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TEMATUYECKOE NMITAHUPOBAHWE

Bcero 136 4, 13 HUX 74 — pe3epBHOE Bpems

8 KNACC

(2 u B Hepento, BCero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsi,

1 KO/IMYeCTBO 4acos,

0TBOAMMOE Ha UX N3yyeHne

Tema 1. Xumunss — BaXKHas
061aCTb ECTECTBO3HAHUSA U
NPaKTUYeCcKoi aesTenbHO-
CTV YenoBeKa

(6Y)

OcHoBHOe coAepxxaHune

OCHOBHble BU/bl feSTENbHOCTH
obyyvaroLmxcs

Pa3gen 1. MepBoHaYa/IbHblIe XUMUYECKME NOHATMA (20 Y)

MpegMeT XMuK. Posib XUMUN B XXU3HN
yenoseka. XMusa B CUCTEME HayK.
MeToabl NO3HaHUA B XUMUMW.

Tena u BelllecTBa. ®M3nNYeCKMe CBONCTBA
BelecTB. ArperaTtHoe COCTOsSIHUE
BeLecTB. YMCTble BELLECTBA U CMECH.
Cnocobbl pasgeneHns cmecein. dusnye-
CKME N XMMUYecKue aneHns. MNpusHa-
K1 1 YCNOBUA NPOTEKAHUSA XUMUYECKNX
peakuuia.

3HaKOMCTBO C npaBwaamu 6e30nacHoCTH
1 NpMémamm paboTbl B XMMWNYECKOI
nabopartopuu.

JemoHcTpauum

1. NabopaTopHOe 060pyaoBaHMe.
2. Pa3nnyHble BMAbI XMMUYECKONA
nocyasbl.

W PacKpbIBaTb CMbIC/ U3Yy4aeMblX
NOHATUIA.

m PacKpbIBaTb POSib XMMUW B NPUPOAE U
XW3HW YeNl0BeKa, eé CBA3b C APYrMMK
HayKamu.

mPa3nnuaTh YNCTble BELLECTBA U CMeCH;
OAHOPOAHbIE Y HEOAHOPOAHbIE CMECK.

mPa3nyaTth U3MYECKME 1 XUMUYECKMEe
AB/IEHUSA.

mOnpeaenaTb NPU3HaKN XMMUYECKNX
peakuuii 1 ycnoBus nx NnpoTekaHus.

mCnepfoBath NpaBuiam nonb30BaHNs
XUMWUYECKOI nocyfol 1 nabopaTopHbIM
o60pyfoBaHMeEM, a TaKxKe npaBuiam
06paLleHNs C XMMUYECKMMU BeLLe-
CTBaMM B COOTBETCTBUM C MHCTPYKLMS-
MW O BbINOSIHEHWIO MPaKTUYECKUX
pa6or.
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Tewma 2. Belwectea
N XMMUYECKME peakLimnn
(15 v)

3. O6pasubl BeLLecTs.

4. Cnocobbl pasgeneHns cmecei (punb-
TpOBaHMe, BbiNapueaHue, AUCTUNNA-
Lus, Xxpomarorpagus).

J1abopaTopHble 1 NpaKTUYecKme
paboThbl

JlabopaTOpHbIe ONbITbI:

OnwcaHve (hU3NYeCKNX CBONCTB BELLECTB.
Pa3geneHne cMecu ¢ NOMOLLbKO MarHuTa.
MpakTunyeckne paboThl:

Ne 1. MpaBuna paboTsl B nabopaTopun

1 Nprémbl o6paLleHns ¢ nabopaTopHbIM
0060pyf0BaHUEM.

Ne 2. PasgeneHuve cMeceit (Ha npumepe
OYMCTKU MOBAPEHHOI COMK)

ATOMbI 1 MONEKY/bl. XMUYecKne
3NeMeHTbI. 3HaKW (CMMBOJIbI) XUMUYe-
CKWX 3/1eMeHTOB. [poCTble 1 CNOXHbIE
BeLlecTBa. ATOMHO-MOMEKYNApHOe
yueHue.

XumMuueckas hopmyna. BaneHTHOCTb
aTOMOB XMMMWYECKUNX 3M1EMEHTOB. 3aKOH
MOCTOAHCTBA COCTaBa BeLlecTB. OTHOCH-
TenbHasa aToMHas macca. OTHocUTe bHas
MoneKynspHas macca. Maccosas fons
XVMUWYECKOr0 3/IEMEHTA B COeUHEHUN.
D U3NYECKME N XUMUYECKNE ABNEHUS.
Xunmuueckasa peakums. MNMpusHakm

1 YCIOBUA NMPOTEKAHUA XUMUYECKNX
peakunii. XMMMNUECKME YpaBHEHNS.

m[11aHMpoBaThb M NPOBOAUTL XMMMYE-
CKMWi1 3KCMEPUMEHT M0 U3YUEHMIO 1
onmcaHuno U3NYeCKNX CBONCTB
BELL,eCTB, CMOCO60B pa3feneHns cmecel
BELLECTB.

m //Icnob30BaTh MpY BbIMOSHEHNM
y4yebHbIX 3aiaHuin 1 B MpoLiecce
nccnefoBaTe/IbCKON AeATENbHOCTU
Hay4HO-NONYAPHYIO NNTEPATYPY
XMMMYECKOT0 COAEP>KaHus, CnpaBoY-
Hble MaTepuasbl, pecypcbl IHTepHeTa.

m BbicTpanBaTh pa3BEpHYTbIe MUCbMEH-
Hble W YCTHble OTBETHI C OMOPOi Ha
NHOPMaLMIO 13 y4ebHMKa 1 CrpaBoY-
HbIX MaTepuasoB, rPaMOTHO MCMO/b30-
BaTb W3YYEHHbI NOHATUIAHLIA annapat
Kypca Xumnm

mpPUMEHATL ECTECTBEHHO-HAYUHbIE
METO/bl MO3HAHUS (B TOM Ync/e
HabMoAeHVE, MOLENMPOBaHME, IKCe-
PUMEHT) 1 OCHOBHbIE OMepaLmu
MbIC/IUTE/bHOW fesTeNlbHOCTU (CpaBHe-
HUe, KnaccuuKkauus) ans n3yyeHus
BELLECTB N XUMUYECKUX PeakLnii.

mPacKpbIBaTb CMbIC/ U3yYaEMbIX
MOHATUIA 1 3aKOHOB U MPUMEHSTH 3TV
MOHSATWS MPU ONUCAHWUUN CBOCTB
BELLECTB M UX NPEeBPALLEHMWIA.

mPazfimuatb (HU3NYECKUE N XUMUYECKINE
SBIEHNS!, 0OBACHATb UX CYLLHOCTb C
TOUKW 3PEHMUS aTOMHO-MOJIEKYISIPHOTO
YUEHNS.
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
0TBOJMMOE Ha UX U3y4eHwne

OcCHOBHOE cogepKaHue

Tunbl XMMWUYECKNX peakLuin (coeanHe-
HWA, pa3noXeHuns, 3ameLLeHns, 0OMeHa).
3aKOH COXpaHeHMs MacChbl BELLECTB.

M. B. JTOMOHOCOB — YY&HbIA-3HLMKMO-
neawncr.

JemoHcTpaumn

®dusnyeckue aBneHuns (pactmpaHme
caxapa B CTYMKe, KMMEHWNE 1N KOHAeHCa-
Lus BOAbI U T. A.).

XumMnyeckme sBfneHuns (ropeHune ceeum,
pasnoXKeHue caxapa, B3auMOAeliCcTBMe
CepHOI KUCNOTbI C X0puaom bapus,
pasnoxeHue rugpokcuga meaun(), B3a-
MMOJECTBIE Xenesa ¢ Cepoii, B3auMo-
JelicTBMe Xenesa c paCTBOPOM COMM
mean()).

OnbIT, UANKOCTPUPYIOLLKI 38KOH COXpa-
HEHWUA Macchbl.

JlabopaTopHble 1 NpaKTU4YecKue paboTbl
JlabopaTOpHbIe ONbITbi:

Mpumepbl HhM3NYECKNX ABMIEHWIA (MNaB-
NleHne BOCKa, TasgHue ﬂb,ﬂ,a).

Mpopgonkexne Taon.

OCHOBHbIe BUabI AESITENIbHOCTM
obyuvatoLLmxcs

mOnpefensTb NPU3HaKN XNMUYECKNX
peakumnin, ycnoBus UX NpoTeKaHus.

B OO6BACHATb CYLHOCTb (DU3NYECKUX U
XUMUYECKNX ABNEHUI C TOUKMN 3pEHUS
aTOMHO-MOJIEKY/IAPHOI0 YUEHHS.

m Knaccuuumposatb XMMUYecKne
peakuumm (Nno Yucy u CocTaBy pearnpy-
IOLWMX 1 06pa3yoLLUXCA BELLECTB).

m CocCTaBNATb OPMY/ibl GBUHAPHBIX
BELLLECTB M0 BA/IEHTHOCTMW U ONpesensThb
Ba/IEHTHOCTb M0 (DOPMYIam BELLECTB.

mPaccTaBnaTb KO3WMULNEHTI B ypaBHe-
HUAX XMMUYECKNX PeaKLmii.

m CrieoBaTb NpasuiaM nob30BaHWs
XMMWYECKOW NOCYyA0i 1 nabopaTopHbIM
060pyf0oBaHueEM, a TaKXXe npasuiam
06paLLleHus C BeLLLeCTBaMM B COOTBET-
CTBUW C MHCTPYKLMAMY MO BbINO/HE-
HUIO N1a60PATOPHBIX XUMUYECKUX
OnMbITOB.

m /Icnonb30BaTh NpY BbINO/HEHWM
yuebHbIX 3afaHni1 1 B NpoLecce
“ccnenoBaTenbCKon AeaTenbHoCTH
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Pazgen 2.

Tema 3. Bo3gyx. Kucnopog,
MoHsTHe 06 oKenaax
G4

MpuMepbl XMMUYECKUX SBIEHNIA
(MpokanuBaHue MefHOl NPOBOJIOKM,
B3aMMOZAENCTBME Mefia C KUCOTOM).
Mogenu aToMOB U MONEKY .

BbluncneHus
— OTHOCWTENIbHOI MOMEKYNSAPHOW
Macchl BELLECTB;

— MaccoBoiA [0/ XUMNYeCKOro anemMmeH-

Ta no hopmyne coefMHeHUs

Hay4yHO-MONYNAPHY NUTepaTypy
XUMUYECKOro cofepXaHus, cnpaBoy-
Hble MaTepuansl, pecypcbl MHTepHeTa.

mBbicTpanBaTb pa3BépHYThie MUCbMEH-

Hble€ W YCTHble OTBEThbI C ONOPOW Ha
WH(pOpPMaLu N3 yyeGHUKA U CNpaBoy-
HblX MaTepunanos, TPaMOTHO UCMONb30-
BaTb U3YUYEHHbI MOHATUNHBIA annapart
Kypca Xxumun

BaxxHeLLMe NpeacTaBuUTeNIM HEOPraHNYecKmx BeLLecTs (30 v)

Bo3gyx — cmecb raso. CocTaB BO3gyxa.
Kucnopog — 3nemMeHT 1 NpoCToe BeLle-

cTB0. O30H — a/II0TPONHas MOAN(UKaA-
L8 Kncnopoga. HaxoxaeHue Kucnopo-

[a B npupoge, pusnyeckne n xmMmye-
CKMe CBOIACTBA (peakLum OKUCIEHNS,
ropeHune). Ycnosus BO3HUKHOBEHMS 1
npekpaweHus ropeHus. MoHaTue

06 okcunpax.

Cnocobbl Moy4YeHUs KACIOpoaa B
NabopaTopuy N NPOMbILLIEHHOCTM.
MNprvmeHeHne kucnopoga. Kpyrosopot
Kuncnopoga B npupoge.

TennoBo aheKT XMMUYECKO peak-
LMW, MOHATME O TEPMOXUMUYECKOM
YPaBHEHWW, 3K30- 1 3HAOTEPMUYECKNX
peakLusx.

B PacKpbIBaTb CMbICN U3YyYaeMblX
MOHATUIA Y NPUMEHATH 3TU NOHATUSA
NPV ONUCaHNMN CBOICTB BELLECTB U UX
npeBpaLLeHnii.

m XapakTepn3oBaTb (ONUCLIBATb)
COCTaB BO34yXa, (PU3NUECKME N XU~
MUYeCKMe CBOMCTBA KMCNOPOAa,
Crocobbl ero NoNy4YeHNs, NPUMeHeHne
M 3HAYEHMe B NPUPOE W XKU3HU
yernoseka.

m CpaBHMBaTb peakLuy ropeHns u
MeANEHHOT0 OKUCEHUS.

m Cobupatb Npubopsl 415 nosyyeHns
Kucnopopa (BbITECHEHVEM BOAbI 1
BO34yXa).

mPacno3HaBatb OMNbITHbIM MYTEM
KUC/IOPOA.
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
0TBOJMMOE Ha UX U3y4eHwne

OcCHOBHOE cogepKaHue

Tonnueo (HeTb, Yrosb U MeTaH).
3arps3HeHune BO3ayxa, Cnocobbl ero
npeLoTBpPaLLeHNA. YCuneHme napHmMKo-
BOro ath(pekTa, paspyLUeHne 030HOBOro
cnos.

JemoHcTpaumm

Bsaumogeicteume hocopa, cepbl

M >Kenesa c KUCMOPOAOM (BO3MOXHO
MCNONb30BaHWE B1AEOONbITOB).
OnpegeneHne cogepXxaHna Knucnopoaa
B BO3/yXe.

OnbITbl, [EMOHCTPUPYIOLLME YCNOBUA
BO3HUKHOBEHWSA U NPeKpaLLeHns
ropeHus.

J1abopaTopHble U NPaKTUYecKue
paboThbl

Na6opaTOopHbIA ONbIT:

O3HakoM/eHue ¢ obpasLamm OKCULOB.
MpakTunyeckas paboTa:

Ne 3. MNonyyeHue 1 cobupaHmne KNCIopo-
[ia, N3y4eHune ero CBOMCTB.

Mpogomkexne Tab6.

OCHOBHbIe BUabI AESITENIbHOCTM
obyuvatoLLmxcs

m/ICcNonb30BaTh XMMUYECKYH CUMBO/U-
Ky 4N cOCTaBneHnst POpMy/ BELLECTB,
MOJIEKYNIAPHBIX YPaBHEHUIA XUMUYe-
CKUX peakLunii ¢ y4acTmeM K1Copoga.

mOO6BLACHATb CYLLLHOCTb 3KOMOTMYECKNX
npo6/1eM,CBA3aHHbIX C 3arpsi3HEHUEM
BO3LyXa.

m CrefoBaTb npasuaam 6esonacHoii pabo-
Tbl B TabopaTopuM MpU UCMOb30BaHNM
XMMUYECKOI nocyabl 1 060pyLoBaHNS,
a Takxe npasunam o06paLLeHuns ¢
ropHYMMM BeLLeCTBaMU B BbITY.

m[11aHMPOBaTb U OCYLLECTBASATL Ha
MPaKTUKe XUMUYECKME IKCMEPUMEHTI,
MpoBOAWTL HabNOAEHNS, fenaThb
BbIBOZbI MO pe3ynbTaTaM 3KCnepu-
MeHTa.

W Y4acTBOBaTb B COBMECTHOI paboTe
B rpynne.

m/ICNoMb30BaTh NPU BbINOMHEHNM
y4ebHbIX 3afjaHWil U B MpoLecce
MCCNeA0BaTeNbCKON AesTeNbHOCTU
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Tema 4. BogopoL.
IMoHATME 0 KUCoTax
1 consx

(Y)

BbluncneHus

— MOJIEKY/IAPHOIA Macchbl KUCNopoja
1 030Ha Ha OCHOBAHWUM aTOMHOIA Macchbl
XUMMUYECKOro 3nemMeHTa

Bogopog — 3/1eMeHT U NPOCTOE BelLle-
CTBO. HaxoxjeHue B npupoge, pusmnye-
CKME N XMUYeCKUe CBOICTBA (Ha
npvMepe B3aMMOAeCTBUSA C HeMeTanna-
MW U OKCUaMW MeTanoB), NpUMeHe-
HYe, CNocobbl MNoyyYeHus.

IMoHATUE 0 KUCNIOTAX U CONSX.

JemoHcTpaumm

MonyyeHwve, cobupaHue n pacnosHasa-
HVe BOAOpOJa.

"opeHve Bogopoga.

B3anmopeicTeme BOAOPOAA C OKCMAOM
meau().

JlabopaTopHble 1 NpaKTUYecKme
paboThbl

JlabopaTOoOpHbIN ONbIT:
B3avmopencTeune KUCNOT C MeTaniamu.
MpakTuyeckaspaboTa:

Ne 4. MonyyeHwve 1 cobrpaHne BOJOPOAa,
M3y4eHmne ero CBOMCTB.

Hay4HO-MONYNAPHYH NUTepaTypy
XMMUYECKOTO COfIEPXKaHUs, CrnpaBoy-
Hble MaTepuanbl, pecypchl VIHTepHeTa.

m BbicTpanBaTth pa3BépHyTble NUCbMeHHbIe
1 YCTHbIe OTBETHI C OMOPOiA Ha MHAopMa-
LMo 13 y4yebHUKa 1 CNPaBOYHbIX MaTe-
puvanoB, rpaMOTHO UCMO/1b30BaTh U3YYeH-
HbIli MOHATWIAHBIA annapaT Kypca XMmmum

m PacKpbIBaTb CMbICN U3y4aeMbIX NOHS-
TUIA U NPUMEHATL 3TU MNOHATUS NpK
OnucaHun CBOWCTB BELLECTB U KX
npeBpaLLeHnii.

m XapakTepn3oBaTb (ONUCbIBATb)
(hm3nyeckme 1 XMMNYecKne CBOCTBa
BOLOPOAA, CNocobbl ero noayyeHus,
NPYMEHEHNE.

m Cob6upatb NprMbop 418 NONyYEHUst BOAO-
poja.

m //Icnonb30BaTh XMMUYECKYHO CUMBO-
NUKY AN COCTaBNEHNSA (hOPMY
BELLIECTB, MONEKYNAPHbIX YPaBHEH WA
XUMUYECKUX peakLuii ¢ ydacTnem
BOZOPOAa.

mCrefoBath nNpaBuaam 6e30MacHoi
paboTbl B nabopatopun Npu UCNosib-
30BaHMN XUMUYECKOW nocyabl U
060pyf0BaHMS, a TakxXe rnpasuiam
06paLLeHns C rOpHYMMI BELLECTBaAMK
B ObITY.
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IMNprMepHbIe TeMbl,
pacKpbIBatoLLYE AaHHbIIA
pasgen nporpamMmb,

1 KO/IMYECTBO YacoB,
0TBOAVIMOE Ha UX U3yYeHNe

Tema 5. KonimyecTBeHHbIE
OTHOLLIEHUSI B XUIMWM
(4y)

OcCHOBHOE cogepKaHue

BbluncneHuns

— MOJIEKY/IAPHOIA Macchl BELLECTBA Ha
OCHOBaHWMKN aTOMHOW Maccbl XMMUye-
CKUX 3/1IEMEHTOB

Konunyectso Bewectsa. Mosb. Monsp-
Had macca. 3akoH Asoragpo. Monsp-
HbliA 06bEM ra3oB. PacyéTbl MO XMMUMYe-
CKMUM YPaBHEHUAM.

JemoHcTpaums

O6pasLbl BELIECTB KOMMYECTBOM 1 MOfb.

BbluncneHus

— 00bEMa, KONMYeCcTBa BeLLecTBa rasa
M0 ero U3BeCTHOMY KO/IMYECTBY Bellie-
CTBa Un 00bEMY;

— 06bEMOB ra3oB Mo ypaBHeHUIO
peakLMmn Ha OCHOBE 3aKOHA 06bEMHbIX
OTHOLLIEHWIA ra3oB

Mpopgonkexne Taon.

OCHOBHbIe BUabI AESITENIbHOCTM
obyuvatoLLmxcs

m [11aH1pOBaTb M OCYLIECTB/IATL Ha
MPaKTUKe XUMUYECKNE IKCMEPUMEHTHI,
MPOBOAUTL HabMOAEHUS, fenaTb
BbIBOZbI M0 pe3ynbTaTam 3KCTepUMEHTA.

B YuacTBOBaTb B COBMECTHOI paboTe B
rpynne

W PacKpbIBaTb CMbIC/ N3y4aeMbIX
MOHSATWIA 1 MPUMEHSATH 3TU MOHATUS,

a TaKkXKe U3y4YeHHble 3aKOHbI 1 TeopUK
LN peLleHmns pacyETHbIX 3ajav.

B BblUMCnATL MONSPHYH MacCy BeLLecTB;
KONMYeCTBO BeLLecTBa, 06bEM rasa,
Maccy BeLLeCTBa;

m [1poBOAUTL PACcUETHI MO YPaBHEHUAM
XMMUYECKNX peakLuii: KOnmyecTsa,
06bEMa, Macchl BeLLLeCTBa MO U3BECTHO-
My KOnmuecTBy, 06bEMy, Macce peareH-
TOB WM NPOAYKTOB peakuuu.

m BbicTpamBaTth pa3BépHyTble MUCbMEH-
Hble U YCTHbIE OTBETbI C OMOPOIA Ha UH-
thopmaLmio 3 y4ebHUKa 1 CrpaBoYHbIX
MaTepuaioB, rpaMOTHO MCMO/b30BaTh
N3YyYEHHBIA MOHATWIAHBIA annapaTt
Kypca XuMum
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Tema 6. Boga. Pactsopbl.
lMoHATME 06 OCHOBaHUAX
(6Y)

dusnyeckne CBONCTBA BOAbl. AHANM3
N CUHTE3 — METObl U3y4YeHUs cocTaBa
BOJpbl.

XMMUYECKME CBONCTBA BOAb!

(peakuum c meTannamMu, oOKcUgamu
MeTan/0B U HEMETA/NOB).

CocTaB 0CHOBaHWiA. MoHATNE 06 MHAN-
KaTopax.

Bopa kak pactsopuTesb. PacTBopbl.
PacTBOpUMOCTb BELLECTB B BOJE.
HachblIleHHble N HEHACbILLLEHHbIe
pacteopbl. MaccoBas [j0/1f BellecTBa B
pacTsope.

Ponb pacTBOpOB B NPUPOLE U B XXU3HU

uenoBeka. KpyrosopoT BOAbl B NPUPOZE.

3arpssHeHuve npupoaHbIX Bod. OxpaHa
M 0YUCTKA MPUPOSHBIX BOA,

JemoHcTpaumn

ANeKTPONN3 BOAbl; CUHTE3 BOAPI;
B3aMMOJelicTBMe BOAbI C MeTa1aMm
(Xa, Ca) (BO3MOXHO UCMNob30BaHme
BUAEOMaTepnaos).

PacTBOpeHVe BELLECTB C Pas3/IMYHON
pacTBOPMMOCTbLHO.

VccnenoBsaHue pacTBOPOB KMCNOT U
LLieNoYeit ¢ NOMOLLbI0 MHAVKATOPOB.

J1abopaTopHble U NPaKTUYecKue
paboThbl

MpakTunyeckas pa6oTa:

Ne 5. MMpurotosneHne pacTBopos €
ornpegenéHHol MaccoBoli foneli pac-
TBOPEHHOTr O BELLECTBA.

PackpbIBaTb CMbICN M3YYaeMbIX
MOHATUIA N NPUMEHSATb 3TN MOHATUSA
MpyW OMMCaHNU CBOWCTB BELLECTB U UX
npeBpaLL,eHnii.

XapakTepu3oBaTb (PrU3nUecKme u
XMMUYECKUEe CBOMNCTBA BOAbI, €8 pOsib
KakK pacTBOpUTENs B MPUPOAHbIX
npoveccax.

CoCTaBnsATb YPaBHEHNSA XUMUYECKNX
peakuuii c yuacTUem BOAbl.

O6BACHATL CYLLHOCTb 3KO/IOTMYECKNX
nNpo61em,CBA3aHHbIX C 3arpA3HeHNeM
NPUPOAHBIX BOZ, CNOCOObI OUNCTKM
BOZb! OT MpMMeCeii, Mepbl Mo OXpaHe
BOJ OT 3arps3HeHUs.

MnaHupoBaTb 1 OCYLLECTBASATDL Ha
MPaKTUKe XUMUYECKME IKCMEPUMEHTI,
NpoBOAMTb HabnoAeHNs, AenaThb Bbl-
BOZb! MO pe3ynbTaTtam aKCNepuMeHTa.
CnepoBaTb npaBuaam 6e3onacHoi
paboTbl B nabopaTopuu Npy MCNOb30-
BaHUM XMMUYECKON mocyabl 1 06opyao-
BaHMSA.

MpoBOAWTL BbIYNCAEHMS C MPUMEHEHN-
eM MOHATUA «MaCccoBast JONs BeLLeCTBa
B pacTBOpE ».

Mcnonb3oBaTb Npy BbIMOMHEHNM
y4ebHbIX 3afjaHuii 1 B mpovecce
MCCNesoBaTeNlbCKOM AesTeNbHOCTH
Hay4HO-MOMYNAPHYIO NUTepaTypy
XMMMWYECKOTO COAEPXKaHUS, CnpaBoY-
Hble MaTepuasnsl, pecypchl VIHTepHeTa.
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
0TBOJMMOE Ha UX U3y4eHwne

Tema 7. OCHOBHbIe Knacchbl
HeopraHn4eckmnx
COeANHEHNI

(114)

OCHOBHOECOAeraHMe

BbluncneHuns
— CcCunucnonb3oBaHMemM NOHATUA «MaCCO-
BaA A0NA BeUwecTBa B pacTBope»

Knaccuurkaums HeopraHM4ecknx
COEIMHEHWIA.

OKcufpl: cocTas, Knaccugukaums
(OCHOBHbIE, KNCMOTHbIE, aM(DOTEPHbIE,
HeconeobpasytoLLme), HOMeHKnaTypa
(MexxgyHapoaHas u TpuBManbHas).
MonyyeHne 1 XMMUYecKne CBOICTBa
KUCNOTHbIX, OCHOBHbIX 1 aMOTEPHbIX
OKCULOB.

OcHoBaHus: cocTaB, knaccuukaums,
HOMeHKnaTypa (MexayHapoaHas u
TpuBManbHasa), PU3NYECKne N XMMmunye-
CKMe CBOWCTBA, CNoCo6bl MOYyYEHUS.
KwncnoTbl: cocTas, Knaccugpukayms,
HOMEHKNATypa, PUnYeckne n xuMmye-
CKMWe CBOICTBA, CNOCOObI NOMyYeHNUS.
PAf akTUBHOCTW METansoB.

Mpopgonkexne Taon.

OCHOBHbIE BUAbI LeATeNbHOCTH
obyyvaroLmnxcs

mBbicTpanBaTh Pa3BEPHYTbIE MUCbMEH-
Hbl€ W YCTHbIe OTBETbLI C ONOPO Ha
WH(pOpMaLmno N3 yyebHMKA U cCNpaBoy-
HblX MaTepuanosB, rPaMOTHO UCMONb30-
BaTb U3YUYEHHbIA MOHATUINHBLIA annapart
Kypca Xumun

m Knaccuguumposatb nsyyaemble
BELLLECTBA M0 COCTaBY U CBOWCTBAM.

mCocTaBnATb HOPMY/ibl OKCUAO0B,
KWUCNOT, OCHOBaHW, coneii U Ha3biBaTb
MX N0 MeXAYHapOoAHO HOMEHKNa-
Type.

m[1pOrHo3MpoBaTh CBONCTBA BELLECTB Ha
OCHOBE 06LLMX XUMUYECKUX CBOWCTB
M3YUYeHHbIX KNaccoB/rpynmn BeLlecTs,
K KOTOPbIM OHU OTHOCATCS.

mCoCTaBNATb MONEKYNAPHbIE YpaBHE-
HUSA peakumnin, MNICTPUPYHOLLMX
XVMWYECKNE CBOWCTBA U CMOCOObI
NoNy4YeHNs BELLECTB U3YUYEHHbIX
KNaccoB/rpynm, a TakXXe NoATBepXaa-
IOLLMX TeHETMYECKYI0 B3aMMOCBA3b
MeXay HUMM.
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Conu (cpefHve): HOMEHKNATYpa,
CMoCoObl MOMTyYeHMUs, B3aUMOeCcTBMe
coneii c MeTannamun, KucnoTamu,
LenioyaMm 1 CoNAMM.

"eHeTMYeCKan CBA3b MeXAY Knaccamu
HeopraHN4YecKnx coefUHeHNNA.

JemoHcTpaumn

O6pasLbl HEOPraHMYeCKUX BELLECTB
pasfiMYHbIX KNaccos.

B3anmogeicTeme pacTBopa CepHol
KMCNOTbI ¢ okcugom mean(r).

Peakuus HeiiTpanusaymm.

BbITeCHEHME OAHOrO MeTanna Apyrum m3
pacTBopa conu.

J1abopaTopHble U NpaKTUYecKue
paboThbl

NabopaTopHbIe ONbIThI:
B3anmopencTeue KUCNOT C MeTan1amMu.
MonyyeHne HepaCTBOPUMbIX OCHOBaHMWIA.
B3anmopeincTeue HepacTBOPUMbIX
OCHOBAHWiA C KACNOTaMU.

PasnoxeHwue rugpokcuga megu(r) npu
HarpeeaHuu.

MpakTuyeckas paboTa:

Ne 6. PeleHne aKcnepuMeHTaNbHbIX
3agay no Teme «OCHOBHbIE KnacChbl
HEeOopraHMYeCKUX COeLUHEHWNIA »,

BbluncneHus
— 0 YPaBHEHNAM XVMMWUYECKNX peakLnii

m [1poun3BOAUTL BbIYUCIEHUS MO ypaBHe-
HUAM XUMUYECKNX PeakLnid.

m [11aH1poBaTh M OCYLLECTBAATL Ha
NpaKTUKe XMMUYECKNE IKCTIEPUMEHTDI,
MPOBOAMTL HabMOAeHMS, fenaTb
BbIBOZbI MO pe3y/ibTatam 3KCNepuMeHTa.

mCnepfoBath NpaBuiam 6e3onacHoii
paboTbl B 1abopaTopuu Npu MCNosb3o-
BaHUM XMMUYECKON mocyabl 1 06opyao-
BaHMSA.

m/IcNo/1b30BaTh NPU BbINOHEHNM
yuebHbIX 3afaHuii 1 B mpoLecce
1CCNeaoBaTeNbCKON AesTeNbHOCTU
Hay4HO-MONYNAPHYI NNTepaTypy
XMMUYECKOT0 COAEPXKaHUs, CnpaBoy-
Hble MaTepuanbl, pecypchbl VMIHTepHeTa.

m BbicTpanBaTh pa3BépHyTble MUCbMEH-
Hbl€ 1 YCTHbIE OTBETHI C OMOPOI Ha
MH(opMaLMI0 13 y4e6HMKa 1 CpaBoY-
HbIX MaTepuanos, rPamMoOTHO NCNO/b30-
BaTb M3YYEHHbI NOHATWIAHLINA annapaT
Kypca Xmmuu



co
00

ewwedlodu senoged seHdawmd] |

MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,

0TBOAMMOE Ha UX N3yyeHne

OcCHOBHOE cogepKaHue

Mpopgonkexne Taon.

OCHOBHbIe BUabI AESITENIbHOCTM
obyuvatoLLmxcs

Pasgen 3. Meprognyeckuii 3akoH 1 Mepuoauyeckas cuctemMa XMMUYECKUX 3nieMeHToB [. . MeHgeneesa.
CTpoeHune aToMOB. XMUYecKas cBsi3b. OKUC/IUTENIbHO-BOCCTaHOBUTE bHbIE peakLimm (15 Y

Tema 8. MNeprognyeckuii
3aKOH U1 Neproamnyeckas
CUCTEMA XMMUYECKUNX
anemeHTOB . . MeHgene-
eBa. CtpoeHue atoma (7 4)

MepBble MOMbLITKN Knaccugukawlmm
XUMWUYECKUX 3N1eMEHTOB. MoHATUE O
rpynnax cXogHbIX 3/1eMEHTOB (LLieNnoY-
Hble 1 LLIeN0OYHO3EMESTbHbIE MeTabl,
rasioreHbl, MHepTHbIE rasbl).

3nemeHTbl, KOTOPble 06pa3yoT
amoTepHble OKCUAbI U TMAPOKCULbI.
Mepuognyecknii 3akoH n Meprogn-
Yyeckas cuctemMa XMMUYECKUX 3/1EMEHTOB
O. . MeHpeneesa. Nepuogbl, rpynnol,
nogrpynnel. ®uU3NYECKnii CMbIcn
MopsAKOBOro HOMepa 3/1eMeHTa, HoMe-
pOB nepuoga n rpynnol.

CtpoeHue atomoB. CocTaB aTOMHbIX
agep. 3oTtonbl. 91eKTpoHbl. CTpoeHne
3/IEKTPOHHbBIX 060/104EK aTOMOB MepBbIX
20 Xxmmnyeckux anemeHTos lNeprogunye-
cKoit cuctembl [. V. MeHpaeneesa.
XapakTepucTnKa XMMMYECKoro afemMeH-
Ta No ero NonoXxeHuto B Meproguyeckoi
cucteme . . MeHpgeneesa.

m PacKpbIBaTb CMbIC/ MEPUOLNYECKOTO
3aKoHa.

m[loHMMaTb CyLLEeCTBOBaHME Mepuogmye-
CKOWi 3aBMCMMOCTW CBOMCTB XUMUYe-
CKMX 3/1EMEHTOB (M3MEHEHVE paauycoB
aTOMOB M 3/1eKTPOOTPMLATENBHOCTH)

N UX COEAVHEHWIA OT NOMOXEHNS B
NEePUOANYECKON CMCTEME M CTPOEHUS
aToma.

W YCTaHaBMBaTb CBA3b MEXAY MO0Xe-
HMEM 3/1IEMEHTa B MEPUOANYECKON
CUCTEME 1 CTPOEHMEM €ro aToma (cocTas
1 3apsg a4pa, obLiee YNCNo 3/1EKTPOHOB
1 pacnpeseneHne nx no 371eKTPOHHbIM
C/osim).

m[1pOrHo3MpoBaTh XapakTep N3MeHEHMNS
CBOWCTB 3/1EMEHTOB 1 UX COEANHEHWIA NO
rpynnam v nepvogam MNepuoanyeckoi
CUCTEMBI.

m XapakTepm30BaTb XMMUYECKNE 3IEMEH-
Tbl NEPBbIX TPEX MEPUOAOB, Kanus,
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Tema 9. Xvmunyeckas CBsi3b.
OKUCINTENBHO-BOCCTAHOBU-
TefbHble peakummn

(84)

3HaueHue lNMeproanyeckoro sakoHa

1 Mepnoanyeckori cucTemMbl XUMnye-
CKWX 3/1EMEHTOB [/19 Pa3BUTUA HAYKU U
npaktuku. O. V. MeHaeneeB — yUéHbili,
negaror v rpaxKgaHuiH.

JemoHcTpaumn

KopoTkoneprogHas v AMHHONEPUOA-
Has opMbl [Nepuoanyeckoin cncTemsl
XuMunyeckunx anemeHtos . . Mengene-
eBa.

OsHakoM/ieHMe ¢ 06pa3LaMn MeTannoB

N HEMETasoB.

J1abopaTopHble U NpaKTUYecKue
paboThbl

Nla6opaTopHbIiA ONbIT:
BsanmopgeicTeme ruapokcuga LnHKa c
pacTBOpamMu KUCNOT W LienoYei

ANeKTPOOTPULATENILHOCTL aTOMOB
XUMWUYECKUX 3NIEMEHTOB.

Xunmunueckas cBsisb (MOHHas, KOBa/IEHTHas
MoNsipHas U KOB/IEHTHasH HENONSIPHas).

KanbLmMsa No UX NonoxeHuto B Mepuo-
andeckoli cucteme A. V. MeHpeneesa.
mCrefoBath npaBuaam 6e30nacHoi pabo-
Tbl B labopaTopu Npy UCMOAb30BaHUM
XUMWUYECKOI nocyabl 1 060pyoBaHus.
mBbicTpanBaTh pa3BépHYTbIE MUCbMEH-

Hble 1 YCTHble OTBETHI C OMOPOIi Ha
MH(OpPMaLMIO U3 y4ebHMKa 1 CNpaBoY-
HbIX MaTepuanoB, rPamMoTHO 1CNO/b30-
BaTb M3YYEHHbI NOHATWIAHLINA annapaT
Kypca Xumunu.

m //Icnob30BaTh MPY BbIMOSHEHNN
y4ebHbIX 3aiaHNI TEKCTbI yUYebHUKa,
cnpaBoyHble MaTepuansl (Mepuogmye-
CKYI0 CUCTEMY XUMUYECKUX 3/1EMEHTOB
[. . MeHpeneesa, Tabnuuy pactsopu-
MOCTU KMC/IOT, OCHOBaHWIA 1 CO/eil B
BOZE, 3NEKTPOXUMUYECKINIA psig
HanpsHKeHWn meTannos).

m //Icno/b30BaTh MPY BbIMOSHEHNN
yuebHbIX 3afaHuii 1 B nmpoLecce
nccnesoBaTe/bCKo AeATeNbHOCTH
Hay4HO-NOMYNSPHYIO NNTEPaTYpPy
XMMUYECKOT0 COAEPXKaHWA, CrpaBoY-
Hble MaTepuansl, pecypcbl NHTepHeTa

mPacKpbIBaTb CMbIC/ U3y4YaeMblX
NOHATUIA.

mOnpefensTb BUL XMMUYECKOIA CBS3M
B COEJUHEHUMN.
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
0TBOJMMOE Ha UX U3y4eHwne

OcHoBHoOe coAepxxaHune

CreneHb OKUCAEHUS.
OKMCANTENbHO-BOCCTAHOBUTESbHbIE
peakuun (OBP). MNpouecchbl OKUCNEHUSA
1 BOCCTaHOB/IeHMA. OKUCIUTENUN U
BOCCTAHOBUTE/N.

JemoHcTpauum
OKMUCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakuun: ropeHue, peakLum pasnoxe-
HUS, COeJMHEeHNS

OKOHYaHue Taobn.

OCHOBHbIE BUAbI LeATeNbHOCTH
obyyvaroLmnxcs

mOnpeaensTb CTeneHb OKUCNEHNS
XVMUYECKOro afiemMeHTa no hopmyne
€ro COevHeHMs.

mOnpefenaTb 31eMeHT (BeLLecTBo) —
OKWUCANTENb U 3N1EMEHT (BeLLeCTBO) —
BOCCTaHOBMUTE/b.

mOO6BACHATbL CYLHOCTb MPOLECCOB
OKWCNEHNS 1 BOCCTAHOB/IEHUS.

m COCTaBATb 3MEKTPOHHbIN 6anaHc ¢
YUYETOM YMCna OTAAHHbIX U NPUHATBIX
3N1EeKTPOHOB.

m CoCTaBNATb YpaBHEHNE OKUCAUTENb-
HO-BOCCTaHOBUTE/NIbHOW peakLmm.

m /Icnonb30BaTh NpY BbINO/HEHWM
y4ebHbIX 3aaHNI TEKCTbI yUYebHUKa,
CMpaBOYHble MaTepuansbl (nepnoguue-
CKYI0 CUCTEMY XMMUYECKUX 3/IEMEHTOB
[. V. MeHgeneeBa, Tabmuy pacTsopu-
MOCTU KMC/IOT, OCHOBAHWIA 1 COseil B
BOZE, 3NEeKTPOXUMUYECKUI PAS
HanpsKeHW MeTannoB)
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9 KNACC

(2 4 B Hegento, BCEro 68 4, M3 HUX 44 — pe3epBHOE BpPeMS)

IMNpumepHble TeMb,
pacKpbIBatoLLYE JaHHbIIA
pasgen nporpaMmbl,

1 KO/IMYECTBO YacoB,
OTBOAMMOE Ha NX U3yYeHue

[oBTOpEHME W YT/Ty6/IEHME
3HaHWIA OCHOBHbIX Pa3fesnos
Kypca 8 Knacca

Gy

OCHOBHOe cofepXaHve

OCHOBHbIe BULbI AeATE/TbHOCTU
obyyaroLLmxcst

Pasgen 1. BellecTBO 1 XMMUYeCKMe peakumm (17 4)

Mepuoguyeckuii 3akoH. Meproguyeckas

cMcTeMa XMMUYECKUX 3/1EMEHTOB
O. V. MeHgeneesa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTMW B M3MEHEHUW CBOIACTB
XUMMUYECKUX 3/1EMEHTOB MNepBbIX TPEX
nepuosoB, Kanus, KanbLus n nx
COEAMHEHWIA B COOTBETCTBMU C MOMOXE-
HMEM 31IEMEHTOB B MEPUOSNYECKON
CUCTEME U CTPOEHMEM MX aTOMOB.
Knaccugmkaumsa n HomeHknaTypa
HeopraHnyeckux BeLecTs (MexayHa-
pogHas v TpusManbHasa). XuMuyeckue
CBOWCTBA BELLECTB, OTHOCALLMXCA K
pasIiMyHbIM KnaccaM HeopraHnyeckux
COEAVHEHNIA, NX TEHETMYECKas CBA3b
HeopraHMYyecknx BeLLeCTB.

CTpoeHuWe BeLecTBa: BUAbl XMMNYECKO
CBA3N U TUMbl KPUCTA/INYECKUX peLLé-
TOK. 3aBMCUMOCTb CBOCTB BELLECTB OT
NX CTPOEHUS.

IxapaKTepI/ISOBaTb XUMNYECKNE

3/MIEMEHTbI MepBbIX TPEX Mepuosos,
Kanuns v KanbLua o nx NonoxXeHuto

B MNeprognyeckoii cucteme . . MeH-
feneesa.

m KnaccuuumposaTb U HasbiBaTb
HeopraHn4yecKue BeLLecTBa N3yUeHHbIX
KNaccoB.

mOnucbIBaTh 06LLME XUMUYECKUNE
CBOICTBA BELLECTB pa3/IMUHbIX Knac-
COB, NOATBEPXaTb CBOCTBA NpMMepa-
MW MOMEKYNAPHBLIX YPaBHEHWUI XUMU-
YeCcKMX peakuuii.

mOnpefensTb BUL XMMUYECKOW CBA3MN 1
TUM KPUCTANINYECKON PeLLETKN
BellecTBa.

m[1porHo3npoBaTh CBONCTBA BELLECTB B
3aBMCUMOCTM OT UX CTPOEHNS.

m BbicTpavBaTb pa3BépHYTbIE NUCbMEH-
Hble 1 YCTHbIE OTBETbI C OMOPO Ha
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
OTBOZLMMOE Ha NX U3yYeHne

Tema 1. OCHOBHble 3aKOHO-
MEepPHOCTU XUMMUYECKNX
peakumii

(44)

OcHoBHoOe coAepxxaHune

JemoHcTpauum

1. Mogenu Kpuctannnyecknx peléTok
HeopraHM4yecKunx BeLecTs.

2. KopoTkonepuogHas v AJANHHONEPUOA-
Has hopmbl Meproanyeckoli cuctTembl
XMmnyeckunx anemeHtos [. . MeHgene-
eBa

Knaccuukaums XMMnyecknx peakunii
MO PasNIMYHbIM MpPU3HaKam (no umcny un
COCTaBY Y4aCTBYIOLLMX B peakLum
BELLLeCTB, MO TEN/0BOMY 3PdeKTy, no
M3MEHEHWIO CTeNeHel OKMUCNeHNs
XUMUYECKMX 3/1IeEMEHTOB, N0 06paTUMO-
CTW, MO Y4aCTUIO KaTannsaropa).

3K30- 1 3HAOTEPMMYECKME PEaKL MK,
TepMOXMMUYECKNe YpaBHeHMS. [1oHS-
TVE 0 CKOPOCTW XMMUYECKON peakuum.
MOHATNE O FOMOrEHHbIX U FeTePOreHHbIX
peakuusax. MoHATME 06 06paTUMbIX

Mpopgonkexne Taon.

OCHOBHbIE BUAbI LeATeNbHOCTH
obyyvaroLmnxcs

WH(pOpPMaLu N3 yye6GHUKA U CNpaBoy-
HblX MaTepuanosB, rPaMOTHO UCMONb30-
BaTb U3YUYEHHbIA MOHATUINHBLIA annapart
Kypca Xumuu.

ml/icnonb3oBaTh NPU BbINONHEHUN
yuye6HbIX 3ajaHnii n B npouecce
MccnefoBaTeNbCKON feATENbHOCTH
Hay4YHO-MONYNAPHY NuTepaTypy
XWUMWUYECKOTO COAEpXaHNs, cCnpaBoy-
Hble MaTepuansl, pecypcbl VIHTepHeTa

mPacKkpbiBaTb CMbICA M3yYaeMblX
NOHATWIA N NPUMEHATbL 3TN NOHATUSA
npu onucaHWm CBOMNCTB BeLWeECTB N UX
npeBpal,eHuii.

m KnaccuduuympoBaTb XMMUYeckue
peakuWn No pasNWUYHbLIM NpU3HaKaM.
mYCcTaHaBNMBaTb 3aBUCUMOCTb CKOPOCTH
XMUMMWNYECKOW peakLMmn OT pa3nunyHblX

haKTOpOB.

m1pOrHO3MpPOBaTb BO3MOXHOCTH
NPOTEKaHNA XMMUYECKUX nMpeBpalye-
HWI B pPasNMUHbIX YCNOBUAX.
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Tema 2. JneKTponmMTUYecKas
anccoupaums. XuMnyeckme
peakuummn B pacTBopax

84)

1 HeOBPATUMBIX XMMUUYECKNX peakL -
AX. [oHATVE 0 XMMNYECKOM paBHOBe-
cun. dakTopbl, BANAIOLLNE Ha CKOPOCTb
XVMUYECKOI peakLmmn 1 nonoxeHune
XWMMWYECKOT0 paBHOBECKS.
OKUCNNTENbHO-BOCCTAHOBMUTESbHbIE
peakuunm (3NeKTPOHHbIV H6anaHc oKMUcIun-
TeNbHO-BOCCTAHOBUTENbHOM peakuun).

JemoHcTpaumn

1. 3aBMCMMOCTb CKOPOCTY XMMUYECKO
peakuumn OT pasnyHbIX PaKTopoB.

2. Bo3gelicTBme KaTanmnsaTopa Ha
CKOPOCTb XMMUYECKOW peakuuu.

3. MpvmMepbl HeobpaTMMbIX U 0bpaTm-
MbIX peakLuii.

4. CMeLleHMe paBHOBECUS XMMUYECKOW
peakuuu.

BbluncneHus

— KONNYecTBa BeLecTBa, 06bEMA 1
Macchl peareHToB UM NPOAYKTOB MO
YPaBHEHMAM XUMUYECKNX peaKLnii

Teopusa 31eKTPONUTMYECKOW guccouma-
LUUKN. DNEKTPONUTbI U HEINEKTPOINTHI.
KaTnoHbl, aHnoHbl. MexaHusm gucco-
Luaumn BeWwecTs ¢ pasiMyHbIMU
BMAAMMN XUMMYecKoli cBa3n. CTeneHb
avccouymaumnmn. CunbHble 1 cnabble
3NEKTPONTHI.

mOnpefenATb OKNCANTENb N BOCCTAHO-
Butens B OBP.

mCoCTaBNATb 3N1EKTPOHHbIA 6anaHc
peakumm.

m1pOM3BOANTbL BLIYNCAEHUA NO XUMUYe-
CKUM ypaBHEHUAM.

MBbicTpanBaTb pa3BEPHYTbie MUCbMEH-
Hble W YCTHble OTBETbl C OMOPON Ha
WHpoOpMaLWIo M3 yyebHMKaA U CNpaBoY-
HbIX MaTepnanos, rPaMOTHO MCNONb30-
BaTb U3YYEHHbIA MOHATUMINHBLIA annapart
Kypca Xumum.

El/icnonb3oBaTb NPU BbINOAHEHUN
yuyebHbIX 3afaHnii 1 B npoLlecce
nccnefoBaTenbCKOW feATeNbHOCTH
Hay4YHO-MONYNAPHY NuTepaTtypy
XMMMNYECKOTo CoAepXaHnsa, cnpaBoy-
Hble MaTepuansl, pecypcbl NHTepHeTa

MPacKpbiBaTb CMbIC/ U3YyYaeMblX
NOHATWUI, a TAKXe CMbIC/T TeOpUN
3NEeKTPONMTUYECKON anccoumaymnm.,

mMO6bACHATL MPUYNHBI 3N1EKTPONPOBOS-
HOCTMW BOJHbIX PaCTBOPOB.

mCOoCTaBNATL YpaBHeHUS guccoymaymm
KUCNOT, Wenoyeid N conei, NonHble
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
OTBOZLMMOE Ha NX U3yYeHne

OCHOBHOECOAeraHME

PeakLK NOHHOrO 06MeHa, YCNOBUSA UX
npoTekaHusi. IOHHble ypaBHEHUS
peakuuii.

XUMMUYecKue cBolicTBa KMCNOT, OCHOBA-
HWIA 1 CONein B CBETE NPeACTaBNeHMU 00
3NeKTPONMTUYeCKOl aguccoumaumm. Cpega
pactBopa. MoHsATKE 0 TMAPONIN3e CoNeil.
KayecTBeHHble peakLnm Ha KaTUOHbI

1 aHNOHBI.

JemoHcTpauum

AnekTpuyeckas NpoBOAUMOCTb PacTBO-
pOB BeLLECTB; ABUXEHWE NOHOB B 3/1eK-
TPUYECKOM NOJe.

OnbITbl, UNKOCTPUPYIOLLXE NPU3HAKN
NpoTeKaHUs peakunii MOHHOTo 06MeHa.
OnbIThI NO OrMpejeneHnto cpefbl B
pacTBopax conen (xnopuga Hatpwus,
KapboHaTa HaTpus, X/10puia LMHKA).

NabopaTopHble U NpaKTUYeCKne
paboThbl

JlabopaTOopHbIN ONbIT:

Peakuuv noHHOro o6mMeHa B pacTBopax
anekTponuToB: cynbdaTa Meam(l)

Mpopgonkexne Taon.

OCHOBHbIE BUAbI LeATeNbHOCTH
obyyvaroLmnxcs

N COKpaléHHbIe NOHHbIE YPAaBHEHMUA
XUMUYECKUX peakLmnil MOHHOTO
obmeHa.

mnaHNpoBaTh M OCYLWECTBNATL Ha
npakTUKe XUMUYECKNE IKCMEPUMEHTHI,
npoBOAWTL HabntoaeHnsa, fgenatb
BbIBO/Abl NO pe3ynbTaTam 3KCNepUMeH-
Ta.

mCnepoBaTb npaBunam 6e3onacHol

pa6oTbl B nabopatopun Npu MCNONb30-

BaHWM XMMMUYECKON nocyfbl n o6opypo-

BaHNA.

Mpon3BOANTbL BbIYNCAEHUA MO XUMUYe-

CKUM ypaBHEHUAM.

BbicTpanBaTb pa3BépHYTble MUCbMEH-

Hble U YCTHble OTBETbl C OMOPON Ha

MHpopMaLnio M3 yyebHMKaA U CNpaBoY-

HbIX MaTepnanosB, rPaMOTHO MCNONb30-

BaTb U3YUYEHHbIA MOHATUMINHBLIA annapart

Kypca Xumum.

ml/Icnonb30oBaTbh NPU BbIMONHEHUN
yuyebHbIX 3afjaHuii 1 B npoLecce
nccnefoBaTenbCKOW feATeNbHOCTH
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Tema 3. ObLan xapaKTepu-
CTUKA XUMNYECKUX 3/IEMEH-
T0B YT1A-rpynnbl. ["anoreHb!
C)

¥ Wwénoumn, kapboHaTa HaTpus 1 cons-
HOM KWNCNOThI, peakyusa HelTpanmsaymm
MEeXAY MMAPOKCUAOM Kanuna 1 CONsHOM
KUCNOTOIA.

MpakTunyeckas pa6oTa:

Ne 1. PewleHne aKCrnepuMeHTabHbIX
3aay no Teme.

BbluncneHuns
— 0 YPaBHEHWAM XMMUYECKNX peakLnii

Hay4HO-MONYNSPHYIO NUTEPATYPY
XMMUYECKOT0 COLEPXKaHUs, CrpaBoy-
Hble MaTepuanbl, pecypcbl IHTepHeTa

Pazgen 2. HemeTansbl 1 nx coenHeHus (24 4)

B O6BACHATL 00LLMeE 3aKOHOMEPHOCTH B
M3MEHEHWM CBOWCTB HEMETA/INOB U KX
COeAVHEeHWA B Npeaenax mManbix nepuo-
[0B 1 rNaBHbIX noarpynn Mepuognye-
CKOWi CUCTEMbI XMMUYECKMX 3/IEMEHTOB
C YYETOM CTPOEHUSA MX aTOMOB.

m XapaKTepn3oBaTb PUINYECKME U XU-
MUYeCKMe CBOWCTBA MPOCTbIX BELLECTB

O6LLas XxapaKTepPUCTHKA Fa/lOreHOB.
OCOGEHHOCTY CTPOEHMS aTOMOB 3TUX
371EMEHTOB, XapaKTepHble A4S HUX
CTeneHu okucneHus. CTpoeHve u
(h13nYUecKne CBOMCTBA MPOCTLIX Be-
LLECTB — rajioreHoB. XMMUYecKue
CBOIiCTBA Ha NpuMepe xnopa (B3anmo-
OeiicTBIE C MeTanNaMu, HeMeTaamu,

wenoyamu). Xnoposogopos. ConsHas
KMCnoTa, XMMUYeCKMe CBONCTBA,
nosnydeHue, npumeHeHne. KavectseH-
Hble peakLnN Ha ranoreHna-noHsol.
[JelicTBne xnopa 1 x10poBoLOPOAa Ha
opraHusMm 4yesioBeka. BaxHenwme

XNopnabl U X HaxXoXaeHne B npupoae.

JemoHcTpaumn
Bugeomatepuasnbl: raforeHbl n nx
COeAMHEHMS.

O6pasLbl X10pUa0B.

rasoreHoB (Ha npuMepe xnopa) u
C/TIOXHbIX BeLLEeCTB (X/10pOBOAOPOAA,
XNI0pMAa HaTpUs), Cnocobbl X MonyYe-
HWA, NPUMEHEHWE U 3HAYEHNE B
NPUPOAE N XU3HW YenoBeKa.

n OI'Ipe,EI,eI'IFITb ranoreHna-noHbl B

pacTBope.

InﬂaHI/IDOBaTb M OCYLLECTBNATDL Ha

MPaKTUKe XUMUYECKNE IKCMEPUMEHTDI,
MPOBOAUTL HabMOAEHUS, fenaTb
BbIBO/bI MO pe3yNbTaTaM IKCMepUMeHTa.
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IMNprMepHbIe TeMbl,
pacKpbIBatoLLYE AaHHbIIA
pasgen nporpamMmb,

1 KO/IMYECTBO YacoB,
0TBOAVIMOE Ha UX U3yYeHNe

Tema 4. ObLan xapaKTepu-
CTVIKA XMMNYECKMX 3/1eMEH-
T0B Y1A-rpynnbl. Cepa n eé
coefuHeHns (5 u)

OcCHOBHOE cogepKaHue

J1abopaTopHble U NPaKTUYecKue
paboThbl

JlabopaTOopHbIN ONbIT:
Pacro3HaBaHue X/I0pn-MOHOB.
MpakTuyeckas paboTa:

Ne 2. MonyyeHne CONMSHOI KNCNOTHI,
n3ydeHmne eé CBOMCTB.

BblumncneHuns

— 0 YPaBHEHNAM XMMUYECKNX peak-
LW, €C/IN OMH W3 peareHToB faH B
N30bITKE;

— 06BEMOB ra3o0B M0 YpaBHEHWIO
peakLmn Ha OCHOBE 3aKOHA 0O BEMHBIX
OTHOLLEHWIA ra3oB

O6LLan xapaKTepUCTUKA 3/1eMEHTOB
Y1A-rpynnbl. OCO6eHHOCTN CTPOEHUSA
aTOMOB 3TWUX 3/IEMEHTOB, XapaKTepHble
ONA HUX CTeneHn okucneHns. CTpoeHune
1 (hr3nyeckre cBOKCTBa NPOCTbIX
BELLECTB — K1CNOPOAa 1 Cepbl.
ANNOTPONHbIE MOAUPUKALUN KNCOPO-
4a un cepbl. XMMMYeCKne CBOWCTBA Cepbl.
CepoBoAopoA, CTpoeHue, hrsnyeckne

Mpopgonkexne Taon.

OCHOBHbIe BUabI AESITENIbHOCTM
obyuvatoLLmxcs

m CriegoBaTb npasuiam 6e3onacHoli pabo-
Tbl B labopaTtopuu Npu KCNosib30BaHUN
XMMUYECKOI Nocyabl 1 060pya0BaHNs.

m BbicTpanBaTh pa3BépHYTbIE MUCbMEH-
Hbl€ 1 YCTHbIE OTBETHI C OMOPOI Ha
NH(opmaL Mo 13 yyebHMKa 1 cNpaBoY-
HbIX MaTepuanos, rpaMoOTHO MCMOJb30-
BaTb M3YYEHHbI NOHATWIAHLIN annapaT
Kypca Xumuu.

m //Icno/b30BaTh MPY BbIMOSHEHNM
yuebHbIX 3afaHuii 1 B mpovecce
nccnefoBaTenbCKoi AesTeNbHOCTH
Hay4HO-NOMyNAPHYIO NNTEPaTypy
XMMWUYECKOr0 COiepXKaHus, CrpaBoy-
Hble MaTepuarbl, pecypcbl NHTepHeTa

mO6BLACHATL 06LLME 3aKOHOMEPHOCTH
B M3MEHEHWM CBOICTB 3/1EMEHTOB
Y1A-rpynnbl v X COeANHEHNI
C Y4YETOM CTPOEHUSA NX aTOMOB.

m XapakKTepn3oBaTb (PU3NUECKNE
N XMMUYeCKue CBONCTBA MPOCTOro
BELL,EeCTBa Cepbl 1 €€ CoeAVHEHNI
(cepoBogOpOAa, OKCUA0B CEPbI, CEPHON
KWUCNOTbI, CYNb(aToB), CNOCOObI UX
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N XMMUYeCKne cBoiicTBa. OKCuAbl Cepbl
Kak NpeAcTaBMTeNN KUCNOTHbLIX OKCK-
[oB. CepHas Kucnora, husnyeckne

N XMMUYecKne cBolicTaa (0bLme Kak
npeAcTaBMTENs Knacca KACOT U creym-
(hMYecKue), NPUMeHEHe.

XUMUYecKne peakuuu, nexatiune B oc-
HOBE MPOMbILLIEHHOr0 cnocoba nosyye-
HWSA CEpPHOI KMCNOTbl. AnnapaTbl K
npoTeKaroLne B HAUX npouecchl (Ha npu-
Mepe NpOun3BOACTBA CEPHOM KMCOThI).
Conwu CepHoOii KNCNOTbI, KA4eCTBEHHas
peakLuMsa Ha Cy/b(aT-MoH.

HaxoxaeHwne cepbl 1 e coeAMHEHNI

B npupoge. XMMUYeCKoe 3arpsisHeHune
OKpY>KatoLLeli cpefbl COEANHEHNAMM
cepbl (KMCNOTHbIE JOXAW, 3arpsi3HEHNE
BO3/yXa 1 BOJOEMOB), CNOCOOLI €ro
npeaoTBpaLLeHuS.

JemoHcTpaumm

Konnekuuu (BugeomaTtepuansl): cepa
N eé coeINHEHMA.

O6yrnvBaHue caxapa nog AericTBUEM
KOHL,EHTPUPOBAHHO CEPHOI KNCNOTHI.

J1abopaTopHble 1 NpaKTUYecKme
paboThbl

JlabopaTOpHble ONbITbI:
O6HapyxeHuWe cynbdaT-noHOB.
B3anmopeicTeme pa3baBneHHOR CepHOii
KUCNOTbI C LLUHKOM.

Noay4YeHns, MPUMEHEHNE U 3HAYEHME

B MPUPOJE Y XXMN3HU Ye/oBeKa.
mOnpefensTb Hanmyme cynbaT-MoOHOB

B pacTBoOpe.

B O6BLACHATL CYLLHOCTb 3KOM0TNYECKNX
npo6nem, CBA3aHHbIX C NepepaboTKoM
COEIHEHWIA Cepbl.

m[11aHMpOoBaTb 1 OCYLLECTBAATL Ha
NPaKTUKe XMMUYECKNE 3KCMEPUMEHTBI,
NpOBOAWTL HabntogeHs, Aenatb
BbIBOAbI MO pe3y/ibTaTam 3KCMEPVMEHTA.

mCrefoBath NpaBuiaM 6e3onacHoi
paboTbl B 1abopaTopun Npy MCNosb30-
BaHMM XMMUYECKON nocyAbl 1 06opyno-
BaHUS.

m [1pOn3BOAMTb BbIYUCIEHNA MO XMMUYe-
CKWUM ypaBHEHUAM.

m //Icnonb30BaTh NpY BbINO/HEHWM
y4ebHbIX 3aiaHNI TEKCTbI yYebHUKa,
cnpaBoyYHble MaTepuansl (Meprogmye-
CKYI0 CUCTEMY XMMMWYECKMX 3/IEMEHTOB
O. . MeHpeneesa, Tabnuuy pactsopu-
MOCTU KMCIOT, OCHOBaHWIA 1 coneli
B BOJE, 31EKTPOXUMUYECKINIA psg
HanpsHKeHWA MeTannoB).

m //Icnob30BaTh Mpu BbINMOJHEHNUN Y4Yed-
HbIX 3afaHuii 1 B NpoLiecce nccneaosa-
TeNIbCKOW AesTeNbHOCTU Hay4YHO-Nony-
NSAAPHYIO NTepaTypy XUMUYECKOTO
COZepXaHus, CrpaBoYHble MaTepuasbl,
pecypcbl iHTepHeTa
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
0TBOJMMOE Ha UX U3y4eHwne

Tema 5. ObLan xapaKTepu-
CTMKa XUMWYECKUX 3/1EMEH-
TOB YA-rpynnbl. A30T,
thochop 1 NX coegnHEHNS
(74)

OcCHOBHOE cogepKaHue

BbluncneHuns

— 10 YPaBHEHUAM XUMUYECKNX peakLnii;
— MaccoBOWi f0MM BbIXO4a NPOAYyKTa
peakuun

O6LLasn XxapaKTepucTMKa 31eMEHTOB
YA-rpynnbl. OCO6EHHOCTW CTPOEHNSA
aTOMOB 3TUX 3M1IEMEHTOB, XapaKTepHble
4N HUX CTEMEeHN OKUCIEHUS.

A30T, pacnpocTpaHeHve B Npupose,
(hm3nyeckme n XMMnYeckne cBONCTBa.
KpyrosopoT a3oTa B npupoge.
AMMMaK, ero pm3nmyeckme N Xxummnye-
CKMe CBOMCTBA, NOJlyYeHNe U NpUMeHe-
Hue. Conn aMMOHUS, UX (IM3nYecKue

1 XMMWUYeECKNe CBOWCTBA, MPUMEHEHNE.
KauecTBeHHas peakLus Ha NOHbI
aMMOHUS.

A30THas Kucnota, eé husnyeckue

N XMMU4YecKne cBolicTaa (0bLyme Kak
npescTaBuTeNs Knacca KUCIoT U
cneymnguryeckue). Micnonb3osaHue
HWTPATOB W COME aMMOHWSA B Ka4YecTBe
MUHepanbHbIX YA0OPEHWIA.

Mpopgonkexne Taon.

OCHOBHbIe BUabI AESITENIbHOCTM
obyuvatoLLmxcs

mO6BLACHATL 06LMEe 3aKOHOMEPHOCTU B

M3MEHEHWN CBOCTB 3/1IEMEHTOB
YA-rpynnbl N UX COELUHEHWNIA C YHETOM
CTPOEHMA UX aTOMOB.

mXapakTepu3oBaTb Pu3nyeckme un

XUMUYECKMe CBOCTBA MPOCTbIX
BELLLECTB a30Ta 1 (hochopa 1 UX coeau-
HEHWIA (aMmMMaka, Coneil ammoHus,
a30THOW K1CNOTbI, HATPATOB, OKCUAa
thocopa(Y) u hocthopHOIA KACNOTHI,
thocaToB), CNOCo6bLI UX NOSTYYEHWS,
NPYMEHEHNE N 3HAYEHWE B NPUPOae

M XN3HW YenoBeka.

mOnpesensiTb MOHbI aMMOHWS 1 (hoc-

(haT-noHbI B pacTBOpeE.

mOOBACHATD CYLWHOCTb 3KO/TOTNYECKNX

npo6sem, CBA3aHHbIX C HAXOXAEHUEM
COeAMHeHWN a3oTa u ocgopa B
OKpYXXaloLLen cpege.
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Xu1Mmnyeckoe 3arpsisHeHNe OKpyxar-
el cpefbl COeMHEHNAMM a30Ta
(KnCnoTHbIE fOXAW, 3arpsA3HeHVe BO3ay-
Xa, Mo4Bbl U BOLOEMOB).

docdop, annoTpornHbie MognpUuKaLum
(hocghopa, ursnyeckne u xuMmyeckue
CBOICTBA.

Okeng, docopa(yY) un pochopHas
KMCNoTa, hM3nYeckme u Xummnieckme
CBOICTBA, NonyyeHne. KayecTBeHHas
peakuus Ha octhaT-noHb.l.
Vcnonb3oBaHue hocaTos B KaUeCTBE
MUHepanbHbIX Y4006peHnii. 3arps3HeHne
NPUPOAHbLIX BOAOEMOB (hocdaTamu.

JemoHcTpaumn

Konnekunu: gocdop 1 nx CoefuHeHs.
B3savMoyieiicTBIE KOHLEHTPMPOBaHHOM
a30THOW KMCNOTbI C MefbH0.

JlabopaTopHble 1 NpaKTUYeCKme
paboThbl

Na6opaTopHble ONbIThI:

1. BsaumogeiicTBume Conein aMmMoHuMs

C LLENOYbHO.

2. O3HaKoM/ieHUe € 06pasLamMm a3oTHbIX
1 POCHOPHBIX YA0OPEHNIA.
MpakTunyeckas padoTa:

Ne 3. onyyeHne aMMuaKa, nsyyeHve
€ro CBOWCTB.

BbluncneHus
— 10 YPaBHEHNAM XMMUYECKMX peak-
L

m[1naHNpoBaTh ¥ OCYLLECTBAATD Ha
NpaKTUKe XMMUYECKINE IKCTIEPUMEHTI,
NPOBOANTb HabMOAEHUS, AenaThb
BbIBOAbI MO pe3ynbTaTam aKCrnepu-
MEHTa.

mCrefoBaTth nNpaBuaam 6e30nacHoi
paboTbl B 1A00PATOPUM MPY UCTIO/bL30-
BaHWK XI/IMI/Il-IeCKOVI nocyabl 1 o6opyao-
BaHWs.

m [1pon3BOANTL BbIYNCAEHMS MO XUMUYe-
CKUM YpaBHEHWSM.

m //Icnonb3oBaTh NpY BbINOHEHWM
y4ebHbIX 3aiaHNI TEKCTbI y4eOHMKa,
CNpaBOYHble MaTepuansl (nepuoguye-
CKYI0 CUCTEMY XMMUYECKNX 3/IEMEHTOB
[. . MeHpeneesa, Tabnuuy pactsopu-
MOCTU KMC/IOT, OCHOBaHW 1 coneil B
BOfE, SNEKTPOXUMUYECKNIA psif
HanpsHXKeHWI MeTanNoB).

m /Icnonb3oBath NPy BbINOIHEHNN
yuebHbIX 3aaHuiA 1 B NpoLecce
nccnefoBaTeNnbCKo AesTeNbHOCTH
Hay4YHO-NONYNSPHY0 NUTepaTypy
XWMMWYECKOr0 COAEPXKaHMS, CrpaBoY-
Hble MaTepuasbl, pecypcbl VIHTepHeTa
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
OTBOZLMMOE Ha NX U3yYeHne

Tema 6. O6Las XapakTepuc-
TUKa XUMUYECKUX 3/IEMEH-
TOB 1Y A-rpynnbl.

YTnepog v KPeMHUA 1 nx
COefIMHEHNA

(84)

OcHoBHoOe coAepxxaHune

Yrnepog, annoTponHble MoAupuka-
LMK, pacnpocTpaHeHWe B NPMpPose,
(hm3nyecKme N XMMMyecKue CBOICTBA.
Agcopbuuns. KpyrosopoT yrnepoga

B pupose.

Oxkcufabl yrinepofa, ux usnyeckue

N XMMWYECKNE CBOICTBA, UX [eiicTBue
Ha YXMBble OpraHu3mbl, Noy4YeHue

1 NpUMeHeHMe. Konornyeckne npobne-
Mbl, CBA3aHHbIE C OKCUAOM Yrnepo-
fa(1Y); runoTesa rnobanbHOro noTenne-
HWA KAMMaTa; NapHUKOBLI 3PREKT.
YronbHasa Kucnora u eé conu, ux
(hm3nyecKkme N XMMMYecKue CBOICTBA,
nosny4yeHne n npumeHeHue. KauecteeH-
Has peakumns Ha KapboHaT-NOHbI.
Vcnonb3oBaHue KapbOHATOB B ObITY,
MefMLMHE, NPOMbILLINEHHOCTU, Ceflb-
CKOM XO035iACTBe.

MepBOHaYasibHble MOHATUA 06 OpraHu-
YeCKMX BeLLecTBax Kak 0 COeUHeHNAX
yrnepoga: ocobeHHOCTH coCTaBa u
CTpOeHus. MoHATHE 0 BUOTOTUYECKU
Ba)XKHbIX BELLECTBax: Xupax, benkax,

Mpopgonkexne Taon.

OCHOBHbIE BUAbI LeATeNbHOCTH
obyyvaroLmnxcs

mO6bACHATL 06 MEe 3aKOHOMEPHOCTH
B M3MEHEHWUUN CBOWCTB 31eEMEHTOB
1YA-rpynnbl 1 UX COEAUHEHUN C y4é-
TOM CTPOEHUSA UX aTOMOB.

mXapakTepun3oBaTb pu3nyeckue
N XMMUYECKUe CBONCTBA NPOCTbIX
BeLWecTB yrnepoja n KpemHusa n nx
coefjuHeHnn (OKCUAOB yrnepoga,
YyronbHON KUCNOTbI, KAp6OHATOB,
oKCcuMfAa KPpeMHWUA, KpeEMHWUEBON KMcno-
Tbl, CUIMKATOB), CNOCO6bLI NUX Monyye-
HUA, NPUMEHEHWNE N 3HAYEHMNE B
npupofe N X1U3HM YenoBeKa.

mOnpefenaTb KapboHaT- M CUNUKAT-
MOHbI B pacTBope.

HOO6BLACHATDL CYLWHOCTb 3KONOTUYECKUNX
npo6siem, CBA3aHHbLIX C HAX0XeHUeMm
YyrNeKncnoro ra3a B OKpyXatoLei
cpefe.

ml/inncTpuposaTbh B3aUMOCBA3b
HeopraHMyecknx CoefiMHeHUN yrnepoaa
M OpraHMyecKnX BeLECTB.

m[1naHMpoBaTbh M OCYLWECTBAATL Ha
NpakTUKe XUMUYECKNE IKCMEPUMEHTHI,
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yrnesojax. MatepuanbHoe egnHCTBO
OpraHnyYeckux 1 HeopraHN4ecKnx
COEIMHEHWIA.

KpemHuia, ero usnyeckme n xmmmye-
CKMe CBOMCTBA, NOJlyYeHNe U NpUMeHe-
HUWe B 3IEKTPOHMKE.

CoeMHEHNS KpeMHWSA B MPUPOe.
O6Lwme npesncTaBneHus o6 okcuae
kpemHusA(I'Y) 1 KpeMHUEBOI K1CNOTe.
CunnkKatbl, MX NUCNOMb30BaHKE B ObITY,
MeAuLUHE, NPOMbILLEHHOCTH. Bax-
HelLllne CTpoUTENbHbIE MaTepUasbl:
KepaMunKa, CTeKno, LeMeHT, 6ETOH,
ene3obeToH. Mpobnemsl 6e30MacHOro
MCNONb30BAHWNSA CTPOUTENbHBIX MaTe-
pVasnioB B MOBCEAHEBHO XXMN3HN.

JemoHcTpaumn

Mogenun Kpuctaninyecknx peLéTok
anmMasa, rpagurta, Monekynbl tynnepe-
Ha.

Apcopbuns pacTBOPEHHBIX BELLECTB
aKTMBUPOBaHHbLIM yrném. MNpoTueoras.
Bugeomatepuanbl: cuankKaTHas npo-
MbILLIEHHOCTb.

Mogenn MoneKyn opraHn4eckKmnx se-
LLiecTB.

J1abopaTopHble 1 NpaKTUYecKue paboTbl

Jla6opaTOopHbIA ONbIT:
KauecTBeHHas peakLius Ha KapboHaT-MOoH.

NpPOBOANTb HabNOAEHMS, fAenaTb
BbIBO/bI NO pe3ynbTaTam 3KCNepUMeHTa.
CnefoBaTb NpaBunam 6e3onacHoii
paboTbl B nabopaTtopun Npu UCMonb3o-
BaHWM XMMWUYECKOW Mmocyabl 1 06opyao-
BaHUA.

icnonb3oBaTh Mpu BbIMOMHEHUN
YUebHbIX 3alaHUIA TEKCTbI y4eBHUKa,
cnpaBoYHble MaTepuansl (Mepuogmnue-
CKY0 CUCTEMY XMMMWYECKMX 3/IEMEHTOB
[. V. MeHgeneeBa, Tabmuy pacTBopu-
MOCTW KUCAOT, OCHOBAaHWIA 1 COoNneii B
BOZE, 3NEKTPOXMMUYECKUIA Psg
HanpsHXKeHNI MeTannos).
icnonb3oBaTh Mpu BbIMOMHEHUN
yuebHbIX 3aaHniA 1 B NpoLecce
nccneaoBaTeNlbCKOoW AesTeNbHOCTH
Hay4YHO-MONYNAPHYH NUTEpaTypy
XMMMWYECKOr0 COAepXKaHWs, CnpaBoY-
Hble MaTepunanbl, pecypcbl VIHTepHeTa
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MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
OTBOZLMMOE Ha NX U3yYeHne

Tema 7. O6Lume CBOCTBA
MeTannoB
(44)

OcHoBHoOe coAepxxaHune

MpakTunyeckne paboThl:
Ne 4. MonyyeHune yriekmUcnoro rasa.

KauecTBeHHas peakLms Ha Kap6oHaT-UOH.

Ne 5. PellieHune aKcrnepMMeHTabHbIX
3aa4y no teme «Hemetannbi».

BbluncneHus

— 0 YpaBHEHNAM XMMUYECKNX peak-
LWIA, eC/IN OfMH W3 peareHToB [aH B BUAe
BOJHOIO pacTBOpa C M3BECTHOW MacCOBOIA
Joneii

Mpogomkexne Tab6.

OCHOBHbIE BUAbI LeATeNbHOCTH
obyyvaroLmnxcs

Pasgen 3. MeTannbl 1 ux coeguHeHns (20 v)

O6LLas XxapaKTePUCTUKA XUMUYECKNX
3/1EMEHTOB — METa/I/I0B Ha OCHOBAaHWK
nX nonoxexus B MNeproguueckoi
cUCTeMe XMMUYECKNX 3/IEMEHTOB

O. . MeHpeneesa n CTPOEHNS aTOMOB.
CTpoeHve MeTannos. MeTaninyeckas
CBA3b U MeTaNInyeckaa Kpucraninye-
CKasi pelwéTKa. ANeKTPOXMMUYECKNT
psAg Hanps>XeHnin meTanios. dusuye-
CKMe N XMMUNYECKMe CBOWCTBa MeTan/oB.
O6Lme cnocobbl NoNyYeHUs MeTanNoB..

mPacKkpbiBaTb CMbICA M3yYaeMblX
NOHATUNA WU NPUMEHATb 3TN NOHATUA
npu oNnucaHWm CBONCTB BeLWeCTB U UX
npeBpal,eHunii.

mO6bACHATL 06U Me 3aKOHOMEPHOCTM B
W3MEeHEeHNN CBONCTB 3/1eMeHTOB-MeTan-
NOB N UX COeAMHEHMNA C y4éTOM cTpoe-
HUA WX aTOMOB.

m XapakTepusoBaTb CTPOEHMEe MeTannos,
obuime pu3nyecKkme N XMMmn4Yeckmne
cBoiicTBA MeTannos.
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Tema 8. BavkHelLLme meTan-
Nbl N NX COEAVNHEHNS
(16 )

MoHATME 0 KOPPO3UKN META/NNOB U
OCHOBHbIE CNOCO6bI 3aLLUTbl OT KOPPO-
3un. Cnnasbl (CTanb, YyryH, AopaoMu-
HWiA, 6POH3a), X NPUMEHEHNE B ObITY U
MPOMBILLIEHHOCTHN.

JemoHcTpaumn

O3HakoMmeHmne ¢ o6pasLammn MeTasnnos u
CMNnaBoB, UX M3NUYECKMMM CBOCTBAMM.
Mogenn Kpuctannmyeckumx peléTok
MeTasnoB.

BugeomaTepuanbl: KOPpo3nsa MeTanos.

J1abopaTopHble U NPaKTUYecKue
paboThbl

JlabopaTOpHble ONbITbI:
O3HaKoM/eHne ¢ 06pa3Ll,aMVI cniaBoB
MeTannos.

3aBMCMMOCTb CKOPOCTM peakLuu
MeTanna ¢ KUCnoToi ot npupoabl
MeTanna.

BbluncneHus

— M0 YpaBHEHNAM XMMMUYECKMX peak-
LWIA, €C/IN OWH W3 PeareHTOB COAEPXUT
npumMecu

LLlenoyHble meTannbl. MonoxeHve B
MeproAnNYECKO cucTeMe XMMUYECKNX
anemeHToB [1. . MeHfeneesa, CTpoeHue
aToMoB. HaxoxfeHue B npupoje.

m XapakTepn3oBaTb 06LMe CNocobb!
nofyyYeHNs MeTansos.

mCrefoBath NpaBuaaM 6e3onacHoi
paboTbl B nabopatopun Npu NCMoAb30-
BaHWUU XMMUYECKOI nocyabl 1 06opyao-
BaHus.

m[1poM3BOAUTb BbIYNCAEHUS M0 XMMUYe-
CKUM YpaBHEHMWAM.

m //Icnonb30BaTh NPy BbINO/HEHWM
yuebHbIX 3afaHNiA TeKCTbl y4ebHUKa,
cnpaBouHble maTepuansl (Mepuogunue-
CKYI0 CUCTEMY XMMMWYECKMX 3/IEMEHTOB
[. V. MeHgeneeBa, Tabmuy pacTsopu-
MOCTW KMCNOT, OCHOBaHWIA 1 coneli B
BOZE, 3NEeKTPOXUMUYECKUI PAS
HanpsKeHWA MeTannoB).

m //Icnonb30BaTh NPy BbINO/IHEHWM
yuebHbIX 3afaHuii 1 B nmpovecce
nccnefoBaTenbCKoi AesTeNbHOCTH
Hay4HO-MONYNAPHYIO NNTepaTypy
XVMUWYECKOr0 COAepXXaHuns, cnpaBoy-
Hble MaTepumanbl, pecypcbl VIHTepHeTa

mOO6BACHATL 06LLMEe 3aKOHOMEPHOCTY B
M3MEHEeHUN CBOWCTB 3/1EMEHTOB-MeTal-
NOB B rpynnax v Ux CoeauHeHNi ¢
YUYETOM CTPOEHUS UX aTOMOB.



=

ewwedlodu senoged seHdawmd] |

MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
0TBOJMMOE Ha UX U3y4eHwne

OcCHOBHOE cogepKaHue

du3nyeckne N XMMUYECKME CBOCTBA
(Ha npumepe HaTpuAa n Kanus). OKeugpl
N TMAPOKCUAbI HATPUA 1 Kanua. MNpume-
HEHUe LWeNoYHbIX MeTan0B n Ux
COeIMHEHWIA.

LLlenoyHo3emMenbHbIE MeTan bl MarHui
N KanbLuWid, CTpOeHMe aToMOB. [Monoxe-
Hue B MepuoanyYecKoi cucteMe xnuMmye-
CKnx anemeHToB . . MeHpaeneesa.
HaxoxgeHue B npupoge. dusmyeckume u
XMMUYECKMe CBOWCTBa. BaxHeliwne
COefIMHeHUA Kanbuma (oKcug, rugpok-
cug, conm). XXECTKOCTb BOAbI 11 CNOCOOLI
eé ycTpaHeHus.

AntomuHwuii. MonoxeHwne B Meproguye-
CKOW CUCTEME XMMUYECKNX 3EMEHTOB
O. . MeHpeneesa, CTpOeHMe aToMa.
HaxoxxaeHve B npupoge. Pusnyeckune un
XMMUYecKue cBoiicTBa. AMOTEPHbIE
CBOICTBA OKCMAA U TMAPOKCUAA.
Xeneso. MonoxeHue B Meprognyeckoi
CUCTEME XUMUYECKUX 3NIEMEHTOB

O. . MeHpeneesa, CTpOeHMe aToMa.
HaxoxxaeHuve B npupoge. ®ursnyeckue

Mpopgonkexne Taon.

OCHOBHbIe BUabI AESITENIbHOCTM
obyuvatoLLmxcs

m XapaKTepn30BaTb (HM3NUECKNE U XN-
MUYECKUe CBOCTBA NPOCTbIX BELLECTB
METa/INIOB U NX COeANHEHNI (OKCMAOB,
rMAPOKCUAO0B, COMEl), CMOCOBLI NX
noslyyeHusl, NPUMEHEHNE 1 3HaYeHune
B NMPUPOZE Y XXN3HW Ye/0BeKa.

m Pacno3HaBaTb C MOMOLLbH Ka4yecTBeH-
HbIX peakLMil NOHbI MeTanoB (MarHus,
AMOMUHUS, LUHKA, XXenesa, meaw).

m[11aHMpOoBaTb M OCYLLECTBAATL Ha
NpaKTUKe XUMUYECKNE IKCTIEPUMEHTbI,
MPOBOAWTL HabMOAEHMA, AenaTb
BbIBOAbI MO pe3ysibTaTam 3KCMEPMMEHTA.

m CrefoBaTb npaBuiam 6esonacHoli pabo-
Tbl B labopaTtopuv Npu NCNob30BaHUN
XMMWYECKOW nocyfbl U 060pyAoBaHMs.

m[1poM3BOAUTL BbIYNCAEHUS MO XMMUYe-
CKWUM ypaBHEHUAM.

m BbicTpanBaTbh pa3BépHYTble MUCbMEH-
HbI€ 1 YCTHbIE OTBETHI C OMOPOI Ha
NH(opmaL Mo 13 yyebHMKa 1 CNpaBoY-
HbIX MaTepUanoB, rPaMOTHO MCMOJb30-
BaTb M3YYEHHbI NOHATWIAHbLINA annapaT
Kypca Xumunu.
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N XMMUnYeckne cBoiicTea. OKcuabl,
ruapokcuabl n conm xenesa(r)
1 xenesa(LL).

JemoHcTpaumm

B3anmopgeincTeme HaTpus ¢ BOZOM.
OkpallMBaHue NiamMmeHn NoHamn HaTpus
M Kanus.

OKpallMBaHue NiamMmeHn NoHaMm
KanbLus.

BsanmopgeiicTBue OKCcMAaa Kanbums ¢
BOAOWA.

Buaeomatepuarnbl: ropeHve xenesa B
K1CNopoae 1 xnope.

JlabopaTopHble 1 NPaKTUYeCKNe paboThbl
JlabopaTOpHble ONbIThi:
O3HakoMmeHmne ¢ o6pasuammn antoMUHUS
1 €ro CnsaBoB.
AMoTepHbIE CBOICTBA rMapoKcuga
AIOMUHNSA.
KauecTBeHHble peakLmmn Ha VOHbI
xenesa.
MpakTunyeckne paboThl:
Ne 6. XKECTKOCTb BOAbI U MeTOAbI eé
KICT aHeHnA.

o 7. PelieHne aKCneprMeHTabHbIX
3aaay no Teme «MeTannbi».

BblumncneHuns

— 10 YPaBHEHUAM XUMUYECKUX peak-
LWIA, EC/TN OWH W3 peareHToB faH B
N36bITKE NN COAEPXKUT MPUMECH;

— MaccoBOiA f0Nn BbIXO4a NPoAYyKTa
peakuuu

m /Icro/1b30BaTh NP BbIMOHEHUN
yueGHbIX 3afjaHuii 1 B npoLecce
CCe0BaTeNbCKO [eATebHOCTM
Hay4HO-MNOMY/SPHYO UTEPATYpyY
XMMUWYECKOT0 COAEPXKaHUs, CrpaBou-
Hble MaTepuanbl, pecypcbl IHTepHeTa



in

MprMepHble TeMbI,
packpbiBaloL e AaHHbINA
pasfen nporpaMmsl,

1 KOJTMYEeCTBO YacoB,
OTBOZLMMOE Ha NX U3yYeHne

Tema 9. Beutectsa 1 maTepu-
anbl B XXW3HU YesioBeKa
34)
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OcHoBHoOe coAepxxaHune

OKOHYaHue Taobn.

OCHOBHbIE BUAbI LeATeNbHOCTH
obyyvaroLmnxcs

Pasgen 4. Xumus n okpyxarouas cpega (3 u)

HoBble MaTepuranbl U TEXHONOTUN.
BewlecTBa 1 MaTepuabl B MOBCEAHEBHOW
XXM3HU YenioBeka. XUMUS 1 300pOBbE.
BesonacHoe MCNob30BaHUe BELLECTB

N XUMUYECKNX peakLuii B ObITY.
MpUpogHbIe NCTOYHWKN YT1eBOAOPOLO0B
(yronb, NpupoAHbIN ras, HegTb),
MPOAYKTbI NX NepepaboTKu, Ux posb

B ObITY 1 MPOMbILLINEHHOCTW.

OCHOBbI 3KO/TIOTUYECKOW FPaMOTHOCT!.
XMMUYECKOE 3arps3HeHUe OKpyKaro-
weli cpedbl (MpegenbHoO AonycTuMas
KOoHUeHTpaums Bewects — MNAK).

PO/lb XMWY B PELLEHUN 3KOTOTUHECKUX
npo6sem

m XapakTepu3oBaTb PoNb XMMUKN B pas-
NUYHBbIX chepax feATeNbHOCTN NOAEN,
OCHOBHble Bel,eCTBa W MmaTepuansl,
nPUMeHAeMble BXU3HW COBPEMEHHOTO
yenoseka.

mO6bACHATL YcNnoBua 6e30nacHOro
MCNONb30BaHMUA BELWECTB U XUMUNYe-
CKWX peakunii B 6bITY.

mAHanN3npoBaTb U KPUTUYECKHN
OLEeHNBaTb MHGOPMALMUIO O BANAHNM
NPOMbIWAEHHOCTUN, CENbCKOT0 X03AWi-
cTBa, TPaHCNOpPTa U Ap. Ha COCTOAHME
oKpyXatueli cpegbl.

mYMeTb OKa3blBaTb MEPBY NOMOLb NpKY
XUMUYECKUX OXOrax n oTpaBaeHMaAX.

mIpuHUMaTb yyacTue B Oo6GCYXAeHUN
npo6nemM XMMUYECKOW 1 aKoNoruye-
CKOW HanmpaBMeHHOCTU, BbiCKa3biBaTb
co6CTBEHHY No3nuunio no npobneme un
npefnaraTb BO3MOXHble NyTn eé
peweHmns



