Y MeHs1 JOCTOMHCTB MHOTO €CTh
“JIromsiM st coBCceM Kak Opar.
MHoro ThICSY /1eT Ha3aj,
OcBelllasi UHTEpbEP
[TepBOOBITHBIX KX TIEIED,
J1 yxe nibLast B KOCTpe.

M ykpacuTs OBLI 5 paf,
lam u pelllapeu Hapsg,
Yro G/McTany mpu ABOPE...
Ecimt MSAITKHM OBITH periry,
To B TeTpazu s1 muiy,
TakoBa gpysbs IprUpoza
JeMeHTa...







NMPUMEHEHUE Yrnepogp
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Kpem obyBu

ACOpPOeHT
Tunorpacu \ / s
T el —_ cenbcKoe
\ XO3fIMCTBO

lOBeNUpHbIe
nsnenus

TONINNBO
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MeauLUUHa ﬁ-i

pe3nHa



LIEJIH YPOKA:

— YCTAQHOBHUTH CTPOEHHE aTOMaA yI/iepoZa Mo ero
nmosnokenuio B I1C;

— N3YYUTD AJVIOTPOITHbIE MO,ZLI/I(l)I/IKaL[I/II/I yroiepoaa,

— U3YYUTh XUMUYECKHE CBOMCTBA U IPUMEHEeHUE
yIJIepoza;

— U3YYUTH CTPOEHUE, CBOMCTBA, MOJy4YeHUe U
IIpUMEeHeHue OKCUOoB yrinepoaa 11, 1V;

— U3YYUTb CTPOEHUE, CBOMCTBA U IIPUMEHeHNe
YI'OJIbHOU KHCJIOTBIL.



YyebHbiu modysib No1

KakoB xmmmn4yeckum 3Hak yrnepoga?

KakoB aTOMHbI HOMEpP W 3apsig agpa’?
KakoBa atomHasa macca?

CKOnbKO NPOTOHOB B si4pe atoma?
CKOnbKO HENTPOHOB B siape atoma?
CKOJbKO 3MEKTPOHOB B aTOMe yrrepoaa?
CKOMbKO BaneHTHbIX 3JIEKTPOHOB?

Uemy paBHa Hu3LWaga CTENEHb OKUCIIEHNSA?
Uemy paBHa BbICLLAA CTENEHb OKNCIIEHNA?

OCOONDOOTSEWN =

3a Kaxabln npaBunbHbIM OTBET — 1 Bann.
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YyebHbiu modysib Ne1
(an2opumm omeema)

2N
+
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Ar(C) = 12
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12-6=06



ATI0TPOMHbLIE MOOUDUKALIMWN YITIEPOOA

AnMas

OrpaHeHHBIH a/iIMa3 - OPW/UTHAHT




YyebHbIU Modysib No2

azMa3s rpadur KapOWH bynnepen

Crpoenue

dusnyeckue
CBOMCTBaA

[Ippumenenue

3a Kaabl npaBuUIibHO 3anofHEHHbIW CTONOUK — 3 bannas



AJIMA3

e becuBeTrHbIN
 Ilpo3paunbiin

e He npoBoaut
ICKTPUYECCKUHU
TOK

e Ilpounsin

e Teepabiu

Anmas MMeeT KyBnYECKY0 SfIEMEHTAPHYIO AYENKY.

B cTpykType anmasa Kakabil aToM Yyrriepoaa OKpyXeH
NpaBUNbHbIM TETPA3APOM U3 YETbIPEX OPYIUX .

Becb kpuctann npeactaensieT cobon eanHbIn TpEXMEPHbIN
kapkac. C 9TuM cBs3aHbl MHOIME CBOMCTBA anmasa,

B YAaCTHOCTU ero camas BbiCOKas cpean MUHeparsrios TBep,EI,OCTb.p uc. 8.10



[PAOUT

*TeMHO-cepbIn

*Henpo3pauyHbiu

e[IpoBoaut
ICEKTPUUYECKUH TOK

*Msrkumn

*MeTa/sInyecCKuM
0J1ecK

eOcraBJisierT cJjiela Ha I r

Oymare "o
o/KupHBIil HA OLYIIb !.

Kpuctannuyeckas peluetka rpadgputa COCTOUT U3 DECKOHEYHbIX l

MIOCKUX NapannenbHblX croeB, 06pa3oBaHHbIX U3
LUECTUYNEHHbIX Koney, (Uuknos). Mexay CnosMu CyLLECTBYHOT

cnabble cBA3M, MO3TOMY OHW NErko OTAENSATCA APYr OT Apyra. o
ATM 0OBbACHAETCA Manas MexaHu4eckasi NPOYHOCTb rpaduTa.




KAPBUH

KapbuH npeactaBnsaet cobon
MeSKOKpUcTansinyeckmm
NOPOLLOK YEPHOIO LIBETA,
obnapaet
NonynpoBOAHUKOBLIMU
ceBoncTteamMmu. lonyyeH B
NCKYCCTBEHHbIX YCIOBUSX N3
ONWHHBIX LienoYek atTomMmoB
yrnepoaa, yroXeHHbIX
napannensHo apyr apyry.
KapOuH — rnMHENHbIN
nonumMmep yrrepoaa.

O‘—O AT

EO/

O—0

\OE

O—0=0

—)=

Q=0

=)



®YJIUIEPEH

dynnepeHbl— MOMEKYnspHbIE
coeanHeHus1,npeacTaBnsaoLme
cobom BbINYKIble 3aMKHYTbIE
MHOrOrpaHHUKN, COCTaBNEHHbIE
N3 YETHOrO Ymcna
TPEXKOOPANHNPOBAHHbIX
aToOMOB yrnepoaa.

cnonb3yloT OS1s USTOTOBMNEHUs
NonynpoBOOHUKOB,
AHTUOKCHIAHTOB U
O6rodapMIpenapaToB, B Ka4eCTB¢
n00aBOK ITPH U3TOTOBIEHUHU
HMCKYCCTBEHHBIX aJIMA30B.




YyebHbIU mModysib No2

(an2opumm omeema)

azMas rpadur KapOwH bynnepen
Crpoenue ATtoMHas Crnoncroe cTpoeHue, LHenowyeunoe | C6o, Cyo,
KyOudeckast BHYTPH CJIOS — CTpOeHue MOJIeKY/IbI
pelleTKa, KOBaJIEHTHasI 006pasyoT
KOBaJICHTHAsI HeIO/ISIpPHAsI CBSI3b, chepy
HemnoJIsIpHast MEeXJY CIOSIMU —
CBSI3b MEeXMOJIeKYy/ISIPHOe
B3aNMOJeHCTBHE
dusuyeckue | TBepmocThb Xopo1o NpoBOJUT XUMHYeCcKU
CBOMCTBa DJIEKTPUYECKUH TOK, CTOMKMUH,
TYrOIUIaBKUMH, TBEpPAbIA
OKa3bIBaeT
CcMa3sbIBalolllee JiericTBUe
[Ipumenenue | AnMasHble pe3lpl, | DIE€KTPOAbI, pAaKeTHbIE CBepxTBepzpble
HallUJIBHUKM. .. JBUTATeH, Y3/IbI MaTepUabl

TPEHMUS...




OKHCJIUTEJIbHbIE CBOMCTBA — aTOMbI C IPUHUMAIOT YETHIPE DJICKTPOHA
pUOOPETAIOT MPHU ATOM CTEIIEHb OKUCICHUS -4

BOCCTAHOBHTEJIbHBbIE CBOMiCTBA — aToMBbI C oTaroT 4 (2) 2JIeKTpoHa,
NpUOOPETAIOT MPU ATOM CTENEHb OKUCICHUS +4 (12).

9




1.INpwn HarpeBaHUn yrnepon CoeanHAETCS C KUC/TI0POOOM,
obpasya okcug yrnepoga (1V), unu yrnekucnoin ras:

C+0,=CO,

[1pn HegocTaTke Kncrnopoda obpasyetrcs okeung yrnepoga (Il),
NN yrapHbIn raa:

2C +0,=2CO

2. C 8000p00omM yrrepon CoOeanHAETC TOMbKO NPU BbICOKNX
TeMmneparypax 1 B NPUCYyTCTBUU KaTanm3aTopos.

C+2H,=CH,

3. Yrnepoa B3anMoOencTBYET Npu HarpesaHnn ¢ cepou u
hmopoM, B INEKTPUYECKON Ayre C a30Mmom:

C+28 =CS,

C +2F,=CF,

2C + N, = (CN),




1. [lpn HarpeBaHUn ¢ BOAAHLIM MAPOM OH 8blImMecHAem
U3 800bI B000POO:

HO+C=CO+H,

2. Ipn HarpeBaHuu yrnepoaa c okcmaom yrnepoaa (1V)
obpasyeTcs yrapHbIu ras:

C +CO,=2CO

3. Yrnepon eoccmaHasniueaem MHo2ue mMmemarssibl U3 Ux
OKCUOOB:

2Fe, O, + 3C = 4Fe + 3CO,

4. C MeTannamm unm nx okcmagamm yrrepoq obpasyer
Kapouapbi:

CaO +3C=CaC, +CO

4Al + 3C =Al,C,




YyebHbiu modysib No3

YrnepoA

3aKOHYUTE ypaBHEHUA peaKkunmn
. C+0,=
2. C+0,=
. C+H, =
«. C+Ca=
5. C+Al=
.. C+CuO=
7. C+FeO=
5. C+HO=

3a Kaxgyto peakuuto — 1 6ann.

As120pummMm omeemoe




YyebHbiu modysib No3
(an2opumm omeema)

Yrnepopn

2C +0,=2CO
C+0,=CO0,
C+2H,=CH,

2C + Ca = CaC,

4C + 3Al = Al,C,

C + CuO =Cu + CO.
C+FeO=Fe + CO,
C+H0=CO+H,,




YuyebHbiu Mmodysib No4

[Mpu3HakK Okcua Okeunpg
CpaBHEHMUS yrnepoga | yrnepoaa
| \Y/
1. dopmyna

2. INony4veHne

3. dusnyeckume
CBOMCTBA

4. Xumunyeckume
CBOMCTBA

5. NpnmeHeHmne

3a Kaxkayto npaBusibHO 3arnosfiHEHHYO CTPOKY — 2 banna.

As120pummMm omeemoe




YrapHbin ras - CO

PdPusnyeckme CBoOUCTBa

CO - yrapHbint ras. Okeug yrnepoga ( +2) — 6ecLBeTHbIV ras, 6e3
3anaxa, nNyioxo pactBopuUMbIN B Boae. AnoBur!

XnMmmyeckue cBoucTBa

2C0 + O2 = 2C02+ Q
Fe203 + 3CO = 2Fe + 3CO2
CO+ 2H2 = CH3OH

lMonyyeHue

2C + 0,=2CO
co,+ € =2C0



Yrnekucnoiyv ras — CO:

PdPusnyeckme CBoOUCTBa

C02 - okcupa yrnepopaa (+4) , yrnekucnbin ra3— 6ecuBeTHbIN ra3s, crnerka
KUcrnoBaTbIW Ha BKyC, B 1,5 pa3a taxxenee Bo3ayxa. PactBopum B Boge.

Nonyuenve [

CaCO, + 2HCI = CaCl, + CO,+ H,0
CaCO, = CaO + CO,|

XumMmuyeckKkme CBOUCTBA

CO2 + HZO = H2C03
Na20 + CO2 = Na2C03
Ca(OH)2 + CO2 = CaCO3 + H20



YyesHbI Moaynib N4

(AfIroPUTM OTBETA)

[lepeuenn Oxkcun yrmepona 11 Oxkcun yrmepoaa IV

1.®opmyia CcO CO,

2. Honyserne | 2C + 0, = 2CO CaCO, + 2HCI = CaCl, + CO, + H,O.
Co, + C=2CO CaCO, = CaO + CO, .

3.Ou3udYecKue
CBOMCTBA

BecuBeTHbIN ras, oes
3anaxa, Nns0Xxo
pacTBOpUMbLIA B BOAE.

Anosut!

becuBeTHbIV ra3, cnerka KmcnosaTbIv Ha
BKYC, B 1,5 pasa Tshkenee Bo3gyxa.
PacTtBopum B BOAE.

4. XYUMHYECKHE
CBOWCTBA

2CO +0,=2CO, + Q.
CO + 2H,= CH,OH.
Fe, O, +3CO = 2Fe +
3CO,

CO, + H,0 = H,CO,
Na,0 + CO, = Na,CO,
Ca{OH),+ CO, = CaCO, +H,0

5. IlpumeHnenue.

BoccranaBiamBaeT MeTaIbl U3
HX OKCHUOB.

B xauecTBe «CyXOro JibJa» MPUMEHSETCS B
KA4€eCTBE XJIAIArCHTA.

CpenctBo TylieHus moxKapoB.

B nuieBor mpoOMBIIUIEHHOCTH.

B npou3BoACTBE CONEN YyTOIbHON KUCIOTHI.




\ \ H—O_
3 ™ __
CO, M
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YronbHaa kucnora — cnab6as ABYXOCHOBHas Kucnora
B ynctom Buage He BbigerneHa. |
OGOpa3syeTca B MarnbIX KOrinyecTBax rnpu pacTBOPEHUM
yrriekucnoro rasa B BOA€E, B TOM YUACHIE U YINEKNCIIONC
rasa n3 sosgyxa. Oopasyet psig yCTOMUYUBbLIX
HeopraHM4YeCcKux U opraHnYecKux NPomn3BoAHbLIX: CON
(kapboHaThl u m,quKap60|-|aTb|) CJIOXHble 3dupsbl,
aMmuabl W p,p . Nahv

-
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XHMHuecKHe CBOACTBA YTOTbHOA KHCAOTH

—

oflilve ¢ APYTHMH KHCAOTAMH

—

e t—

CrielHHYeCKHe

e

|. Peacupyer ¢ axTueHbLAU MeTQAAGMU:
HQCO; +Mg ) MgCO:; + Hzf

2. Peazupyer ¢ 0cHoBHbMU OKCUOQMU:
H,C0;+Ca0 —— CaC0s} +H;0
3. Peacupyer ¢ ocxosarusmu;
HyC0;+2N2OH — Na,C0,+2H,0

[pr w3buTke KHCAOTH 00pasvercs KHCAaA comb:
HiC04+NaOH —— NaHCO; +H,0

— —————————— —

— e N ——

|. Ouenb Kenpouras Kucora:
H2C03——+ H20 +C03f

0. Becoma caabag Kucaoma, TaK Kak ee Mode-
KyIbl HE3HAUHTEAbHO JMCCOUHHPYOT HA HOHBI:

HCOy == HT +HC03-
HCO; ==H" +C0i~

Chisg AakMycoBas GyMaxKa B BORHOM pacTsope
VTOAbKOA KHCAOTH npHoGpeTaeT He Kpacibll, a
PO30BBIA LIBeT
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%I IPPMeHeHune
"

YronbHagkucrnorta sBceraa™
X YITNEeKUCcnoro ras

r

yI'OJ'IbHyI-O KAUCJ10TY Mbl B YACTOM BUNAE yr|0Tpe6nf-|eM
B ra3npoBaHHbIX HAlNUTKaxX. L

aquKp 31MPOBAHHOINO HAaNUTKa pas3faeTcH
LquHéHme. ~~ ABNEHNN yrofibHaga Kucnorta

pasnaraeTtcs Ha YrNeKNCbIu rasw BS%Q\“./




YyebHbiu modysib N25

OcyuwecTBuTe npeBpaLieHune

C—CO—CO, —Na,CO,— NaHCO,—CO,

3a Kaxkgyto npaBunbHyo peakuumio — 1 6ansn. ‘

As120pummM omeemoes




YyebHbiU modysib N25
(anni2opumm omeema)

2C + 0,=2CO
2CO + 0, = 2CO,

NaZO + 002 = NaZCO3
NaZCO3 + CO2 + H20 = 2NaHCO3
2NaHCO3 = Na2C03 + CO2 + H20

oloem Y




IlogBegeHne UTOTOB YPOKaA.

OruenuTe CBOIO paboTy Ha ypoKe (momcuuTaiTe
KOJIMYECTBO 0a/I/IOB, HAOPAHHBIX 3a BHITIOJTHEHHE
yaeOHbIX Moayzmeit Ne1 -5):

O - 39 — 41 6bannos
] — 36—38 bannos
A _ 30-35 6anna

Memnnire 30 6a/1/I0B — HeYIOBIETBOPUTEIBHO.

Bei6epuTe nomairHee 3asaHre B 3aBUCUMOCTH OT
HAaOpaHHBIX OA/JIOB U 3aITUIINTE B JHEBHUK.



lomauniHee 3agaHue.

O© -8§31,32 ynp. Ne 6 cTp.172, ynp. Ne 6(a) ctp. 178
0 —831,32 ynp. Ne 8 ctp.172, ynp. Ne 7 cTtp. 178
A —831,32 ynp. Ne 2 ctp.172, ynp. Ne 6(6) cTp. 178

2" — 831,32 ynp. Ne 4 cTp.172, ynp. Ne 4 cTp. 177



