AHHOTAIMSA K padodyell nporpaMmmMe TUCHUILIMHBI « XUMHUs» (8-9 kiaacenl)

1.

MecTO0 AMCHMIUVIMHBI B CTPYKTYpe OCHOBHO oOpa3oBaTe/ibHOM
NporpamMmsl, B MOAYJbHOH cTpyKType OOII

HuciuminHa «XuMus» BKIIOYEHA B HWHBAPUAHTHYIO YacThb YYEOHOIro IIaHa
npeaMmeTHon obnactu «EctecTtBeHHO-HayuHble npenmetb» OOIL K ucxoansim
TpeOOBaHUAM, HEOOXOAUMBIM JJIsi M3YyYEHUS IUCLUMIUIMHBI «XUMHUSN», OTHOCATCS
3HAHMSI, YMEHUA U BHUJbI JEATEIbHOCTH, CPOPMUPOBAHHBIE B MPOLECCE U3YUEHUS
npeamerta «buonorus» B 5-7 kjgaccax OCHOBHOM 00111€00pa30BaTENbHOM IKOJIE.

Jucuumnmnza «XuMus» sSBISIETCS CAMOCTOSTEIIbHON TUCUUIUIMHOM.

2. lleap n3y4eHust AUCUMIITUHBI

N3yyenue XxMMUM Ha CTYNEHH OCHOBHOIO 00Iero oOpa3oBaHUsl HAINpaBiIeHO HA
JOCTH>KEHUE CHEAYIOIINX LIEJICH:
YCBOCHHE BaXKHEHIINX 3HAaHUNH 00 OCHOBHBIX MOHATUAX U 3aKOHAX XHUMUH;
XUMHUYECKOW CUMBOJIHUKE;
OBJIaJICHUE YMEHUSMHU HAOII0aTh XUMUYECKHE SIBJICHUS, IPOBOJAUTD
XUMUYECKHUI IKCTIEPUMEHT, TPOU3BOJUTH PACUEThl HA OCHOBE XUMUYECKUX
(dbopMyI1 BEIIECTB U YPaBHEHUHN pPeaKInii;
pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIOCOOHOCTEH
B [IPOIIECCE MPOBEAEHUA XUMHUECKOTO dKCIIEPUMEHTA, CAMOCTOSITENIbLHOTO
nproOpeTeHNs 3HAaHUH B COOTBETCTBUU C BO3HUKAIOLTUMHU JKU3HEHHBIMU

OTPpeOHOCTAMU;

BOCITUTAHHME OTHOIIEHUSI K XUMHUHU KaK K OJTHOMY U3 (yHIaMEHTaIbHbBIX
KOMITOHCHTOB €CTECTBO3HAHUS U JIEMEHTY OO0IIEYeIOBEUCCKON KYIbTYPHI;
IPUMEHCHHE TIOJYICHHBIX 3HAHUM U YMEHHUH Il O€3011aCHOTO
UCITOJIb30BaHMS BEIIECTB U MAaTEPHAJIOB B OBITY, CEILCKOM XO35HCTBE U Ha
IIPOM3BOJICTBE, PEHICHUS TPAKTUUECCKUX 3a7a4 B TOBCEIHEBHOW )KU3HU,
MPEIYNPEKACHUS SIBIICHUI, HAHOCSIIUX BPEJl 3I0POBBIO YEIIOBEKA U

OKPY’KAIOIIEH Cpee.

3. CTpyKTYypa IMCUMILIIMHBI

Ne HaumenoBaHue Conep:xanue pasaena
n/n pasaena
JUCIHHUILINHBI
1. BBenenue XuMHsI — HaykKa O BEIIECTBAX, MX CBOMCTBAX W
MIPEBPAICHUAX.

[ToHsITHE O XUMHUYECKOM HJIEMEHTe W (opMax ero
CYILIECTBOBAHMS: CBOOOJHBIX aToOMax, MPOCTBIX U
CJIOKHBIX BELIECTBAX.

[IpeBpamenus BemectB. OTinuMe XUMUYECKHX
peaknmii OT ¢Gu3NUECKUX sBiIeHUNA. Ponh xumum B
KU3HU YesoBeka. XeMopmius 1 xeMopoOus.
Kpatkue cBeneHuss M3 HUCTOPUU BO3HUKHOBEHHUS U
pasButuss xumuu. llepuon anxumuu. llonsatne o
dunocopckom kamue. Xumusi B XVI B. PazButue
xuMuu Ha Pycn. Posib OT€4eCTBEHHBIX YYEHBIX B




CTaHOBJICHMH XMMHYECKOM Hayku — pabotsl M. B.
Jlomonocosa, A. M. bytneposa, /I. 1. Menneneesa.
XUMHYECKass CHUMBOJIMKA. 3HAKM  XUMHYECKHX
3JIEMEHTOB W  NPOUCXOXKAEHHE WX HA3BaHUM.
Xumuueckue Gopmyibl. MHAEKCH 1 K03 HULIUEHTHI.
OTHOCHUTENBHBIE ATOMHAsA W MOJEKYJsApHas MaccChl.
Pacuer MaccoBoM 10JIM XMMHYECKOrO JJIEMEHTA IO
dbopmyne BeliecTna.

[lepnoguueckas cucteMa XUMUYECKUX DIIEMEHTOB /.
N. Menpaeneesa, ee CTpyKTypa: Majible U OOJIbIIINE
Nepuobl, TPYNNbl U TOATPYNIbl (TJaBHasS U
moOoYHas). [Tepuoanueckas cucreMa Kak
CIIPaBOYHOE IMOCOOME Jisi TOJYYECHHUS] CBEIACHUU O
XUMHYECKHUX DJIEMEHTAX.

ATOMBI XUMHWYECKHUX
3JICEMCHTOB

ATOMBI Kak ¢opma CYyIIECTBOBAHUS XHUMHUYECKHUX
a7eMeHTOB. (OCHOBHBIE CBEJIEHUSI O CTPOCHUHU
atoMoB. Jloka3atenbCTBa CIIOKHOCTH CTPOCHUSA
atomoB. OnbiThl Pesepdopna. [lnanerapuas moaensb
CTPOEHUSI aToMa.

CoctaB aTOMHBIX fJ€p: MNPOTOHBI U HEUTPOHBI.
OtHOocuTEenbHAasT aTOMHAas Macca. B3anMocBs3b
MOHATUN «IPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS
aTOMHasi Maccay.

N3MeHeHne uywuciia OPOTOHOB B sApe aromMa —
00pa3oBaHNE HOBBIX XMMUYECKHUX JIEMEHTOB.
N3MeHeHne uucia HEWTPOHOB B sAIpe aromMa —
obpazoBanue n3oTornoB. COBpEMEHHOE OIpe/IeIeHNE
MOHATUS «XUMHUYECKHM »dJieMeHT». M30Tombl Kak
Pa3HOBUJHOCTH aTOMOB  OJHOTO  XMMHYECKOIO
AJIEMEHTA.

Onextponbl. CTpoeHHE AIEKTPOHHBIX O000JOYEK
aTOMOB  XMMHUYECKMX djJeMeHToB Ne 1—20
nepuoanueckon cucremsl J[. WM. Menneneesa.
[loHsiTHE O 3aBEpPUICHHOM W  HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (RHEPTETUUECKOM YPOBHE).
[Teprnoguueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /.
W. MengeneeBa u CTpOCHHE aTOMOB: (DU3UYECKUU
CMBICII TMOPSJKOBOIO HOMEpa »JJIEMEHTAa, HOMeEpa
TpYIIBI, HOMEpa Mnepuoja.

N3MeHeHne 4uciaa dSJIEKTPOHOB HA  BHEIIHEM
AJIEKTPOHHOM YPOBHE aTOMa XHUMHYECKOTO AJIEMEHTA
— 00pa3oBaHNE MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX
noHoB. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U
HEeMETasUIoB. [IpUYMHBI M3MEHEHHUS MEeTaJTMYEeCKUX
Y HEMETAJUTMYECKUX CBOMCTB B MEPHOJIaX U rpymmax.




OO6paszoBanue OuHapHbIX coeauHeHuil. [lonsTre 00
MOHHOM cBA3U. CxeMbl 00pa30BaHUsl HOHHOM CBSI3U.
BzaumonenictBue aTOMOB XMUMHUYECKUX JJIIEMEHTOB-
HEMETAJJIOB ~ MexXay coboii —  oOpa3oBaHue
JBYXaTOMHBIX  MOJIEKYJl ~ MPOCTBIX  BELIECTB.
KoBaneHtHass HemonsipHass XUMHYECKas  CBS3b.
DIEKTPOHHBIE U CTPYKTYPHBIE ()OPMYIIBI.
BzaumonernictBue aTOMOB XMUMHYECKUX 3JIEMEHTOB-
HEMETAJJIOB ~ MeXay coboii —  oOpa3oBaHue
OMHAPHBIX COEIMHEHUM HEMETAJIJIOB.
DIIEKTPOOTPpUIATENBHOCTD. [IOHSITHE O KOBAJIEHTHOM
IIOJISIPHOM CBSI3HU.

B3aumopelictBue aToMOB XMMHWYECKUX 3JIEMEHTOB-
METa/NIOB ~ Mexay  coboi -  oOpaszoBaHue
METaJUTMYECKUX KPHUCTAJJIOB. ITonsiTue 0
METaJUTMYECKOM CBSI3U.

IIpocTele BemecTBa

[Tonoxenne  MeTamaioB W HEMETAJIOB B
MEPUOJIUUECKON CUCTEME XUMHUUYECKUX JIEMEHTOB /.
N. MenneneeBa. Baxuenne npocTbie BEIIECTBA —
METaJUIbl: KEIe30, aJIIOMUHMN, KaJbI[Mi, MarHui,
HaTpuii, kamuid. OOmwMe QuU3NIECKue CBOMCTBA
METaJIJIOB.

Baxneiiimue mpocThle BEIIECTBA - HEMETAJLIbI,
oOpa3oBaHHbIE aTOMaMU KHCJIOpOJAa, BOAOPOJA,
azora, cepbl, (ocdopa, yriepoga. CHocoOHOCTH
aTOMOB XHMHMYECKHX DJIEMEHTOB K O0Opa30BaHUIO
HECKOJIbKUX TPOCTBIX BEIIECTB — AJJIOTPOIUS.
AnnotpornHble MonuQUKaMU Kuciaopoaa, ¢ocdopa
U 0JIoBa. MeTalinyecKue H HEMETaJUIMYECKue
CBOMCTBa MPOCThIX BemecTB. OTHOCUTEIBLHOCTH
JEJICHUS. IPOCTBIX BEIIECTB HAa METaUIbl W
HEMETAJLIBI.

[locrosnnas Asoraapo. KomnuecTBo BelecTsa.
Monb. Monsapuas wmacca. MomsipHblii  00bEM
ra3zoo0pa3HbIX  BemecTB.  KpaTHple — €IUHUIIBI
KOJIMYECTBA BEIECTBA - MUJUIMMOJIb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. U KHUJIOMOJISIpHAsE MacChl BEIIECTBA,
MUJUIAMOJISIPHBIA U KWJIOMOJISIDHBIH ~ OOBEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCHONIB30BaHWEM TOHATHU «KOJIUYECTBO
BEILECTBAY, «MOJISIPHAs Macca», «MOJISIPHBIA 00BbeM
ra3oB», «IOCTOSIHHASI ABOTaipoy.

CoenuaeHus
XUMHYECKHAX
3JIEMEHTOB

CrenieHp  OKUCJICHMSL. OnpeneneHue  CTENECHU
OKHUCJICHUS DJJIEMEHTOB II0 XHMHYECKOH (opmyie
coequHenusa. CoctaBiaeHue (opMyn OHHAPHBIX




coeMHEHUN, OoOmuii crnocod UX Ha3bIBAHUS.
bunapHble  coenMHEHMs:  OKCHUIBI,  XJOPHUIBI,
cynbpuner u gap. CocraBieHue HX (QOpMYIL
[IpencraBurenu OKCUIOB: BOJAA, YIVIEKUCHBIM ra3 H
HeraiieHass u3BeCThb. llpencraBuTenu  JIETydHX
BOJIOPOJIHBIX COCIMHEHUI: XJIOPOBOJOPO] U aMMHUAK.
OcHoBaHHUsI, UX COCTaB M Ha3BaHWsS. PacTBOPUMOCTH
OCHOBaHMI B Bojae. Tabmuma pacTBOPUMOCTHU
TUIPOKCUAOB M coled B Boje. IlpencraBurenn
HIEJI0YCH: TUIPOKCUABl HATPHUS, KAIUS U KaJbIUS.
[ToHsiTHE O KAa4eCTBEHHBIX peakuuax. MHIUKaTOPHI.
N3MeHeHrne OKpacKd HWHIUKATOPOB B IICJIOYHOU
cpene.

Kucnotsl, ux coctaB u HazBanusa. Kmaccudukaius
kuciot. [IpeacraBurenn KUCIOT: CEpHAsi, COJSHAs U
azoTtHasi. V3MeHEHHWE OKpAaCKM WHIUKATOPOB B
KUCJIOTHOM CpeJie.

Conu Kak MPOM3BOJHBIC KUCIOT M OCHOBaHuUM. MX
COCTaB M Ha3BaHMs. PacTBOpUMOCTBH COJIel B BOJIE.
[IpencraButenu coseil: XJopua HATpUsi, KapOOHAT U
docdar kaabIus.

AMopdHBIE U KpUCTAJUTMUECKHE BEIIECTBA.
MexMoIIeKyIapHbIE B3aNMOJICVCTBUA. Tunb
KPUCTAJUIMYECKUX  PEUIETOK: HOHHAs, AaTOMHasi,
MOJIEKYJISIpHasE W MeETaJuIM4eckas. 3aBHUCUMOCTH
CBOMCTB BEIIECTB OT THUIOB KPUCTAIIMYECKHUX
pPELIETOK.

BemectBa MOJEKYISIPHOTO UM HEMOJEKYJISPHOIO
CTPOEHHMS. 3aKOH MOCTOSIHCTBA COCTAaBa JJIsS BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHSI.

Huctele BemectBa U cmecH. lIpuMepsl KuIKuX,
TBEPJBIX M Ta3000pa3HbIX cMeceld. CBOHCTBA YMCTBIX
BelecTB M cMmeced. HMx cocraB. MaccoBas wu
oObeMHass JONM KOMIIOHEHTa cMecH. Pacdersl,
CBSI3aHHBIE C HUCIOJIb30BAHUEM TOHSATHS «IOJIS».

HN3meHeHus,
MPOUCXOIAIINE
BEIECTBAMH

C

[ToHsiTHE SIBICHUN KaK U3MEHEHUH, TPOUCXOISIIIUX C
BellleCTBAMU. SIBIICHMS, CBS3aHHBIE C H3MEHEHUEM
KPUCTAJUNIMYECKOTO  CTPOEHHS  BEIIECTBA  IPH
MIOCTOSIHHOM €r0 COoCTaBe, - (DU3MYECKHUE SIBJICHHUS.
duznueckue SABJICHUS B XAMHU:. JUCTHIUISAINS,
KpUCTAJUIM3aIMs,  BBIIApMBAaHWE W BO3TOHKA
BEILIECTB, LICHTPUPYTUPOBAHUE.

SIBneHms, CBs3aHHBIE C M3MEHEHHMEM COCTaBa
BEIIECTBA, - XUMHUYECKHE peaknuu. [IpuzHaku wu
YCJIOBUSI ~ NPOTECKAHUS  XUMHWYECKHX  PEaKIHil.




[TonsiTue 00 9K30- W SHIOTEPMHUYECKUX PEAKIIUSX.
Peaknun ropeHus KakK YJaCTHBIN ciay4au
SK30TEPMHYECKUX  PEAKIUMWA, MOPOTEKAKIUX C
BBIJICJICHUEM CBETA.

3aKOH COXpPAaHEHHsS MAacChl BEHIECTB. XUMHUYECKHUE
ypaBHEHMs. 3HAY€HUE MHJEKCOB U KO3 PHUIIMEHTOB.
CocTaBneHne ypaBHEHUN XUMUYECKUX PEAKIUH.
Pacyersl mo xumuyeckuMm ypaBHeHMsAM. PemieHue
3a/1a4 Ha HaXOXJECHHE KOJIMYECTBA BEIIECTBA, MACCHI
WM o0beMa TNPOJYKTAa PEAKIUU 10 KOJUYECTBY
BEI[ECTBA, Macce WM 00BEMY MCXOJHOTO BEIIECTRA.
PacueTsl ¢ HCTIONIB30BAaHUEM TOHSATUS «I0JI1», KOTJa
HUCXOJHOE BEIIECTBO JaHO B BHUJE pacTBopa C
3aJaHHOW  MaccoBOM  JOJIEM  PacTBOPEHHOIO
BEILIECTBA WM COJICEPKUT OMNPEACICHHYIO OO
IIPUMECEHN.

Peakunu pasnoxenus. llomarme o cxkopocTtu
xuMHueckux peakiuii. Karanuzaropsl. DepMeHTHI.
Peakiuu COEJIMHEHMUSI. Karanutuueckue u
HEeKaTAIUTHYECKUe  peakiuu.  OOpaTuMble U
HEeOoOpaTUMBbIE pPEaAKIIHH.

Peakuun 3amemieHus. OJIEKTPOXUMHYECKUU P
HaIllpSDKEHUW  METAJUIOB, €ro  WCIOJIb30BaHUE JUIA
IIPOTHO3UPOBAHUS BO3MOXHOCTH IPOTEKAHUs
peaKIHii MEeXIy MeTaJJlaMd U PacTBOPAMU KHUCIIOT.
Peakuuy BeITECHEHUSI OJHUX METAJUIOB U3 PACTBOPOB
UX COJIEW APYTHUMHU METAJUIAMU.

Peakuuun  oOmeHa. Peakuun  HeWTtpanuzauuw.
VYcnoBus npoTekaHus peakiuii 0OMeHa B pacTBOpPax
J10 KOHIIA.

Tunbel XUMHUYECKUX peakiuil (10 MPU3HAKY «UYUCIIO U
COCTaB UCXOAHBIX BEHIECTB U MPOJYKTOB PEAKLIUN)
Ha MpPUMEPE CBOMCTB BOAbI. Peakuus pasnoxeHus -
NEKTponau3  BoAbl. Peakumm  coeguHeHus -
B3aMMOJICICTBUE BOJABI C OKCHUJAMH METALUIOB U
HeMmeTawoB. Ilonarue «rugpoxcunsy. Peaknun
3aMEIIEeHUs] — B3aUMOJICUCTBUE BOJbI C IIEIOYHBIMU
M IIEJIOYHO3EMEIbHBIMM  MeETaulamMu.  Peakiuu
oOMena (Ha mpuMepe THUApoOIW3a  Cyibhuma
ATIOMUHUS 1 KapOua KajabIus).

[TpakTtrkym Ne 1
[Ipocreiimme
onepauuu
BEILECTBOM

1. IlpaBuyia TexXHUKU OE€30MACHOCTH MpH pPadboTe B
xumMuyeckoMm kabunete. I[lpuembr oOpamieHus: ¢
1a00paTOPHBIM 000py10BaHUEM u
HarpeBaTedbHbIMU TNpubopamu. 2. HaOnrogenus 3a
V3MEHEHUSAMU, NMPOUCXOISAIIUMU C TOPSIIEH CBEYOH,




U UX oIucaHue. 3. AHalIu3 MOOYBBI W BOALL 4.
[Ipyu3Hakyu xuMHudeckux peakuuii. 5. Ilpurorosnenue
pacTBOpa caxapa M OIpelesIeHUe MaCcCOBOM JI0JIA €r0
B pacTBOpE.

PactBopeHue.
PactBOpBHI.

CBoiicTBa pacTBOpPOB
AIEKTPOJIUTOB

PactBopenne kak (HU3MKO-XUMHYECKUI MpoIecc.
[TonsaTne o rTHApaTax ©  KPUCTAUIOTHApATaX.
PactBopumocTts. KpuBblE  pacTBOPUMOCTH  Kak
MOJIENIb  3aBUCUMOCTH PAaCTBOPUMOCTH  TBEPIABIX
BEIIECTB OT TeMIIEpPaTyphl. Hacpimennsie,
HCHACBIIIEHHBIE U  TEPECHIIEHHbIE  PaCTBOPBI.
3HayeHHE PACTBOPOB JJIsi MPUPOABI M CEIBCKOTO
XO03sMCTBA.

[TonsiTue 00 DIEKTPOJUTHUYECKON JTUCCOIUAIIUH.
DJIEKTPOJUTBEL W HEJJIEKTPOJIUTHL.  MexaHuszm
JACCOLIMALIUM DJIEKTPOIUTOB C PA3JIMYHBIM THUIIOM
XUMUUYECKON CBsA3U. CTeneHb 3JIEKTPOTUTUUYECKON
nuccornanuy. CUIbHBIE U Ca0bIe SJIEKTPOJIUTHI.
OCHOBHBIE TOJIOXKEHUSI TEOPUU DIICKTPOITUTUUECKON
nucconuanuv.  VMOHHBIE  YpaBHEHMS  pEaKIIMil.
VYcnoBus TIpOTEKaHHWS peaKIUu OOMeHa MEeXITy
DJICKTPOJIUTAMUA 1O KOHIIA B CBET€ HOHHBIX
MIPEICTABICHUM.

Kiaccuduxanys HOHOB U UX CBOWCTRA.

Kucnotsl, ux knaccudukanms. Jlucconuanus KuciaoT
M UX CBOWCTBA B CBETE TEOPHUU DIICKTPOIUTHUYECKOU
nuccounanuv. MoJIeKyJISIpHbIE U MIOHHBIE YPABHEHUS
peakuuid KUCIOT. B3auMoaencTBue KHUCIOT C
METaJUIaMU. DJEKTPOXUMHUYECKUN PsAJl HANPSIKEHUN
MeTaJuIoB. B3amMoaelcTBHE KHCIOT C OKCUIAMH
MeTalaoB. B3aumoaelcTBUE KUCIOT ¢ OCHOBAaHUSIMU
- peakuys HeWTpanu3zauuu. B3auMoieicTBUE KUCIOT
¢ consamu. Mcmonp3oBanre TaOJIHITBI PAaCTBOPUMOCTH
JUTA XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanms, ux Kiaccubukanusa. Juccommarus
OCHOBAHMM UM UX CBOHCTBA B CBETE TEOpPUU
AIEKTPOJTUTHYECKON JIUCCOIHAINM.
BzaumopeiictBue OCHOBaHUM C KHCJIOTaMH,
KUCJIIOTHBIMHA OKCHUJaMHU U cojsaMmu. Mcronb3oBaHue
TaOJIUIBI  PACTBOPUMOCTH IS XapaKTEPUCTHKHU
XMMHUYECKUX CBOMCTB OCHOBaHMH. PasznoxeHue
HEPACTBOPUMBIX OCHOBAHUW MPHU HArPEBAHUU.

Comu, wux KjaccupukKamuss W JUCCOIHAIMS
pa3nuYHBIX TUIOB coyieil. CBOWCTBA COJIEM B CBETE
TEOpUH AIEKTPOITUTHYECKON JIUCCOIHAIHM.
B3aumopelictBue cosiei ¢ MeTaUlaMH, YCJIOBUSA




IIPOTEKAHUs dTUX peakuui. B3aumopencreue comnen
C  KHCIIOTaMH,  OCHOBAaHUSMM M COJSIMH.
Hcnonb3zoBanue TaOAMIBI  PacTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJEH.
O06o0menue CBCACHUI 00 OKCHJIaX, 170:9
KJaccu(UKAIMU U XUMUYECKUX CBOMCTBAX.
['eneTnyeckne psapl METAUIOB W HEMETAJUIOB.

I'enetnueckas CBA3b MCKOY Kj1acCaMH
HCOPraHN4CCKHX BCIICCTB.
OKUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC peakuuu.

OkucnuTelb W BOCCTAHOBUTENIb, OKHUCJEHUE U
BOCCTaHOBJICHHE.

Peakuiun woHHOTO OOMEHAa U OKHCJIUTEIBHO-
BOCCTAHOBUTEIIHHBIC peaKiuu. CocraBneHnue
ypaBHEHUIM OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakinii MeTOI0M 3JIEKTPOHHOTO OanaHca.

CoiicTBa TPOCTHIX BEIIECTB — METaUIOB U
HEMETa/NIOB,  KUCIOT W  cojleil B  CBeTe
IpeICTaBICHUN 00 OKHCITUTENIbHO-
BOCCTAHOBHUTEJIbHBIX MPOIECCAX.

ITpakTukym No 2
CBolicTBa pacTBOPOB
AIIEKTPOIUTOB

7. VYcimoBus TNPOTEKAHUS XUMHYECKHUX PpEaKIUi
MEXKIY pacTBOpaMM »JJIEKTPOJUTOB 10 KOHIA. &.
CBolicTBa KHCJIOT, OCHOBAHHMI, OKCHOB U COJICH.

BBenenue

XapakTepucTuKa 3JIEMEHTa 10 €ro IMOJOKEHUIO B
MEPUOJUUECKON CUCTEME XHUMHYECKUX JJIEMEHTOB
.M. MengeneeBa. CBoiicTBa OKCHAOB, KHCIOT,
OCHOBAHUM U coyier B CBETE TEOpUU
AIEKTPOJIUTUYECKON JIMCCOIMAIIMM W MPOIIECCOB
OKHUCJICHUA-BOCCTAHOBJICHHUS. ['eHeTHYecKue psiabl
MeTaJllla U1 HEMEeTaJlIa.

[ToHsiITHE O IEPEXOIHBIX dJIEeMEHTaX. AM(POTEPHOCTD.
['eHeTHUECKH psiA EPEXOAHOTO JIEMEHTA.
[leppoguyuecknii 3aKOH W TMEPUOAUYECKAS CHUCTEMA
xumuueckux asnemeHtoB .M. MenpaeneeBa B cBeTe
YYEHUSI O CTpPOCHUH aToMa. VX 3HaueHue.

10

MeTtanisl

[lonoxxeHne MeTamioB B MNEPUOAUYECKON CHCTEME
xumudeckux anementoB J. WM. Menneneena.
Mertanmnuueckass ~ KpUCTaUIMYECKas  pemeéTka |
MeTaJLIMUeCcKass  XHMHYecKas  cBsa3b.  OOmue
dbu3udeckne cBokicTBa MeTayuioB. CIutaBel, UX
CBOMCTBA M 3HA4YCHHE. XMMHYECKHME CBOMCTBa

METAJIOB KakK BOCCTaHOBHTEJIEH.
DIIEKTPOXUMHUYECKHUM Psifl HANPSHKEHUA METAJIOB U
€ro VCIIOJIb30BAHUE TUIsL XapaKTEPUCTUKHU

XUMHNYCCKUX CBOMCTB KOHKPCTHBIX MCTAJIJIOB.




CnocoObl TOJy4E€HUS METaJUIOB: MHUPO-, TUIAPO- U
anekTpoMeramnyprus.  Koppo3us  MeramioB U
crocoObl OOpHOBI C HEH.

OO0miast  xapakTepHCTHKa IIEJOYHBIX METaJUIOB.
Mertannet B mnpupoae. OOmme crnocoObl  uX
nonyuenus. Ctpoenuie atromoB. Lllenounbie MeTabl
— MPOCTHIE BEIECTBA, UX (PU3UUECKUE U XUMHUYECKUE
CBOMCTBAa. BaxkHeumue COEIMHEHHs IIEJIOYHBIX
METaJJIOB — OKCHJIbI, TUAPOKCUIBI U CONH (XJIOPUIBI,
KapOOHAaThl, Cynb(aThl, HUTPATHI), UX CBOWCTBA U
npyUMEHeHHWEe B HapoJHOM xo3siiicTBe. KanuiitHbie
yaoOpeHus.

OO6mass ~ xapakTepuCTHKa  JJIEMEHTa  TJIaBHOU
noarpynnel I rpynmel.  CTpoeHne  aTOMOB.
[lenoyHO-3eMeIbHBIE ~ METAUIBl  —  TPOCTHIC
BEIIECTBA, UX (PU3NYECKHUE U XUMUYECKHE CBOMCTBA.
Baxuelimue  coeAMHEHHUS  IIEIIOYHO-3EMEJIbHBIX
METaJJIOB — OKCHUJIbI, TUAPOKCUJIBI U COJHU (XJIOPUIBI,
KapOOHAThl, HUTPAThl, cyibpatbl U ¢ocdaTel), HX
CBOICTBa U IPUMEHEHHE B HAPOTHOM XO3SMCTBE.
Amomunuii. CTpoeHue artoma, (QU3MYECKUE U
XUMHYECKHE  CBOMCTBA  NPOCTOTO  BEIIECTBA.
CoenuHeHust aMlOMUHUSI — OKCUJ U THAPOKCHUI, UX
amdoTepHbIi  XapakTep. Baxuenmune cou
amomMuHus.  [IpumMeHeHue  allOMUHUA U €rO
COEIMHEHU.

XKenezo. Crpoenuss aroma, (Qusuyeckue
XUMHYECKHE  CBOMCTBA  NPOCTOTO  BEIIECTBA.
Ienetnueckue psasl Fe?* u Fe®'. KauectBeHHbIe
peakin Ha Fe?" n Fe®'. Baxueiimue comu skxenesa.
3HAUEHUE XKeye3a, €ro COCIWHEHWH U CIIaBOB B
IIPUPOJIE ¥ B HAPOJTHOM XO3SIMCTBE.
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CBoiicTBa METAJJIOB | IPEBPALICHUN METAILIOB.

U UX COCIUHCHUN [TonyyeHue u CBOMCTBA COCTMHEHUH METAJLIIOB.
Pewienue AKCIEPUMEHTATIBHBIX 3ajad Ha
pacro3HaBaHHUE U MOJYYEHUE BEIIECTB.

12 | HemeTtamisl OO6mrast xapakTepUCTHKAa HEMETAIJIOB: TMOJOKECHHUE B

nepuoanyeckon  cucrteme .M. Mengeneesa,
0COOEHHOCTH CTpOECHUS aTOMOB,
AJIEKTPOOTPULIATEIIBHOCTh Kak Mepa
CHEMETAJUTMIHOCTHY, PAJT DIEKTPOOTPHUIIATEILHOCTH.
Kpucranauueckoe cTpoeHre HEMETAITIOB — MPOCTHIX
BemiecTB. Asutorponusi. DU3MYECKHE  CBOWCTBA
HeMeTAUIOB. OTHOCUTENBHOCTD MOHATHI «METAJLI»,




KHEMETAILD.

Bogopon. IlosmoxxeHue B NEPUOAUYECKOUW CHUCTEME
xuMuueckux  anemenroB .M.  Mennaeneena.
Ctpoenne aroma U MOJIEKYJIbl. DU3NYECKUE U
XUMHUYECKHE CBOMCTBA BOAOPOJA, €r0 IMOJYyYEHUE U
MIPUMEHEHHE.

O6miass  xapaktepuctuka rajgoreHoB. CrTpoeHue
atomoB. IIpocthie BemiecTBa, uX (QuzNUecKkue u
XUMHUYECKHE CBOMCTBA. (OCHOBHBIE COEIUHEHUSA
rajoreHoB (TaJlor€HOBOJOPOAbl U TAJIOTCHUIBI), UX
cBoiicTBa. KauecTBeHHast peakiusi Ha XJOPHUJ- MOH.
Kparkue cBenenust o xjope, 6pome. dTope u uoje.
[IpumeHeHNE TAJIOr€HOB U WX COCAUHEHUU B
HapOJHOM XO3sMCTBE.

Cepa. CtpoeHue aroma, ajsIOTpONHUs, CBOWCTBA U
npuMeHeHrne pomouueckoit ceprl. Oxcunbl cepsl (1V)
u (VI), ux nosydeHue, CBOWCTBA M NPUMEHEHUE.
CepoBonoponHasgs W cepHucTas KucioTel. CepHad
KHCJIOTa U €€ COJIM, UX NMPUMEHEHUE B HAPOJHOM
xo3sificTBe. KauecTBeHHas peakius Ha Cynb(aT-HoH.
Azor. CTpoeHue aTtomMa W MOJEKYJbl, CBOMCTBa
IIPOCTOr0 BEUIeCTBA. AMMUAaK, CTPOEHHUE, CBOWCTBA,
noiyyeHue u npuMeHenue. Conm amMMOHUA, HX
CBOMCTBAa W NpUMEHEeHHe. HuTpaTel U HUTPUTHL,
npobiiemMa UX COAEPKaHUs B CENbCKOXO035MCTBEHHOU
IPOIYKIIMU. A30THBIE YIOOPEHUSI.

®ochop. CtpoeHue aroma, ajuIOTPOIHS, CBOWCTBA
oemoro m KpacHoro Qocdopa, WX NPUMEHECHHE.
OcHoBHBIe coenuHeHus: okcun  Gocdopa (V),
oprodochopHas kuciora u ¢ocdarsl. DochopHbIe
yI0OpeHUs.

VYrnepon. CrtpoeHue aroma, amJIOTPOIHs, CBOMCTBa
AJUTOTPONHBIX Moaudukanuii, npuMmeHeHne. OKCUIbI
yraepoaa (II) u (IV), ux cBoiicTBa U IPUMEHEHHE.
KauecTBeHHass peakuuss Ha  YIVIEKMCIBIM  Tas.
KapOonatel: KanbIUT, COAa, MOTAIl, UX 3HAYCHUE B
IIPUPOJE U KHU3HU 4yenoBeka. KauecTBeHHas peakuus
Ha KapOOHAT-MOH.

Kpemunii. CrtpoeHne aroma, KpHUCTAIIUYECKUN
KpEMHHI, ero cBoicTBa W mnpumeHeHue. Oxcunu
kpemuust (IV), ero mnpupoaHble pPa3HOBUIHOCTH.
Cunukatel. 3Ha4YC€HHE COCAUMHECHHN KpPEMHUA B
YKUBOW 1 HexuBoU npupore. [lonstre o cuimkaTHoOM
ITPOMBIIUIEHHOCTH.
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CBoiicTBa
HEMETAJIOB
COEIUHEHUN

u

ux

«IToarpymnma xkuciopona».

PemieHne JKcnepuMEHTalNbHBIX 3a4a4 II0 TEME
«IToarpymma azora u yriaepoaa.

ITonyuenue, cobrpaHue ¥ pacrio3HABAHUE ra3o0B.

14 | Opranuueckue
COEIMHEHHUS

BemectBa  opranMdyeckue€ M HEOpPraHUYECKHUE,
OTHOCHUTEJIBHOCTh MIOHATUS «OpPraHUYECKUE
BelecTBay. [IpuunHbl MHOT00Opa3usi OpraHuYECKUX
coequHeHUN. XUMHUYECKOE CTPOCHUE OPraHUYECKUX
coequHeHUN. MOJEeKyJIsIpHbIE W CTPYKTYpHBIE
bopMyJTbl OpraHUYECKUX BEIECTB.

MeraH u 3TaH: cTpoeHue MOJeKyl. ['opeHue Merana
u oraHa. [erunpupoBanue »staHa. IIpumeHenue
MeETaHa.

XUMHUYECKOE  CTPOEHHE  MOJEKYJbl  ATUJICHA.
JIBoiHas cBs3b. B3auMojeiicTBre 3TUIIEHA C BOOOM.
Peakuuun nonumepusanuu 3TwieHa. llonudTuieH u
€ro 3HaYeHHUeE.

[ToHsiTHe O TpeneNbHBIX OJHOATOMHBIX CIUPTaxX Ha
[IpUMeEpax MeTaHoJa M JTaHojia. TpEXaTOMHBIN
CIIUPT — FIULEPHUH.

[lonsitue 00 anpaerugax Ha MPUMEPE YKCYCHOTO
anpaeruaa. OKUCICHUE aJIbJIETH/IA B KUCIIOTY.
OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIIOTHI
Ha MpUMEpE YKCYCHOM KHUCIOThI. EE cBoiicTBa M
IPUMEHEHHUE. CreapuHoBas KHCJIOTa KaK
MPEICTaBUTENb KUPHBIX KAPOOHOBBIX KUCIIOT.
Peakiuu sTepudukaniiu M TOHATHE O CIOKHBIX
aupax. XXupsl Kak CIOXKHBIC dPUPHI TIIUIEPUHA U
KUPHBIX KUCIOT.

Ilousatue 00 aMHUHOKMCJIIOTaX. Peaxmun
MOJMKOHJAEHCAIMU.  benku, #X CTpoeHue W
Ouosoruveckas pob.

[Tonsitue o0 yrimeBomax. I'moko3a, e€ cBoWCTBa U
3HaueHue. Kpaxman u mnemntonosa (B CpaBHEHHUH ), UX
OHoJoTHYecKas pob.

4. OcHOBHBIE 00pa3oBaTebHbIE TEXHOJIOTHH
B nporniecce u3zydeHus: TUCHUILIMHBI UCTIOJB3YIOTCS HE TOJIBKO TPaJUIIMOHHBIC

TCXHOJIOI'UH, (bOpMBI Hn MCTOAbI 06y‘—IeHI/I$I, HO WM HMHHOBAIIMOHHBIC TCXHOJOI'MH,

AKTHUBHBIC 1 MHTCPAKTUBHBIC (bOpMBI IIPOBCACHHA 3aHSATHUM: JEKOHH, CCMHUHAPCKUC

3aHATHA, IMPAKTUYICCKHC

U Ja0opaTopHble  3aHATUA,  KOHCYJbTallUH,

CaMOCTOATCIIbHAA W HAY4YHO-HCCJIICAOBATCIIbCKAA pa60Ta, JCKIIMHN C J2JICMCHTaAMHU

HpO6JICMHOFO H3JI0KCHUS, TCCTUPOBAHUC.

5. TpeGoBaHus K pe3yjibTaTaM OCBOECHUS M CIMUILJINHBI




B pe3synbprare u3ydeHuss XMMHUM YYEHUK JOJDKEH
3HATh

XUMHYCCKYI0O CHMBOJIMKY: 3HAKHM XHUMHUUCCKUX JJICMCHTOB, q)OpMyJ'IBI
XUMHUYCCKUX BCUICCTB U YPABHCHHA XUMHUUYCCKUX peaKHHﬁ;

BOKHEUIIINE XUMHUYECKHE TOHSATUS: aTOM, MOJIEKyJa, XUMHUYEcKas CBS3b,
BEIIECTBO U €ro arperaTHble COCTOSIHUS, KiacCU(UKaIUsi BEIECTB,
XUMUYECKHE Ppeakuuu U HUX Kilaccupukanus, SICKTPOIUTHYECKAs
JIUCCOITHAITNS;

OCHOBHBIC 3aKOHBI XMMHHU: COXPAHEHUS MAacCChl BEIECTB, IOCTOSTHCTBA
COCTaBa, NMEePUOAUICCKUM 3aKOH;

yMeTh

Ha3bIBATH. 3HAKU XUMHUYCCKUX IJICMCHTOB, COCAVMHCHUA NM3YUCHHBIX KJIACCOB,
THUIIBI XUMHWYECKNX peaKHHﬁ;

OOBSICHATh: (U3NUYECKUH CMBICT aTOMHOrO  (MOPSKOBOTO)  HOMEpa
XUMHYECKOTO D3JIEMEHTa, HOMEPOB TPYIIbl M MepuoAa, K KOTOPHIM OH
IpUHAUIC)KUT B Iepuogudeckor  cucreme .M.  Menneneesa;
3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB OJJIEMEHTOB B TMpejenax MajbixX
NEPUOJOB W TJABHBIX MOATPYII; TNPUYMHBI MHOTO00pa3usi BEIECTB;
CYILIIHOCTh peaKIuii HOHHOTO 0OMEHa;

XapaKTEepPU30BaTh: XUMHUYECKHE D3JIEMEHTHI (OT BOJOpOJa 10 KaJlbIUs) Ha
OCHOBE WX IIOJIOXKEHUA B mepuoamyeckoun cucreme [[.M. Menneneea u
O0COOCHHOCTEH CTPOCHUS HMX aTOMOB; CBSA3b MEXKIY COCTaBOM, CTPOCHUEM H
CBOMCTBaMHU BEIIECTB; OOIIHME CBOMCTBA HEOPTAaHWMYECKHX U OPTraHHMYECCKUX
BCIILIECTB;

OTIPENICIATh: COCTaB BEIIECTB MO UX (hOpMyJiaM; MPUHAJICKHOCTh BEIIECTB K
ONpPEAEICHHOMY KJIacCy COEIMHEHUMN; BaJICHTHOCTh M CTENEHb OKUCIICHUS
3JIEMEHTOB B COCIUHCHMUSX;

COCTaBJIATH: (OPMYJIBI OKCHJIOB, BOJIOPOJHBIX COCAMHECHHUM HEMETAJUIOB,
TUJIPOKCHJIOB, COJIEM; CXEMBbI CTPOEHHSI AaTOMOB NEPBBIX IBAJALATH JIEMEHTOB
NIEPUOJNYECKON CUCTEMBI; YPABHEHHSI XUMHUYECKUX PEAKIIUN;

oOpamarbes ¢ XMMHYECKOH TTOCYI0M 1 Ja00paTOPHBIM 000PYI0BAaHUEM;
pacno3HaBaTh OMNBITHBIM NYTEM: KHUCJIOPOJ, BOJOPOJ, YIJIEKUCIBIA Tras3,
aMMHaK; pacTBOPHI KUCJIOT U IEJIoYen, XJI0pHua-, Cyiabdar-, KapOOHAT-UOHBI,
MOHBI AMMOHHS;

BBIYMCIISITE: MACCOBYIO JIOJNIO XHMHYECKOTO JJieMeHTa 10 (opmyre
COCIMHEHMS, MACCOBYIO [IOJKO PACTBOPEHHOrO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, OOBEM HJIM MACCy MO KOJIMYECTBY BEIIECTBa, 00bEMY
WA MacCe PEareHTOB WJIX MPOJAYKTOB PEAKIINY;

HCIIOJIb30BaTh l'[pHOﬁpeTeHHble JHAHUSA U YMCHHA B HpaKTl/I‘leCKOﬁ
JACATCJIBbHOCTH H HOBceIlHeBHOﬁ AKU3HH T



e  0e30macHOro oOpalleHus ¢ BEECTBAMU U MaTepHATIaMU;

e DKOJIOTMYECKH T'PaMOTHOrO MOBEAEHHUS B OKPYKAIOIIEW cpele, LIKOIbHOU
1abopaToOpuu U B OBITY.
6. O0masi TpyA0eMKOCTH M CHUIITMHBI
136 yacos.
7. ®opMBI KOHTPOJIA
JUist  oTcleXKuBaHMsST ~ JUHAMUKM ~ yYCBOEHUS  y4eOHOro  marepuasa
3aIJIAaHUPOBAHbl BXOISUIUN, MPOMEXYTOUHBIM M HMCXOASIIMA KOHTPOJIb B BHJIE
KOHTPOJIbHBIX PaboOT Mo TemaMm HM3y4eHHoro martepuaia. Kpome toro, Ha ypokax
UCIIOJIb3YIOTCSI TaKMe BUJIbI KOHTPOJISL TECTHpOBaHUE, Oecella, caMOCTOsITeNIbHAs
paborta, pelieHne Mo3HaBaTeNbHbIX 3aJaHH.
8. CocraBuTesb
bapnuna TarbsiHa AsiekcaHApPOBHA, YYHMTENb XUMHUU M OUOJIOTHH, BBICILIAS
kBannpukannonHas kareropus. [loBepnosa Onbra MBanoBHa
YUUTEIb XUMHUH U OUOJIOTHH, BBICIIAS KBATHM(UKAIIMOHHAS KATETOPHS



