTE 3DJEK-
TPOHHYIO cxeMy 00pasoBaBIIeiicA MOJIEKYJIbI, IOKa3aB
0000IIIeCTBIEHHBIE JJIEKTPOHBI MEXKAY aTOMaMU dJie-
MeHTa-HeMeTa/aa (JOIOJIHUTE 3aIlNcCh, CAEJAHHYIO B
. 2).

4. SanumuTe CTPYKTYPHYIO (hopMyTy MOJIEKYIBI, 0003HA-
YUB KaKIYIO OOIIYIO 9JIEKTPOHHYIO ITapy YePTOYKOM.

AJTopuTM COCTaBJIE€HUA CXeMbI 00Pa30BaHUA MOJIEKYJI
COeTUHEHUS C KOBAJEHTHOM IOJISPHOH CBA3BIO
(Ha mpumepe MoJIeKyJabI xjaopuaa cepsl (II))

1. OnpepenuTe YMCIO BJIEKTPOHOB Ha BHelmHeM cjoe (V)
Y aTOMOB 3JIEMEHTOB-HEMETAJJIOB U YUCJIO HeMapHBIX
9JIEKTPOHOB — 110 (hopmysie N — 8.

2. 3anumnTe 3JIEKTPOHHYIO CXeMy aToMa sJieMeHTa-HeMe-
TaJLja, KOTOPBIHA IPeCTaBJIEH OJHUM aTOMOM B II€HTDE,
uyepes 3HAK «+» — BJIEKTPOHHBIE CXeMbI aToMa (aTo-
MOB) TakK, 4TOOBI TOYKH, O0O3HAUAOIME HeIlapHbIe
9JIEKTPOHBI, OBLIN O0pallleHbl K COCeTHEeMY 3HAKY.

3. ITocTaBbTE CTPENIKY, IOCTEe KOTOPOM BAIUIIUTE JJIEK-
TPOHHYIO CXeMy 00pas3oBaBIIIeiiCs MOJIEKYJIbI, TIOKa3aB
000011IeCTBIIEHHBIE B3JIEKTPOHBI MEXKIY aToOMaMu dJie-
MEHTOB-HEMETAJLIOB (ZOTOJHUTE 3alUCh, CAEJTaHHYIO B
. 2).

4. 3anumniure CTPYKTYPHYIO GOPMYJIY MOJIEKYJIbI, 0003Ha-
YMB KAKAYIO OOIIYIO SJIEKTPOHHYIO Iapy YePTOUYKOM.

5. ITokakuTe cMellleHrue dJIeKTPOHHBIX map K aromy (aTo-
MaM) ¢ OOJIBIIeH 3JIeKTPOOTPHUIIATeILHOCThIO, 3aMEHUB
YEPTOUKU CTPEJKAMU U 0003HAUUB UAaCTUUYHBIE 3aPAMBI
(6+ u 6—) (ZOImOJIHUTE 3aINCH, CACJTAHHYIO B 1. 4).

DopmMyaupyeM ompeneeHne MOHATUSA «KOBAJEeHTHAS
CBSI3h».

Kosanenmnasa céa3b — 5TO XUMUYeCKas CBSA3b,
BOBHUKAIOIIAA MeKIy aToMaMu 3a cueT o6pasoBaHUsA 00-
ITUX BJIEKTPOHHBIX TIap.

HamomumaeMm, 4To OOIIyI0 MMapy SJEKTPOHOB MOMKHO
n300pas3uTh, He TOJHKO MCIOJb3ys TOUKU, HO U UePTOU-
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Koii. JlomosmHAeM KaKAbIil IPUMED COOTBETCTBYIOIIEH 3a-
MMHCHIO:

a) H—H;

6) H—CI.

Taryio ¢opmyaIy, B KOTOPOii 00Iias 3JIeKTPOHHAS IIa-
pa o6o3HaueHa uYepTOl, HA3HIBAIOT CMPYKMYPHOU
dopmynoi.

KenarenpHo TakKe paccMOTpeTbh MaTepuaJ o6 obpa-
30BaHNN KOBAJIEHTHOU CBA3W C TOUKM 3PEHUS JIEKTPO-
CTATHUYECKOT0 B3aMMOAENCTBUS ATOMHBIX SEP U 9JIEeKT-
POHOB, T.e. HEOOXOAUMO PACCMOTPETH CTPOEHHE 3JJIeK-
TPOHHBIX 000JIOUEK B3aWMOJEHCTBYIOIINX aTOMOB WU
COCTaBUTH CXEeMBbI B3aMMOJIEHICTBUA DJIEKTPOHHBIX 00Ja-
KOB aTOMOB, 00pas3yoInX XUMUUECKYIO CBA3b:

2 O+O—CD
0O+ OCO—Q 2D

TakuM 00pasoM, C TOUKU 3PEHUS COBPEMEHHBIX Teo-
PUl XMMHUYECKOUN CBA3M KOBAJEHTHYIO CBS3b CJIENyeT
paccMaTpuBaTh KaK Pe3yJbTaT AENUCTBUS CUJ 3JEKTPO-
CTATUYECKOTO IIPUTKEHUA IIOJOMKUTEJIbHO 3apsaKeH-
HBIX aTOMHBIX AJleP K 3JIEKTPOHHOMY 00JaKy, CKOHIIEHT-
PUPOBAHHOMY B MEXKBAJEPHOM IIPOCTPAHCTBE.

Hanee paccmaTprBaeM MaTepHasl O AOHOPHO-aKIIEII-
TOPHOM MeXaHu3Me 00pasoBaHUA KOBAJEHTHOU CBA3M Ha
mpuMepe 00pa3oBaHUSA KaTHMOHA aMMOHUSA:

H H 7
H:N:+[H'— HIN:H| ,
H H

1 OPMYJIUPYEM OIpeAeeHnA TOHATUIN «TOHOP» U «aK-
IETITOP» .

Hdonop — »T0o aToM, MMeOIINH# cBOGOAHYIO (Hemome-
JIEHHYIO) dJIEKTPOHHYIO apy.

Axuyenmop — 3TO aToM, UMelomIUil cBOOOJHYIO (Ba-
KaHTHYIO) OPOUTAJb.

Mo:KHO COCTaBUTHL CXEMY, OTPasKaoIlnylo KJaaccudu-
Kaluio MeXaHu3MOB 00pas3soBaHUA KOBAJEHTHON CBA3U
(cxema 4).
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Cxema 4

Kaaccudpurkanusa MeXxaHU3MOB 00pPa30BaHUA
KOBAJIEHTHOM CBA3M

MEXAHU3M OBPA3OBAHUYA
KOBAJIEHTHOM CBA3U

OOMeHHBIH JloHODPHO-aKIEITOPHBIA

4. Pa3HOBUOHOCTM KOBaneHTHOW cBA3n. OTMedaeM, 4TO,
XOTsI MEeXaHU3M BOSHUKHOBEHUS CBA3U B MOJIEKYJaX BO-
Iopojia U XJIOPOBOJOPOAA OAWH UM TOT Ke, 0000IIecTBIe-
HUe JJIEKTPOHOB ¢ 00pasoBaHMEM OOIIUX 3JeKTPOHHBIX
map, KoBaJIeHTHAas CBA3b B MOJIEKYyJIaX 9TUX BeIeCcTB Oy-
IeT UMeTh Pasjinyunsd.

IIpennaraem y4arimmcsa BCIIOMHUTD U O0BSACHUTD, YeM
9TO 00YCJIOBJIEHO.

IIpoBoguMm Geceny 110 BOIIPOCAM.

1. Byzer snu o01ias sJIeKTPOHHAs IIapa B PaBHOI CTe-
TMeHW TPUHAJIeKaTh KasKJIOMY M3 aTOMOB B MOJIEKYJe
BOZIOPO/Ia M XJIOPOBOgOpOaa?

2. Kakaa xapakrepuctuka (CBOMCTBO) aTOMOB XUMMU-
YeCKUX DJIEMEHTOB OIIPeAesisAeT CIIOCOOHOCTb OTTATUBATD
K cebe o0IIT1Ie 9JIEKTPOHHbBIE HaPhI?

3. K KakoMy 2JIeMeHTy — ¢ OOJIbIIIeil MM ¢ MeHbIIIeHn
DJIEKTPOOTPHUITATEILHOCTHI0O — CMeIllaeTcsl 00Iasa dJeK-
TpoHHAasA mapa?

4. [TatiTe ompenejieHNe MOHATUA «PAd 3JIEKTPOOTPU-
IIaTeJbHOCTU » ?

5. Kak uCrmosb3oBaTh PAMA 3JI€KTPOOTPUIIATETbHOCTHU
ILJIsT OTIpeJieJIeHU A CMeIleHU A obIe 9JIeKTPOHHOM napbi?

6. K uemy IIpuBOAUT CMeIlleHHue 0OIeil 5JIeKTPOHHOMN
mapsl K aToMaM OJHOTO U3 3JIEMEHTOB B MOJIeKyJie?

7. Kax Ha3bIBalOT KOBAJIEHTHYIO CBA3b, IIPU 06pa3oBa-
HUU KOTOPOI HPOUCXOAUT CMeIlleHue O0Ileil 9JeKTPOH-
HOU mapbI?
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8. Kak Has3hIBalOT KOBaJIEHTHYIO CBA3b, IPU 00pasoBa-
HUYM KOTOPOHM HEe IPOMCXOIUT CMeIleHue OOIell sJeK-
TPOHHOM HapbI?

006o00111asA OTBETHI yUaIliuxcs, (GOPMyJIHUPyeM OIpeie-
JIEHUA TMOHATUHN «3JEeKTPOOTPUIIATETLHOCTE» U COCTABJISA-
eM cxeMy KJaccu(puKamuu KOBAJEHTHOH CBSSU IO IIO-
JsgpHocTHu (cxeMa 5).

IdnekmpoompuyamenbHOCMb — 3TO CIOCOOHOCTH
aTOMOB XHMMHUYECKOTO 3JIEMEeHTA OTTATHBATL K cebe 00-
II11e 3JIeKTPOHHbBIE MapHhI.

Cxema b
Kaaccuduranusa KOBAJEHTHONH CBA3M IO MOJAPHOCTH

e N

KoBanentnasa IIoJApHaAaA KoBanentnasa HeIloJApHaA

KOBAJIEHTHASA
CBA3b

CBSI3b
CBs3b, BO3HUKAOM[AA
MeXKJy aTOMaMU Pa3HBIX
5JIEMEHTOB-HEMETAJLIOB.
IIpu ee o6pasoBaHUY IPOUC-
XOAUT CMeIlleHre O0IIIX
9JIEKTPOHHBIX IIap K 0ojiee
9JIeKTPOOTPHUILATEIbHOMY
2JIeMeHTy. B MosexyJie mo
JUHUYU KOBAJEHTHOU CBA3U
BO3HHUKAET JBa MOJII0Ca —
TIOJIOKUTEJIbHBIHA
U OTPUIIATEbHBIN

CBA3b
CB#A3b, BOSHUKAIOIIAA
MeXKIy aTOMaMU OJHOTO
U TOTO JKe dJIeMeHTa-HeMe-
tajua. IIpu ee o6pasoBanuu
He IIPOUCXOIUT CMeIl[eHne
00IIMX 9JIeKTPOHHBIX Iap

IIpy msyveHumm Kypca 24U B HeAEJIO MOYKHO IIO3HAa-
KOMHUTH YYAIUXCS C IMOHATHUEM <IIOJSIPHOCTH MOJIEKY-
JBI», KOTOPOE PacCMaTpPUBAIOT HaA IIpUMepax MOJIEKYJI
XJIOPOBOJIOPO/ia M MeTaHa. [[eMOHCTpUPYeEM IIapOCTEPIK-
HEBYIO MOeJIb MOJIEKYJIbI XJIOPOBOAOPOAa U O0CY KIaeM

BOIIPOCHI.

1. Kakasa xuMuyeckas CBA3b B MOJIEKYJIe XJIOPOBOJO-

poxa?

2. Kakymo (popmMy umeeT MOJIEKYJIa XJIOPOBOgOpoaa?
3. ByzgeT i MoJieKyJia XJIOPOBOAOPOAA IIOJIAPHOM ?
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006001IIaeM OTBETHI yUaIInXcsa 1 (QOPMYJIHUPYEM BBIBOI:
XUMUYECKas CBA3H B JIMHEHMHON MOJIEKYJIE XJIOPOBOAOPO-
la KOBaJIeHTHAd.

IIpennaraem sammcaTh cxemMy OOpPa3OBaHUA XUMUUE-
CKUX CBA3EHM B MOJIEKYJIe MeTaHa:

- H
) H |
4H-+-C-—> H:C:H wm H—C—H.

5. lNpuMepbl BelwecTs. AHAJIOTUYHO NOHHON CBA3HU CJIe-
IyeT OTMETUTh, YTO KOBAJIEHTHAS CBA3b OCYIIECTBIIACTC
He TOJILKO B OMHAPHBIX COEUHEHUAX, HO U B COeUHEHN-
AX, 00pPa30BAHHBIX OOJIBIIINM UYKCJIOM XUMHUYECKUX dJie-
MeHTOB (Kakasi oHa OyJeT B 9TOM CJIyuae — IIOJApHAS
WJIN HeIloJsApHaa?).

IIpuBogvM npuMep CTPYKTYPHOH (OPMYJIBI BeIlle-
cTBa:

H—0—0—H
u ofpallfaeM BHMUMaHWe Ha TO, YTO B MOJIEKyJaX,
COCTOAINMX W3 Pa3HBIX XUMHUYECKHUX DJIEMEHTOB-HEMe-
TAJJIOB, MOKeT 00pa30BBIBATHCA M KOBaJIEHTHAs HeIIO-
JsApHAaA CBA3b, HAIIpUMEP XuMuudeckas ¢cBa3b O—O B Mo-
JIeKyJie TIepoKcHuIa Bogopoaa, xumuueckasa cBasb C=C B
MoOJIeKyJIe dTUJIeHA U IP.

I1a 3aKkpellyieHns MaTepuaja O XapaKTepUCTUKe KO-
BAJICHTHOM CBS3HU IIpPeAJaraeM BBIIIOJHUTEL 3aJaHuA (BbI-
MoJHeHYe HEeKOTOPBIX 3aJaHUWil m3-3a GOJBIIOTO0 00beMa
TEOPEeTUUECKOr0 MaTepuajia MOXKHO IIepeHecTH Ha cJie-
IVIOMINI YPOK).

1. 3anuinure cxeMbl 00pasoBaHUA MOJEKYJ XJIOpa,
asora, MeTaHa, aMMHaKa, YIJIeKHCJIOro rasa.

2. OnumuTre cocod o0pa3oBaHUA KOBAJEHTHOWN CBsA-
3.

3. O0bsACHUTE, B UeM 3aKJI0UaeTCA MeXaHU3M 00pas30-
BaHMA KOBaJIEHTHOM CBA3U.

KomMmMeHTHPYsI BBINIOJHEeHNE 3amaHusa 1, HeoO0X0oImMo
OTMETHUTh, YTO II0 KPATHOCTH KOBAJIEHTHAS CBA3b MOXKET
OBITh ONMHAPHOI, IBOMHOII, TPOMHOI, M COCTABUTH COOT-
BETCTBYIOIITYIO cxeMy KJaccuduramuu (cxema 6). 3arem
yuaruecs OOMOJHSIOT cxeMy 6 mpuMepaMu CTPYKTYp-
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HBIX (OPMYJ OpPraHMYeCKHX ¥ HEOPraHmYeCcKuX Be-
II[eCTB, BEIOMpAasd UX U3 cIucKa: cepoBogopos H,S, amern-
nen C,H,, 6pom Br,, arunen C,H,, stan C,Hg, yriexuc-
aslii ras CO,.

Cxema 6
Kaaccupuranusa KOBaJIeHTHON CBA3M IO KPATHOCTHU

/ KOBAJIEHTHAS CBA3b \

OpuuapHas HBoiinasa Tpoiinasa

OrmeuaeM, UTO [IJis1 BeIeCTB, 0OpPa3OBaHHBIX KOBa-
JIEHTHOM CBfA3BIO, XapaKTEepHBI JBa TUIIA KPUCTAJJINYE-
CKHUX peIlleTOK: MOJeKYyJAPHbIe 1 aToMHBIe. U mpexajara-
eM JaTh UM XapaKTePUCTUKY, MCHOJb3YsS CJETYIONInil
ILJIaH.

1. Yactmubl, obpasylowme KpUCTanIMYeckylo peLueTky.
JaHHBI TYHKT IIJIaHA He BBIZOBET Y yYaIIUXCS 3aTPY/I-
HEeHUH, TaK KaK Ha3BaHWe YaCTUIll, 00Pa3yIoIuX KPUC-
TaJJINYEeCKYI0 PeIleTKYy, COBIaJaeT C HasBaHUeM THuIla
KPUCTAJIITYECKOMN PeIleTKH.

2. TN XUMNYEeCKOW CBA3W MeXAy 4HacTMuamMu B KpuUC-
Tannmyeckomn peluetke. PaccmaTpuBas 9TOT MyHKT IJIAHA,
Heo0XOLMMO OTMETHUTD:

1) cpegu BeIecTB C aTOMHONM KPHCTAJIIMYECKOH pe-
IIIeTKOIi eCTh BeIl[eCcTBa, 00pa3oBaHHbIe KaK KOBAJEHTHOMN
HeIIOJIAPHON CcBA3BIO (HaIpuMep, ajaMas, rpadgur, KpeM-
HUM), TaK 1 KOBAJIEHTHOM ITOJAPHOI CBA3BIO (HAIIPUMED,
okcug kpemuusa (IV));

2) cpenu BeIeCTB ¢ MOJIEKYJIAPHON KPUCTAIINUECKOH
PpelIeTKOM ecTh BellecTBa, 00pa3soBaHHbBIE KAaK KOBAJIEHT-
HOII HENOJIAPHOM CBA3BIO (HampuMep, XJIOP, KHCJIOPO.,
BOJIOPOI, U IP.), TaK U KOBAJIEHTHOI! MHOJIIPHOMN CBA3BIO
(mampumep, okcun yriaepoga (IV), meran, aMmMuak u ap.).

3. du3myeckme CBOWCTBA BelLeCTB, 0OYCIIOBNEHHble
OaHHBIM TUMOM KPUCTaNINYeCKOM PeLLeTKN.

[MpnMepbl BeLLecTs.
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Vuaruecsa 3acayIIMBaiOT COOOIEHUS OJHOKJIACCHU-
KOoB «CBoIicTBa BeIIECTB C ATOMHOM KPUCTAJLJINYECKON
perieTkoii», «I[IpyMeHeHMe BEIIeCTB ¢ AaTOMHOM KPUCTAJI-
JUYECKOH pelneTKoii», «CBoMCTBAa BeIeCTB C MOJEKY-
JAPHON KPUCTAJIMYECKON perieTKoi» u «IIpmmeHeHme
BEIIECTB C MOJEKYJISIPHON KPUCTAJJINYECKOH peIIeT-
KOIi», KOTOPBIE COIIPOBOMKIAIOTCA MIEeMOHCTPAIlEl Be-
IIIECTB.

OJoMawHee 3af0aHne §4,yop.1,2,4,7,8.

WMupomnsunpoyanbHble 3apgaHwu4d Ilogroro-
BUTH coobirenusa (K ypory «BomoponHas cBash. Equnasa
IPUPOJa XUMHUUECKUX CBsA3el»): «PoJIb MEKMOJIEKYIAp-
HOM BOJOPOJHOII CBA3U B IIpupoie», «ColuaabHas pPoJb
BOJIOPOJHBIX CBA3EI».

3aKOH MOCTOSIHCTBA COCTaBa BellecTBa.
PacyeTbl, CBfi3aHHblIe C MOHATNEM
«MaccoBad gond snemMeHTa B BellecTrBe»

(1/2)

Ll e n n. JaTe moHATHE O 3aKOHE IIOCTOSHCTBA COCTaBa
BerrecTBa. Ha ocHOBe 3HaHMII O BeIlllecTBaX MOJIEKYJIAP-
HOTO U HEMOJIEKYJAPHOTO CTPOEHUSA PACCMOTPETh ITOHSA-
TUA «XUMUUeckasa (opmyna» U «HopMyJsibHAA €IUHU-
na». @opMUpPOBATH YMEHUS COCTABIATH XapPaKTEPUCTUKY
BelllecTBa II0 ero (popmMyJie U TPOBOAUTH PACUETHI C UC-
0JIb3OBaHUEM IIOHATUA «MaccoBas N0JA 3JieMeHTa B Be-
IIecTBE» .

TpeGOBaHI/Iﬂ K YPOBHIO MOAroToBKU y4allnxcsa

3HaTb MU MOHWMATEL:

e oOIpeleyieHUs IOHATUN «XuMHUYeckad (opmyra,
«popMyJIbHaA eqUHUIIA», «MaccoBad HOJA dJIEMEHTa
B BEIllEeCTBE».

YMeThb:

e TIIPOBOOAUTH PacCdeThbl MaCCOBOM A0JI 3JIEMEeHTOB B Be-
II[eCTBe;

e COCTaBJATh XapaKTEPUCTUKY BelllecTBa II0 ero ¢op-
MyJIe.

59



MeToauyeckue peKomMeHpaLUN

PacckaspiBaeM, UYTO [JisT BeIECTB MOJIEKYJIAPHOTO
CTPOEHUSA CIIPaBeIJMB 3aKOH IOCTOSHCTBA COCTaBa Be-
1ecTB, chopMyIUpPOBaHHEIA B 1799 r. (hpaHIly3CKUM XU-
mukoMm K. JI. ITpycrom.

Kaxcdoe eeuecméo He3asucumo om cnocoba
ez20 nonyvenuna 6cezda umeem NOCMOAHHBLE Kade-
CMGEEeHHBbLL U KONUYeCmMEeHHbLU cocmaas.

AKIieHTUpYeM BHUMAaHUE yYallliXCsa Ha TOM, UYTO IJISA
BEIIeCTB HEMOJIEKYJISPHOTO CTPOEHUS STOT 3aKOH He
Bcerga BhITOJHseTcA. IIpoBoguM Gecely Mo BOIIpocaMm.

1. C momoIIbi0 Yero 3aluchIBAlOT COCTAB BelllecTBa?

2. YTo oTpakaeT IIOHATHE «MOJIEKYJApHaA (QopMy-
aa»?

3. M0KHO JI UCIIOIB30BATH IIOHATHE «MOJEKYJIAPHAS
dopmysa» AJIA BEIIECTB HEMOJEKYJJIAPHOr0 CTPOeHuA?

IToguepKkuBaeM, 4YTO AJIA BEIlECTB HEMOJEKYJIAPHOTO
CTPOEHUSA, CTPYKTYPHBIMHY YACTUILAMU KOTOPHIX SIBJSIOT-
Ccd aTOMBI MJIM MOHBI, IIOHATHE «MOJEKYJIAPHAs Gopmy-
Jia» YCJOBHO, IJIA HUX KOPPEKTHee HCIIOJb30BATh MOHS-
THe «(PopMyJIbHAA eIUHUIIAY .

OrmeuaeMm, 4YTO XUMHUUECKaa popmysna, uiam (GOPMYJIb-
Hasdg eNUHWUIIA, BeIlecTBa HeceT OOJIBITYI0 MH(GOPMAIIMIIO
(cMm. HarsmAgHOE OCcOOMe «UTO MOKa3bIBaeT XUMUYECKAA
dopmyaar).

Ona obo3Havaer:

1. BeiriecTBO (MOKHO MCIIOJB30BaTh maakaT «Cocras-
JieHWe Ha3BaHUII BEIIeCTB» ).

2. KauecTBeHHBIIT cocTaB (113 KAKUX XUMUYECKUX dJIe-
MEHTOB COCTOMT).

3. Tum BeiriecTBa (IIPOCTOE UM CIOIKHOE).

4. 1 MoJIeKyJIy BelllecTBa.

5. 1 moub BeriecTBa (CKOJBKO 9TO YACTHUIL?).

6. KonuuecTBeHHBIN cOCTaB (UMCJIO0 aTOMOB KaKIOTO
aJIeMeHTa B MOJIEKYJIe UM KOJIUUYECTBO BeIlleCTBA KasKI0-
TO 9JIeMeHTa B 1 MOJIb BelllecTBa).

7. OTHOCUTEJBHYIO MOJIEKYJIAPHYIO MacCy BelllecTBa.

8. MoasspHyI0 Maccy BeIllecTBa.

9. MaccoByio I0JIIO 9JIEMEHTOB B BEIIIeCTBE.
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AxTyanusupyeM y ydalluxXcsA YMeHMe PacCUNThIBATH
OTHOCUTEJBHYIO MOJIEKYJIAPHYIO Maccy BeIlleCTBa, II03TO-
My npuBoauM GOPMYJIy AJIA TaKOTO pacueTa:

M(A,B,)=x-A(A)+y-A(B),

a TaksKe 00 obo3uHauenuu (M) MOJIAPHON MAacChI U ee eJlU-
HHUIIaX — I'/MOJb, KI'/KMOJb, MI'/ MMOJIb.

Mo:kHO TPOAHAJIM3UPOBATE C yUaIriuMucsa Tabauimy 4,
KoTopas He3aMeHUMa IIPU PelleHnN PacueTHBIX 3a7ad.

Tabnauma 4
PuU3NKO-XUMHYECKHEe BeJIUUYUHBI, X €TUHHUIIHI

HasBanue Ennrnna

Beﬁnuqunm, B 1000 pas OCHOBHASL B 1000 pas
ée obosHaueHne MeHbIIas OoapuIana
Koauuectso MMOJIb MOJIb KMOJIb
BeIIecTBa, n
Macca, m MT r KT
Moansapuasa MTI'/MMOJIb I'/MOJIb KI'/KMOJIb
Mmacca, M
Ob6wem, V MJI I M3
Monapusbriit MJI/MMOJIB J1/MOJIB M3/KMOJIb
ooweMm, V,,

IaeMm ompenesieHre TOHATUS «MaccoBas JOJIA dJIeMeH-
Ta B BEILECTBE» .

Maccosana Oona 3anemenma 6 éeuecmée W —
9TO (puBUUecKas BeJIWUYNHA, PABHAS OTHOIIEHUIO MAaCCHI
3JIeMeHTa B BellleCTBe K er0 OTHOCUTEJIHLHOU MOJEKYJIAP-
HOU Macce.

IIpennaraem cocTaBuTh (OPMYJIy, MUCIIOJb3YSA IPaBU-
Ja:

1) maccoBas oJis 3JIeMeHTa B BellleCTBe W — 3TO (Pu-
3uuecKas BeJWUYNHA, PaBHAS OTHOIIEHUIO OTHOCUTEJIH-
HOII aTOMHOH MAacChl TOTO dJieMeHTa (A,), YMHOXKeHHO’
Ha WHIeKC () mpu 3HaKe TOro sjeMeHTa B (popmy.e,
K OTHOCHUTeJbHOI MOJIeKyJIAPHOI Macce BemecTBa (M ,);

61



2) cymMa MaccCOBBIX JOJIEM BCEX 3JI€MEHTOB, 00pasyro-
IIUX BelrecTBo, paBHa 1 mau 100% .

Pemmraem pacueTHble 3aJjaul, CBA3aHHBIE C IMOHATHUEM
«MaccoBas JOJIA 3JIEMEHTA B BEII[eCTBE» .

1. BuruucinTe MaccoBbIe JOJIU KaJIUsA 1 a30Ta B HUTPA-
Te Kanua KNO;.

2. BeluncauTe MaccoBbl€ [OOJU BJIEMEHTOB B CEPHOH
KHCJIOTE.

3. BerumciuTe MaccoBbIe JOJIM 3JIEMEHTOB B TJIIOKO03€
CeH,504.

4. BoiBegure (GopMyJy BeIllecTBa, B KOTOPOM MacCoO-
Bble OO KaJIbIlHsA, YIrJjepoja MW KICJIOPOAA COOTBETCT-
BeHHO cocTaBisioT 40, 12 u 48%.

5. KakoBa (opmysa coeimHeHUs, B KOTOPOM MAacco-
Basg JOJIA Kajaumsa cocraBiaser 56,5%, yriepoma —
8,7% , xucaopoma — 34,8%.

Haxee mpegjgaraeM yd4alllIMCS PacCMOTPEThb, UTO IIO-
KasbIBaeT xmMuueckaa GopMyJia BellecTBa, MMEIOIIEero
MOJIEKYJIAPHYI0 KPUCTAJIJINYECKYIO PEeIIeTKy, HaIpuMep
CO,, u BelecTBa, UMeOIIET0 HOHHYIO KPUCTALINIECKYIO
pemtetky, Hanpumep NaCl.

Xapakrepucruka CO, (BeIecTBO MOJIEKYJIAPHOTO
CTPOEHU)

1. BeirtectBo — yriieKumcJblii ras (OKCuUZ yIJjepo-
na (IV); neMOHCTPUPYEM «CyXOii Jem»).

2. KauecTBeHHBIH COCTaB — COCTOUT U3 ABYX XUMUUE-
CKUX 9JIeMEHTOB — yTIJIepoja U KUCJI0POoaa.

3. Tun BelrjecTBa — CJIOYKHOE BeIlecTBO (OKCHUI, CoJie-
00pas3yIoinii OKCUI, KNCIOTHBIN OKCHUI).

4. 1 MoJIeKyJIy YIJIEKHCJIOTO rasa.

5. 1 moub, 6,02 +1023 monexkyn u 22,4 1 yriIeKHCIOro
rasa.

6. KosimuecTBEeHHBIN COCTAB — B MOJIEKYJIE OAUH aTOM
yrjiepojia 4 JBa aToMa KHCJIOPOA.

7. OTHOocUTeJbHAA MOJIEKYJIApPHAs Macca paBHa 44
M (CO,)=A(C)+2:-A(0)=12+2-16 = 44).

8. MoaspHas macca paBHa 44 ©/MOJb.

Xapakrepuctuka NaCl (BeliecTBO HEMOJIEKYJIAPHOTO
CTPOEHUSA — MOHHASA KPUCTAINYECKAs PeIleTKa)
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1. BemecTBO — xXJyIOpuA HaTpusa (IIoBapeHHAs COJb,
TaJINT; TEMOHCTPUPYEM BTO BEIIIECTRO).

2. KauecTBeHHBI COCTAaB — COCTOMT M3 ABYX XHMUUe-
CKUX 5JIEMEHTOB — HATPUA U XJIOpa.

3. Tun BermiecTBa — CJIOXKHOE BeIecTBO (COJb, cpel-
HSSA COJIB).

4. 1 MoJab XJIOpUAA HATPUS.

5. KonmnuecTBeHHBIN cocTaB — B (OPMYJLHOU enu-
HUIle Ha OAWH aTOM HATPUS NPUXOAUTCS OAUH aTOM
xJopa.

6. OTHOCUTe/ILHAS MOJIEKYJsApHasA Macca paBHa 58,5
(M (NaCl) = A(Na) + A(Cl) = 23 + 35,5 = 58,5);
MoJsApHas Macca paBHa 58,5 r/monp (M(NaCl) =
= 58,5 r/moan).

JoMawHee 3ag0aHMe §12 (mo maTrepuasia o
MacCOBOM JoJie KOMIIOHEeHTa cMecHu), yup. 1—5.

MeTannunyeckasa cBSi3b.
MeTannuyeckas Kpuctannmyeckas pelueTka

(1/1)

Ll e n 1. O6oOLINTE 3HAHUS YUAIITUXCA 0 METAJJINUEeCKO
cBsasu. [IponLIIoCTPUPOBATE IIOJIOMKEHE O 3aBUCUMOCTH
CBOMCTB BeIIleCTB OT UX COCTABA M CTPOCHUS Ha IIpPUMepe
MEeTAJJINUYECKON CBA3SU U METAJIMYECKUX KPUCTAJINYe-
CKUX peIlleTKax.

TpeGoBaHNS K YPOBHIO MOArOTOBKM YYaLLUXCS

3HaTb M MOHWUMAT b:

e OIpeleJeHUsA HOHATUHA «MeTaLJINUYeCKasa CBA3b», «Me-
TAJJINYeCKas KPUCTAJNJINYECKas pelreTKa», «CILjaa-
BBI»;

e BayKHeHIIIMe MeTaJlJbl 1 CILJIaBhI.

YMeThb:

e OIpPENeNATHh COeJMHEHHNA, 00pa3soBaHHbIE MeTaJLInde-
CKOI CBA3LIO;

e XapaxKTepU30BATh METALJINUECKYIO CBA3b;

e OOBJACHATL 3aBUCUMOCTh (DU3NUECKUX CBOMCTB U IIPU-
MEHEHNEe BeI[eCTB C MeTAJIMUECKON KpUCTaJLInde-
CKOM1 peIlIeTKOM OT UX COCTaBa U CTPOCHUA.
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MeToauyeckue peKomMeHpaLUN

J1a Toro 4TOoOBI mepeiTU K pacCMOTPEHUIO BOIIpoca 00
00pas3oBaHUM MeTaJJINYeCKOM CBA3HW, aKTyaJIusupyem
3HAHUS yYaIllUXCsI O CTPOEHUU aTOMOB METAJLJIOB, IIPe]I-
Jlarasi UM BBITIOJHUTD 3aJaHUA.

1. PaccmoTpuTe cTpoeHHe JJIEKTPOHHBIX 000JI0UYeK
ATOMOB XHWMHUYECKHUX 9JIEMEHTOB-METAJIJIOB: a) JUTHUSI;
0) Maruusd; B) aIIOMUHN; T') 2Kejie3a; 1) MeIu; €) XpoMa.

2. Ilepeuncante 0COOEHHOCTY CTPOEHUA aTOMOB XUMHU-
YEeCKUX DJIEMEHTOB-MeTaJlJIOB.

06006112 OTBEThI yualuxcs, (GOPMYJIHUPyeM BBIBOJ:
aTOMBI DJIEMEHTOB-METaJIJIOB mMeoT 1—3 sJeKTpoHa Ha
BHEIITHEM BJJIEKTPOHHOM CJI0O€, CPABHUTEJIBHO OOJIBIIION
pazuyc aTroma U 0OJIBIIIOE YKCJIO CBOOOIHBIX OpOUTAJIEli.

3aTeM maeM XapaKTEePUCTUKY METAJLINYECKON CBA3U
10 TJIaHY.

Merannuuyeckasa cBI3b

1. Mpupofa CBA3aHHbIX XUMUYECKNX 3NeMEHTOB.

Vuarmueca caMu yKaKyT, UTO METAJJINYECKYIO CBSI3h
00pas3yoT XUMHUUYECKNe 9JIeMeHThI-MeTaJabl. [lomomHsem
9TOT OTBET CBEAEHUAMHU O TOM, UTO MEeTAJINUYECKas CBA3h
o0pasyeTcss KaK B YMCTBHIX BeIllleCTBaX — MeTaJliaX, Tak
U B CILJIaBaX.

2. Cnocob obpazoBaHusa CBA3W.

IIpu cOMu:KeHnr aTOMOB 3JIEMEHTOB-METAJIJIOB UX CBO-
bonmEble OPOUTAIN TTePEKPHIBAIOTCA, a BaJeHTHHIE dJIEeKT-
POHBI TOJIYYAIOT BO3MOKHOCTh IIepeMeIaThcsa ¢ opouTa-
JIX OJHOTO aToMa Ha CBOOOAHLIE M OJM3KHE M0 SHEePruu
opbuTanu COoCeJHUX aTOMOB. ATOMBI IIPU 3TOM IIpeBpa-
IAI0OTCA B IOJIOMKUTEJNBHO 3apAKeHHbIe MOHBI (KaK uX
HasbiBaioT?). Takum 06pa3oM, KaTHOHBI METAJLJIOB CBs3a-
HBI OOIITUM 3JIEKTPOHHBIM 00JIaKOM.

3. MexaH13M 00pa3oBaHNA XMMUNYECKOM CBS3N.

CocraByisgeM cxeMbl 00pa30BaHUSI METAJLINUEeCKON XU-
MUYECKOMH CBSA3U: a) AJA HATPHUA; 0) AJIA KaabIlud; B) A
AJIIOMUHUSA; T') AJIA MArHUd.

4. [pnMepbl BeLecTs.

IIpuMepsl MeTaJIOB U CILJIABOB yUYallliecd IIPUBELYT
caMoOCTOATeN bHO. JleMoHCTpUpyeM oOpasibl STHUX Be-
IIIeCTB.
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A 3akpeneHusa mMarepuajia 0 PaCCMOTPEHHBIX TU-
max XMMUYECKOH CBA3YU IPOBOAMM Oecely IO BOIIPOCAM.

1. B ueM CXOACTBO METAJNJINYECKOM M KOBAJEHTHOI
XUMUUYECKON CBAZM?

2, Yem pasinyaioTcsa METAJJINUYecKad U KOBaJeHTHAsA
CBA3H?

3. B ueM ¢xX0/CTBO MeTaJINYeCKOM 1 MOHHOM CBA3MU?

4. Yem pasgnyaioTcsa MeTaJJnNYecKad U WOHHAdA
CBA3L?

Vuarmueca caMOCTOSATENBHO AAIOT XapPaKTEPUCTUKY
MeTaJJINUYEeCKO! KPUCTAJINUECKOI PEIIeTKY 110 IJIaHY.

1. Yactmupbl, obpasyoLime KpUCTanIn4eckylo peLleTky.

2. TN XVMWYECKOW CBA3N MeXAY 4acTMuaMu B KpUC-
TaNnNM4eckon peLleTke.

3. du3myeckme CBOWCTBA BeLIeCTB, OOYC/IOBNEHHbIE
[aHHBIM TUMOM PELLETKMU.

4. MNpyMepbl BeLLeCTB.

Yuammeca 3acJylIIMBAIOT COOOIEHUA OJHOKJIACCHU-
KOB, PACKPBIBAIOIIIe 3aBUCUMOCTD (pU3UUECKUX CBOMCTB
METAJIJIOB OT THUIA COOTBETCTBYIOIIUX MM KPUCTAJIUYE-
cKuX pelreTok: «IliacTuuHOCTh METAJIJIOB U ee IPpUMeHe-
HUE», «IJJIEKTPOIIPOBOJHOCTh METAJIJIOB M €e IPUMEHe-
HUe», «TemIonIpOBOAHOCTh METAJLJIOB U €€ IPUMEHEHNUE » ,
«MeTajanuuecKkuii 0JIeCK 1 ero IPpUMeHeHUe » .

Tak KaK K JaHHOMY YPOKY VK€ M3y4YeHBbI BCE THUIIBI
KPUCTAJLJINYECKUX DPEIIEeTOK, TO MOYKHO IIPOBECTH J1abo-
paTopHBbIi OombIT «OIpesesieHre TUNA KPUCTAJLINUYECKON
PEIleTKY BEIleCTBa U ONMUCAHNE eTO CBOMCTB» .

Mo:KHO IPEAJIOKUTD YUAIIUMCA UCII0JIH30BaTh TabIu-
Iy 5 IPU BHIIOJHEHUHU Ja00PATOPHOTO OUbBITA.

B zakjaoueHMe ypoKa paccMaTpHWBaeM MaTepua o
CILJIaBaX.

Cnnaeébl — MaTepuabl, COCTOAIINE U3 ABYX MU 00-
Jiee KOMIIOHEHTOB, U3 KOTOPBIX OOUH — METaJLJ.

IIpumecu, nobGaBJeHHBIE B METAJJI, HAPYIIAIOT KPUC-
TAJJIMYECKYIO PEIIeTKY ¥ JeJal0T MeTaJlJI MeHee IIIac-
TUUYHBIM. [l09TOMYy CIJIaBBI METAJIIOB OBIBAIOT TBEPIKE
MeTaJIJIOB, U3 KOTOPBIX OHU M3TOTOBJIEHBI.
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Taobanuima 5

Tunbl KPUCTANINYECKUX PelleTOK

Tun

Buasr

Tun ceasu dusuuecKkue
KpucTal- YaCTHIL, .,
JINYECKO B y3JIax MEAILY ceomctTsa
JacCTUIIAaMH BellleCTB
peureTku peureTku
Honnasa Honbr HNounasa Tsepabie, mpou-
HEbIE, HeJIeTy-
yue, TyroiJjas-
Kue
Atomuas | ATOMBI KoBanenruas OueHb TBep-
MMOJIAPHAS I Ible, OUeHb
HEeMOJIAPHAS IIPOYHBIE, HeJe-
Ty4ue, OUeHb
TYrOILIaBKME
Monexry- Mounexyas: | Mexay moseky- | Henpountre,
JAApHAa JaMu caadbie Jerydue, JerKo-
CUJIBI MEXKMOJIe- | ILJIaBKHe, CIIO-
KYJIAPHOTO OpPHU- | COOHBI K BO3-
TSKEHUS, a TOHKE, NMEIOT
BHYTPHU MOJIe- MaJIyio TBep-
KyJ — IpOYHasA | JOCTH
KOBaJICHTHAA
CcBA3b (TIoJIAp-
Has WX HeIo-
JsIpHaA)
Merannu- | ATom- Merannuueckasa | KoBkue, miac-
yecKas MOHBI TUYHBIE, TEILIO-

U 3JIEKTPOIIPO-
BOJIHELIE, IMEIOT
MeTaJlJInue-
CKUIi 0JIeCK

Yuarmueca 3acayIInBaIOT COOOIIEHUSA OJHOKJIACCHU-
KOB «UyryH u cTajib: COCTaB U IpUMeHeHue», «Bpousa:
COCTaB U IIpUMeHeHUe», «JlaTyHb: cOCTaB M IPUMEHe-
HUe», «MeabXuop: cocTaB U IIPpUMeHeHme», «]llfopaJio-
MUHUIA: COCTaB U IPUMEHEHUE» .
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HemoHCTpUpPYEeM 00pa3Ilbl CILJIABOB U UB3JEeIUA U3 HUX.

IIpu BBIMONMHEHWMM 3aJaHUA IO TOM TeMe MOXKHO
MIPEIJIOKUTDh YUAIIUMCS MCIIO0Jb30BaTh HATJISAIHOE IIOCO-
O0re « AJITOPUTM OITpe/ieJIEHUS TUIIA XUMUUECKOU CBA3U» .

JoMawHee 3a0aHMe. §5, yaop. 2—5.

WMuomnsunpyanbHbe 3apgaHwu4d Ilogroro-
BUTH coobienusa (K ypoky «IlosmMepsl opranuueckKmue u
HeopraHnmuecKkue»): «VCKycCTBeHHBIE ITOJMMEPHI: MPe.-
CTaBUTEJIN, CBOMCTBA U IpuMeHeHUe», «CUHTeTUUYeCKUe
MOJUMEDHI: TPEeICTaBUTEIN, CBOMCTBA W IPUMEHEHUe»,
«CBoticTBa myiactmacc», «CBoOMCcTBA U TPUMEHEHUE TPU-
POIHBIX BOJIOKOH», «CBOIiCTBAa M NMpUMEHEHNE MCKYCCT-
BEHHBIX BOJIOKOH», «CBOMCTBa M NpUMEHEHWE CUHTETH-
YeCKUX BOJIOKOH», «IIlepepaboTKa miacTmaccs.

BopopoaHasa cBsaA3b. EaMHaa npupopa
XumMmmnyecknx ceasen (1/2)

Ll e n 1. O0OOIIUTL 3HAHUS YyUYAIIUXCA O BOJOPOIHON
CBSBU U ee BUIaX (MeXMOJIEKYJIsIPHASA U BHYTPUMOJIEKY-
napHas). [IponnocTpupoBaTh HOJIOMXKEeHEe O 3aBUCUMOC-
TH CBOMCTB BEINECTB OT MX COCTaBa W CTPOEHWUs Ha IPU-
Mepe BOIOPOAHOM cBA3u. PopMuUpPOBaTHL 00IEyUeOHBIE
YMEHUs yUalluxcsA IPpu 0000IeHNN 3HAHUM O TUIIaX XHU-
MUYEeCKOU CBA3U.

TpeGoBaHNS K YPOBHIO MOArOTOBKM YYaLLUXCS

B3HaTb U NMOHWMATGL:

e OIpefeseHVe MOHATUSA «BOJOPOAHASA CBA3D»;

e THUIBI BOZOPOJHOUN CBsA3U (MEKMOJEKYJIsIpHAA U BHY-
TPUMOJIEKYJIApHAaA);

e BasKHeNIIIMe BeIlecTBa, AJS KOTOPBIX XapaKTepHa BO-
JIOpPOAHASA CBA3D.

YMeThb:

e XapaKTepu30BaTh BOJOPOIHYIO CBA3b;

° Oﬁ’LHCHHTB 3aBUCUMOCTb (I)I/ISI/IT-IECKI/IX CBOMCTB U IIpu-
MEeHEeHIe BeIlleCTB OT HaJI14Ynsd BOI[OpOI[HOfI CBA3U.
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MeToauyeckue peKomMeHpaLUN

HaeMm xapakTepUCTUKY BOJOPOLHON CBS3HU IO IJIAHY.

BomopogHas cBA3b

1. Mpupona CBA3AHHbBIX XMMUYECKMX SIEMEHTOB.

Bogoponuas cBa3bh o6pasyerca B COETUHEHUAX, B CO-
CTaB KOTOPHBIX BXOAUT aTOM BOoagoOopoaa, CBA3aHHBIN C aTo-
MOM 3JIEMEHTAa, HMEIOIero OOJIBIIYIO BJJEKTPOOTPHUILA-
TeJIbHOCTh — (PTOPOM, KMCJIOPOJOM, a30TOM, PEXKe XJIO-
POM U Cepoii.

2. Cnocob obpa3oBaHns CBA3M.

B ciyuae coefuHeHMA aTOMa BOIOPO/ia C AaTOMOM CHJIb-
HOSJIEKTPOOTPHUIIATESLHOTO dJIEMEeHTa 00IIas 9JeKTPOH-
Hasl mapa CMellleHa OT BOZOPoja K aToMy 0oJjiee dJIeKT-
POOTPHUITATEILHOTO dJIeMEeHTa ¥ Ha aToMe BOAOPOJa
BOBHUKAET IOJOKUTEIbHBIH 3apsan. IlosaTomy aToMm Bo-
gopoma (IIPOTOH) B3amMMOAEHCTBYEeT C HEIOAeJeHHOMH
BJIEKTPOHHOU Mapo#l APYyroro aTroMa B pe3yJjbTaTe 00pasy-
eTcdA CBA3b, IOJyUNBIIAA Ha3BaHUE 6000POOJHOU.

HeobxoamumMo oTMeTUTE, UTO B HACTOAIIIee BpeMsi oopa-
30BaHUe BOJOPOTHOI CBSI3U OOBACHSIOT HE TOJHKO JIEK-
TPOCTATUYECKUM IIPUTAKEHNEM MEX Ay IIPOTOHOM U APY-
I'M aTOMOM, HO M UX AOJOHOPDHO-aKIE€IITOPHBIM B3aMMO-
JelicTBUEM.

3. MexaH13M 00pa30oBaHMNA XMMNYECKOM CBS3N.

CocraBiisgeM cxeMbl 00pa30BaHUA BOJAOPOIHOM CBASMU:

a) MeKIy MOJIEKYJIaMHU BOJIbI:

H O\ H O\ H O\ ;
H H H
0) MexK Iy MOJIEKYJIaMU STUJIO0BOTO CIIUPTA:

H—O;+ H—0; H—0_ ;
R R R

B) MEXXJY MOJIEKYJIaMU BOJABI U CIUPTA:
H—O\"- H—O\-- . H—O\ .
H R H

OrmeuaeM, UTO BOJOPOAHYIO CBA3b O00O3HAUAIOT TOU-
KaMU{ U 9TUM YKa3bIBAIOT, YTO OHA HAMHOTO cjiabee KOBa-
JeHTHOU cBaA3u (mpumepHo B 15—20 pas). Tem He MeHee
BOJOPOAHASA CBsA3bh IPUBOAUT K AacCOIUAINU MOJIEKYJI,
HaAIpuUMep BOIbI B JKUIKOCTD.
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1o 00BbACHAET TOT (haKT, UTO BOJA IIPU HEOOJBIION
OTHOCHUTEJbHOII MOJIEKYJIAPHON Macce MMeeT HeoObIuaii-
HO BBICOKYIO TEMIIEPATYPY KUIIEHUA.

dopmyaupyeM BBIBOI: HAJIWYMEM BOJOPOIHON CBA3U
00BACHAETCA TO, UTO HUBKOMOJIEKYJISAPHBIE BeEIeCTBa
Ipu OOBIYHBIX YCJIOBUAX HABJIAIOTCA KUIAKOCTAMU WU
JIETKO CXKUMIKAIOTCA, HAIPUMED aMMUAK:

NH;--*NH;--*NH,- - -NH;.
AXTeHTHPpYyEeM BHUMAHWE yYaIlIUXCs HAa TOM, YTO 3TO

CBOMCTBO aMMMaKa HCIIOJIB3YEeTCA B XOJIOOUJIBHBIX IIPO-
MBIIIJIEHHBIX YCTaHOBKAaX.

3a cueT BOJOPOAHOI CBA3U HEKOTOPhIE BOJIOKHA XOPOIIIO af-
copOupyoT Boxy. IIpOTEMHOBBIE I[ENN B IIIEPCTH COAEPIKAT
MHOTO aTOMOB a30Ta U KUCJI0PO/a, KOTOPbIe CBA3BIBAIOTCA C
aToMaMM BOZOPOJAa B MOJIEKYJIaX BOABLI BOLOPOIHOM CBSI3BIO,
II0O9TOMY IIIEPCTAHAA OOEXOa XOPOIIIO BIIMTBIBAET IIOT M HE
CTaHOBUTCA JIHHKOfI, B OTJinyye OT MHOT'NX CUHTETHUUECKHUX
BOJIOKOH.

4. Pa3HOBMOHOCTM BOAOPOOHOW CBS3M M MPUMEpPbLI Be-
LLeCTB.
PaccmaTpuBaem KJjaaccupuKammio BOTZOPOTHOM CBSI3U
(cxema 7).
Cxema 7
Kaaccuduranma BOTOPOIHON CBA3HU

/ BOOOPOOHAS CBS3b \

MesxkmouekyasipHas BryTpumosieKkyasipHas
Hampumep, MeXXAY MOJIEKY- Hanpumep, MeKAy ydacT-
JIaMU BOJbBI, CHUPTOB, BOJBI KaMU MOJIeKYJI OeJIKOB,

u ciupTra, aMMHuaKa, aMMU- HYKJIEMHOBBIX KMCJIOT 1 OD.
aKa ¥ BOJBI U JD.

BaxHo oTMeTUTL 3HaUEHME BHYTPUMOJIEKYJIAPHOMI BO-
IOPOJHOI CBA3YW B OPraHU3AIlUM IMPUPOSHON CTPYKTYPHI
6MOIOINMEPOB — OEJIKOB 1 HYKJIEMHOBBIX KUCJOT.

PacckaspiBassi 0 BHYTPHUMOJIEKYJISAPHON BOJOPOIHOLM
CBfA3W, WCIIOJIb3yeM PUCYHKHU B yueOHUKe (puc. 34, 36,
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37) m IeMOHCTPUPYEM MOIejb (pparMeHTa MOJIEKYJIbI
OHEK.

Vuaruecsa 3acayIIdBalOT COOOIIEHUS OJHOKJIACCHU-
KOB «PoJb MeXMOJIEKYJIAPHONM BOAOPOIHOM CBA3U B IIPU-
pome», «ComuanbHasa POJb BOJOPOIHBIX CBA3EH».

060011eHMeM IePBOil YaCTU YPOKa CIYKUT OoIpeaesie-
HUE MOHATUS «BOJAOPOIHAS CBA3DY.

Bodopodnas c6:a3b — 3TO XUMHUUYECKad CBA3b, 00pa-
3yoIasacsa MeKIy aToMaM¥ BOAOPOAA OMHOM MOJIEKYJIBI
WU ee YaCTU U aTOMaMU CUJIBHO 3JIEKTPOOTPUIATEIbHO-
ro sjeMeHTa (PpTOp, KUCIOPOI, a30T) APYTrOil MOJEKYJIbI
WJIN ee YacTH.

OTrMmeuaeM BO3MOYKHOCTDH IIPUMEHEeHUsT 3HAHUI 0 BOJO-
ponHoii cBsisu Ha mpakTuke. Eife arxumMuku chopMyIn-
poBaJin IIPABUJIO PACTBOPEHUS: MONOOHOE PACTBOPSETCS
B MOAOOHOM. ITO MPaBUJIO O0BACHAETCS oOpasoBaHUEM
MEKMOJIEKYJIAPHON BOJZOPOAHOM CBA3U MEXKIY MOJEKY-
JIaMH PaCTBOPHUTEJIA U PACTBOPEHHOro BeliecTsa. Hampu-
Mep, STUJIOBBLIM CIUPT HEOTPAHMUYEHHO PACTBOPSETCS B
BOJIE.

B HacTosIiee BpeMs IMOJyUeH IOJUMeD — IIOJUBUHUIOBBIN

CIUPT
—CHZ—(le— ,
OH
KOTODBII pacTBOpseTca B Boje, Tak Kak OH-rpynnsl cBA3LI-
BAIOTCS BOJOPOJHOM CBA3BIO ¢ MOJEKyJaamMu Bojbl. Ero wmc-
MOJIL3YIOT, HATIPUMED, AJIs1 U3TOTOBJEHUA IAKEeTOB AJIsS Xpa-
HeHUs 3arpA3HEeHHOro 0OJLHUYHOIO Oesibd. B Takux make-

Tax 6esibe HaJ€XKHO XPAHUTCS, a IPU CTUPKE B CTUPAJIHLHOMN
MaIlluHEe OHU PACTBOPAIOTCA.

IIpepnaraeM ydammumMmcsa OTBETUTH Ha BOIPOC: 00pasy-
eTcsl I BOAOPOAHASA CBSI3H MEXKIY MOJIEKYJIaMU cIupTa?
OO0cy:kas OTBETHI yUaliuxcd, (QOPpMyJIUPyeM BBIBOJ: ac-
coIamnus MOJIEKYJI CIMDPTOB B pe3yJbTaTe 00pasoBaHUA
BOJIOPOIHOM CBSIBYW ABJSETCA HPUYNUHON TOTO, UTO CIIUP-
TBI KUIIST IPU 00Jiee BLICOKOM TeMIepaType, 4YeM yIJIeBo-
JIOPOABI C TAKUM K€ YMCJIOM aTOMOB yIJIepoja.
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B saxaounTennbHOM YacTu ypoKa 0000IaeM MaTepuaJ
0 THUIIaX XWMWYECKON CBA3SW ¥ WX OpUpoje. YdUalrnuecs
3amosHAIOT Tabauiy 12 paboueii TeTpanu Ha c. 45.

OO6cy:xmaeM BOIIPOC: YUTO OOINETo y BCEX TUIIOB XUMMU-
yecKoii cBaA3u?

JoMawHee 3agaHMe §6, yop. 1—6.

WMupounsunpyanbHbe 3apgaHwu4d Ilogroro-
BUTH co00IIeHUs (K ypoky «I['a3oob0pasHoe cocTosHMEe Be-
miectBa. IlpupomHble rasoo0pasHble CMeCH: BO3AYX WU
IPUPOAHBIN ras»): «IIpumeHeHue Bo3ayxa», «IIpumene-
HUe TIPUPOTHOTO rasa», «KuciorHbie noxau», «Ilapuu-
KOBBIH 9((pexT 1 6opbpda ¢ HUM» .

nOHI/IMepr HeopraHn4dyeckne n opraHunyeckue
(1/2)

Ll e n n. PacKpeITh YHUBEPCAJIHHOCTDL IOHATUS «IIOJIH-
Mep», ero IPUMEeHUMOCTD JJIsI HEOPTaHUYECKUX BEIeCTB.
IloBTOPUTL BaskHEUINWE IMOHATUA XUMUU BBICOKOMOJIE-
KYJAPHBIX COeAWHEHUI, KJAacCU(PUKAIUNIO II0OJMMEPOB,
X CTPOeHHe, CBOWCTBAa, MOJyueHNe U ImpuMeHenue. Ha
OCHOBE MEXKIIPeJIMEeTHBIX CBA3el ¢ Ouosorueit, pusnKoi,
reorpadueil moxkasaTh 3HaUEHNE IIOJHUMEPOB B KUBOU U
HEXXUBOI IIpuUpoe.

TpeGoBaHMS K YPOBHIO MOArOTOBKM YYalLLUXCS

3HAaTb W MOHWUMaATHL:

e OIpeIesieHNs MOHATUH «IIOJHUMEP», «HACKYCCTBEHHBIN
IIOJIMMEpP», «CUHTEeTUYEeCKUNA IIoJIMMEepP», «BOJOKHO»,
«IIJJacTMacca», «TepMOIIJIaCThbI», « PEAKTOILJIaCThI» ;

e Ba)KHeHUIIUe NMCKYCCTBEHHbIE€ 1 CMHTETHYECKINE BOJIOK-
Ha, IIJIACTMACCHI, Kay4YyKM, OMOIIOJNMEDHI.

YMeThb:

° 06’BHCHHTB 3aBUCUMOCTH CBOfICTB II0JIMMEPOB OT UX CO-
cTaBa 1 CTPOEHU A,

e BLINOJHATHL XUMUUYECKUN OKCIIEpMMEHT IIO pacCIlIO3Ha-
BaHWUIO IIJiIaCTMAacCC 1 BOJIOKOH;
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e WCIIONBb30BaTh NpuoOpeTeHHbIe 3HAHUA AJS DKOJIOI'U-
YeCcKU I'DaMOTHOTO IIOBeJleHUs B OKDPYy’Kalollleil cpefe
(OBITOBBIE W TPOMBIINIJIEHHBIE TOJNMEDPHbIE OTXOABI U
uX nmepepadoTka).

MeTopgunyeckue pekomMmeHaaLnn

Coo0I1aeM TeMy ypoOKa M IIpeajaraeM ydyaluMcs
copMyJIMPOBATE OIIpeAeieHNe MIOHATHUS «IIOJNMEPEI» .

INonumepsL — BelecTBa, KOTOPHIE COCTOAT U3 MHO-
JKECTBA MOBTOPAMIIINXCA CTPYKTYPHEIX 3BEHBEB, COEIM-
HEHHBIX MEXKIY C000i XUMUUECKUMU CBA3AMU.

IIpoBogum Oecemy, B X0Je KOTOPOM 3aIlOJHAEM CXe-
My 8.

1. Ha Kaxue rpynnbl AeJAT IOJUMEPHI II0 IPOUCXOXK-
JeHu?

2. Ha Kakue rpymmsl JeJsaT IPUPOAHbIE IOJIUMEPHI 10
cocTaBy?

3. Ha Kaxue rpyImisl M0 IIPOUCXOMKISHUIO AeJIAT Opra-
HUYEeCKIe IOJUMePhI?

4. Kaxue 6M0TOIMMEDPHI BBl U3YUAIH?

5. Ha Kaxue rpynmnbl MOMKHO KJIaCCUPUIIMPOBATh XU-
MUYECKMe IIOJUMEPHI II0 TAKOMY IIPH3HAKY, KaK IIPOUC-
XOMKIeHue?

Cxema 8
Knaccuduranusa moaumepos

/ ITOJIMMEPBI \

IIpuponnsie XumMuueckue
Munepanb- Oprauuue- Cuureruue- | | cKyccTBeH-
HBIE CKUe CKue HBIE
PactuTrens- Kusor-

HEBIE HBIE
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IIpennaraem gate ompeneeHUSA IMOHATUN «UCKYCCT-
BeHHBIE MMOJINMEPhI» U « CHHTETHUUYECKNEe IIOJUMEPHI» .

HcryccmeenHbvle noaumepsv, — 3TO BBICOKOMOJIE-
KYJISTPHBIE BEIleCTBa, KOTOPhIE IMMOJYYAI0T HA OCHOBE IIPU-
POIHBIX IIOJMMEPOB IIyTeM MX XUMHUYECKON Momumdura-
IUH.

Cunmemuuieckue noaumepv, — 3TO BHICOKOMOJIE-
KYJISTPHBIE BeIlleCTBa, KOTOPbhIE IMMOJYyYAalOT HA OCHOBE IIPU-
POAHBIX HUBKOMOJEKYJIAPHBIX BEIECTB C MCIIOJIb30BAHM-
eM peaKIUi MoJNMepPU3aluy U TOJUKOHAEHCAT[UH.

Vualrnuecsa 3acayIIXBaiOT COOOINEHUS OSHOKJIACCHU-
KOoB «VcKycCcTBEeHHBIE IIOJIMMEPHI: IIPEICTABUTEIN, CBOM-
CTBA ¥ HpuMeHeHUe», «CUHTeTHUECKHEe IIOJUMEPHI:
MIpeICTaBUTEN, CBOMCTBA U IPUMEHEHUE» .

PacckaspriBaem, 4TO CBOMCTBA IOJMMEDPOB OUE€HBb Pa3-
HOOOpasubl. EcTh mosmMepbl, KOTOPBIE MOTYT IIOABEP-
ratbcs ge)opMalini, a 3aTeM BOCCTAaHABJIMBATDL CBOIO KC-
xonHyI0 hopmy. IT0 anacmomepwl. K HUM oTHOCATCA,
HaIpuMep, HaTyPaJbHBIN 1 CHHTeTUYECKHE KayUyKH, pe-
3uHbI. MaTepuajibl HA OCHOBE MOJIMMEPOB, KOTOPhIE CIIO-
CcOoOHBI TIpHOOpeTaTh 3aJaHHyI0 (opMy IIPU HATPEBAHUU
oM, JaBJIEHEM U YCTONUYMBO COXPAHATD €€ IIOCJIe OXJIAMK-
IeHus, — 3TO naacmmaccovt. VI3 HEKOTOPHIX IIOJIUMEPOB
MOJKHO M3TOTaBJIMBATh 60/LOKHA U JIeJIaTh IPSIKY.

IIpuBoauM TIPUMEpPHI TOJUMEPOB, KOTOPhIEe UCIIOIb3Y-
IOT KakK [JJIA IPOM3BOJICTBA ILJIACTMACC, TAK U JJIS IIOJY-
YyeHUsS BOJIOKOH. Hampummep KalrpoH, JiaBCaH, HAaMJIOH.
Iasmee maemM xXapaKTepPUCTUKY HaubOoJiee Ba)KHBIX TPYIII
OpraHnYecKUuX IOJUMEePOB ILJIACTMACC Y BOJIOKOH.

JemMoHCTPpUpPYEM 00pasIlbl — IIJACTMACCHI U UBHEJIU
U3 HUX.

AxTyanusupyeMm y ydyaliuxcs 3HAHUA O TOM, UTO IIO-
JUMep U IJjIacTMacca — 3TO He CMHOHUMBI. IIpoBogum Ge-
ceay O BOIIPOCAM.

1. MoXHO /I CUNTATHL CUHOHMMAMU IIOHATUSA «IIOJIU-
Mep» U «ILJIaCTMAaCChI» ?

2. Kakue KOMIOHEHTHI MOT'YT BXOJUTDb B COCTAB ILJIACT-
macc? KaxoBo HazHaueHMe KaKJJOr0 KOMITOHEeHTa ?

O0o011asa OTBEeThI yUaIluXcd, (POPMYyJIUpPyeM BBIBOI:
IMOJIIMEP — STO OCHOBA JI000Ii IIJIacTMACChl, HO KpOMe
HEero B COCTaB ILJIaCTMAaCChl MOTYT BXOAUTH U JPyTrue KOM-
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TMIOHEHTHI: Kpacurenu (IPUIAIOT I[BET), HATIOJHUTEJH,
HaIlpUMep CTeKJOBOJOKHO, Oymara, acbecT, OIIMJIKWU,
peuHoit mecoK (IIOBBIIIAIOT KECTKOCTb 1 IPOYHOCTh, CHY-
JKaIOT €e6eCTOMMOCTD ILJIACTMAcCChl), IJIACTU(MUKATOPHI
(menator maTepuas 60ojiee TMOKUM UM 3JIACTUYHBIM) U JP.
Ecay HaATOJHATH IOJUMEPHI I'a3oM, TO IIOJYYarOTCs Iie-
HOILJIACTHI.

Yuarmuecsa 3acayIInBaiOT COOOIIeHNE OTHOKJIACCHUKA
«CBoiicTBa miaacTmMace» .

Heob6xogumMo oTMeTHUTh TakKue CBOIICTBA IIJacTMacc,
Kak OoJiblllasg MexXaHWYecKas IIPOYHOCTb, HEPaCTBOPHU-
MOCTh MHOTHUX IIOJIUMEPOB B BOJle¢ U B TO K€ BpeMs pac-
TBOPUMOCTH HEKOTOPBIX M3 HUX B BOJE U OPraHUUYECKUX
pacTBOpUTENAX, HEGOJbINAA IIJIOTHOCTh, 9JIEKTPOMU30JIS-
IIMOHHBIE CBOMCTBA OOJIBIIIMHCTBA IIOJIUMEPOB (U BOZMOK-
HOCTb TOJIYUEHUS TOJIMMEDPOB, KOTOPHIE IPOBOASAT DJIEKT-
pUUYecKUil TOK, HAaIPUMED IIOJIMAIIETUIEH), XUMUYeCKa s
MHEPTHOCTD OOJIBIITUHCTBA MMOJUMEDPOB, UX YCTOMUYNBOCTH
K BO3JIEMICTBUIO OKPYKAIOIIEel cpeabl, YTO CO3IaeT 3HAUN-
TeJbHBIE TPOOJIEeMBI 10 YTUINIAIUN OTXOI0B ITOJIMEPOB.

Vuaruecs 3acayIInBaioT cOO0IeHre OTHOKIACCHUKA
«IlepepaboTKa 1acTmMacce».

PaccmarpuBaem riaccuduKanio miIacTMace o OTHO-
IeHnio K HarpeBauwuio (cxema 9). Ilpumepsl miaacTMacc
KasKJOTO THUIIA ydJallliecs BIUCHIBAIOT B CXeMY, MCIIOJIb-
3yda Tabuuiy 3 yueOHMKA. [{eMOHCTPHUPYEM COOTBETCT-
BYIOIITMEe 00PAa3Ilhbl IIJIaCTMAaCC 1 U3JeTUs U3 HUX.

Cxema 9
Kaaccuduranua miaacTMmace
II0 OTHONIEHWIO K HATPEBAHUIO
TTIJTACTMACCEI

TepmoniacTsl — IJIACT- PeakTonmacrsr — 1miacT-
Macchl, KOTOPbIe 00paTuMO Macchl, KOTOpble HeoOpa-
TBEPJEIOT U Pa3MATrdaloT- THMO TBEDPJAEIOT

cA IPU HarpeBaHUU
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WnmocTpupyeM Ha IpuMepe TEPMOIJIACTOB U Peak-
TOILJIACTOB B3aWMMOCBS3b CTPOEHUS U CBOICTB BEIECTB.
TepMoILIaCTBI COCTOAT M3 JIMHENHBIX WJIU Pa3BETBJICH-
HBIX MOJIEKYJI, KOTODPbIE IIPU HarpeBaHUU HE PearupyroT
IPYT C IPYrOM, a IOTOMY He «CIIIMBAIOTCA» ¢ 00pa3oBaHU’-
€M CeT4aToll CTPYKTYpPhI. OTO MCIOJb3YIOT IPU U3TOTOB-
JIeHUU U3AeJUlN U3 HUX W UX BTOPUUHOI IIepepadoTke.
B mporecce hopmoBaHuA M3AEINA U3 PEAKTOILIACTA IPO-
UCXOAUT CIIMMBKA MaKPOMOJIEKYJ IIOJMMepa, KOTOPBIH
TBepAesaA NOpuodpeTaeT NPOCTPAHCTBEHHYIO CTDPYKTYDY,
II09TOMY €T0 HeJb3sd IIePEBEeCTU B BIABKOTEKYyYee COCTO-
AHUeE.

HUcnonssysa pucyHok 39 u tabaumny 3 yueOHHMKA, pac-
cMaTpuBaeM 00JIacTH MPUMeHeH! A IJIacTMace.

BosiokHa paccmaTpuBaeM Ha OCHOBe MX KJacCU(MUKa-
UM, COCTABJAA 1 KoMMeHTUPys cxemy 10. IlemoHCTDU-
pyeM o0pasIbl BOJIOKOH U U3AEJTUS U3 HUX.

Vuyaruecsa 3acayIIMBaiOT COOOINEHUS OTHOKJIACCHU-
KoB «CBolicTBa M NpUMeHEHWE MIPUPOAHBIX BOJIOKOHY,
«CBoiicTBa M TpPUMeHEHWE WCKYCCTBEHHBIX BOJIOKOH»,
«CBoiicTBa 1 TPUMEHEHNE CUHTETUYECKUX BOJIOKOHY .

Cxema 10
Kaaccudpuranusa BOIOKOH
/ BOJIOKHA \
HarypanbHabie Xumuueckue
Pacturens- JKuBoTHO- HckyccrBen- | | CunreTnyue-
HOT'O IPOMC- To mpouc- HBIE CKMe
XOKIEHUS XOXKTEeHUS ArnieraTHOE JlaBcas,
Jlen, IlepcTs, BOJIOKHO, KaImpoH,
XJIOTIOK, IIeJIK BHCKO3a HUTPOH,
JKYT u Ip. HAWJIOH U AP.
/
MunepajabHbIe
AcbecT
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IIpoBomMM nMeMOHCTPAIMOHHBIE OIMBITHI IO PACIIO3HA-
BaAHUIO HATYPAJIbHBIX (XJI0TYaTOOYyMaKHOT0, IIIEJIKOBOTO,
IIEePCTAHOr0), MCKYCCTBEHHBIX (AI[eTATHOTO M BUCKO3HO-
I'0) U CUHTETUYEeCKUX (KaIpoH, JIaBCAH, IOJUIIPOINIECHO-
BOE€ BOJIOKHO) BOJIOKOH II0 OTHOIIEHWIO K HarpeBaHUIO U
XUMUYECKUM peaKTUuBaM (KOHIIEHTPUPOBAHHBIM KMCJIO-
TaM M I1ejouam).

Yualuecsa BBIMIOJHAIOT Ja00OpPaTOPHBIA OmBIT «O3Ha-
KOMJIEHVE C KOJIJIeKIIMell MOJMMepPOB: MJIacTMAacC, BOJIO-
KOH U U3LeJINU U3 HUX».

IIpegyaraem mpuBeCTH MPUMEPhI HEOPraHUYECKUX II0-
JUMEPOB, HMMEIONIMX AaTOMHYI0 KPUCTAJINYECKYIO pe-
IIEeTKY.

1) annorponubsie MomupuUKaIuM yriaepoma (aaxMas,
rpacdur), KpacHbIi (Qochop, miIacTuuecKas cepa, KpHc-
TaJIINYeCKUA KpeMHUH;

2) okcug kpemuHus (IV) (kBapll, KpeMHe3eM, T'OPHBIH
XPYCTaJb); OKCHUJ aaloMUHUS (0OKCUT), aTIOMOCUJINKATHI,
CUJIMKATBI, KOTOPbIe BXOJAAT B COCTaB PYyA U HEPYIHBIX
IMOJIEBHBIX MCKOIIaeMbIX (II0JIeBbIe IINAThI, CJIIOABLI, I'pa-
HUTHI, acOecT, TJIMHBI U AP.).

HemoHCTpUpyeM 00Opasiibl HeOPraHHYECKUX II0JHMe-
poB. Heopranmueckue moJimMepbl — 3TO OCHOBa HEMKU-
BOU IIPUPOJLI, BasKHENIeil o00JIOUKU IJIaHeThl 3eMJid,
KoTopas Ha3bIBaeTCcsa JIUTOC(Hepoii, a TaKkiKe BarKHeHIIe
CTPOUTEJNbHBIE MaTEePUAJIbl, OTHEYIIOPHhI, TEIJION30JIATO-
pPBI, KepaMuKa, KBapIlleBoe CTEKJIO.

JoMawHee 3agaHwme §7, yaop. 1—4, 6.

WMhowBumayanbHble 3apjaHunasa Ilogroro-
BUTH coobiienud (K ypoky «IIpencraBuTenu ra3oB (BoJo-
poI, KHCJIOPOX, VIJIEKMHCJBIN Tra3, aMMHaK, STUJIEH)»):
«PusnyecKre CBOMCTBA, IIOJyUYeHUEe, coOOMpaHUe U pac-
IMo3HaBaHMWE BOJOPOAAa», «PusmyecKue CBOMCTBA, IIOJY-
yeHUe, cOOMpaHMe M pacio3HaBaHMe KUcCJopomas, «Du-
3UUecKHe CBOMCTBa, IIOJyUYeHUe, cOOMpaHWe M PacIos3-
HaBaHMWe YTJIEKUCJIOTO Tasa», «®PusmuecKue CBOICTBA,
moJyyeHue, coOMpaHue ¥ paclo3HaBaHME aMMHaKa»,
«®PusnuecKkmre CBOIicTBa, IOJIyUeHMNe, cOOMpaHue 1 pac-
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mo3HaBaHUe dTujaeHa», «[Ipumenenue Bogopona», «IIpu-
MeHeHUre KICJopoaa», «lIpumMeHeHMe YIJEKMCJIOro ra-
3a», «IIpumenenune aMmmMuakas, «IIpumMeHeHE dTHIEHA» .

FasoobpasHoe cocTosiHMe BellecTBa.
MpupoaHble rasoobpasHble cMecu:
BO3AYX W NpupopaHbin ras (1/2)

Ll e n 1. O600IIIUTE 3HAHUSA yUAIIUXCA 00 arperaTHbIX CO-
CTOAHUAX BEIIECTB, B YACTHOCTHU O Tra3000pa3HOM COCTOSI-
HUU. AKTyaJu3upoBaTh SHAHUA O HOHATUAX «MOJIAPHBIN
00'beM Ta3000PA3HOTO BEII[ECTBA», «00'beMHAA AOJIA KOM-
TOHEHTa B Ta30BOIl cMecH» W yMEHUS peInaTh 3afadu C
uxX ucnogbzoBaHmeM. CrcTeMaTM3MPOBATh 3HAHUA yua-
MIUXCA O BO3AyXe U IPUPOJHOM rasde Kak IPUPOSHBIX ra-
30BBIX cMecax. IlokasaTh 3HaueHUE XUMUU B PeIleHUU
TaKUX TVIOOAJBHBIX JKOJIOTMYECKUX NPOOJieM, KaK map-
HUKOBBIN 3((MEKT M KUCJTOTHBIE TOKIN.

Tpe6GoBaHMS K YPOBHIO MOArOTOBKU Y4YaLLUXCS

3HaTb M NOHUMATEL:

e OIIpeIesIeHUs MOHSATHUHN «MOJISIPHBIN 00BbeM», «00beM-
Has O0JA KOMIIOHEHTA B ra30BOM CMeCH», «IIapHUKO-
BBIT 5)(PEeKT», «KUCJTOTHBIE TOMKII» ;

e COCTAaB W IIPUMEHEHWEe BaKHEHIHX Taz000pasHBbIX
cMeceil — BO3ayXa U IPUPOTHOTO rasa;

e TmpaBujia 6e30IIaCHOro OOpallleHus C NPUPOAHBIM ra-
30M, MCIIOJIb3YEMBIM B OBITY.

YMeTb:

e XapaKTepu30BaTh ra3000pa3HOE COCTOSHUE BeIecTBa
C TOYKH 3PEHMS aTOMHO-MOJIEKYJISIPHOTO YUSHN;

e BBITIOJHATL PACUeThl, CBABAHHBIE C MOHATHUAMHU «MO-
JISTPHBIIT 00beM ra3000pPa3HOT0 BeIleCTBa» U «00beM-
Has M0JIA KOMIIOHEHTA B ra30BOI CMECH »;

e OIEHUBATH BJIWSHUE XMMHUYECKOIO 3arpsa3HEHUs arT-
mocdepsl Ha OPTaHU3M UeJIOBEeKA U JPYrue KUBBIE Op-
TaHU3MBI.
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MeToauyeckue peKomMeHpaLUN

B mauajyie ypoka He0OXOOUMO aKIlEHTHPOBATH BHUMA-
HUe yJaluxcsa Ha TOM, YTO OOJBIIUHCTBO BEIECTB B 3a-
BUCUMOCTH OT YCJOBUUM MOT'YT HaXOAUTHLCA B OTHOM U3
TPexX arperaTHBLIX COCTOAHUI (IIpeaiaraeM yJaruMcs me-
peuncauTh ux). B yueOHUKe MpUBEIEH MPUMED BEIeCT-
Ba, KOTOpPOE BCTpEUaeTCs B OKPY’KaMIleM MHPE B Tpex
arperaTHbIX COCTOSHUAX, — BOjA.

OTmMeuaeM, 4TO He TOJBKO BOZA, a4 OOJILIIMHCTBO Be-
II[eCTB MPU ONPeHeJeHHBIX YCIOBUAX MOTYT HAXOAUTHCHA
B KasKJOM M3 TpexX arperaTHbIX cocTodHwuii. IIpuBomum
IIpUMepHI.

B MeauIninHCKOM TepMOMETpPe HaXOAUTCA KUAKOEe TIPU
KOMHATHOI TeMIepaType BeIlleCTBO CepedpHCTOro IIBe-
Ta — PTyTh. Ecau TepmoMmeTp pas3buBaeTcs, TO PTYTh
pacmazaeTcsa Ha MeJKue OJecTAINue IMapuKi, KOTOPbIe
HeoOXOAMMO KaK MOKHO ObIcTpee cobpaTb. Ilouemy?
PryTs ucnapsercs, Tak ke Kak u Boga. HeBugumelie ma-
PBI PTYTU — CUJIBHBIN A4. A ObIBAeT JU PTYTH TBEPAOIi?
Ha, 6eiBaer, nupu Temieparype —39 °C u Hmxe.

Cseua (meMOHCTpAIIMsI) M3TOTOBJIEHA U3 HmapaduHa —
cMecu HEeCKOJbKHUX TBEPAbIX MPU OOBIUHBIX YCIOBUSIX
IpeebHBIX YTJIeBOMOPOA0B. Eciu HEOOMBbI0H KycoueK
napaduHa IMOJOKUTh HA METAJJINUYECKYIO IIJIACTHUHY U
HarpeTh ee (IeMOHCTpPAIVA), TO Hapa@uH ITOCTEIEeHHO
paciaaBUTCS — IepeiiieT u3 TBePAOTr0 COCTOSHUS B JKU/I-
Koe. IIpomos:kas HarpeBaume napadmuHa, MOKHO ITOUYB-
CTBOBATh XapaKTePHBIN 3amax ero napos. I[lapaduHx nepe-
XOOUT U3 *KUJKOr0 COCTOSIHUSA B ra3000pasHoe.

Hasee 3amoiHAeM B Xo/e 6ecelbl Ty YacTh TaOJIUIIHI 6,
B KOTOpPOH HIeT pedyb O Ta3000pasHOM COCTOSHUU Be-
miectB. OOparfaeM BHUMaHUe Ha O0'BbSICHEHUE XapaKTe-
PHUCTUK ra3o00pasHOr0 COCTOSHUS BEIECTB ¢ TOUKU 3pe-
HUSA aTOMHO-MOJEKYJIAPHOTO YUeHUS.

IIpennaraem yuarmumcs IPUBECTH IPUMEPHI, UJLIIOCT-
pupyIoIe UCI0Jb30BaHNE CBOMCTB I'a3oB.
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6L

Tabnuma 6

XapaKkTepuCTHKA arperaTHbIX COCTOAHMH BellecTB

ArperaTHoe COCTOSIHUE

No Xapakre-
n/n pHCTHKA
razoo0pasHoe JKUIKOE TBEpIoe

1 Paccrosa- | Paccroanue Mexxny CB00OAHOrO MPOCTPAHCTBA CB00OAHOrO MPOCTPAHCTBA
HUe MeXK- | YaCTHUIIAMU B HECKOJIb- | MEXKJY YaCTHUIIAMU HEMHO- MEKIY YacTUIaMU HEMHOI'O
Iy 4acTu- | KO pas 0oJbIlie pasdme- TO
mamu POB caMUX YaCTHI]

2 Bzauwmo- Yacruisl razoobdpas- BszaumopneiicTBue Mexay BszaumoneiicTBue Mexay uac-
neiicTBue | HOro BellecTBa cJabo YaCTUI[AMU BEJIUKO, I09TO- | THUI[AMU BEJIUKO, [I0O9TOMY He
YaCTHI] MPUTATUBAIOTCS JPYT MY He II03BOJIAET UM OTPHI- | MO3BOJISET UM OTPBHIBATHCSA

K Ipyry BaThCA APYT OT Apyra ApYyT OT Apyra

3 HBuxe- XaoTuuecKu JBUIKYT- ITepememniatorca (6pOyHOB- YacTuisl paciojoKeHbl B
HUe Yac- cA ¢ OOJBITUMU CKO- CKOe [IBUKeHue) CTPOTO ONpeeIeHHbIX TOUKAaX
THUII pocTAMuU IIPOCTPAHCTBA, MAJIOTIOABUIK-

HBI, COBEPIIAIOT KOJebaTeb-
Hble IBUMKEHU A




08

OxoHnuaHue mabiulbl

ArperaTHoe cocTOsSHUE

Ne Xapakre-
n/o PHUCTHKA
razoo0pasHoe JKUIKOE TBEpaoe
4 dopma He umetoT hopmbr He umetoT ¢hopmsI (B HEBe- HNwmeror popmy
COMOCTH, COCTOSIHUU CBO-
0OMHOTrO MafieHns MPUHU-
MarT (opMy mIapa)
5 0O0BeMm 3aHUMaIT Bech cocyn, | UmeioT o6bem HNmeror 00 beM
B KOTOPOM HaXOISATCS
6 CpoiictBa | C:KuMaeMbl; IpHU Ha- IIpakTHuecKu Hec:KUMA- Herekyuu u Hec:KMaeMbI

rpeBaHuM (IIPU IOCTO-
SAHHOM JaBJI€HUN)

00'beM I'a30B yBeJINUN-
BAeTCA; CMEIINBAIOTCA
B JIFOOBIX OTHOIIIEHUAX

eMbI; TeKy4u (OLHU CJI0U
JKHUIKOCTH CIIOCOOHBI IIepe-
MeIaTbCd OTHOCUTEIHLHO

APYTHX)




CoxmMaeMOCTh Ta30B UCIOJB3yeTcs: 1) Ipu HaKaumBa-
HUY IITUH TPAHCIOPTHBIX CPEJICTB, B HAAYBHBIX JIOJKAX U
(GyTOONBHBIX MAYAX A CMATYEHUSA yAapoB (Ipu HaKa-
YMBAHUY IIIUHEI ee 00beM He U3MEHAETCA, a YUCJIO MOJIe-
KyJ YBeJIUYUBAETCS, IIO9TOMY BHYTPH Hee BO3PaCTaeT
IaBiieHue); 2) B pasIMUYHBLIX YCTPOMCTBAX C ITHeBMAaTHUe-
CKUM HPUBOAOM (HampuMep, IPUBOAAX aBTOMATHUYECKUX
IBepei 9JIEKTPOII0e3I0B 1 METPO).

Pacmiupenue (yBenuueHme o0beMa) IIPU HArpeBaHUU
(Tpu TOCTOSTHHOM JaBJE€HUM) UCIIOJIb3yeTCs AJIA IPOBEP-
KU OpuOOPOB AJIA HMOJYUEHUA Ia30B HA TePMETUUYHOCTb.
HeMoHCTpUPYEeM IIPUEM IIPOBEPKU Ipubopa A mMoJayUe-
HUSA ra30B Ha FePMETUYHOCTD, KOTOPLIH yuaruecsa OyayT
BBIIOJIHATE Ha IIpaKTHUUecKoi pabore «IlosyueHue u pac-
Mo3HaBaHMe ra3oB, N3yUeHUe UX CBOHMCTB».

OTmeuaeM, UTO BCJIEACTBME PACCMOTPEHHBIX OCOOEH-
HOCTeli ra3000Pa3HOTO0 COCTOAHMS BEIIIECTB AJIs F'a30B BbI-
THOJIHSIeTCA 3aKOH ABOragpo:

6 paéHbLX, 06BeMmax pPA3LULHBLX 2A308 npu 00u-
HAKO6bLX Ycroeuax codepixcumcsa o00UHAKOE0e
YUCno MOneKym.

PacckasprBaeM, UTO M3 BTOT0 3aKOHA BBITEKAET BaiK-
HOe cJeacTBue: 1 MOJIb JIIOOOTO rasa IIPU HOPMAJbHBIX
yeaoBuax (760 mm pr. cr. u 0°C) sammmaeTr o6beM
22,4 5. 9roT 060'BbEM HAB3LIBAIOT MOLAPHBLM 00BEMOM
2a308:

Vu = 22,4 n1/monb.

JeMoHCTpUPYEeM MOZAENb MOJSIPHOTO 00beMa rasos.
MousipHBIiZ 00bEM I'a30B CBA3AH C TaKUMU (PU3BUKO-
XUMHUYECKUMHN BeJIUUYNHAMU, KaK KOJUUYECTBO BeI[eCTBa
1 00'bEM, CJIEAYIOIIM COOTHOIIIEHNEM:
V=n-V,.

IIpennaraem BBIIIOJHUTL PACUETHBIE 3a0aUM.

1. IIpu oAMHAKOBBIX YCJOBUAX B3ATHI 1 o1 azora, 2 1
cepoBoIopoa u 3 J yriieKucJoro rasa. KakoBo uuciaoBoe
COOTHOIIIeHNE MOJIEKYJI BO B3ATHIX 00beMax ra3oB?

2. Kakoii o6beM (H.y.) 3alfiMeT cMech I'a3oB CJIEAYIO-
I1ero KoJandecTBeHHOro cocrasa: 0,85 MoJb yrieKucaoro
rasa, 0,12 moap ammuaka, 0,05 mosab Kucaopona? Periu-
Te 3amauy HauboJiee paruoHaIbHLIM CIIOCOG0OM.
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Hanee paccmaTpuBaeM Ba'KHEUIINe IPUPOJHBIE Ta30-
BbI€ CMECU — BO3AYX U HPUPOAHBIN rasd, 3amoJHAA Tab-
auiy 7.

Taobanwuima 7
IIpupoaHbIe Ta30BbIe CMECHM — BO3AYyX M MPHPOTHBIN Tra3

XapaKTepHCTHKA Bosmoyx IIpupomusbrii ras

Cocras

Haxoxaenue
B IIPUPOJE

ITpumenenue

st TOro 4TOoOBI AKTYAIN3NPOBATE 3HAHUS YUAITUXCS
0 cocTaBe BO3AyxXa U IPUPOLHOr0 ra3a, MOMKHO HCII0JIb30-
BaTh AuarpaMMBbI B paboueii TeTpanu (c. 57).

Bompoc 0 HaxXoMKAeHNN BO3AYyXa M IPUPOJHOIO rasa B
MIpUPOJie, CKOpee BCEro, He BHI3OBET V YUAIIUXCS 3aTPY/I-
HeHui. O6CyKIaA 3TOT MaTepuas, Heo0X0AUMO 00PaATUTh
BHUMAaHUE Ha IIpaBuJja 0e30IIacHOro obpallleHus C IIPHu-
POIHBIM ra3oM B OBITY.

ITocienHio0 CTPOKY TAGJUIILI 7 yUualllecs 3amoJIHs-
0T, 3aCJIyIIuBasi COOOIeHUA ONHOKJIACCHUKOB «IIpume-
HeHUe Bo3ayXxa» u «IIpuMeHeHMe IPUPOTHOrO rasar.

Haem ompeneneHne MOHATUA «00beMHASA NOJSA I'a3a B
cMecu».

O6wsemnasn dona za3a 6 cmecu O — 310 pusuye-
CKas BeJIMUYMHA, PaBHAA OTHOIIEHHUIO 00'beMa ra3oo0pas-
HOTO KOMIIOHEHTAa CMeCH K 00'beMy BCeil cMecH.

IIpensaraeM cocTaBUTH COOTBETCTBYIOIIYIO (hopMyIy.

Vuaruecs pelraioT pacyeTHBIe 3aJayul, CBA3aHHBIE C
MMOHATUEM «00beMHasI T0JIA rasa B CMeCH».

1. BeiuncauTe o0beM KICJIOPOAA, KOTOPBIM MOXKET
OBITH HostydeH u3 450 M3 Bosgyxa (H. y.), ecau o0beMHAA
IOJIsT KMCJIOpoa B Bo3ayxe paBHa 21%.

2. Beruncaure 00’eMHYIO JOJIIO0 CEPOBOIOPOIA B 00pas-
IIe BO3IyXa, B KOTOPOM IIPeIeJbHO JOIYCTUMAA KOHIIEHT-
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parmua (IIJK) cepoBomoponma mpeBhIIlIeHA B 2 pasa.
IIIK(H,S) = 0,01 mr/a.

B zakioueHne ypoka ydamimecs 3acJIYIIIMBAIOT CO0O0-
MIeHU S OJHOKJIACCHUKOB « KucioTHBIe oK IN» , «IlapHu-
KOBBIH 9deKT 1 6opubda ¢ HUM» .

OJoMawHee 3agaHMe §8,yop. 1, 7—9.

MpepcraButenu rasoB (Bogopopn, Kucnopoa,
yrnekuaibin ras, ammuak, 3tuneH) (1/2)

Ll e n 1. O6OOHIUTE U CHCTEMATHU3UPOBATh 3HAHUSA yua-
IUXCA O CIIoco0axX MOJIyUYeHUsA, COOMpaHus, paclno3HaBa-
HUA, CBOMCTBAX M NPUMEHEHWN HEKOTOPBIX rasoobpas-
HBIX BeIIeCTB (BOZOPOAA, KMCIOPOAa, YIJIEKKUCJIOTO rasa,
aMMHuakKa, sSTUJIeHa).

TpeGOBava K YPOBHIO MOAroTOBKU Yy4allnxcs

3HaTb M NMOHUMATEL:

e HEKOTOpBIe Ira3000pas3Hble IPU OOBIYHBIX YCIOBUAX Be-
II[eCTBA;

e CIIOCOOBI MOJIyUEeHHSA, COOMpaHWUA, PACIO3HABAHUSI,
CBOMCTBA ¥ NpPHUMEHEHHEe HEKOTOPBLIX I'a3000pasHbBIX
BelriecTB (BOZOpPOJA, KHCIOPOAA, YIJIEKHCJIOro rasa,
aMMHUakKa, 9STHUJIeHa).

YMeTsb:

e JaBaTh XapaKTEePUCTUKY M3YyUYEHHBIM BeIlecTBaM (BO-
IOpOaY, KUCJIOPOAY, YIJIEKHCJIOMY Tra3y, aMMHuakKy,
STUJIEHY);

e O0OBACHATHL 3aBUCHMOCTH CBOMCTB M3YUYEHHBIX I'a3000-
Pa3HBIX BEIECTB OT UX COCTaBa M CTPOEHU;

e BBITIOJHATHL XUMUYECKUH 9KCIEePUMEHT IO pPaclio3Ha-
BaHMIO HEKOTOPBIX Ta3000pasHbIX BeIlecTB (Bogopoa,
KHCJIOPO/a, YIJIEKUCJIOTO ra3a, aMMHuaKa, dTHUIeHA).

MeTopgunyeckune pekomMeHaaunn

Coo01jaeM TeMy ypoKa W IIpejJiaraeM IePedYUCIUTH
M3yUYeHHbIE YUAIIUMUCS B Kypce XMUHU BellecTBa, KOTO-
pble IpU OOBLIYHBIX YCJIOBUAX MMEIOT Ira3000pasHoe arpe-
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raTHoe cocrosgHue. OrTmeuaeM, uTO HamboJsiee BasKHOE
3HAUEHUE CPeaU IIePeduMCJIeHHBIX BeIleCTB MMEIOT BOJO-
PO, KMCJIOPO, YTJIEKUCIbIN ra3, aMMUuaK 1 3TUJIEH.

Hanee nas KasKIOTO M3 ra3s000pa3HBIX BEIECTB JaeM
XapaKTepPUCTUKY IIO0 IIJIaHYy.

1. CocTraB MOJIEKYJIBI.

2. dusnyecKkue CBOHCTBA.

3. Cmoco06(bI) IMmMONMyUYEeHHA: a) B IIPOMBIIIJIEHHOCTH;
0) B 1abopaTopuu.

4. Crioco6(b1) cobmpanms.

5. Cmoco06(bI) pacrosHaBaHUSA.

6. ITpumenenwue.

PaccmoTrpenue mmepBoro MyHKTa IJIaHa CKopee BCero e
BBIBOBET 3aTPyAHEHUH y yuaruxca. OHM caMOCTOATEb-
HO 3amuInyT (QOpMYyJbl M3yUaeMbIX Ta3000pasHbIX Be-
mrectB. Ciaenyer oOpaTUTh BHUMAaHNE HA TO, UYTO YIVIEKIC-
JBIA Ta3 m aTmiaeH mo HoMeHKJaType UIOIIAK umeror
ellle U Apyrue Ha3BaHUs, COOTBETCTBEHHO OKCHUJ, yIJIEPO-
xa (IV) u areH.

3aTeM yualuecsa B3acJYIIHBAIOT COOOIIEHUS OIHO-
KJIACCHUKOB 0 (pU3UUYECKUX CBOMCTBAX, CIocobax IIOJY-
YyeHUsA, COOMPAHUA U PACIIO3HABAHUS PacCMaTPUBAEMbIX
BertecTB. CBOIf OTBET OHM HOATBEPKIAIOT 3AIINCHIO YPaB-
HEeHU# peakIuil HOJyUeHUS B MIPOMBINIJIEHHOCTH 1 Ja60-
PaTOpPHBIX YCJIOBUSAX I'a30B U JeMOHCTpaliueil mpubopoB
[JIS TIOJYYEeHUA KasKI0TO U3 Ta3oB.

Mo:xHO 3amaTh yUaIMMCs, BHICTYIIAIOINM C COOOIIe-
HUSMU, JOIMOJHUTEJbHBIE BOIPOCHI, U IPEAJIOMKUTh BbI-
IMOJIHUTE 3aJaHUA U PEIINTh PacueTHLIE 3aSauM.

1. Kakaa xumMunueckas CBA3b 00pa3yeTcs MemxIy:
a) aToMaMu B MOJIEKYJIe Bogopona; 0) aToMaMu B MOJIEKY -
Jie KMCJIOPOJia; B) aTOMaMM yTJiepoja W KHUCJIOPOoAa B MO-
JIeKyJie YIJIEKUCJIOTO rasa; I') aToMaMU a30Ta U BOJOpPoIa
B MOJIEKYJIe aMMKaKa; ) aToMaMu yTJjiepoja U BOoIopoa,
yrJepoja 1 yriepojaa B MOJIEKyJie 9ThIeHa?

2. CocTtaBbTe cxeMy O0OpasoOBaHUA XUMHUECKUX CBSA-
3eii B MOJIEKYJIaX BOIOPOa, KMCJI0POaa, YIJIEKUCJIOTO ra-
3a, aMMuaKa, STUJIeHa.
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3. CocTaBbTe CTPYKTYpPHBIE (GOPMYJIBI MOJIEKYJ BOIO-
poZia, KMCJI0pOo/a, YIJIeKUCJIOro rasa, aMMuaKka, sTUJIeHa.

4. Kakas KpucTajJiudecKas peIlIeTKa COOTBETCTBYET
paccmaTpuBaeMbIM BeriecTBamM? OTBeT 00bACHIUTE.

ObpairjaeM BHUMaHUe HA YCJIOBUS IPOTEKAHUS pPeak-
nuii. OTMeuaeM, YTO IPOMBINILICHHEIN CIIOCO0 ITOTYyUYeHU
KHUCJIOpOJa — IIePeroHKa BO3AyXa — 9TO He XUMHIUe-
CKUi, a (pusuuecKuil mpolecc.

JleMOHCTPUpPYEM IMOJIyUeHUHe BeIllecTB, UX cobupaHue
¥ pacnosHaBaume. Ha ciemyioiemM ypoke yudariuecss 0y-
IYT BBINOJHATH OPaAKTUYECKYI0 paboTy IO IIOJyUYeHUIO,
cOOMpaHUI0 U PACIIO3HABAHUIO I'a30B, MOITOMY IIOBTOPS-
eM IpaBuUJIa TeXHUKU 0e30IIaCHOCTH, HA KOTOPbIe HE00X0-
OUMO 00paTUTh 0co00e BHUMAaHUe IIpU paboTe:

1) aJid Bcex ra3oB — IPHEM O3HAKOMJICHHUA C 3alIaXoM
BeIIeCTB;

2) s Bomopoia — MPOBepPKa Ha YUCTOTY;

3) I1s KUcJaopoa U aMMHuaKa — IIpaBuUJia HarpeBaHuA
BeIIecTB;

4) 1A yriaeKucJioro rasa W 9TUJieHa — IIpaBujia pabdo-
THI C KUCJIOTAMU;

5) mna aMMuaka — IpaBuJia PadOTEHI C IIeJIOUAMHU.

B zakgoueHue ypoka ydaluecs 3acJIyIIHBaiOT cO00-
IieHnusAd OJHOKJACCHUKOB «IIpuMeHeHme Bomopozar,
«IIpumenenne Kuciopoga», «IIpuMeHeHne yriaeKnCIOTO
rasza», «IlpumeHenme ammuaka», «IIpumeHeHue sTHJIE-
Ha».

OJoMawHee 3a0aHMe. §8, yup. 11, 12. IToxa-
TOTOBUTHCA K IMpaKTuueckoi pabore Ne 1.

WMupopmnsumpyanbHbe 3apgaHwu4d Ilogroro-
BUTh coobmieHusa (K ypoKy «sKuakoe cocrosHue Be-
miectB. Boga. #Kugkue kpucraibl. MaccoBasi JoJid pac-
TBOPEHHOT'O BelllecTBa»): «PoJsib Bogbl Ha 3emie», «Kpy-
TOBOPOT BOIbI», «BomHBIE pecypchl M WX OXpaHA OT
3arpAasHeHuii», «Ilorpebierre BOALI UEJIOBEKOM>», « ¥ CT-
paHeHMe KEeCTKOCTH BOJBI C IIOMOIIbI0 KATUOHUTOBY,
«MunepaJyibHbIe BOObI», «CTpoeHre, CBOMCTBA U IIPUMe-
HeHUe XUIKUX KPUCTAJJIOB» .
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MpakTnyeckaa paborta Ne 1
«lMony4yeHne u pacrno3HaBaHue rasos,
usyyeHmne mx csoncts» (1/1)

Ll e n 1. 3akpenuTs yMeHUA yYANIUXCA BBHINOJHATL XU-
MUYECKUH SKCIEePUMEHT IO MOJYUYEHUI0, COOMPAHUI0 U
pPacIio3HABAHUIO HEKOTOPHIX ra3000pasHbIX BEIIECTB (BO-
JIOpOZia, KUCJIOPOAa, YIJIEKKUCJIOTO ra3a, aMMUaKa, 9THUJIe-
HAa).

TpeboBaHMA K YPOBHIO MOArOTOBKM yYaLLMUXCS

3HaTb MU NMOHUMATHL:

e CIIOCOOBI IIOJIyUEeHHUs, COOMpaHWs, pPacIo3HaBaHUA,
CBOMCTBA U IIPUMEHEHNEe HEKOTOPBIX I'a3000pasHBIX
BelecTs (BOAOPOZA, KHUCJIOPOLA, YIJIIEKHCJIOTO rasa,
aMMHMaKa, dTUJIEHA);

e mpaBuja 0e30IIaCHOTO OOpAIleHUs ¢ TOPIOUNMU U TOK-
CHYHLIMHK BellleCTBaMu, JiabopaTOPHLEIM 00OpyZOBa-
HUEM.

YMeTb:

e BBIIOJHATH XUMUUYECKUH 9KCIIEPUMEHT II0 paclio3Ha-
BAHHIIO HEKOTOPBIX Ia3000pasHbIX BeIlecTB (BOZOpOoIa,
KHCJIOPOJA, YIVIEKHUCJIOTO rasa, aMMHuaKa, STUJIEHA).

MeTopgnyeckue pekomMmeHaaLnn

IIpoBogmM BBOIHBIN HHCTPYKTaXK II0 TEeXHUKe 0e3-
OMACHOCTH.

Coob1raemM, 4To HEOOXOZMMO BBIIIOJHUTH OOUH U3 Ba-
puauToB (II0 YKasaHuio yuurteis). MHCTPYKIIUK II0 IPO-
BeIEHUIO SKCIIEPUMEHTa IPUBEIeHbl B YUeOHUKE, II09TO-
MYy gajiee IIepedulcJIeHO TOJbKO 000pyIOBaHUE U PeaKTH-
BBI, a TaKJKe BOIPOCHI U 3aIaHUA K KaKIOMY OIBITY.

Bapunanrt 1

ITonyuyenue, coOMpaHue M pacro3HaBaHHE BOIOPOIA
Ob6opydosarnue 1 peakmugvl. MITATUB IJA IPOOHU-
POK, IpobupKa 1 IPoOKa ¢ IPAMOM ra3o0TBOAHOII TPyO-
Koii, xuMuuecKkuii crakas (50—100 mu) ¢ Bogoii, 1abopa-
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TOPHBIN IIITATUB C JATKOM, TPOOMPKA, CHUPTOBKA, CITUY-
KU; NUHK (Ipa”yJisl), coisguad KucaoTa (1 : 1).

3amaHusa

1. 3anuinuTe ypaBHEeHUE PeakIlNy MOJIyYeHUA BOJLOPO-
JIa B 1a00PaTOPHBIX YCIOBUAX.

2. OnumiunTe cnocobd codupaHusa BOZOPOIA.

3. OnuminTe (pu3nUecKre CBOMCTBA BOLOPOLA, HADJIIO-
laeMble TTPU TIPOBEIEHUN OTIBITA.

4. OnumuTe cnocod pacmo3HaBAHUA BOJOPOIA.

BapumaHt 2

ITonryuenue, cobupanue U pacmo3HaABaHHE aMMHaKa

Odbopydosarnue U peakmu8vl: MITATUB IJA IPOOH-
POK, MpobupKa U mPoOGKa ¢ raso0TBOJHOI TPYOKOM, XU-
MHUYECKUI cTaKkaH C BOAOIi, (papdopoBasd uyalliKa, CTEK-
JSHHASA IaJ0YKa, JIOMKEeUKM [Jis CIKUTAHUSA BeIecTB
(2 mr.), mpobupka (cyxas), JlaBOpaTOPHBIN IIITATUB C
JIAIIKOIi, COMPTOBKA, CINUYKU, KPUCTAJLIN3ATODP C BOIOI,
BaTa (HebOoJIbIIION KOMOK); (heHoI(pTanmenH (pacTBOp UIU
WHAWKAaTOpHAas Oymara), TUAPOKCUA KaabliuA (KPUCT.),
XJIOpUJ aMMOHUSA (KPHUCT.), PAaCTBOPHI TUAPOKCHUIA HAT-
pus (0,5 moab/a) u cynbpara ammouusd (0,5 Moab/ ).

3agaHug

1. BanuinuTe ypaBHeHNe PeaKIIUHU ITOJYYECHUS aMMHU-
aKa B J1a00pPaATOPHBIX YCIOBUAX:

a) 13 TUAPOKCULA KAJbIIUI U XJIOPHUIA AMMOHNIA;

0) 13 T'UAPOKCULA HATPUA U CYJIb(aTa aMMOHIA.

2. OnumuTe cmocob codmpaHua aMMHUaKa.

3. Onumure GusnuecKure CBOMCTBA aMMUaKa, HabIi0-
TaeMbIe B OIbBITE.

4. OnuinuTe He MeHee JBYX CIIOCO0OB pPaclio3HaBaHUS
aMMuaKa.

BapumaHt 3

ITonyuenue, cooupanue

M pPacmo3HaBaHHE KHCJIOPOIa

Odbopydosarnue u pearxmuswvt (cmocob 1): mabopa-
TOPHBIN IIITATUB C JIATKOHW, COHUPTOBKA, CITUTYKU, ITPOOUP-
Ka, Ipo0OKa C rasooTBOLHON TPYOKOI, XMMUUYECKUH CTa-
KaH, IIIaTeNb, JYYNHKA, KOMOK BaThl; IePMaHTaHaT Ka-
aus (KPUCT.).
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O6opydosarnue u peaxmusst (cmocobd 2): mpodbupkKa,
npobKa ¢ ra300TBOLHOM TPYOKOIi, IIIIATENb, XUMUUYECKU
cTaKaH, JYYMHKA; PACTBOP IEePOKCHUIa BOIOPOAA, OKCHU]
maprasma (IV).

3aganusa

1. 3anuIinuTe ypaBHEeHUE PEaKIIUU IIOJYUYeHUA KUCJO-
poza 1abopaTopHBIM CIIOCOOOM (IJIsT TOTO cIIoco0a, KOTO-
PBIH BBI OCYIIECTBUJIIN).

2. OnumuTe cIoco0bl COOMPAHUA KUCJIOPOA.

3. OnuminuTre (pusMyecKue CBOIMCTBA KMCJIOPOHa, Ha-
OJIIomaeMble B OIBITE.

4. OnuIiuTe cnocob pacmo3HaBaHUA KUCIOPOa.

Bapunanrt 4

ITonyuenue, cooupanue

u pacmo3HaBaHue okcuaa yriaepoaa (IV)

Oébopydosanue u peaxmuéwvl: IPUOGOP A HOIyUe-
HUsS ras3oB (MM OpoOMpPKa M IIPoOKa ¢ TI'a300TBOIHOM
TpyOKO#), XMMUUYECKUI CTaKaH; M3BECTKOBAs BOJa, CO-
asgHas xkucyaora (1 : 1), Kycouku MeJia My MpaMopa.

3amaHud.

1. 3anuInuTe ypaBHeHNe PeaKIiny MOJyUeHUA OKCHAA
yriuepoga (IV) mabopaTopHBIM CIIOCOOOM.

2. Onumure cnocob codupaHus okcuga yriaepoga (IV).

3. Onummure (puanyecKme CBOKMCTBA OKCHIOA YIJIEPO-
ma (IV), maGiiomaeMble B OIIBITE.

4, OnuinuTe He MeHee ABYX CIIOCOOOB pacIO3HaBAHUS
okcupma yraepoza (IV).

5. Hanmmure ypaBHEeHUHS peakIUil, IPOUCXOAAIIAX
nopu mpomyckanmu okcuzaa yriaepona (IV) uepes msBect-
KOBYIO BOAY B MOJIEKYJIAPHOM X MOHHOM BHUAAX.

Bapuant 5

ITonyuyenue, coOMpaHue M pacrosHaBaHHE ITHIIEHA

Obopydosanue u peakmuébl: 1abOPATOPHBIN IIITA-
THUB C JIAIIKOIi, COMPTOBKA, CIMYKU, OIpoOupkKu (3 mIT.),
npoOKa ¢ Ta300TBOAHOM TPYOKOI, IIITATUB IJIA IIPOOHPOK,
MPOKAJEHHBIM IIeCOK MM MeJKHe KalujaApbl; CMech
STUJIOBOTO PACTBOPA CEPHOM KUCIOTHI (2 : 1) U 3TUIIOBOTO
coupra (3 : 1), noguaa (6pomuas) soga, 0,005% -ii mox-
KUCJIEHHBIN pacTBOP IepMaHTraHaTa Kajaus.
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S3agaHusa

1. BanuiuTe ypaBHeHUE PeakIUuU MOJYUYeHUs dTHUJIe-
Ha J1ab0paTOPHBIM CIIOCOOOM.

2. OnuminTe (QuanYecKue CBOIMCTBa 9THJIEHA, HEIIO-
cpeIcTBeHHO HabI0qaeMble B OIIBITE.

3. OmnuiinuTe He MeHee IBYX CIIOCOOOB pacIio3HaBaHUSA
STUJIEHA.

4. Hanuimnre ypaBHEHNE PeaKIUil, IPOMCXOIAIINX
IpU IPONYCKAHUY dTUJIeHA Yyepes NOAHYI0 (DpOMHYIO) BO-
ny.

MHomnBupoyanbHb e 3apaHwunsa Ilogroro-
BUTh coobieHus (K ypoKy «TBepmoe cocTosHUEe Be-
miectBa. Awmopduble BelmectBa. CocTaB BelllecTBa u
cMmeceii»): «CBoiicTBa aMop(dhHBIX BelllecTB», «BerecTsa,
CYIlleCTBYOIIIMe 1 B aMOP(pHOM, U B KPHUCTALINUECKOM
cocToAHUM», «IIpuMeHeHrne aMOP(HBLIX BeEI[ECTB HA OC-
HOBE X CBOMCTB».

Xunpakoe coctosiHme BeuiecTBa. Bopa.
Xnpkue kpuctannbl. MaccoBasa pons
pacTBopeHHoro Beluectsa (1/2)

LL e n . OGoOUINTE 3HAHUA yUAIUXCA 00 arperaTHLIX CO-
CTOAHUAX BEIeCTB, B YACTHOCTHU O KUAKOM COCTOSHUMU.
AKTyanusupoBaTh 3HaHUA O TMOHATHUU «MaccoBasi HOJS
PACTBOPEHHOI'0 BEIeCTBA» M YMEHMEe PeIlaTh 3aJauu C
ero mcroJbzoBanueM. CHUCTEMATU3NPOBATL 3HAHUS yua-
IUXCA O BOJe, *KEeCTKOCTH Boabl. PaccMoTpeTs cocTas u
3HAUYEeHWEe MUHepPaJbHBIX BoJ. IlokasaTh 3HAUEHUE XU-
MHUU B DPEIIeHWU TJIOOAJBHOM SKOJIOTUYECKOI IpobJie-
MBI — COXpaHeHue rugpocdepsl.

TpeGoBaHMS K YPOBHIO MOArOTOBKM YYaLLMXCS

3HAaTb U MOHUMATHL:

e OIIpeIesieHUs IMOHATHUIN «¥KeCTKas BoAa», «BpeMeHHasd
JKECTKOCTb», <«IIOCTOSAHHASA KECTKOCThb», «MAaccoBas
IOJIS PACTBOPEHHOI'O BEIlleCTBAa» ;

e HEIOCTATKU IIPHMMEHEHHUS KECTKO! BOJIBLI M CIIOCOOBI
YCTPaHEeHUS JKECTKOCTH BOJLI;

e COCTAB U IIPUMEHEHNe KUAKUX IIPUPOIHBIX cMeceil —
MUHEPaJbHBIX BOJ.
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YMeThb:

e XapaxkTepMU30BaTh KUIKOE COCTOAHIE BEI[eCTBA C TOU-
KU 3pEHUA aTOMHO-MOJIEKYJIAPHOIO YUEHUd;

e BBIIIOJIHATH pacueThbl, CBA3aHHbIE C IIOHATUAMHN «Mac-
coBas J0JIA PACTBOPEHHOIO BEII[eCTBAa» ;

e OIl€eHUMBaATh BJINAHMNE XMMMNUYECKOI'O 3arpAa3HeHUudA I'ma-
pocdepsl Ha OpraHmu3M YeJIOBeKa W APYTrue KUBEIE Op-
TaHU3MBI.

MeToauyeckue peKomMeHpaLUN

Coo0I11aeM TeMy YPOKa 1 3aIl0JIHIEeM B Xoje 0eceanl Ty
yacTh Tabaunsl 6 (c. 79—80), B KOTOPOH uaeT peusb O
JKUAKOM cocTogHUM BerlecTB. OOpalllaeM BHUMaHUWE Ha
00bsCHEHIE XapaKTePUCTUK KUIKOTO COCTOSHHUSA Be-
IIIECTB C TOUYKHU 3PEHUSI ATOMHO-MOJIEKYJISPHOTO YUIeHUS.

IIpennaraem yuarmumcs IPUBECTH TPUMEDHI, UJLIIOCT-
pUpPYIOIUE UCIOJb30BaHe CBOUCTB KuaKocTeii. Hanpwu-
Mep, TEeKyYecTb I'a30B HCIIOJIb3YeTCs IPU IeperBaHUUN
JKUIKOCTHY U3 OJHOTO COCY/a B IPYToii, 3allOJTHEHUH JKU]I-
KOCTAMM CHCTEM OTOILJIEHUS, OXJaKIeHUA IBUTraTeseil,
mepeKauyku HedTH IO TPYyOOIPOBOgaM U IP.

Hamee yuarmiuecs 3acJyITHBAIOT COOOIIEHUS OHO-
KJlaccHUKOB «Posb Bogbl Ha 3emie», «KpyroBopor Bo-
Ibl», «BomHbIEe pecypchbl U UX OXpaHa OT 3arpA3HEeHUM»,
«IToTpebennre BOABI UEJIOBEKOM» .

PaccMmoTrpeHre UCIIONIb30BAHUA BOJIBI B OBITY U Ha IIPO-
M3BOJICTBE IIO3BOJIAET IIePeHTH K M3YUYeHHUI0 BOIIPOca O
JKeCTKOCTHU BOJIBI.

MHMecmrocmsb 600bL — COBOKYITHOCTH CBOMCTB BOJIbI,
00yCJIOBJIEHHBIX COIep:KaHmeM B Heill MOHOB KaJbI[Usd,
MaTrHUS U JKeJjesa.

JKecTKoCTb BOABI CKJIAABIBAaeTCA W3 KapOOHATHON U
HeKapOOHATHOII JKEeCTKOCTH.

Kapb6onamnasn iecmrocms — KeCTKOCTh, 00yc-
JIOBJIEHHAsA COep:KaHueM B Hell TuAPOKapObOHaTOB Kallb-
nusd, MarHusA W Kejgeda. ['MaApoKapOOHATHEI OTHOCATCA K
rpyIIe coJieii, KoTopble Has3bIBAIOT Kucabtmu. OHU SB-

90



JIAIOTCS MPOAYKTaMM HEIOJHOTO 3aMeIleHUs aTOMOB BO-
OpoZia B MOJIEKYJie KMCJIOTH Ha MEeTAaJLJI.

Ilpy KunmAYeHWM THUAPOKAPOOHATHI PAa3PYIIAIOTCH,
IIpU 9TOM 00pa3yloTCs MaJIOPACTBOPUMEIE B BOJE COENMI-
HEHWA, BOJla M YIJIEKUCJIBIN ras.

Ca(HCO,), = CaCO, | + H,0 + CO,1,
Mg(HCO,), = Mg(OH), | + 2C0,1.

Kap6oumaT Kaablmsgs ¥ TUAPOKCHUI MAaTHUA SABISIOTCS
ocagKaMu, MO3TOMY KapOOHATHYIO sKeCTKOCTh Ha3bIBalOT
68peMmeHHOL.

Hexapbonamnas i#ecmrKocms — 3TO KECTKOCTB,
0o0ycJiOBJIeHHAsA coOAep:KaHWeM B BOJe [IPYyrux cojeit
(cynbdhaToB, XJIOPUAOB) KAIbIlUuA, MaTHUSA U JKeJjesa.

Hekap6oHaTHas KeCTKOCTD IPU KUMSUEHUN COXPaH -
eTcsi, IO9TOMY ee Ha3bIBal0oT OCMOAHHOI.

PacckasbiBaeM 0 HeZOCTATKAX IMIPUMEHEHUS JKEeCTKOMH
BOJBI B OBITY ¥ HA IIPOU3BOJICTBE:

1) rugpoxkapbOHATHI KaJbIlNA, MarHUA U JKeJiesa IIpu
HarpeBaHUM DAa3JaraloTcsa ¢ 00pasoBaHUEM HEDPACTBOPU-
MBIX COeIUHEHUI — HaKUIIN, Ooceqaloleil Ha CTeHKAaX Ia-
POBBIX KOTJIOB, OTOIIUTENbHBIX IIPUOOPOB U IOCYABI, KO-
TOpas ILIOXO IIPOBOAUT TEILJIOTY;

2) MOHBI KaJNbIuA, MarHUA U Kejieda B3auMOIeHCTBY-
IOT ¢ MBbLIaMU (HATPHUEBLIMU M KAJUEBBLIMU COJISIMU BBIC-
mux KupHBIX KucaoT RCOONa u RCOOK):

M2+ + 2RCO0- —> (RCO0), M|,

IIO3TOMY IIPU CTHUPKE B JKECTKOII BOAe pacxomyercsa 00Jb-
I10e KOJIMUYECTBO MbILJIA, MOIOIlee JeiCTBIEe KOTOPOro Ha-
YMHAETCS IOCJEe IIOJHOI'O0 OCAMKAEHUS MOHOB KAaJILIWI,
MATHHUSA 1 JKeJiesa;

3) KaTUOHBI KaJbIIUA B3aWMMOJENCTBYIOT C OeIKaMu,
00pas3ys HepacTBOPUMEIE COeOUHEHUS, I0O9TOMY B 2KeCT-
KOIi BoJie IIJIOXO Pa3BapUBAIOTCS MsACO U OBOIIIH;

4) bosbIllasd MarLueBas KECTKOCTL IIPUIAeT BOXe
TOPBKUH BKYC.

HeMoucTpupyeM o6pasiibl HAKUIINM B YaHUKe U TPY-
0ax IeHTPaAJbHOI'O OTOILICH!.
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Hanee mepeunciigeM croco0bl YCTPAHEHUSA JKECTKOCTHU
BOABI, IIpeajaras 3alrcaTh IPOMCXONAINNE MPU ITOM
ypaBHEHUS peaKIluii:

1) xapOOHATHYIO KEeCTKOCTh BOABI MOKHO YCTPaHUTD
KUIIAYeHNEeM:

Ca(HCO,), = CaCO,| + H,0 + COzT
nJIu 00paboTKOM BOALI I3BECTHIO
Ca(HCO,), + Ca(OH), = ZCaCOgl + 2H,0;

2) HeKapOOHATHYIO KEeCTKOCTh BOJbI YCTPAHAIOT, IO-
6aBJIsAA K BOJE CONY:

CaSO0, + Na,CO, = CaCO,! + Na,SO,.

Yualuecs 3acJyHINBAIOT COOOIeHEe OOHOKJIaCCHUKA
«¥YcTpaHeHUe KeCTKOCTH BOABI C IIOMOIIBIO KaTUOHU-
TOB», a 3aT€M BBINOJIHSIOT Ja0OpaTOPHELIH onbIT «iKecT-
KOCTBb BOJIBI. ¥ CTPaHeHN’e JKEeCTKOCTH BOIbI» .

OrMeuaeM, UTO COJIU COEPIKATCS B MUHEPAJIBHBIX BO-
IaxX Pas3IuYHBIX NCTOUHUKOB.

Yualiuecs 3acJyHINBAIOT COOOIeHNEe OTHOKJJIaCCHUKA
«MusnepajbHble BOIbI» U BBLIHOJHAIOT JaOOPATOPHBIN
omnbIT «O3HaKOMIIeHIE ¢ MUHEePAJIbHBIMI BOJAAMU» .

C maTepmaJioM 0 KUJKUX KPUCTAJJIaX, KOTOPhIE IIPO-
SABJIAIOT KaK CBOMCTBA JKUIAKOCTEHN (HAIpUMeEp, TEKyYn),
TaK 1 CBOMCTBA TBEPABIX BEIIECTB, yUalllecsa 3HAKOMSIT-
cd, 3acaymiuBas coo0IeHne ogHoKIaccHuKa «CrpoeHue,
CBOMCTBA W IIPUMEHEHUEe KHUIAKNX KPUCTAJJI0B». Pac-
CMOTpeHUte 3TOT0 MaTepruaja MOXKHO IepeHeCTH U Ha CJie-
oymomuii ypok. IleMomcTpupyeM IpuOOpPbI, B KOTOPBIX
HMCHOJIb3YIOTCA KULKKME KPUCTAJLIEI.

Hanee nmpennaraem c)opMyJInPOBaTh OIIPeIeJIEHUE TI0-
HATUA «MaccoBas A0JIA PACTBOPEHHOIO BEIIleCTBa» .

Maccosana 0ona pacmeopeHHO20 e6euecméa
w — 3T0 (PUBMYEeCKas BeJUUYNHA, PABHASA OTHOIIEHUIO
MacChI PACTBOPEHHOTO BEIIleCcTBa (mp. ») K Macce pacTBopa
(1M 5a)-

Yualuecsa 3amuchIBAIOT (POPMYJBI AJIA pacueTa Mac-
COBOM J0JI PACTBOPEHHOTO BeIlleCTBa, €CJIU:

1) usBecTHA Macca pacTBopa:

w=m, B/mp_pa;
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2) u3BeCTHBI MacChl PACTBOPEHHOTO BEIeCTBa U Macca
PacTBOPUTENA:

w= mp. B/(mp. B + mp—JIH);

3) N3BECTHBI 00'beM pacTBopa 1 ero IJIOTHOCTh:
w=m, ,/V,,a'P-

3aTeM yJaiiuecsa BbIBOAAT (hOPMYJIBI IJIA pacueTa:
1) Mmacchl pacTBOPEHHOTO BEIECTBA II0 M3BECTHOI Mac-
COBOI I0JIe eTO B pacTBOpE:

mp. g W mp_pa;

2) MacchI pacTBOpa:

m m, ,tm

p-pa = p-na°®

B sakurouenme ypoka mpeziaraeM pPeIIUTL 3aaduw,
CBsIBaHHBIE C TIOHSATHUEM «MaccoOBasA J0Js PACTBOPEHHOTO
BEIIeCTBa» .

1. B 500 r mopckoii Boawkl comep:kuTcs 10T coeii.
BrruncanTe MaccoByO JOJIIO cojieii B 9TOM oOpasiie MOp-
CKOI BOJBI.

2. B 360 r Boxgsr pacrBopusu 40 r caxapa. Beruucaure
MAacCOBYIO JTOJIIO caxapa B IIOJIyYeHHOM PacTBODE.

3. B 0,5 i cepHoIt KucaoTe! cogep:xurca 114 r H,SO,.
Beruncanre MaccoBymO AOJII0O PACTBOPEHHOTO BEIECTBA,
YUUTBEIBasA, YTO IIJIOTHOCTh pacTBopa paBHa 1,14 r/m.

4. KaxoBa maccoBad HoJs caxapa B pacTBope, IIOJY-
yenuoMm mupu ymnapuBaHuu 100T 20%-ro pactBOpa MO
80 r?

ITo3HaKOMUTBHCA C TOHATHEM «MOJAPHASA KOHIIEHTPA-
MUA» ydarmecs MOTYT CAMOCTOATENBHO, BBITIOJHASA CJIe-
IyIolue 3agaHms.

1. BanuriuTe ompeeieHNe MOHATUSA «MOJAPHAS KOH-
LeHTPaIusI» .

2. BanumuTe (popMyJsay OIS pacueTa MOJAPHONH KOH-
IeHTPaIuu.

3. BriunciuTe MOJMIAPHYIO KOHIIEHTPAIUIO TUAPOKCHU A
HaTPUsA B BOJHOM PacTBOpE, ecau B 1 JI ero cojep:KuTCsA
4 r NaOH.

4. CKOJIBKO I'PaMMOB CEPHOII KUCJIOTHI COMEPIKUTCS B
100 M1 BOZHOTO pacTBOpa, €CJU KOHIIEHTPAIUSA KUCJIOTHI
paBHa 2 MOJIb/a?
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IIpu BLImONIHEHUM 3aJAHUUA IIO JAaHHOM TeMe MOYKHO
HMCIIOJIB30BaTh HarJsamgHoe mmocodme «CmocoObl BhIpaske-
HUS COCTaBa PACTBOPOB».

JoMawHee 3agaHme §9,yop.1, 2, 6—8.

MHhomempoyanbHble 3apfaHwu4d Ilogroro-
BUTH cooOlmieHud (K YpoRy «JlucrepcHBIe CHUCTEMBI»):
«3HaueHNe AUCIEPCHLIX CHCTEM B IIPUPOJE», «3HAUCHUE
IUCIEePCHBLIX CHUCTEM B IIOBCEIHEBHOM KU3HU», «3Haue-
HUE AUCHEPCHBIX CUCTEM B IPOMBINIJIEHHOCTH (CEJIBCKOM
XO03ANCTBE)», «IMYJIbCUM, UX IpuMeHeHUe», «CycmeH-
3UM, UX IPUMEHeHUue», «Aspo30ju, UX IIPUMEHeHUe»,
«KonnougHble cucTeMbl B IPUPO/IEe, UX SHAUEHUE» .

TBepaoe coctosiHUe BellecTBa.
AmopdHble BeliecTBa.
CoctaB BelectBa U cmecen (1/2)

Ll e n n. O6o0IIUTL 3HAHUA yUaIl[UXCs 00 arperaTHBIX CO-
CTOAHUAX BEIeCTB, B YACTHOCTH O TBEPAOM COCTOSHUM.
AKTyaausupoBaTh 3HAHUSA O IIOHATUU <«MACCOBAA TOJIS
IIpUMECH» 1 YMEHUE PeIlaTh 3aJaul C ero MCIIOJIb30BaHM-
em. CrcTeMaTU3UPOBATD SHAHUS YUAIIUXCA O KPUCTAJLIU-
YeCKMX M aMOP(QHBIX BeljecTBax. IIoKasaTh OTHOCUTEb-
HOCTH HEKOTOPBIX IMOHATHUM, MCII0JIb3yEeMbIX B XM,

TpeboBaHMA K YPOBHIO MOArOTOBKM YYaLLUXCS

B3HAaTb W MOHWUMATHSL:

e OIIpeJleJIeHNE MMOHATUA «aMOP(HBIE BEII[eCTBA» ;

e CBOICTBAa W O00JacTU IIPUMEHEHHSA aMOP(MHBIX Be-
IITEeCTB.

YMerTb:
e XaparKTepum30BaThb TBEPOO€ COCTOAHME BeIleCcTBa C TOY-
KU 3peHud aTOMHO-MOJIEKYJIAPHOT'O YUEHU .

MeTopgunyeckue pekomMmeHaaLnn

Coobi11taemM TeMy YpPOKa U 3aII0JHAEeM B Xoze Oecelbl Ty
yacTh Tabaunper 6 (c. 78—90), B KOoTOpoil uaeT peub O
TBEPIOM cocTOAHUU BemiecTB. OOpalllaeM BHUMaHUWE Ha
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00bsACHEeHWEe XapaKTepPUCTUK TBEPAOTO COCTOSHUS Be-
IIIECTB C TOYKHU 3PEHUS ATOMHO-MOJEKYJIAPHOT0 YUeHUS.

IIpennaraem yuaimuMcsi IPUBECTH IIPUMEPHI, UILIIOCT-
PUPYIOIIMe NCIIOJb30BAHNE CBOMCTB TBEPALIX BEII[ECTB.

PacckaspiBaeM 0 KJacCU(PUKAIIUN BEIECTB IO CTPOe-
HUI0O ¥ CBOMCTBAM HA KPHUCTAJINYECKHEe W aMOp(dHBIe
(cxema 11). OTmeuaemM, UTO KpHCTAJJINUYECKHE BeIIeCT-
BA MMEIOT OIpele/IeHHYI0 TeMIIepaTypy ILIaBJIeHUdA, a
aMop(HbIe — ILJIABATCS B OIpeAeIeHHOM NHTEePBAJIe TeM-
meparyp.

AKTyaiusupyeM sHAHUA YUAIIUXCA O TUIIAX KPUCTAJ-
JIMYECKUX PEIIeTOK, KOTOPhIe XapaKTePHbI IS KPUCTAJI-
JUYeCKUX BelrecTB. MOMKHO HPeAJOMKUTDL YUAIIUMCS HC-
HOJIb30BaTh AJIsA 3TOro Tadbauiy 5 (c. 656—66).

JleMOHCTPUPYEM KpHCTaJLINUECKHe BeIlecTBa U COOT-
BETCTBYIOII[IE MM MOJEJIN KPHUCTAIINYECKUX PEIIeTOK.
HeMoHcTprpyeM aMOp(HLIE BEIEeCTBA 1 3aIlNCBIBAEM CO-
OTBETCTBYIOII[ME IIpUMepPEI B cxemy 11.

Cxema 11
Kaaccudukanua BemecTs Mo CTPOSHUIO M CBOMCTBAM

/ BEIIIECTBA \

Kpucraniuueckue Amopgusie
(UMeIoT oIpeeIEHHYI0 (mIaBATCA B OIIPEIeIEHHOM
TeMIIepaTypy IJIaBJIeHUsI) WHTepBaJie TEMIEPATYD)

Yuarminecs 3acayIIMBAIOT COOOIIIEHWA ONHOKJIACCHU-
KoB «CBoiicTBa amMOp(HBIX BeIlecTB», «BeiecTBa, cy-
IIeCTBYIOIIME U B aMOP(HOM, M B KPUCTAJIJINYECKOM CO-
cToAHUM», «I[IpuMeHeHre aMOP(HBIX BEIIECTB Ha OCHOBE
WX CBOWCTB».

Haiee MATIOCTPUPYEM OTHOCUTEJIHBHOCTH HEKOTOPBIX
XUMHUYECKUX MOHATUN M KJacCUPUKAIIUI, MCIOJb3Ys
MaTepuaJ yueouHuka (c. 92—94).

B sakrouenne ypoka pelraeM 3agadn, B KOTOPBIX He-
00XO0JMMO HCIIOJIb30BATh IIOHATHE «MaCCOBASA JOJIS KOM-
IIOHEeHTa B CMeCHu».
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3os0To 585 pobel comepaxut 41,5% menu. CKoOIbKO
TPaMMOB YHCTOTO 30JI0Ta COAEPKUT KOJBIT0, UBTOTOBJIEH-
HOe M3 30JI0Ta 9TOM IIPoOLI 1 mMelolee macey 2,8 r?

JomMawHee 3ag0aHwme §10, yop. 1—4.

AncnepcHble cuctemsbl (1/1)

Ll e nn. Hars moHATHE O IUCIEPCHBIX CHUCTEMAaX, WX
KJIacCU(PUKAIM II0 arperaTHOMY COCTOSHUIO JUCIIePC-
HOM (pas3bl M AUCIEPCHOHHOM cpelbl M PasMepPy YaCTHIL
gucoepcHoin (asbl. PacKpbITh 3HAUEHME KOJIJIOMITHBIX
CHICTEM B IIPUPOJe 1 IPOMBIIIJIEHHOCTH.

TpeboBaHMA K YPOBHIO MOArOTOBKM yYaLLUXCS

3HAaTb M MOHUMATHL:

e oOIpeneJeHUs TOHATUHN «INCIIEePCHBbIE CUCTEMBI», «IUC-
nepcHad (pasa», «AUCIEPCUOHHAA Cpena», <«dMYJIb-
CHUHN», «CYCIIEH3UN», <«adpo30JIn», «TIeJIn», <«30JIN»,
«KoaryJadanusa», «CHHEePEe3UC»,;

e IIPMMEPHI Pa3/iIMYHBIX AUCIIEPCHBIX CHUCTEM U obsacTu
X MIPUMEHEHUA.

Y MeTb:

e WCIIOJIB30BATh 3HAHUA O CBOHCTBAX AWCIIEPCHBIX CHC-
TeM B IOBCEOHEBHOI NesATeJIbHOCTH.

MeTopgunyeckue pekomMmeHaaLnn

B mauase ypoka mpoBogumM 6eceay Mo BOIIPOCAM.

1. CyItiecTByIOT Ji B Ipupoze abCOJIIOTHO UHCThIe Be-
miecta?

2. BausrioT i mpuMecHu Ha cBoiicTBa BeriecTs? IIpuse-
IUTEe IPUMEPHI.

3. Ilyist uero ucmogb3yoT 0co00 UMCTHIE BelecTBa?

060061112 OTBEThI yUaIllUXCs, JeJIaeM BBIBOJ: B OKPY-
JKaIoIleM MHPe BCTPEeUaloTCs He OTHeJIbHbIe BelllecTBa, a
UX cuCTeMbl; U (POPMYJIHPYEM OIIpPeHeJeHUs MOHATUI
«JUCIIEPCHBIE CUCTEMbBI», «QUCIepcHas dasa», «IUCIIEpP-
CHUOHHAsA cpeaay.
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Hucnepcuwvimu (ot sar. dispersio — paccesanue) Ha-
3BIBAIOT T'eTEPOTeHHbI€ CUCTEMEI, B KOTOPBIX OIHO BeIlle-
CTBO B BHUJie OUEHb MEJIKUX YaCTUI] pABHOMEDPHO pacipe-
JleJIeHO B 00'beMe JPYTOro BEIeCTBA.

Hducnepcraa ¢gasza — 310 BelllecTBO, KOTOPOE IIPU-
CYTCTBYET B AUCHEPCUOHHON CHCTEMe B MEHBIIIeM KOJIU-
YeCcTBE U pacipesiesieHO B 00'beMe ApYyToro.

Hucnepcuonnas cpeda — 3TO BellleCTBO, IIPUCYT-
CTBYIOIIlee B JUCIIEPCUOHHOM cuCTeMe B OOJIBIITEM KOJIH-
YyecTBe, B 00'b€Me KOTOPOIr'0 pacupejieieHa AUCIepCHAas
dasa.

Baxkuo oOpaTuTh BHUMaHMWE Ha TOM, 4YTO (pasa — 3TO
YacTh CHUCTEMBI, OTAEJIEHHAs OT APYTUX ee YacTeil Io-
BEPXHOCTHIO pasfiesia, TaK KaK 9TO MOHATHUE MCIIOJb3YeT-
cA TIPU MBYUYEHUU KJACCU(PUKAIUU XUMHUUECKUX DPeakr-
muii (Ha TOMO- W TreTeporeHHbIe peaKiuu). lucnepcHas
cpela MOXKET COCTOATH M3 TaKUX MEJKHUX YacTHUIl, Kak
Iy3bIPbKU, KPYIUHKY, IJIACTUHKY, HUTU, Kamau. Heko-
TOPBbIE M3 JTUX YaCTHUI[ MOXKHO PACCMOTPETHh TOJHKO B
MUKPOCKOI, 8 HEKOTOPbIe BUJHBI HEBOOPYXKEHHBLIM TJIa-
30M.

PaccmarpuBaeM KiaccuUKAIUIO IUCIEPCHBIX CUCTEM
10 aTPeraTHOMY COCTOSHUIO AMCIIEPCHOM (has3bl U JUCIIED-
CUOHHOU cpenbl. [leMOHCTPpUPYyeM IPUMEDPHI AUCTEPCHBIX
cucrteM (00'BEKTHI, CJIANABI, BUAeOo(ParMeHThI U T. II.), OT-
HOCAINUXCA K KaKJI0ou rpynmne (CM. IpUMephl B TpeThel
KOJIOHKe Tabsuiel 4 yuebHuKa Ha c. 96). [Ina xammoi
CHCTEMBI yUalueca JOJIKHBI Ha3BaTh, UTO ABJIAETCS NUC-
mepcHO (pazoil M muclIepcuoHHO cpemoii. Ilpemmaraem
IPUBECTH APYTHUE IPUMEPHI TUCIIEPCHBIX CUCTEM.

AKIleHTUpYyeM BHUMAHUE ydallliXCcsd Ha OTHOCUTEJb-
HOCTH JAeJIEHUA OVCIEPCHBIX CUCTEM II0 arperaTHOMY CO-
CTOAHUIO OUWCIIEPCHOM (Pasbl M MUCIEPCUOHHON Cpembl.
Hanpuwmep, B AbIMEe eCThb U MHUKPOCKOINUYECKNE KalleJb-
KW, U TBePAble YaCTUIBI — ITPOAYKTHI HEIIOJHOTO Cropa-
HUS PA3JIMYHBIX BEIIECTB.

Yuarmuecsa 3acIyIINBAIOT COOOIIEHUS OJHOKJIACCHU-
KOB «3HaUeHUVeE JVCIEPCHBIX CUCTEM B IIPUPOJE», «3HA-
YeHWEe [IUCIIEPCHBIX CHUCTEM B MOBCEIHEBHON KU3HU»,
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«BHa‘leHI/Ie AUCIIEPCHBIX CHCTEM B IIPOMBIIIIJIEHHOCTH
(CeIbCKOM XO03AMCTBE)» .

BosMmoskHBI Ba TyTH 00pasoBaHUsA JUCIEPCHBIX CUCTEM: C
TOMOIIIBIO AVCIEPTUPOBAHUA U IyTeM KoHAeHcamuu. Ilep-
BBIIl yTh — IIPEeBpAllleHre OTHOCUTEJHLHO KPYIHBIX TeJ B
MeJIKME YacCTHUIbl C 3aTPaTOil OIpeAeeHHOTO KOJMYECTBA
sHepruu. IIpuHyIUTEIbHOE NUCIEPTUPOBAHNE, UJIU TOHKOE
u3MeJibueHne, ¢ UCIOJIb30BAHNEM PAa3JUUHOI0 Poja CIIeIu-
aJbHBIX MEXaHU3MOB — MEJbHUI[, TOMOTeHU3aTOPOB, pac-
OBLINTEJEH — IUPOKO IPUMEHAEMBIX B IPOMBIIIJIEHHOCTH
u 6bITy. Tak mosyyaroT, HAIPUMEP, KPACKHU U3 IUTMEHTOB U
TOJIMMEPHOTO CBSA3YIOIET0 MJIN IITOKOJATHYI0 Maccy us 60-
00B KaKao U JKUPOBOM oCHOBBLI. HO HEKOTOpPbIE BHICOKOMIIC-
epCcHbIe CUCTEMBI 00pas3yIoTca caMOIpou3BoIbHO. Kycouek
MBLJIa «PACTBOPAETCA» B TEILJIOHN Boje Kak ObI cam coboii. Ha
caMoM [Jiejie OH He PacTBOPSAETCS, a JUCIIePrupyeT, pacuaaa-
fACh Ha KOJJIOMJIHBIE YaCTHUIBI-MUIlEJIbI. OHU «OTDPHIBAIOT-
cA» WJIV OTCJIAMBAIOTCA OT CBOEH OCHOBBI OJaromaps 9HEpP-
TUU TEIIOBOTO ABMKeHUA MoJjieKyJ. O0pasoBaHue JUCIIEPC-
HBIX CHUCTEM IIyTeM KOHJAEHCAIMU CBSI3aHO C 3apOKAEHUEM
HOBOII (ha3hl B 00'beMe rasa WJu :KUJKOCTU — OyayIleii auc-
epCcUOHHOM cpefe. Tak u3 mepeoxaaKIeHHBIX BOAAHBIX I1a-
POB BO3HUKAIOT B aTMoc(hepe TyMmaH u obiaka. B pesyabrare
KOHJeHCAIIUM W3 IIPECHIIEHHBIX PACTBOPOB 00pa3yioTcs
Pa3JIMYHBIE 30JI, MUKDOAIMYJIbCUY, TA30HATIOTHEHHBIE IVIC-
nepcHble cucteMbl. OIUH 13 MTPUMEPOB KOHAEHCAIMOHHOTO
o0pasoBauus AUCIEPCHOI (ha3bl — BBIJEIEeHUE MY3LIPHKOB
YIJIEKHCJIOTO I'a3a B CTaKaHe Ira3upPOBaHHOM BOIBE.

PacckaspiBaem 0 KJiaccupuKanuyu AUCIEPCHBIX CHC-
TEM I10 BeJIMYMHE YACTHUI[, COCTABJSIIOIINX IUCIIEPCHYIO
dasy (cxema 12). Ha sTom aTame ypoKa TOJbKO Ha3bIBAEM
TUIIBI JUCIEPCHBIX CHUCTEM, OIPEeIe/IeHUs IIePeurCIeH-
HBIX IOHATUN U MPUMEPHI COOTBETCTBYIOIIUX CUCTEM OY-
IyT IPUBEIEeHbI MO3XKe.

OTrmeuaeM, UTO €CJIM BEeIeCTBO PasapobIeHo 10 MoJie-
KYJ WX MOHOB (pasMep dacTuil MeHee 1 HM), To oOpasy-
eTcA TOMOTeHHasa cucreMa — pacmeéop. IloquepkuBaem

1Cm.: Xumusa: IIKOJIbHAS  SHIUKJIONEAUS / TJI. Pef.
0. A. 3osotoB. — M.: Bosbmiaa Poccuiickasa sHIIUKJIOIENA,
2003. — C. 202.
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Cxema 12

Kaaccudpukanusa TUCHEpPCHBIX CHCTEM
0 BeJIMYUHE YACTHIl, COCTABISIIOIINX TUCIEPCHYIO (pa3y

/ JUCIIEPCHBIE CUCTEMBI \

I'pybonucmepcHsie ToHKOgHCIIEPCHBIE
CHCTEeMbI CHUCTEeMBbI
(pasmepsl YacTHIL (pasmepsl YaCTHIL
) )
OMyabCUU Aspozonu Tenmn 3onn
\i
Cycnenauu

pasJIuuYusAa PACTBOPOB M AUCIIEPCHBIX CHCTEM — PACTBOP
XapakTepusyeTcs TeM, UTO B HEM HET IIOBEPXHOCTHU pas-
Iesa MeKAy JacTUIlaMU, a B AUCIEPCHBIX CHUCTeMax Ta-
Kas MMOBEPXHOCTH €CTh.

DopMmyaupyeM OIpeAesieHusa MOHSATUH «dMYJIbCUU»,
«CYCIIEH3UM», «a3PO30JIU».

Imynvcus — 5TO AUCIEPCHAA CUCTEMA C KUJKOU
IUCIEePCUOHHOMN Cpemoii 1 JKUAKOU IucIepcHoil (has3oii.

Cycnen3ua — aTo rpybogUcIIepCHASA CUCTEMA C KU -
KOU OUCIIEPCHMOHHOM Cpelo¥ 1M TBepAoll OUCIIepCHOM (a-
301.

Aspo3onu — 3TO rpydboaUCIIEpCHBIE CUCTEMBI, B KO-
TOPBIX AUCTEPCUOHHON CpeNon ABJIAETCA ras, a JUcIepc-
HadA (pasza MOMKeT OBITh JKUIKOCTBHIO MM TBEPALIM BeIlle-
CTBOM.

Yuarmuecsa 3acayIIHBAIOT COOOIEHUS OJHOKJIACCHH-
KOB «9MYJIbCUU, UX IPpUMeHeHue», «CyclneHsuu, ux mpu-
MeHeHUe», «Aspo30Jiu, UX IPUMEHEHUE» .

PaccmaTpuBas KOJIOUIHBIE CHCTEMBI, OTMEUYAEM, UTO
OHU IIIMPOKO PaCIIPOCTPaHeHk! B mpupoae. ITousa, rauHa,
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obyslaka, TbLIb, OLIM, BO3AYX, MHOTHE MUHEPAaJbl — BCE
ATO KOJLIOUTHBIE CUCTEMHBI.

Yuamueca 3acayInBaioT COOOIeHNe OTHOKJIACCHUKA
«Komnymouguble cucTeMbl B IPUPOJE, UX 3SHAYCHUEY .

OrmeuaeM fejieHre KOJJIOUAHBIX CUCTEM Ha JIBe TPYII-
IbI: 30,14 (KOJIJIOUIHBIE PACTBOPEI) U reiu (CTYIHM).

306 — KOJUIOMJZHAA CHUCTEMa C W30JUPOBAHHBIMU
IPYT OT ApyTra YacTUIlaMU AMCIEePCUOHHOM (hasHhl.

XapaKTepHBIM CBOMCTBOM 30JIeil ABJIAETCA KOA2YLs-
yua — BbINaJileHNe KOJJIOUTHBIX YACTHUIL B 0CAJO0K. ITOT
mpoliecc HaOJIIOaeTcA BCJIEACTBUE O0heIMHEHUA KOJLIO-
UIHBIX YacTHUIl B 0oJiee KPYIIHbIE arperaTbl — MIPOUCXO-
IUT IpeBpallleHre 30JA B I'eJib — CTYIEHHCTOEe TBEpIoe
Teso. HacTUIBI AUCIIEPCHON (Pashl B IesiAX COeJUHEHBI
MeKIy co00Ii B PBIXJIYIO IIPOCTPAHCTBEHHYIO CETKY, KOTO-
pas Comep:KUT B CBOMX SiUeMKaX AVCIEPCUOHHYIO Cpeny,
JINITTasI TEKYYECTH BCIO CUCTEMY B I[€JIOM.

Koarynamus Mo:KeT TPOUCXOAUTH TOJA HefcTBUeM
pasInYHBIX (haKTOPOB, UBMEHEHUS TeMIepPaTyphl, YBeJI-
YyeHUSA KOHIIEHTPAIIMU BEIecTB, 00pasyIoIuX IUCIIepC-
HYIO CICTEMY, MeXaHUUYEeCKOTO BO3eicTBUA, O0JIyUeHNs,
Io0aBJIEeHUA BJIEKTPOJIUTOB.

Hna reneil xapakTepHO ABJIeHUE CuHepe3uca — ca-
MOTIPOM3BOJILHOTO BBIEJIeHUA :KugKocTu. CuHepesuc co-
MIPOBOKAAETCA YILIOTHEHUWEM ITPOCTPAHCTBEHHOM CTPYK-
TYPHOM CeTKHU 1 yMeHbIIleHueM o0beMa rejd. ITO ABJe-
HIE OIpeAesigeT CPOK TOAHOCTU IHUINEBBIX, KOCMETHUYE-
CKUX M MEIUIIMHCKUX TeJell.

WUcnonp3ysas MeKOpeIMeTHLIE CBA3W € OMOJIOTHEH,
MOXKHO IIOKA3aTh II0JIOKUTEIbHOE 3HAUCHNE CUHEepesuca,
M3BECTHOrO ydYalllUMCsA II0J HAa3BaHWEM <«CBePThIBAHUE
KPOBH», CYTh KOTOPOT'O COCTOUT B IIPEBPAIIleHUU PACTBO-
pumoro 6enka PUOPUHOTEeHa B HEPACTBOPUMBIN (huOPUH.

JIeMOHCTPUPYEM OIBIT IO PACIO3HABAHUIO KOJLJIOUJ-
HBIX PAacTBOPOB ¢ moMoInbsio adderra Turgana.

Yuaiuecs BBIIOJIHAIOT JabOpaTOpHBIN onbIT «O3HAa-
KOMJIEHUE C JUCIIEPCHBIMU CUCTEMAMU» .

JomMawHee 3agaHme §11, yop. 1—8.
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O6o0OLeHne n cucremaTusaunua 3HaHUN
no teme «CrpoeHue BelectBa» (1/2)

Ll e n n. TIoBTOPUTH, OOOOIINTL M CHCTEMATU3UPOBATH
3HAHUA yUYaIUXCSI O CTPOEHUY aTOMOB U CTPOEHUU Belle-
CTBa, IepUOANYECKOM 3aKoHe u Ilepuoamueckoii cucreme
. . Mengeneena.

MeToguyeckune pekomMeHaauunun

O00011TIeHEe ¥ CCTEMATU3aIINI0 3HAHUM yUaIlUXCcs 110
Teme «CTpoeHMe BeljecTBa» HAUMHAEM C PACCMOTPEHUSA
BOIIPOCOB CTPOEHUSA ATOMOB U IIOJIOMKEHHUA XUMUYECKUX
anemeHTOB B Ilepmommueckoii cucreme [l. 1. Menpgene-
esa. IIpeyaraemM yyaiiuMcs YCTHO BBIIIOJHUATE 3aJaHUe.

1. YcraHoBUTE COOTBETCTBHE MEKAY COCTABOM aTOMAa
U I0JIOXKeHueM 3jJeMeHTa B IlepmomuuecKoil cucreme
. . Menneneena.

CocraB aToma: ITosoxxeHue 3aeMeHTa

B Ilepuomguueckoii cucreme:
1)37p, 47n, 37e¢; A) 4-i1 mepuopg IB rpymnmsr;
2) 33p, 42n, 33e; B) 4-i1 mepuoxn VB rpynmnsi;
3)47p, 61n, 47e; B) 4-i1 nepuon IA rpynnbr;
4) 23p, 28n, 23e. T') 4-it nepuog VA rpynnsl.

y‘IaHII/IeCﬂ CaMOCTOATEJIbHO BBIIIOJIHAIOT CJIeAYIOII[re ABa
3aJaHnud, B 93TO BPEMdA JBa YeJIOBEKa paﬁOTaIOT Y AO0CKU
TakK, YTOOBI UX OTBETHI He OLLIN BUOHBI KJIaccCy.

2. YcTaHOBHUTE COOTBETCTBUE MeX Oy THUIIOM 39JIEMEHTa
1 XUMUYECKHM 3JIEMEHTOM.

Tun snemenTa: XUMHYECKHH 3JI€eMEHT:
1) s; A) crpoHIIMIA;
2) p; B) Hukess;
3) d. B) kpunron;
T') somoTo0.

ITogTBEepAUTE OTBET, COCTABUB CXEMbI CTPOCHUS DJIEK-
TPOHHBIX 000JI0UYEeK aTOMOB IIePEeUNCJIeHHBIX 9JI€MEHTOB.

IlepByio (TecTOBYIO) HACTh CIEAYIOIIETO0 3aaHusI (0 XU-
MUYECKOM CBA3M) yUallluecsa BBIMOJIHAIOT (PPOHTAIBHO.

3. YcTaHOBUTE COOTBETCTBHE MEMKAY TUIIOM XUMUIUe-
CKOIi CBA3U U (DOPMYJIOI BEIIeCTBa.
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Tun XxXuMH4YEeCKo CBA3U: dopmyna BelecTBa:

1) KoBaJIeHTHAS HEMOJISIpHAasd; A) Na,S;
2) noHHa; B) K;

3) MeTasInYecKas; B) CO,;
4) xoBaJIeHTHAA MOJISIPHAA. ') N,.

CocTaBbTe cxeMbl 00pasoBaHUA BEIECTB, (POPMYJIBI
KOTOPBIX TIEPEUYNCIIEHBI B 3a/JaHUN.

Ja BBITIOJIHEHUST BTOPOM YacTH 3amaHusa (cocTaBie-
HUe cxeM 00pa3oBaHMA XUMUYECKOI CBSIZU B BEI[ECTBAX)
BBIBBIBAEM K JIOCKE UETHhIPEX YEJIOBEK.

3aTeM yyaluecs BBIIOJHAIOT pacueTHbBIE 3aJaUM.

1. BeruncanuTe MaccoBBIE NOJIU 3JIEMEHTOB B a30THOI
KHCJIOTE.

2. KakoBa MaccoBas [0JI TOBAPEHHOM COJIN B PaCTBO-
pe, monyuenuom npu pasbasiaeaun 100 r 20% -ro pacTBo-
pa 100 r Bogn1?

JomMawHee 3adaHune. IloaroToBUTHCA K
KOHTPOJBHOU padore Ne 1.

WMHomweumpoyanbHble 3apnaHwu4d Ilogroro-
BUTH coolieHusa (K ypory «IloHATHME 0 XUMUYECKOU pe-
aknuu. Peaknuwu, maymiue 6e3 M3MEHEHUsI COCTaBa Be-
IECTB»): «AJIIOTPONIHBIE BUAOWBMEHEHUSA YIJIepoaa,
«AIOTPOTIHBIE BUIOM3MEHEHUS CEPHI», «AJJIOTPOIHBIE
BUgousMeHeHuA (Qochopar, <«AIIOTPOHHBIE BUIOU3ME-
HEHUA 0JI0Ba», «AJIJIOTPOIHBIE BUAOU3MEHEHUA KHUCJIO-
poza».

KoHTponbHasi pabota Ne 1
no teme «CrpoeHue BeljectBa» (1/1)

KouTrposs sHaHuil yuamuxcs mo teme «Crpoenue Be-
IjecTBa» IIPOBOAMM B BHE IHNCBMEHHON KOHTPOJILHOMN
paborsl. OHa BKJIIOYAEeT B ce0A KaK TeCTOBbIE 3afjaHuA (Ha
yCTaHOBJIEHNE COOTBETCTBUSA M MHOXKECTBEHHBIN BBHIOOD),
TaK U 3aJaHUA CO CBOOOIHBIM OTBETOM, KOTOPbBIE SIBJISIOT-
CA OOIOJHUTEJLHBIMYA K TECTOBBLIM 3aJaHUIM.

Haa Toro uToOBI yyariuMcs OBLIO ya00HO paboTarsh,
JKeJIaTeJIbHO PasfaTh KasKJAOMY M3 HHUX JIMCT C TEKCTOM
KOHTPOJIbHOM paboThI 1 JIUCT ¢ 0JIAHKOM OTBETOB.
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IIpennaraem dyeThipe BapuaHTa KOHTPOJIBHOM PabOTHI.

Bapuant1

1. YcTaHOBUTE COOTBETCTBUE MeX Ay COCTaBOM aToMa
U IIOJIOKEeHNEM dJIEMEHTa B Hepnomxmecrcoﬁ CHUCTeMeE.

CocraB aToma: ITonoskenue semMeHTa

B Ilepuomuueckoi cucreme:
1) 19p, 20n, 19e; A) 4-11 nepuopg I1IB rpymmer;
2) 21p, 24n, 21e; B) 4-i1 nepuon IA rpynnsr;
3) 29p, 35n, 29e; B) 4-i1 nepuopg ITTA rpynnsr;
4) 31p, 39n, 31e. T') 4-#1 mepwopg IB rpynmsr.

2. YcTaHOBHUTE COOTBETCTBIE MEeX Oy THUIIOM 3JIEMEeHTa
U XUMHWYECKHUM 3JIEMEHTOM.

Tun sjaeMeHra: XuMU4YeCcKHuii 3J1eMeHT:
1) s; A) xannii;
2) p; B) docdop;
3)d. B) neown;
I') qusk.

IloagTBEepAUTE OTBET, COCTABUB 3JEKTPOHHBIE (OP-
MYJILI AaTOMOB II€PEeUNCIIEHHBIX 3JIEMEHTOB.

3. YcTaHOBUTE COOTBETCTBUE MEKIY TUIIOM XUMUUE-
CKOM cBA3U U (DOPMYJIOI BellecTBa.

Tun xuMuyecKou CBA3M: dopmyia BelIecTBAa:
1) KoBaJIeHTHAs HEMOJIIPHAST; A) Na,0;

2) noHHad; B) Na;

3) MeTananyecKas; B) OF,;

4) KoBaJIeHTHAas IIOJIsIpHAdd. I) O,.

CocTaBbTe cxeMbl 00pPa30BAHUSA TPEX BEIIECTB U3 IIe-
pevnciaeHHbIX (II0 BBIOODY).

4. YcTaHOBUTE COOTBETCTBHE Me:KIy Ha3BaHUEM Be-
IeCTBa U TUIIOM KPHUCTAJINUYECKOI PeIleTKH.

HaszBanue BemecTBa: Tun KpucraxIndecKon
pelnieTku:

1) oxcup yraepoza (IV); A) meTanauueckas;

2) anmas; B) nounas;

3) HaTpUIi; B) atromHuas;

4) ¢propuns maraus. I') monerynapHas.
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Onumure (QuaudyecKHe CBOWCTBA OBYX BeIIecTB (IO
BBIOOPY) Ha OCHOBE TUIIA WX KPUCTAJJINUECKOUN PEIIeTKH!.
5. YcTaHOBUTE COOTBETCTBUE MEXKAY AUCIEPCHOM CHC-
TEeMOM M arperaTHLIM COCTOSHUWEM AUCIEPCHOI (asbl u
JUCIIEPCUOHHON Cpebl.
HucnepcHasa cucrema: ArperaTHoe cocTOAHHE

aucnepcHoit (assl /
OTUCIIEPCHOHHON CpeabI:

1) MmuHepasbHAS BOIA; A) ras / JKUIKOCTD;
2) CHe;KHBIH HACT; B) ras / TBepnoe BeriecTBO;
3) Hep:xaBeloI[asa CTalb. B) TBepmoe BemiecTBO /

TBepaoe BEIIeCTBO.

6. BolunciinTe MaccoBBI€ JOJIU 3JIEMEHTOB B MeTaHAaJe
CH,;CHO.

7. KakxoBa MaccoBasi J0JIsI IOBAPEHHOM COJI B PACTBO-
pe, nmoayuernnom upu pasdasiaenuu 100 r 20% -ro pactso-
pa 100 r Boa®I?

Bapuant 2

1. YcTaHOBUTE COOTBETCTBUE MeXay COCTaBOM aToMa
" IIOJIOKEHMNEM dJIEMEHTa B Hepno;mqecmoﬁ CucTeMe.

CocraB aToma: ITosoxxeHue 3jeMeHTa

B Ilepuoauueckoii cucreme:
1) 38p, 50n, 38e¢; A) 5-it mepuopg IIB rpymnnsr;
2) 48p, 64n, 48e; B) 5-i1 mepuox VIA rpynimsr;
3) 42p, 54n, 42e; B) 5-it mepuog IIA rpymnsr;
4) 52p, 76n, 52e. T") 5-i1 mepuox VIB rpymnnsl.

2. YcTaHOBUTE COOTBETCTBUE MeX Ay THUIIOM 39JIEMEHTa
1 XUMNYECKHUM 9JIEMEHTOM.

Tun saemeHTa: XUMHUYEeCKUHA DIEMEHT:
1) s; A) xanpnuii;

2) p; B) Bananuii;

3)d. B) rennyp;

T') momu6aen.
IToaTBEepauTE OTBET, COCTABUB 3JIEKTPOHHBIE (hOpPMY-
JIBI ATOMOB II€PEYUCICHHBIX 5JI€MEHTOB.
3. YCTaHOBUTE COOTBETCTBUE MEXKOY THUIIOM XUMUUe-
CKOI CcBA3U 1 (DOPMYJIOII BeIlecTBa.
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Tun xuMuyecKom CBA3M: dopmyna BemecTBa:

1) KoBaJIeHTHaA HEMOJAPHA; A) Al;
2) noHHAad; B) PH;
3) MeTasInUecKas; B) CaS;
4) KoBaJIeHTHAS IOJIAPHAA. I sS,.

CocraBbTe cxeMbl 00pa30BaHUA TPEX BEIECTB U3 IIe-
pevnciaeHHbIX (II0 BEIOODY).

4. YcTaHOBUTE COOTBETCTBUE MEXKIY Ha3BaHUEM Belle-
CTBa U TUIIOM KPUCTAJJINUYECKON PEIleTKH.

HaszBanue BemecTBa: TUn KpUCTAIIHYECKON
pelieTKku:

1) rpacur; A) MosieKyiapHad;

2) cynbdar HATPUA; B) merannuueckas;

3) xanuii; B) aTromuas;

4) mog. T') nounas.

5. YcTaHOBUTE COOTBETCTBUE MEXKIY AMCIEPCHOM CHC-
TEMOHM M arperaTHBIM COCTOSHUWEM AUCHEePCHOU (aswl u
IUCIIEPCUOHHOII cpebl.

JucnepcHasa cucreMma: ArperaTtHoe cocTogHUE
aucrepcHou ¢assr /
JUCIIEPCHOHHOM CpPebl:

1) uyryH; A) TBepaoe BellecTBO / ras;
2) cMmor; B) TBepmoe BemiecTBO /
3) mOpUCTHIH IIOKOJIAS. TBep/0e BellleCTBO;

B) ras / TBepmoe BelecTBO.
6. BeiuncauTe MaccoBble MOJIM 9JI€MEHTOB B dTaHOJIE
C,H,OH.
7.B 300 r Mopckoil BoAbl comep:KuUTcA 15T coJeii.
Beruncinre MaccoByio HOJIIO COJIeil B 9TOM oOpasiie Mop-
CKOM BOJBI.

Bapuant 3

1. YcraHoBUTE COOTBETCTBUE MeX Oy COCTaBOM aToMa
U IIOJIOYKEeHHeM dJIeMeHTa B Hepnoam{ecxoix’l cucreme.

CocraB aToma: ITososxeHue djieMeHTA

B Ilepuomuueckoi cucreme:
1) 55p, 78n, 55¢; A) 6-11 mepuopg IB rpymnmsr;
2) 83p, 126n, 83e¢; B) 6-i1 mepuoxn VB rpynnsr;
3) 73p, 108n, 73e; B) 6-it mepuox VA rpyimnsi;
4) 79p, 118n, 79e. T’) 6-i1 mepuop IA rpynnsl.
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2. YcTaHOBUTE COOTBETCTBIUE MEeX Ay THUIIOM d9JIEMeHTa
U XMMHUYECKHM 9JIEMEHTOM.

Tun saemenra: XUMUUYECKUHA 3JI€eMEeHT:
1) s; A) repmaHUii;

2) p; B) xobasbT;

3) d. B) kpunron;

T’) crponnii.
IToxTBEpAMTE OTBET, COCTABUB 3JIEKTPOHHBIE (DOPMY-
JIBI aTOMOB II€PEeYUCJIeHHBIX 9JI€MEeHTOB.
3. YcTaHOBUTE COOTBETCTBUE MEMKIAY THUIOM XUMUYe-
CKOM cBA3U U (DOPMYJIOI BelllecTBa.

Tun XuMH4YeCKoi CBA3U: ®dopmysa BemrecTBa:
1) KoBaJIeHTHAA HETOJIAPHA; A) COy;

2) noHHas; B) Sr;

3) MeTasIuvYecKas; B) SrCl,;

4) xoBaJIeHTHAA MOJISIPHAdA. I L.

CocraBbTe cxeMbl 00pa3oBaHUA TPeX BeIIeCTB U3 Ile-
peuYmrCIeHHBIX (110 BBIOODY).

4. YcTaHOBUTE COOTBETCTBUE MEK/IY HAa3BaHUEM Bellle-
CTBa U TUIIOM KPUCTAJJINUECKON PEIeTKHU.

HazBanue BemecTBa: TUn KpUCTANIHYECKON
peureTKu:

1) nuukK; A) MoseKyIsIpHA;

2) Boza; B) monnas;

3) rUApPOKCUI HATPUS; B) aromHuas;

4) oxcun kpemuaus (IV). T') meTanmnueckas.

5. YcTaHOBUTE COOTBETCTBHE MEXKY AUCIIEPCHOU CHC-
TEeMOM M arperaTHLIM COCTOAHWEM IUCIIEPCHOIM (dasbl u
JUCIIEPCUOHHON Cpeabl.

JucnepcHasa cucrema: ArperaTHoe COCTOSTHUE
aucnepcHoi (¢assl /
IMCIEPCHOHHON Cpebl:

1) cmor; A) TBepzoe BelecTBo / ras;
2) meHO6ETOH; B) ras / TBepmoe BellecTBo;
3) rpaHUT. B) TBepzoe BemiecTBO /

TBepa0€ BEIIeCTBO.

6. BorunciinTe MaccoBhIe JOJIU 3JIEMEHTOB B MYPAaBbU-
HoM Kucsore HCOOH.
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7. B 280 r Bogsr pacrBopuiu 20 r caxapa. Beruucaure
MAaCCOBYIO JTOJIIO caxapa B ITOJyUYeHHOM PacTBOpE.
Bapnanrt 4

1. YcraHOBUTE COOTBETCTBHE MEJKAY COCTABOM aTOMAa
¥ TOJIOXKeHueM djaeMeHTa B [leproguueckoii cucreme.

CocraB aToma: ITosoxxeHue 3jieMeHTA

B Ilepuonguueckoi cucreme:
1) 53p, 73n, 53e; A) 5-i1 mepuog ITA rpynnsr;
2) 30p, 35n, 30¢; B) 5-i1t mepuon VIIA rpymnisr;
3) 38p, 50n, 38e; B) 5-i1 mepuog I1B rpynnsr;
4) 43p, 56n, 43e. T’) 5-i1 mepuon VIIB rpynnsl.

2. YCTaHOBUTE COOTBETCTBUE MEX Oy THUIIOM 3JIEMEHTAa
U XUMHNYECKHUM 3JIEMEHTOM.

Tun ssmemenTa: XumMu4yecKuii 3JJeMeHT:
1) s; A) pybunwmii;
2)p; B) 6pom;
3) d. B) cepebpo;
T') Hukess.

ITogTBepauTe OTBET, COCTABUB 3JIEKTPOHHBIE (POPMY-
JIBI ATOMOB II€PEUNCACHHBIX 3JIEMEHTOB.
3. YcTraHoBHUTE COOTBETCTBUE.

Tun xuMuYecKom CBA3M: dopmyna BemecTBa:
1) KoBaJIeHTHaA HEMOJIAPHA; A)S,;

2) monHas; B) SCl,;

3) MeTasInUecKas; B) P,;

4) KoBaJIeHTHAS IOJIAPHAA. T') Ba.

CocTaBbTe cxeMbI 00pPa30BAHUSA TPEX BEIIECTB U3 IIe-
pevncaeHHbIX (II0 BBIOODY).

4. YcTaHOBUTE COOTBETCTBUE MeE:KAy HasBaHUEM Be-
IIeCTBA U TUIIOM KPHUCTAIJINYECKON PEeIleTKH.

Hassanue Bemecrsa: Tun KpucTaIIndYecKon
pelnieTku:

1) okcung aTIOMUHUS; A) mMeTanmauuecKas;

2) xJopua HATPHU; B) atromuas;

3) XJI0POBOAOPOI; B) vounas;

4) aIOMUHUIINA. T') mosexkynsapHas.
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5. YcTaHOBUTE COOTBETCTBUE MEKIY AUCIIEPCHOM CuC-
TEMOU W arperaTHbIM COCTOSHWEM AUCIEPCHO¥ (asbl u
IUCIEePCUOHHOI CPEIbI.

JucnepcHasa cucreMa: ArperaTHoe cocToAHUE
aucnepcHoi ¢assr /
JTUCIIEPCHOHHON CpembI:

1) nvim; A) raz / TBep/i0€e BeIleCTBO;
2) IBETHOE CTEKJIO; B) TBepmoe BermecTBO / ras;
3) Kupmoud. B) tBepaoe BerecTBO /

TBeEpOoe BEIIEeCTBO.

6. BI:I‘-II/ICJII/ITe MacCCOBBIE€ OOJIM J3JIEMEHTOB B aHUWJIMHE
C¢H;NH,.

7. KakoBa MaccoBas JOJiA XJOPUAA HATPUSA B PACTBO-
pe, moinyuenuom npu ynapuBanuu 200 r 10% -ro pacrso-
pa mo 100 r?



XuMmunyeckune peakumnun

MoHATME O XUMNYeCKOW peakuun.
Peakuun, vaywme 6e3 nameHeHus
coctaBa BelectB (1/2)

Ll e n 1. O606IUTD TPeACTABICHUA 0 XUMUYECKUX peak-
IUAX KakK O IIpoIecce IIPeBpallleHusi OJHOTO HJIM He-
CKOJIBKUX WCXOJHBIX BEIeCTB B OTJIMYAOIMECST OT HUX
M0 XUMUYECKOMY COCTAaBY WJIM CTPOEHUIO BeI[eCTBa —
MIPOAYKTHI PEAKIINU. 3aKOH COXPAHEHUA MaCChl BEIIECTB.
PaccmoTpers XUMHUUYECKMEe peaKI[Uuu, IIpoTeKaloiue 0e3s
U3MeHeHUsA COCTaBa BeIleCTB Ha IpUMepe HeopraHuUe-
CKUX BeIlecTB (IIpeBpallleHre OAHOM aJJIOTPOITHOM MOIH-
(hukauu B IPyryio) 1 OpraHNUYeCKUX COeINHeHU (peak-
UM m3oMepusanuu). AKTyaausupoBaTh BHAHUSA yua-
muxcd o6 aJJOTPOIIMM U ee NMPUUMHAX, AJJIOTPOITHBIX
BUJIOU3SMEHEHUAX yrijepona, cepnl, (Qocdopa, ojgoBa u
Kucgopoga. OGOOIIUTE CBeAEeHUS O HEKOTOPBIX IPUUU-
HaX MHOroo0pasusa OPraHnYeCcKuX U HeOPraHMYeCKUX Be-
1IIeCTB.

TpeGoBaHNS K YPOBHIO MOArOTOBKM YYaLLMXCS

3HAaTb W MOHWUMATHL:

e OIIpeIeJIeHUs MOHATUN «XMMUUYECKAd PeaKIUa», «aj-
JIOTPOIHBbIE BUAOU3MEHeHUsA (MOIU(MDUKAIIUMI)», «a-
JIOTPOIIUA» , «M30MEPEI», « I30MEPUI»;

e IIPU3HAKU U YCJIOBUA IIPOTEKAHUA XUMUUECKUX pPeak-
Wii;

e IIPUYUHBI MHOTOOOpPa3UsA BEI[eCTB — aJIJIOTPOIIUA U
N30MEepUs;

e IIPUYNHBI AJIJIOTPONINU — OOpa3oBaHUe BEIeCTB, MMe-
IOIIUX PAsSHBIA COCTAB MOJIEKYJI WM PA3HOE KPUCTAJI-
JINYECKOe CTPOEHNE;

e 3aKOH COXPAHEHM’s MAaCChl BEII[ECTB.
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YMeThb:

e TMPUBOAUTH IPUMEPHI (PU3UUECKUX U XUMUUYECKUX SB-
JeHuit;

e XapaKTepu30BAThH AJIJIOTPOIIHBLIE MOAU(DUKAIIUN yIJIe-
poxa, cepsl, ocdopa, 0JI0Ba 1 KUCJIOPOIA.

MeToauyeckue peKomMeHpaLUN

B mavasie ypoka mpejajiaraeM ydalliMcsl BCIOMHUTH
oIpefesieHUsT IMOHATUN «(pU3uUecKue ABIEHUI» U «XU-
MUYECKUX SABJICHUA, NJIN PEaKI[UU» U IPUBECTU IIPUMe-
PBI TeX U APYTUX IIPOIIECCOB.

3areM paccMaTpWMBaeM BOIPOC: B UYEM CYIIIHOCTH XWU-
MUYECKUX PEeaKIIUii C TOUKMH 3PEeHHUd CTPOoeHus atoma?
0060011185 OTBETHI YUAIIIUXCS, (POPMYIUPYEM BEIBOI: CYIII-
HOCThb XMMHUYECKHUX pPeaKIMil 3aKJuaeTcsa B pas3pbiBe
XUMHUYECKUX CBA3eil B ICXOMHbBIX BellleCTBaxX 1 o0pa3oBa-
HUM HOBBIX XMMHUUYECKUX cBA3eii. I[Ipeasaraem ydyamimm-
cA MOKa3aTh 9TO HA IIpUMepe COCTAaBJIEHUSA CXeMbl B3aU-
MOIeHCTBUA BOAOPOAA M XJiopa ¢ 00pas3oBaHUMEM XJIOPO-
Bomoposa (C MCHOJNIb30BaHMEM B3JEeKTPOHHBIX (opmysa
MOJIEKYJI).

CosmaeM mpoOJIEMHYIO CHUTyallnio, IIpeajaras 3amu-
caTh ypaBHeHUEe peaKIlii, B KOTOPOH XMMHUUECKUe CBA3U
He OyIyT paspbIBaThCA, a IPOU30IIET JIUIIIL 00pa3oBaHUe
HOBOM XMMMUECKOH CBA3U. B ciayuae saTpyaHeHUS me-
MOHCTPUPYEM OIIBIT «IbIM 0e3 OTHS» — B3auUMOIelicTBUe
XJIOPOBOJIOPO/Ia C aMMHAKOM. ¥ Uallluecs COCTABJSIOT
YpPaBHEHVE peaKINM, WCIOJIb3ys 3JEeKTPOHHBIE (hopmy-
JIBIL.

Crenyoiuii BOIIPOC, KOTOPBIA HE0OX0IMMO OOCYIUTh:
KaKOBBI MPU3HAKYN XUMUYECKUX PEAKI[Uii?

KoneuHo ke yuarmiuecsi BCIIOMHAT, YTO IPU3HAKaMU
XUMHUYECKON peaKIMu MOTYT OBITh M3MeHeHUue IBeTa,
BBIIIaJIeHNEe WJIM PACTBOPEHUE OocajKa, BhbIAeJieHue rasa,
MMosBJIEHUE 3a1laxa, BbIeJIeHe CBeTa U TeIJIOThI. JleMoH-
CTPUPYEM COOTBETCTBYIOIIME OIBITHI: MOJyUeHUEe TUIPO-
kcuga menu (II) BsammomeilicTBHEM pPAaCTBOPOB COJNU U
IIeJIOYM M pacTBOPeHue 00pasoBaBIIIErOCA OcaJKa B pac-
TBOpPEe KUCJOTHI, pasjo:keHue ruapokcumza wmenu (II),
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B3aMOJelicTBMe KapOoHaTa KaJbIIUA C COJISTHOU KMCJIO-
TOIi; KAUeCTBEHHYIO PeaKIlnio Ha MOH aMMOHUA; TOPeHUe
MarHus.

C ueMm cBA3aHO MOABJIEHUE BCeX HaOJIOTaeMbIX IIPU-
3HAKOB XUMHnUecKux peaxiuii? Komeuno ke ¢ obpasosa-
HUEeM U3 MCXOAHBLIX BeII[eCTB HOBBIX BEIECTB, KOTOPLIE
HNMEIOT CBOICTBA, OTJHUUYHBIE OT CBOMCTB MCXOIHBIX Be-
II1eCTB.

IIpoBomum Geceny 1mo Bomrpocam.

1. YUro Takoe cxemMa XMMHUYECKON peaKIuu, XUMUUe-
CKoOe ypaBHeHUue?

2. B cooTBeTcTBMM € KaKMM 3aKOHOM COCTABJISIOT
ypaBHEHUSA XUMHUUYECKUX PeaKITmii?

IIpennaraem chopMyJIUpPOBAThL B3aKOH COXPaHEHUS
MaccChI BeIIleCTB.

OrMmevyaeM, UTO MMeEETCs HOCTATOUHO 0OJIbIIas rpyIina
peaxIuii, KOTOpbIe He COITPOBOKAAIOTCA NU3MEHEHUEM CO-
CcTaBa BEIEeCTB:

1) B HeOpraHMYeCcKON XUMUN — HTO PeaKI[UU B3anuMO-
IIpeBpalleHn aJIJIOTPOIHBIX MOAU(DUKAIINN XUMUUECKO-
T'0 3JIeMeHTa;

2) B OpraHMYecKON XWMUU — pPeaKIuu Hn30Mepusa-
IUH.

IIepByto rpymnmny peakiiuii paccMaTpUBaeM Ha IIpuMepe
IpeBpallleHu aJJOTPONHBIX MOAuU(MHUKAIIUI yrjaepona,
ceprl, (ocdhopa, osoBa M KucJygopoza. emMoHCTpUpyeM
OIIBITHI: MOJYUYEHME ILJIACTUUYECKOIl ceprnl, IoJyueHue Oe-
Joro ¢ocgopa, moaydeHure 030HA. JleMOHCTpHUpPyeM 00-
pasibl 6eJIor0 U CepPoro 0J0Ba, KOTOPOe HeOoOXOMAUMO II0-
JIy4UTh 3apaHeel.

Vuarmuecsa 3acayIIXBaiOT COOOINEHUS OSHOKJIACCHU-
KOB <«AJLIOTPONHBIE BUAOM3MEHEHHUS yriepoma», «AJ-
JIOTPOIIHBbIE BUAOM3MEHEHUS Cepbl», «AJJIOTPOIIHEIE

L1 Onucanue MOJy4eHUs CEPOTO OJIOBA W OIBITOB C HUM CM.
B mocobuax: I'abpuensan O.C., BockoboiithHukosa H. I1.,
Awyrosea A. B. Xumusa. 8 kinacc. HacronpHasa KHUTA yuuTe-
asg. — M.: Ipoda, 2007. — C.43; Iabpueasu O. C.,
Pynoe H. H., Torxkynoe B. H. XuMuuecKuil 9KCIIEPUMEHT B
8 kaacce. — M.: [Ipoda, 2004. — C. 45—A47.
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Bugou3dMeHeHua (Gocdopar, «AJJIOTPOIHBIE BUAOUZME-
HEHUs 0JI0Ba», «AJIJIOTPOIHbIE BUAOU3MEHEHUS KUCJIO-
poza».

OrMeuaeM, YTO B OPraHHMUYECKON XUMUHU 06e3 M3MeHe-
HUS cOCTaBa BeIleCcTBa IIPOTEKAIOT peaKkIluy M30Mepusa-
nuu. IlpegiaraeM BCIOMHUTL OIpeAesieHne ITOHATUS
«BOMEDPBI» U, UCHOJIb3YS €ro, NaTh OIpeJieJIeHNe TOHS-
TUA «PEeaKIIUU N30MEPU3AT[UU » .

VYuaruecsa 3HAKOMATCS ¢ YPaBHEHUEM DPEaKIIUU M30-
Mepusanuu H-renrama B 2,2,3-tpumerusaodyrad (c. 116
yueOHMKA) U COCTaBJIAIOT YPaBHEHUE PeaKIIuu M30MePU-
damuu H-OyTama B m3o0yraH (2-meruanpomnaH). Ilocuen-
Hee ypaBHeHNe ULIIOCTPUPYEM JeMOHCTpaIueit «mpespa-
IIeHUA» IapoCTEP:KHEBON MOJeJu MOJEKYJbI H-OyTaHa
B MOJIeJIb MOJIEKYJIBI 1300y TaHa.

Heo6xoqumMo OTMETUTH, UTO peakIuy M30Mepu3aluu
UMeIOT IPaKTUYecKoe IPpUMeHeHe, HATIPUMeD:

1) nma ynyuimeHmsa KadvecTBa OeH3WHA (IOBBIIIIEHUS
ero OKTaHOBOTO YHCJIA);

2) i TPOMBIIILJIEHHOTO CHHTEe3a KalpoJiaKTaMa, U3
KOTOPOTO IIOJIyUaloT MOJUKAIIPoJIakTaM (KaIpoH);

3) UId TIOJTyUYeHU A COeqUHEeHN N, MPUMEeHAEeMbIX B IIPO-
U3BOJICTBE a30KPACUTEJIEH;

4) a1 MONy4YeHUSA COeAWHEHUs, Ha OCHOBE KOTOPBIX
IIPOMBBOJAT IIECTUIU B,

0O06o0011aA W3y4YeHHBIH MaTepuaJ, BayKHO OOpPaTUTD
BHUMAaHUeE Ha CJIeAYIOIIee:

1) annoTponnua W U30OMEPUS ABIAOTCA TPUUNHAMU
MHOroo0pasusd, COOTBETCTBEHHO, HEOPTaHUUYECKUX U OpP-
raHNYeCcKUX BeIecTB;

2) IpuYMHaAMU aJIJIOTPOIIUHU SABJSIOTCA Pa3JIUYHBINA CO-
CTaB MOJIEKYJI IPOCTBHIX BEIECTB M PasIUuYHOe KPUCTAaJI-
JITUYECKOe CTPOEeHNEe aJITIOTPOIHBIX MOAUMPUKAIIUH.

OJomMawHee 3agaHme §13,ymp. 1, 2, 5.

MHhomeumpoyanbHble 3apfaHwu4d Ilogroro-
BUTH coo0IIeHnsI (K YPoKYy «CKOPOCTE XMMHUUYECKON peak-
nuy 1 (HaKTOPHI, BIUAIOIINE HAa CKOPOCTh XMMUYECKOHN
peakmuu»): «Vcrnosb3oBaHUe «KHUMOSIIEr0 CJI0A» B IIPO-
MBIIIJIEHHOCTU », «[IpuMeHeHre KaTaJau3aTOpPOB B IIPO-
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MBIMIJIEHHOCTHU», «@PepMeHTh — OmojornuecKue Kara-
JN3aTOPHI U UX IIPUMEHEHUE» .

Knaccndukaumsa Xxmmmyecknx peakuumm,
npoTekawwmx ¢ N3MeHeHNeM cocTaBa
BewecTts (1/2)

Ll e n 1. O6OOMIUTE MPEeACTABICHUA 0 XUMUUYECKUX PeaK-
mUAX KaK O IIpoIlecce IPeBPAIeHUsI OJHOTO WM He-
CKOJIBKUX WCXOIHBIX BEIECTB B OTJIMUAIOINIMECA OT HUX
M0 XUMUYECKOMY COCTaBYy U CTPOEHUIO BEIecTBa — IIPO-
IYKTHI peakuu. PaccMoTpeTs KiiacCu(pUKAIUI0 XUMUYe-
CKUX peakIiuii II0 TaKUM IIPU3HAKaM, KaK «YHCJO U CO-
CTaB MCXOJAHBIX BEI[eCTB U IIPOAYKTOB PEaKIHUI», «Tell-
JOoBOH d(dPdeKT peaKnuu». PacKpbITh OTHOCUTEJbHBIN
XapaKTep PasJIUYHBIX TUIIOB XUMHUUYECKUX PeakInuii u
B3aMMOCBA3b PA3JUYHBIX KJaCCUPUKAIIUN XUMUYECKUX
peakIumii.

Tpe6GoBaHMs K YPOBHIO MOArOoTOBKU Yy4YalLLUXCS

3HaTb U NMOHUMATEL:

e OIpeleJeHUA MOHATUHA «PEaKIIMU COeTUHEHUA», «pe-
aKIIUM Pa3JIOKEeHUA», «PeaKIMU 3aMeNleHUudA», «pe-
Ak o0OMeHa», «9K30TEPMUUECKNE PEaKI[UU», «dH-
IOTepMUUYECKNE PeaKIlN», «TeIlJIoBoil s(h(PeKT peak-
U » , «TEPMOXUMUUYECKOE YPaBHEHUE» .

YMeThb:

e OIpPEeNeNasiTh THUIl XUMUUYECKON peaKInuu II0 CJIeqyIo-
M OpPU3HAKaM: «YHCJIO U COCTAB MCXOAHBIX Be-
IIEeCTB U HOPOAYKTOB PeaxIluU», «TeILIOBOH 3(PdeKrT
peaxkium»;

e COCTaBJIATh YPaBHEHUS XUMUUECKUX peaKIuil pas-
HBIX THUIIOB.

MeToauyeckme peKoMeHpauun

IIpoBomum Oeceny o KiaaccupuKalldu pPeaKIuil IIo
MPU3HAKY «YHCJIO M COCTAB MCXOJHBIX BEIleCTB U IIPO-
IYKTOB peakI[uu», 3aI0aHAd cxemy 13.
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Cxema 13

Kaaccuduranusa XMMUYECKUX PEaKIUil M0 YHUCIY
M COCTaBYy UCXOIHBIX BEUIECTB M IPOIYKTOB PeaKINu

/ XUMNYECKUE PEAKIIVN \

Peaxknun Peaxkimun Peaxnun Peaxnun
COeIUHEHUA | | pasoKeHUsa 3aMeIleHu s obMeHa

1. Kakue TUIIBI XMMUYECKUX PEaKIIUil MOXKHO BbIJe-
JIUTH 0 MIPU3HAKY «YMCJIO U COCTAB HMCXOMHBIX BEIIeCTB
¥ IIPOAYKTOB PeakIuu» ?

2. Kakne peaKIuu Ha3bIBAIOT PEAKIIUAMU COeIrHe-
HUA?

3. Kaxkue peakIuu Ha3bIBAIOT PEaKIIUAMU Pa3IOKe-
HUA?

4. Kakne peaxIiy HAa3LIBAIOT PEaKIIUIMU 3aMeIlle-
HUA?

5. Kakue peaxiiny Ha3bIBAIOT PeaKIiuaMu ooMeHa?

B mporiecce 6ecenbl JeMOHCTPUPYEM CJIEAYIOIIE OIIbI-
THI: pasjokeHue ruapokcuga menu (II), peaKusa HemT-
panusanuu, B3BAUMOAENCTBHE MOAa C aJIOMUHNUEM (B BbI-
TSKHOM ITKa(y, UIN IeMOHCTPUPYeM BuaeodparMeHT),
B3auMoielicTBUe ITMHKA (IIOPOIIOK) C COISTHON KUCIOTOM.
Vuarmueca 3amuCHIBAIOT YPaBHEHUS pPeaxkiuii B cXe-
my 13.

3aTeM paccMaTpPUBaeM KaKIbII M3 THUIIOB PeaKIiuil Ha
npuMepax 13 HEOPraHNUYECKOU U OPTaHUYECKON XUMUU.

Muoroo6pasue peakIiuil coefUHeHNsT UIIIOCTPUPYEM,
mmpejJiarasi COCTAaBUTh YPaBHEHUSA PeakIuii Mo cxeMe, CO-
OTBETCTBYIOIIEH MOJYUEHNI0 CEPHOI KUCJIOTHI U3 CePHhI:

cepa — okcup cepsl (IV) — oxcup cepsl (VI) —>

—> cepHasA KMUCJOTA.

Hna akTyanausanuy 3HAHUM ydaliuxca 00 aJropuTMme
cocTaBiieHUsA (GPOPMYJ HEOPraHUUECKUX BEII[eCTB MOIKHO
KCIIOJIb30BaTh HarasnHoe mocobue «CocraBieHue Gop-
MYJI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIleCTB».
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Vuamueca cpaBHUBAIOT 3alMCAHHBIE YPAaBHEHUSA pe-
aKIUil W JeJIal0oT BBIBOJ O MHOTrooOpasuy peakIuil co-
eIVHEHUs: COeNMHEeHNEe TIPOCTHIX BEIIeCTB, COeIUHEHUE
IIPOCTOr0 U CJOYKHOTO BEI[eCTBA, COeAUHEHINE CJIOMKHBIX
BeIIeCTB.

IIpennaraem yuaiumMcsa BCIOMHUTB, B UeM 3aKJIOUa-
eTcA cuenu@uKa Ha3BaHUA PeaKIUil cOeTMHEHUS B Op-
ramndyecKol xuMuu. PaccMaTpuBaeM 5TH peakIiud Ha
mpuMepe peakIiuii, XapaKTepusyIIUX XUMUYECKUe
CBOVICTBA 3TWJIEHA. Ydallluecsd 3aIlMCHIBAIOT YPaBHEHUS
peaxIiiuii TMAPUPOBAHNSA, TUAPATAIINN U HOJNMEPU3aA U
STUJIEHA.

Mmuoroo6pasue peakIUil pPas3Ja0oKeHUS HJJIIOCTPUPY-
eM, mpejJjiarasd COCTABUTHh YPaBHEHUA PEaKIIHM IOJyue-
HUA KHCJIOPOoaa J1adopaTOPHLIMU CIIOCO0aMI — pPasjIoske-
HUEeM IIepOKCHJa BOIOpO[a, IepMaHTaHaTa Kaausa (me-
MOHCTpAIUA ONbITA UJIU BUAeopPparMeHTa).

Vuaruecsa cpaBHUBAIOT 3allliCAHHbIE YpPaBHEHUSA pe-
aKIIUU U JAEeJIaI0OT BHIBOJ O MHOT000pAa3uy peakIinii pasJjio-
JKeHUs: pasjiosKeHue ¢ o0pa30oBaHMEM TOJIBKO ITPOCTHIX
BeIIeCTB, PasJjioyKeHue ¢ 00pa3oBaHMEeM IIPOCTOTO U CJIOMK-
HOT'O BeIllecTBa, pasJioikeHue ¢ o0pasoBaHueM Tpex (u 60o-
Jiee) CJIOKHBIX BeIIleCTB.

PaccmarpuBaeM peakIiyy PasOKeHHS B Oprammye-
CKOM XMMWH Ha IpuMepe PeakIiuil JeruIpUPOBAHUA 9TU-
JeHa, AeTuApaTaruy 3TUJOBOTO CIUPTA W JEeIOJUMepPU-
3aluy IOJUATUJIeHA. Ydalliuecs 3alllChIBAIOT ypaBHe-
HUS COOTBETCTBYIOIIUX PEAKIUM.

Peakiuu 3aMelieHns paccMaTpUBaeM Ha IIpuMepe pe-
aKIIUH, XapaKTepU3YIOIINX XWUMHUYEeCKHe CBOMCTBA Me-
TajioB. IIpemnaraemM ydaliuMcs COCTaBUTL YpPaBHEHUS
peaxIiuii, MCIOJIb3ysI U3BECTHLIE MPaBble YaCTU CXEM pe-
aAKIIUI:

a) ... +...—> NaOH + H,1;

6) ... +...— Ca(OH), + H,1;

B) ... +...—>ZnCl, + H,1;

r)... +...— FeSO, + Cu;

o ... +...—> Al,O; + Fe
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1 O0'bACHUTH, KaKUe CBOMCTBA METAJIJIOB OHU XapaKTepu-
3YIOT.

Yuarinecs BBIIIOJHAIOT J1aOOPATOPHBIN OIBIT «Peak-
1A 3aMeIlleHuA MeIU JKeJe30M B PACTBOPE METHOTO KY-
mopoca».

Oco0eHHOCTh peakIuii 3aMeIeHusA C ydacTHueM Op-
FaHWYECKUX COeIVMHEHUN II0 CPAaBHEHUIO C DPEeaKIUIMU
3aMeIleHnsd, TPOTeKAIOINMU C HEOPTaHUUECKUMU Bellle-
CTBaMU, pacCMaTpWBaeM Ha IIpUMepe HUTPOBAHUA OeH-
30J1a.

OrmeuaeM, UYTO peakImu oOMeHa XapaKTepus3yioT
CBOIICTBA 3JIEKTPOJUTOB U B PACTBOPax IIPOTEKAIOT IIO
mpaBusly BeproJie, T. €. TOJIBKO B TOM CJiydyae, eCJIH B pe-
3yJbTaTe peakiiny o0pas3yeTcs 0caiok, ra3 UiIu MaJaoauc-
COIMUPYIOIIee BEIeCTBO.

Yuarnecs BBIIIOJHAIOT JIA0OPaTOPHBIN OIBIT «Peak-
IIU1, UAYIHe ¢ 00pasoBaHMEM OcaaKa, rasa MW BOIBI»
U COCTaBJIAIOT COOTBETCTBYIOIIME YPABHEHUS PEaKIUA.

O6paiiaeM BHUMaHUE YUalllUXCs Ha TO, UTO B PE3YJIb-
TaTe PeaKIMM BBIJEJIIeTCA Temaora. PopMyaupyeM OI-
peneyieHUs TOHATHUU «TeIJIOBOH 3(h(PeKT peakiiuu» u
«TEePMOXVMMUYECKOE YPaBHEHUE» .

Tennoeoil agppexm pearxyuu — 3TO TeIJIOTa, KO-
TOpas BBIAEJSETCS WJIM TOIJIOIIAETCS B Pe3yJIbTaTe XU-
MUYECKOU PeaKIuMu.

Tepmoxumuueckoe YypasHeHue — 3ITO XUMUYe-
CKOe ypaBHEHVE, B KOTOPOM yKa3aH TeIIOBON 3(h(eKT
peaxmuu.

IIpyBoiMM TpPUMEDPHI TEPMOXUMHUECKUX YPaBHEHUM
peakmnuii:

30, = 205 — 289 r]JIx;
CH, + 20, — CO, + 2H,0 + 890,2 /.

3arem 3amoJjHseM cxemy 14, mpoBoasa Gecendy o KJac-
cupukamuy peaknuil IO IPU3HAKY «TeILIOBOu (P deKT
peaxIum».

1. Ha Kakue rpymnmsl JeJAT XUMUUYECKHe peaKI[uu II0
MPUBHAKY «TEIJIOBOM s(P(PEeKT peakum» ?
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2. Kakne peaxiiny Ha3bIBAIOT JSK30T€PMUUYECKUMU U
sugoTepMmuyeckumu? IlpuBesure npuMeps.

Cxema 14

Kaaccupuranua XuMUUYeCKHX peakinit
o TeryioBoMy 3G eKTy peakKuu

/ XNUMHNYECKUE PEAKIINN \

JK30TepMHUYECKHNe JHIOTEpPMHUYECKIe
peakumu — 3TO peaKIuu, peakumu — 3TO peakIuu,
poTeKamIe IpoTeKaoe
C BblEeJIEeHeM TeIlJIOTHhI. C IIOTVIOIIl€eHrEeM TEeIlJIOTHhI.
Hanpuwmep, Hanpuwmep,
4Al + 30, = 2AL,05 + Q; N, +0,=2NO - Q;
NaOH + HCl = NaCl + H,0 + @ 2HgO =2Hg + 0, - @

IIpu BRIOJTHEHUM 3aJaHUI MO ATOW TeMe MOXKHO HC-
OJIb30BAaTh HATJIAHBIE TTocoOusa «CocTraBieHMe XUMUYe-
CKUX ypaBHEHUM» U « TUNBI XUMUUYECKUX PEaKI[Ul».

JoMawHee 3a0aHMe. §14, yip. 1—4.

WMupomneumpogyanbHb e 3apgaHwu4d. Iogroro-
BUTH coo0IeHne (K ypoKy «O0OpaTmMOCTh XUMUYECKUX
peaknuii. XuMuuecKoe PaBHOBECUE U YCJIOBUA, BJIIUAIO-
e Ha ero cMmelnenue»): «O0paTuMble peaKIuu B IIPO-
MBIIILJIEHHOCTH » .

CKOpOCTb XMMMUYECKOWN peakuun u ¢akTopbl,

BAnamouine Ha CKOpocCTb XUMUNYeCcKon peakunn
(1/2)

Ll e n n. JaTh mOHATHE O CKOPOCTM XWMUYECKOIN peax-
nuu. IlokazaTh BIMAHNE HA CKOPOCTb PEAKIIUU TaKUX
¢daKkTOpOB, KakK HOpPHUPOJa pearupyloIuxX BeNlecTB, UX
KOHIIeHTpalnud, IIJIOIIaAb IOBEPXHOCTU COIIPUKOCHOBE-
HUS BEIIeCTB, TeMIlepaTypa ¥ ydJacTHe KaTaJui3aTopa.
PaccmoTpeTs KiaccuuKamumo XNMIYECKUX peaKIIuil 1o
TAaKUM IIPU3HAKaM, KaK «(asoBoe COCTOAHHE» U «ydac-
THUe KaTaJusaTopar.
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TpeGOBava K YPOBHIO NMOAroTOBKU Yy4allunxca

3HAaTb U NMOHUMATHL:

e OIpeJesieHUA IMOHATHUMN «MOJIAPHAA KOHIIEHTPAIUI»,
«CKOPOCTh XUMHUYECKON peaKIuu», «TOMOTeHHbIE pe-
aKI[UN», «TeTePOTreHHbIe PeaKIuu», «KaTajlinus», «Ka-
TaJan3aTOPhI», «PEPMEHTHI» ;

e YCJIOBUSA, BIUAIOIINE HA CKOPOCTh XUMUUECKOI peak-
I,

e IIPUMEPHI I'OMOTE€HHBIX, I'eTepPOTeHHBIX, KaTaJUTHYe-
CKUX U HEKATAJIUTUUYECKUX PEeaKIlnii;

e o00JacTM TpPUMEHEeHHSA KAaTaJu3aTOPOB, B TOM UICJIe
(epMeHTOB;

e IPUMEPLl XMMHUUYECKMX PeaKIHil, IIPOTEKAIOIUX C
Pas3HOM CKOPOCThIO (MeJIeHHO, OBLICTPO).

YMeTb:

¢ OOBACHATH 3aBUCUMOCTL CKOPOCTH XUMUUYECKOI peak-
Y OT PasINUYHBIX (DAKTOPOB.

MeToauyeckue peKomMeHpaLUN

Coo0111aeM TeMy ypoKa W AJA aKTyaJaus3aluy 3HaHUHI
yuamuxcs IpoBoaIuM Oeceqy IO BOIIPOCaM.

1. 3aueM HYKHEBI 3HAHUA O CKOPOCTU XMMUUYECKOI pe-
agnuu?

2. KakyuMu mpuMepaMy MOXKHO IIOATBEPAUTD, UTO XU-
MUYeCKNe PeaKIiuy IIPOTEeKAalOT ¢ Pa3HbIMU CKOPOCTAMMU ?

3. Kak ompegensior ckopocTh ABumxeHus? Kaxosa
eIMHUIA CKOPOCTHU ABUKEHUA?

4. Kak omnpeeasiioT CKOPOCTh XUMUUECKO peariuu?
KakoBa efuHMIIa CKOPOCTH XMMUUYECKOMN peakum?

0060011185 OTBETHI YUAIIlIXCA, OTMEeYaeM, UTO 3HAHUSI O
CKOPOCTH XMMUYECKUX PEaKI[Ui IIOMOraioT ONpPele/IuThb
9KOHOMUUYECKYI0O 3(PPEeKTUBHOCTh XMMHUUYECKUX IIPOU3-
BOJCTB, HAXOAHUTh CIIOCOOBI YIPABJIEHHUS TEXHOJIOTHYE-
CKUMU TIpolieccamMu (YCKOPATh WU 3aMeIJIATh UX). 3Ha-
HUS 0 (paKTOpax, BIAUSIONINX HA CKOPOCTHL XMMHUUYECKUX
peaxuii, IIO3BOJIAIOT B ITIOBCEIHEBHOMN KU3HU IIPABUJIBHO
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XPAHUTDH U TOTOBUTH IPOAYKTHI HUTAHUA, UBMEHATH CKO-
pOCTb TOPEHUA U T. II.

Taxwue mpoliecchl, KaK KOPPO3us MeTAaJJIOB, IIPOKIcCa-
HUEe MOJIOKA, Pa3jIoyKeHNe OPTaHNUYEeCKUX BEIIEeCTB, UAYT
IOCTaTOYHO MeAJIeHHO. [[pyrue — ropeHme ciupra, B3au-
MoJeiicTBUe MeTaJJIOB (IIMHKA, 'Kejie3a U AP.) ¢ KHUCJjIoTa-
MU, IOJIyUYeHre YIJIeKUCIOTO ra3a u3 MpaMopa 1 COJISTHOMN
KHCJIOTHI, Pa3IOKeHNe IIePOKCUa BOJOPOa — IIPOTEKa-
IoT ObIcTpee. A peaKIiuM MOHHOTO o0MeHa B PacTBOpax
DJIEKTPOJIUTOB, CrOpaHUe TOILJIMBA B ABUTATENAX BHYT-
PEeHHero CropaHus, B3pPbIB CMECH MeTaHa U KHUCJIOPOIAa
IIPOUCXOJUT C OUEHb GOJIBIIIOH CKOPOCTHIO, MT'THOBEHHO.

Yuamuecsa 6e3 Tpyza BCIIOMUHAIOT OIIPeleieHre CKO-
pOCTHU ABUKEHUSA U TO, B KAKUX eJUHUIAX ee U3MepAIOT,
HO, KaK IIPaBUJIO, BaTPYAHAIOTCA CPOPMYINPOBATE OIIpe-
JejleHre TOHATUA <«CKOPOCThH XUMUYECKON peaKIluu».
Ob6parrtaeM BHMMaHUe Ha KOJUYECTBEHHBLIE XapaKTepuc-
THUKU BEIleCTB, YYACTBYIOIUX B XMMHUUECKOH peaKkIuu,
IIPU3HAKU, 10 KOTOPHIM CYAAT O CKOPOCTH PeaKkIuu (CKO-
POCTh M3MEHEHWs MHTEHCHUBHOCTH OKPACKH, BBHIJEJIEeHUE
rasa, IMOSABJIEHNE OCAaAKa U AP.), U IOABOAUM K BEIBOAY:
B IpoIlecce PeaKIuy N3MEHSIOTCA KOJHUYECTBa BEIeCTB
KakK peareHTOB, TaK U IPOAYKTOB peakiuu. Popmynaupy-
€M OIIpelesIeHUs MOHATUH «MOJAPHASA KOHIIEHTPAIHAA»
U «CKOPOCTH XUMUUECKON peaKkIum» .

Moanspnas xonyenmpayus C — 3TO OTHOIIEHUE
KOJIMUECTBa BelecTBa K 06bemy. MI3MepsiioT B MOJIb /JI.

Crxopocmb xumuieckol peaxyuu U — 3TO U3Me-
HeHVe KOHIIEeHTPAIIMU OJHOTO 13 PearupYIOIIUX BeIllecTB
WJIY OJJHOTO M3 IPOAYKTOB PEaKINU B eIUHUILY BPEMEHMN.

3anuceiBaeM (OPMYJY, COOTBETCTBYIOIIYIO JAHHOMY
OIIpeleIEHUIO:

:+C1_Cz _ +AC

v o T —
ty—t, At

rge C,, C; — MoJIADHBIEe KOHIIEHTPAIIUK pPearupyroiux
BeIIeCTB WJIU MMPOAYKTOB PeaKI[MU COOTBETCTBEHHO B MO-
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MEHT BpeMeHU t, 1 t;. CKOpPOCTh peaKkIUy H3MEePAIT B
MOJIB/(J1 * C).

O6bsACHAEM, UTO €CJIM CKOPOCTh PEAKIIUM XapaKTepH-
3YIOT U3MEHEeHUEeM MOJISIPHOI KOHIIEHTPAIINN MCXOMTHBIX
BemecTB, To C, > C; (KOHIIeHTPaIlus UCXONHBIX BelllecTB
yObIBAeT IO Mepe IpoTeKaHWsA peakKiuu). Tak Kak CKO-
POCTh peakIuy MMeeT IIOJIOKUTeIbHOe 3HaueHue, mepemn
IPOOBIO CTABAT 3HAK «MHHYC». IIpu ompejeneHun CKO-
POCTH peaKIMM 0 KOHIEHTPAI[MK IIPOLYKTOB PeaKIluu,
KoTopasd Boa3pacTaer, BeauunHa apobu AC/At Oymer mo-
JIOYKUTEJIbHOM.

Hamee obcyskmaeM MpoOJIEMHBIN BOIIPOC: IJISA BCEX JIU
XUMHUYECKUX PeaKIuii OymeT cIpaBeANBO IPUBEAEHHOE
ompefieieHNe MOHATUS «CKOPOCTh XHMHUUYECKHUX peak-
muii»? Ilpennaraem ompeneanTb, AJA KAKUX K3 Peak-
U, CXeMbI KOTOPBIX:

a) Ny + Ogry = NO,;

0) Fe(,) + S, — FeS,;

B) NaCl(p_p) + AgNO;, , — AgCl(T) + NaNO

T) Na, + HZO(m) —> NaOH(p_p) + Hyy
9TO OIIpeesieHe IIPUMEeHUTL HeJIb3sd.

OrMeuaeM, UTO JAHHOE BBIIIE OIIpeeJieHre CKOPOCTH
XUMHUYECKO peakuuy u (PopMyJia CIpPaBelJUBLI JIHUIIb
JIJIs1 TOMOT'€HHBIX PeaKI[MiA.

PaccmaTpuBaeM KjaaccuuUKaIinio peakiiuii 1o TakoMy
MpU3HaKy, KaK «(pa30Boe COCTOSHUE», COCTABJAA CXe-
My 15, dopmynupys ompenesieHUA IMOHATUN «TOMOTEH-
Hble PeaKIuM» UM «TeTepOreHHble PeaKIUMU». ¥ Yalliiecs
3aMKChIBAIOT IIPUMEPHI PeaKIUi KayKIoro TUIIA, BHIOU-
pasd ux 13 3alMCAHHBIX BEIIIE.

3areM paccMaTpuBaeM (paKTOPBI, BIUSIONINE HA CKO-
POCTh XMMUUYECKUX PEaAKI[MA:

1) npupoga pearupyomniux BeIecTs;

2) KOHIIEHTPAIIUA PearupyIolnx BellecTs;

3) TemIeparypa;

4) mjomiagb COHNPUKOCHOBEHUS PearupymooInx Be-
II1eCTB;

5) yuacTue KaTajamsaTopa.

3(p-p)’
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Cxema 15

Kaaccuduranua peakiuii mo ¢ga3oBOMy COCTOTHUIO

/ XUMHUYECKUE PEAKRIINN \

T'omorennsie peakmuu —
39TO peaKIUuu, KOTOPHIE IPO-
TEKaloT B OJJHOPOIHOI cpesie
(HeT mOBEPXHOCTH pasiesa
MeXJy pearupymoliuMu Be-

T'ereporennsie peaxmum —
9TO peaKIUuM, IPOTEeKalo-
e MeXXKAy BeIllecTBaMHU B
HEOTHOPOAHOII cpene (uMe-
eTcsd IIOBEPXHOCTH pasaesa

II[eCTBaMM) MeXKy BeIlleCTBaMu)

BiusaHue mpupoAbl pearupyIOIUX BeIecTB Ha CKO-
POCTh XMMHUECKOM peaKIUW MOKHO pPacCMOTpPeTh Ha
mpuMepe B3aMMOIEHCTBUA METAJIJIOB C PAaCTBOPaAMU KUC-
JoT. B aTux peakmmAX ydacTBYIOT METAJJI W KUCJIOTA,
CJeI0BAaTEJbHO, KaXKJA0€e M3 3TUX BEIeCcTB OyeT OKa3bI-
BaTh CBOE BJIUIHINE HAa CKOPOCTb XUMUYECKOU PeaKI[UU.

JleMOHCTpUpPYEeM B3amMOJeliCTBUE IIPUMEPHO OAUHA-
KOBBIX KYCOUKOB Pa3HbIX METAJJIOB (MarHus, MUHKA U
JKeJie3da) C COJITHOM KHUCJIOTON OAMHAKOBON KOHIIEHTpPA-
muu. BausHue mpupoabl KUCJIOTH Ha CKOPOCTh XUMUUe-
CKOU peakIiuy ydaIlluecs M3y4aloT, BBIIOJHAA Jiabopa-
TOpHLIN OmBIT «IlosyueHue Bomopoma B3amMOAeHCTBUEM
KHCJIOT C ITTHKOM» .

BiuaHue KOHIIEHTpAIlMM Ha CKOPOCTh XHMHUYECKOM
peaxiuy MJLJIIOCTPUPYEM AeMOHCTpaIliueil B3auMOAEHCT-
BUSA IIUHKA C COJIAHOIN KMCJIOTOM. B Tpu mpoObupKu HAIH-
BaeM COJISHYIO KHCJIOTY: B 1-10 — 3 MJI, BO 2-10 — 2 MJI, B
3-to — 1 mur. 3arem BO 2-10 U 3-10 IPOOUPKU [[OJTUBAEM
Bomy mo 3 mui. TakumM oOpasoM, KOHIIEHTPAIIUA COJISHON
KUCJIOTBI YMeHbIIaeTca oT 1-ii K 3-i1 mpobupke. B xamx-
IyI0 TPOOMPKY HOMeIllaeM IIPUMEPHO OJMHAKOBBLIE I'pa-
HYJBI IIMHKA. Yualuecsa yO0esKIaloTcs, UTO uyeM OOJIbIIIe
KOHIIEHTpAIlUA pPearupyrioliuxX BeIecTB, TeM O00JIbIlle
CKOPOCTH XMMUUYECKOI peaKIuu.

PacckaspiBasg 0 BIMAHUU TEMIIEPATyphl Ha CKOPOCTH
XUMHUUYECKOH peaKInu, JeMOHCTPUPYEM B3anMOAeHiCTBUE
pacTBopa cepHOM KucJoTbl ¢ okcumom mexnu (II). B tpu
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OpoOMpPKM HAJIWBaeM 3—5 MJI pacTBOpa CEpPHOII KUCJIO-
THI, 3aTE€M B KaXK/AYIO IIOMEIIlaeM 110 OJJHOI I'paHyJie OKCH-
ma menu (II). (ITpu wmcmoab30BaHMM TOPOIIKA OKCHUAA
menu (II) BHauasie HackIIaeM HOPOIIOK, a 3aTeM IIPUJIN-
BaeM pPAacTBOP KHCJOTHI.) 1-10 mpoOUPKY OCTaBJIAEeM B
IITaTuBe, 2-10 TTOMeIaeM B CTaKaH, B KOTOPLIH IpUInBa-
eM ropsaueil BoAbI (UTOOBI COCYbI HEe JIOMMHYJIN WX, HEeo0-
XOOWMO BHauajie HAarpeTh), 3-I0 IPOOUPKY HarpeBaeM Ha
maaMeH” cnupPTOBKU. [Io m3MeHEeHUWI0 OKPACKY pacTBOpa
U ee MHTEHCUBHOCTH (COAEpIKUMOe IIPOOMPOK HEOOXOIu-
MO paccMaTpuBaTh Ha GesoM (hOHE) ydalluecs CYIAT O
BIUSHUU TEMIIEPATYPHl HA CKOPOCTh XMMUYECKOH peak-
IUN.

dopmynaupyem npaBusio BarT-T'odda:
npu u3meHeHuu (NOGvlUEeHUU UAU NOHUNICEHUU)
memnepamypust Ha Kaxdvie 10 °C ckopocmv peak-
yuu uamensemca (coomeemcmeeHHO YEearuiuea-
emca uau ymenvuiaemces) 6 2—4 pasa.

3anuceiBaeM (hOpMyJTy, BHIPAMKAIOITYIO IPaBUJIO BaHT-

Toda.

tyg—t;
vy=vyty 0,

rfle Uy U Uy, — CKOPOCTH XMMMYECKOH peaKIU COOTBeT-

CTBEHHO IIpU TeMIlepatype £, u f,, ay — TeMIIepaTypPHbBIN

KO3(p(PUIMEHT, KOTOPBLIA IIOKA3LIBAET, BO CKOJBKO pas

YBEJINUUTCA CKOPOCTH PEAKIIUU C TIOBBLIIIIEHEM TeMIIepa-

TYPbI pearupyiomniux BemiectTs Ha Kaxasie 10 °C.

IIpeamaraem ygamimuMcA YCTHO BBIIIOJHUTH 3alaHUA.

1. Bo CKOJIbKO pa3 YBEJIMUUTCA CKOPOCTh XUMUYECKO
peakIuu, TeMIepPaTypPHBIN KO03((UIIMEeHT KOTOpoil pa-
BeH 2, IpU IOBBINIIeHUY TeMiepaTypsl Ha 30 °C?

2. Bo CKOJbKO pas3 YMEHBIIHUTCA CKOPOCTb XUMUUE-
CKOIl peaKIuu, TEMIePaTyPHLIA KOd(PPUIEeHT KOTOPO
paBeH 3, IIpu MOHMKeHUU TeMrnepaTypsl Ha 20 °C?

PaccmarpuBaeM 3aBUCHUMOCTL CKOPOCTU XMMUYECKOM
peaknuu OT ILJIOMIAAM IIOBEPXHOCTY PearupymoIlux Be-
IIECTB, JeMOHCTPUPYA B3aMMOIEHMCTBUE COJIAHOMN KHCJIO-
THI C TpaHyJaMW, KPYIHBIMU OMUJIKAMU W IIOPOIIKOM
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IUHKAa. DKCIePUMEHT yOeIUTeILHO J0KAa3bIBAeT, UTO UeM
0oJibIlle ILJIOMIab COIPUKOCHOBEHUS Pearupyolnux Be-
IIeCTB, TeM 0OJIbIIIe CKOPOCTh XMMHUUECKOU peakIlnuu.

Vuaruecsa 3acayIIHBaiOT COOOINEHUS OSHOKJIACCHU-
Ka «Hcnonb3oBaHne «KUIAIIETO CJIOS» B IIPOMBIIIJICH-
HOCTH».

dopmynaupyeM ompenesieHUuA IOHATUN «KaTausa-
TOp» U «(hEPMEHTHI» .

Kamanau3amop — 5T0 BelecTBO, KOTOPOE U3MEHAET
CKOPOCTH XUMUYECKOU PeaKkIM, OCTABasACh K ee OKOHYA-
HUIO0 HeM3MeHHbBIM.

depmenmb, — OUOJIOTHUECKYE KaTaJIu3aTOpbl GeJi-
KOBOI IPUPOHI.

Yuarmecs BBIMOJHAOT JiabopaTopHbIA onbIT «IloJy-
yeHWEe KUCJI0POja Pa3joKeHMEeM IepOKCHUAa BOJOPOJa C
nomoIibio okcmma Mmaprauma (IV) m xaramassl ChIPOTO
KapTodead».

PaccmaTtpuBaeM KJjaaccu(pUKAINIO peaKIuii MO IIPU-
3HAKY «ydJacTHe KaTajamsaTopas, 3aloJHAA cxeMy 16 om-
peneleHUAMU U IPUMEPaAMU CXeM PeaKIUii.

Cxema 16
Kaaccuduranuma peaknuii Mo y4acTHIO KaTaJIn3aTopa

XUMHNYECKUE PEAKRKIIVN \

Karanuruueckue Hekaranuruueckue
pPeaKnuu — pPeaKIuu, peaknuu — peaxkiuu,
[IPOTEKAIOIINe C YIACTHEM IIpoTeKarlne 6e3 y4acTus
KaTaJusaTopa KaTaJusaTopa

N, + H,—> NH,, CaCO; —> CaO + CO,
SO, + 0, — SO, NH,; + 0, — N, + H,0,
NH, + 0, —> NO + H,0 NaCl + AgNO; —
—> NaNO; + AgCl

Yuamueca 3acJyIINBAIOT COODOIIEHUS OJHOKJIACCHU-
KOB «IIpumMeHeHUe KaTaJn3aTOPOB B IITPOMBIIIJIEHHOC-
T™i», «DPepMeHTh — OMOJOTMUECKYe KaTaJIN3aTOPhl U UX
IIPpUMEHEHUE» .

JoMawHee 3afaHMe §15,ymp. 1, 3,6, 7.
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OGpPaTUMOCTb XMMUYECKUX pPeaKLUM.
XnMunyeckoe paBHOBecMe U YCNoBuS,
BRUsOLLME Ha ero cMmelueHue (1/2)

Ll e n n. PaccmoTpeTh KJaaccuPUKAIAI0 XUMUYECKUX pe-
aKIUuil 10 TAKOMY HPU3HAKY, KaK «00paTUMOCTL XWMMU-
YeCKUX peakIuii». laTh MOHATHE 0 XMMUYECKOM PaBHO-
BECUU W YCJOBUAX, BIUSIONINX Ha €ro cMellleHue, UC-
noubaya npuniun Jle IllaTenne.

TpeboBaHMA K YPOBHIO MOArOTOBKM yYaLLMUXCS

3HaTb M NMOHWMATBL:

e oOmpenesieHUA HOHATUN «OOpaTHMble peaKIuu», «He-
o0paTuMble PeaKIum» , « XUMUYECKOe DABHOBECHE» ;

e IIPUMEPHI 00PATUMBIX M HEOOPATUMBIX PeaKIunii;

e (axToOphl, BJUAIONINE HA CMeIeHWe XUMUYEeCKOTO
pPaBHOBeCHA;

o npunnun Jle IMlaTenne.

YMeTsb:

e OOBACHATH 3aBUCHUMOCTL CMEIIeHUs XUMHUECKOI'O
paBHOBeCHUSA OT Pa3INUYHBLIX (HaKTOPOB (KOHIIEHTPAIINHT
BeIeCTB, JAaBJIEHUA, TEMIEePaTyPhl);

e IaBaTh XapPaKTePUCTUKY XUMHUECKON peaKIuu II0
M3yYeHHBIM I[IPU3HAKaM KJIACCUPUKAIIUN XUMUUE-
CKHMX peaKIuii.

MeTopgnyeckue peKkomMmeHpaunum

B mHauasie ypoka paccMaTpuBaeM KJjaccu(puKaIuoo pe-
aKIUil [0 IPU3HAKY «HaOpaBJeHUEe NPOTeKaHUA», 3a-
moJHAA cxeMmy 17 ompeneneHMAMU ¥ TPUMEPAMU CXEM
XUMUYECKUX PeaKInuii.

IIpyBoAMM mpUMeEpHl XMMHUYECKNUX HeoOpPaTHUMBIX pe-
aAKI[WIA:

1) peakmuu ropenund (emMoHcTpanus ropeaus: gocdo-
pa);

2) peakuu, UAyIIUe MEXKIY PACTBOPAMU DJIEKTPOJIU-
TOB ¢ 00pa3oBaHMEM OCAIKa, ra3a MJM BOABLI (COTJIAaCHO
npaBusy Beproiie) (meMOHCTPUPYeM B3amMOJEHCTBUE
pacTBOpPOB XJOpHUAa HATPUA U HUTpaTa cepebpa, KapOo-
HaTa HATPUA U CEPHON KUCJIOTHI, TMAPOKCHUIA HATPUA
¥ a30THOM KUCJIOTHI).
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Cxema 17

Kaaccupuranua peaknuii Mo HATIPABJIECHUIO MTPOTeKAHUS

/ XUMHNYECKUE PEAKIINN \

HeobOpaTumbie pearxmuu —
9TO PEaKIUM, B Pe3yJbTaTe
KOTOPBIX HMCXOJHBIE Bellle-
CTBAa IPAKTUUYECKU IIOJIHO-
CTBIO IIPEBPAIIAIOTCA B KO-
HeYHbIe IIPOAYKTHI

O6paTumbie peakmuu —
3TO peaKIuu, KOTOpPbIe IPOo-
TEKAIOT OJHOBPEMEHHO B
OBYX  IPOTHUBOIOJIOKHBIX
HAIPaBJIEHUAX: KAaK B CTO-
poHy 06pasoBaHUs MPOLYK-

TOB (IpsAMaA peaKIus), TaK
U B CTOPOHY 00pasoBaHUA
N3 3TUX IIPOAYKTOB HUCXOH-
HBIX BelrecTB (oOpaTHasd pe-
aAKIU)

Yualmecs 3anuchIBalOT YPaBHEHU HEOOPATHUMBIX pe-
aKIUil B COOTBETCTBYIOIIUIH OJIOK cxeMbl 17.

JeMoHCTpUPYEM 00pPaTUMBIH XUMUUECKUI TPOIlecC Ha
mpuMepe TOJYUeHUsS YTOJbHON KHCJIOTHI. B mpoOHpKY
moMeIraeM KycoueK MpaMopa U HaJanmBaeM B Hee 2—3 MJI
COJIAHOM KMCJIOTHI, TPOOUPKY 3aKphIBaeM MPOOKOIL ¢ ra-
300TBOJHOM TPYOKoii. KoHelr ra3zooTBOAHOMN TPYyOKU IIO-
MeIllaeM B IIPOOUPKY C BOAOI, B KOTOPYIO moOaBJyieH (u-
OJIETOBBIN JJakMyc. Uepes HEKOTOpPOe BpeMsA OH mpuobdpe-
TaeT KPaCcHYIO OKPacKy 1u3-3a 00pa3oBaBIlleiicsa yroJbHOMI
KHCJIOTHI:

H,0 + CO, <= H,CO,.

OmHako eciu IOAOTPEeTh IIOJYUYEHHBIA PaCTBOP MAJIA
ObIcTporo a((peKTa MaM IIPOCTO OCTABUTHL €r0, He II0J0-
rpeBasg, TO OH CTaHET (PUOJIETOBHIM — KUCJIOTA pac-
majaeTcsa Ha MCXONHBIE BEIlleCTBA.

OTmeuaeM, UTO K OOPATUMBIM XUMUUYECKUM PEaKIIUIM
OTHOCATCSI, HAIIPUMED, CUHTE3 aMMHuaKa M3 BOAOPOoJa U
asora, nmosyueHnue okcuga cepsl (VI) us okcuga cepsr (IV)
U KUCJIOPOZa, B3auUMOJeliCTBHE a30Ta M KUCJIopoja ¢ 00-
pasoBaHueM okcuma asora (II).
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Vuaruecs 3anMChIBAIOT ypaBHEHUS 00paTUMBIX peak-
Uil B COOTBETCTBYIOMINI OJIOK cxXeMbI 17 u 3aciymiuBa-
IOT cOO00IIleHre OJHOKJIaccCHUKa «O0paTuMble peakIuu B
MTPOMBIIILJIEHHOCTH » .

Hamee mpeasaraeM 6oJiee MOAPOOHO PACCMOTPETH IIPO-
IIeCChI, IIPOUCXOAAIINE IPU IPOTEKAHUN 00PATHUMBIX pe-
akIuii Ha IPUMepe CUCTEMBI:

280,y + gy <= 2804, + Q.

O6cy:xgaeM cJIeAyIOIIe BOIPOCHI:

1. Kak umamMmeHsercsi cO BpeMeHEeM CKOPOCTBL IIPAMOI
peaxiun?

2. Kak msMeHseTcsa cO BpeMeHeM CKOPOCTh 00paTHOI
peaxiun?

dopmysupyeM BBIBOL O TOM, UTO HACTyIIaeT MOMEHT,
KOT/Ia CKOPOCTH IIPAMOI peakI[uy paBHA CKOPOCTH 00paT-
HOU peakmnuu. Takoe COCTOAHNE CUCTEMBbI, IPU KOTOPOM
CKOPOCTh IIPAMOM peakiliiy PaBHA CKOPOCTH OOpaTHOI
peakIuy, Ha3bIBAIOT XUMULECKUM PAGHOGECUeM.

OrMmeuaeM, UTO XMMHUUYECKOE pPaBHOBECHE WHMeeT Xa-
PaxTepHyI0 0COGEHHOCTh — OHO JMHAMUUYECKOe, IIOJBUIK-
Hoe. ITO O3HAYAET, UTO MpAMas W oOpaTHasd peaxkIuu
MTPOOJIKAIOT TMPOTEKAaTh, HO TaK KaK CKOPOCTH UX PaB-
HBI, TO KOHIIEHTPAIIMM BCEX PearupyrollnX BeIlecTB B
cucTeMe OCTaloTCA MOCTOAHHBIMU. COCTOSHUME XUMUYe-
CKOTO PaBHOBECUS MOKET COXPAHATHCA CKOJb YTOIHO
[IOJITO TIPY HEM3MEHHBIX BHEITHUX ycaoBuAxX. OqHaKo ec-
JIU U3MEHUTDL TeMIIepaTypy, AaBJeHUe UJIU KOHIeHTPa-
I[UI0 Pearupyolux BeIecTB, TO PaBHOBeCHE HAPYIIIUT-
cd, TaK KaK CKOPOCTU IIPAMOI 1 00paTHOM peaKIUii cTa-
HYT Pa3HBIMHU.

ITepexon 3 04HOTO PABHOBECHOT'O COCTOAHUS B IPYyroe
Ha3BIBAIOT CMeUu,eHUueM, NI c06U20M, PA6HOGECUSL.

TakuMm o06pasoM, XHMHUUYECKON 0OpaTHUMO peakIiuei
MOKHO YIIPaBJIATH, BEISHIBASA €e CMellleHe B Ty CTOPOHY,
KoTopas BbIToAHA. [Ip1 3TOM PYKOBOACTBYIOTCA TPUHITH-
oM Jle IlTaTesbe:
ecau u3mMeHums Yycroeusi, npu KOmopuvlx 0aHHAA
cucmema HAX00UMCA 6 COCMOAHUU XUMULECKO20
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pPaéHO6ecun, mo paéHoéecue cmecmumcs 6 Ha-
npaéneHuu, KOmopoe npenamcmaeyem Imomy us-
MEeHEeHUID.

HaJyiee TpoOBOAUM aHAJIN3 BIUSHUS PA3JIUYHBIX (haKTO-
POB Ha PAaBHOBECHBIE CHCTEMHEI.

Biuanue m3MeHeHUs KOHIIEHTPAIlMM Ha CMeIleHue
XUMHUYECKOT0 PaBHOBECHUS paccMaTpuBaeM, IeMOHCTPU-
pys B3auMofeiicTBHe pOoJaHHIa KaauA U XJOPHULA Ke-
neza (III).

B crakam ¢ 30 ma Boabl mobOaBisieM mo 1—2 Kamau
KOHIIEHTPHPOBAHHLIX PACTBOPOB POJAHMIA KAJUA U XJIO-
puna :xeimesa (III). O0pasoBaBIIUiic PaCTBOP IOJKEH
HMeTh CBETJIO-KPACHEI I[BET.

Yualuecs COCTABJIAIOT yYpaBHEHHE OOpPaTHMOM peak-
MUn:

3KSCN + FeCl; <=2 3KCl + Fe(SCN),.

3aTeM pasyinBaeM IIOJYUYeHHBIN PacTBOD B 4 MPOOUPKU

u gobaBasgeM: B 1-10 — 2—3 Kalliu KOHIIEHTPUPOBAHHO-

ro pactBopa xJopuza xeuaesa (III), Bo 2-to — 1—2 xam-

JI1 KOHIIEHTPUPOBAHHOT'O PACTBOpPa POJaHUAA KaJud, B

3-10 — KPUCTAJINYECKUN XJTOPUL KaJINA U IepeMellIBa-

em. IlpengymaraeMm cpaBHUTHL MHTEHCUBHOCTH OKDPacKW B

npobupkax 1—3 ¢ oKpacKkoil pacTBopa B IpoOupke 4 u

cIesaTh BBIBOJ O TOM, B KaKyI0 CTOPOHY CMECTHUJIOCH PaB-

HOBecHe B KasKIOM CJIydae.

0060061125 OTBETHI yUaAIUXCA, (DQOPMYJIUPYEM BHIBOJIBI:

e U3MeHeHNe KOHIIEHTPAI[UU TOJBKO OJHOI'0 BelllecTBa
MIPUBOAUT K N3MEHEHWIO KOHIIEHTPAI[UU OCTAJIbHBIX
BEIIeCTB;

e IIpu H00AaBJIEHUH BeIecTB B IPoOupku 1 u 2 yBeIudu-
Jach CKOPOCTh IIPAMOM peaKI[uM, B KOTOPOM Pacxo/o-
BaJIuCh N00aBJIAEeMbIe BEII[eCTBa, U ITOATOMY IPOAYKTA
peakIiuu KPacHOTO I[BeTa CTAaHOBUWJIOCH 0OJibIlle (WH-
TEHCUBHOCTH OKPACKY YCUJINBAJIACh);

e IpuW n00aBJEHWU BEIeCTBA B IIPOOWMPKY 3 yBEJIUYU-
Jach CKOPOCTHL 00paTHOM peaKIlni, B KOTOPOII pacxo-
IOBAJIOCh M0OABJIAEMOE BeIeCTBO (MHTEHCUBHOCTD OK-
pacKy YMEHBIITNJIACh).
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BriBox moxkHO odopmurh B Buae cxem 18 um 19,
(ycioBHBIe obos3HaueHUA: | — yBeJWUYEHUE; | — yMeHb-
IeHue).

Cxema 18

BiausaHue n3aMeHeHUsI KOHIIEHTPAIMHM Pearupyroniux
BellleCTB HA CMellleHNne XUMUYECKOT0 PaBHOBECUA

1C peaknuu, B KOTOPOH
Iy __—7 9TO BEIIeCTBO
paBHOBecue pacxonyercs
cMeIaeTca
B CTOPOHY
peaknmuu, B KOTOpOUu

Ic 3TO BEII[eCTBO
obpasyeTcsa

XapakTepusya BIUSHUE TeMIEPATypbl HA CMeIeHU’e
XUMHUYECKOTO PaBHOBECUS, OTMeUaeM, UTO IIPU IIOBBIIIIE-
HUU TEeMIIepaTyphl CUJIbHee YBeJNUUBAETCSI CKOPOCTh DH-
IOTePMUYECKOI peaKIuu, a IPY MOHMKEeHUN TeMIepary-
pBI OBICTPEE TPOTEKAEeT 9K30TEPMUUECKUN TPOoIlecc.

Cxema 19

BaunsHue u3MeHeHUsI TeMIlepaTypPhI
Ha CMellleHHe XMMHUYeCKOr0 PAaBHOBECHS

1t — «XOJIOTHO» «KAPKRO» —
| BK30TepMUYECKOIl
paBHOBECHe peaxnuu (—Q)
cMelaeTcs
B CTOPOHY
«XOJIOLHO» —
It 9HIOTEPMUYECKON
— ¢«¥KApKO» pearuuu (+Q)

HemoHCTPUPYEM CMellleHe paBHOBECUA IIPOIlecca
(C¢H;(0;),, + mI, «2[(CcH,,05),,mI,]

IpY U3MEHEHUU TeMIIEPATYPHI.
B nBe mpobupKy HaJanBaeM HEryCTOM CBEXKEIIPUTOTOB-
JIeHHBIN KpaxXMaJbHLIN KJaelcTep U Jo00aBIsIeM B HUX 2—
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3 KalJau pacTBoOpa moja, comepsKaIrero HeGoIbInue KO-
YyecTBa MOAWAA Kaius. PacTBOPHI OKPAIIMBAIOTCSA B CHU-
Hui 1Bet. OqHY U3 TPOOUPOK HAarpeBaeM: CUHAS OKPacKa
ucuesaeT. [Ipu oxJgasKIeHUMN HATPeTOH IPoOuPKU (MOMK-
HO IIOMECTHUTDH €€ B CTAKaH C XOJIOJHOI BOJOM) OKpacKa
BHOBbB IIOSABJISIETCA.

IIpennaraem Ha ocHOBe mpuHIiuna Jle Illarense ykKa-
3aTh TeIlIOBbIe 3(P(PeKThl IPAMON M 00pPaTHOM peaKImit
B paccMaTpUBaeMoOil PaBHOBECHOM CHUCTEME.

XapaxkTepusys BANAHUE AABJIEHUA HA CMeIeHUEe XU-
MUYECKOTO DPABHOBECUS, OTMEUYaeM, UTO 3TO YCJIOBUE
BJIMAET TOJBbKO Ha CUCTEMBI, B KOTOPBIX YUACTBYIOT I'asbl.

JdeMoHCTPUPYEM IIJIOTHO 3aKPBHITYI0O OYTBIIKY C Ta3u-
POBaHHOII BOJIOM, OTKPBLIBaeM ee. Yualruecs HaOJII0gal0T
BbIZiesieHne rasa. OOcy:KagaeM IIPOOJEeMHBIM BOIIPOC: UTO
U3MEHUJIOCh B PABHOBECHOM CHCTEME COAEPYKUMOro Oy-
TBLIKU? VYuamueca OTMeYaloT MNOHWMKEHUEe IaBJIeHUSd,
B CBSA3Y C YeM YIJIEKUCJBIN ra3 BhIAEJNAeTCA, PABHOBECHE
CcMeIaeTcsa B CTOPOHY OOJIBIIIETO 00'beMa.

CocraBisgem o6001eHHYI0 cxemy 20.

Cxema 20

BausHue nsmMeHeHUA JaBJEeHUA
Ha CMelleHue XMMHN4YEeCKOIro paBHOBeCHUA

peakIum, B KOTOPOit

P > 00'beM Ia30B
paBHOBecue YMeHbIIIaeTCAa
cMeIlaeTcsa

B CTOPOHY

peakmuu, B KOTOPOIA

o0beM ra3oB
Ip /

yBeJIMUnuBaeTCA

Hanommuaem, uto 06 00'beMax ra30B MOXKHO CYAUTH
Ha OCHOBAHUM WX KOJUYECTBEHHOTO COOTHOIIEHUA B
YPaBHEHUU PEaKINU.

A saxkpemyieHWs1 MarTepuaja NOpPeIJaraeM BBITOJI-
HUTH 3alaHUA.

1. na peakmnuii, ypaBHeHUA KOTOPBIX:

a) Ny + Ogpy €2 2NO, — @;
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0) 2NO, + Oy pa— 2NOy, + @
YKa)KUTe, B KAKYIO CTOPOHY CMECTUTCSA PaBHOBECHE:

1) npu yBenuuyeHuwm (yMeHBIIEHUMN) KOHIIEHTPAIIUU
MCXOMTHOTO BelllecTBa (IIPOAYKTAa PeaKIum);

2) yBenuueHue (YyMeHbBIIEHNE) TaBJICHUA;

3) yBenuueHnue (yMeHbIIIEHE) TeMIIEPATYPhI.

2. Jly1a peakiiuii, ypaBHEHUS KOTOPBIX:

a) 280y, + Oy pa— 280;,, + @;

0) Hy,,) + Iy, = 2HI,, - @
YKa)KUTe, IPU KAKUX YCJIOBUSAX PABHOBECUE CMECTHUTCH:
1) BupasBo; 2) BJIEeBO.

3. Ilpu B3amMoOmeHCTBUU YIJIA C YIJIEKUCJILIM T'a30M
IIPOUCXOAUT OOpaTuMasi peaKIins, YypaBHEeHIE KOTOPON

C(ry T COy,y &2 2CO,, — Q.

IIpu Kaxux ycaoBuAXx obpasoBanue yrapaoro rasa CO
OyIeT MUHUMAJIbHBIM ?

4. B IpOMBIINILJIEHHOCTH aMMHAK MOJYYaloT 110 00paTu-
MO peakIuu, ypaBHeHMNEe KOTOPOMH

Ny + 8Hy,, &2 2NH; , + Q.

IIpy Kaxkux yCIOBHAX paBHOBeCHEe OyIeT CMeILeHO
B CTOPOHY 00pa3oBanus amMmMuarxa?

JomMawHee 3ag0aHMe. §16, yop. 1—6.

MuhoweumayanbHbl e 3apadHunsa Ilogroro-
BUTH coobirieHne (K ypory «I'maposus»): «IIpumeneHnue
TUIAPOJIN3a» .

Ponb Boabl B Xxumuyeckmnx peakumsx (1/1)

Ll e n n. IaTh MOHATHE O POJIK BOABI B XUMUYECKUX PeaK-
muax. PaccMoTpeTs KiacCH(PUKAIIUIO BEIIECTB Ha dJIeKT-
POJIUTHI ¥ HE3JIEKTPOJAUThI. OXapaKTepu3oBaTh 3JIEKTPO-
JUTUYECKYIO OHCCOIIMAIINI0 KaK IIPOIecC, IIPOUCXOJs-
Ui o4 JeHCTBHEM MOJIeKYJI BOIbI, a TaKyKe KUCJOTHI,
OCHOBAHUS U COJIY C TOUKY 3PEHUA TEOPUU BJICKTPOJIUTH-
yecKoH gucconuanuu. O000IUTh 3HAHUA O TAKUX XUMU-
YeCKMX CBOMCTBaxX BOJIbI, KaK B3anMMOJEHCTBUE C MeTaJI-
JaM1, OCHOBHBIMU M KHCJIOTHBIMM OKCHUIAMU, PasJioyKe-
HUe. AKTyaJIM3UPOBATh 3HAHUSA O PeaKIlus TuApaTaluu
B OPTaHUYECKOI XUMUHU.
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TpeGOBava K YPOBHIO MOArOoTOBKU Yy4allunxcs

3HaTb U NMOHUMATEL:

e OIIpeIejIeHUs MOHATUH «dJIeKTPOJUT», «HEIIEKTPO-
JIAT», «3JEKTPOJUTUYECKASA JUCCOIUAINUA», «CTEIEHD
SJIEKTPOJUATUUYECKON AUCCOIMALIUN», «CIa0bIe DIEKT-
POJIUTEI», «CHJIBHBIE 9SJIEKTPOJUTHI», «KUCJIOTHI»,
«OCHOBAHMUSA», «COJIM»;

e OCHOBHBIE IIOJIOMKEHHUSA TEOPHUU JJIEKTPOJUTUUECKON
IUCCOI[MAIINT;

e CHJIbHBIE U CJIa0ble 3JIEKTPOJINTEI.

YMeTb:

e COCTaBJATH YPABHEHUS IJIEKTPOJIUTUYECKON AUCCOIM-
ally BEIeCTB;

e XapaKTepU30BaTh POJIb BOABI B XUMUUYECKUX PEaKIU-
ax;

e XapaKTepU30BaTh KUCJIOThI, OCHOBAHUA U COJIX B CBe-
Te TEOPUU 3HIEKTPOIUTHUUECKON MAMCCOIMAIlUU, Xa-
PaKTepHU30BaTh XMMHUUECKNE CBOMCTBA BOJABI: B3aMO-
IefCTBUE C MeTaJIaMW, OCHOBHBIMM W KUCJOTHBIMU
OKCHUJAaMM, OPraHWUYECKMMM BeIlecTBaMu (peakIiiuu
TUApaTanmnm).

MeToauyeckue peKoMmeHpauUun

Takue BOIPOCHI, KaK OMoJiorMYecKas POJb BOALL B
Tpuposie, KPyroBOPOT BOJABLI B IPUPOJE, €e IPUMEHEHUE
B IIPOMBINIJIEHHOCTY, B CEJIbLCKOM XO3AMWCTBE WM B OBITY,
OBLIM PAacCMOTPEHBI IPU M3yYeHUM TeMbl «sHuakue Be-
mectBa». IloaToMy Ha JaHHOM YPOKE OCHOBHOE BHUMA-
HUEe HeOOXOAMMO YEJNIUTh POJIM BOJBI B XUMUUECKUX DPe-
AKIUAX.

Coob11aem TeMy ypoKa U IIpeiJjiaraeM PacCMOTDPETE CO-
CTaB, CTPOEHMWE MOJEKYJIbI BOJbI, 00pa3oBaHMe BOIAOPO/I-
HOU CBSIBU MEKIY MOJIEKYJIAMU BOJHI.

Vuaruecsa 3HAKOMATCS CO CXeMOU B yueOHUKe «Poib
BOJBI B IIPEBpAIlleHNH BellecTB» (c. 144).

OrMmeyaeM, UTO OTPOMHOE UYUCJIO XUMUYECKUX DPeak-
U mpoTeKaeT B Bojae. PaccmaTpuBaeM Kjaccu(pUKaInio
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BEIIleCTB IO PACTBOPUMOCTH B BOJie. YUaIluecs, UCIOJIb-
3ys TabJUIly PacCTBOPUMOCTHU KUCJIOT, OCHOBAHUN U CO-
geit m matepuan § 17 (c. 143—149), zamoaHAT cxe-
my 21 mpumepamu GoOpMyJI OPraHNUECKUX U HeOpraHuye-
CKUX BEIIeCTB.

Cxema 21
Kaaccuduranusa BeuecTs Mo pacCTBOPUMOCTH B BOAe
BEIITECTBA
\
PacTBopumsbie MasnopacTBopuMEbIe HepacTBOopumbIe

Hasee mpoBoguM Oecey IO BOIIPOCAM.

1. fABnsiercss U pacTBOPEHHE TOJBKO (PUBUUECKUM
mpoiieccom?

2. Kakue mporiecchl MPOUCXOAAT IPU PACTBOPEHUHU Be-
IIecTB B Boze?

3. UTto o6pasyeTcs mpu PaCTBOPEHUHU BEIeCcTB B Boje?

4. Kakue THUOBI PacTBOPOB MOTYT 00pasoBaThCA IIPU
pacTBOpeHNH BellecTB B Boze?

5. Kakue yacTuIlbl Ha3bIBAIOT TUAPATUPOBAHHBIMU ?

6. Urto Taxkoe ruapaTanusa?

7. Uto coboil mpeacTaBIAT KPUCTAJLIOTUAPATHI?

deMoHCTpUPYEeM 00pasIibl KPUCTAJJIOTUAPATOB (Mej-
BBl Kymopoc CuSO,-5H,0, runc CaSO,+2H,0, xpuc-
rTajnudeckyio cony Na,CO4 ¢« 10H,0), paccmaTpuBaeM ux
COCTaB, COCTaBJASI (POPMYJILI BEIIECTB.

8. Kakue BelriecTBa Ha3bIBAIOT 9JIEKTPOJIUTAMU?

dopmysupyeM oIpefeseHre TOHATUA <«3JIeKTPOJIU-
THI» U «3JEKTPOJUTUYECKAA AUCCOITNATIAA .

Inekmponums, — ITO BeIIeCTBA, KOTOPHIE B pac-
TBOpPAX PacHafaloTcs HA MOHBI — JUCCOIUUPYIOT.

Idnekmporumuueckaa duccoyuayus — 3TO IPO-
IecC pacuaja dJIEKTPOJIMTA Ha MOHBI IIOJ NeHCTBUEM MO-
JIEKYJI BOABI UJIN IIPU HAaTrPeBaHUU.

Hanee oTmMeuaeM, UTO OJHU SJIEKTPOJUTHI JUCCOIIU-
UPYIOT MMOJHOCTBIO, a APyrue — HeT, U (GOPMYyJIUPyeM OII-
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peliesieHVe TOHATUA «CTEIEeHb BJIEKTPOJIUTUUECKONU AuC-
COITMAIIUH » .

Cmenenvto anekmpoaumuieckoi duccovuayuu
Ha3bIBAIOT OTHOIIIEHWE YKCJia MOJel BeIlecTBa, Paclas-
1merocs Ha MOHBI, K 00IleMy KOJNUYECTBY PACTBOPEHHOTO
BeIIleCTBa.

PaccmarpuBaeM KJjaacCcu(pUKAINIO 9JI€KTPOJUTOB II0
CTeIeHU  HJIEKTPOJIUTUUYECKOM  AHUCCOIMHAIMU  Ha
cuabHBIe 1 ciabbie (cxema 22).

OTMeuaeM, UTO CUJIbHBIE 9JIEKTPOJUTHI IUCCOIUUDY-
IOT HeoOpaTuMo, a caabble — 00paTUMO, ITI03TOMY IIPU 3a-
INCYU YPABHEHUM JUCCONMAIIUY CUJIBHBIX JJIEKTPOJIUTOB
HCIIOJIB3YIOT 3HAK PABEHCTBA, a CJabdbIX — 3HAK 00paTu-
MOCTH.

Cxema 22

Kaaccupuranusa 31eKTPOIUTOB
II0 CTENEHH JJICKTPOJUTUYCCKOM TMCCOIMAIUN

/ SJIEKTPOJINTBI \

CuasHsle (IIIeJ0YM; BCE CO- Cna6sie (MHOTHE HEOPTaHU-

JIN; HEKOTOPBbIe KHUCJIOTHI: yeckme KucaoTsl: H,S,

HCIl, HNO,, H,S0,, HCIO,, H,CO,;, HCN; npaxkTuuecKu

HBr, HI, CF;COOH) BCe OpraHuYecKue KHUCJIO-
THI; BOJA)

IlpegiaraeM COCTABHATHL BO3MOKHEIC YPABHEHUS IWC-
COIMAIIMY BeIleCTB B BOAHBLIX PACTBOPAaX, UCIOJIb3ys 00-
paserr:

a) O6paser;: KOH=K*+ OH™; Ba(OH), =Ba?" + 20H .

CsOH, Ca(OH),, Cu(OH),, NaOH, LiOH, Fe(OH),.

6) O6paser;: HC1 = H* + Cl; H,SO, = 2H" + SO7".

HNO,, H,Si0,, H,PO,, H,S.

B) OGpaser: Al,(SO,); = 2AI3" + 3S0%".

NaCl, BaSO,, KNO,, Fe(NO,),, CaCO;, Fe,(SO,)s,

Na,PO,, Cay(PO,),, Cu(NOy),, K,SiO,.
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PaccmarpuBaeM KJjaaccu(PpHUKAIINIO DJIEKTPOJUTOB IO
xXapaxTepy o0pasyIUXCsa IPU UX AUCCOIHAINN MOHOB
W JaeM ONpeJesIeHUuSA IOHATUN <«KUCJIOTHI», «OCHOBA-
HUA», «COJIN».

Cxema 23
Knaccuduranusa 3JIeKTPOJUTOB MO XapaKTepy
0o0pas3yrouuxcsa MPU UX TUCCOIMHAINN HOHOB

AJIEKTPOJINTHI
Kucaorsl OcHoBaHuga Coamu
KucaomuslL — 9TO 3JEKTPOJIUTEI, AUCCOIIUUPYIOIIIE

Ha KaTUOHBI BOJIOPOJia M aHMOHBI KMCJIOTHOTO OCTATKA.

OcHOG6aHUA — 3TO BJIEKTPOJIUTHI, JUCCOIUUPYIOIIE
Ha KaTUOHBI MeTaJlia (AMMOHUA) U TUAPOKCHU-MOHBI.

Conu — 35TO BJIEKTPOJINTHI, AUCCOIMUPYIONTNE Ha Ka-
THUOHBI MeTa/ljia (AMMOHMA) U aHNOHBI KMCJIOTHOTO OCTAT-
Ka.

Hanee mpepyiaraeM ydyammmcsA IIPUBECTH IIPUMEDHI,
WJLTIOCTPUPYIOIINE POJIb BOJBI: a) KaK TPAHCIOPTHOTO
cpeacTBa (B IpuUpoOLe W IPOMBIIIJICHHOCTH); 0) KaK KaTa-
Ju3aropa.

PaccmarpuBas posb BOJABI KaK yYaCTHUKA XUMUUE-
CKOU peakIny, AEeMOHCTPUPYEM B3aWMOJENCTBUE HAT-
pus, oKcumoB Kaabiiusa u ¢gocdopa (V) ¢ Bomoii. Yuarue-
CsA COCTaBJIAIOT COOTBETCTBYIOIIE YPDABHEHUS PEAKITUHA.

3areM Ha mpuMepe CPAaBHEHUS B3aNMMOJIEHICTBUA C BO-
Ioii rayoreHoB ((propa u XJjopa) oTMedaeM, UTO dJIeMeH-
THI OJHOU TPyNNObI (TJIAaBHOW MOATPYINBI) UMEIOT MHOTO
001X CBOMCTB (TIpejjiaraeM IMEPeuncJIUTh MX), HO BCe-
TaKM y KasKJAOTO U3 HUX €CTh 0COOEHHOCTMH.

B sakisaiouenme ypoka paccMaTpuBaeM 3JIEKTPOJIN3
BOJBI M €€ B3AUMOJIEMCTBYE C OPTaHNYECKUMU BeIlecTBa-
MU — aleTuJieHoM u 3tTuyieHoM. IIpeaslaraeM BCHOMHUTH
HaszBaHUe u chOPMYJIUPOBATH OIIPEIeJIEHVE JIS PeaKIIUil
TaKoTO TUIIA.

JomMawHee 3agaHne §17, yop. 1, 5—8.
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MHomneupgyanbHble 3apfaHunsa Ilogroro-
BUTBH co00MIeHnA (K YPOKY «OKMCIUTEILHO-BOCCTAHOBY-
TeJbHBbIe pPeaknuu»): «OKUCIUTETHhHO-BOCCTAHOBUTEID-
HbIe peaKkIuu B Ipupoge», «OKUCIUTEILHO-BOCCTAHOBU-
TeJbHBbIEe peaKIuu B IIPOMBIILIEHHOCTH», «Hawuboiee
BayKHbIE OKHUCJIUTENN U BOCCTAHOBUTEJIN » .

Mmpponus (1/2)

Ll e n n. IlaTe mOHSATHE O TUAPOJIN3E HAa IPUMepe OPraHu-
YeCKMX U HEeOPraHMUYeCKUX BellecTB. PaccMOTpeTh KJac-
cu(UKAINIO COJIeH II0 TUITY UX ruapoausda. HayuuTs co-
CTaBJATH YPAaBHEHUSA PeakIuil TUAPOoIU3a CoJieii U ompe-
IeasaTh (IpeacKas3bIBaTh) cpeay PACTBOPOB COJIEH.

TpeboBaHNs K YPOBHIO MOArOTOBKM Y4aLLUXCS

3HaTb M NOHUMATEL:

e oOmpenesieHUA IOHATUN «THUIPOJU3», «BOJOPOIHBIN
IOKa3aTelb» ;

e KJIaCCHU(PUKAIMIO COJIeH IO COCTaBY.

YMeTb:

e OIIPEeNIATH XapaKTep CPelbl B BOAHBIX PacTBOpaxX He-
OpraHuYeCcKUX COeIMHEeHU;

e COCTABJATHL YPaBHEHUWA peaKIiuii ruaposmsa (1o mep-
BOM CTYIIEHU ) HEOPTaHUUYECKUX COJIEH;

e IIPOBOAUTH 9KCIIEPUMEHT II0 OIPEeeJIEHUI0 XapaKkTepa
cpelbl B BOAHBIX PAacTBOPaX HEOPTaHUYECKUX COEeU-
HEeHUM.

MeToauyeckue peKomMeHpauUun

IIpoBoguM Geceny, HATIPABJIEHHYIO Ha aKTyaJIu3aIUio
Ba'KHEHUIITNX OIIOPHBIX 3HAHUM.

1. Kakue s1eKTpoIuTHI HasbIBaioT cuabHbIMu? Cia-
opiMu? IlpuBenuTe IpuUMephl CUJIBHBIX U CJIAOBIX 9JIEKT-
POJIUTOB.

2. KakoBa cpesa B BOOHBIX PACTBOPax KUCJIOT?

3. Kakue noHBI 00yCJI0BIUBAIOT KUCIOTHYIO CPENY?

4. KakoBa cpeza B BOOHBIX PacTBOpPAaX IeJoue?
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5. Kakue noHbBI 00YCJIOBIMBAIOT IEJIOUHYIO Cpeay?

6. Kaxas cpefa B IUCTUIINPOBAHHOM Bome?

7. Kak sKcIepuMeHTAaJIbHO OIIPeAeINTh XapaKTep cpe-
IbI?

8. Kakas cpema B BOOZHBIX PacTBOpPax CoJiei?

VYualuecsa BBIIOJHAOT Ja00paTOPHBIA onbIT «3me-
HeHIle OKPAacKM MHINKATOPOB B AUCTHUJIJIMPOBAHHOI BO-
IIe, PacTBOPax KUCJOT U IIeJIouei».

Ha ocHoBauuu IIpOBEAEHHOTO OIBITA MOXKHO CHEeJIaATh
BBIBOJI, UTO CpeJa B BOAHBLIX PACTBOpPaAX COJIEHl MOXKeT
OBITH PA3JIUUYHOII. ITO OO0YCJIOBJIEHO TaKUM SBJIEHUEM,
KaK I'uApoJns.

Dopmyaupyem omnpeneieHre HOHATUSA « TUIAPOJIU3» .

TI'udpoaus — 3To0 peaknusa 0OMeHHOTO B3aUMOJeHCT-
B BEIlleCTBA C BOLOM, IIPUBOASIIEEe K er0o Pa3IOKeHNIO.

Hamee obcysKkaaeM BOIIPOC O 3aBUCUMOCTHU CPeObI BOI-
HOTO pacTBOpa coJiel OT MX cocTaBa. PaccmarpuBaem
KJacCU(PUKAIIMIO COJIell II0 COCTaBy, COCTABJAS CXe-

My 24.
Cxema 24
Kaaccudukanusa cojieii mo cocraBy
CoJin
\i \

AJIEeKTPOoJIH- AIEeKTPOJIN- AJIEeKTPOJIN- AJIEeKTPOJIN-
TBI, 00pa- ThbI, 00pa- TBI, 00pa- THI, O0pa-
30BaHHLIE 30BaHHBIE 30BaHHBIE 30BaHHBIE
CUJIbHBIM caa0BIM CHJIbHBIM caa0BIM

OCHOBAHIEM OCHOBAHHEM OCHOBAHUEM OCHOBaHHEM
U caaboit ¥ CUJILHOI ¥ CUJIbHOM u caaboii
KHCJIOTOH KHCJIOTOM KHCJIOTOM KHUCJIOTOM

IIpenmaraem oTHecTH coOJH, (OPMYJILI KOTOPBIX:

Na,CO;, K,S, Na,SiO;, AICl;, CuSO,, NH,Cl, KNO,
CaCl,, Na,S0O,, Al,S;, (NH,),S, k onpenesieHHOii rpyImIe.

O0BsICHAEM CYITHOCTH IIPOIECCOB, IPOUCXOAAIINX B
pacTBOpax cojeii, KOTOpLIe yuaIryecsa OTHECIU K olIpeJie-
JIEHHBIM I'DYIIIIaM.

136



B pacTBOpe KapOboHAT HATPUS SUCCOIIUUPYET ¢ 0Opaso-
BaHHEM NMOHA HATPUA — KaTHOHA CUJIBHOI'O OCHOBAHUA U
KapOoHAT-MOHA — aHWOHA ¢Ja00# (YTroJbHO) KUCJIOTHL:

Na,CO, = 2Na* + COZ2".

KapOonar-1oH B3aMMOAENCTBYET C MOJIEKYJIOM BOIBI,
00pasysa MaJIOOUCCOIMUPYIOIMUHE TIuApPOKapOoHaT-MOH,
BCJIEZICTBUE UET0 B PAacTBOpPe B M30BITKE HAKAILJIUBAIOTCS
TUIPOKCUI-MOHBI:

r===n

Na,CO; = 2Na* +! Co% B
H,0—=0H + H" |

cpela pacTBOpa CoJii cTaHOBUTCS mienounoi (pH > 7,0).
IIporekaeTr mpoiiecc, KOTOPBIH HA3BIBAIOT 2UOPOSLUIOM
no aHuoHy (paccMaTpPUBaeM TOJHbKO IIEPBYIO CTaIUIO
TUAPOJM3A).

CyIIIHOCTh 9TOTO IIPOIlecca MOYKHO BBIPA3UTH COKpa-
IIIeHHBIM MOHHBIM YPaBHEHUEM:

CO% + HOH <= HCOj + OH-,
a TaKXe MOJIEKYJIAPpHOe YpaBHEeHHe:

Na,CO, + HOH <= NaHCO, + NaOH.

Heobxogumo o0paTuTh BHMUMaHME ydalllUXCsa Ha TO,
YTO TUAPOJIN3 00paTUM.

dopmyaupyeM BBIBOI: PacTBOPLI coJieil, oOpasoBaH-
HBIX CUJIbHBIM OCHOBAaHHEM M CJAa00M KMCJIOTOM, MMEIOT
mresounyio cpeny (pH > 7,0) BciaemcTBue ruaposimsa IIO
aHUOHY.

HemoucTpupyem omnbIThl «VcciemoBaHue cpenbl pac-
TBOPOB CYJb(UIa Kalusa U CUINKATa HATPUA» 1 POPMY-
JUPYyeM BBLIBOJ: PACTBOPLI COJiel, 0OpPa30BaHHBIX CUJIb-
HBIM OCHOBAHUEM U cJIab0il KUCJIOTOM, UMEIOT IIeJIOUHYIO
cpeny (pH > 7,0) BcaeacTBHE THAPOIN3A II0 AHUOHY.

B pacTBope xJjiopuj IMHKA AUCCOIUUPYET ¢ oOpasoBa-
HUEeM XJIOPUL-NOHA — AHMOHA CUJILHOIN KHCJOTHI M MOHA
IUHKA — KaTHOHA cJ1a00T0o OCHOBaHUS (TUAPOKCUIA ITUH-
Ka):

ZnCl, = Zn?* + 2CI".
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Wou nmuHKa B3auMOAeHCTBYeT ¢ MOJIEKYJIO BOIBI, 00-
pasya Mmajgogucconuupyiomuii nou ZnOH™T, BciexncrBue
Yero B pacTBOPE B U30OBITKE HAKAIJINBAIOTCA KATUOHBI BO-
Iopona:

r——=-n

ZnCl, = 'Zn2+'+ 2CT,
H,0 <= OH |+ H*

Lm - —

cpeza pacTBOpa COJIM CTAHOBUTCA KucaoTHoH (pH < 7,0).
IIporekaeT mpoiiecc, KOTODPBIA HABBIBAIOT 2UOPOSLUIOM
no kamuorny (paccMaTpuBaeM TOJBKO IEPBYIO CTAIUIO
TUIPOJIN3a).

CyLiHOCTE 9TOTO IIPOIlecca MOXKHO BBIPA3UTh COKpA-
IeHHBIM NOHHBIM YPaBHEHUEM:

Zn?t + HOH <= ZnOH* + H,
a TaKike MOJIEKyJIApPHOe ypaBHeHIe:

ZnCl, + HOH <= ZnOHCI + HCl.

Heobxomumo 00paTuTh BHUMAaHMWE ydalllUXCsa Ha TO,
YTO TUAPOJIN3 O0OPaATHM.

HemoucTpupyeM omubIThl «McciaemoBaHue cpenbl pac-
TBopoB HuTpara cBuHIA (II) 1 xJg0puMma amMMOHUS» ©
¢dopmMynmpyeM BBIBOJZI: PACTBOPHI coJieil, 0OpasoBaHHBIX
cJa0bIM OCHOBAaHMEM U CUJIBHOHN KMUCJIOTOM, MMEIOT KUC-
gotHyio cpeny (pH < 7,0) BcaencTBue ruaponsa Mo Ka-
THUOHY.

B pacTBOpe HUTPAT KaJuA AUCCOIMUPYET ¢ 0O6pa3oBa-
HUEM HUTPaT-MOHA — aHWOHA CUJIbHOUN KWCJIOTHI U MOHA
KaJausa — KaTHUOHA CUJILHOTO OCHOBAHUS:

KNO, = K* + NOj3.

B pacTBOpe 9TO# cosi HET MOHOB, KOTOPbIE MOTJINA OBI
B3aUMOJeICTBOBATh C MOJIEKYJIaMU BOABI ¢ 0OpasoBaHU-
eM MAaJIOAUWCCOIIMUPYIONINX HOHOB. B pacTBOpe maHHON
COJIM THUAPOJIMN3a He IIPOUCXOAUT, PACTBOP MMeeT HEeUT-
pansuyio cpeny (pH = 7,0).

HemoucTpupyeM onbIT «ccienoBanue cpeibl pacTBO-
POB cyib(daTra HATPUA U XJOPULa KAJAbIUA» U GOopMyJIn-
pyeM BBIBOJ: PACTBOPHI COJIel, 00pPa30BAHHBIX CUJIbHBIM
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OCHOBAHNEM U CUJIBbHOU KMUCJOTOH, UMEIOT HEUTPaJIbHYIO
cpeny (pH = 7,0), Tak KaK He IIOABepraioTcsa TUIPOIU3Y.

ObpairiaeM BHUMAaHME YUAIIUXCS Ha CJAyYall MOJHOTO
(HeoOpaTUMOT0) TUAPOJIMU3A COJIeH, 00pasoBaHHBIX CJia-
OBIM OCHOBaHMEM U €JIa00# KUCIOTOM.

Hanpuwmep, cynaspus amomuausa Al,S;, obpasosan-
HBI aHWMOHaMU cJIaboii (CepoOBOMOPOAHOI) KUCJIOTHI U
WOHAMHU aJNIOMUHUA — KaTHOHAMU CJIa60ro OCHOBAHUS
(rugpokcuga aJIOMUHUNA), HeOOpPaTHMO TUIPOJUIYET B
BOJZIE:

ALS, + 6H,0 = 2A1(0OH),| + 3H,S!.

IToaTomy cynbhug aTlOMUHUSA HENH3A MOJYIUTh PeaK-
mueil ooMeHa MesKAy BOAHBIMHU PacTBOpaMu coJiei, Ha-
TpuMep XJOpHUAa aJJIOMUHUA U CyAb(duga HaTpUA.

OrmeuaeM, YTO KPpOMe CoJieil HeoOpaTUMOMY THIPOJIN-
3y IOABEpramTcA MHOrue OMHAPHbBIE COeIMHEHUA — (Ooc-
bugpl, HUTPUABI, CUINUIUIBI, TUAPUABI. Ilpegnaraem
YUaIuMcsa COCTABUTHL YPABHEHUA PeaKIUil TUAPOJIU3a
dochuma muHKa 1 KapOULa KaJIbIINAA:

ZngP, + 6H,0 = 3Zn(0OH),| + 2PH,1,
CaC, + 2H,0 = Ca(OH),| + C,H, 1.

OrmeuaeM, UTO peakIui, YPAaBHEHUSA KOTOPBIX 3allU-
CaHBI, HAXOAAT IPaKTUUYECKOoe IIPUMeHeHUe: IepBad pe-
aKIIUs JIE)KUT B OCHOBe IpuMeHeHUA Gocdhuma ITUHKA
B KayecTBe 300I[UJa — BEIeCTBa, HCHOJIb3YEeMOIO IJIA
60pBOEI ¢ rpeidyHaMu (pochuH, 0OpasyoIuicsa Ipu TUI-
poause, — fAx), 00JacTh IIPUMEHEHUS BTOPOH peaKIiuu
yJarmuecs, CKOpee BCEero, Ha30BYT CaMOCTOATEIHHO —
moJIyyeHUe aleTuaeHa.

Yuarinecs BBLIDOJHSAIOT JabOpPaTOPHBIA OIBIT «Pas-
JUYHBIE CJAYYau TUAPOJJIU3A COJIEH » .

Yuarmuecsa 3acayIINBAIOT COODOIIeHNE OAHOKJIACCHUKA
«IIpumeHeHME TUAPOIIZAY .

C menpl0 SKOHOMUU BPEMEHUW Ha YPOKe MaTepua o
TUAPOJIN3e OPTaHUUYECKUX COeIWHEHUI, U3BEeCTHBIN yUa-
muMceA u3 Kypca xumuu 10 Kjacca, mpenjiaraeM IOBTO-
DPUTBH CAMOCTOATEIbHO.
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JoMawHee 3agaHme. §18, yop. 1, 3—5.

MHhomweumpoyanbHble 3apnaHwu4d Ilogroro-
BUTH COOOIIEeHUA (K YPOKY «IDJIEKTPoaus»): «IlomyueHnue
IIEJIOUHBIX U IIeJIOYHO3eMeJbHBIX MeTasyuoB I'. [[aBu»,
«ITomyuenme ¢ropa A. Myaccanom», «IIpousBoacTBO
amioMuHuSA», «[I[puMeHeHMe 3JIeKTPOIn3a» .

OKNcINTEenbHO-BOCCTaHOBUTEJIbHbIE peakunn
(1/2)

Ll e n n. AKTyanusupoBaTh 3HAHUSA YYaIllUXCSA O TOHSA-
THUU «CTEeIeHb OKUCJIEHUA» 1 IIPABUJIA OIPENeIeHNA CTe-
TIeHW OKHCJIeHWs dJeMeHTa 1o (opMmyJie CoeAuHEeHUS.
PaccmoTpeTs KiaaccumpuKaliuio peaknuil 0 HPUIHAKY
«U3MeHeHMte CTeleHel OKUCIeHNS XMUMHUUECKUX dJIeMeH-
TOB». Horcasa'rb Ha KOHKPETHBIX IIPpHMMepaxX B3anMOCBA3b
HOHﬂTI/Iﬁ «OKHCJIeHue», «BOCCTaHOBJIEHUE», <«OKWUCJN-
TeJIb» U «BOCCTAHOBUTEJIb» . 3aKPEIUTh YMEHIE PacCTaB-
JATh KOdMPUIIMEHTHl B YyPABHEHUAX OKUCJIUTEIbHO-BOC-
CTAHOBUTEJIbHBIX PEaKIMil METOAOM 3JIEKTPOHHOro 0a-
JaHca.

Tpe6GoBaHMS K YPOBHIO MOArOTOBKU Yy4alLUXcs

3HaTb U NMOHWUMATHL:

e OIpeIesieHUs HOHATUHN «CTEeIleHb OKMCICHUA», «OKIC-
JINTEJIbHO-BOCCTAHOBUTEbHLIE PEAKIIUN», «OKUCJIH-
TeJIb», «BOCCTAHOBHUTEJb», «OKHCJIEHHE», <«BOCCTA-
HOBJICHUE» }

e BaKHeHIIINe OKUCIUTEJN U BOCCTAHOBUTEJIN.

YMeTb:

e OHOpENeNIATh THUIl XUMHUUYECKOU PeaKIINU II0 IIPU3HAKY
«M3MEHEHUEe CTeleHEel OKUCJJIEHUS XUMHNUYECKUX dJe-
MEHTOB»;

e OIPEIENATL CTeIeHb OKHCJIEHUS XUMHUUYECKUX dJIe-
MEHTOB;

e OIpPEIeNATL OKHCJIUTENbL 1 BOCCTAHOBUTEJD, IIPOIEC-
ChI OKMCJIEHUS 11 BOCCTAHOBJIEHI;
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e paccTaBIATb KOdP(PUIIMEHTH B XUMUUYECKUX PeaKIlU-
SAX METOJIOM 3JIeKTPOHHOTO OaJiaHca;

e COCTaBJIATH XapPaKTEPUCTUKY XUMUUYECKON peaKIIuu
II0 BCeM M3YyUYEHHBIM IIPU3HAKaM KJIacCUPUKAIUU XU-
MHUYECKUX PeaKIUii.

MeTopgu4yeckune pekomMmeHpauumn

PaccmarpuBaeM KJjaaccupUKAIUIO XUMUUYECKHUX Peak-
IU# IO TPUBHAKY «U3MEeHEHUVE CTeIIeHEeN OKWCJIEeHUA XU-
MHUYECKUX 3JIEMEHTOB», 3aIIOJHAA cXeMy 25 Ha3BaHUAMU
IpyIn peaxiiuii, popmMynupyeM omnpeneeHus IIOHATUHN
«OKHUCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIE PEAKIUU» U «CTe-
TeHb OKUCJIEHUS» .

Cxema 25

Kaaccudurkanma XuMHUECKUX PeaKIUil 10 N3MEeHEeHHIO
cTemneHell OKMCIeHNA XUMHUYECKUX 3JIEMEeHTOB

/ XUMHNYECKNE PEAKIINN \

OKuCINTEIBHO- Peakuuu, nmporexaroliue
BOCCTAaHOBUTEJILHEIE 0e3 U3MeHeHNI CTelleHel
peakuu OKHUCJIEHIA

OKxucaumenvHO-60CCMAHO6UMENbHbLE PEAKUUU
(OBP) — 3T0 XMMUYeCKUE PeaKIuu, TPOTEKAIOIIINUE C U3-
MEHEeHUEeM CTeleHell OKHCJeHUSA XHUMHUUECKHUX dDJIeMeH-
TOB, 00Pa3yIOIINX BEIl[eCTBA, YUACTBYIOIINX B PEaKIIHHU.

Cmenenv oKucneHus — 3TO YCJIOBHBIN 3apsAj] aTo-
MOB XMMHMNUECKOI'O 2JIeMeHTa B COeAVMHEHINI, BBIUNCJIEH-
HBIY Ha OCHOBE IIPEJIIOJI0XKEeHU, YTO OHO COCTOUT TOJBKO
M3 IIPOCTHIX MOHOB.

Vuaruecsa 3acayIIXBaiOT COOOINEHUS OSHOKJIACCHU-
KoB «OKUCINTEJIhHO-BOCCTAHOBUTEJIbHEIE peaKnmum B
npupoze», «OKHUCINTEeSIbHO-BOCCTAHOBUTEIbHBIE peaK-
MY B IIPOMBIIIIJIEHHOCTH » .

AxTyanusupyeM 3HaHUSA ydalnuxcsa o0 oIpenesieHUU
CcTelleHell OKUCJIEeHUA XUMHUYECKUX 9JIEMEeHTOB 110 (hOpMy-
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JiaM, Ipejiaras UCcIoJab30BaTh HATJIAAHOe TTocobue «Cre-
IIeHb OKUCJIEHUI» .

IIpennaraem sanucaThb MPUMEPHI CXEM OKWCJIUTEIHHO-
BOCCTAHOBUTEJLHLIX PEaKIWil M peakIuil, IIPOTeKaio-
mux 0e3 M3MeHeHHS CTeleHell OKMCJIEeHUs B cxemy 25,
BBIOpAB MX M3 CJEAYIOIIero ciucka (BLIIOJHAS 3TO 3a1a-
HUe, yJalluecs IPUMePAIOT NPpUBeJIeHHbIe BLIIIe IIPaBU-
Jia ¥ aJITOPUTM):

a) Fe(OH); + HCl — FeCl; + H,0;

6) HNO; — H,0 + NO, + Oy;

B) Cu(OH), + HNO; — Cu(NO,), + H,0;

r) CuCl, + Al — AICl; + Cu;

1) NO + O, —> NO,,.

Ha nmpumepe sammcaHHBIX B cxeMy 25 cXeM XUMUUe-
CKHUX peakIiii paccMaTpPUBAaeM METOJ PaCCTaHOBKMU CTe-
ImeHell OKUCJIeHUS B OKHCJIUTEIHbHO-BOCCTAHOBUTEIbHBIX
peakIuax MeTOJOM 3JeKTPOHHOTo 0ajlaHca, aKTyaJu3u-
pyeM TOHSATHA <«OKHCJIUTENb», <«BOCCTAHOBUTEJbY,
«OKUCJIEHUE» , «BOCCTAHOBJIEHUE» .

Oxucaumens — 3T0 yacTuiia (aToM, MOJIEKYJa WU
WOH), IPUHUMAIOIIAs 9JIEKTPOHBI.

Boccmanoénenue — 3T0 TIPOIECC MIPUCOETUHEHUS
9JIEKTPOHOB (TIOHMKEHNe CTeIIeH! OKMCIeHUA YaCTUIIhI).

Boccmanosumenv — 3710 yactuia (aTom, MOJIEKYyJIa
WJIY WOH), OTAAoN[as 9JIEKTPOHEI.

Oxucnenue — 3TO IIPOIECC OTAAUU DJIEKTPOHOB (II0-
BBIIIIEHNE CTeIIeHN OKMCICHUA YaCTUIIbI).

Yuarmuecs BBITIOJHAIOT 3aJaHUSA.

1. BribepuTe cxeMbl, TOKa3LIBAIOIINE ITPOIIECC OKUC-

JIEHUA:

-2 +4 +6 0 +4 +6 0
2)S—>8; 6)S—>8; B)S—58; 1) S -8,

OTBeT 00'bACHUTE.
2. BribepuTe cxeMbl, MIOKAa3bIBAIOIIME IIPOIIECC BOCCTA-

HOBJICHUA:

-3 +2 +4 +3 +5 +5 0
a)N—>N 6)N— N; ) N—N; r) N—> N.

OTBeT O00bACHUTE.
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3. PaccraBbTe KO3()(PUIIMEHTHI B CX€MAaX OKUCJIUTEb-
HO-BOCCTAHOBUTEJBHBIX PEAKIIUI METOAOM 3JIEKTPOHHO-
ro basmaHca:

a) Na + S —> Na,S; B) WO; + Ca—> CaO + W;

0) Al + 0, — AlL,Oq; r) Al + HC1 — AICl; + H,,.

MokHO TpemJIoKUTL yUalluMCS KCIOJb30BaTh IIPU
BBIIOJIHEHUN B3aJaHuii HarJaagHoe mnocobue «OKuciau-
TEJIbHO-BOCCTAHOBUTEJbHBIE DEAKITUN» .

Yuaminecs 3acIymIinBaioT COOOIIIeHNe OTHOKJIACCHUKA
«Hanb6oJiee BayKHBIE OKHCIUTEIN 1 BOCCTAHOBUTEJII» .

BakzHo 00paTuTh BHMMAHHE yUYaIIUXCA HA COOTBET-
CTBUE MEXIYy KJaccu(uKalmeidl XUMHWUYECKUX peaKIui
M0 TpU3HAKaM «UYHCJIO U COCTAB MCXOMHBIX BEIIECTB U
MPOAYKTOB peaKkIiui» U «U3MeHeHHe CTelleHell OKUCJe-
HUS XUMHUUYECKUX 3JeMeHTOB». IlpemsaraeM ydamimmcs
3aMOJIHUTH TAOJUITY 8, a 3aTeM ITPOaHAJIU3UPOBATH €e U
3aBepuIuTh hpasbl:

a) Bce peaKIIuu MOHHOTO 00OMeHa He SABJSIOTCA ...}

0) Bce peaKIuy 3aMeIeHNA ABIAIOTCA ...}

B) K OKUCJUTEIbHO-BOCCTAHOBUTEJIBbHLIM OTHOCSATCS
Te peakIiuy COeIUHEeHUI 1 PA3I0KeHNA, B KOTOPIX ... .

Tabauima 8
Tunpl XUMUYECKUX PeaKIui

Tun peakuuu

YpaBHeHHNE 110 M3MEeHEeHHUIO II0 YMCIY H CO-
peaxKuuu cTeleHell OKucC- CTaBYy MCXOJHBIX
JeHuA XuMude- BellleCTB M IIPO-

CKHX 3JIEMEHTOB AYKTOB peaKmuu

Ba(OH), + 2HNO, =
= Ba(NO,), + 2H,0

CH, = C + 2H,
2NO + 0, = 2NO,

Fe(NOy), + 2HCI =
= FeCl, + 2HNO,

CaCO, = CaO + CO,
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OKoOHYaHUe mabaulblL

Tun peaknun

YpaBHeHue 10 U3MEHEHHIO 110 YHCJLy U CO-
peaxkuuun cTeneHel OKucC- CTaBy MCXOIHBIX
JeHusdA XuMudye- BellleCTB U NPo-

CKHX 3JIEMEHTOB AYKTOB peaKIuu

N,O, + H,0 =
="2HNO,

3CuCl, + 2Al =
= 2AICl, + 3Cu

B sakouenue ypoka MOKHO IMIPEAJIOKUTDL YUaITUMCS
BBIIIOJIHUTL 3aJaHIie Ha COCTaBJeHNEe XapaKTepUCTUKU
XUMHUYECKUX PeaKI[Uil, YpaBHeHUSI KOTOPBIX:

a) K,0 + H,0 = 2KOH;
6) 2NaOH + H,SO, = Na,S0, + 2H,0;

t, p, Fe
B) 3H, + N, «——— 2NH; + @;
r) Cu + 2AgNO; = Cu(NO;), + 2Ag;
n) Ca(OH), + 2HNO, = Ca(NO,), + 2H,0;

e)N, + 0, (L’— 2NO.

II0 BCeM M3yUYEHHBIM IIpH3HaKaM KJacCU(PpUKAIINU XUMU-
YeCKUX pPeaKITui.

OJoMawHee 3agaHMe. §19 mo caoB «OgHAaKO
CaMbIM...», yop. 1—4.

WMHhomBsumpoyanbHble 3apgaHwu4d Ilogroro-
BUTH cooOIneHus (K ypory «Hemerannbi»): «Pusmue-
CKHe CBOIICTBA MPOCTHIX BEIECTB — HEMETAJLJIOB», «Du-
3UYeCKUe CBOMCTBA IaJIOTeHOB» .

dnekTtponus (1/2)

L e n v. TaTb mousaTHE 00 3JIeKTPONN3Ee KAK OKUCIUTEb-
HO-BOCCTAHOBUTEJILHOM IIPOIECCe, IPOUCXOAIIEM IO,
IelicTBHEM 3JIEKTPUUYECKOro Toka. Ha mpumepe saeKTpo-
JI3a PACTBOPOB M PACILJIABOB COJIEH IMOKAa3aTh B3aWMO-
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CBA3b YCJIOBUY MPOTEKAHUSA PEAKINN U UX Pe3yJIbTATOB.
OxapaKTepr30BaTh POJIb U 3HAUEHIE dJIEKTPOJIN3a B IIPO-
MBIIITJIEHHOCTHU.

TpeGoBaHNS K YPOBHIO MOArOTOBKM YYaLLUXCS

3HAaTb W MOHWUMaATHL:

o OIIpEeIeJeHUA TOHATHUHA «DJIEKTPOIU3», <«KaTOm»,
«aHOmO»}

e o0JiacTU IPUMEHEHUS 3JIeKTPOIn3a.

Y MeTb:

e COCTaBJATH YPaBHEHUSA OJJIEKTPOJIM3a PACILIABOB U
PacTBOPOB coJieli, UCTIOAb3Y s HaMATKY.

MeToauyeckue peKoMeHpauUun

OTmeuaeM, UYTO CAMBIM CUJIBLHBIM M3 U3BECTHBIX OKIHC-
JIUTEJIEH M BOCCTAHOBUTEJEN SABJIAETCA IJIEKTPUUECKUN
ToK. Ero mMCmosb3yioT A1 BOCCTAHOBJIEHUA ITEJIOYHBIX,
IIIeJIOYHO3eMeJbHBIX METaJIJIOB U AJIOMUHUS U3 UX CO-
eIVHEHU, a TaKiKe OKWCJEHUA aHWMOHOB TaJIOT€HOB U
KHCJIOPO/ia U3 UX COeIUHEHMH IO IPOCTHIX BEIIECTB.

dopmyaupyeM omnpesesieHre TOHATUNA «3JIEKTPOJIN3» ,
«KaTom», «aHOMI».

Idnekmponu3d — 9TO OKUCIUTEJIHLHO-BOCCTAHOBU-
TeJbHAA pPeakIus, IIPOTEKAIoIas Ha 3JIEKTPOAAaxX IIpHU
IIPOXOJKIEHUY BJIIEKTPUUYECKOTO TOKA Yepe3 PacTBOD WU
pacIJIaB 3JIEKTPOJINTA.

Kamoo (ot rpeu. kathodos — xox BHM3, Bo3Bpailie-
HHEe) — 3JIEKTPOJ, XapaKTepU3yIIUica TeM, UTO IBU-
JKeHUe 9JeKTPOHOB BO BHEIITHEH IIeNM HAIPaBJIEHO K He-
My (B OTJIMYME OT aHOZA).

Amnod (ot rpeu. anodos — ABUKeHUE BBEPX, BOCXOK-
IeHUe), DJIEKTPON, XapaKTepUsyoIIuica TeM, UTO IBU-
JKeHue 9JIeKTPOHOB BO BHEIITHEH Ieny HalpaBJIeHo OT He-
ro (K xaTomy).

Hasee o0cy:kIaeM OpOILECCHI, IIPOUCXOAAIME HA
YTOJIBHBIX JJIEKTPOIaX, IIOMEIIEeHHBIX B PaCILIaB XJIOPHU-
nra Hatpuda. IIpoBogum Geceny 1o BopocaM.
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1. Kakue uacTuUIlbl HaXOASATCA B paciljiaBe XJIOPHLA
Hatpua? B pesyjbTare TEpPMUUECKOMN JUCCOIIUAIINNI

NaCl = Nat* + Cl~

B pacIljiaBe UMEIOTCA IOJIOMKUTEJIbHO 1 OTPUIIATEIBHO 3a-
pAKeHHbIe MOHBI, KOTOPbIEe XaOTUUYECKHU ABUIKYTCS.

2. Kak mBMiKyTCA MOHBI IIOJ AelCTBUEM 3JIeKTpuue-
CKOr'o TOKa?

Ilon meticTBUEM BJEKTPUUECKOTO TOKA MOHBI HATPUA U
XJIOPUI-MOHEBL ABMKYTCA K dJIEKTPOJAM:

Karon (=) Na*

Awnon (+) Cl-

3. Kakue mpoliecchl IPOUCXOAAT C MOHAMU HA KaTome
u aHoze? Ha sjeKTpomax IIPOUCXOAAT MPOIeCChl OKUCIIe-
HUA (Ha aHOJle) 1 BOCCTAHOBJIEHUA (HA KaToze).

Karox (-) Nat + 1e —> Na® — BoccTaHOBI/ICHIE HOHOB
HATPUs, 00pa3yeTcs HATPUA.

Anoz (+) 2Cl- - 2e¢ —> ClJ — oxucieHue XJIOPUL-
HOHOB, 00pa3yeTcs XJop.

4. Kakos pesyabsrar OBP, nporekaineit Ha 9JeKTpO-
max? B pesyabraTe peaKIuu, IpoTeKarolleil moa geiicT-
BHEM 3JIEKTPUUYECKOI'0 TOKAa, 00pasyroTcsa HaTpuil (Ha Ka-
Tome) u XJop (Ha aHome):

DJIEKTPOJIN3

2NaCl 2Na + CL,.

st 3aKpenieHus MaTepuaja yJdaliuecs COCTABJISIOT
ypaBHEHUA peaKI[UU 3JIEKTPOJIN3a pacijaBa: a) opoMuaa
KaJIbIUA; 0) noguma Kajaus.

Vuaruecsa 3acJyIlInBaiOT COOOIEHUSA OJHOKJIACCHU-
KoB «IlonmyueHme IIIEJIOUHBIX U I[€JIOYHO3EMEJILHBIX Me-
rajaoB I'. [IpBu», «Ilonmyuenme ¢gropa A. MyaccaHom»,
«ITpou3BOACTBO ATIOMUHUA .

Hamnee ob6cy:xmaeM IpoOJIEeMHBIN BOIIPOC: UTO U3MEHUT-
¢, ecau IPOBOAUTH 3JIEKTPOJIN3 HE PAcIljaBa, a PacTBO-
pa xaopuza HaTtpua? JIeMOHCTPpUPYEM BJIEKTPOJIU3 pac-
TBOpa MOAMIA KAJUs.
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B U-o6pasuyio TpyOKy HajlIuBaeM pacTBOP MOAUIA Ka-
Jus, B KOTOPBI mobaBjeH (peHOJPTANIENH, U IIOMEI[aeM
B Hero rpa)uToBLIE 3JIEKTPOALI, VKPEIlJIeHHBIE B IIPOOKAaX.
IIpucoenunsaeM sJIeKTPOABI K HCTOUYHUKY IIOCTOSHHOTO TO-
Ka. Uepe3 HEKOTOpPOE BpeMsdA y OJHOTO U3 3JIEKTPOJOB II0-
SABJSIETCA KOPUYHEBOE OKPAIIIMBAHVE, HA JAPYTOM JJIEKT-
pojie BbIeiseTcA GecIIBeTHBIN ra3, a PACTBOP OKOJIO HETO
nmpuobpeTaeT MaJIMHOBYIO oKpacKy. Hanuume moma JoKa-
3BIBAEM C IIOMOIIBIO KPaXMaJbHOTO KJIeHCcTepa.

O0bsAcHAA pes3yJbTaThl ONbITA, OOpalllaeM BHUMAHIE
Ha O0COOEHHOCTHU IIPOIECCOB, MPOUCXOAAINUX IIPU IJIEKT-
poJir3e PacTBOPOB: BJIEKTPUUECKUN TOK MPOMYCKAaIOT ue-
pe3 PacTBOP 3JIEKTPOJNUTA, 3HAUUT, B HEM, KpOMe MOHOB,
00pa30BaBIINXCA IIPU AUCCOIUAINY 3JIEKTPOJUTA, €CThb
¥ MOJIEKYJIBI BOABI, IO3TOMY HEOOXOIIMO YUECTh yUacTue
B IIpolleccax Ha dJIEKTPOJaX BCeX UaCTHII.

IIpeanaraem ydaiumMmes U3YUYUTD II0 YUEOHUKY IIPABU-
Ja, ¢ IIOMOIIbI0 KOTOPBIX MOYKHO CYAHTH O IIpoleccax,
MPOUCXOAINUX Ha KaTole U aHoe.

Ilasee cocTaBisgeM ypaBHeHNe 3JIEKTPOJIK3a pacTBOpa
uoaua Kajausd, IpoBOAUM Oeceny IO BOIIPOCAM.

1. Kakue yacTHIbI HAXOAATCS B PAcTBOpe XJIOPHUAA
HaTPUA?

B pesyabTaTe 5JeKTPOSIUTHYECKON AHUCCOIMAIIUN

Nal = Nat+ 1~

B PaAcTBOPE MMEIOTCS MOJIOYKUTELHBIE 1 OTPUIATEILHBIE
MOHBI M MOJIEKYJBI BOJABI, KOTOPHIE XAOTHUUYECKU [BU-
JKyTCA.

2. YTo IpONCXOAUT B PACTBOPE IJIEKTPOJIUTA IO eii-
CTBUEM 3JIEKTPUYECKOT'0 TOKA?

Ilox meticTBueM 2JI€KTPUUECKOTO TOKA MOHBI HATPUA U
XJIOPUA-UOHBI IPUOOPETAIOT HAalpaBJIeHHOEe NBUKeHUEe —
K 3JIeKTpoJaM:

Karon (-) K*
H,0

Awop (+) I-
H,0

147



3. Kaxkue mpoliecchl TPOUCXOAAT C MOHAMU HA KaToje
u aHoze?

Corsacuo mpaBury 1 i KaTOOHBIX IIPOIIECCOB KATH-
OHBI KaJWs He BOCCTAHABJIMBAIOTCSA, a OCTAIOTCA B pac-
TBOPE, IPOUCXOIUT BOCCTAHOBJIEHIE BOIBI:

Karog (-) K*

H,O0 + 2e — H, + 20H"

Ha xaTome mpoumcxoauT BhIAejieHue Bomopozaa (Oec-
I[BETHEII ra3) m oO0pasoBaHue I'MIAPOKCHUA-MOHOB (OH M3-
MeHsAET OKpacKy (heHoJI(PTaIeTHA HA MAJINHOBYIO).

CorsacHo mpaBuiy 2a (IJis aHOOHBIX IIPOIIECCOB)
UOIUJ-NOHBI OKUCJAIOTCA.

Anogn (+) 2I" -2e—> 19

H,0

Ha anozme mpomcxoauT BbiAeseHUe noaa (KOpUUHEBaAd
OKpacKa, KpaxMaJIbHBIN KJelcTep u3MeHAeT OKpacKy Ha
CHUHIOIO).

4. Kaxos pesyabsraT OBP, mpoTekarleii Ha 3JIeKTPO-
max? YpaBHeHUe peaKIMU 3JIEKTPOJM3a pPacTBOpa MOIU-
a KaJusg MOKHO B MOHHOM BHJE 3alMCATh CJIETYIOIINM
obpasom:
2H20 e 9JIEKTPOJIN3

YuursiBasgd NPUCYTCTBME B pPacTBOPe MOHOB KaJiusd,
MOJKHO 3aIMCaTh MOJIEKYJIAPHOE YpaBHEeHIe:

H, + 20H" + I,

2H,0 + 2KI ~———-> H, + 2KOH + L.

Heob6xonumo o0paTuTh, BHUMAaHUE yUaIlIUXCA HA IIPO-
IYKTBI 3JIEKTPOJIN3a: BOJOPO, MO U TUAPOKCUM Kaaus.
Mertajn cpeu HUX OTCYTCTBYET.

JleMOHCTpUPYEM eIlle OAUH OMBIT — 3JeKTPOJIU3 BOJ-
HOTO pactBopa cyabdara menu (1I).

Hanusaem B U-00pasHyio TpyOKY pacTBOp cyJb(para
menu (II), momelriaeMm B Hero rpauUTOBbI€ 3J€KTPOILI U
MIpUCOeAUHAEM UX K MCTOYHUKY IIOCTOAHHOTO ToKa. He-
pe3 HeKOoTopoe BpeMs Ha KaTojie MOSBJIAETCS CJI0M Menu,
a Ha aHOJe BhIjeJigeTcA OecliBeTHBIN rasd. C IIOMOIIbIO WH-
InKaTopa o0HAPYKMBAeM B aHOJHOM IIPOCTPAHCTBE KUC-
JIOTHYIO CPeny.
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3amnuceiBaeM 9JIEKTPOHHBIE YPABHEHUSA

Katozn (—) Cu?t + 2 — Cu® 2

Anop (+) 2H,0 —4e — 0, + 4H" |1
U CyMMapHOe ypaBHeHUE PeaKIUU 3JIEKTPOJIN3a PacTBO-
pa cyabdara menqu (I1)
2CuS0, + 2H,0 ~"2 9Cu + 0, + 2H,S0,.

B sakamueHMe 9TON yacTu ypoka (GopmMyaIupyeM BbI-
BOJBI:

e DJIEKTPOJIN3 — 3TO OKUCJIUTEJTHHO-BOCCTAHOBUTEJIH-
HBIM TPOIlecC, IPOTEKAIOIUI IION HeliCTBHEeM 3JIeKT-
PUYECKOTO TOKA;

e CYIIIHOCTH 3JIEKTPOJIN3a — MPOTEKAHUWE TAaKUX XUMU-
YeCKUX PeakIluil MoJ| NeMCTBUEM DJIEKTPUUECKOrO TO-
Ka, KOTOpbIe CAMOIIPOM3BOJIBHO UATH HE MOTYT;

e IJIS OIIpeIeJIeHUs IIPOAYKTOB 3JIEKTPOJM3a BOMHBIX
PacTBOPOB 3JEKTPOJUTOB HEOOXOAWMMO VUYUTHIBATH
MOJIOYKEeHWEe MeTaJljla, 00pa3yIoIlero 3JeKTPOJIUT, B
3JIEeKTPOXUMUYECKOM DALY HANPSIKEHUN MeTaJJIOB U
OKWCJIUTEJILHLIN PAL aHUOHOB;

e AKTUBHBIE METAJJIbI, CTOAIINE B 3JIEKTPOXUMUUECKOM
pALy HaIPSKEeHWH OO0 aJIOMUHHUA (BKJIIOYNTEILHO),
MOJKHO IIOJIYUYUTh TOJBKO BJIEKTPOJIM30M DACIJIABOB
3JIEKTPOJIUTOB;

e HEaKTWBHBIE METaJJIbI MOYKHO MHOJIYYUTH 3JIEKTPOJIU-
30M PACIJIaBOB ¥ PACTBOPOB COJIell HAPAAY C NIPYTUMU
MeTofaMu (IUPO- ¥ TUAPOMETAJLIyPrueii);

e DJIEKTPOJIN3 PACTBOPOB ¥ PACILJIABOB COJIEH IITUPOKO
HUCIOJIb3YyeTCA B IMIPOMBIIIIEHHOCTH, IIOMUMO ITOJIyUe-
HUS METAJJIOB, U JJIs IPYTUX Iesei.

Vuariuecs 3acJIyHIMBaIOT COOOIeHNEe OJHOKJIAaCCHUKA
«IIpumMeHeHME BIEKTPOJI3A» .

OJoMawHee 3agaHuve §19 mo KoxIa,
yip. 5—8.

WMupopmnsunpyanbHbe 3apgaHwu4d Ilogroro-
BUTH coo00IeHus: (K ypoKy «Meramnbl»): «MeTammorep-
MUSA U ee IpPUMeHeHHe», «Bpex, HAHOCUMBIN KOPPO3U-
eii», «PaKToOpbl, BEI3bIBAIOIIINE KOPPO3UIO, BUALI KOPPO-
3un», «CII0co0BI 3AIIIUTHI OT KOPPO3UM» .
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Bewecrea 1 UX CBOMUCTBA

Hemetannbl (1/2)

Ll e n n. O6o0IIUTL 3HAHUSA yUYAI[UXCSA O COCTaBe, CTPoe-
HUY, (PUSHYECKUX M XUMHNUYECKHX CBOMCTBax HeMeTaJ-
JIOB — TIPOCTBIX BEIIeCTB.

Tpe6GoBaHMS K YPOBHIO MOArOTOBKU Yy4alLUXcs

3HaTb MU MOHUMATEL:

e OIIpeJeJIeHUA IIOHATUN «HEMETaJJIbl», <«aJIJIOTPO-
Ius», «KOBAJIEHTHAS CBA3b», «aTOMHAsA KPUCTAJLIU-
YyecKas peIleTKa», <«MOJIEKYJIsApHAsd KpUCTaJJInJe-
CKasd peIlleTKa», «BOCCTAHOBUTEIb», «OKUCIUTEIb .

YMeThb:

e OIpeIeNaTh MPUHAAJIEKHOCTh BeIleCTB K KJaccy He-
MeTaJIJIOB;

e XapaKTepu30BAThL XUMHUECKHE dJIeMEHThI-HeMeTaJ-
JbI II0 UX MoJoKeHuio B Ilepumommueckoil cucrteme
. Y. Mengeneena;

e XapaKTepus30BATh OOI[Ie XMMUUYeCKHe CBOMCTBA HeMe-
TAJIJIOB;

e O0OBACHATH 3aBHCHUMOCTL CBOIMCTB HEMETAaJIJIOB OT HX
cocTaBa U CTPOEHU .

MeToauyeckue peKomMeHZaLUN

Ob6paiiaeM BHHUMAaHHE Ha TO, YTO CTPOEHHE aTOMOB
2JIEMEHTOB-HEMETAJIJIOB, MX MoJioKeHue B Ilepumommue-
ckoii cucreme [l. 1. MeHgeneeBa, OCOOEHHOCTH KOBa-
JIEHTHOM CBS3M, KPUCTAJJINUECKUX PENIeTOK (ATOMHBIX 1
MOJIEKYJIAPHBIX) ObIIM PACCMOTPEHLI paHee, IIO9TOMY Ha
JaHHOM YpOKe BHUMaHMEe OyaeT yAeJeHO (PpU3UUECKUIM
CBOIICTBAM IIPOCTBIX BEIECTB — HEMETaJJIOB, XapaKTe-
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PUCTUKE MOATPYIIILI TAJIOTeHOB KaK Hanbojee TUITNUHBIX
HEeMeTaJLJIOB ¥ XUMHUUYECKUM CBOMCTBaAM HeMeTaJlJI0B.

Mo:kHO B KauyecTBe JOMAIIHErO 3aJaHUA K JaHHOMY
YPOKY IPEIJIOKUTh 3aI0JHUTh Ta0aunbl 9—11, uciIoJsb-
3ysA MaTepuasibl, U3yUYeHHbIe paHee. A Ha ypoKe KPaTKO
00CYyIUTH coiepiKanre Ta0JmII.

Tab6auima 9

CpaBHeHne CBOMCTB 3JIEMEHTOB-METAaJLJIOB
" JJIEMEHTOB-HeMeTaJlJI0OB

IIpusuaxu
p MeTanasl Hemerawasl
CpaBHEHUA
ITonoskenue Haxogarcsa B Ile- Haxopgarca B Ile-

B Ilepuoauueckoii
cucreme
. . MenneneeBa

PUOIUUECKOI cuc-
teme [l. 1. Men-
JlesleeBa HUKe

PUOIUYECKOU CHC-
teme . 1I. MeH-
[leJIeeBa BBIIIIE

auauu B—At B auauu B—At
TJIaBHBIX U TOG0Y- | B I'NIAaBHBIX
HBIX MOATPYNIAX | MOATPYIIAax
U BBIIIE BTOH JIU-
HUY TOJBKO B IIO-
GOUYHBIX HMOATPYII-
max
OcobenHocTu °* 1—3 ssmexTpoHa | * 4—7 BJieKTpO-

CTPOEHUA aTOMOB
(4MCII0 BIEKTPO-
HOB Ha BHEIITHEM
YPOBHE, paguyc
aToMma)

Ha BHEIITHEM
YPOBHE;

° DOJIBIIIOM
pazuyc aTroma

HOB Ha BHEIII-
HEM yPOBHE;

° He0OJILIIIOH
pazuyc aTroma

OKHUCIUTESIHHO-
BOCCTAHOBUTEJIb-
HBIE CBOMCTBA

IIpoaBaAOT TOME-
KO BOCCTAHOBU-
TeJbHbIE CBOMUCT-
Ba

IIpoaBnAT KaK
OKMCJINTEeJbHBIE,
TaK 1 BOCCTAHO-
BUTEJIbHBIE CBOM-
cTBa (UCKJOUe-
HUE — (PTOD —
TOJIBKO OKUCJIH-
TeJIb)
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Ta6auima 10

CpaBHeHUE CBOMCTB IIPOCTHIX BEIIECTB —

HEeMeTaJJIOB 1 MEeTaJJI0B

HBIE CBOMCTBA

Ilpusuaku
p Merannsr Hemeranasr
CpaBHEHHSI
XumMnueckas Merannuueckasa KoBanenruasa
CBSI3b HemoJApHad
Kpucranniuue- Merannunueckasa * ATomHasA;
cKas pelrreTKa ° MOJIEKYJISAPHASA
dusznyeckKue IlnacTuuHOCTH, PasHooGpasHbIe
cBoiicTBa TEILJIO- U BJIEKTPO-
IPOBOAHOCTD,
MeTaJLINUYeCKUHI
0JIeCK
OKuCINTEIbHO- IIposBasaror Toab- | IIposgBaAmT Kak
BOCCTAHOBUTEJb- KO BOCCTaHOBMU- OKUCJINTEJIbHbBIE,

TeJbHBIE CBOIICTBA

TakK U BOCCTAHO-
BUTEJILHBIE CBOT-
cTBa
(uCKJIIOUeHUEe —
(PTOP — TOJBKO
OKVCJIUTEJIb)

Tadbanuma 11

CpaBHeHHEe CBOICTB OKCHIOB M THAPOKCHIOB,
06pa3OBaHHbIX XMMHUYECKMMHU 3JIeMeHTaMHu-HeMeTaJlJIaMHUu
U XUMHUYECKMMHU J3JeMEeHTaMu-MeTaJJlaMu

IIpusnaku
P MeTtannsr HemeTamiabr

CpaBHEHHUS
XapaxTep * OcHOBHBIE; * Hecosieob6pasy-
OKCHIOB * am@orepHEIe; o1Ime;

° KWCJIOTHBIE ° KUCJIOTHBIE

XapaxTep * OcHOBHEIE; * KucnoTtHsle
TUAPOKCUIOB * am@orepHEIe;

¢® KHCJIOTHBIE
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Yuaminecs 3acyminBaioT COOOIIIeHNe ONHOKJIACCHUKA
«PusnuecKue CBOWCTBA IIPOCTBIX BEIECTB — HeMeTaJ-
JI0OB», «PuU3NUECKIIe CBOMCTBA I'aJIOTEHOB» .

O6cy:xnaeM MpoOJIeMHEBIH BOIIPOC: KaK MOMKHO KPaTKO
oXapaKTepu30BaTh XHMHUUYECKHE CBOMCTBA HEMETaJLJIOB
Ha OCHOBAHUMU CTPoeHuA umX aTomMoB? O000Ias OTBETHI
yuamuxcs, GopMyJupyeM BBIBOJA: OOJIBIIIMHCTBO HeMe-
TAJJIOB IIPOABIAIOT W OKMCJIUTEJIbHbIE, X BOCCTAHOBU-
TeJbHbIE CBOMCTBA.

OrMmevyaeM, YTO CIIOCOOHOCTH HEMETAJIJIOB IIPOSABIATD
Te UJIW HHBbIE CBOMCTBA OIIPEAeJseTCsd MX II0JOKEHUeM
B PALY 9JeKTPOOTPUIATEILHOCTH:

F—O N Cl Br S C H.

QJIEKTPOOTPUILIATEJIbHOCTh YMEHBIIIAETCA

rd

B cooTBeTCcTBUM € 3TUM PAAOM TOJbKO OSUH U3 HeMe-
TaJJI0B (KaKkoii?) OyaeT IPOSABJSATh TOJHBKO OKUCIUTEIhb-
HBIE CBOMCTBA.

OKucInuTeIbHBIE CBOMCTBA HEMETAJIJIOB pacCcMaTpUBa-
eM Ha IIpuMepe MX B3amMomelicTBus: 1) c MeTaymamu;
2) ¢ BogopoaoM; 3) ¢ HeMeTaJllaMu, 00Pa30BAHHBIMU XU-
MUUYECKUMU 3DJIEMEHTaM! C MEHBIIIEH 3JIEKTPOOTPHUILa-
TeJIbHOCTHIO.

XapaKkTepusys B3auMOJIEMCTBIE HEMETAJIJIOB C METaJ-
JaMu, obpallfaeM BHUMAHMWE Ha COCTaB 00pPasyMOIIUXCs
OMHApPHBIX COENUHEHUI, CTENeHW OKMCJIEeHUS HeMeTaJ-
JIOB B HUX, Ha3BaHUA 00Pa3YIOIINXCA BEIIECTB.

Mo:KHO TIPeIJIOMKUTh COCTABUTh cxemMy 26 M KOHKpe-
TU3UPOBATH €€ IPUMePaMU YPaBHEHUN peakIuil AJid JI-
TUSA, MATHUA U aTioMuHuA. KosdGuiineHTsl B peakiiuax
yualmuecs pacCTaBJISIOT, UCIIOJIb3YsS METOJ dJIeKTPOHHO-
ro basaHca.

Cxema 26
B3aumogeiicTBue MeTaJJIOB C HEMETAJJIAMU

=
Az o

[\
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3aTeM XapaKTepru3yeM B3amMOJIEICTBYE HEMETAJIJIOB C
BOJIOPOJIOM. YUalluecsa COCTABIAIOT YPaBHEHUS PeaKIiui
BOJIOPOJIa C XJIOPOM, CEpPOil, a30TOM, TOKa3bIBasd MePEexo/T
SJIEKTPOHOB CTPEJIKOI 1 YKa3bIBasd OKUCIUTEIb 1 BOCCTA-
HOBUTEJb. BajKHO MOAUEPKHYTH, UTO B3aMMOJEHCTBUEM
asoTa ¢ BOJOPOAOM M XJIOpa C BOAOPOAOM B IIPOMBIIIIICH-
HOCTH IIOJIYYaiOT COOTBETCTBEHHO aMMHAaK M XJIOPOBOIO-
poxn.

MoK HO IPeAJIOKUTD TOMOJHUTEIbHbIE 3aaHNs.

1. O0baAcHUTE, KaKuUe CBOMCTBA — KUCJIOTHBEIE WJIN
OCHOBHBIE — GYIYT IIPOABJATE IPOLYKTHI PACCMAaTPUBAE-
MBIX PEeaKIUii.

2. JaiiTe XapaKTePUCTUKY PEeaKIMM CUHTe3a aMMHuaKa
II0 BCeM M3yUYeHHBIM HPU3HAKAM KJacCU(PUKAIUU XUMHU-
YEeCKUX PEeaKI[Ui.

3. PaccmoTpuTe yCI0OBUSA CMeIeHUSA XUMHUUECKOTO
paBHOBecHUs B PeakIlMy CUHTE3a AMMHAKa B CTOPOHY IIPO-
IYKTa peakIuu.

s BBLIMOJHEHUA 3aJaHUA 2 MOYKHO NIPEAJOKUTH
yuariuMcsl UCI0Jb30BaTh HarysgHoe mocodue «Kiaccu-
buKanmsa XUMAYECKUX PeaKkIui».

Hanee popmyiupyeM HOpoOOJIEMHBIN BOIIPOC: IIO OTHO-
IIIeHNI0 K KaKUM IIPOCTHIM BeIllecTBAM — HeMeTaJliaM
BCe OCTAJIbHbIE HEMeTAJLIbI OYAyT BOCCTAHOBUTEJIIMU?
06006111ad OTBETHI ydaIlluxcsa, (GOPMYJINUPYEeM BBIBOJ: IIO
OTHOIIIEHUIO K ()TOPY ¥ KUCJIOPOAY OCTaJIbHBIE HEMETAJ-
JIBI OyYT IPOSIBJIATH BOCCTAHOBUTEJIbLHBIE CBOICTBA.

Vuariuecs cOCTaBJIAIOT ypaBHEHUS pPeaKInii HeMeTaJl-
J0B (cepswl, ocdopa, azoTa, KpeMHUS, YIIepoaa) ¢ Kuc-
JIOPOIOM, paccTaBaAsA KOdMGUIIUMEHTHI METOJOM JJIeK-
TPOHHOTO OaJiamca.

Basxzo o0paTuTh BHUMAaHMUe Ha Cjaeayolee:

1) syleMeHTHI-HeMeTaJJIbBI B O0pasyIoInxcsad OKCHUIAX
MMeIOT OIIPeIeJIEHHYIO CTeIleHb OKMCICHU;

2) B pe3yJbTaTe peaKIWil 00pa3yloTcsd OKCHUIBLI Pas-
HBIX BHUJIOB, Kak HecoJieoOpasyiomue (Hampumep, OK-
cun asora (II)), Tak m KuCJIOTHBIE (HampuMep, OKCH]
dochopa (V), oxcuxm cepsl (IV), oxcux yraepoza (IV)
u Ip.).
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Tax:ke HeoOXOOMMO IIOKA3aTh, UTO HEMETAJIJIBI IIPO-
SABJIAIOT CBOWICTBA BOCCTAHOBUTEJEW IIPU B3aWUMOMIEMCT-
BHHN CO CJIOKHBIMMU BellleCTBaMU. Hpe/:maraeM COCTaBUTH
ypaBHEHUSA PeaKIIui U pacCTaBUTh KO3(h(PUIINEHTHI B HUX
MEeTOJIOM BJIEKTPOHHOTO OajiaHca.

PaccraBbTe K0a(hPUIIMEHTHI B cXeMaX peaKIlui MeTO-
IOM 3JIEKTPOHHOTO OajiaHca. YKaKUTe OKHCJIUTENb U
BOCCTAHOBUTEJIb:

a) Cl, + KOH — KCl + KClO4 + H,0;

6) KOH + S — K,S + K,S0, + H,0;

B) S + KC10; — SO, + KClI;

r) P + KClI0; — P,0; + KCI.

B zakJroueHue ypokKa paccMaTpHUBaeM H3MeHeHUe
OKMUCJINTEJbHON AaKTUBHOCTH B pAaAny rajorenoB

F, Cl, Br, L,.

OJoMawHee 3agaHMe. §21, yop. 1—4.

WMuaomeumpgyanbHble 3apgaHwu4d Ioaroro-
BUTH CO00IIeHNA (K YPORY « KMCIOTHI HeOpraHWYeCcKue u
opranmueckue»): «Kwucaorsl B npupoge», «Mcoonb3osa-
HUe peaKIIuy MeTaJlJIOB C KHUCJIOoTaMu», «cronib30Banme
peakIiuu OKCHIOB METAJJIOB C KUCJIOoTaMu», «IIpumene-
HUEe peaknunuu Heﬁ'rpa.fmsaunn» .

Metannbi (1/2)

Ll e N1 . O6o0IINTE 3HAHUS yUYAIIUXCSA O COCTaBe, CTPOe-
HUU, (PU3NYECKUX U XUMHUYECKMX CBOMCTBAX MeTaJl-
JIOB — IIPOCTHIX BEIILECTB.

TpeGoBaHMNS K YPOBHIO MOArOTOBKM YYaLLMXCS

3HaTb U NMOHUMATEL:

e OIpeesieHUs MOHATUN «MeTAJJIbI», «MeTaJINUYecKas
CBSI3b», «METAJINYECKAS KPUCTAJIINYECKAsS PeIreT-
Ka», «BOCCTAHOBUTEJb», «KOPPO3UA»;

e OCHOBHBIE METAJLJILI U CILIABEIL.

YMeTb:

e XapaxKTepM30BATh XUMHUUYECKHE 3DJIEeMEHTBI-MeTa bl
oo uX IOoJIOXKeHuio B Ilepuommueckoir cucreme
. . Menneneena;
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e XapaKTepus3oBaThL OOIMe XMMHUUYECKNe CBOICTBA Me-
TaJJIOB;

¢ OOBACHATL 3aBUCUMOCTDL CBOMCTB METAJIJIOB OT UX CO-
CTaBa ¥ CTPOEHUS.

MeTopgnyeckue peKkomMmeHpaunum

O6paiiaeM BHUMAaHKE Ha TO, UTO CTPOEHUE aTOMOB XMU-
MUYECKUX 3JIEMEHTOB-METAJJIOB, UX IoJioKeHue B Ilepu-
onuueckoii cucreme . YI. MengeneeBa, 0COOEHHOCTH Me-
TAJINYECKON CBA3Y U METAJJINUYECKON KPUCTAINIECKON
peireTKku, (pusMUYeCKUe CBOMCTBA METaJIJIOB OBLIM pac-
CMOTpPEeHBI paHee, IMO3TOMY Ha MTaHHOM YPOKe OCHOBHOE
BHUMAaHMNE OyIeT yAejJeHO XMMUYECKMM CBOICTBAM Me-
TAJIJIOB.

O6cy:xgaeM NpobJeMHBIH BOIPOC: KaK MOMKHO KPATKO
OXapaxKTepu30BaTh XMMHUUECKHE CBOMCTBA METaJIJIOB Ha
OCHOBAaHHUU CTPOEHUS uX aToMoB? O000Ias OTBETHI yUa-
UXcsi, GOPMYyJIHUPYyEeM BBIBOJ: BCE€ METAJIJIbl IIPOSIBISIIOT
TOJBKO BOCCTAHOBUTEJILHBIE CBOIICTBA.

IIpemiaraemM ydualuMmcs IIEPEUYNCJUTL TIPYIIILL Be-
II[eCTB, KOTOPBLIE MOTYT BBIMIOJHSATH POJb OKMCJIUTEJISA
IIPpU B3aUMOAENCTBUU C MeTa/LIaMu. YUalluecs, CKopee
BCEro, Ha30BYT:

1) HeMeTaJIIbI;

2) Bomy;

3) OKCUIBI METAJIJIOB;

4) KUCJIOTHI;

5) coun.

BsaumopeiicTBIE METAJIJIOB C HEMeTaJJIaMu OBLIO pac-
CMOTPEHO Ha IpeAbIAYIINEeM YPOKe, II09TOMY Ha 3TOM ypPO-
Ke HeoO0XOoAMMO O0paTHUTh BHHUMAaHWE ydYaIuXcsA Ha TO,
4YTO B CJIyuyae IePeMeHHOM CTelleH OKUCICHNA Y MeTaJljia
COCTaB IMPOAYKTAa ero B3auMOJENCTBUS ¢ HEMETAJIJIOM 3a-
BHCUT OT OKHUCJIUTEJbHBIX CBOICTB mocjenHero. Hampu-
Mep, IPKU B3aMMOAENCTBUHU JKeje3a C cepoil obpasyercs
coenuuenue (cyabdun kemnesa (II)), B KoTopoMm MeTasa
MMeeT CTelleHb OKUCJIeHuA +2, a IPU B3aUMOIEUCTBUU C
0oJiee CUJIBHBIM OKHCJUTEJIEM — XJIOPOM — oOpasyeTcs
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coegmuenue (xaopup :keiuesa (III)), B KoTopom :Kereso
UMeeT CTeneHb OKHucJeHuA +3. Yualmuecs COCTABJISAIOT
ypaBHEHUSA peaKIUii, IMOKAa3bIBasg MEPEeXO0]] JIEKTPOHOB
CTPEJIKOII.

IIpu BauMomeicTBUU C KUCJIOPOAOM METAJJILI MOTYT
00pasoBaTh PA3JMUYHBIE IO COCTABY IPOAYKTHI OKCHUIBI
(ocuéBHEIe nMau aM(OTEPHEIE), a TaK)Ke IMepoKcuaLl. Ha-
IIpUMep, HATPUI IIPU B3aMMOJENCTBUU KUCIOPOAOM 00-
pasyeT IMepPOKCU HATPUSI, a JUTUN — OCHOBHBIA OKCH/,
a aJIOMUHUNT — aM(pOTEepPHBIA OKCUA. ¥ UaIlluecs COCTaB-
JIAIOT YPaBHEHUA PEaKIIWil, ITIOKa3bIBas IIEPEeXOM 3JIEeKT-
POHOB CTPEJIKOM.

Hanee paccmaTpuBaeM OCOOEHHOCTY B3aUMOJAENCTBUS
METaJIJIOB C KaXKJA0H M3 IPYIN BEIleCTB.

XapakTepusdysa B3aHMMOJENCTBUE METAJIJIOB C BOIOM,
cocTaBiigeM cxemy 27.

Cxema 27
BsaumopeiicTBe METAJJIOB C BOIOM

M + H,0 —> M(OH),, + H,, rne M — mienouHoii, mien104-
HO3eMeJbHBIA MeTaJLJI UJIN aJIOMUHNHA

¢
M + HO — MxOy + H,, rme M — wmeranns,
HaXOIAIIMECd B JJIEKTPOXMMHUUECKOM DALY HAIPSIKeHUN
OT Maprasiia 0 CBUHIIA (BKJIIOYUTEIHHO)

M + H,0 - .., rae M — wMeTanabl, HaXOIAMHNECS
B JIEKTPOXUMHUUYECKOM DALY IOCJIe Bomopoaa

Yuaminecsas KOHKPETU3UPYIOT cxeMy 27, COCTABJAA
ypaBHEHUA peakmuii, Kod((PUIMeHTHI B KOTOPBIX pac-
CTaBJISIOT METOJOM 3JIEKTPOHHOTO OajaHca.

XapaxkTepusys B3auMoIeliCTBHMEe MeTAJJIOB ¢ KHCJIOTA-
MU, COCTaBJIsieM cxemy 28 um oOpalljaeM BHUMAaHNE yda-
IUXCA Ha TO, YTO HEOOXOAMMO HCIIOJb30BATEH JIEKTPO-
XUMUAYECKUHA PAS HAIPAKEHUIH.
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Cxema 28

BszaumogeiicTBMe METAJIOB C KMCIOTAMMU

1) MmeTaym OOJMKEH HaXO-
OUTBCA B JJIEKTPOXUMUUYE-
CKOM DALY HaIPIKEeHUHR
JIleBee Bogopoaa

3) B peayjbTaTe peaxiiuu
IOJIKHA 00pasoBaThCs pac-
TBOPUMAsSA COJIb, TAK KaK B
MPOTHUBHOM CJIyuae OHa II0-
KPOET MeTaJlI OCAaAKOM U
JOCTYII KUCJIOTHI K METAJLITY
IPeKpPaTUTCA

M+ H, Ac —>

M,Ac, + H,!

2) I peaKIUii He peKo-
MeHJIyeTCA  UCIOJbH30BATH
II[eJI0YHbIE METAaJIJIBI

4) mo-ocobomMy B3amMOeEH-
CTBYIOT C MeTaJlIaMU a30T-
Hasl U KOHIEHTPUPOBAHHASA
cepHasa KUCJIOTHI

3aTeM yJaluecs YCTHO BBIIIOJHAIOT 3ajaHue.
VKasKuTe HApHI BEIEeCTB, KOTOPLIE MOT'YT B3aMMOIE-
CTBOBaTh MeXXKOy coboii. Ecau peaxiiusa He IpoTeKaer,

VKAQKUTE IPUYNHY.
a) Mg + HCl —> ..;
6) Zn + H,PO, —> ...;

B) Al + HySO, g5y~ -+

r) Ag + HCl —> ...;
n) Fe + HCl — ...;

e) Pb + HySO, o6y -+

&) Al + HCl —> ... .

VpaBHeHNa peaxIuii, COOTBETCTBYIOIIUX II4paM Be-
II[eCTB, B3aMMOJIEHMCTBYIOIIUX APy C APYIoM, MOXKHO
MIPeAJIOKUTH COCTABUTD, BBIMIOJIHAA JOMAaIllHee 3aJaHue.

BzaumogeiicTBre MeTaJJIOB C PACTBOPAMU COJIeH pac-
cMaTpUBaeM, COCTABJIAA cxeMy 29.
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Cxema 29
BzauMmopgeiicTBIe MeTaJIJIOB C paCTBOpPaMu coJiei

1) MeTas KOJXKEH HAXOAUTHCA B 9JIEKTPOXUMUUECKOM DALY
HaIpAXKEHUH JieBee MeTallia, 00pasyIomiero coilb

A

M + M, Ac, —> M,Ac, + M

— T

2) Ina pearkIuii He PEKO- 3) B pe3yibTaTe peariiuu
MEeHAyeTCA  HCIOJb30BaTh IOJIXKHA 00pasoBaThCA pac-
IIeJIOYHBIE MEeTAJIJIEI TBOpUMASA COJIb, TAK KaK B

IPOTUBHOM CJy4Yae OHa IIO-
KpPOET MeTaJJl OCAZKOM U
JOCTYII KMCJIOTHL K MeTaJLIy
IpeKpaTuTCca

IIpepnaraeM yCTHO OHpemeNNTb, MEXKAY KAKUMU IIa-
paMu BeIllecTB IPAKTUUYECKH OCYIIIeCTBUMBI PEaKITUN:

a) Al + Hg(NO3)gppy = -5

6) Zn + MgClz(p_p) —

B) Fe + ZnClz(p_p) —> ..

r) Zn + Pb(NO3)g, ) — --- -

YpaBHeHUsA peakIuii, COOTBETCTBYIOIIMX IIApPaM Be-
I[eCTB, B3aMMOAEMCTBYIOIMUX APYr' C APYroM, MOXKHO
MPeIJIOKUTL COCTABUTD, BBIMOJIHAS JOMAaIIIHee 3aJaHue.

MeTa/LIOTEPMUI0O — B3aMMOJIEHMCTBIE METAJLJIOB C OK-
cHUJaMHU MeTAaJIJIOB paccMaTpHBAaeM Ha IpPUMepe pPeaKI[uii
amoMuHuA ¢ okcugoMm kesesa (II1) u xaabpusa ¢ okcugoOM
Bosb(ppama (VI), TaKk KaK OHI UMEIOT IIPAKTUUECKOe IIPH-
MeHEeHHe.

Yuaruecs 3acayIInBaOT COOOIeHNe ONHOKIACCHUKA
«MeTaioTepMusa 1 ee IPUMEHEHIE » .

B zakiroueHne ypoKa akTyaJIn3nupyeM IIOHATHE O KOp-
posumu, ee Bumax u crmocobax 00pLObI ¢ HElA.

Koppo3us — 3TO caMOIpPOM3BOJIbHOE pas3pyIleHue
MEeTAaJIJIOB U CILJIABOB IIOJ JeliCTBHEM OKPYKaloIlleil cpe-
IBI.

.
cesy
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VYuaruecsa 3aciymrnBaioT COOOIIEHWSA OJHOKJIACCHU-
KOB «Bpen, HaHOCUMEBIN KOpposueii», «PaKkTOpPhI, BHI3HI-
BaloIe KOPPO3UIO, BUABI KOPPOSUU » .

IIpomecc XxmMHUUYECKON KOPPO3SHUUM paccMaTpuUBaeM Ha
IIpuMepe ’Kejesa, COCTABJAEM YIIPOIeHHOEe ypaBHEHUE
peaxIuu 9TOro mpoilecca.

IJIEKTPOXMMUYECKYI0O KODPPO3UIO paccMaTpuBaeM Ha
IIpUMepe IIPOIECCOB, MIPOUCXOAAINX IIPU KOHTAKTE JKe-
Jie3a ¢ MebI0 B BOJHOM DPacTBOpe 3jeKTposuTa. Popmy-
JIUPYEM BBIBOJ, O TOM, UTO IIPU SJEKTPOXUMUUIECKOH KOp-
posuu paspyiiaercs 6oJiee aKTUBHBIN MeTaJLJ.

BiusaHue pasiuYHBIX YCJIOBHHM Ha KOPPO3UIO JKeJsesa
MOJKHO 00CYIUTD, UCIOJIb3ys PUCYHOK 121 yuebHUKA.

Yuaruecsa 3acaymInBaT COO0IeHNe OJHOKJJIaCCHUKA
«Cmoco6®I 3aUTHI OT KOPPO3SUM» .

JoMawHee 3agaHwMme. §20, yop. 1—6.

WMhowBumpagyanbHbl e 3apjaHunasa Ilogroro-
BUTH coo0IeHn (K YPoKy «OcHOBaHUA»): «IIpumeHeHME
peaKnuii KUCJIOTHBIX OKCHUJOB C OCHOBaHUAMU», «IIpu-
MeHEeHUe PeaKI[Ui CoJIell ¢ OCHOBAHUAMU » .

Kncnotbl HeopraHunyeckme
n opraHuyeckune (1/3)

Ll e n n. ITosHaKOMUTL yUaIIUXCA C XapPaKTEePUCTUKOM
KJIacca KHMCJIOT: UX COCTABOM, HOMEHKJATYpPOM, KJIACCHU-
(puramnuein, XUMIYECKUMU CBOMCTBAMMY 1 ITPUMEHEHIEM.

TpeboBaHMA K YPOBHIO MOArOTOBKM YYaLLUXCS

3HAaTb U NOHMUMATHL:

e OIpeJesieHUsd MOHATUN «KUCJIOTHI», «KHUCIOPOACOIEP-
JKalliue KUCJIOThI», «0eCKHCJIOPOAHBIE KUCJIOTHI»,
«OTHOOCHOBHBIE KMCJOTBI», «JIBYXOCHOBHBIE KHCJIO-
THI», «TPEXOCHOBHBIE KMCJIOTHI», «CJIa0ble KHUCJIOTHI»,
«CHJIbHBIE KHCJIOTBI», «CTa0MJIbHBIE KHCJIOTEI», «HE-
CTa0UIbHbBIE KMCJIOTHI» ;

e OCHOBHKIE KHCJOTBI (CEepHYIO, a30THYIO, COJSHYIO,
dochopHyI0, KPEMHIEBYIO, YKCYCHYIO);

e 00JIaCTH IPUMEHEHNA HEKOTOPBLIX KKCJIOT.
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YMeThb:

e OIpemeNsaTh IPUHAAJIECIKHOCTD BEIeCTB K KJIacCy KUC-
JIOT ¥ IPOBOJIUTDH UX KJIACCU(PUKAIIUIO;

e HAa3LIBATh KUCJOTHI II0 TPUBUAJIBLHON M MEKIyHApPO/I-
HOM HOMEHKJIaType;

¢ O00BACHATH 3aBUCUMOCTL CBOMCTB KHCJIOT OT UX COCTa-
Ba U CTPOEHUS;

e XapaxTepu30BATh O0II[1e CBOMCTBA KIUCJIOT.

MeTopgunyeckune pekomMeHaauunn

CoobirjaemM TeMy ypoKa. Ydalluecs 3acJayIINBAIOT CO-
o01eHMe OfHOKJIaccHUKa « KucaoTsl B mpupoae».

IIpepgnaraem chopMyaUpPOBaTh M3BECTHBIE YUAITMMCS
ompefesieHns TOHATUSA «KUCJIOTHI» C TOUYKKU BPEeHU:
1) cocTaBa 3TOTO KJacca BeIecTB; 2) TEOPUU BJIEKTPOJIN-
THUYECKOM JUCCOI[UAINN.

Jlaee maeM xapakTepHCTHUKY KJjacca Kucaot. Ha ypo-
Ke MOYKHO WMCHOJIb30BaTh HarJAgHOoe mocobme «Kwucio-
ThI», «CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX Be-
IIeCTB», «AJITOPUTM HCIOJIb30BaHUA Tabaunel «CBoiicT-
Ba OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIeCTB» .

Kucmaors:

1. Obuas dopmyna.

Ha ocHOBanum c(hopMyIupPOBAHHBIX OIIPEAeJeHUN MO0-
HATUA «KUCJOTHI» IpejiaraeM 3amucaTh o0y popMy-
JIY KUCJIOT:

H Ac,

rage H — atom Bogopona, Ac — KHUCJIOTHBIHM OCTATOK.
2. HomeHknarypa.
OTrmeuaeM cienyiolre 0co6eHHOCTH HOMEHKJIIATYPHI:

e UIA KaKJOH M3 KUCJOT XapaKTepHO CBOe Ha3BaHUeE;

e BO BCEX HA3BAHUAX BEIIECTB 9TOTO KJACCa eCTh CJI0BO
«KHCJIOTA» ;

e HA3BAHWUS OPraHUYECKUX KUCJIOT COCTABJIAIOT B COOT-
BETCTBUU C IpaBmiamMu MeXaAyHapoaHOI HOMEHKJIA-
Typsl TIOITAK;
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e HEKOTOpBIe OPraHWYEeCKUe KUCJIOTHI UMEIOT TPUBUATb-
Hble (ICTOPUYECKU CJIOKUBIIIMECA) Ha3BaHUA (HAIIPU-
Mep, MypaBbUHAaA, YKCyCHasd, IaBejeBas 1 Ap.).

IIpu usyuenuu Kypca 2 4 B HEJEIIO MOYKHO aKI[eHTHU-
poBaTh BHUMaHMeE yUalIuxcs Ha 0COOeHHOCTAX HasdBaHUI
KHCJIOT, 00PA30BaHHBIX OJHUM XMMHUYECKUM 3J€MEHTOM
B PasHBIX CTEIIEHAX OKUCJIEHUs, HAIPUMeED CEpPHOII U cep-
HUCTOM, a30THOMN 1 a30TUCTOM.

3. Knaccnpukaumsa.

Hcmonbaysa Ttabauily 6 yueOHHKA, paccMaTpUBaeM
KJjJaccu(pUKaUio KHUCJIOT IO CJAEAYIOINMM IIPU3HAKAM:
HaJuure KHWCJIOPOAA; OCHOBHOCTH (umcyio atomoB H B
MOJIEKYJIE, CIIOCOOHBIX 3aMeEIAaThCsA HA METAJJI); PACTBO-
PUMOCTH B BOJZie; JIeTYyYeCTh; CTEIEeHb 3JIEKTPOJUTHUYE-
CKOI1 TUCCcOoIuanuu; CTabuJIbHOCTD.

C 1es1bI0 DKOHOMUY BPEeMEHU Ha yPOKe yuallluecs Mo-
TYT CaMOCTOSATEJNLHO PACCMOTPETHh 3TOT MaTepHuasl IIpu
BBITIOJIHEHUY AOMAITHeH paboThl. B 9TOM ciayuae MOXKHO
MIPEAJIOKUTD CJAeAYIOIIe 3aJaHusA.

1. JaiiTe xapaKTepUCTUKY ABYX KHUCJIOT (II0 BHIOGODPY)
110 PA3JIMYHBIM IIPU3HAKAM KJIAacCU(PUKAIIUA.

2. Broumure GopMyabl KMCJIOT B PUCYHKH, OTPAKAIO-
e KjaaccuGuKamuio KUCJIOT.

a) H,S, H,SO,, HNO;, CH;COOH, H;PO,;

»
azor®

6) H,S, HCI, C,,H,,COOH, CH,COOH;

L KUCIOTE} O,ELHOOCHOB‘
3
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8) H,S0,, HCl, HNO,, CH,COOH;

syse KHCIOTE O/IHOOCHOB,
&,

§®

r) HCl, H,S0,, HCOOH, C,,H,,COOH, H,PO,.

e KUCIOTEY O,uHoocHOB

Louw

B
“o

4. XiMnyeckme CBOWCTBA.

BsaumopeiicTBre KMCJIOT ¢ MeTaJJIaMi OBLIO IIOAPOO-
HO PAcCMOTPEHO Ha IPeAbIAYIIEM YpPOKe, II09TOMY yua-
Iuecs MOT'YT BBIIOJHUTH 3aJaHue 0e3 IMOBTOPEHUS Te-
OpPEeTHUUYECKOro MaTepuaJa.

CocTaBbTe YpaBHEHHUS PEAKIUI ABYX METAJIJIOB C CO-
JITHOM KMCJIOTOI M IBYX METAaJLJIOB ¢ pasbaBJIEHHOI cep-
HOM Kucaotoii. PaccraBbTe KO3hGMOUIIUEHTHI METOLOM
2JIEKTPOHHOT'O OaJiamca.

Hanee ormeuyaeM 0COOEHHOCTH B3aMMOJI€HICTBUA a30T-
HOU M KOHIIEHTPUPOBAHHOM CEPHOU KHCJIOT C MeTaJljia-
MU, COCTABJIAA CXEMBbI:

M + HNO, —> M(NO,), + H,0 + ... (NH,NO;, N,, NO,
NO,);

— M,(SO,), + H,0 + ... (H,S, S, SO,).

OTrMeuaeM, 4TO 00OpasoBaHMe TOT'O MM MHOTO IMPOAYK-
Ta peaknuu (13 yKasaHHBIX B CKOOKax) 3aBUCUT OT KOH-
IMeHTPAIuU KUCJIOThI, ITOJOMKEHNUI MeTaJljaa B 9JIEKTPOXU-
MUYECKOM PNy HAPSKeHUI, TeMIIepaTyphbl.

HexoTopbie MeTasisl (HarpuMep, aJIOMUHUNA U JKeJie-
30) IACCUBUPYIOTCA KOHIIEHTPUPOBAHHLIMM a30THOM U
CEePHOM KUCJIOTAMH.

Vuaruecs BBITIOJHSIOT 3aJJaHUE.

M + H,SO

4(xoHII)
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PaccraBbTe K09 (PUITMEHTEI B peaKIUAX, CXeMEI KOTO-
PBIX IIpUBEAEHbI HUXKEe, METOJ0M 3JIEKTPOHHOTO OajiaHca:

a) Cu + HNOs(ROHH) — Cu(NO,), + H,O + NO,;

6) Cu + HN03(pa36) — Cu(NO,), + H,O + NO;

B) Cu + H2SO4(KOHH) — CuSO, + H,0 + SO,;

r)Zn + HZSO4(K0Hu) — ZnS0O, + H,0 + H,S.

Yuarminecs 3acayminBaioT cOOOIIIeHNe OTHOKJIACCHUKA
«Hcmonp30oBaHMe peaxkiiiy MEeTaJLJIOB C KHCJIOTAMM» .

Crenyiolliee CBOMCTBO KMCJIOT — B3aMMOJEMCTBUE C
OCHOBHBIMU 1 aM(OTEPHLIMU OKCHULAMM, IIPU 3TOM 00pa-
3YIOTCS COJIb 1 BOJA:

M,O, + H,,Ac —> M,Ac, + H,0.

HemoHcTpupyeM B3aumomeiicTBue oxcuza mexnu (II) c
CEepHO KMCJIOTOM, aKIleHTUPYeM BHHUMAaHNE Ha yCJIOBUU
IIpoTeKaHUA peakiuu. IIpegiaraem 1aTh ee XapaKTepuc-
THUKY C TOUKU 3PEHUA BCeX M3YUEHHBIX IPU3HAKOB KJac-
cupuKaUU XUMUYECKUX PEaKIUi.

Yuaniuecsa BBITIOJTHAIOT 3aJaHUE.

Bri6epure GopMyabl BeIllecTB, KOTOPHIe OyAyT B3au-
MozielicTBOBaTE ¢ conaHoll Kuciotoii: CuO, CO,, Fe,O,,
NO. CocraBbTe MOJIEKYJSPHBIE W HOHHBIE YpPaBHEHUS
BO3MOJKHBIX PeaKIuii.

MosKHO TpPeAsOKUTH yUYalllUMCA HCIIOJb30BaTh IS
COCTaBJIEHUA HOHHBLIX YPABHEHUIN peaKIuil HaTrJIAIHOE
mocobue «/oHHbIe YpaBHEHUA PEAKIIUIi» .

Yuaruecsa 3acJaymInBaOT COO0IeHNEe OJHOKJIAaCCHUKA
«Hcnonb3oBaHME peakIiny OKCUIOB METAJIJIOB C KMCJIOTA-
MU>» .

Hajee paccmaTpuBaeM B3aMMOJENCTBUE KHUCJOT C OC-
HOBaHUAMU U aMPOTepHBIMU Tuapokcuzamu. CocTaBiis-
eM CXeMy peakIluu B 00IleM BUje:

M(OH), + H,,Ac — M, Ac, + H,0.

IIpepyaraeMm BCIIOMHUTHL HA3BaHWE PEAKIIUU 3TOTO
TUIIa — PeaKIus HEeUTpaamsanuum — U OOBACHUTHL €ro.
JleMoHCTpHUPYeM PeaKIIUi0 HeHTpaJIu3aIun.

Yuamueca 3acaymInBaioT coOOIIeHre OTHOKJIACCHUKA
«IIpumeHeHUEe peaKIIUU HeATpaJIU3aAIUT» .
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Vuarmuecs BBITIOJHSIOT 3a/JaHUE.

CocTaBbTe ypaBHEHHUA PeaKiiuii B MOJEKYJIAPHON u
VOHHOUN (hopMax MeKIy: a) CEPHOU KHMCJIOTON U THUAPO-
KcuaoM HaTpudA; 0) COMAHOM KHCIOTONH U TUAPOKCHUIOM
skenesa (III).

3aTeM paccMaTpUBaeM B3aUMOAEHCTBUE KUCJOT C CO-
asmu. CocTaBiisieM CXeMy peaKIIuu B 00IIeM Bue:

M,Ac, + H,,Ac’—> M, Ac, + H, Ac.

VcioBue npoTeKaHUs peakiinii JaHnHoro Tuna (o6paso-
BaHME OcaJKa WJIU rasa) ydalliuecsa MOTYyT Ha3BaTh CaMMU.
IIpennaraem BBITIOJIHUTE 3aaHue.

3anumnre ypaBHEeHUA BO3MOMKHBIX peakiuii. I3 OyKs,
COOTBETCTBYIOIIIUX NPABUJIBHBEIM OTBETAM, BBl COCTABUTE
HasBaHMe IPUPOIHOr0 COeINHEeHUS KaJIbIIUA:

a) HCI + Na,Si0; —

6) HNO; + CuCl, —

B) H,SO, + BaCl, —

r) HCl + AgNO; —

1) H,PO, + KC1 —

e) HNO; + CaCO3 —

Hna aByx peakmuii (1o BBIOOPY) COCTaBbTE MOHHBIE
YpaBHEHUA.

OrMmeuaeM, UTO HEKOTOPbIE M3 peakIiuii KMUCJOT C CO-
JSIMY WCIIOJIB3YIOTCS B JIabOpaTOPHOM IIpaKTUKe s
o0HapysKeHUsT HEKOTOPBhIX aHMoOHOB. Hampumep, peakTu-
BOM Ha KapOOHAT-WOH W CUJUKAT-WOH ABJIAIOTCS MOHBI
BOZIOpPO/Ia, T. €. CUJIbHBIE KWCJOTHI. JleMOHCTpUpPyeM CO-
OTBETCTBYIOII[VIE PEaKIM! M OTMEUYaeM, UTO COOTBETCT-
BE€HHO B IIEPBOM CJIy4Yae BBIAEJSIEeTCs ras, a BO BTOPOM —
o0pasyeTcs CTYAEeHUCTHIN 0CaloK.

Crenyroiiiee CBOMCTBO KHCJIOT — B3aMMOJIEHCTBUE CO
cuupTaMu ¢ 00pa3oBaHMEM CJIOKHBIX d(GUpoB (peaxkiusa
aTepuUKaAINNN) — pacCMaTPUBAaeM Ha IIPUMeEPE B3aMMO-
JIeHCTBUA YKCYCHOM KWCJIOTHI C STUJIOBBIM CIIUPTOM U
a30THOM KHUCJIOTHI C TJINI[EPUHOM.

JJIa 3aKpelieHuA MaTepuraJia O BCeX CBOMCTBAaX KHUC-
JIOT ydalliecsa BLINOJHAIOT 3aJaHue. 3aluInTe ypaBHe-
HUSA IPaKTUUYECKU OCYIIEeCTBUMBIX peakIiiuii. Eciu peak-

ol =R
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nus He IIPOTeKaeT, YKaKuTe mpuuuHy. M3 OyKB, COOT-

BETCTBYIOIIIMX BO3MOMXHBIM peaKIIUAM, BBI COCTaBUTE

Ha3BaHIe MeTaJLIa:
a) HCI + Li,CO; —
6) H,SO, + H,Si0; —
B) HCl + Ag —>
r) H,SO, + Ca(NO;), —
n) HCl + Fe,03 —
e) HCl + SO, —
#x) HNO; + KOH —
3) H,SO, + Al —

SSEHASO@ A

Hanwumure noHHbIe YPABHEHUA BO3SMOYKHBIX PeaKI[Uii.

JoMawHee 3agaHwMe. §22, yop. 1—5.

WMhowBumpayanbHble 3apjaHuns Ilogroro-
BUTB co00IeHnsd (K ypoky «Cosim HeopraumyecKue u op-
raHnyeckue»): «IIpumeHeHUME cojleli B IIPOMBIIIIIEHHOC-
T™», «lIpuMeHeHUe coJieli B CEJIbBCKOM XO3SIMCTBE»,
«IIpumeneHwre coJieil B OBITY» .

OCHOBaHNsi HeOpraHMyeckne M opraHuyeckue
(1/3)

Ll e n n. ITodHAKOMUTE yUYaIUXCA C XapaKTEePUCTUKOM
KJIacca OCHOBaHUM: X COCTABOM, HOMEHKJIATYPOIl, KJac-
cuuranmueii, XUMUUYECKUMHU CBOWCTBAMH U IIPUMEHe-
HUEM.

TPEGOBaHVISI K YPOBHIO NMOArOoTOBKU Yy4allnxca

3HAaTb M MOHUMATEL:

e OIIpeJeJeHUSA IMOHSATHUHN «OCHOBAHUA», «KHCJIOPOIACO-
JepJKalliie OCHOBAHUA», «0ECKIUCJIOPOSHELIE OCHOBA-
HUA», «OOJHOKHCJIOTHBIE€ OCHOBaHHUA», «ABYXKHMCJIOT-
HbI€e OCHOBaHUA», <<CJIa6I>Ie OCHOBaHUA», «CUJBHBIE
OCHOBAHUA», «CTaGI/IJIBHLIe OCHOBaHUA», «Hec'ra61/u11,-
HbBIEe OCHOBAHUA» ;

° 06JIaCTI/I IIPUMEeHEeHUA HEKOTOPBIX OCHOBAHUMA.
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YMeTb:

e ONpeneNATh MPUHAINIEXHOCTh BEIeCTB K KJACCy OC-
HOBaHWH M MMPOBOIUTH UX KJIACCUPUKAIINIO;

e HAa3BIBATL OCHOBAHUSA II0 MEXXIYHAPOMHON HOMEHKJIA-
TyDe;

e XapaKTepus0BaTh O0I[Me XMMUUYECKHEe CBOCTBA OCHO-
BaHUM.

MeToaudeckue peKoMeHpaUun

Coob1ijaem Temy ypoka. IIpemnaraem chopmyaupo-
BAaTh M3BECTHBLIE yUAIIIUMCS OIpeAeSIeHUA MOHATUSA «OC-
HOBaHUA» C TOUKMU 3peHUsd: 1) cocraBa sTOro Kjacca Be-
IIeCTB; 2) TEOPUHU SJIEKTPOIUTUUECCKON JUCCOIAI[UH.

Hlajiee maeM xapaKTePUCTUKY KJacca ocHoBauuii. Ha
YPOKe MOYKHO HCIIOJIb30BaTh HaTJIAAHBIe mocoousa «OcHo-
BaHUA», «CBOICTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKUX
BeIIeCTB», « AJITOPUTM MCIIOJb30BaHUA TA0IUILI « CBOIi-
CTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB».

OcHoBaHUA

1. Obwas dopmyna.

Ha ocHoBaHuu c(hopMyINPOBAHHBIX ONpPEAeIeHui mo-
HATUA «OCHOBaHUSA» IIpeAJiaraeM 3aIlncaTh 0o0Iyo (op-
MYJTy OCHOBaHWI:

M(OH),,,

rae M — cumBoJ asemenTa-merasiaa, OH — rugpoxcuiin-
HasdA rpymmna.

2. HomeHknatypa.

OrMmevaeM cienyolue 0COOeHHOCTY HOMEHKJIATYPbI:

e Ha3BaHUA HEOPraHWUYECKHX OCHOBAHUU COCTOAT U3
CJI0BA «TUAPOKCHUI», HA3BAHUA XUMHUUYECKOTO 3JIEMEeH-
Ta-MeTaJlJla 1 PUMCKON ITudphI, KoTopas ob003HAUAET
CcTeleHb OKUCJIEHUS MeTasijaa (AJA MeTajJioB C Iepe-
MEHHOU CTeIleHbI0 OKMCJIEeHUS) U 3alncChbIBAeTcAd B
CKOOKax;

e Ha3BaHUA OPraHUYECKUX OCHOBAHUII COCTABJIAIOT B CO-
OTBETCTBUM C IpaBuiaaMu Me:KIyHapOIHON HOMEHK-
narypsl TIOITAK;

e HEKOTOpble OpraHMYecKue OCHOBAHUSA MMEIOT TPUBHU-
aJibHbIe Ha3BaHUs (HAIpUMep, aHUJINH).
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3. Knaccndukaums.

Ucnonnsya tabauny 7 ydueOHMKA, paccMaTpuUBaeM
KJIacCU(PUKAIIMI0 OCHOBAHUM 110 CJIEAYIOITUM IIPU3HAKAM:
HaJuure KUCJI0pOoJa; KUCJIOTHOCTE (umucyo rpynn OH™ B
coCTaBe UJIV YUCJIO IPUCOeIUHAEMBIX KATHOHOB BOJIOPOIA
H'); pacTBOPHUMOCTE B BOJiE; JIETYUECTh; CTEIEeHD DJIEKTPO-
JIUTUYECKOU AUCCOIHAINN; CTAOMIBHOCTD.

C 1mesiblo BKOHOMUY BPEMEHU Ha YPOKe yUalluecs Mo-
TYyT CaMOCTOSATEJNLHO PACCMOTPETHh 3TOT MaTepHuasl IIpu
BBITIOJIHEHUY AOMAIIIHeH paboThl. B 9TOM ciayuae MOXKHO
IPEJIOKUTH CJIeAYIOIINe 3aJaHnA.

1. [TatiTe XxapaKTepUCTUKY ABYX OCHOBaHUU (IO BbBI-
00py) 0 PA3JINUHBIM IPU3HAKAM KJaaccupUKamuu.

2. Boumurte GopMyabl KUCJIOT B PUCYHKU, OTPaXKaro-
e KJjaaccupuKamuio OCHOBaHUM.

a) CgH;NH,, NH, - H,0, CH;NH,, Cu(OH),;

o OCHOBAHIs HepacTBob

6) NaOH, C,H,NH,, NH, - H,0, Ca(OH),

OBaHU Opnno
o OCH A Kue 76

4. XriMnyeckme CBOWCTBA.

OTMeuaeM, UTO PACTBOPUMEBIE OCHOBAHUS B3aNMMOIE-
CTBYIOT C HEKOTOPBIMU MeTaJIJIaMK. ¥ UYallliecsd paccTaB-
JSAI0T K09(h(PUIIMEHTHI B cXeMaX peakIuil (9TOT MaTepuall
MIPUBOAUTCS He IJIA 3alIOMUHAHUA):

a) aIIOMUHUA C PACTBOPOM HATPUSI:

Al + NaOH + H,0 —> Na[Al(OH),] + H,;
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0) MUHKA C PACTBOPOM THAPOKCUIA KaJIUA:
Zn + KOH + H,0 — K,[Zn(OH),] + H,,.

BsaumogeiicTBrie OCHOBAHUNI ¢ KMCJIOTAMU OBIIO IIOJ-
poOHO paccMOTpPeHO Ha IPeABIAYIIEM YPOKe, II09TOMY
yuJalinecs MOTYT BBIIOJHUTH 3aJaHue 0e3 IMOBTOPEHUSA
TeOpPeTUUeCKOro MaTepuaJia.

CocTaBbTe IO OBa ypaBHEHUS peaKIlHil, COOTBETCT-
BYIOIIUX COKPAIIeHHBIM MOHHBIM YPaBHEHUAM:

a) H" + OH™ = H,0;

6) Cu(OH), + 2H" = Cu?* + 2H,0.

OTMeuaeM, UYTO 5TO CBOMCTBO XapaKTepHO KaK IJIsd
PacTBOPUMEBIX, TAK U [AJIA HEPACTBOPUMBIX OCHOBAHUM.
JleMOHCTPUPYEM COOTBETCTBYIOIINE PEaKIINM, HAIIPUMeED
B3aMOJeICTBME PacTBOpa TUAPOKCUIA HATPUS C COJIS-
HOM KucjoToit u rugpokcuna menu (II) ¢ pacrsopom asor-
HOM KHUCJIOTHI.

Crenyroiliee CBOMCTBO OCHOBAHUM — B3auMOEHCTBIE
C KUCJOTHBRIMEU U amMdoTepHbIMU oKcugzamu. CocraBiasem
CXeMy peakIiiu B 00IlleM BUIE:

9,0, + M(OH), — M, Ac, + H,0.

Vuaruecs BBITIOJHSIOT 3aJaHue.

IToguepxkuuTe (QOPMYJILI BEIECTB, KOTOpPLIE OyIyT
B3aMMOJIe/ICTBOBATh C PAaCTBOPOM THJIPOKCHUAA KaJIU:
SO;, CuO, P,0,, Si0,, Al,04, FeO. CocraBpTe MOIEKY-
JAPHbIE U MOHHBIE YPABHEHU ST BOBMOKHBIX PEaKIIU.

Yuarmuecs 3acJIyIINBAIOT COOOINEHNEe OJHOKJJIACCHUKA
«IIpuMmeneHMe peaxkIiMii KUCJIOTHBIX OKCHJOB C OCHOBA-
HUAMUI» .

XapaxkTepusysa CcJenyiollnee CBONCTBO OCHOBAHUMN —
B3aIMOJ[EICTBIE C COJIAMMU:

M,Ac, + M'(OH),, — M, Ac, + M(OH),,,

oTMeYaeM, YTO OHO XapPaKTEPHO TOJILKO IJA PacTBOPU-

MBIX OCHOBaHUM. IIpemgnaraem chopMyIpoBaTh yCJIOBUE

OpoTeKaHNe TAKUX peakIuil (peakI[uy IIPOTEeKAIOT TOJIb-

KO B TeX caydasax, ecii 00pasyeTcs 0caJoK MU Tas).
VYuaruecs BBITIOJHSIOT 3aJJaHUE.
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3anuinuTe ypaBHEHUS BO3MOMKHBIX peakmumii. U3
OYKB, COOTBETCTBYIOIIUX TMPABUJIBHBIM OTBETAM, BBI CO-
CTaBUTE Ha3BaHMe IPUPOJHOTO COeINHEHUS KaIbIlHA:

a) Ca(OH), + NH,Cl —

6) NaOH + Ba(NO;), —

B) KOH + FeCl; —

r) Ba(OH), + NaNO; —

n) LiOH + CuSO, —

CocTaBbTe MOHHBIE YPABHEHUA.

OTMeuaeM, UTO HEKOTOPbIE 13 PeaKInii IIleJoUel ¢ co-
JIIMH HWCIIOJIb3YIOTCS B JIAOOPATOPHOM IIPaKTHKe AJIA 00-
HapyKeHUsA HeKOTOPhIX MOHOB. Hampumep, peaKTHBOM
Ha oH aMmMoHUA u noH Mmenu (1) sBasatorca mienoun. e-
MOHCTPHUPYEM COOTBETCTBYIOIIIVE PEaKIIMU U OTMedaeM,
YTO COOTBETCTBEHHO B IIEPBOM CJyUYae BBIAENAETCS aMMU-
aK, a BO BTOPOM — oOpasyeTrcs roJy0oii ocamok.

Yualuecsa 3acJyHINBAIOT COOOIeHNEe OTHOKJJIaCCHUKA
«IIpumeneHMe peakiuii cojeil C OCHOBAHUSIMM » .

Hanee aKIleHTUpYeM BHHUMAaHMNe Ha O0COOEHHOCTAX He-
PacTBOPUMBIX OCHOBAHUII — MX CIOCOOHOCTH pas3jaraThb-
cs IPU HarpeBaHUMU.

VYuaruecsa coCTaBIAIT YpaBHEHUSA pPeaKIlUil, IPOUC-
XOAANINX NPU HarpeBaHUU: a) ruapoKcuaa xesesa (I1I);
6) rupporcuzna menu (I1); B) rugporcuma menu (I).

JdeMoHCTpUPYEM pasJio:KeHre IIPU HarpeBaHUU TUAPO-
kcuga menu (II), mosyueHHOT0 B IPEABIAYIIINUX OMbITAX.

A 3aKkpelnyieHUsA M3YUYEeHHOTO MaTepuaja O CBOICT-
BaxX OCHOBAHUM MOKHO TPEAJOKUTH yUalllUMCS COCTa-
BUTh YPaBHEHUSA peaKIMil, XapaKTepUs3yIOI[UX CBOICT-
Ba: a) rUApoKcuaa Kaausa; 0) rugporcuzga xeiesa (II);
B) aMMHaKa.

JoMawHee 3agaHMe. §23, yop. 1—5.

S HAOR

Conu HeopraHM4YeckUx N opraHUYeckmnx
kncnot (1/2)

Ll e n n. ITosHAaKOMUTD YyYAIIUXCA C XapaKTEePUCTUKOMN
KJacca coJeil: MX COCTaBOM, HOMEHKJIATYPOi, Kiaaccudu-
Kamnueil, XUMUYEeCKUMHU CBOCTBAMU U IPUMEHEeHNEeM.
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TpeGoBaHNS K YPOBHIO MOArOTOBKMU

3HaTb M NOHUMATEL:

e oOIpemeeHUs MOHSATUN «COJU», «KHUCIBIE COJHU», «OC-
HOBHBIE COJIM»;

e 00JiacTU HIPUMEHEHUsI HEKOTOPBIX COJIEH.

YMeTsb:

e OIPEeIeNATHh NPUHAAJIEKHOCTh BEIeCTB K KJIAcCy CO-
JIefl M TPOBOJAUTD X KJIacCU(PUKAIINIO;

e Ha3bIBATh COJIM IO MEKIYHAPOLHON HOMEHKJIATYypE;

e XapaKTepu30BaThb XMMUUYECKNE CBOMCTBA COJIEH.

MeTopgun4yeckune pekomMmeHpauumn

Coobmiaem Temy ypoka. Ilpennaraem chopmyaupo-
BaTh M3BECTHHIE yUAIIMMCH OIPEEeJIEHUA MOHATUA «CO-
JU» ¢ TOYKU 3peHus: 1) cocTaBa 3TOro Kjiacca BeIEeCcTB;
2) Teopuu 3JeKTPOJTUTUYECKOIN TUCCOIUATIAH.

Hanee maem xapaKTepuCTHKY KJacca coJieii. Ha ypoxke
MOKHO WCIIOJb30BaTh HarisgHbie mocobusa «Comm»,
«CBoiicTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKUX Be-
IIeCTB», «AJITOPUTM HCHOJIb30BaHUA Tabaunel «CBoiicT-
Ba OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIIECTB .

Couu

1. Obwas dopmyna.

Ha ocumoBannu chopMyIMPOBAaHHBIX OIPEAEJeHUI I0-
HATUA «COJIM» IMpeAJaraeM 3amucaTb o0Ilyio (Gopmysy
OCHOBaHUI’:

MxAcy,
rae M — cumMBOJI 3eMeHTa-MeTajia, AC — KUCJIOTHBIN
OCTaToOK.

2. HomeHknatypa.

HasBauusa coJseit cCOCTOAT U3 Ha3BaHUA KUCJIOTHOTO OC-
TaTKa ¥ Ha3BaHUA XUMHUYECKOIO 3JeMeHTa-MeTajja u
puMcKo¥ nudpsl, KoTopasa 0003HaUaeT CTelleHb OKUCJe-
HUA MeTasaa (I MeTaJlJIOB C TepPeMeHHOW CTEemeHBbIO
OKMCJIEHUS) U 3alIMChIBAETCA B CKOOKAaX.

3. Knaccudprkaums.

Hasee paccmaTpuBaeM KJjaacCu(UKAIIUIO COJIEH 10 cJie-
OYIOIIUM IIPU3HAKaM: COCTaB; PACTBOPUMOCTH B BOJIE.
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C 1esibl0 DKOHOMUY BPEMEHU Ha YPOKe yUallmuecs Mo-
T'yT CaMOCTOATEJNHLHO PAacCMOTPETh 3TOT MaTepHasl IIpu
BBITIOJTHEHU Y JOMAIITHEH pPaboThI.

HafiTe xapaKTepUCTUKY ABYX coJieil (o BBIOOPY) IIO
PasInYHLIM OPU3HAKAM KJacCUPUKAIINN.

4. XMM14yeckne CBOWCTBA.

HexoTopble XMMUYECKKE CBOMCTBA CoJiell (B3anMoaei-
CTBUE C IeJOYaMW M PACTBOPUMBIMU KUCJIOTAMU) ObLIN
paccMOTpPeHbI IIPYU U3YUYEeHUH HPEeIbIAYIIINUX TEM, II09TOMY
y4yaimguecs MOTYT CAMOCTOATEJbHO BBLIMOJHUTH 3aJaHUA.
Hampuwmep:

1. Banuiinre MOJEKYJAApPHBLIE 1 HOHHBIE YpPaBHEHUS
peaknuii monydeHus: a) ruaporcuna meau (II); 6) ruapo-
kcuzga ‘xesesa (1II).

2. CocTaBbTe IO [Ba ypaBHEHHUS PeaKIiiuii, COOTBETCT-
BYIOIIIUX COKPAIIeHHBIM MOHHBIM YPaBHEHUIM:

a) 2H' + CO%Z™ = H,0 + CO,1;

6) 2H* + Si0% = H,Si0,].

BsaumopeiicTBue cojieii ¢ COJIAMU — DTO OOMEHHBIE
peakmuu, ycjaoBue HOpoTeKaHus (oOpasoBaHme ocamKa)
KOTOPBIX YUAIITUMCS U3BECTHO, II0O9TOMY IIpeajIaraeM BhI-
MIOJIHUTD 3aJaHue.

Bribepure u3 cumcka Tpu maphl coJieli, KOTOpbie OyayT
B3aMMOJeiCTBOBATh APYT C APYroM: KapOoHAT HATpPuUsd,
cyabdar 6apus, cunukar Hatpusa, aurpat meau (I1); doc-
dar Kambmua, HUTpaAT cepedbpa. CocTraBbTe MOJEKYJIAD-
Hble ¥ MOHHbIE YPABHEHUSA PEaKIINil MeXKIy HIMU.

Heob6xonuMo TaKKe OTMETUTH TAKOE CBOMCTBO HEKO-
TOPBIX coJiell, KaK pasjioyKeHue IIPU HarpeBaHuu.

VYuamuecsa 3aciymrnBaioT COOOIEHWA OJHOKJIACCHU-
KoB «IIpumeHeHme cojieii B IPOMBIIIJIEHHOCTH», «IIpu-
MeHEHVe COJIel B CeJIbCKOM XO03AucTBe», «IIpmmeHeHmE
coJieit B OBITY » .

Taxoe CBOMCTBO coJiell, KaK TUAPOJIN3, YUAIITIMCA U3-
BECTHO, II09TOMY IpeJiaraeM BHITIOJHUTH 3aJJaHUE.

JlaHbI pacTBOPHI COJIETi:

a) uurpara csuHIa (II), cynspara ramma, cuiamkara
HaTpUs;
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0) xJIopuga HATPU, CyJb(ULA JUTHUI, XJIOPULA AJIO-
MUHUS,

B) HUTpPaTa aMMOHMWS, [MUAHUAA HATPUS, HoAuga Oa-
pus.

Kaxk mpu momoinu mHANKATOpa pacmosHarbh ux? Jlis
coJieil, IOABePrawInuXcs ITUAPOJIN3Y, 3alUIINTe YPaBHe-
HUSI COOTBETCTBYIOIIIUX PEaKI[HUI.

JoMawHee 3agaHMe. §24, yop. 1—5.

FeHeTU4YecKkas cBA3b

MeXpay Kiaccamu coeauHeHUn.
06o0wWweHVe N cnctemaTusaums 3HaHUN
no teme «BeliectBa n nx csomncrea» (1/2)

Ll e 1 n. OxapaKkTepn30BaTh B3aUMOCBA3b MEKIY OCHOB-
HBIMU KJIacCaMUW HEOPTraHWUYECKUX ¥ OPraHUUYEeCcKUX Be-
IeCTB, aKTyaJu3UPysAd HOHATUA «TeHeTUUEeCKUN pam» u
«TeHeTHUecKasa CBA3b». PacKpPHITH €UHCTBO HEOPraHU-
YeCKUX U OPTaHNUYECKUX BeIlecTB.

Tpe6GoBaHMS K YPOBHIO MOAroTOBKU Yy4YalLLUXCS

3HaTb M NOHUMATEL:

e OIIpeIeJeHUA IMOHATHUHN «TeHeTHUYeCKUN PAn», «TeHe-
TUYEeCKAas CBI3b».

YMeTb:

e OIIPEIEeJATHh BEIeCTBa, COCTABJISIONINE MeHeTUYeCKUA
pAxn;

e COCTABJIATH I'eHeTUUYeCKUMn pAan 9JeMeHTOB-MeTaJlJIOB
" 3JIEMEHTOB-HEMETAJIJIOB,

e COCTABJISATHL YPABHEHUSA peaKI[Uil, COOTBETCTBYIOIIUX
reHeTU4YeCKOMY pAany.

MeToauyeckme peKoMeHpauUun

dopmynaupyeM oOIpefesieHUs NOHATUU «TeHeTude-
CKUU PAN» U «T€HEeTUUYEeCKad CBA3b».
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TI'enemuueckas c6a3b — 3TO CBA3b MEXKY BEIIECT-
BaMM Pas3HBIX KJIACCOB, OCHOBaHHAas Ha WX B3aMMOIIPEB-
paleHusaX ¥ OTpaKalolias eJUHCTBO MX IIPOUCXOKIe-
HUS.

I'enemuueckuli pad — 5TO PAJL BeIlecTB — IIPeJ-
cTaBUTeJel pa3HBIX KJIACCOB, SIBIAIOIINXCA COeTTHEHUSI-
MU OSHOTO XMMHUYECKOro 3JIeMeHTa, CBSI3aHHBIX B3aMO-
IIPeBPAIeHUSIMU U OTPAKAIONINX OOIITHOCTDH ITPOMCXOMK-
JIeHUs STUX BEIeCTB.

AHanusupys 9To olIpejesieHne, BbIAeAsIeM IPU3HAKHI
reHeTUYeCKUX PATOB:

1) Bce BellecTBa IeHETUUYECKOI'O PALA MOJKHBI OBITH
00pa30BaHbI OMHUM XUMUYECKUM 9JIEMEHTOM;

2) BemecTBa AOJYKHBI IPUHAAJIEXKATh K PA3HBIM KJIac-
caM BeILleCTB, T. €. OTPaKaTh pasHbIe (POPMBI CYII[ECTBO-
BaHUA XMUMUUYECKOT'0 3JIEMEHTA;

3) BelrecTBa AOJIXKHBLI OBITH CBA3aHBLI B3anMOIIpeBpa-
IeHUAMUA.

B xome Gecennl cocTaBiisieM B 00IIeM BUIE:

a) reHeTUYeCKU pAJ MEeTaJJIOB, KOTOPLIM COOTBETCT-
BYeT IIIeJI0Yb;

0) reHeTUUEeCKUI PAJ METAJJIOB, KOTOPBIM COOTBETCT-
ByeT HepacTBOPUMOE OCHOBAHME;

B) T€HETUUYECKUI PAJ METAJJIOB, KOTOPLIM COOTBETCT-
ByeT aM(pOTEePHLIN Ir'UAPOKCU (B cayuae U3yueHUs Kypca
2 4 B HeJIeJI0);

T') TeHeTUYeCKUi psAI HeMeTaJJIOB, KOTOPBIM COOTBET-
CTBYeT PacTBOpUMAsA KUCJIOTA;

1) TeHEeTUYeCKUI PAS HeMeTaJJIOB, KOTOPHIM COOTBET-
CTBYeT HepacTBOPUMAsA KHUCJIOTA.

Koukperusupyem paccMOTpeHHBIE T€HEeTUYEeCKUe Psi-
IbI, IIpeajiarasd ydJalluMCcsA CaMOCTOATEJIbHO BBITIOJHUTD
damaHus. MOJKHO IpoBecTu 3Ty paboTy IO BapuaHTaM:
BapuauT 1 — sagaHusa 1 u 4, BapuauT 2 — 3agaHud 2 u
3. 3amanue 5 — MONOJHUTEJILHOE.

1. IToguepxruuTEe HOPMYJILI BEIECTB, KOTOPHIE COCTAB-
JAIOT TeHeTUYeCKUl pAl, 1 3alHUINNTEe CXeMYy STOU reHe-
tudeckoi ceasu: LiNOg, Na,O0, H,SO,, Li,0, Cu(NOj;),,
BaCl,, Li, CO,, LiOH.
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Hanumure ypaBHeHUs peakIiuii, ¢ IIOMOIILIO KOTO-
PBIX MOJKHO OCYIIIECTBUTHL 3Ty IEIIOUKY HpPeBpPAIleHUI.
YpaBHeHUA peakIuM ¢ yUacTUEM DJIEKTPOJIUTOB 3aITUIIIN -
Te U B MIOHHOM (popMe.

2. CocTaBbTe reHeTUUECKUH PAL MEeIH.

Hanummure ypaBHeHMA peaxiiuii, ¢ IIOMOIILIO KOTO-
PBIX MOXKHO OCYIIIECTBHUTH 3Ty IIEIIOUKY IIpPeBpaIleHuii.
VYpaBHEHUS peakIlui ¢ yUacTUeM 3JIEKTPOJIUTOB 3aIIUIIIH-
Te U B IOHHOU (popMe.

3. Bruiure B reHeTuuecKuil pA OIPOIyIlleHHEIEe (hop-
MYJIBI:

1 2 3
— —> H,PO, — .

Hanumure ypaBHeHUsA peakIiuii, ¢ IIOMOMIHIO KOTO-
PBIX MOYKHO OCYITIECTBUTDH ATy IETIOYKY IIpeBpaIleHuit.
YpaBHEHUS peakIlui ¢ yUaCcTUEeM 3JIEKTPOJUTOB 3aIIUIIIH-
Te U B MIOHHOM (popMe.

4. CocraBbTe reHeTHUECKUHN DA KpeMHUs. Hamwum-
Te ypPaBHEHUS PEaKIWil, C IIOMOIIBI0 KOTOPHIX MOXKHO
OCYIIIEeCTBUTH 3Ty IIEHNOUKY IIpeBpalleHuii. Y paBHEHUS
peaxkInuii ¢ y4acTUeM 3JeKTPOJUTOB 3aNUIINTE U B MOH-
HOU (opmMme.

5. 3anuInnTe ypaBHeHUS pPeaKI[Uii, COOTBETCTBYIOITUX
cxeMme:

1 2
QJIIOMUHUU — OKCHUJ aJllOMUHUA ——>

3
— cyabdar aJoMUHAA —>

4 XJIOPU ATIOMUHUS

— I'UAPOKCHUJ aJTIOMUHUSA <
5 AIIOMUHAT HATPUA

O6cysxmaeM pe3yabTaThl PAOOTHI.

B sakJroueHme yPOKa, UCIOJIb3Ys MaTepua yueOHUKa
(c. 202), obcy:xmaeM OCOOEHHOCTU IeHETHUECKUX PAI0B
OpPraHUYEeCKUX COeTUHEHUI.

OJdoMawHee 3apgaHwue. §25, yup. 1—5. IToxa-
TOTOBUTHCA K KOHTPOJIBHOUM paboTe IO TeMaM « XUMuue-
CKUe peaKIun», «BelecTBa 1 ©X CBOMCTBA».
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KoHTponbHasi pabota N 2
no Temam «XMMuyeckme peaxkuumn»,
«BewectBa n ux csomncrea» (1/1)

Ll e n n. IIpoBecTy UTOTOBBINI KOHTPOJIb 3BHAHUH yUaIITHNX-
cA 1Mo TeMaM « XUMUYecKad peaknuas», «BermecTBa u nx
CBOICTBa>Y .

MeToauyeckue peKomMeHpaLUN

KoHTpoJib 3HAHUH yUAIITUXCA II0 TeMaM « XUMUUYecKasd
peaxknusi» u «BellecTBa 1 UX CBOMCTBa» MPOBOAUM B BU-
Je IHCbMEHHOII KOMOMHMPOBAHHOI KOHTPOJIBLHOM pabdo-
Tel. OHA BKJIOUAET B ce0s KaK TecToBbIe 3aJaHusd (Ha yc-
TAHOBJIEHWE COOTBETCTBUS M MHOMKECTBEHHBIN BBIOOD).
K HeKoTOpBIM 3aJjaHUAM HPEAJ0KEeHbl TOMOJHUTEIbHBIE
BOIIPOCHI.

Haa Toro uToOBI yyaruMcs ObLIO yaoOHO padoTarsh,
JKeJlaTeJIbHO pasfaTh KakIOMy M3 HUX JIMCT C TeKCTOM
KOHTPOJBHOM PaboTHI.

IIpensaraem yeThIipe BapruaHTa KOHTPOJIBHOM PabOTHI.

Bapumanrt 1

1. YcTaHOBUTE COOTBETCTBUE MEXAY (POPMYJIOH Bellje-
CTBa U KJaccoM (I'pyIIIoii) BeIecTB.

dopmyaa BelecTBa: Kaace (rpynma) BemecTs:

1) CuO; A) OCHOBHBIH OKCHU;

2) H,; B) merann;

3) Cu; B) KucsoTHBI OKCHUI;

4) SOg; I') memeTa;

5) Al,O5. 1) Hecosieo6pasyomuii
OKCH/JI;

E) amdorepubIil OKCHU]I.
HatiTe Ha3BaHUSA OKCUIOB.
2. YcTaHOBUTE COOTBETCTBYE MeKAY (OPMYJIOH Belle-
CTBa U KJaccoM (I'pyMIIoii) BEIecTB.

dopmyna BelecTBa: Kaace (rpynma) BemiecTs:
1) Cu(OH),; A) ocHOBHAsA COJIb;

2) (CuOH),COg; B) mepacTBOpPUMOE

3) A1(OH),; OCHOBAHIE;
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4) Ba(OH),; B) mienoun;
5) Fe,(S0,);. I') amdorepHBIt
TUIPOKCHU/T;
1) cpemHAA COJb;
E) kuciora.
IlatiTe Ha3BaHUS TPeX BelecTB (110 BLIOODY).
3. YcTaHOBUTE COOTBETCTBUE MEKIY CXEMOU peaKIIuu
M XapaKTEePUCTUKOU dTOM peaKIuMN.
Cxema peaxumuu:
1) HC1 + NaOH — ...; 3) CaO + COy, — ...,

2) Mg + HyS0, sy~ -++3 4) Cu(OH), — ... .
XapaKTepuCcTUKa XUMUUYECKOH PeaKIINN:
A) coeguHeHUs1, 663 UBMEHEHUA CTENIEHE OKVCIeHNA;
B) zamermenus, sk3orepMuuecKad;
B) o6mena, sK3oTepMuuecKasi;
T') coeguHeHUs, OKUCIUTEIFHO-BOCCTAHOBUTEIbHAS;
I1) obmeHa, sHIOTEePMUUYECKAT;
E) pasioxkenus, sHAOTEPMUUECKASA.
4. YcTaHOBHUTE COOTBETCTBME MEXKAY (POpMYJIoi coJiu
U XapaKTepoM cpelbl B ee BOJHOM PacTBOpeE.

®dopmyaa comu: XapakTep cpeabl:
1) Na,SO,; A) mesounas;

2) CuCl,; B) kucnornas;

3) KNO,; B) HefiTpanmbuad.
4) Fe(NO;),.

3anuiminuTe ypaBHEeHNE PeaKIIuU TUAPOJIN3a OTHOU CO-
Jau (1o BeIOOPY).

5. YcraHOBUTE COOTBETCTBUE MEXJY (hopmysiaMu wuc-
XOJHBIX BEII[ECTB ¥ IPOAYKTOB PEAKIUHU.

Hcxomubie BemecTsa: IpoayKTHI peakiuu:

1) Fe(OH), + H,SO,; A) Fe,(S0,); + H,0;

2) Fe,0, + H,S0,; B) FeO + H,0;

3) Fe + H,SO,; B) FeSO, + H,;

4) Fe(OH), (HarpeBaHue); I') Fey(SO,); + Hy;
) FeSO, + H,0;

E) Fe,0, + H,0.
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6. XuMuuyecKuil 5JIeMEeHT a30T SABJAETCS BOCCTAHOBU-
TeJieM B PeaKIAX, CXeMbl KOTOPBIX
A) CuO + NH; —> Cu + N, + H,0;
B) NO + Mg —> MgO + N,;
B) N,O +S —> S0, + Ny;
I') HNO, + HI — I, + NO + H,0;
) NO, + KOH + O, — KNO, + H,0.

Hna oxgHoit u3 peakiuii (o BeIOOPY) 3aMUIIUTE dJIEK-
TPOHHBIN OajaHC.

7. HeoOpaTuMble XWMHWYECKHE peaKIUd BO3MOKHBI
MeXKy PAacTBOPaAMU BeIleCTB, (pOPMYJIbI KOTOPBIX:
A) ZnCl, u K,S0,; I') CaCl, u Mg(NO,),;
B) Na,SO, u Ba(NO,),; ) AgNO; u KI.
B) KOH u H;PO;

3anuirnuTe MOJIEKYJAPHOe M MOHHbIE YPaBHEHUS IJIS
OIHOI 13 HeoOpaTUMBIX peaKIiuil (II0 BEIOODPY).

BapumaHnrt 2

1. YcTaHOBUTE COOTBETCTBUE MEXKAY (POPMYJIOH Bellje-
CTBa U KJaccoM (I'pymIioii) BeIecTB.

dopmyaa BelecTBa: Kiaace (rpynma) BemecTs:

1) Oy; A) OCHOBHBIH OKCHU[;

2) CO; B) meran;

3) Zn; B) KucJIOTHBIH OKCHU;

4) BeO; T") memeran;

5) CO,,. 1) Hecosieob6pasyomIuii
OKCH/I;

E) amdorepHbIil OKCHU/.
HatiTe Ha3BaHUSA OKCUIOB.
2. YcTaHOBUTE COOTBETCTBUE MEKAY (hopMyJioi Bele-
CcTBa U KJaccoM (I'pyIIIIoii) BEIIecTB.

dopmyna BelecTBa: Kaace (rpynma) BemiecTs:

1) Ca(OH),; A) Kucasi cosb;

2) NaHCOg; B) HepacTBOpUMOE OCHO-

3) Fe(OH),; BaHUe;

4) H,SiOg; B) mesnous;

5) Cu(NOs),. I") am@orepHBIi TUAPO-
KCU;
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) cpenHAA COJb;
E) Kuciora.
IlatiTe Ha3BaHUS TPeX BelecTB (110 BLIOODY).
3. YcTaHOBHUTE COOTBETCTBUE MEMKAY CXEeMOM peaKIuu
U XapaKTEePUCTHUKOM 9TOM peaKkIuu.
Cxema peaKmuu:
1) Fe(OH);, —> ...; 3)Zn + HCl —> ...;
2) BaO + 80; —> ...; 4) H,80, + KOH — ...;
XapakTepuCTHKA XMMHUYECKOH peaKIuu:
A) coenuHeHUs1, 6e3 U3BMEHEHUA CTEIeHell OKUCIeHNA;
B) zamernenus, sk3orepmMuuecKasd;
B) obmeHa, sK30TEpMUUECKAST;
T’) coemmuenMA, OKUCINTEIHFHO-BOCCTAHOBUTEJILHAS;
II) obmeHa, SHIOTePMUUYECKAT;
E) pasmokeHusi, sHIOTEpMHUUECKAS.
4. YcTaHOBUTE COOTBETCTBHE MEKAY (POPMYJIO COMH
U XapaKTepoM Cpelbl B ee BOJHOM PacTBoOpe.

®dopmyna coau: XapakxTep cpeasl:
1) Li,COg; A) menounas;

2) Ba(NO,),; B) kucimorHas;

3) ZnCl,; B) HefiTpansHas.
4) Ca(CH3COO0),,.

3anuinuTe ypaBHeHUE PeaKIuy I'MIPOJIN3a OLHOH Co-
au (1o BeIOOPY).

5. YcraHoBuTe COOTBETCTBHE MEXIy (popmysaMu wuc-
XOIHBIX BEIIeCTB U IPOJYKTOB PeaKIUU.

Hcxomnble BemiecTBa: IIponykTsl peakuuu:
1) SO, + H,0; A) K,S0, + H,0;
2) SO, + KOH; B) H,S0;
3) SO, + K,0; B) K,SO,;
4) SO, + KOH. T) H,S0,;
1) K,SO, + H,0;
E) K,SO0,.

6. XuMuuecKuii sJieMeHT cepa SIBJIAETCS BOCCTAHOBU-
TeJIeM B PEAKIIUAX, CXeMbI KOTOPBIX
A) Cu + H,S0, — CuSO, + SO, + H,0;
B) S + KC10; —> SO, + H,0;
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B) H,S + 0O, — SO, + H,0;
I') SO; + KI — I, + K,S04;
) HNO,; + S — H,SO, + NO, + H,0.
g oxgHoit u3 peakiuii (o BbIOOPY) 3aMUIINTE dJIEK-
TPOHHBIN OajaHC.
7. C o6pazoBaHmeM BOABI pearupPyIOT PACTBOPHI:
1) ruapoKcuga aJIOMUHNA 1 a30THOM KUCJIOTHI;
2) xymopupa 6apuda u cyabpara menu (11);
3) rumpoKcua KaJabIllUsa U CEPHOM KUCJIOTHI;
4) HuTpaTa cepebpa u XJIOpUAa aMMOHU;
5) dpochopHOIi KMCIOTEI 1 TUAPOKCHAA Oapus.
3anuinuTe MOJIEKYJIAPHOE M MOHHbIE YPaBHEHUSA IJIS
OJTHOM M3 HeoOpaTUMBIX peakIiuii (1o BEIOOPY).

Bapuanrt 3

1. YcraHOBUTE COOTBETCTBIE MEXKIYy (hopMYyI0ii Belie-
CTBa U KJaccoM (I'pyIIIoii) BeIecTB.

dopmyaa BeiecTBa: Kiaace (rpynma) BemiecTs:

1) Cr,04; A) OCHOBHBIIT OKCH;

2) Ag; B) merann;

3) N,O;; B) KuCJIOTHBII OKCHUI;

4) N,; I') memeTa;

5) K,0. I1) Hecosie00pasyomIuii
OKCH/I;

E) amdorepHbIil OKCHU/I.
JlaiiTe Ha3BaHUA OKCUIOB.
2. YcTaHoOBUTE COOTBETCTBYE MeXKAY (OPMYJIOH Belle-
CTBa 1 KJaccoM (TPYIIOil) BeIlecTB.

dopmyna BelecTBa: Kaace (rpynma) BemecTs:
1) CuOH; A) Kucnas cosb;
2) HNO,; B) 6eckuciopogHOE OCHO-
3) NH; - H,0; BaHUeE;
4) Cr(OH)4; B) 1mesnoun;
5) Ca(HCOs;),. T") am@orepHBIi TUAPO-
KCH;

Il) cpegHsAA COMb;
E) xuciora.
HatiTe Ha3BaHUS TPeX BellecTB (II0 BLIOODY).

180



3. YcTaHOBUTE COOTBETCTBUE MEKIY CXeMOI peakIiuu
1 XapaKTEePUCTHUKOM 9TOM peaKkI[uu.
Cxema peaKIuu:
1) P,O, + K,0—> ... 3) HNO; + Ba(OH), — ...;

2) Fe(OH), —— ...; 4) Al + HCl —> ... .
XapaKTepuCTHKa XNMUYECKON peaKium:
A) coenguHeHUs1, 663 UBMEHEHUA CTENIEHE OKUCIeHNA;
B) zamermnenus, sk3oTrepMuuecKad;
B) oOmena, sK30TepMUUECKAT;
T’) coemmueHnA, OKUCINTEIHLHO-BOCCTAHOBUTEILHAS;
I1) obmeHa, sHIOTEPMUYECKAT;
E) pasinoxkenus, sHAOTEpMUUECKASA.
4. YcTaHOBUTE COOTBETCTBHE MeXKAY (POPMYJIOil CoMu
U XapaKTepoM Cpelbl B ee BOJHOM DPacTBOpeE.

dopmyna comau: XapakxTep cpeasl:
1) CuSO,; A) menounas;

2) NaNOs; B) kucmornas;

3) K,COgq; B) meiirpanbHasd.
4) BaCl,,.

3anuinuTe ypaBHEeHUE PeaKIuy T'MIPOJN3a OLHOH Co-
Jau (1o BeIOODY).

5. YcTaHOBUTE COOTBETCTBUME MEXKAY (hopMysaMu mc-
XOMHBIX BEIIIeCTB U IPOAYKTOB PEaKI[UU.

Hcxomgnble BemecTBa: IIpoaykTsl peaxkum:
1) Fe + H,S0,; A) Fe,(SO,), + H,0;
2) FeO + H,S0,; B) FeO + H,0;
3) Fe(OH), + H,S0,; B) FeSO, + Hy;
4) Fe(OH), — ... . T) Fe,(SO,); + H,;
1) FeSO, + H,0;
E) Fe,0, + H,0.

6. XumMuuecKuii sJIeMeHT XJIOPp ABJAETCA OKHCJINUTEe-
JIEM B peakKuaX, CXeMbl KOTOPBIX:
A)H,S + Cl,—> S + HCJ;
B) MnO, + HCl —> MnCl, + Cl, + H,0;
B) Na,S0, + Cl, + H,0 —> Na,S0, + HCl;
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I') NaCl + H,SO, —> NaHSO, + HCI;
) Cl, + NaBr — NaCl + Br,,.
g oxgHoit u3 peakiuii (IIo BbIOOPY) 3aMUIINTE JIEK-
TPOHHBIN OajaHC.
7. C obpasoBaHNEM OcaJKa pPearupyoT PacTBOPHI:
A) cynbara aroMuHUA U XJ0puIa 0apus;
B) cynndara :xkemesa (II) u xmopuna HaTpuU;
B) HuTpara MuHKa U TUAPOKCUAA KAJIUST;
I') auTpara cepebpa u XJopuaa MarHusd;
J1) cepHO¥ KUCJIOTHI U TUAPOKCUAA HATPUA.

3anumuTe MOJEKYJIAPHOE U MOHHBIE YPABHEHUSA [JIA
OIHOI 13 HEOOPATUMbBIX PeaKIuil (110 BEIOODPY).

Bapunant 4

1. YcraHOBHUTE COOTBETCTBIE MEXKIY (pOPMYJI0ii Bele-
CTBa ¥ KJaccoM (TPYIIOi) BeIlecTB.

dopmyna BelecTBa: Kaace (rpynma) BemecTs:

1)P,; A) OCHOBHBIH OKCH;

2) NO; B) merann;

3) Ba; B) KucioTHEBII OKCHUI;

4) SO,; I') memeramnm;

5) CaO. Il) Hecosieobpasyommin
OKCHU[I;

E) amdorepHbIil OKCHU/I.
JlaiiTe Ha3BaHUA OKCUOB.
2. YcTaHOBUTE COOTBETCTBUE MEXKAY (GhOpMYJIOi Bele-
CTBa 1 KJaccoM (TPYIIIIoii) BeIlecTs.

dopmyia BelecTBa: Kiaace (rpynma) BemiecTs:

1) H,SO,; A) OCHOBHAS COJIb;

2) LiOH; B) HepacTBOpUMOE OCHO-
BaHIE;

3) Mg(OH),; B) 1mesoun;

4) CuSO,; I') am@oTepHbIil THAPO-
KCU;

5) AIOHCI,,. II) cpemHss COJIb;

E) xuciora.
HatiTe Ha3BaHUS TPeX BellecTB (110 BLIOODY).
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3. YcTaHOBHTE COOTBETCTBIE MEMKAY CXEMOM peaKkIuu
M XapaKTEePUCTUKOU ATOM peaKIumn.

Cxema peakmuu:
1)SO; + HyO —> ... 3)A1(OH)3L>...;
2) HC1 + Ca(OH), — ...; 4) Fe + HCl —> ... .
XapakTepuCTHKA XMMHUYECKOH PeaKIuu:
A) 3amerlrieHusI, 9K30TepPMUYECKAT;
B) coenmuenus, 6e3 nuaMeHEeHUs CTeIleHeN OKUCJIEeHU;
B) o6mena, sHIOTEpMUUECKAT;
T’) pasnoxenus, sHIOTEPpMUUYECKAd;
Il) o6mena, sK30TepMUUYECKAad;
E) coequnenusa, okuCaINTEeIbHO-BOCCTAHOBUTEIbHAS.

4. YcTaHOBUTE COOTBETCTBUE MEXAY (hopMyJioi cosu
U XapaKTepoM cpeJbl B ee BOZJHOM PacTBOpe.

®dopmyna coau: XapakxTep cpeasl:
1) NH,CI; A) menounas;

2) K,S0,; B) xucmoTHas;

3) AlClg; B) ne#itpanbHas.
4) Ca(NO,),.

3anuInuTe ypaBHEHUE PeaKkIluy T'MAPOJIN3a OJHOUN COo-
Ju (1o BeIOODY).

5. YcraHOBUTE COOTBETCTBHE MEXAY (hopMysmaMu uc-
XOIHBIX BEMIECTB U IPOJYKTOB PEaKIIUU.

Hcxomnble BelecTsa: IIpoayKTsI peakiuu:
1) N,0, + H,0; A) KNO; + H,0;
2) N,0, + KOH; B) HNOg;
3) N,0; + K, 0; B) KNO,;
4) N,0, + KOH. I') HNO,;
1) KNO, + H,0;
E) KNO;.

6. XuMuuecKUil SJIeMEHT YIJIepon SBJSeTCA BOCCTA-
HOBHTEJIEM B peaKIIMAX, CXeMbl KOTOPBIX:
A) H,0 + CO, — H,COs,;
B) H,SO, + C — H,0 + SO, + CO,;
B) CO, + Mg — MgO + C;
I)C+ 0,— CO;
) C + Al — AlLCs.
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Hna ogHo# u3 peaknuii (Mo BEIOOPY) 3ATIUIIINATE dJIEK-
TPOHHBIN OajaHC.
7. C o0pa3oBaHMEM ra3a pearupyioT PacTBODHI:
A) xapboHaTa HATPUA U XJOPOBOAOPOIA;
B) cunukara HaTPUA M CEPHOIM KUCJIOTHI;
B) cynsdunga Kanus u cepHOU KUCJIOTHI;
I') cyabdara HaTpusa u XJgopuga 6apus;
) xmopuga aMMOHUA U I'MIPOKCHUA HATPUA.
3anuirnTe MOJIEKYJAPHOE W MOHHbIE YPaBHEHUA IS
OJHOM M3 COOTBETCTBYIOIIUX peaKIiiuii (110 BEIOOPY).
JoMawHee 3apaHwue. IloaroroButhca K
mpakTudecKoi padbore Ne 2.

MNpakTnyeckas paborta Ne 2
«ApeHTUdUKALUA HeopraHMYecknx
Bewecte» (1/1)

Ll e n b. BakpenuTh 3HAHUS YYAIIUXCA O KAUECTBEHHBIX
peakIusaxXx Ha KaTUOHBI WM AHWOHBI, COBEPIIIEHCTBOBATD
YMeHUS yUalliuXxcsA PeInaTh 9KCIepUMeHTaIbHbIe 3aau.

TpeboBaHMA K YPOBHIO MOArOTOBKM YYaLLMXCS

3HaTh:

e Ka4YeCTBEHHEBIE€ PEeaKIIN1 Ha OCHOBHBIE€ KAaTVMOHBI 1 aHU-
OHBI;

o IpaBuja 6e30IacHOr0 O0OpaIlleHusA C BellleCTBAMU, Jia-
60pPaTOPHBIM 000PYAOBAHUEM.

YMerTb:

e BLIMIOJHATh XUMUUYECKUN IKCIIEpMMEHT IIO pacCIlIO3Ha-
BaHUIO HEOPraHMYECKUX BeIleCTB.

MeTtopgnyeckue peKkomMmeHpaunum

IIpoBoAMM HWHCTPYKTaXK IO TeXHUKe 0e30MacHOCTH,
HAIIOMMHAEM O IIPaBUJIaX II0Jb30BAHUA HarpeBaTEJIbHBIM
mpubopoM, paboTe ¢ KUCJIOTAMHU U IIEJIOUAMHU.

IIpexpnaraem ydaruMcs BBIIIOJHUTD 3aJaHUA 110 BapH-
aHTaM.
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BapumaHnrt 1

3amanue 1

Ob6opydosarnue u peakmuévl: MITATUB IJA IPOOHU-
POK, TPOHYMepPOoBaHHbIe TPOOUPKYU, B KOTOPHIX HAXOMAT-
cA pacTBOphl xJopuza Hatpus (0,5 Moab/1), KapboHaTa
"Hatpusa (0,5 moab/a), cyabdpara matpusa (0,5 moan/i),
arnerara HaTpus (0,5 Mosb/J1), IPOOUPKU; PACTBOPHI CEP-
HOM KucJyoThl (1 :5), peHondranrenna, HuTpara cepebpa
(0,5 moan/m), xmopuna (aurpara) 6apus (0,25 moas/ ).

Codepicarnue u nopsadox 8blNOJHEHUS ONbLMa

1. TeopeTuuecKu perruTe 3agady.

B uernsIipex mpoOUPKaxX HAXOAATCA PACTBOPHI: XJIOPU-
la HaTpusd, KapboHaTa HATPU, CyabdaTa HATPUA, areTa-
Ta HaTpusi. OnpegennTte, B KaKoll IPOOUPKE HAXOMUTCS
KaskJ0e U3 BEIlleCTB.

1. Boumure B Tabaumy 12 ¢opmynas wmccaemnyemMbIx
BeIIeCTB, PeaKTUBOB Ha MOHBI, COAepsKaIuecsa B mcce-
IyeMBbIX BeIecTBaxX, WM IPU3HAKU peaKIuii, HabJamomae-
MBble IIPY CJIUBAaHUY PACTBOPOB BEIIECTB.

Tabauma 12

PeaxkTnBBI Ha pacnmo3HaBaeMble BelleCTBA
M IPUSHAKHU PeaKIui

PeakTussi
BemecTro,

ero ¢opmya

Xopupn
HaTpUA

Kap6onar
HaTpUA

Cyasdar
HATPUA

Armerar
HATPUSA

2. 3anuInTe ypaBHEeHNsS BO3MOYKHBIX PeaKI[Uil B MO-
JEeKYJAAPHOU M MOHHOM BHUAAX IJSA TeX CJIydyaeB, KOrnaa
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HaOJIIogaeTcsa N3MeHeHe B PeaKIIMOHHOU cucTeMe (BhIae-
JIeHUe Tasa, 0caJKa, U3MeHeHe I1BeTa 1 T. I.).

2. Pemure 3amauy SKCIEPUMEHTANBLHO, COOJIIOqAs
MMpaBuUJIa TEXHUKU 6€30IaCHOCTHU.

OrJieiiTe 13 IPOHYMEPOBAHHBIX IIPOOUPOK C UCCIIELye-
MBIMH BelllecTBaMU 0 1—2 MJI pacTBOPOB U A00aBbTE B
KaKIyI0 U3 HUX TI0 HECKOJbKO KalleJb OJHOTO M3 peak-
TuBOB. OTMeThbTe HabaogeHuA B Tabauiie 13.

IloBTOpSAiiTE 9TU AEHCTBUS 0 TEX IIOP, IIOKA He ompe-
JIeJINTE COMEP;KUMOe BCeX IIPOOUPOK C UCCIeIYeMbIMU Be-
II[eCTBaMHU.

Ta6anuima 13
Pe3ysabpTaThl pacnmo3HaBaHUA BeIIECTB

Homep PeakTuBsl

IpPOOGUPKHU

1
2
3
4

3. CrmemaiiTe BBHIBOZ O TOM, B KaKOIi 113 IIPOOUPOK HAXO-
IUJIOCH KAXK0e U3 UCCIeAyeMbIX BeIlleCTB.

3amanue 2

Obopydosanue 1 peaKkmuébl: UMITATUB IJA IPOOU-
POK, TPOHYMepOBaHHBIE IPOOUPKHU, B KOTOPHIX HAXOMAT-
cA pacTBOpsI IoKo3sI (0,5 Mosib/ 1), TaUlleprHa, 0eKka,
TPOOMPKU; PacTBOPHI ruApoKcuza Hatpud (2,5 Moib/ i),
cyabpara wmenu (II) (0,5 mosib/s1), a30THOI KHCJIOTHI
(1:3).

ColepicaHue u nopsdoK 8blNOJHEHUS ONbLMA

1. TeopeTuyuecKku perure 3a5aydy.

Onpenennre, B KaKOW 13 BBIJAHHBIX BaM IIPOOMPOK
HaXOAATCS PAaCTBOPHI IVIIOKO3bI, IVIUIlEPUHA, OeJIKa.

1. Boumwure B Tabauity 14 Gopmyabl uccieqyeMbIx
BEIleCTB, PEAaKTHMBOB HAa HUX W IPU3HAKU peakIiuii, Ha-
OJIfojaeMble IIPU CJIUBAHUY PACTBOPOB BEIIECTB.
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Tao6auma 14
PeakTuBBHI Ha pacmo3HaBaeMbIe BeIIECTBA
M NMPU3HAKH PeaKIiui

PeakTussi
BemecTro,

ero opmyia

T'mroxosa

Tnunepun

Beiok

2. 3anuinTe ypaBHEHIsSI BO3MOXKHBIX PeaKI[Uil B MO-
JEeKYJIAPHOM Y MOHHOM BHJaX IJIA TeX CJIydaeB, KOTAa
HabJII0jaeTcs U3MeHeHre B PeaKI[MOHHO# cucTeMe (BbLe-
JIeHUe rasa, ocajKa, U3MeHeH!e I[BeTa 1 T. I.).

2. PemnTe 3agauy SKCHepUMMEHTAJbHO, COOJIIOLaA
paBuUJia TeXHUKU 0€30IIaCHOCTH.

OryeliTe 13 IIPOHYMEPOBAHHBIX IIPOOMPOK C UCCIELYe-
MBIMH BellecTBaMu 110 1—2 MJI pacTBOpPOB U N00OABLTE B
KayKAyI0O M3 HUX II0 HECKOJIBKO KalleJb OJHOI'0 M3 pPeak-
TuBOB. OTMeThbTe HabaomeHusa B Tadbauie 15. IToBTopsii-
Te 9TH AeNCTBUS 0 TeX II0p, II0KAa He OIIPeJeJIITe COaep-
JKIIMO€e BCeX IMPOOUPOK C MCCIeAyeMbIMU BEII[eCTBAMMU.

Tab6bauma 15
PesyapTaThl pacno3HaBaHUS BEIIECTB

PeaxkTussi

Homep mpo6upku

1
2
3
4

3. CnenaiiTe BBHIBOJ O TOM, B KaKO# M3 MPOOUPOK HAXO-
IUJIOCH KaKI0e U3 UCCIeyeMbIX BEIeCTB.
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Bapumanrt 2

3aganue 1

OobopydosaHue u peaKmuévl: MITATUB AJS IPOOU-
POK, MPOHYMepOBaHHLIE IPOOUPKHU, B KOTOPHIX HAXOAAT-
cs pacTBOpeI xJopuga ammouus (0,5 Moab/J1), Xjgopuna
6apusa (0,25 moub/a), xaopuna anomuaud (0,5 mosb /i),
xyopuna menu (IT) (0,5 mosb/s1), IPOOMPKHU, CTUPTOBKA,
TPOOUPKOIEp:KaTelb; PacCTBOPHI THUAPOKCHUIA HaTPUSA
(0,5 moan/m), cynbpara mHarpus (0,5 mosb/ ).

CoolepicarHue u nopsadoxK 8blNOJHEHUS Onblma

1. TeopeTuuecKu pelnTe 3agavy.

B ueThIpex mpobUpKax HAXOMSATCS PACTBOPHBI: XJIOPU-
Ila aMMOHUS, XJIOpuaa 6apus, XJOpUIa aJTIOMUHUA, XJIO-
puna menu (II). Onpemenure, B Kakoil IIpoOuUpKe HaXo-
IUTCS KaKJ0e 13 BellecTs.

1. Bouiure B Tabauny 16 ¢GopMyJabl uccaeayeMbIX
BEIleCTB, PEAKTHUBOB Ha MOHLI, COAep Kall[huecs B MCCJIe-
IyeMbIX BelllecTBaX, WM MHPU3HAKU peakIuii, Habaomae-
MblIe IIPU CJIUBAaHUU PACTBOPOB BEIIECTB.

Ta6auma 16

PeakTuBBI Ha pacmo3HaBaeMble BeIIeCTBa
M MPU3HAKM PeaKIuil

Beurecrro, PeaxTusbr

ero (popmya

Xnopuzga
aMMOHUSA

Xaopuga
bapus

Xopujga aJroMU-
HUA

Xnopuga menu (I1)

2. 3anumninTre ypaBHeHIsS BO3MOYKHBIX PeaKI[Uil B MO-
JEeKYJIAPHOM M MOHHOM BUJAX AJIA TeX CJIydaeB, KOTraa
HabJOgaeTca n3MeHeHe B PeaKIIMOHHOI cucTeMe (BbIe-
JIleHUe Trasa, ocaaka, Mu3MeHeHue I[BeTa U T. 1I.).
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2. Periure 3amauy 9KCIePHUMEHTAJIbHO, COOIIONAA Ipa-
BUWJIA TEXHUKU 0€301IaCHOCTH.

OrtJeliTe 13 MPOHYMEPOBAHHBIX IPOOMPOK C UCCIEmYye-
MBIMHU BeIllecTBaMu 110 1—2 MJI pacTBOPOB U N00aBbTE B
KaXIYI0 M3 HUX [0 HECKOJbKO KalleJb OJHOIO U3 Peak-
TuBoB. OTMeTbTe HabdogeHusa B Tadbauie 17. ITosTopsii-
Te 9TU NefCTBUA [0 TeX IIOP, IIOKA He OIPeaesINTe COmep-
JKHMOE BCeX IIPOOUPOK C HUCCIeNyeMbIMU BEIeCTBAMMU.

Tab6bauma 17
PesyabpTaThl pacno3HaBaHUS BEIIECTB

PeakTussi

Homep nmpo6upku

1
2
3
4

3. CnenaiiTe BHIBOJ O TOM, B KAKO¥ M3 IPOOUPOK HAXO-
IUJIOCH KaKI0e M3 UCCIeNYeMbIX BEIIeCTB.

3amanue 2

Oéb6opydosarnue U peakmu8vl: MITATUB IJA IPOOH-
POK, TPOHYMepPOBaHHbIE TPOOUPKYU, B KOTOPHIX HAXOIAT-
cdA pactBopsl anerara Hatpusd (0,5 MoJsb/i1), HUTpPaTa am-
mouus (0,5 monn/n), cynbdara wamaus (0,5 moan/i),
IPOOMPKY, IUIETKA; PACTBOP JIaKMYyca.

Codepicanue u nopsadoK 8blNOJHEHUS ONblma

1. TeopeTuyecKu peluTe 3agayqy.

C noMoIb0 HANKATOPA OUPENEeJINTe, B KaKOH U3 BbI-
JaHHBIX TPOOMPOK HAXOAATCS PACTBOPHI COJIEH: allerara
HaTpUs, HUTPAaTa aMMOHUSA, CyIbdara Kaausd.

1. SanumuTe ypaBHEHHS BO3MOMKHBIX PeaKIIUM T'U/I-
poJsiu3a AJs IePeUnCJIeHHbIX B 3aJaHNU COJIe B MOJIEKY-
JISPHOM U MOHHOM BHIaX.

2. Broumure B Tabsumny 18 GopMyJsbl mcciaenyeMbIX
BEIIlECTB U yKaKUTe, KaK U3MEHsAETCs IIBeT MHANKATOPa
B pacTBOpe KaKA0H U3 coJieii.
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Tabanuma 18

PeakTuBBI Ha pacnmo3HaBaeMble BelIeCTBa
M IPpU3HAKM pPeaKIuil

BemecTBo, N3meHneHue OKpacKu
ero ¢opmyaa HHAUKATOPA

Arnerar maTpus

HurpaTt ammonusa

Cynbdar Kanrusa

2. PemmuTe 3amauy SKCIEepPUMEHTAJNLHO, COOJOHAA
IpaBUJa TeXHUKYU 0e30IacHOCTH.

OrJeliTe 13 IPOHYMEPOBAHHBIX IPOOUPOK C UCCIEaye-
MBIMU BeIllecTBaMu 110 1—2 MJI pacTBOPOB U H0OABLTE B
KayKIYyI0 U3 HUX IO HeCKOJILKO Kallejb maaukaropa. Or-
MeTbTe HaOJIogeHua B Tadaure 19.

Tabauima 19
Pe3yabpTaThl pacnmo3HaBaHUA BeIIECTB

Howmep HN3meHeHne OKpacku
IPOOMpPKU MHIUKATOPA
1
2
3
4

3. CmemaiiTe BEIBOJ O TOM, B KAKOI U3 IPOOUPOK HAXO-
JUJIOCH KAaXKJ0€e U3 UCCIeyeMbIX BEIIeCTB.

15T BLIMOJTHEHUA IePBBLIX 3aJaHUM MOMKHO BOCIIOJIb-
30BaTbCA HATJISIHBIM ITOCOOMEM «AJITOPUTMBI PEIleHus
3a/lay Ha pacIIO3HABaHUE BEIEeCTB».
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