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Ilnanupyemsble pe3yabTaThbl H3y4YeHHs Y4eOHOI0 MpeaMeTa

N3ydyeHne XMMHUM B OCHOBHOHM IIKOJIE Ja€T BO3MOXHOCTb JIOCTHYb CIEAYIOLIUX DPE3YyJIbTaTOB B
HaIlpaBJICHUU JIMYHOCTHOI'0 PA3BUTHSL:

1) BociMTaHME POCCUHCKON TPa)KAAHCKOM HMIEHTHMYHOCTH: MATPHOTH3MA, JIOOBH M yBaXKEHUS K
OteuecTBy, UyBCTBA FOPJOCTH 32 CBOIO PoJIMHY, 32 pOCCUICKYIO XUMHUYECKYIO HAyKYy;

2) dopmupoBaHHE IIETOCTHOTO MHPOBO33PCHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHOM MPAKTUKH, a TAK)KE COLUATBHOMY, KYIbTYPHOMY, SI3bIKOBOMY U
JyXOBHOMY MHOTI000pa3nio COBPEMEHHOI'O MUDA;

3) ¢opMupoBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTUI0O M CaMOOOPA30BAaHWIO HA OCHOBE MOTHBAIIMHM K OOYYCHHIO W TMO3HAHHIO, BHIOOPY
npodunpsHOro 00pa3oBaHUs Ha OCHOBE MH(POpPMAIMH O CYIIECTBYIOMIMX MPO(eccusx U JMYHBIX
npo¢eCCHOHATBHBIX IIPEAIIOYTEHUH, OCO3HAaHHOMY IIOCTPOEHUIO UHIUBUAYAIbHON
00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOWYMBBIX MTO3HABATEIIbHBIX HHTEPECOB;

4) ¢popMupoBaHHE KOMMYHHMKATUBHON KOMIIETCHTHOCTH B 00pa3oBaTelIbHOM, OOIIECTBEHHO
M0JIE3HOM, Y4eOHO-HUCCIeI0BATEIbCKON, TBOPUECKON U APYTUX BUAX JIEATEIBHOCTH;

5) dopmupoBanue NMOHMMaHHs IEHHOCTH 3J0POBOIO M 0€30MacHOrO 0o0pa3a KHU3HHU; YCBOCHHE
MpaBWJl HMHAWBHUIYATBHOTO U KOJUIGKTUBHOTO OE30MACHOTO IOBEACHHUS B UPE3BBIYAMHBIX
CUTYalLUsX, YTPOXKAIOUIUX XKU3HU U 370POBbIO JIIOJIEH;

6) dopMupoBaHHe MO3HABATEIBHONH W WHPOPMAIIMOHHOW KYJIbTYphl, B TOM YHCIC pa3BUTHE
HaBBIKOB CAMOCTOSITEIBHOW paboThl C y4eOHBIMH TIOCOOMSIMH, KHUTAaMH, JOCTYITHBIMHU
WHCTPYMEHTaMH U TEXHUYECKUMU CPEJCTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

7) dbopmHpOBaHHE OCHOB HKOJOTMYECKOTO CO3HAHHS HAa OCHOBE NMPU3HAHUS LIECHHOCTH JKH3HU BO
BcexX e€ MPOSABICHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHHSI K OKPY>KaIoIIeh
cpene;

8) pa3BuTHE FOTOBHOCTH K PELICHUIO TBOPYECKUX 3a/1a4, YMEHHUS HAXOAUTh aJ€KBATHBIC CIIOCOOBI
MOBEJICHUSI W B3aWMOJICHCTBHS C TapTHEpaMH BO BpeMsi yuyeOHOW M BHEY4eOHOW IesITeIbHOCTH,
CIIOCOOHOCTH OIIEHUBATh MPOOJEMHBIE CHUTyalldd W OMNEPATUBHO IMPUHUMATh OTBETCTBEHHBIE
pelieHrus B pa3iMUHbIX MPOAYKTUBHBIX BHAAX  JEATEJbHOCTH  (ydeOHas IOMCKOBO-
UCCIIeIOBAaTeNbCKas, KIyOHas, MPOEKTHAs, KPYKKOBas U T. II. )

MertanpeAMeTHbBIMM pE3yJIbTaTaMUd  OCBOCHHMSI ~ OCHOBHOM  0Opa3oBaTelIbHOW  MpOTrpamMMbl
OCHOBHOT'0O 00111ero 00pa3oBaHUs ABJISIOTCS:

1) oBiazieHUe HaBBIKAMH CAMOCTOSITEILHOIO PUOOPETEHUS] HOBBIX 3HAHUIA, OpraHU3aluU yIeOHOI
JESTEIbHOCTH, TIOUCKA CPENICTB €€ OCYIECTBICHUS;

2) yMeHHe TUTAaHUPOBATh MYTH JTOCTHKEHHS LIeJIel Ha OCHOBE CAMOCTOSTENILHOTO aHaJIM3a YCIOBUM
U CPEICTB MX JIOCTM)KEHUS, BBIJICNATh aJbTEPHATUBHBIE CIIOCOOBI JOCTHXKEHMS 1IETTM U BbIOMPATh
HauOosee 3(PPeKTUBHBIN C€rOCOO, OCYIIECTBIATh IO3HABATENbHYIO pe(dieKkcrio B OTHOIIEHUU
NeWCTBU 10 pelIeHuI0 Y4eOHbIX U TTO3HABATENbHBIX 3a/1a4.

3) yMeHue MOHMMAaTh MPOOJEMy, CTaBUTh BOIPOCHI, BBIABHIATh TUIOTE3Y, JaBaTh ONPEICIICHUE
MOHATUSAM, KJIAacCU(QHUUMPOBATh, CTPYKTYpHUpOBaTh MaTepuai, MPOBOJUTh 3KCIEPHUMEHTHI,
apryMeHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BBIBOBI U 3aKJIIOUEHUS;

4) yMeHHE COOTHOCHTBH CBOM JICUCTBUS C IUIAHUPYEMBIMH Pe3yJIbTaTaMU, OCYLIECTBISITh KOHTPOIb
CBOEH JNIeATEIbHOCTU B TMPOLECCE JOCTHXKEHUS pe3ylbTara, ONpPENeNiaTh CHocoObl AEHCTBHH B
paMKax IpeJIo’KEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JICHCTBHSI B COOTBETCTBUU C
W3MEHSIOIIENCS CUTYallue;

5) ¢dopmupoBaHHE W pPa3BHTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJNB30BaHUS WHCTPYMEHTOB M
TEXHUYECKUX CpPEACTB MH(POPMAIMOHHBIX TEXHOJOTUH (KOMMBIOTEPOB M MPOTPaMMHOIO
o0ecrieyeHrs1) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUS KOMMYHUKATHUBHBIX M IO3HABATEIbHBIX
YHUBEPCAIbHBIX YU€OHBIX JICHCTBHIA;

6) ymeHue co3iaBaTh, IPUMEHATh U MPEOOPA30OBHIBATH 3HAKA W CUMBOJIBI, MOJICIU U CXEMBI IS
pelieHns yueOHbIX U [T03HABATENbHbBIX 3a/1a4;

7) yMeHHe W3BIEeKaTh WHPOPMAIMIO M3 PA3IMYHBIX UCTOYHHMKOB (BKJIIOYAs CPEJCTBA MAacCOBOMW
nHpoOpManuy, KOMMAKT-TUCKH Y4eOHOTO Ha3zHaueHus, pecypcel MHTepHeTra), cBOOOAHO



MOJIb30BaThCsl CIIPABOYHOMN JIUTEPATYpOil, B TOM YMCIIE M HA 3JIEKTPOHHBIX HOCHUTENSX, COOII0AaTh
HOPMBI HH(POPMALTMOHHON U30MPATETLHOCTH, YTUKH;

8) yMeHHMe Ha TpPAKTHKE I0Jb30BAThCS OCHOBHBIMHU JIOTMYECKUMH TPHEMaMH, METOJaMU
HaOII0IEHNs, MOJICITUPOBAHHUSI, O0BSICHEHUS, PEIICHUS TPOOJIEM, TPOTHO3UPOBAHMSI U JIP.;

9) yMeHHe OpraHU30BBIBATH CBOIO JKHU3HB B COOTBETCTBUH C MPEACTABICHUSIMH O 3J0pPOBOM 00pase
KU3HH, TpaBaX W OON3aHHOCTSAX TPaXJaHWHA, LEHHOCTSAX OBITHS, KYJIbTYphl W COIHAIBHOTO
B3aHMOJCHCTBUS;

10) ymeHue BBINOJHATD IO3HABATEIBHBIC H IPAKTHYCCKHE 3a/IaHHS, B TOM YUCIIE TPOCKTHHIC;

11) ymeHHEe CaMOCTOSATEIbHO M apryMEHTHPOBAHO OLICHMBATH CBOM JCHCTBHS W JICHCTBHUS
OJTHOKJIACCHUKOB, COJIEP>KaTeIbHO OOOCHOBBIBAs MPAaBHJIBHOCTh MM OMIMOOYHOCTH pe3yibTaTa U
criocoba eicTBUS, aIeKBaTHO OLICHUBATh OOBEKTUBHYIO TPYJHOCTh KaK Mepy (paKTUYECKOTo WU
MPEIIoIaraeMoro pacxojla pPecypcoB Ha peIIeHHE 3a/lauyd, a TaKkKe CBOM BO3MOXHOCTH B
JOCTUKEHHUH LIE€TIH ONPEICTICHHON CII0XKHOCTH;

12) ymenue pabotars B rpymnne — 3(p(eKTHBHO COTpyAHUYATh U B3aMMOICHCTBOBATh Ha OCHOBE
KOOpJIWHAIIMM  PA3JIMYHBIX TO3UIMH 1pu BbBIpaOOTKE O0OILIEro pemeHus B COBMECTHOM
JesATeNbHOCTH; CIyIIaTh NapTHepa, GOpMYIHPOBATh U apryMEHTHPOBATh CBOE MHEHUE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIIMIO M KOOPAMHUPOBATH €€ C MO3UIMH apTHEPOB, B TOM YHUCIIE B CUTYalluu
CTOJIKHOBEHHSI MHTEPECOB; MPOAYKTUBHO pa3peliaTth KOH(IUKTH HA OCHOBE y4deTa MHTEPECOB H
MO3UIMI BCEX €ro YYacTHUKOB, IMOMCKAa U OLEHKU albTEPHATUBHBIX CIIOCOOOB pa3pelieHus
KOH(JINKTOB.

IIpenmeTrHbiMu pe3yiabTaTaMu ocBoeHUs: OCHOBHON 00pa3oBaTeiabHONW MPOrpaMMbl OCHOBHOIO
001Iero 00pa30BaHUS SBIISIOTCS:

1) dopmupoBaHue TEpBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TMPEACTABICHUN O BEIIECTBAX, HMX
NpPEBpalllCHUsIX W TMPAKTHUYECKOM TPUMEHEHUH; OBJIQJICHWE MOHATUHHBIM ammapaTtoMm u
CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) 0CO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH Kak OOJIACTH COBPEMEHHOTIO
€CTECTBO3HAHHUSA, XUMHYECKHUX MPEBpAIICHUH OpPraHWYecKMX M HEOPraHMYEeCKHX BEILIECTB Kak
OCHOBBI MHOTHX SIBJIGHHUH JKMBOH W HEXHBOH NPUPOIBI; YIIyOJEeHHE TWPEACTABICHUH O
MaTepUaIbHOM E€MHCTBE MUPA;

3) oBiIaZicHHE OCHOBAMH XMMHYECKOH IPaMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBATh U 00OHEKTHBHO
OLICHUBATh JKU3HEHHBIC CUTYallUW, CBSA3aHHBIE C XUMHUEH, HaBbIKaMU 0€30MacHOro oOpalleHus ¢
BEIIECTBAMH, MCIOJIb3yEMbIMU B MOBCEIHEBHON JKM3HU; YMEHHEM aHAJIM3UPOBATH U TUIAHUPOBATH
HKOJIOTHYECKU Oe30IacHOe MOBEJICHHUE B LENAX COepEXEHUS 30POBbs U OKPYKAIOLIEH Cpe/ibl;

4) dbopMHUpOBaHHE YMCHHUH YCTAHABIIMBATH CBSI3U MEXIY PEabHO HAOIIOAaEMBIMU XMMHUYCCKUMU
SBJICHUSIMUA M TIPOLIECCaMH, MPOUCXOAIIUMU B MUKPOMHpPE, OOBSICHATh MPUYUHBI MHOT000pa3us
BEIIECTB, 3aBHCHMOCTh MX CBOMCTB OT COCTaBa W CTPOCHUS, a TAK)KE 3aBHCHMOCTH TPUMEHEHUS
BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHus OMbITa UCIOIb30BAHHS PA3IMYHBIX METOJIOB M3YUCHHUS BEIICCTB; HAOIIOACHUS 3a
UX MPEBpaIEHUSIMH [TPU MPOBEIEHUHN HECIOKHBIX XUMUYECKHUX SKCIIEPUMEHTOB C HCIIOJIb30BaHUEM
J1a60paTOPHOTO 000PYIOBAHMS U TIPUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MIOMOIIb [IPU OTPABJICHHSX, 0’KOTaX M APYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM;

7) oBnajgeHue mpueMamu paboThl ¢ HHOpPMAIEH XUMHUYECKOTO COJCPIKAHUS, MPEICTABICHHON B
pasHo gopme (B BUIE TEKCTa, (popmyi, rpadukoB, TAOIUYHBIX TaHHBIX, CXeM, poTorpaduil u ap.)
8) co3manue OCHOBBI Uil (HOPMUPOBAHKS MHTEPECa K PACHIMPCHUIO M YTIYOJCHHIO XUMHUYECKHUX
3HaHUI W BBIOOpa XMMHHM Kak NPO(WIBHOTO TpeAMeTa MpH Iepexoje Ha CTYNEHb CPEIHEro
(mostHOTO) OOIIEr0 00pa30BaHMs, a B JaJbHEUIIEM U B KauecTBe chepbl cBOe MpodecCuoHaTbHON
JeSTEeTbHOCTH

COEPXAHHME YUEBHOI'O TIPE/IMETA
8 Kiacc



Pa3nes 1. OcHOBHBIC NOHATHSI XMMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
npeacTaBJeHuil)

[Ipenmer xumun. XuUMHsS Kak 4YacTh €CTECTBO3HaHHUA. BelectBa W ux cBoHcTBa. MeToJbl
MO3HAHUS B XUMUU: HabOIr0AeHue, dKcrepuMeHT. [Ipuémelr 6e3omacHoi paboThl ¢ 000pyIOBaHUEM
u BemecTBaMu. CTpOEHHE IIJIaMEHHU.

Yucteie BemiectBa u cMmecu. CrocoObl OYMCTKM BEUIECTB: OTCTaWBaHUE, (HIBTPOBAHHUE,
BBINIAPUBAHUE, KPUCIMANIUIAYUS, OUCMULIAYUS, xpoxwamoepaqbuﬂm. duznyueckre U XUMHYECKUE
sBJICHUSI. XUMHYECKUE peakiuu. [Ipr3Haku XUMUYECKUX PEAKIUN U YCIOBHUS BO3HUKHOBEHUS U
TEUEHUSI XUMUYECKUX PEAKLIUM.

ATOMBI, MOJEKYJIbl M HOHBI. BemiecTBa MOJIEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS.
Kpucrannuueckue pemérku: MOHHAs, aTOMHasg U MojekyisipHas. Kpucraminyeckue u amopdHsbie
BELIECTBA. 3aBUCUMOCTh CBOWCTB BELIECTB OT TUIIA KpUCTANIMYeCKOW peléTku. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN cocTaB BemlecTBa. [IpocTeie M cioXHbIE BemiecTBa. MeTamuibl U HEMETaJUIbI.
XUMHUYECKUN DIIEMEHT. SI3bIK XUMHH. 3HAKU XUMHUYECKUX 3JIEMEHTOB, XHUMHYECKHUE (HOPMYIIBL.
3aKOH OCTOSIHCTBA COCTaBa BEIIECTB.

AtomHas enuHuna Maccbl. OTHOCHUTENbHAsE aTOMHAas U MOJEKyJsgpHas macchl. KomauuecTBo
BEILIECTBA, MOJIb. MoOJIsipHas mMacca.

BaneHTHOCT XMMHYECKHX 371eMeHTOB. OmnpeseneHne BaJCHTHOCTH 3JEMEHTOB 1O (opmyre
OunapHbeix coenuHeHuil. CocTaBieHHMe XUMHYECKUX (OpMyNl OWMHAPHBIX COEAMHEHUN 110
BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 3aKOH COXPAHEHHSI MacChl BEILIECTB. XMMUYECKUE YPAaBHEHHUS.
Krnaccudukanus XUMUYECKUX PEAKIUi M0 YHUCITY M COCTaBY MCXOJHBIX H IMOJTYYCHHBIX BEIICCTB.
Kusue u gesreapHocth M. B. JlomoHOCOBA.

Kucnopon. Haxoxxnenue B npupoje. @uznueckue u xumuueckue cporictsa. O30H. [lonydyenue
U npuMeHeHue kuciaopoaa. Kpyrosopot kuciopoaa B npupoje. I'openue. Oxcuapl. Bo3ayx u ero
coctaB. MesIeHHOE OKHUCIIEHUE. 3aIuTa aTMOCc(hepHOro Bo3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenune B mpupone. dusmyeckue u XuMHuUecKue cBoiicTBa. Bomopon kak
BOCCTAaHOBUTENb. Mepsl 6e30nacHOCTH TIpU paboTe ¢ BogopoaoM. [lomydenue, mpuMeHeHHeE.

Boga. Metonbl onpeneneHust coctaBa BOJAbl — aHaIU3 U cUHTE3. OPU3NYECKUE U XUMHUYECKUE
cBoOlicTBa BOJIbl. Boa B mpupoie u crocoObl €€ ouncTku. Aspaius Boasl. Bojma kak pacTBOpHUTEIb.
PactBopuMocTs BemecTB B Boje. OnpeneneHrne MaccoBOM 10U pACTBOPEHHOIO BEILIECTBA.

Oxcuapl. CocraB. Knaccudukamuss. OCHOBHbIE M KHCIOTHBIE OKCHIbL. HoMeHkmatypa.
dusnyeckue u xumuueckue cpoictsa. [lonyuenue. [Ipumenenue.

OcnoBanust. CocraB. Knaccudukanus. Homenknatypa. ®dusznueckue 1 XMMHUYECKHE CBOICTBA.
Peaknus Helitpanusauuu. Ilonyyenue. [Ipumenenue.

Kucnotel. CocraB. Knaccuduxarnus. Homenknatypa. @uszndeckue U XUMHYECKHE CBOMCTBA.
BreiTrecHuTenbHbIl psax MeTaiioB. [lpuMmenenue.

Comu. CocraB. Knaccudukamusi. Homenknatrypa. ®dusmyeckue  CBOMCTBA  COJICH.
PactBopuMOCTH coseii B Bojie. XuMU4eckue cBoicTBa cojieil. CriocoObl MOTy4deHus COei.
['eneTnveckast CBSI3b MEKy OCHOBHBIMH KJIAaCCAaMU HEOPTaHUYECKUX COCTUHECHHI.

Jdemoncrpauuu

O3HakoMJIEHHUE C JIa0OpaTOPHBIM 000PYI0BAaHUEM; TPUEMBI Oe30macHOM paboThl ¢ HUM. CrocOObI
OouuCTKH BemiecTB. [Ipumeps! pusndecknx u XuMudeckux sBieHuil. [[pumMepbl MPOCTHIX U CIOKHBIX
BenecTB. Mosienn KpUCTauInYecKuX peméToK. OnbIThl, TOATBEPKIAIOLINE 3aKOH COXPaHEHUS
Macc. Peakiuu pa3nbix TumnoB. CBoiicTBa kuciaopoaa. OnpeneneHie coctaBa Bo3ayxa.
B3aumopeiicTBue BoJpl ¢ MeTaJIIaMH, OKCUAAMH. XUMUYECKHE COEAMHEHNS B KOJIMUECTBE MOJIb.
O6pasubl coequHenuii. Bzanmoeiictsue Bogoposa ¢ okcuaom meau (1I)
JlabGoparopHbie ONBITHI
PaccMoTpenue BeliecTB ¢ pa3nuyHbIMU (PU3MUECKUMU CBOMCTBaMH. Pa3/ierieHre cMecu MarHuTOM..
[Tpumeps! puznuecknx U XUMUYECKUX siBIeHUH. O3HaKOMIJICHHE ¢ 00pa3IiaMu IIPOCTHIX U CIIOKHBIX
BelecTB. OMNbIThI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA
OKCHJIOB, KHUCJIOT, aM(OTEpHBIX THUIPOKCHUIOB U COJIEH.
IIpakTnyeckune padoTsl
[Tpuemsl 6e30macHo paboThl ¢ 000pyI0BaHUEM U BelecTBaMU. CTpoeHHE MJIaMEeHH.
OuncTka 3arpsi3HEHHOM MOBAPEHHOM COJIH.


https://nsportal.ru/shkola/khimiya/library/2017/07/20/rabochaya-programma-po-himii-fgos-89-klass#ftnt1

ITonyyenue u CBOMCTBA KMCIOPOJA.

ITosnydyeHune Bo1opoAa U UCCIIEJOBAHHUE €TI0 CBOMCTB.

[IpuroToBneHue pacTBOPOB COJIEH C OMPEAEIECHHON MAacCCOBOM 10JIel paCTBOPEHHOTO BEIIIECTBRA.
Peakuust oOmMeHa.

Pemrenne skcriepuMeHTanbHbIX 337a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCAMHEHUIN

PacueTHLIe 3a1a4un

Breruncnenne OTHOCHTENBHOW MOJICKYJISIPHOW Macchl BemecTtBa 1o Qopmyne. Boramcnenue
MacCOBOM JIOJHM 3JIEMEHTa B XUMUYECKOM COCTUHEHUH. Y CTAaHOBJIEHUE MpOCTEeiIIel (HhopMyIibl 1Mo
MacCOBBIM JIOJISIM DJIEMEHTOB.. HAXOKJEHHE MACCOBOM J10JIM PACTBOPEHHOI'O BELIECTBA B PACTBOPE.
Beluncnenne wmaccel pacTBOPEHHOIO  BEIIECTBA M BOJABI Uil MPUTOTOBIIEHHSI pacTBOpa
ONPEACICHHON KOHIEHTpPAUWUH.. BBIYMCIEHUS C MOHATUH — Macca, KOJIMYECKTBO BEILIECTBA,
MOJIIpHBIA 00BEM, MOJISIpHAsE Macca.

Paznen 2. [lepuoanyecknii 3aK0H U MEePUOIUYECKAS] CHCTEMAa XUMHYECKHX 3JjieMeHTOB /I,
N. MenpaeneeBa. CTpoeHue atoma

[lepBoHavasibHble TPEJACTABICHUSI O ECTECTBEHHBIX CEMEHCTBAX XUMHUYECKHUX 3JIEMEHTOB.
EctecTBeHHOE CeMEICTBO MIENOYHBIX MeETauioB. M3MeHeHHe (PU3NYECKHMX CBOWCTB MIEIIOYHBIX
METAJUIOB C YBEJIMYEHHUEM OTHOCUTEIBHOM aTOMHOW MAacChl. I3MEHEHNE XMMHYECKONW aKTUBHOCTH
LIEJIOYHBIX METAJUIOB B PEAKIUAX C KUCIOPOJIOM U BOJOH.

laymorensl — caMble aKTUBHBIC HeMETAUTHl. V3MEeHEeHHWE (PU3NYECKUX CBOWCTB TaJOrCHOB C
YBEJIMYEHUEM OTHOCHUTEJIbHOM aTOMHOM Macchl. I3MeHeHne XMMHUUYECKOW aKTUBHOCTHU TajlOT€HOB B
peakuusaX ¢ BOJOPOJOM U MeTajulaMHu. BbITeCHEHHME TalloreéHaMH Apyr Apyra U3 PacTBOPOB HX
COJIEH.

OcHoBanusa kinaccuukanuu xumudeckux snaemeHToB J[. M. MenneneeBa. I[lepuoamndeckas
CHUCTeMa KaK eCTeCTBEHHOHAy4yHas KJacCH(pHUKalUs XUMHUYECKHUX 3JieMeHToB. TabnuuyHas ¢dopma
MIPEACTABICHUS KJIACCU(PUKAIIMN XUMHUYECKUX 3eMeHToB. CTpykTypa Tadbmuubl «lleproanyueckas
cucrema xumuueckux osnemeHtoB J[. WM. MengeneeBa» (kopotkas ¢opma): A- u b-rpynmsi,
nepuoabl. OU3NYECKHl CMBICT TOPSAJIKOBOTO (aTOMHOI0) 3JI€MEHTa, HOMEpa Mepuojia, HoMepa
rpynmnsl (715 2IEMEHTOB A-TPYII).

CrpoeHue aroma: SApO U EKTpoHHast o0Oosiouka. SnepHas (IuiaHeTapHasl) MOJENb CTPOCHUS
atoma. CocTaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBL. M30TONBI. 3apsia aTOMHOTO siApa, MacCOBOE
YHCII0, OTHOCHTENbHAs aTomHas Mmacca. CoBpeMeHHas (QOpPMYIHUPOBKA TOHATHS «XHUMHUYECKUN
AIEMEHT.

DOneKkTpoHHass 000JI0YKA aToMa: MOHATHE 00 JJIEKTPOHHOM CJIO€, €ro €MKOCTH. 3arojHEeHUE
JJIEKTPOHHBIX CJIIOEB y aTOMOB 31eMeHToB [—III mepuonos.

CoBpeMeHHast popMyIMpOBKa MEPUOTUIECKOTO 3aKkoHa. Ku3Hb U aestenbHocTh /. U.

Menneneesa.

JdemMoHcTpanuu

Pu3nyuecKre CBOICTBA IIEIIOYHBIX METAIIOB , TAJIOT€HOB.

Pasnen 3. CTtpoenue BemecTBa

DNEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. (OCHOBHBIE BHIbl XUMHUYECKON CBSI3HU:
KOBAJICHTHAsI HETOJISIpHAsi, KOBaJIEHTHAs TOJIApHAs, MOHHAs. BaleHTHOCTh SJEMEHTOB B CBETE
9NeKTpoHHOW Teopuu. CreneHb okucieHus. IlpaBuia omnpeneneHuss CTENEHU OKHUCIICHUS
a7eMeHTOB. 3akoH ABoraapo. MousipHbiii 00b€M Ta30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
OOBbEMHBIE OTHOIIECHUS Ta30B MPU XUMHUECKHUX PEAKIIHSIX.

JdemoncTpauu

ConocraBnenue GU3NKO-XUMUIECKUX CBONCT COETMHEHUHN C KOBAJIGHTHBIMUA U MOHHBIMU CBSI3SIMH.
®OPMbI OPTAHU3 ALV OBPA3OBATEJIBHOI'O TTPOLHECCA

OcHoBHOU (opMOI oOpraHHU3aIK y4eOHOTO TpoIecca SBISETCS YPOK B paMKaxX KJIaCCHO-YpPOUHOM
cucteMbl. B KkauecTBe IOMOJHUTENBHBIX (OPM HCIONB3YETCS CHUCTEMa KOHCYJIbTAIIMOHHOU
MOAJIEPKKH, TOTOTHUTEIBHBIX WHINBUAYAIBHBIX 3aHSATHH, CAMOCTOSITeNIbHAS paboTa yJamuxcs ¢
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, CIICI.KYpC IO MPEIMETY.
OCHOBHBIE BU/IbI YYEEHOM JIEATEJIBHOCTH

NunuBunyanpHasi, mapHas, TPYNIOBas, KOJJICKTHBHAs, (PpOHTAIbHAS, KOTOPHIE PEATM3YIOTCS Ha
ypOKe, TpHU MPOBEIACHUH JTaOOPATOPHBIX OMBITOB U MPAKTHUECKUX padoT, Ha 3aHATHUSAX CIIELKYypca.



Tumbsl ypoKoB: YpOKH «OTKPBITHS» HOBOTO 3HAHHS; YPOKH OTPabOTKM YMEHHMHA U pediexcum;
@®opMbl OpraHu3al y4eOHO-UCCIeI0BATEIbCKONW NEATETbHOCTH Ha Y4YEOHBIX 3aHATHUAX: YPOK-
UCCIIEIOBAaHUE, YPOK-JabopaTtopusi, , YpPOK Y4YeOHBIM SKCIEpHUMEHT, JOMallHee 3aJaHue
HCCIIEI0BATENBCKOIO XapakTepa.

COHEPXAHUE YYEBHOI'O ITPEAMETA
9 knacc
Paznen 1. MHoroo0pa3ue XuMHYeCKUX peaKkIuii

Knaccudukanusa XxumMuueckux peakuuid. Peakuum coeauHEHHs, DPA3JIOKEHHUS, 3aMelleHus,
oOMeHa, 9K30TEPMHUUYECKUE, SHJOTEPMUYECKHE, OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE,
HeoOpaTuMble, OOpaTUMBIE.

CkopocTh xuMH4eCKHX peakiuil. DakTopsl, BIMSIOIIME Ha CKOPOCTh XMMHMUECKHUX PEAKIIHM.
[lepBoHavasibHBIE IPEICTABICHUS O KaTaJIu3e.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIHUTENIb, BOCCTAHOBHUTEIb, OKHCIICHHE,
BOCCTAaHOBJICHUE C TOUKH 3PEHUS U3MEHEHMSI CTENIEHEN OKUCIIEHUS] aTOMOB.

DNEKTPONIUTHlL U HEIIEKTPOIUTHL. INEKTPOJUTHUYECKAs JAMCCOLMALMS BEIIECTB B BOJHBIX
pactBopax. Honbl. KaTHOHBI W aHUOHBL [ uopamuas meopus pacmeopos. DNEKTPOIUTHUECKAS
IMCCOLMANUsl  KUCIOT, Ienodedr u coneil. Cnabble W CHIbHBIE JIEKTpoUThHL. CTerneHb
nucconuanui. Peakiinn moHHOro oOMeHa. Y ClIOBUSI T€UEHHUS peakluii HOHHOTO 0OMEHa /10 KOHIIA.
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX COCIWHEHUN B CBETE NPEACTABICHHI
00 3NIEKTPOIUTUUECKON AUCCOIUAIINH U OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX PEAKIIUX.

Pa3nen 2. Muorooopa3ue BeuecTn

EcrecTBeHHBIE CeMENCTBAa XUMUUYECKUX 3JIEMEHTOB.

OO0mrast xapakTepUCTUKAa HEMETAJIOB 0 MX TMOJIOKEHUI0O B TEPUOJUYECKOW CHCTEME
xuMuyeckux 3emeHToB /. 1. MenaeneeBa. 3aKOHOMEpPHOCTH U3MEHEHHMS B IEpUOJaxX U Ipynmnax
(GU3MYECKUX HW  XUMHYECKHX  CBOWCTB  MPOCTBIX  BEMIECTB, BBICIIUX  OKCHIOB U
KHCJIOPOJICOACPIKAIIMX KUCIOT, 00pazoBaHHbIX HemeTauiamu [I—III meproaos.

[TonoxeHue rajioreHoB B MEPUOJAUYECKONM CHUCTEME JJIEMEHTOB M CTPOEHHUE HX aTOMOB.
®usznueckue U XMMUYECKHE CBOWCTBA rajoreHoB. CpaBHUTEIbHAS XapaKTEPUCTHKA TaJIOT€HOB.
[Ipumenenue ranorenoB. Xinopooaopos. ITonyuenue. @usnueckue cBoiictsa. CossiHas KUCIOTa U
e€ conu. Pacno3naBanue XJ0pua0B, OPOMHIOB U HOH/IOB.

[TonoxxeHre KNUCJ0POAA U Cepbl B TIEPUOTUIYCCKON CUCTEME 3JIEMEHTOB, CTPOCHHUE UX aTOMOB.
Cepa. Amnotponusi cepbl. Pusnueckue M XUMHYECKHE cBoiicTBa. HaxoxneHue B mpupoje.
[Ipumenenue ceprl. Oxcup cepsl (IV). CepoBogopoHas U cepHUCTas KUCIOTHI U UX coiu. OKcun
cepol (V1). Cepnas kucnora u e€ conu. OKUCIUTETbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM
KHUCJIOTBI.

[Tonoxenue azora u ¢pocdopa B nepuoaMuecKol CUCTEME 3JIEMEHTOB, CTPOCHHE UX aTOMOB.
A3oT, (u3MYEeCKHe M XHMHUYECKHE CBOMCTBA, MOJydyeHHE W mpuMmeHeHue. KpyroBopoT azora B
npupoje. AMmuak. Ousnueckue U XMMHYECKUE CBOMCTBA aMMHUaKa, MOJIYYEHUE U MPUMEHEHHE.
Comn ammonus. Oxkcun azota (II) u oxcun azora (IV). AszorHas kucnora u e€ comu. Oxkucinu
TEJIbHBIE CBOMCTBA @30THOM KUCIIOTHI.

®ochop. Amnorponus ¢ocdopa. duznueckue W XUMHUECKH cBoMcTBa (hocdopa. Oxcup
docdopa (V). OprodochopHas Kuc 10Ta 1 €€ Cou.

[Tonoxxenue yriepoaa u KpeMHHsI B TIEPUOJIMYECKON CHCTEME DJJIEMEHTOB, CTPOCHHE WX
aTOMOB. YTJEpOJA, €ro alloTPOIHble MoauduKanuu, (U3NUecKhue U XUMHUYECKHE CBOWCTBA.
VYrapHsl Ta3, €ro CBOMCTBA U (PU3UOJIOTHYECKOE NCUCTBUE. YTIICKUCIBIA Ta3, YrojbHasl KUCIOTa U
e€ conu. JXKuoit Mup — mup yriepoaa. KpyroBopot yrieposaa B npupoe.

Kpemuuii. Oxcun kpemuusi(1Y). Kpemuuesas kucnora u e conu. Cmexno. Llemenm.

[TonoxxeHrne MeTa/UIOB B TIEPUOJIUYECKONM  cHCTeMe Xumudeckux oanemeHto . W.
Meunneneesa. Mertamndeckass cBA3b. DU3NUYECKHE U XUMHUYECKHE CBOMCTBA METAJUIOB. Psn
CTaHJIAPTHBIX AJIEKTPOJAHBIX MOTSHIIMATIOB (MIEKTPOXUMUYECKUH PSIJT HAPSHKEHHH ) METaIIJIOB.

lenounbie MeTaibl. [lookeHHE TIETOYHBIX METAUIOB TMEPUOAMYECKON CHCTEME |
cTpoeHue artomoB. Haxoxnenue mnpupoae. DPusznueckue U XUMHYECKHE  CBOMCTBA.
[IpumeHeHne MEeTOYHBIX METAINIOB U X COCIMHEHUN.



Iles10uH03eMeIbHbIE MeTaJlIbl. [lonoxenue LIETOYHO3EMEIIBHBIX METaJUIOB B
NEpUOJNYECKON CUCTEME M cTpoeHue atoMmoB. Haxoxzaenwe B mnpupone. Kampumii u ero
coenuHeHHS JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUSI.

Amomunni. [TonoxxeHne aqtoMuUHUSA B NMEPUOJUYECKON CH TEME IEMEHTOB U CTPOCHHE €ro
atroma. Haxoxnenune B mpupoge. Pusznueckne M XHMHYECKHME CBOMCTBA  AJIIOMHHMS.
AM(pOTEpHOCTH OKCH/IAa M THIPOKCUIA ATFOMUHUSI.

Keaeso. [lonoxenue xeneza B NEPUOJUYECKON CUCTEME SJIEMEHTOB M CTPOCHHUE €ro aroma.
Haxoxnenue B npupoje. Puznueckue U XUMUUECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCHIBI 1
conu xene3a (IT) u xenesa ().

Pa3nea 3. KpaTrkuii 0030p BaskHelIIMX OPraHUu4eCKUX BellecTB.

[Ipeamer opranmdeckoil xumun. Heopranmueckue m OpraHMYECKHUE COCAUMHEHUsS. YTIEpOn —
oCHOBa ku3HU Ha 3emie. OcOOEHHOCTH CTPOEHUS aTOMa yriiepoa B OPraHUYECKUX COCAMHEHUSX.
VYrnesopoponsl. IlpenenbHble (HAchIIEHHBIE) YIIIEBOAOPOAbL. MeraH, 3TaH, NOpomaH —
OpOCTEHIINE  MPEACTABUTENM  NPEIENbHBIX  YIriaeBoJoponoB.  CTpykTypHble  (HOpMYIIBI
YIJIEBOJOPOAOB. ['OMOJIOrHYECKU psill MPEAENIbHBIX YIiIeBOAOpooB. ['omonoru. ®dusnueckue u
XUMUYECKAE CBOMCTBA IPEAEIBHBIX YIIEBOAOPOAOB. Peaknuum TroOpeHMs M 3aMEILCHHS.
Haxosienue B nmpupoie npeaesbHbIX YIiieBoA0poa0B. [Ipumenenue metana.

HemnpenenbHbie  (HEHACHIIIEHHBIE)  YIVIEBOJOPOJbI.  ODTHIICHOBBIM  psii  HEMPEACIIbHBIX
yrieBogoponoB. OtuieH. dusnmyeckne W XUMUYECKHE CBOWCTBA 3TWieHA. Peakuus
npucoenvHeHus. KauecTBeHHble peakiuu Ha 3TWieH. Peakuumsa nomumepusanmu. llommatuneH.
[IpuMeHeHue 3TuneHa.

AULETUIIEHOBBIM Psii  HENpeAeNbHbIX YIIIeBOAOpoaoB. AnermieH. CBoilcTBa aneTHIIEHA.
[IpuMeHeHue auerusneHa.

[TpousBomHbIC YriIeBOAOPOaOB. KpaTkuii 0030p OpraHMYecKMX COCAMHECHUN: OIHOATOMHBIC
COUPTHI (METaHOJ, ATAHOJ]), MHOTOATOMHBIE CIUPTHI (ITUJICHIJIMKOIb, TNIHIEPUH), KapOOHOBBIE
KHUCJIOTHl (MypaBbUHAs, YKCYCHas), CJIOXKHBIE 3(QUpBI, XHUPHI, YIIIEBOABI (TIIOKO3a, caxaposa,
Kpaxmall, [eJUTI0I03a), aMUHOKHUCIIOTHI, Oenku. Poib O0elkoB B opranusme.

[ToHsiTHE O BBICOKOMOJIEKYIISIPHBIX BelecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BE€HO, CTeNIEHb NoJuMepu3auu. llonustuien, noaunponuieH, NOJIUBUHIIXJIOPUA.



TemaTn4eckoe IVIAHUPOBAHHUE C YKa3aHUEM KOJUYECTBA YaCOB, OTBOJIUMBIX HA OCBOCHHE KaKI0H TeMbl

8 kiacce (2 4 B Henesn10, Beero 68 1)

Tembl, BXoASIIUE B
pa3aesibl NPpUMEPHOIt
NPOrpaMmbl

Tembl, BXoAsIIME B pa3/iesibl IPUMEPHOI MPOrpaMMbl

XapakTepucTHKA OCHOBHBIX BH/IOB JIeITeIbHOCTH
00yYaIIerocs

Pa3nen 1. OcHOBHBIE NOHATHA XUMHUH (YPOBeHb aTOMHO-MOJIEKYJISIPHBIX NpeacTaBJjennii) (S14ac + 3uac peseps)

IIpenmer xumun

Mertoap! I03HaHUS B
XUMHUH

YucTele BelllecTBa U
cMecHu O4JncTKa
BEIIISCTB

dusnueckue u
XUMUYECKUE SIBICHUS
XUMHUYECKUE PeaKLNU

1. Ilpenmet xuMun. XvMHUs KaK 4acThb €CTECTBO3HAHHUS.
BemecTBa u nx cBOMCTBA.

2. MeTofipl MO3HAHUS B XUMHUH.

3. [IpakTuueckas padora Nel. [Tpuémer 6e30macHOl pabOTHI €
o0opynoBanueM H BeriecTBaMu. CTpoeHHUE IITaMEHH.

4. Yuctele BemecTBa U cMecH. CriocoObl OUMCTKY BEILECTB:
oTcTaMBaHue, GUILTPOBAHUE, BHINIAPUBAHIE, KPUCTAIUTU3AIIHS,
JUCTUIUISLIIMSL.

5. lIpakTuyeckas padora Ne2. Ounctka 3arpsa3HEHHOMN
IIOBAPEHHOU COJIH.

6. dusndeckre U XUMUICCKUE ABJICHUS. XUMHUUCCKUE PEaKIIUU.
Jemoncmpayuu. O3HaAKOMIICHHE C TA00OPATOPHBIM
o0opynoBaHreM; IpuéMbl Oe3omacHoil paboTsl ¢ HUM. CriocoObI
OUMCTKH BEIIECTB: KPUCTAIUIN3ALIUS, TUCTHIIIISIIHSL.

HarpeBanue caxapa. HarpeBanue napaduna. ['openue napaduna.

BsaumoneiicTBue pacTBOpoB: kKapOOHATa HATPHSI U COJSTHON
KuCHoTHI, cyibdara meau(ll) u ruapokcuaa HaTpHsL.
BsaumogeiicTBue cBexxeocaxxaénnoro ruapokcuaa meau(ll) c

PacTBOPOM IJIFOKO3bI ITPU OOBIYHBIX YCJIOBUX U IIPU HAIrpCBaHUU.

Jlabopamophvie onvimoi. PaccMOTpEeHHE BEIIECTB C PA3TMIHBIMHU
(du3nyecKuMH cBolicTBaMH. Pa3jeiieHue cMecH ¢ IOMOIIbIO
Marauta. [Ipumepsl pu3nUecKnx U XUMHYECKUX SBICHUN

Paznuuate mpeaMeThl U3yueHUs €CTECTBEHHBIX HayK.

Hab6romaTh cBOMCTBA BEIIECTB M HX H3MEHEHHUS B X0/1€
XUMHUUYECKUX PEaKIIMil.

Y4HTBCS IPOBOJIUTH XUMUYCCKHI dKcTiepuMeHT. CoO01aTh
MpaBwiia TEXHUKK Oe30macHOCTH. OKa3bIBaTh MEPBYIO IIOMOIIL TIPH
OTPaBJICHHAX, 0KOTAaX M TPAaBMaX, CBSI3aHHBIX C PEaKTHBAMU H
nabopaTopHBIM 000PYIOBAHUEM.

3HaKOMHTKCS € J1aOOPaTOPHBIM 000pyAOBaHHEM. M3ydaTh
CTpOEHHE IJIAMEHU, BBIIBUTAS THIIOTE3BI U TIPOBEPSST UX
AKCIIEPUMEHTAIBHO

PaznuuaTh MOHATHS «YHCTOE BEIIECTBO» U «CMECH BEILIECTBY.
YMeTh pazfienaTs CMeCH METOJaMH OTCTanBaHMs, PUIETPOBAHUS
Y BBITIAPUBAHMSL.

Paznuuare ¢usznyeckue u XuMudeckue sipyieHus. OnpenessiTh
MPU3HAKU XUMUYECKHUX peakiuii. DukcupoBaTh B TETpaan
Ha0II0JaeMble TIPU3HAKYA XUMUYECKUX PEaKIIUi.

IlepBoHavanbHbIE
XUMUYECKHE MTOHATHS.
ATOMBI, MOJIEKYJIBI
IIpocTeie u croxHBIE
BEILECTBA.
XUMUYECKUH 3JIEMEHT.
MeTtanisl 1 HeMETalIbl
3HAKN XUMHUYECKUX

7. ATOMBI, MOJIEKYJIbI X UOHBI.

8. BelecTBa MOJIEKYJISPHOT'O W HEMOJIEKYJISIPHOTO CTPOCHMSL.
Kpucrammueckue peméTku.

9. [IpocTeie U cOXKHBIC BelIecTBa. XUMUYECKUE SJICMEHTHI.
Mertanasl 1 HEeMETaIUTBL.

10. SI3pIk XUMUHU. 3HAKH XUMHUYECKUX DIIEMEHTOB.
OTHOCHUTENLHAsA aTOMHas Macca.

11. 3aKkOH ITOCTOSHCTBA COCTABA BEILECTB.

Pa3nuyate NOHATHSA «aTOM», «MOJIEKYJIA», «XUMHUECKUN
JIEMEHTY, HOH», «JJIEMEHTAPHBIC YACTULBI». Pa3in4aTs NOHATHS
«BEIECTBA MOJIEKYJISIPHOTO CTPOCHUSDY M «BEILECTBA
HEMOJIEKYJIIPHOTO CTPOEHU». POPMYIHPOBATh ONPEAEIICHUE
MOHATHSA «KpUCTAITHYECKHe PemETKN». OOBACHATH 3aBUCIMOCTh
CBONCTB BEILIECTBA OT THUIIA €r0 KPUCTAIUINYECKON PEIIETKH.
OnpenensTb OTHOCUTEIbHYIO aTOMHYIO MacCy dJIEMEHTOB H
BAJICHTHOCTb 3JIEMEHTOB B OMHApHBIX coeauHeHuAX. OnpenensTh




3JICMEHTOB 3aKOH
IOCTOSIHCTBA COCTaBa
BCIIECTB X MMHUCCKHE
hopmyiiel MaccoBast
JI0JI1 XMMHUYECKOI0

12. Xumuueckue popMyiibl. OTHOCUTENBEHAS MOJICKYISpHAS
Macca. KauecTBeHHBIN 1 KOJIMUECTBEHHBIN COCTAB BEIIECTBA.
13. MaccoBas 1o/ XUMHUYECKOTO PJIEMEHTA B COSIUHEHUH.

COoCTaB HpOCTGﬁMHX COGI[HHCHI/IIZ 10 UX XUMHUYCCKUM (bopMynaM.

JJIEMEHTA B

COEJIMHEHHH.

BanentHOoCTh 14. BaneHTHOCTh XUMHUYECKHX 37IeMeHTOB. Ompeenenne CoctaBisaTh (HOpMyIIbl OMHAPHBIX COCTUHEHUH 10 N3BECTHOM
XUMHAYECKHX BAJICHTHOCTH 3JIEMEHTOB IO (opMysiaM OMHAPHBIX COCIUHEHUH. BAJICHTHOCTH 3JIEMEHTOB. 1300pakaTh NpocTelIne XUMUIECKHUE

3JIEMEHTOB 3aKOH
COXPaHEHHUS Macchl
BEILECTB. XUMUYECKUE
ypaBHEHUsI ATOMHO-
MOJIEKYJIIPHOE yUCHHE
Knaccudukarus
XUMUYECKUX PEaKIil:
COCIUHECHUS,
pazoKeHus,
3aMeIeHMs
IIpocrteiimune pacu€rbl
0 XUMHUYECKUM (Pop

15. CocraBnenne xuMuiecknx GopMyi OMHAPHBIX COEAMHEHNH
M0 BAJICHTHOCTH.

16. ATOMHO-MOJIEKYIISIpPHOE yUeHHE.

17. 3axoH coxpaHEHUS MacChl BEII[ECTB.

18. Xumunveckre ypaBHEHHSI.

19. Tunel XUMUYECKUX PEaKIIUH.

20. Kontpoasnas padora no teme «IlepBoHayaibHbIe
XHMHUYEeCKHe NOHATHSA». [Jemoncmpayuu. IIpuMepsl IPOCTHIX U
CJIOKHBIX BEHICCTB B PA3HBIX arp€raTHBIX COCTOSIHHAX.
[apocTepx)HEBbIEe MOJEIN MOJIEKYJT METaHa, aMMHUAaKa, BOJIBL,
XJIOpOBOIOpoaa, okcruaa yraepoaa(IV). Moaenu
KPUCTAUTMYECKUX PEIIETOK pa3HOro Tumna. OMbITH,
NOJTBEPKIAIOLINE 3aKOH COXPAaHEHUSI MacChl BEILIECTB.
Jlabopamopnuvie onvimul. O3HaKOMIICHHE C 00pa3LaMH MPOCTHIX
(MeTaIIJ'IBI u HeMeTaHHBI) " CJIOKHBIX BEHIECTB, MUHCPAJIOB U
TOpPHEIX OpoJ1. Paznoxenue ocHoBHOTO Kapoonata meau(1l).
Peakuus 3amerienust meau sxene3oMm. PacuérHele 3agaun.
Brrunciienne 0THOCUTENBHOI MOJIEKYJISIPHON Macchl BEILIECTBA IO
dopmyiie. BeraucieHrue MacCoOBO JIOJIH DJIEMEHTA B XUMUYECKOM
COEIMHEHHH. Y CTaHOBJIEHHE NpocTeiineil hopMyIbl BelecTBa o
MacCOBBIM JIOJISIM JIEMEHTOB.

peaknuy ¢ MOMOIIBIO XUMUUYECKHX YpaBHEHUH. Pa3nnyare moHATHA
CHHACKC» U «KOIPPHULINEHTY»; «cXeMa XUMHUUECKON Peakium» U
«ypaBHEHHE XUMHUYECKOH peakny». PaccauThIBaTH
OTHOCHUTENBHYIO MOJIEKYJISIPHYIO Maccy 1o (popMyiiaM BEIIECTB.
PaccunTthiBaTh MacCoBYIO JIOTI0 XUMHUYECKOTO 3JIEMEHTA B
COCIIMHEHUH. Y CTAaHABIIMBATH MPOCTEHIINE (POPMYIIbI BEMIECTB T10
MAacCOBBIM J10J15IM 311eMeHTOB. [loap30BaThCs nHGOpMaLeh U3
JPYTUX UCTOYHUKOB JJISl IIOATOTOBKH KPATKUX COOOIICHUH.
I'oToBUTH Mpe3eHTaLH 110 TEME

Kwucnopon .

Bosnyx u ero cocras

21. Kucnopon, ero odmias xapakrepuctuka. [lomyueHue
kuciopoga. du3ndeckue CBOMCTBA KUCIOPOIa.

22. XuMHu4ecKre CBOMCTBA U MpUMeHeHne Kuciaopoaa. OKCHbl.
Kpyrosoport kucnopoza B npupo/e.

23. MIpakTnyeckas padora Ne3. [ToryueHue u cBoiicTBa
KHCJIOpOJa.

24. O30H. AJUIOTPOIIHUS KHCIOPOIa.

25. Bo3nyx u ero cocraB. 3amiura aTMOC(EPHOI0 BO3IyXa OT
3arpsi3HEHUH.
Jlemoncmpayuu. ®uznyeckrue U XMMUYECKUE CBOMCTBA

UccnenoBath cBolicTBa M3y4aeMbIX BeliecTB. Habmronate
(bI/ISI/I‘IeCKI/Ie U XUMHYCCKUEC MMPEBPAICHUA N3YUaCMbIX BEIICCTB.
Pacnio3HaBaTh ONBITHRIM IyTEM KUCITIOpoa. ONIHCHIBATH
XUMHYECKUE PEaKIIUU, HaOII0IaeMbIe B X0JI€ JEMOHCTPAIIHOHHOTO
1 J1abOpaTOPHOTO SKCTIepUMeHTa. J{eraTh BEIBOJBI U3 PE3YIHTATOB
MPOBEIEHHBIX XHMHYECKUX OIBITOB. YYaCTBOBATh B COBMECTHOM
00CyXJIeHNH Pe3yabTaTOB OIBITOB. OKa3bIBaTh MEPBYIO TOMOIIIb
IIpU OTPABJICHUAX, OXKOraxX U TpaBMax, CBA3aHHBIX C p€aKTUBaAaMHU 1
J1abopaTopHbIM 000pyaoBaHreM. COCTaBIIATh (GOPMYJIbI OKCHIIOB
10 U3BECTHOM BAJICHTHOCTH JIEMEHTOB. 3alUChIBATH MTPOCTEHUIITNE




kucnopoja. [loydenue u coOupanue KUCIOPOaa METOIOM
BBITCCHEHUS BO3/[yXa U METOJIOM BBITCCHEHHUS BOJIBI. Y CIIOBHS
BO3HHKHOBCHHUS M MTpeKpaieHus roperus. [lonydenue o3oHa.
OmnpenesneHue coctaBa BO3ayXa.

Jlabopamopnuie onvimoi. O3HAKOMIICHHE ¢ 00pa3liaMu OKCHIIOB.

YpaBHEHUS XUMUYECKUX peaknuii. [loap30BaThes nHMOpMAIUCH U3
JIPYTHX UCTOYHUKOB JJISI IOATOTOBKH KPATKUX COOOIIEHUH.
['oToBUTE TIpE3EHTAITNHN IO TEME

Bonopon

26. Bogopoa, ero o01ast XapaKTepUCTHKA U HAXOXKICHUE B
npupozae. [lonyuenne Bogopoaa u ero pu3nuecKre CBOUCTBA.
Mepsi 6e30macHOCTH IPH padoTe ¢ BOJOPOIOM.

27. XuMHUYeCcKHe CBOMCTBA BOAOPOA U €r0 MPUMEHEHHE.

28. IlpakTuyeckas padora Ned. [lonydenne Bogopoaa u
UCCIIEIOBaHUE €T0 CBOMCTB.

Lemoncmpayuu. Ilonydyenune Bogopoaa B annapate Kunna,
MIPOBEPKa BOJOPO/Ia HA YHUCTOTY, TOPEHUE BOJOPO/Ia Ha BO3AYXE U
B KUCIJIOpOJie, COOMpaHKe BOAOPOAa METOJIOM BBITCCHEHHS
BO3/yXa U BOJbL. Jlabopamophwvie onvimobi. B3anmoaeiicTere
Boopoza ¢ okcrom meau(1l)

HccnenoBathb cBO¥CTBa M3ydaeMbIX BemecTB. HaOmronaTs
¢u3nUecKue U XUMHUYECKHE PEBPAIICHUS H3Y9aeMbIX BEIIECTB.
OnwuchiBaTh XMMUUECKHE PEaKLH, HAOII0JaeMbIe B X01€
JEMOHCTPALMOHHOTO U Ja00PaTOpHOIO 3KCIIEPUMEHTA.
PacniozHaBath onbITHRIM yTéM Bogopoa. ColmonaTs npasuia
TEXHUKHU 0e30macHOCTH. JlenaTh BEIBOJBI U3 PE3yIbTaTOB
MPOBEAEHHBIX XMMHYECKUX OMBITOB. Y4YacTBOBATH B COBMECTHOM
00CYXIEHUH PE3YJIbTATOB OIBITOB. 3aIMCHIBATH IPOCTEHUIIINE
YpaBHEHHUSI XUMHUECKUX peakiuid. [lonp3oBatbest nHGOpManmei us
JPYTUX UCTOYHUKOB JISl IIOATOTOBKH KPATKUX COOOIICHUH.
I'0TOBUTE IpE3EHTALNN 110 TEME

Bona. PactBopbl

29. Boga. MeTozbI onipeielieHns COCTaBa BOJIbI — aHAIIN3 U
cuHTe3. Boaa B mpupone u crniocoObl €€ 0YHCTKU. AdpaIyis BOJIBI.
30. dusnueckne u XUMHYECKHE CBOWCTBA BOBI. [IpruMeneHme
BOJIBL.

31. Boma — pactBopuTtens. PactBopsl. HacklieHHble u
HEHACBIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.

32. MaccoBast 101 pacTBOPEHHOTO BEILIECTBA.

33. llpakTuyeckas padora Ned. [IpuroroBnenne pacTBOpoB
COJIEH ¢ ONpeeNEHHON MAaCCOBOM J1OJIEW PACTBOPEHHOTO
BEIIECTBA.

34. IloBropenue u 0bobmeHne o Temam «Kucmopoay,
«Bonopon», «Boxna. PactBopsD».

35. KontpoabsHas pa6ora no remam «Kuciaopon», «Bogopom»,
«Bopna. PacTBopb».

Hemoncmpayuu. Ananus Boabl. CuHTe3 Bojbl. B3aumopelicteue
BOJBI C HATPHUEM, KaJIbIIUEM, MAIrHUEM, OKCHUJIOM KaJIbIIWs,
okcugoM yriepona(IV), okcunom dochopa(V) u ucneiranue
MOJY4YEHHBIX PACTBOPOB HHIUKATOPOM.

Pacuémmnule 3a0auu. Haxoxaenne MaccoBOil 10U
PacTBOPEHHOTrO BEIIECTBA B pacTBOpE. Brrunciaenne Maccol
PacTBOPEHHOrO BEIIECTBA U BOABI sl IPUTOTOBJICHHUS pacTBOpa
onpeeEHHON KOHLIEHTpaIuu

HccrnenoBath cBo¥icTBa M3ydaeMbIxX BemiecTB. HabmronaTh
(I)I/I3I/I‘IGCKI/I€ U XUMHWYCCKUC MMPEBPALICHUA N3YyUaCMbIX BCIICCTB.
OnuchIBaTh XUMUUYECKHE PEAKLUH, HAOII0JaeMbIe B X01€
JEMOHCTPALMOHHOTO M Ja00paTOpHOro 3KcrepuMenTa. [lenarsb
BBIBOALI U3 PE3YJILTATOB HpOBGI{éHHLIX XUMHNYECKHX OIIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYKIEHUH PE3YJIBTATOB OMBITOB.
3anucheIBaTh NPOCTEHINNE YPABHEHNS XUMUYECKUX PEAKIIMM.
BbIuuciaTh MaccoBYIO JOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE,
Maccy pacTBOPEHHOIO BEUIECTBA U BOJIBI JJIsI HPUTOTOBJIEHUS
pacTBopa onpeaeIEHHON KOHIEHTpauuH. [ 0TOBUTH pacTBOPEI €
omnpeeIEHHON MacCOBOM J0JIel pacCTBOPEHHOTO BELIECTRA.

KomnuectseHHBIE
OTHOILIEHUS B XUMHU

36. Mob — eMHUIA KOJIMYECTBa BelecTBa. MoJisipHas Macca.
37. BbIuncIieHHsI M0 XUMUYECKUM YPABHCHUSM.

Hcmons30BaTh BHYTpPU- U MCKIIPECAMETHBIC CBA3HU. PaccuuteiBaTh
MOJIAIPHYTIO MAacCCy BCHICCTBA, OTHOCUTCIIbHYIO IIJIOTHOCTL I'a30B.




KonnuecTBo BemecTsa.
Monbs Monsipnas macca
1 MOJISIPHBIN 00BEM
IIpocteitmume pacu€Tnl
M0 XUMHYECKUM
YpaBHEHUSIM

38. BrruuciieHus 10 XUMUYECKUM YPaBHEHUSIM.

39. 3akon ABoraapo. MosipHbIii 00bEM ra3os.

40. OtHOCUTEIBHAS IUIOTHOCTE T'a30B.

41. O0bEMHBIC OTHOIIICHUS Ta30B TP XUMUYCCKUX PEAKIIHSX.
Jlemoncmpayuu. XaMI9eCKAE COSTHHEHHS KOJTMICCTBOM
BeIecTBa 1 Mok,

Pacuémmnule 3a0ayu. BerauciieHus ¢ UCIIOIb30BAHUEM OHATHI
«Maccay, «KOJMYECTBO BEIIECTBA», KMOJISIPHAS Maccay,
«MOJIIPHBIA 006EM». OOBEMHBIE OTHOIIICHHSI Ta30B IIPH
XUMHYECKUX PEAKIUIX

BBIUUCIATE 10 XUMUYECKUM (pOpMyiaM U XUMHYECKHM
YPaBHEHUSIM MAacCy, KOJIMYECTBO BELIECTBA, MOJSIPHBINA 00BEM 110
W3BECTHOM Macce, MOJIIPHOMY 00BEMY, KOJIMYECTBY OHOTO U3
BCTYMAIOLIUX WIH MOTYyYaAIOUINXCS B pEaKLIUU BEILIECTB.
Bbruucnate 00bEMHBIE OTHOIIECHUS Ta30B IPU XUMHUYECKUX
peaxnusax. Mcnonp3o0BaTe NpuMeps! pelieHs TUIIOBBIX 3a1ad,
3aJJaYHHUKH C IPUBEAEHHBIMHU B HUX aJTOPUTMaMU pelIeHus 3aaau.

OCHOBHBIC KJIACCHI
HEOPTaHUYECKUX
COCTUHCHHUH
Oxcuabl

OcnoBanus CpoiicTBa
OCHOBAaHHIA.
AmdoTrepHOCTh
CBOICTBA KHUCIIOT.
KwncaoTHO-0CHOBHEIC
WHIUKATOPHI:
(henongraneus,
METHIIOBBIM
OpaHXEeBbIH, TAKMYC

42. Oxcuppl: knaccupukanys, HOMEHKIATypa, CBOWCTBA,
NOJy4YeHHUE, IPUMEHEHHE.

43. Okcuppl: OTy4YeHHE, TPUMEHEHHE.

44, T'unpoxcuabl. OCHOBaHHMS: KIIACCU(UKAIUA, HOMCHKIIATYpa
MOJTy4eHHeE.

45. Xummndeckre cBoiicTBa ocHoBaHMA. OKpacka HHIANKATOPOB B
LIEJIOYHOW U HEUTpaJIbHOU cpenax. Peakius HeWTpanu3anuu.
[Mpumenenue ocHoBanuii. 46. AM¢oTepHBIE OKCUABI U
TUIPOKCHIBL.

47. Kucnotsr. CocraB. Knaccudukanus. Homenkiarypa.
ITony4yeHue KUCHOT.

48. Xumudeckre CBOMCTBA KUCIIOT.

49. Conu: cocTaB, K1accu(puKanusi, HOMEHKIATypa, CIOCOObI
MOy YeHUSI.

50. CpoiicTBa coneil.

51. 'eneTnueckas CBSI3b MEXKLYy OCHOBHBIMH KJIaCCAMH
HEOPraHMYEeCKUX COCTUHEHHH.

52. 'eneTrueckas CBSI3b MEX/Ty OCHOBHBIMH KIIacCaMH
HEOPraHMYEeCKUX COCTUHEHHH.

53. llpakTnyeckas padora Ne6. Pemenne skcriepuMeHTaIbHBIX
3aj1a4 1Mo TeMe «BakHelre Kiaccel HEOPraHUIeCKUX
COEIMHECHMID).

54. KonTpoJssHas pa6ota mo teme «OCHOBHBIE KJIacChl
HEOPraHWYEeCKNX COeTUHEHNY. Jemoncmpayuu. O0pasisl
OKCHJIOB, KUCIIOT, OCHOBaHUH U coiieil. HeiiTpanuzanus ménouun
KHCJIOTOH B IPUCYTCTBUU HHIUKATOPA. JlabopamopHuvle onvimoi.
OnbITHI, MOATBEPKIAIOIINE XMMUYECKHE CBOIICTBA OKCH/IOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX THIPOKCUIOB U COJICH

HccnenoBathk cBOHCTBa H3y4aeMbIX BeulecTB. HabmonaTh
(u3nUecKue 1 XUMHYECKHUE IPEBPAILICHUS U3Y4YaeMbIX BEILECTB.
OnucheIBaTh XUMUUYECKHE PEAKLIUH, HAOII0JaeMble B XOI€
JEMOHCTPAIMOHHOTO M Tab0opaTopHOro 3KcrepuMenTa. [enatb
BBIBO/JIBI U3 PE3YJIBTATOB MPOBEAEHHBIX XUMHUYECKHUX OIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYKAECHUH PE3YIbTATOB OIBITOB.
KnaccupuumposaTh n3yuaeMble BEIIECTBA [0 COCTABY U
cBoiictBaM. COCTaBIIATh (POPMYJIBI OKCHJIOB, KHCIIOT, OCHOBaHUH,
coJsieil. XapakTepu30BaTh COCTAB U CBOKCTBA BEILIECTB,
OTHOCSIIIIAXCS] K OCHOBHBIM KJIACCaM HEOPTaHWMUYECKUX COCTUHEHHH.
3anucheIBaTh NPOCTEHIINE YPaBHEHNS XUMUYECKUX PEAKIIUH.

Pa3nean 2. [leprnoanueckuii 3aK0H M NepruoaMvecKas cucrema xumudecknx iemeHToB . M. MenaeneeBa. CtpoeHue atoma (7 4)




IlepBoHavanbHBIE
MIPEJICTABJICHUS O
€CTECTBCHHBIX
ceMeicTBax
XUMHYCCKHUX
3JIEMEHTOB
Ilepronnueckuii 3aK0H
U TIEpUOIUYECKas
cHCTEeMa XUMHYICCKUX
anemeHnToB /. U.
MenneneeBa CtpoeHue
aroma. CocraB
ATOMHBIX SIAEP
DneKTpoHHAas
000JI04YKa aToMma.

Ilepuonnueckas
CUCTEMa KaK
€CTECTBEHHOHAYYHAS
KJIaCCH(UKAIHSI
XUMHUYECKHX 3JIe

55. Knaccudukanus xuMuaeckux 3neMenToB. [loHstue o
TpyMIaxX CXOMHBIX AJIEMEHTOB.

56. Ilepuomuueckuii 3akou J. 1. Menneseesa.

57. Ilepuomuyeckast TabIUIIa XUMUYCCKHUX JICMEHTOB (KOPOTKast
¢dopma): A- u b-rpymnsl, meprosl.

58. Ctpoenue atoma. CocTaB aTOMHBIX siiep. M30Tombl.
XHUMUYECKUH AIIEMEHT — BHJ aTOMa C OJIMHAKOBBIM 3apsI0M
spa.

59. PacniosioskeHUe AJICKTPOHOB 10 YHEPTeTUICCKUM YPOBHSIM.
CoBpemeHHas (hOpMYITUPOBKA TIEPUOTUYCCKOTO 3aKOHA.

60. 3naueHue nepuouIecKoro 3akoHa. Hayunsle gnoctmkenus /1.

U. Mengeneesa.

61. [ToBTOopenue u o6o0Imenne no Teme «llepuomuaecknii 3aKoH
U NIEPHUOJNYCCKAaA CUCTEMA XUMUUYCCKUX 3JICMCHTOB I[ n.
MenneneeBa. CTpoeHue aToMa.

Lemoncmpayuu. ®u3nyeckrue CBONCTBA IIETOUYHBIX METAJUIOB.
B3anmopeiicTBue OKCHIIOB HATpHsl, MarHusi, pocopa, cepsl C
BOJIOH, HCClEeIOBaHNE CBOMCTB MOMYyYEHHBIX MTPOYKTOB.
BzaumopeiicTBue HaTpus U Kanus ¢ Bonoi. dusnueckue
CBOIICTBA rajloreHoB. B3anMoielicTBUE aTlOMUHUSA C XJIOPOM,
OpomoM, #o10M.

KrnaccudummpoBath n3ydeHHbIC XHMUYCCKUE IJIEMEHTBI U UX
coenuHeHMA. CpaBHUBATH CBOMCTBA BEIIECTB, MPUHAIICHKAIINX K
Pa3HBIM KJlaccaM, XUMHYECKHE AJIEMEHTHI Pa3HbIX IPYIIL.
YcranaBnuBaTh BHYTPH- U MEKIIPEIMETHBIEC CBSI3U.
®opmynupoBaTe nepuoguueckuii 3akon . 1. Menzaeneesa u
PacKpbIBaTh €ro CMbICI. XapaKTepU30BaTh CTPYKTYPY
MEPUOAMYECKOM TabmuIlbl. PaznuuaTh nepuospsl, A- u b-rpynmsl.
OOBSICHATH (PM3UYECKUI CMBICIT TIOPSIKOBOTO HOMEpa
XUMUYECKOTO 3JIEMEHTa, HOMEPOB I'PYHIbI U IEPUOAA, K KOTOPHIM
3JIEMEHT MPUHAJJICKUT B Tieproaudeckoit cucreme /. 1.
MeHeneeBa; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB B
Mpeaenax MajblX NepuoioB U A-rpymi. @opMyIupoBaTh
ONpENETCHUS NOHATUH «XUMHUYECKHUU SJIEMEHTY, «IIOPSAKOBBIM
HOMEDY, «MacCOBOE YUCIIOY», KA30TOMBD», KOTHOCUTEIhHAS aTOMHAs
Maccay, «3JIEKTPOHHAST 000JI0UKay, «IIEKTPOHHBIN CIIOM»
(«pHEpreTHYeCKUil YpOBEHBY). ONpenesTh YUCIO MPOTOHOB,
HEUTPOHOB, JJICKTPOHOB Y aTOMOB XUMHUYECKUX IJICMCHTOB,
HCIIOJIB3YS MTEPUOINUECKYIO Ta0muiry. COCTaBJIATh CXEMBI
CTPOEHHUSI aTOMOB NEPBbIX 20 3JIEMEHTOB NEPUOANYECKON CUCTEMBI
AJIEMEHTOB. XapaKTepU30BaTh XUMUYECKUE DJIEMECHTHI Ha OCHOBE
WX TMOJIOKEHUS B TIEPUOIUICCKON CHCTEME M OCOOCHHOCTEH
CTPOCHHUS UX aTOMOB. J[elaTh YMO3AKIIOUEHHS O XapaKTepe
W3MEHEHUS] CBOMCTB XUMHUYECKHUX AJIIEMEHTOB C YBEIIMUEHUEM
3apsiI0B aTOMHBIX siziep. MccnenoBath CBOMCTBA U3y4aeMbIX
BeniecTB. HaOmonarh hpru3nueckue v XUMHUCCKUE MPEBPALICHHS
M3y4aeMbIX BELIECTB.

OnuceiBaTh XUMUYECKHE PEAKIMK, HAOII0AaeMbIC B X0O/Ie
SKCIIEPUMEHTA. Y 4acTBOBaTh B COBMECTHOM OOCYXJICHUHU
PEe3yNbTaTOB ONBITOB

Pa3nen 3. CTtpoenne BemecTBa. Xumudeckas cBsi3b (74ac)

XuMu4decKkas CBSI3b.
Bunper xumuaeckoit
cBs3u. CTereHn
OKHCJICHHS DJIEMECHTOB.

62. DIEeKTPOOTPUIIATEILHOCTh XMMUUECKHUX JICMEHTOB.

63. KoBanentHas cBs3b. [lonspHas U HeNnossipHasi KOBAJICHTHAS
CBSI3b.

64. NoHHast cBA3b.

65. BaneHTHOCTB 1 cTeneHb OKHCiIeHus. [IpaBuiia onpeneneHus
CTEIeHEeH OKUCIICHHUS 2JIEMEHTOB.

66. OKHCINTENBHO-BOCCTAHOBHTEILHBIC PEAKIINY.

67. IloBropenue u 00o0meHne no Teme «CTpoeHue BelecTBa.

DopMynHpPOBaTh ONPEAEIICHUS TOHATHH «KOBAJICHTHAA
HEIOJISIPHAsS CBSI3bY», «KOBAJECHTHAs IOJIIPHAs CBA3bY, «MOHHAs
CBA3bY, «CTEIIEHb OKUCIICHUNY, «ANEKTPOOTPHULIATENBHOCTD).
OnpenensTb TUI XUMHUYECKOM CBSI3U B COEIMHEHUSX HA OCHOBAHUHU
XUMUYECKOH popMyibl. Onpeaess T CTeNeHb OKUCICHUS
3IIEMEHTOB B coeZiMHEHMsIX. COCTaBISITh (POPMYJIBI BEIIECTB T10
CTETIIEHH OKHUCIICHUS 3JIEMEHTOB. Y CTaHABIINBATh BHYTPH- U
MexXnpeaMeTHbIe cBA3H. COCTaBIISATh CPAaBHUTENBHBIE U




Xumuueckast CBA3bY.
68. KonrpoJibHasi padora mo Temam «Ilepruoanueckuii 3aKOH

. . Menneneenay, «CtpoeHne aromay, «CTpoeHHE BEIIECTBAY.

Jlemoncmpayuu. ConocrapieHue (PU3MKO-XUMUIECKHX CBOWCTB
COCTMHCHHH ¢ KOBAJICHTHBIMH M HOHHBIMH CBSI3SIMH

00001aroIIre TAOIHIIBI, CXEMBI




TemaTn4eckoe IVIAHUPOBAHHUE C YKa3aHUEM KOJUYECTBA YaCOB, OTBOJUMBIX HA OCBOCHHE KaKI0H TeMbl

9 kiacc (2 4 B Hees110, Beero 68 4)

TeMbl, BXOISIIHNE B
pazaebl IPUMEPHOM
MIPOTPAMMBI

OcHOBHOE COACPIKAHUE 110 TEMaM

XapakTepucTuKa OCHOBHBIX BHJIOB JICATEIHHOCTH
o0ydJaronmxcs

Pasnea 1. Pasnen 1. MHoroodpasue XuMH4eCKHX

eakuuii (15 1) (154ac)

Knaccugukanus
XUMHUYECKUX PeaKIIuii:
peaxIui coeTMHEHUS,
Ppa3ioKeHHUs,
3aMeleHus, ooMeHa
OKHCIIUTEIBHO-
BOCCTaHOBUTCIIbHbBIC
peakiuu JK30- U
SHIOTEPMUIECKIE
peaxiun O6paTuMbIe U
HeoOpaTHMBbIe peaKINH

1—2. OxucauTENEHO-BOCCTAHOBUTENbHBIC peakiu. Peakunu
COEIMHEHMs], PA3I0KEHUS, 3aMEIEeHUs 1 OOMEHa ¢ TOUKH 3PEHHUS
OKHCJICHHSI 1 BOCCTAaHOBJICHHUS.

3. TertoBoii A3 PeKT XUMUIESCKUX peakuil. DK30- U
SHAOTEPMUYECKUE PEAKIUH.

4. CkopocTh XUMAYECKUX peaknuil. [lepBoHauanbHbIe
MIPEJICTaBICHUS O KaTaluse.

5. lIpakTu4yeckasi padora 1. V3yueHue BIUAHUSA yCIOBUM
NPOBENEHUS XUMUIECKON PEeaKuy Ha €€ CKOPOCTb.

6. ObpaTumblie u HeoOpaTumeie peakiun. [lorarue o
XUMHUYECKOM paBHOBECUM. [Jemoncmpayuu. IIpumepsl 5K30- U
SHAOTEPMUYECKUX peakuuil. B3aumonelicTBre IMHKA C COISTHOU
U YKCYCHOH KuclioTaMu. B3aumozencTBie rpaHyInpOBaHHOTO
IIMHKA ¥ IIMHKOBOM IBUIN C COJITHOM KHMCJIOTOH. B3anMoneicTeue
okcuna meau(ll) c cepHoOit KUCIOTOMN pa3HOI KOHLIEHTPAIIUH TPU
pasHbIX TemIepaTypax. ['opeHue yriisi B KOHIEHTPUPOBAaHHOM
a30THOM Kuciore. ['opeHne ceprl B pacIiaBIeHHOH cenuTpe.
Pacuémmnule 3a0auu. BeraucneHus o TepMOXUMHYECKUM
YpaBHEHUSIM peakiui

Knaccudunmpoparb xumudeckue peakiuu. [I[puBouTh mpuMepsl
peakiuii Kaxaoro Tuna. Pacro3HaBath OKUCIUTEIBHO-
BOCCTAHOBUTENbHbBIE peakuuu. OnpeaensiTh OKUCIUTENb, BOCCTaHO-
BUTEJIb, TIPOIIECC OKUCIICHUS, BOCCTaHOBJIeHUs. Ha0mronate u
ONHUCHIBATh XUMUYECKUE PEAKIIUU C TIOMOIIBIO €CTECTBEHHOTO
SI3bIKA U SI3bIKa XUMUU. VccnenoBaTh yCI0BUS, BIMSIIOIINE HA
CKOPOCTh XUMUYECKOH peakiuu. OMUCHIBATh YCIOBUS, BIUSIONINE
Ha CKOPOCTb XUMUYECKOU peakuuu. [IpoBoauTs rpynmnossie
HaOIIO/ISHNS BO BPEeMsI ITPOBEICHHS IEMOHCTPAIIMOHHBIX OIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXIECHUN PE3YIbTATOB OMBITOB.
CoCTaBIATh TEPMOXUMUYECKHE YPABHEHUSI peaKIHiil. BEIYUCIITH
TeII0BOH ekt peakium mo e€ TepMOXUMHUIESCKOMY YPaBHEHHIO.

XUMHUECKHE PEAKIIUH B
BOJIHBIX PacTBOpPax
DIEeKTPOIUTHYECKAS
nucconmanusa Peaknmm
HOHHOI'0 OOMEHA U
YCIIOBHS MX TIPOTEKAHHS

7. CymHOCTb TIpOoIIecca AIEKTPOIUTHUECKON TUCCOIHAIINH.

8. ucconuanus KUCJIOT, OCHOBAHUN U COJIEH.

9. CnaOble 1 CHIIbHBIC JEKTPOSIUTHL. CTENCHb JUCCOIMAIINH.
10. Peaknuy HOHHOTO OOMEHA M YCIIOBUS MX MPOTCKAHMSL.
11—12. XumMudeckre CBOMCTBAa OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCIUHEHUI B CBETE ITPEICTABICHUH 00
ANIEKTPOIUTUYECKOHN TUCCOIUAIINH U OKHCIUTEILHO-
BOCCTAHOBUTEILHBIX PEAKIIUIX.

13. T'uoponus coneii. O600menHue mo temam «Kiaccupukanms
XUMHUYECKUX PEaKIUiy U « DJICKTPOIUTUUECKAS] TUCCOL[HALIHSDY
14. IIpakTH4yeckasi padota 2. Pemenne skcriepuMeHTATBHBIX
3a7a4 1o Teme «CBOHCTBa KUCIIOT, OCHOBAaHUH U COJICH Kak

0O0606mats 3HaHUS 0 pacTBopax. [IpoBonuThs HaOMFOIEHUS 32
MIOBEJICHUEM BEIIECTB B PACTBOPAX, 332 XUMUIECKUMHU PEAKITUSIMU,
IIPOTEKAIOUIMMU B pacTBopax. @opMyJIMpOBaTh ONPEACIICHUS
MIOHSTUH «QIEKTPOIUTY, «KHEIEKTPOIIUTY, «IIEKTPOIUTHUECKAS
nucconuanusy. KoHkpetusnposaTh moHsATHE «HOHY». O0001aTh
MOHATHS «KaTUOH», «aHUOH». lccieoBaTh CBOMCTBA pacTBOPOB
3eKTpoauTOB. ONUCHIBATH CBOMCTBA BELIECTB B XOJI€
JIEMOHCTPAIIMOHHOTO U TabopaTopHOTO dKcnepuMeHTa. CoOoaaTh
MpaBujIa TEXHUKH 0€30MTaCHOCTH. XapaKTEePU30BaTh YCIOBUS
TEUEHUS PEaKIIUi B PaCTBOPaX dJIEKTPOIUTOB 10 KOHITA.
OnpenensTe BO3MOKHOCTh IPOTEKAHUs PEaKIUii HOHHOTO OOMEHa.
[TpoBOIUTE TPYNTIOBBIC HAOIOACHIS BO BPEMSI POBEICHIIS




JIEKTPOJIUTOBY.
15. KonrposabHasi padora no temam «Kinaccudpukanus
XUMHYECKHAX PEAKIUi» U « DMEKTPOIUTHIECCKAS TUCCOITHAIHS.
Jlemoncmpayuu. VictibiTaHue pacTBOPOB BEILIECTB Ha
3IEKTPUYECKYIO TPOBOAUMOCTD. J[BIPKEHUE HOHOB B
ANEKTPUUYECKOM ToIie. JlabopamopHule onvimel. Peakiyun ooMeHa
MEXJIy PaCTBOPAMH JJIEKTPOIUTOB.

JIEMOHCTPAIIMOHHBIX U JJA00PAaTOPHBIX OMBITOB. OOCYKIaTh B
Tpynmnax pe3ynbTaThl ONbITOB. OOBSICHATH CYIIHOCTh PEaKIUil
HOHHOTO 0OMeHa. Pactio3HaBaTh peakiini HOHHOTO OOMEHa.
CocTaBisiTh HOHHBIC YpaBHEHUs peakiuid. COCTaBIsATh
COKpaIIEHHBIC HOHHBIC YPABHCHUS PEAKITHIA.

Pa3znen 2. MHorooopa3sue BeniecT

B (43 4)

Hewmeranns! (001mas
XapaKTEePUCTHUKA
HEMETAJUIOB TI0 X
MIOJIOKEHUIO B
MEPUOJUYECKON
CHUCTEME XUMHUYECKUX
AIIEMEHTOB.
3aKOHOMEpPHOCTH
W3MEHEHUS B Ieproax
U Tpymmax (Gpu3maecknx
Y XUMHUYECKUX CBOMCTB
MIPOCTHIX BEIECTB,
BBICIITUX OKCH/IOB U
KHCIIOPOCOEPIKAIITIX
KHCIIOT, 00pa30BaHHBIX
HEMETAJIIAMHA BTOPOTO
U TPETHETO MEPHOIOB
T"anorensl

16. [onoxeHue rajioreHoB B MEPUOIUICCKON Ta0IuUIle U
cTpoeHue ux aTomoB. CBOWCTBa, OJTy4YEeHUE U TPUMEHEHHE
raJloTeHOB.

17. Xnop. CeoticTBa u npuMeHenue xjiopa. 18. Xmoposogopo:
noiyuenue u cBoictea. 19. ConsHas kuciora u e€ cou.

20. IIpakTuyeckas padora 3. [lomyyeHre CONTHON KUCIOTHI U
U3y4yeHHue e€ CBOUCTB.
Jlemoncmpayuu. duznueckue cBocTBa rasioreHoB. [lonyuenue
XJIOPOBOJIOPOJIA M PACTBOPEHUE €r0 B BOJIC.

Jlabopamopnvie onvimpl. BeITeCHEHHE TATOTEHAMU JAPYT ApyTa U3
pacTBOPOB UX COEAMHEHUI

OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB HEMETAIJIOB B
nepuoaax u A-rpymnmnax. XapakTepu3oBaTh rajJJoreHbl HA OCHOBE UX
noJjiokeHus B nepuoauyeckon cucreme M. M. Meneneesa u
ocobeHHOCTel CcTpoeHHs UX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB TaJIOT€HOB IO NEPHUOAY U B A-TpyImnax.
OnuceIBaTh CBOMCTBA BEIIECTB B X0J1€ IEMOHCTPALIMOHHOTO U
nmaboparopHOro skcrepumenTa. CoOIoIaTh TEXHUKY
Oe3omacHocTH. Pacrio3HaBaTh OMBITHBIM MYTEM COJISTHYIO KHUCTIOTY
u e€ conu, Opomusl, noauabl. Vicnonb3oBaTh NproOpeTEHHBIE
3HAHUSI U YMEHUS B IPAKTUYECKOH JESITEIbHOCTH U IOBCEIHEBHON
JKU3HU C [IEJIbI0 0€301acHOro 00paIeH sl ¢ BEIICCTBAMU U
MarcepuajlaMi U 3KOJIOTHYCCKU I'PaMOTHOI'O IMOBCICHUA B
OKpY’Karolllel cpeie. BIUUCIATE MaCCOBYIO JOJIFO PACTBOPEHHOTO
BEIIECTBA B PacTBOpE

Kucnopon u cepa

21. TlonoskeHrEe KUCIOPOAa U CEPhI B IEPUOIUYCCKON CUCTEME
XUMHYECKHX JIEMEHTOB, CTPOEHHE UX aTOMOB. AJUIOTPOIIHS
CEpHI.

22. CBoiicTBa ¥ MPUMEHEHHUE CEPHI.

23. CepoBonopoa. Cynbhusl.

24. Oxcun cepri(1V). CepHucTas Kuciora u € coiu.

25. Oxcun cepri(VI). CepHas kucnora u e€ coiu.

26. OKUCIIUTENHHBIE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHON
KHCJIOTBHI.

27. llpakTnyeckasi padora 4. Perienne dKCIiepuMEHTaATBHBIX
3anad o reme «Kuciaopon u cepay.

28. Pemennie pacu€THbBIX 3a1a4. JJemoncmpayuu. AIIOTPOIHBIE

Mo udukanuy cepbl. O6pa3upl IPUPOJHBIX CYIb(OUIO0B U

XapakTepru3oBaTh 37eMeHThI [V ATpymis! (MoArpynibl KUCIOpo/ia)
Ha OCHOBE HX IIOJIOXKEHUS B nepuoaudeckoit cucreme . M.
MenzeneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB. OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aneMeHToB [V Arpymis mmo
nepuony u B A-rpymmax.

XapakTepr30BaTh AJUIOTPONHIO KHUCIOPOIa U CEPbI KaK OJIHY U3
MIPUYUH MHOT000pa3us BemecTB. OMMCHIBATH CBOMCTBA BEIIECTB B
XO0JIe IEMOHCTPALMOHHOTO 1 T1ab0paTOPHOTO IKCIIEPUMEHTA.
CobmaronaTh TeXHUKY O0e3onacHocTH. OKa3bIBaTh MEPBYIO TIOMOLIb
TP OTPABJICHUAX, 0)KOTAaX M TPAaBMaXx, CBSI3aHHBIX C PEaKTUBAMU U
nmabopaTopHEIM 00opymoBanueM. OTNpenensaT TPUHAIIC)KHOCTh
BELIECTB K ONPEAENEHHOMY Kilaccy coequHeHNH. COnocTaBIATh
CBO¥iCTBa pa30aBIeHHON M KOHIIGHTPUPOBAHHOW CEPHOM KHCIIOTHI.




cyib(haToB.

Jlabopamopuvie onvimul. O3HaKOMIICHHE C 00pa3aMu cephl U eé
MIPUPOIHBIX coeuHeHui. KauecTBeHHbIC peakIiy Ha CyIbuI-,
Ccyns(hUT- U CyIb(haT-nOHBI B paCTBOPE.

Pacuémmnvie 3a0ayu. BeraucieHus no XMMAYECKUM YPaBHEHHAM
Macchl, 00bEMa M KOJTMYECTBA BEIIECTBA OJJHOTO U3 IPOAYKTOB
pEaKIMy TI0 Macce UCXOTHOTO BEIIECTBa, 00BEMY HITH
KOJINYECTBY BEILIECTBA, COACPIKAILETO ONPENEIEHHYIO 00
npumecein

3anuceIBaTh YPaBHEHMS PEaKLUi B FOHHOM BHJIE C YKa3aHHUEM
nepexoa 3JIeKTPOHOB. Pacmo3HaBaTh OMBITHBIM MMyTEM PacTBOPHI
KHCTIOT, Cynb(Puabl, CyabGuTsl, cynbdarsl. crmoms3oBaTh
NpHOOpETEHHBIC 3HAHUS 1 YMEHHUS B IPAKTHIECKON ISSITEIFHOCTH
Y TIOBCETHEBHOM KHM3HHU C LIENIbI0 O€30[acCHOTO 00paIICHHs C
BEIIECTBAMU M MaTepHajaMU U SKOJIOTHYECKH TPaMOTHOTO
MIOBE/ICHHS B OKpYKaIoIIeH cpeae. BEIUUCIAT M0 XUMHYECKUM
YpaBHEHHUSIM MAacCy, 00bEM 1 KOTUYECTBO BELIECTBA OAHOTO U3
MPOAYKTOB PeaKkiiK M0 Macce UCXOAHOTO BEIIECTBA, 00BEMY HITH
KOJIMYECTBY BELIECTBA, COJCPIKAILETO OMPEACIEHHYIO JTOITI0
npuMeceil. '0TOBUTh KOMIIBIOTEPHBIE MPE3EHTAIIUU 110 TEME

Aot u pocdop

29. TTonoxxenue a3ora u Gochopa B NIEPUOANICCKON CHCTEME
XUMUYECKHX JIEMEHTOB, CTPOSHHE UX aTOMOB. A30T: CBOWCTBA U
PUMEHEHHE.

30. AmMuak. dusnveckre U XUMUYeCKHe cBoicTBa. [lonydyeHue
Y IPIMEHEHHE.

31. IlpakTuyeckas padora S. [lonyyenne aMMuaka u U3y4eHHe
€ro CBOMWCTB.

32. Conu aMMOHHUSI.

33. AzotHas kucnota. Ctpoenue Moiekyisl. CBoiicTBa
pa3baBiieHHOM a30THOH KUCIOTHI. 34. CBOHCTBa
KOHLICHTPUPOBAHHOM a30THOW KHUCJIOTBI.

35. Conu a30THOH KHCIOTHI. A30THBIE yI00pEHHUSL.

36. ®ocdop. Amnorponus pocdopa. CoiictBa pocdopa.

37. Oxcua pocdopa(V). DocdopHas KucIoTa v €€ COIH.
®dochopubie ynodpenus. JJemoncmpayuu. IonydeHne ammuaka u
ero pactsopenue B Boze. OOpa3ibl MPUPOAHBIX HUTPATOB U
thocdaros.

JlabopamopHhuvie onvimoi. B3auMoaeicTBue coieil aMMOHUS CO
HIes0YaMu

XapakTepu3oBaTh 3IEMEHTHl VArpymiisl (IOATPYIITEL a30Ta) HA
OCHOBE MX MOJI0KEHUS B IEPUOJUUECKON CHCTEME  0COOEHHOCTEH
cTpoeHus uxX aTroMoB. OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOICTB 371eMEeHTOB V A-TpyIIbl. XapaKTepru30BaTh asIOTPOIINIO
¢docdopa kak OfHY U3 IPUIMH MHOTOOOpa3HUs BEIICCTB.
OnuceIBaTh CBONCTBA BEIIECTB B X0/1€ IEMOHCTPALIMOHHOTO U
nmaboparopHOro skcrepumenTa. CoOIoIaTh TEXHUKY
6e3onacHocti. OKa3bIBaTh MEPBYIO TTOMOIIb MTPU OTPABICHUSIX,
0’KOTrax M TPaBMax, CBSI3aHHBIX C PEAKTUBAMU U J1a00PaTOPHBIM
00opynoBaHHEM. Y CTaHAaBIMBAThH MPUHAIIC)KHOCTh BELIECTB K
onpenenéHHoMy Kiaccy coeauHeHuni. ComocTaBiIsTh CBOMCTBA
pa30aBIeHHON ¥ KOHIICHTPUPOBAHHON a30THOUW KUCIIOTHI.
CocTaBiATh ypaBHEHUsI CTYIIEHYaTON IUCCOLMALMU HAa IPUMEpPE
¢ochopHOI KHCTOTHI. 3aHUChIBATh YPABHEHUS PEAKLIUI B MOHHOM
BUJIE C YKa3aHUEM Iepexo/ia AEeKTPOHOB. Pacro3HaBaTh ONMBITHBIM
MyTEM aMMHaK, PaCTBOPBI KHCIIOT, HUTpAT- U (ochaT-noHbL, HOH
amMoHus1. Mcrionp30BaTh NpuoOpeTEHHBIE 3HAHUS U YMEHUS B
MPaKTUYECKON JIEATEIIBHOCTU U MOBCEHEBHON HKHU3HU C LEIBIO
Oe3omacHOro oOpamieHus ¢ BEIECTBAMU 1 MaTepHaiaMu 1
9KOJIOTHYECKH IPaMOTHOTO [TOBECHUS B OKPYKAIOLIEH cpese.
Borancaste MaccoBylo J0JI0 pacCTBOPEHHOTO BEIIECTBA B PACTBOPE.
[Tonb30BaThCs MHPOPMALIUEH U3 IPYTHUX UCTOYHUKOB JJIs
MOJTrOTOBKU KPAaTKUX COOOIIEHHH. | 0TOBUTH KOMITBIOTEPHBIE
MIPE3EHTALINN 110 TEME

Yrnepoa u KpeMHHI

38. INosoxeHue yriepoia ¥ KpEMHUS B IIEPUOUICCKON CHCTEME
XUMHYCCKHUX DJIEMCHTOB, CTPOCHUE UX aTOMOB. AJI.HOTpOHHI)Ie
MOJIU(UKALUY YIIEPOAa.

39. Xumuueckue CBOMCTBA yriepoaa. AacopOoriusl.

40. YrapHsblii ra3, cBOWCTBa, GU3UOIOTHIECKOE JCHCTBHE HA

XapaxkTepn3oBaTh 31eMeHTHI [V Arpynmns! (HOATrpyIIs! yriepoaa)
Ha OCHOBE HX TTOJIOKEHHUS B IEPUOINIECKON CUCTEME U
ocobeHHOCTel cTpoeHHs UX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUs CBOWCTB 3JieMeHTOB [V Arpynmsl. XapakTepru3oBaTh
AIOTPOIIMIO YIJIEPO/ia KaK OJHY U3 IPUYMH MHOroo0pasus




opranusM. 41. Yriekucielii ra3. YroiapHas KHCIOTa B €€ COJIH.
KpyroBopor yriepoja B mpupoze.

42. IlpakTuyeckas padora 6. [lonyuenne oxcuna yriepoga(IV)
Y U3y4YeHHe ero CBOMCTB. Pacmo3HaBanne kapOOHATOB.

43. Kpemnwuii u ero coenunenus. Crekio. Llemenr.

44, O6001menue o teme «Hemeramwis.

45. KontpoabHas padora nmo Teme «Hemetamin».
Jemoncmpayuu. Monenn KpUuCTaJUIMYECKUX PEUIETOK aliMas3a U
rpadura. OOpasipl NPUPOIHBIX KAPOOHATOB U CHIIMKATOB.
JlabopamopHule onvimsi. KauecTBeHHas peaklys Ha YTIEKUCITBII
ra3. KauectBeHHas peakius Ha KapOOHAT-HOH.

Pacuémmnule 3a0auu. BeraucneHus Mo XUMUYECKUM YPaBHEHUSIM
MAacchl, 00bEMa WIIH KOJIMYECTBA OJTHOTO U3 MTPOYKTOB
MCXOIHOTO BEIECTBA, 00bEMY WIIH KOJIHUYECTBY BEIIECTBA,
COJIEpIKallleTo ONpeAeEHHYIO OO MPUMECEH peakIuy Mo Macce

BenecTB. ONMUCHIBaTL CBOMCTBA BEILIECTB B X0
JIEMOHCTPAIIMOHHOTO U TabopaTopHOTO dKcniepuMeHTa. CoOoaaTh
TeXHHUKY Oe3omacHocTH. COMOCTaBIATh CBOHCTBA OKCHIOB
yTIepoaa U KPeMHUS, OOBSICHATh IPUIHHY UX Pa3THIHSL.
YcranaBnuBaTh MPUHAANEKHOCTD BEIIECTB K OMPeeIEHHOMY
KJIacCy coelMHEeHUH. JloKa3bIBaTh KUCIOTHBIN XapaKTEP BHICIIMX
OKCHJIOB yTJIEpOJa ¥ KPEMHUSL.

3anuceIBaTh ypaBHEHUS PEaKIii B MOHHOM BHJIC C YKa3aHHUEM
nepexoja 3MeKTpoHoB. OCyIIeCTBIATH B3aUMOMIPEBPAIICHUS
KapOOHATOB M TUAPOKapOOHATOB. Pacmo3HaBaTh ONBITHBIM ITYTEM
YTIEKUCITBIN ra3, KapOoHaT-HOHBL. M coap30BaTh MpHOOpETEHHDIE
3HAHUS U YMEHUS B MIPAKTUYECKOM NESITEIbHOCTH U MOBCETHEBHOM
JKWU3HU C [EJhI0 6€30MacHOro 00pamieHusl ¢ BEIIECTBAMU H
MaTepraIaMy U KOJOTHYECKH TPAMOTHOTO MTOBEICHUS B
OKpY’KaroIel cpesie. BEIYucIaTh Mo XUMHUIECKUM YPaBHEHUSIM
Maccy, 00bEM MJIM KOJIMYECTBO OJTHOTO U3 MPOIYKTOB PEAKIIMHU T10
Macce MCXOHOTO BEIIeCTBa, 00bEMY HITH KOJTMIECTBY BEIECTBA,
COJIEPIKAIIEeTO ONPEAENEHHYIO JOII0 IPUMecer

Mertauibl (00mas
XapaKTepPUCTHKA)

46. TTonoxeHne METAIJIOB B IEPUOINIECKON CHCTEME
xumudeckux demenToB . 1. MenneneeBa. Merammmaeckas
CBsA3b. Ou3ndecKkre cBoiicTBa MeTaIoB. CIIJIaBbl METAIIJIOB.
47. HaxoxieHre METAJJIOB B TIPUPOJIE M OOIIHE CITOCOOBI X
TTOJTYICHHUS.

48. XuMuueckue CBOIICTBAa METAJUIOB. P akTUBHOCTH
(3MEeKTPOXMMHUYECKUH Psifl HATTPSDKEHUI ) METAIIIOB.

XapaKTepI/BOBaTI) METaJJIbl Ha OCHOBE UX IIOJIOKCHUA B
MIEPUOANYECKON CUCTEME U 0COOEHHOCTEH CTPOSHUS X aTOMOB.
OOBACHATH 3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB METAJUIOB I10
nepuony u B A-rpynmnax. MccnenoBaTs CBOMCTBA U3yYaeMbIX
BEIIIECTB.

[IlenoyHbIe METALIBI

[[[€nouHo-3eMeNbHBIE
METaJUTBl AJTFOMAHUH
Keneso

49. Illenounsie metamibl. Haxoxaenne B npupoze. Guznveckne
Y XMMHUYECKHE CBOMCTRBA.

50. Oxcuapl 1 THIPOKCHUIBI IETOYHBIX MeTaiuioB. [IpuMenenue
IIETOYHBIX METAJIJIOB.

51. lllémouno-3emMenpHBIC MeTaLTBl. Haxoknenue B Mpupoe.
Kanbmmit u ero coennaenus. KECTKOCTH BOABI B CIIOCOOHI €€
yCTpaHEHHUsI.

52. Anromunnii. Haxoxenue B mpupojie. CBoicTBa alfOMUHUSI.
53. AM¢oTepHOCTs OKCHIA U THAPOKCHA ATIOMUHHUSL.

54. Kenezo. Haxoxnenue B mpupone. CBoiicTBa xkenesa.

55. CoennHeHus xenesa.

56. IlpakTnuyeckasi padora 7. Perenne dKCiepuMeHTaATBHBIX
3az1a4 1o reMe «MeTaibl U UX COETUHEHUS.

57. IloaroToBKa K KOHTPOJIRHOM padore.

58. KontpoabHas pa6ora no treme «MeTauibD).

OOBSACHSTH 32aBUCHMOCTh (PM3MUYECKHX CBOMCTB METAJJIOB OT BHJIA
XMMHUYECKOU CBSI3U MEXJy WX aToMamu. HaOoaTh 1 OnuckeIBaTh
XUMHUYECKHE PEaKkLMy C IOMOIBI0 €CTECTBEHHOT'O SI3bIKA U S3bIKa
xuMuH. HabronaTh JeMOHCTpUPYEMBIE U CAMOCTOSTEILHO
MPOBOJMMEIE OTBITHL. OTHCHIBATH CBOMCTBA M3Y4aeMbIX BEIIECTB
Ha OCHOBE HaOJIIOICHUH 32 UX IpeBpalleHusIMH. J{oKa3bIBaTh
aM(OTEpHBIN XapaKTep OKCUAOB U THAPOKCHIOB AIIOMUHHS U
xene3a(lll). CpaBHHBATH OTHOIICHHE U3YYAaEMBIX METAILIOB U
OKCHJIOB METAJIOB K BoJie. CpaBHMBATh OTHOILIEHHE THAPOKCHIOB
HaTpHsl, KaJIbLUS U AIIOMUHHA K PACTBOPAaM KUCIIOT U LIETIOYEH.
Pacrio3HaBaTh ONBITHBIM IMyTEM THAPOKCUI-MOHBL, HOHBI Fe2+ u
Fe3+.

CobroaTh TEXHUKY 0€30MaCHOT0 00paIIEHHUs ¢ XUMUYECKON
MOCY/I0# 1 TabopaTOpHBIM 00opymoBanreM. OCyIIeCTBIISATh
pEaKIMu, MOJITBEPIK/IAIOIINE TCHETHUECKYIO CBSI3b MEXKILY




Jemoncmpayuu. O6pa3mpl BaXXHEHIITNX COCTUHCHUN HATPHSI,
KaJusi, MPUPOIHBIX COSAMHECHUH MarHus, KallbIusl, aTlOMUHUS,
pyn kene3a. B3aumopeiicTBre MIETOYHBIX, METOYHO-3€METhHBIX
METaJIJIOB U aIFOMHUHUS ¢ BOAOW. CokUraHue xele3a B KUCIOPOe
U XJIOpe.

JlabopamopHnuie onvimel. VI3yueHue 00pa3iioB METaJLIOB.
BzanMopeiicTBrEe METAIIOB ¢ pacTBOpaMu cosieii. O3HaAaKOMIICHHE
CO CBOMCTBaMH W TIPEBpAILCHUSIMHI KapOOHATOB U
ruipokapOoHaToB. [lomyueHue ruipokcHia aTFOMUHUS H
B3aMMOJICWCTBHE €T0 C KACIOTaMH U menodamu. KauecTBeHHbIe
peakuuu Ha noust Fe?* u Fe®" .

Pacuémmnule 3a0auu. BeraucneHus Mo XUMUYECKUM YPaBHEHUSIM
MAacchl, 00bEMa WITH KOJIMYECTBA OJTHOTO U3 MMPOYKTOB PEAKIIHU
IO MAacce MCXOTHOTO BEIIeCTBa, 00hEMY HITH KOTUIECTBY
BEILIECTBA, COAECPIKAILETO ONMPEAETIEHHYIO TOJII0 TPUMECEU

HEOPTraHWIECKUMHU COCTMHCHUSAMH. 3aITUChIBATh YPaBHEHHUS
peakuii B HOHHOM BHUJE C YKa3aHUEM MEePEeX0/ia AIEKTPOHOB.
O0600maTs 3HAHUS U JeNTaTh BEIBOABI O 3aKOHOMEPHOCTSIX
M3MEHEHUI CBOMCTB METAJUIOB B EpUOAax U A-rpymmax
MEePUOINYECKOM cucTeMbl. [Iporao3upoBath cBOHCTBA
HEU3YYCHHBIX 3JIEMEHTOB U UX COCAMHEHUI Ha OCHOBE 3HAHUH O
MIepUOTNIECKOM 3aKoHe. MIcrob30BaTh MproOpeTEHHBIC 3HAHUS 1
YMEHHUS B MIPAKTUYECKOM AEATEILHOCTH U MMOBCEIHEBHOM JKU3HU C
1IeJTbE0 0€30IaCHOTO OOPAIIICHHUS C BEIIECTBAMH U MaTepUaIaMU U
9KOJIOTHYECKH TPAMOTHOTO TIOBEJICHHSI B OKPY KAOIIEH cpeie.
BerucnsTs Mo XUMHUIECKUM YpaBHEHHUSIM MaccCy, 00BEM HITH
KOJMYECTBO OJHOTO U3 MPOIYKTOB PEAKIIUU IO MACCE UCXOTHOTO
BEIIeCTBa, 00BEMY HITH KOJIMIECTBY BEIECTBA, COIEPIKAIIETO
ONpPENENEHHYIO TOII0 IPUMECEH.

[Tonp3oBaThcst HHGOPMALIUEH U3 IPYTUX UCTOYHUKOB JUIS
MOJITOTOBKU KPATKUX COOOIICHUN. ['0TOBUTH KOMITLIOTEPHBIC
MPE3EHTAINH TI0 TEME

Paznen 3. Kparkuii 0030p BaxHelmux opranudeckux Bemrectn (10 1)

59. Opranuyeckasi XuMusl.

60. YraeBomoponsl. [IpenenbHbie (HACHIIEHHBIE) YTIICBOIOPOIBIL.
61. HerrpenenbHbIe (HEHACHIIEHHBIE) YTIIEBOAOPOIBI.

62. [TpousBoaHbIEe yriueBo10po0B. CIIUPTEHI.

63. KapOonoBble kucioTsl. CroxHbIe d3QUpHL. JKUpHIL.

64. YrieBobl.

65. AMUHOKUCIIOTHI. benkn.

66. ITommepsl.

67. O6o0raromuil ypok 1mo reme «BaxkHeiine opranuueckue
COC/TMHEHUSI».

68. O6001IeHNe, CHUCTEeMAaTH3as U KOPPEKIMS 3HAaHU
YYaIIUXCS 38 KypC XUMUAHU

Hemoncmpayuu. Mozaenn MOJIEKyJ OPraHUYeCKUX COeANHEHUH.
lopenue yriieBoopo10B U OOHAPYKEHHE POITYKTOB HX
ropenus. [lonydenue stunena. KauecTBeHHbIE peakuy Ha
sTiieH. PactBopenue 3TuiioBoro cupra B Boze. PactBopenue
riuieprHa B Boge. [loayuenue u cBOMCTBA YKCYCHOM KHUCIOTBI.
HccnenoBanne CBOMCTB )KUPOB: pACTBOPUMOCTH B BOJIE U
OpraHHUYecKuX pacTBoputensix. KauecTBeHHas peakuus Ha
TIIOKO3Y U Kpaxmai. O0pasibl 3/eNuil n3 TOMHATHIICHA,
TOJIMIIPOTIIICHA

Hcnonp3oBaTh BHYTpU- U MeXNpeaAMETHbIE cBA3H. COCTaBIATh
MOJIEKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIIBI YTIIEBOJOPOAOB.
OnpenensaTs MPUHAIIEKHOCTh BEIECTBA K ONPENEIEHHOMY KJIaccy
OpPraHMYECKUX COETMHEHM. 3alMChIBATh YPABHEHUS PeaKIiii
3aMEILECHUS] U IPUCOEINHEHUS C YYACTUEM OPraHUYECKUX BEIIECTB.
Habnronats neMoHcTpupyeMble onbIThl. ONKChIBaTH CBOMCTBA
M3y4YaeMbIX BEIIECTB HAa OCHOBE HAOJIIOIECHUIM 32 NX
IIPEBPALLCHUSIMHU.

Y4acTBOBaTh B COBMECTHOM OOCYKIEHUH PE3YJIETATOB OIBITOB.
IIpoBOANTE KaueCTBEHHBIE PEAKIIMH HA HEKOTOPBIE OPTraHUYECKUE
BentecTBa. [loip3oBaThes nHpOpMAaIyen U3 qpyrux UCTOUHUKOB
JUTSL IOJITOTOBKH KPaTKMX COOOMIEHHUH. [ 0OTOBUTH KOMIIBIOTEPHBIE
MIPE3EHTALINH 110 TEME










