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IInanupyemMble pe3yIbTaThl OCBOCHUS V‘le6HOl" O Kypca

JINYHOCTHBIMM pe3yJIbTaTaMM U3y4eHUs] IpeaMera «XuMmus» B 8 Kiacce SBIAIOTCS CIELYIOIINE
YMEHUSL:
OCO3HABAaTh E€JUHCTBO M IEJIOCTHOCTh OKPYXAIOUIEr0 MHpa, BO3MOYKHOCTH €ro IO3HaBaEMOCTH M
0O0BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH;
IIOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HAaBATh MOTPEOHOCTH U
FOTOBHOCTh K CamM0O0Opa30BaHUIO, B TOM 4YMCIE U B paMKax CaMOCTOSITEIbHOW JEATEIbHOCTH BHE
IIKOJIBI;
OILICHUBATh KU3HEHHBIC CUTYAIIUU C TOUKH 3PEHUS 0e301acHOro 00pasa )KU3HU U COXPAHEHUS 3JI0POBbSI;
OILICHUBATh FKOJIOTMUYECKUN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKa U MPUPOIbI.
(bopMHUPOBATH HKOJIOTHUECKOE MBIIUICHUE: YMEHHE OLIEHUBATh CBOIO JACATEIBHOCTD U TIOCTYIKH JAPYTHX
JIOZIEN ¢ TOUKH 3pEHUsl COXPaHEHMsI OKPY)Kalolllel CpeJibl - TapaHTa *U3HU U OJaronoydus Jrojeil Ha
3emue.

MeranpeagMeTHBIMM pe3ylibTaTaMu  HU3y4eHHUsI Kypca «XuMmus» sBisercss (HopMHpOBaHHE
YHHUBEpCaJIbHBIX yueOHbIX aericTBuil (YV]).

Pecynamuenvie YVII.
CaMOCTOSITENIbHO OOHAapyXUBaThb M (OPMYIUPOBATH Y4eOHYIO MpoOJeMy, ONMpeneisaTh 1eidb ydeOHOU
NesITeNIbHOCTH;
BBIJBUTaTh BEPCHUU pEIIeHHs] NpoOJeMbl, OCO3HaBaTh KOHEYHBIM pe3yabTaT, BHIOMpPATh U3
MPeI0KEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEJCTBA JIOCTIKEHHUS LEIH;
COCTaBIIATH (MHIUBUIYAIbHO WM B IPYIIIE) IUIaH PEIIeHUs MPoOJIeMBl;
paboTasi Mo IJaHy, CBEPSATh CBOM JEWUCTBUS C LENbIO M, MPU HEOOXOJUMOCTH, MCHPABIATH OLIMOKH
CaMOCTOSITENBHO;
B JTMAJIOTE C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTEIHLHO BIPAOOTaHHBIE KPUTEPUU OLIEHKH.

lloznasamenvnvie YVJI:
aHaAJIM3UPOBATh, CPABHUBATH, KIaccu(UUIUpOBaTh U 06001aTh (DaKThI U ABJICHUS. BBISBIATH IPUYUHBI U
CJIEJICTBUS TIPOCTHIX SIBJICHUM.
OCYILIECTBIISITh CpaBHEHHE, KiIacCU(UKAIIMIO, CAMOCTOSITEILHO BBIOMpAs OCHOBAHHS M KPUTEPUU IS
YKa3aHHBIX JJOTHYECKHUX OTlepaIuii;
CTPOUTH JIOTUYECKOE PACCYXKJICHUE, BKIIIOYAIOIIee YCTAHOBICHUE MPUUNHHO-CIICCTBEHHBIX CBSI3EH.
CO3/1aBaTh CXeMAaTUYECKUE MOJICIH C BbIACICHUEM CYIIECTBEHHBIX XapaKTePUCTUK 0OBEKTA.
COCTaBIISATh TE3UCHI, Pa3JINYHbIEC BUbI IUTAHOB (MIPOCTHIX, CIOKHBIX U T.I.).
npeoOpa3oBbIBaTh HHPOPMAILIMIO M3 OJHOTO BUJA B IPYro# (TaOauIly B TEKCT H Tp.).
YMETb OIpEeAeisTh BO3MOXHBIE HCTOUYHHUKM HEOOXOJWMBIX CBEICHHM, MPOU3BOIUTH IOUCK
nH(pOpMallMY, aHAIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamusnvie YVJI:

CaMOCTOATENHbHO OpPraHU30BHIBATh Y4eOHOE B3aMMO/ICHCTBHE B TpymIe (OmpeneisTh oOIue LenH,
pacnpeensiTh POy, I0TOBapUBaThCs APYT C APYrOM U T.1.).

IIpenmMeTHBIMHU pe3yJIbTATAMH
BbIyCKHUK Hay4yuTCs: XapaKTepu30BaTh OCHOBHBIE METOJbl MO3HAHUS: HaOIIOJCHHE, HW3MEpEeHHe,

OKCIICPUMCHT, ONMCHIBATHL CBOMCTBA TBECPAbIX, XKHUIKHX, Fa3006pa3HbIX BCIICCTB, BbLIACIAA HX
CYIICCTBCHHBIC IIPU3HAKU, PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSITHI «aTOM», «MOJICKYJIa»,
«XUMHUYECKUU QJICMCHT», «IPOCTOC BCIICCTBO», «CJIOKHOC BCHICCTBO», «BAJICHTHOCTBH)», «XUMUUICCKAA
peaKknus»», HUCIOJIb3YSA 3HAKOBYHO CHCTCMY XHUMHHU; PACKPBIBATH CMBICI 3dKOHOB COXPAHCHUA MACChI
BCIICCTB, IIOCTOAHCTBaA COCTaBa, aTOMHO'MOHeKYHﬂpHOﬁ TCOpHU; pa3in4aTb XUMHUUYCCKHUEC U
(I)I/ISI/ILICCKI/IC ABJICHUA;HA3bIBATh XHUMHUYCCKHEC OJOJICMCHTDI, OonpeACiiITb COCTAaB BCHICCTB IO HUX
(I)OpMyJ'IaM; ONpCACIATh BAJICHTHOCTb aTOMA 3JICMEHTA B COCAUMHCHUAX, OIPCACTIATh TUII XUMHWYCCKUX
peaKuHﬁ; Ha3bIBATh MPU3HAKN W YCJIIOBHUA MPOTCKAHHUA XUMHUYCCKUX peaxunﬁ BBIABJIATH MMPHU3HAKU,
CBUICTCIILCTBYIOIIIUC O MPOTCKAHUU XUMHUYECKON pCakiu MnpHu BBITOJHCHHU XUMHUYCCKOI'O OIIbITA;
COCTaBJIATH (I)OpMyJ'IBI 6I/IHapHBIX COGI{HHGHHIZ; COCTaBJIATHL YPABHCHUSA XUMHUUYCCKUX peaKI.IPIfI;
CO6J'IIO,Z[E[TB ImpaBujia 0e30IacHOM pa6OTBI Ipu MMpOBCACHHUU OIIBITOB;IIOJIE30BATHCA J'Ia60paTOpHLIM



00OpyZOBaHWEM U TMOCYIOH;  BBIYHUCIATH OTHOCUTENBHYIO MOJEKYISAPHYIO M MOJISIPHYIO MaccChbl
BCIHICCTB; BBIYHUCIIATH MACCOBYIO OO0 XMMHUYCCKOI'O 3JICMCHTA I10 (1)0pMyJIe COCAUMHCHHUA, BBIYUCIATH
KOJIMYECTBO, 00BbEM MJIM MACCy BEIIECTBA IO KOJIMYECTBY, 00bEMY, MAacCe PEareHTOB WM MPOIYKTOB
peakiuu; XapakTepu3oBaTh (PU3MUECKHE W XUMHYECKHE CBOWCTBA MPOCTBHIX BEHIECTB: KHUCIOpOIa U
BOJIOPO/Ia; IMOJIy4aTh, COOMpATh KUCIOPOA M BOJAOPOM; PACIIO3HABATH OMBITHBIM IyTEM ra3000pa3HbIe
BEILIECTBA: KUCIOPOJ, BOJOPOJI;PACKPHIBATH CMBICI 3aKOHA ABOTAJIpO; PAaCKpPbIBATH CMBICT MOHSITHI
«TeroBoi ekt peakmum», «MOIAPHBI 00BEM»; XapaKTepu30BaTh (PU3HUYECKHE M XUMHUYECKHE
CBOMCTBA BOABI; PACKPBIBATH CMLICII IMOHATHA «PaCTBOP»; BBIYHUCIATE MAaCCOBYIO JOJIO paCTBOPCHHOT'O
BEIIECTBA B PAacTBOPE; MPUTOTOBISATH PACTBOPBI C OINPEIEICHHOW MAaCCOBOM JOJIEH PacCTBOPEHHOIO
BCIICCTBA, Ha3bIBATb COCAMHCHHA M3YYCHHBIX KJIACCOB HCOPraHUYCCKUX BCUICCTB;, XApPaKTCPU30BaATb
(bu3HUYeCKre U XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB: OKCHIOB, KUCIIOT,
OCHOBaHUM, COJIEH; OmpenensiTh MPUHAMIEKHOCTh BEIIECTB K OINpPEAEICHHOMY KIIacCy COEAMHEHMUIA;
COCTaBJIATH q)OpMYJ'IBI HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ HU3YUYCHHBIX KJIACCOB; MPOBOJIUTHL OIIBITHI,
MMOATBCPXKAAOIINC XUMHWYECKHEC CBOMCTBa HU3YUYCHHBIX KJIaCCOB HCOPraHu4eCKux BCIIICCTB,
pacro3HaBaTh OIBITHBIM IIyTEM PAacTBOPBI KHUCIIOT M IIEJIOYEH 10 M3MEHEHWI0 OKPAaCKH WHIMKATOPA;
XapaKTCpUu30BaTbh B3aMMOCBA3bL MCKAY KJIaCCaMHW HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁg PaCKpBIBATH CMBICIT
[Tepuoamueckoro 3akona J[.M. MenneneeBa; OOBICHATH (GU3NUECKUN CMBICT aTOMHOTO (TIOPSIIKOBOTO)
HOMEpa XHMMHYECKOTO 3JIEMEHTa, HOMEPOB TpyHmbl M Nepuoja B mnepuoaudeckoit cucreme JI.M.
MenneneeBa; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CTPOCHHSI aTOMOB, CBOWCTB DJIEMEHTOB B
npeaciax MajblX HEPUOJOB M TJIAaBHBIX IOATPYIIIL; XapaKTepu3oBaTb XUMHYCCKHUEC DJICMCHTHI (OT
BOJIOpOJIa JIO KaJblMsl) HA OCHOBE WX TOJIOKeHHsS B Tepuoanyeckou cucteme [[.M. MenneneeBa u
OCOOEHHOCTEI CTPOEHHUS WX aTOMOB; COCTaBISITh CXEMbl CTPOCHHS aTOMOB MepBBIX 20 37E€MEHTOB
nepuoauueckoit cucrembl J[.M. MenaeneeBa; packpblBaThb CMBICH TMOHATHM: «XMMHYECKAs] CBS3bY,
«QIEKTPOOTPULIATEIILHOCTDY; XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEUIECTB OT THIMA
KPUCTAJIMYECKON PEIIeTKH; OMNPENENATh BHJI XMMHUYECKON CBS3M B HEOPraHMYECKHX COEIMHEHUSX;
n300paxaTb CXEMbl CTPOEHHUS MOJIEKYN BEIIECTB, OOPa30BAHHBIX pa3HBIMH BUIAMH XUMHYECKUX
CBSI3€H; PAaCKpPBIBATh CMBICIH MOHATUI «MOHY», KATUOH», KAHHUOH», «QJIEKTPOJIUTHD, «HEITIEKTPOIUTHI»,
(QIEKTPOJUTHYECKAs JUCCOLMAIUSN», «OKHCIUTENb», «CTENEeHb OKHCICHUS» «BOCCTAHOBUTEIDY,
«OKHCJICHHE», «BOCCTAHOBJICHHE»; OIPEICNIATh CTEIEHb OKUCIIEHUS aToMa 3JeMEHTa B COCIUHEHUH;
pPacKpblBaTb  CMBICA TEOPUHM  DIIEKTPOJIUTUYECKONH  JTUCCOLMAIIUU; COCTaBJISITh  ypaBHEHUs
ANIEKTPOJIUTUYECKON JUCCOIMAIMM KHCIOT, IIENOoYeil, coliel;  OOBSICHATh CYIIHOCTH Ipolecca
ANIEKTPOJIUTUYECKON JUCCOLMAIMH U PEeaKIMii HOHHOTO OOMEHa; COCTaBJISATh MOJHBIE U COKpPAICHHbIE
WOHHBIE YpaBHEHUS pEaKIMH OOMEHA;ONpeesaTh BO3MOXHOCTh MPOTEKAHUS PEAKIHA HOHHOTO
oOMeHa;  MPOBOJUTH PEAKIMH, IOATBEPKAAIONIME KAYECTBEHHBIH COCTaB pAa3JIMYHBIX BEIIECTB;
OTpENeNATh OKHUCIUTEeIb UM  BOCCTAHOBUTEID; COCTaBIIAITh ~ YPAaBHEHUS  OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKLIMii; Ha3bIBaTh (DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOW PEaKIu;
KJIacCU(UIIMPOBATh XUMHUUYECKUE PEAKIINH 10 Pa3NUYHBIM MPU3HAKAM; XapaKTepU30BaTh B3aHMMOCBS3b
MEXJy COCTaBOM, CTPOCHMEM U CBOMCTBAMHM HEMETAJJIOB; MPOBOJUTH OMbBITHI MO MOJIYYEHUIO,
COOMpaHMIO ¥ W3YYCHHI0O XUMHUYECKHM CBOMCTB Ta3000pa3HBIX BEIIECTB: YIJIEKUCIOTO Tasa,
aMMUAaKa;pacro3HaBaTh OMNBITHBIM IyTeM Tra3000pa3HbIe BEIIeCTBA: YIVIEKHCIBIM Ta3 U aMMHUak;
XapaKTepHU30BaTh B3aUMOCBS3b MEXKJY COCTABOM, CTPOEHHMEM M CBOMCTBAMM METAJUIOB; Ha3bIBaTh
OpraHMYecKHe BeIlecTBa Mo ux (Gopmyne: MeTaH, 3TaH, STUJIECH, METAHOJI, STAaHOJ, TIUIEPHH, YKCyCHAast
KHCJIOTa, aMUHOYKCYCHAsl KHCIIOTa, CTE€ApPUHOBAsA KUCJIOTA, OJIEMHOBAsI KUCJIOTA, IJIIOKO3a; OLEHUBAThH
BIIUSIHUE XMMHUYECKOTO 3arps3HEHUs OKpYXKalolled Cpellbl Ha OpraHu3M YeJIOBEKa; TI'PaMOTHO
oOpaiarscsi ¢ BEIECTBAMHU B MOBCEIHEBHOMN KM3HU OIMPEAETSATh BOZMOKHOCTh MPOTEKAHUS PEAKIIHA
HEKOTOPBIX MPEJACTAaBUTENEH OPraHMYEeCKUX BELIECTB C KHUCJIOPOJOM, BOJOPOJOM, METaIaMH,
OCHOBAHUSIMHU, TaJIOT€HaMU. BBIMTYCKHUK MOJYyYUT BO3MOKHOCTh HAYYUTHCS: BBIIBUTATh U MPOBEPSTh



3KCHepI/IMeHTaHLHO THUITIOTE3bI O XUMHUYCCKUX CBOfICTBaX BCIICCTB HA OCHOBC UX COCTaBa U CTpOeHI/IH, nux
CIOCOOHOCTH BCTYIAaTh B XMMHUYECKHE PEAKLMHU, O XapakTepe M MPOAYKTaX Pa3IUYHBIX XUMHUYECKHX
peakiuii; xapakTepu30BaTh BEUIECTBA M0 COCTAaBY, CTPOSHUIO U CBOMCTBAM, YCTAHABIMBATH MPUYHUHHO-
CJIICACTBCHHBIC CBSI3HU Mencz[y JAaHHBIMHA XapaKTepI/ICTI/IKaMI/I BEIICCTBA, COCTaBJIATH MOJ'IGKy.H}IpHBIe nu
IIOJIHBIC HOHHBIC ypaBHeHI/IH 110 COKpaH_[eHHBIM NOHHBIM ypaBHeHI/ISIM;HpOI‘HOSI/IpOBaTB CHOCO6HOCTB
BCIICCTBA HpO?IBJ'I?ITI) OKHUCJIIUTCIIBHBIC WJINW BOCCTAHOBHUTCIIBHBIC CBOﬁCTBa C y‘-ICTOM CTGHGHeﬁ
OKHUCJICHUS JJIEMCHTOB, BXOIIIUX B €0 COCTaB, COCTaBJIATH ypaBHeHI/ISI peaKuHﬁ, COOTBGTCTBYIOHH/IX
IIOCJICAOBATCIbHOCTHU HpeBpaHIeHI/Iﬁ HeopFaHI/ILIeCKI/IX BCIICCTB pa3JII/I‘-IHI)IX KJIaCCOB, BBIABUT'ATh U
IIPOBEPATh AKCIEPUMEHTAIBHO THUIIOTE3bl O peE3yiabTaTaxX BO3IACUCTBMS pa3IMYHBIX (AKTOPOB Ha
N3MCHCHHUC CKOpOCTI/I XHMH‘IGCKOﬁ peaKHI/II/I; HCIIOJIB30BATh HpI/IO6peT€HHBI€ 3HAHUS JIA 39KOJIOTUYCCKHU
IPaMOTHOTO MOBEJICHUS B OKPYXKAIOMIEH Cpe/e;UCIOoNb30BaTh IPUOOPETCHHBIE KITFOUCBHIC
KOMIICTCHIIUN HpI/I BBITIOJTHCHHU N HpOGKTOB 158 y‘~IG6HO-I/ICCH€I[OBaTeHI>CKI/IX 3a1a4 110 I/I3y“ICHI/IIO CBOﬁCTB,
CIIOCOOOB TIOJTYYCHHS U PacliO3HABAHUS BEIIECTB, OOBEKTUBHO OIEHUBATH MH(DOPMAIIHIO O BENIECTBAX
nu XUMHUYCCKUX HpOHGCC&X; KpI/ITI/I‘IGCKI/I OTHOCUTBCA K HCGB)IOH&y‘IHOfI I/IHq)OpMaHI/II/I,
HEZOOPOCOBECTHON pekjlaMe B CpEACTBaX MacCcoBOM HWH(OpMAIIUH; 0CO3HaBaTh 3HAUYEHHE
TGOpeTI/ILIeCKI/IX 3HaHPII>i 10 XUMHUHN 151 HpaKTquCKOfI JCATCIBHOCTH YCJIOBEKA, CO3JaBaTb MOACINU U
CXEMbI 1JId peHIeHI/Iﬂ y‘-Ie6HI)IX N IIO3HABATCJIBHBIX 3aJa4, IIOHUMAThb HeO6XO}II/IMOCTB CO6J'II-O,ZI€HI/I$I
Hpe)IHI/IcaHI/II\/'I, npe)maraeMLIx B I/IHCTPYKHI/U{X 110 UCITIOJIb30BAHUIO J'IeKapCTB, CpeI[CTB 6BITOBOﬁ XUMHUHAU
H Ip

Coaepxxanue yueOHOro nmpeaMeTa

Bunapubie coequnenusi. OKCUIBI COe00pa3yronue u Hecosieoopazyromue. [ uapoKCHapl: OCHOBAHUS,
amboTepHble TUIPOKCHUIBI, KHCIOpOJACOoAepkalmue KuciaoTel. CpenHue, Kucible, OCHOEBHBIE H
KOMILJIEKCHBIE cosid. O000IIeHre CBEeIeHU 0 XMMHUYECKUX peakuusx. Kimaccuduxanuss XUMHUYECKUX
peakuuil Mo pa3iMyHbIM IMPHU3HAKaM: COCTaBY M YHWCIY pPearupyrolux M 0O0pa3yIoUIuXCs BEIECTB,
TeroBoMy 3 dexTy, 00paTUMOCTH, W3MEHEHHWIO CTCTICHEH OKHCICHHUS JJIEMEHTOB, OOpa3yronux
pearupyronue BEIIeCTBa, arperaTHOMy COCTOSIHHUIO pEarupyrlouluX BEIIeCTB, HCIHOJIb30BaHUIO
katanuzatopa. [loHsTHE O CKOpOCTH XUMHUUYECKOW peakuuu. DakTophl, BIMAIOIMIME HA CKOPOCTh
XMUMHYECKUX pEeaklUi: MPUPOAa PEearupyrollnX BELIECTB, UX KOHIIEHTpAlMs, TeMIepaTypa, IIomaab
CONPUKOCHOBEHHUS, HAUYUE KaTanu3aropa. Karnus.

XHUMHYeCKHE peaKIlid B PACTBOPAX 3J1eKTPOJINTOB [loHsTHE 00 AJIEKTPOIUTHUECKON UCCOLIUAIIIH.
DNEKTPOIUTHI U HEANEKTPOJIUTHL. MeXaHU3M IUCCOLUALNN AIEKTPOJIUTOB C PA3IIMYHBIM XapaKTEpOM
cBsi3u. CTeneHp 3MeKTPOIUTHUECKON auccounanuy. CuibHble U cilabble 31eKTpoauThl. OCHOBHBIE
MOJIOKEHUSI TEOPUU IIEKTPOIUTHUECKON Aucconmanuu. Kinaccudukaius HOHOB U UX CBOMCTBA.
Kucnotsl, ocHOBaHMS U COJIM KaK 31eKTpoauThl. X knaccudukanus u gucconuanus. Ooumue
XUMUYECKHE CBOMCTBA KUCJIOT: U3MEHEHUE OKPACKU MHIMKATOPOB, B3aUMO/ICHCTBUE C METAJUIAMH,
OKCHJaMHU U THUJIPOKCHIAMHU METAIJIOB U COJIIMU. MOJIEKYIsIpHbIE U HOHHBIE (TIOJTHBIE M COKPAILIEHHBIEC)
ypaBHEHUs peakuuil. XMMHUYECKUI CMBICI COKPAIIEHHBIX YPABHEHUM. Y CIIOBUS IPOTEKAHUS PeaKUi
MEX]Ty DJIEKTPOJIMTAMH JI0 KOHIA. P akTuBHOCTH MeTasioB. O0mye XuMu4ecKrue CBOMCTBA LIeNI0Yei:
B3aMMO/IEHCTBHE C KUCIOTaMH, OKCHIaMU HEMETAJUIOB, coJiiMU. O0IIe XMMUYECKHE CBOMCTBA
HEpacTBOPUMBIX OCHOBAHMM: B3aUMOJIEHCTBHE C KUCIOTaMH, Pa3fio’keHHe pU HarpeBanuu. O6mue
XMMUYECKUE CBOWCTBA CPEHUX COJIEH: B3aUMOJECUCTBUE C KUCIOTAMM, LIEJI0YaMHU, COJIAMU U
MeTajulaMu. B3aumogeiicTBue KUCabIX coliel co menouamu. ['naponn3 kak 0OMEHHOE B3aMMOAEHCTBHE
coJiei ¢ BoJoH. ['uapoan3 cosin CUIbHOTO OCHOBAHUS M ci1aboi KucioTel. ['naponus conu ciaaboro
OCHOBAHHUSA M CUJIbHOM KHCIOThL. Boopouslit mokazatens (pH). CBoiicTBa KUCIOT, OCHOBaHHUH,
OKCHJIOB U COJIEH B CBETE TEOPHHU AIIEKTPOIUTHUECKOHN TUCCOIIMALIMY U TIPECTaBICHUI 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUIX.



Hemetasuibl 1 ux coequHenus CTpoeHuEe aTOMOB HEMETAJUIOB U UX MOJIOKEHUE B IIEPUOINIECKON
cucreme. Psn anekrpoorpunarensHoctd. Kpucramindyeckue peméTki HEMETAIII0B — IPOCTHIX
BeniecTB. Gusnyeckue cBoiicTBa HeMeTasIoB. O0IIMe XUMUYECKHE CBOWCTBA HEMETAIUIOB!
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIbHBIE. | aJlOreHbl, CTPOEHHE UX aTOMOB U MOJIEKYJl. PU3NYECKUE U
XMMHMUYECKHE CBOMCTBA raJOreHOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB T'aJIOT€HOB B 3aBUCUMOCTH OT
UX MOJIOXKEHMSI B IEpHOANUECKON cucteme. HaxoxieHne raloreHoB B IPUPOJIE U UX MOJIyYEHUE.
buonorunueckoe 3HaueHNe U IPUMEHEHHUE TaJIOr€HOB. ['aJoreHoBOI0PO/Ibl U COOTBETCTBYIOIINE UM
KHUCJIOTBI: IUIABUKOBAsI, COJIsIHAsl, OpOMOBOJOPOIHAs, MOJOBOAOpOAHAs. ["anorenuapl. KauecTBeHHbIE
peakuuu Ha rajnoreHu1-uoHsl. [Ipumenenue coennHeHuii rajnoreHoB. O01as XapaKTepUCTUKA
aneMeHTOoB VIA-rpynmel. Cepa B mpupoe u e€ moxydeHue. AJDIOTPOTHBIE MOTU(PUKAIIUN CEPhI H UX
CBOICTBa. XMMHUYECKUE CBOMCTBA cepbl U €€ mpuMeHeHue. CepoBOI0POI: CTPOCHUE MOJIEKYIIBI,
¢du3nvecKkrue 1 XMMHYECKHE CBOICTBA, MoydeHne u 3HaueHue. CepoBogopoanas kucinora. Cynbduast u
ux 3HaueHue. Jlromunodopsl. Oxcun cepsi(1V), cepuucras kucnora, cyiabhuTbl. KauecTBeHHAs peakius
Ha cynbpuT-uoH. Okcup ceprl(VI), cepHas kucnora, cynbpatel. Kpuctamnoruapatel. CepHasi KucioTa
KaK CHJIBHBIN 2J71eKTposinT. CBOMCTBA pa30aBICHHOM CEPHOM KUCIOTH KaK TUITUYHOUM KUCIIOTHI:
B3aMMOJICIICTBHE C METaUIaMH, OCHO [ JBHBIMHU ¥ aM(OTEPHBIMU OKCUAMHU, OCHOBAHUSIMU 1
am(pOoTepHBIMH IHAPOKCHIaMU, coisiMu. KauecTBeHHas peakuus Ha cyabdar-uoH. O0mast
XapaKTEPUCTHKA MIEMEHTOB VA-Tpymnmbl. A30T, CTPOCHHE €r0 aToMa U MOJIEKYIbl. DU3nvecKue u
XMMHYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPO/IE U €ro OuoJiornyeckast posib. AMMUAK,
CTpOEHHUE MOJIEKYIbI U (U3NYECKUe CBOMCTBA. AMMUAavHas BOJa, HAIaThIPHBIA CIUPT, TUIPAT
ammuaka. J[oHOpHO-aKIIEITOPHBIN MeXaHU3M 00pa30BaHUs CBSI3U B KATHOHE aMMOHHMSL.
BoccranoButenbsHbie cBOMcTBAa aMMHuaka. CoJli aMMOHHUS M X puMeHeHne. KauecTBeHHas peakius Ha
KaTHOH aMMOHUs. OKCUABI a30Ta: HECOJIE00pa3yIoIINe U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPHUTHI.
A3oTHas KucaoTa, e€ mosydenue u cpoiictBa. Hutparel. docdop, cTpoeHue atoma u amioTpoOIHs.
®dochuapt. Dochun. Oxcun hochopa(V) u pochopnas (oprodochopnast) kucnora. Docharsl. O6mIas
XapakTepHucTHuKa 3JeMeHTOB [V A-Tpymbl: 0cOOEHHOCTH CTPOEHUSI aTOMOB, IIPOCTHIX BEIIECTB U
COEJIMHEHUH B 3aBUCUMOCTH OT TOJIOKEHHUS 3JIEMEHTOB B MIEPUOIUUECKON CUCTEME. YTIIEPOI.
AmtoTponHbie MOAUGUKAIINK: anMa3, Tpadut. AMOpGHBIN YriIepoa: caka, aKTHBUPOBAHHBIA YTOJIb.
AncopOnus. XuMH4ecKue CBOMCTBa yriepoaa. Kokcoxumudeckoe mporu3BOACTBO M €T0 TIPOTYKITHS.
Kap6unast. Oxcup yriepoaa(Il): ctpoenne mosiekyibl, moiaydeHue u cBorictea. Okcua yriaepoaa(lV):
CTPOEHHE MOJIEKYJIbI, [IOJIyYUEHHUE U CBOMCTBA. YTOJIbHAS KUCHAO0TA. COJIM yrOJIbHOW KUCIIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TexHruyeckas U nuiieBas cojaa. Oprannueckasi XUMusi. Y TJI1€BOJOPOIBI.
Mertan, 3TaH ¥ pOIaH KakK MpeaeabHble (HACBIIICHHbIE) YIIIEBOI0POAbl. DTUIICH U alleTUJICH KaK
Hemnpe/ieNbHbIe (HEHACHIIIEHHbIE) YTriieBOA0POIbl. CTPYKTYypHBIE POpMYJIbI BelecTB. [ opeHue
YIJIEBOJIOPOJIOB. Peakunu neruapupoBanus NpeAenbHbIX YIiIeBOA0POoa0B. CIUPTHI. DTUIOBBINA CIIUPT,
€ro NoJiydeHue, MpuMeHeHue u pusnosnoruyeckoe aeiictue. TpéXaTOMHBIN CIUPT TIIUIEPUH.
VYkcycHast KUCIIOTa KaK MPeJICTaBUTENb KapOOHOBBIX KUCIOT. KpeMHMii: cTpoeHue atoma 1 HaxoxXAeHHe
B npupoze. Cunmunuas! u cuiad. CpoiictBa kpemuus. Oxcua kpemuusi(I1V). Kpemuuesas kuciora u eé
cosu. [IponsBoacTBO cTekia u nemenTta. [Ipoaykius CunMKkaTHON NPOMBIILIEHHOCTH: ONITHYECKOE
BOJIOKHO, KepamuKa, papdop, dasuc. Ontuyeckoe BoiaokHo. Hemeramibl B mpupoae. @pakiuonHas
MEePEerOHKa JKUJIKOTO BO3/yXa KaK Croco0 MmoyiydeHus: KUCIopoia, a30Ta u aprona. [lomyuenue
docdopa, KpeMHHUS, XJI0pa, HoJa. DIEKTPOIU3 pacTBOpoB. [loryueHne cepHOMl KUCIOTHI: CHIPBE,
XMMH3M, TEXHOJIOTUYECKAs] CXeMa, METOJ KUIISILIETro CJI0s, MPUHIUIIBI TEINI000MEHa, MPOTUBOTOKA U
uupkymsiuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUUYECKAS CXEMaA.

Metayuibl 1 uX coequHeHus1 [lonoxeHre MeTaIoB B IEPUOIUYECKON CUCTEME XUMHUECKUX
anemenToB JI. . MenpeneeBa, CTpoeHME aTOMOB U KPUCTAJIJIOB METAIIOB. MeTannnueckas CBs3b U
MeTaJUIM4ecKasi Kpucrauinueckas pemeérka. Gusndeckue CBONCTBa METAIIIOB: AJIEKTPO- U
TEIIONPOBOJHOCTh, OTPAXKAIOIAsl CIIOCOOHOCTb, TNTACTUYHOCTh. YEPHBIE U 1IBETHBIE METAJLIBI.
Mertanibl Kak BOCCTAHOBUTEIH. DNEKTPOXUMUYECKUN psAll HApsbKeHU. B3anmonelicTBre METaIJIOB C
HEMeTaJlJIaMH, OKCUJIAMH, KUCIIOTaMHU, CONSIMU. ATTfoMUHOTepMuUs. O0111ast XapakTepUCTHKA dJIEMEHTOB
[A-rpynnbl. OKCUAbI U TUAPOKCUIBI IIETOUYHBIX METAJIJIOB, UX MOJTYYEHHE, CBOMCTBA, IPUMEHEHHE.
Bakneiimye cou MeT0YHBIX METAIJIOB, X 3HAUEHUE B MPUPOJIE U KU3HU dyenoBeka. OOrmas
xapakTepucThka 51eMeHTOB [IA-rpynmnbl. OKCHUIBI U TUAPOKCHUIBI IIEIIOYHO3EMENBHBIX METAIIIOB, UX
MOJIy4eHHUE, CBOMCTBA U TpUMEHEHUE. BaxkHelne coiu MIeI0YHO3EMENbHBIX METANIOB, UX 3HAYEHHE B



MPUPOJIE U )KU3HU YenoBeka. KapOoHaTsl M ruipokapOOHAThI KaJblst. BpeMeHHast 1 IOCTOSIHHAS
#ECTKOCTH BOJBI. CrIOCOOBI ycTpaHeHUs BpeMeHHOU kEcTKkocTh. CrocoObl yeTpaHEHUS TTOCTOSTHHON
xEctkocTH. CoeTMHEHNUS AIFOMUHUS B IPUPOJIe. XUMHUECKHE CBOICTBA amoMuHusl. OcOOEHHOCTH
OKCH/JIa M THJIPOKCH/Ia AIFOMUHUS KaK aM(pOTEpHBIX COeTMHEHNH. BaykHele cou amoMIHHS
(xopun, cynabdar). OcobeHHOCTH cTpoeHHsI aToMa skenesa. JKene3o B mpupoje. Baxkueiimue pyabt
xenesa. [lonmydenne uyryna u cranu. Oxeusl u ruapokcuibl sxeneza(ll) u (1), Comm xeneza(Il) u
(III). OGHapy»xeHHe KaTHOHOB JKeJie3a B pacTBOpe. 3HaUCHUE COeIMHEHMI kemne3a. Kopposwus rasoBas
(XuMHUecKas) ¥ JIEKTPOXUMHUYECKas. 3aluTa METaUIOB OT KOppo3uu. Mertaiuisl B pupoie. [lonsitue o
MeTtamnypruu. YépHas u uBeTHas Metautyprus. [lupomerannyprus, ruipoMeTamtyprus,
anekTpoMmeTaiLtyprus. Jlomennsiit mpouecc. [lepepaboTka uyryHa B cTaib. IJIEKTPOJIU3 PACIIIaBOB.

Xumus u okpyxawoumas cpega Crpoenue 3eMin: siipo, MaHTHS, 3eMHasi Kopa, JTuTocdepa,
ruapocdepa, atmocdepa. Xumudeckuii coctas 3emin. ['opHbie nopoibl. Munepansl. Pynsl. Ocagounsie
ropHsie nopoAsl. [losne3npie nckonaempie. ICTOUHUKN XUMUYECKOTO 3arpsA3HEHHS OKPYKAOIIEN CPE/IbI.
I'moGanbHBIE HKOJIOTHYECKUE MTPOOIEMBI YeJI0BEYECTBA: HAPYIICHHE OMOTE€OXUMHUIECKUX KPYTOBOPOTOB
XUMHUYCCKHUX DJIEMCHTOB, IMOTCINICHUEC KIIMMAaTa, KUCJIOTHBIC JOKIAW U AP. O30HOBbBIE ABIPEBIL.
MexayHapoHOE COTPYAHUYECTBO B 00JIACTH OXPaHBI OKPYXKAIOIIEH CPEeIbl OT XUMHYECKOTO
3arpsi3HEHUS. «3eIEHasT XUMHUS.

O0001IeHNEe 3HAHMI 10 XUMHMH KYpPCa OCHOBHOM IIKOJIBI.

[ToaroroBka kK OCHOBHOMY roCy1apCTBEHHOMY 3Kk3amMeHy CTpoeHHe aToMa B COOTBETCTBUH C
MOJIOXKEHUEM XUMHUYECKOTO JIEMEHTa B IepHoIndecKoi cucteMe. CTpoeHHE BEIIECTBA: XUMUYIECKas
CBSI3b U KpUCTAJUTMUECKas peméTka. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX AIIEMEHTAMHU MPOCTHIX
BeIIECTB (METAJIJIOB, HEMETAJIJIOB, OJJaTOPOJTHBIX TA30B) OT TOJIOKEHHS JIEMEHTOB B MTEPHUOIMUECKOM
cucteMe. TUIOJIOTHs HEOPraHMYECKUX BEIIECTB, pa3/IeJIeHUuEe UX Ha Kiacchl U rpynnsl. [IpeacraBureny.
[Ipu3Hakyu ¥ yCiIoBUS MPOTEKAHUS XUMUYECKUX PEAKIUA. TUMOIOTUS XUMHUYECKUX PEAKIINH 10
pa3nuyYHbIM Npu3HakaM. Peakunu nonHoro ooMena. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA COJICO0PA3yIOIINX
OKCHJIOB, THJIPOKCHUIOB (OCHOBAHUM, KUCIOPOICOAEPIKAIINX KUCIOT U aM(POTEPHBIX THIPOKCUIOB),
COJIEH.

TemaTnueckoe NIaHUPOBAHKE

No Tema ypoka KosmuectBo
JacoB
1. | XapakrepucTuka XUMHUYECKOTO 3JIEMEHTA I10 €Tr0 1
MOJIOKEHHUIO B nepuoauyeckoit cucreme J[.M.Menzeneena.
2. | XapakTepucTUKa XUMHYECKOTO DJIEMEHTA MIOKUCIIOTHO- 1
OCHOBHBIM CBOMCTBaM.
3. | Ilepeoauueckuii 3aKOHU MIEPUOTUIECKAsT CHCTEMA 1

XHUMHNUYCCKHUX JJICMCHTOB.

XumMuueckas OpraHm3anusd IMprupoabl.

XMu4deckas pCaKnuusl CKOPOCTh XUMHYECKOH pCaKlu.

Karanns ATOPbI U KaTaJIM3.

~Nioo A~
N

OO6oOmmenne u cucremaru3anus 3Hanni. KontponbHas
pabota

8. | [lonoxkeHne MeTaIoB B epuoaudeckoricucreme. Oomue 1
(buznyeckue CBOIICTBa METAJIIOB.

9. | dusnyeckue CBOMCTBA METAJIOB 1

10.| CnaBsl. 1

11.| XumMuyeckue cBOHCTBA METAIIIOB. PA1 aKTUBHOCTH 1
METAaJJIOB

12.| IlpakTnueckast paboTa XMMHUYECKHUE CBOMCTBA METAJUIOB. 1

13.| NonyuennemetasuioB P.K. 3arpsznenue noys MetauiamMu 1




14.| Koppo3uu MeTauioB 1

15.| llemoyHbie MeTaLIBI 1

16.| IlemouyHo3eMEbHBIC METAJLIEI. 1

17.| llpaktuueckas padora Nel"Pemenune sxciepeMeHTanbHbIx | 1
3agau.OnemMenTsl 1 u 2 rpynnll.C."

18.| Ypoxk obomieHns 1 CHCTeMaTHU3aluy 3HaHUH. 1

19.| AnroMuHUH. 1

20.| AmroMuHUHA 1

21.| XKeneso 1

22.| Keneso. 1

23.| IlpakTrueckas padorta Nel" Xumundeckue cBoicTBa xemeza | 1
1 €r0 COCAMHEHUM. "

24.| O0o00IIeHEe U CHCTEMATH3AIMS 3HAHU 110 TEME. 1
"MeTamie"

25.| KonTtponpHas padora Nel o teme "Metaymisr" 1

26.| Hemerayuibl: aTOMBI B TPOCTHIE BemecTBa. Bo3myx. 1
Kucnopon. O3on

27.| Bonopon P.K.3amacer YrieBoaopoioB TroMeHCKOM 1
obOyractu

28.| IlpakTrueckas padota Ne2"Ilomyuenne, cobupanue u 1
pacro3HaBaHue BoJIopoja."

29.| Boma.P.K.3anack! nmpecHoii Bojibl B BuynoBckoM paiioHe 1

30.| Boza B xu3uu uenoseka.P.K. Ounmienne Boas! B 1
BHUKYJIOBCKOM paliOHE

31.| I'aymorens: 1

32.| CoennHeHns rajJoreHoB 1

33.| Ilomyuenue ranoreHoB. buonorndyeckoe 3HaueHUE U 1
MIPUMEHEHHE TAJIOTEHOB M MX COCTMHCHHI

34.| Kucnopoa.P.K. EcTrecTBeHHbIE HICTOUYHUKH KUCIOPO/Ia 1
BukynoBckoro paiioHa

35.| Kucnopon 1

36.| Cepa u e€ coenqunenus P.K. Kucnotueie noxmam 1

37.| Cepnas xucnota. OKUCIUTENBHBIC CBOWCTBA CEPHOI 1
KHUCJIOTBI

38.| O0o01IeHne U cUCcTEMATH3aLMs 3HAHUHA 110 TEME. 1
"MeTtamibr"

39.| Asor P.K.Kucnorasle 1oxmu. 1

40.| AMMuax. 1

41.| Tlpaktuueckas pabdota Ne3"[lomyuenue, cobupanue u 1
pacro3HaBaHue aMMMHUaKa'.

42.| Conu aMMOHHS 1

43.| KucnopoaHsie coeqMHEHUS a30Ta. A30THAsI KHCIIOTA U €€ 1
conr. OKUCIUTEIbHBIC CBOMCTBA a30THOM KHUCIOTHI

44.| KucnopoaHble COeJMHEHHsI a30Ta. A30THas KUCTIOTa U €€ 1
cond. OKUCIUTEIbHBIC CBOMCTBA a30THOM KHUCIIOTBI

45.| CucreMaTu3amus 1 oOOIICHIE 3HAHUH. 1

46.| ®ocdop u ero coenunenus. P.K. 3arpssznenue Box I[TAB 1

47.| ®ocdop u ero coeMHEHHs 1

48.| O6o0IeHre U CUCTEM. 3HaHUH TI0 TEME MOATPYII.a30Ta 1

49.| Yrnepon .P.K. YrneBonoposl TroMeHCKoH obmacTu 1

50.| Kucnoponnsie coequnenus yriueponaa P.K.Okcuner azotau | 1

X BIMSHHE HA 030HOBBIN CIOIA.




51.| IlpakTuueckas padota Ned «[lomyuenue, coOnpanuen 1
pacrio3HaBaHHe OKCHJIA yriaepoa 4 BaJIEHTHOTO.»

52.| Kpemuuii u ero coelMHeHUs 1

53.| O6o01IeHne 1 cucTeMaTH3alKs 3HaHUH 110 TeMe 1
"Hemerass!"

54.| KonrponbHas padorta Ne 2 "Hemerasmisr" 1

55.| [lepuoauueckas cucrema .. MenneneeBa.u crpoeHue 1
aToma.

56.| DnexTpooTpUnaTeTbHOCTh. CTEIICHh OKUCIICHUS. 1

57.| Kimaccuduranus XuMAYECKUX PEaKIii 1

58.| Kiraccudukanus XuMUYECKUX PEaKITHA. 1

59.| Iucconmanys 3JIeKTPOIUTOB B BOAHBIX pacTBopax.Monnsie | 1
YpaBHEHHSL.

60.| Jlucconmarnys 3JIeKTPOIUTOB B BOAHBIX pacTBopax.Monubie | 1
YpaBHEHHSL.

61.| OKHCIUTETHO- BOCCTAHOBUTEIHHBIE PEAKIHH 1

62.| OKHCIUTETHO- BOCCTAHOBUTEIHHBIE PEAKITHH. 1

63.| Heorannueckue BemecTBa MX HOMEHKIIATypa U 1
KJaccuukanus.

64.| HeoraHndeckue BemecTBa MX HOMEHKJIATypa 1
KJaccudukanu

65.| Heoranndeckue BemecTBa WX HOMEHKJIATypa 1
Kiaccudukanu

66.| XapakTepHble XUMHUYECKHE CBOMCTBA HEOPTaHUIECCKIX 1
BEIIECTB.

67.| IloBropenne Metaibl, Hemeramibl. 1

68.| Utorosast KonrposibHas pabora. 1




