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IHosicHuTeIbHAA 3aNIHCKA

PaGouass mporpamma 1Mo XWUMHUU s OCHOBHOW IIKOJIBI COCTaBJieHA Ha OCHOBE:
dyHaaMeHTaTBHOTO  sijpa  coaepxkaHust oOmiero oOpa3oBanusi, TpeOoBaHmii K
pe3ylbTaTaM OCHOBHOTrO o0miero oOpa3oBaHMs, mpelcTaBieHHbIX B denepambHOM
locynapcrBernom Cranmapre OOmero OOpaszoBanust BToporo mnokosienus (IIpukas
Muno6paaykun ot 17.12.2010r. Nel897); mnpumepHbIX TmporpamMM 1O y4eOHBIM
npeaMeram «Xumus 8-9 kimaccel» (cTranmaptsl Broporo nokoienus) M., Ilpocsemenue,
2011; aBTopckoit yueoHoi# iporpammbl O.C.I"abpuensia «IIporpaMma 0CHOBHOTO 00IIIETO
obpazoBanms. Xwumusa. 8-9 xmaccey. M.: [poda,2012; (PI'OC); ocHOBHOMI
o0pa3oBaTebHOM MTporpaMmMbl OCHOBHOTO 00111eT0 00pa3zoBanust MOOY «COI Ne59» .
Kypcka.

Jlannast paboyasi mporpaMMa OpUEeHTHUPOBaHA Ha HUCIOJIb30BaHNE YUEOHUKOB MO XUMUU U
yaeOHO-MeTonu4deckux mocobouit YMK, CO3MaHHBIX KOJUIEKTHBOM aBTOPOB O]
pykoBojictBom O.C.I"apuensna.

OO0mme eI OCHOBHOTO 0011Iero 00pa3oBaHMs € y4eTOM ClleHH(PHKH Kypca XUMHUHU
enu xumuyeckoro od6pa3zoBaHUsl B OCHOBHOM IIKOJE (HOPMYIUPYIOTCS Ha HECKOJIBKHX
YPOBHSIX: TJIO0AJIBHOM, METAalpeAMETHOM, JIMYHOCTHOM M IPEIMETHOM, Ha YpPOBHE
TpeOoBaHUH K pe3yIbTaTaM OCBOCHHUS COJIEPKAHUS MTPEIMETHBIX IPOrpaMM.

OcHoBHOE o00miee oOpa3zoBaHHME - BTOpas CTymeHb 00miero oobpazoBanus. OmHON U3
BaXHEHIIINUX 3a7a4 3TOTO 3Tama SIBJISETCS MOATOTOBKA O0yYaroONIMXCsi K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W TMpodeccuoHalbHOro mytu. OOyuaromuecs
JOJKHBI HAYYUTHCS CAMOCTOSTEIHHO CTABUTH LM U OMPEIENATh IyTH UX JOCTHXKEHUS,
WCTIOJB30BaTh NMPHOOPETCHHBI B IIKOJIE OMBIT ACATEIBHOCTH B PEAJbHON KU3HH, 32
pamMKaMu y4yeOHOro mpolecca.

['maBHBIE 11€7TM OCHOBHOTO O0IIIETO 0Opa30BaHUsI COCTOST B:

1. dopmupoBaHMM [ENOCTHOTO TPEACTABICHHUS O MHpPE, OCHOBAaHHOIO Ha
NpUOOPETEHHBIX 3HAHUAX, YMEHHX U CIIOCO0aX MesITeIHbHOCTH;

2. mpuoOpeTeHHH  OMbITa  Pa3HOOOpa3HOW  NEATENbHOCTH,  IO3HAHUSA U
CaMOII03HAHUS;

3. TMOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BbIOOpAa HMHAWBUIYalbHOMN
oOpazoBarenbHON WM MPOo(dheCCUOHATBFHON TPACKTOPHUH.

Bosb1ioit Bkaa B TOCTHKEHUE TIIaBHBIX 11€1ed OCHOBHOI'O 00IIero 00pa3oBaHusi BHOCUT
nzydyeHue xumun. Kotopoe npu3Bano o0ecreuuTs:

1. ¢dopmupoBaHue cHCTEMbl XMMHUYECKHUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4HOU KapTHHBI MUDAa;

2. pa3BUTHE JIMYHOCTH OOYYaAIOUIMXCS, UX HMHTEJIEKTyalbHOE U HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (POPMUPOBAHME Y HUX T'YMAHUCTHUECKUX OTHOLIEHMH U
HKOJIOTHYECKH 11e71eCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOM J1€ATEIBHOCTH;

3. BBIpaOOTKY MOHUMaHUS OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XMMHH, a TAKKE
¢dbopMHUpOBaHHE OTHOLIEHMS K XHUMHMHM KaK K BO3MOXXHOM obOmactu Oymyiuei
MPaKTUYECKON JESITebHOCTH;

4. QopmupoBanue  yMmeHuil ~ Oe3omacHOro  oOpalieHuss € BellecTBaMH,
HCIOJIb3YEMBIMU B ITOBCEAHEBHON KU3HU.

LenssMu U3y4eHUs XMMUU B OCHOBHOM IIKOJIE SIBJISIOTCS:

1. dopmupoBanue y oOydalOmUXCS YMEHHS BHUIAETh U IOHUMAaTh LEHHOCTh
00pa3oBaHMsl, 3HAYMMOCTb XHMHYECKOTO 3HAHHMS JUIS KaXAOro YeloBeKa
HE3aBHCHUMO OT €ro NpoeCCHOHAIBHON NeSTEIbHOCTH; YMEHUS pa3iudarh (pakTsl
U OLICHKH, CPaBHUBATh OIICHOYHBIC BBIBOJBI, BUIETh MX CBS3b C KPUTEPUAMHU
OIIEHOK M CBA3b KPUTEPUEB C OMNPEICICHHOW CHCTEMOM IEHHOCTEM,
(bopMyIHMpoBaTh M1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

2. dopmupoBaHue y OOyYarOMIMXCS IEIOCTHOTO MPEICTABICHUS O MHUpPE M POJIH
XMMHU B CO3/IaHUM COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MHUPA; YMEHHUS



OOBSICHATH OOBEKTHI M MPOLECCHI OKPYXKAIOIIEH AeHCTBUTEILHOCTH — IPUPOIAHOM,
COIMAJIbHOW, KYJbTYpPHOM, TEXHUYECKOW Cpelbl, HCHOJb3Yysd IJId ITOro
XUMHUYECKHUE 3HAHUS;
3. mpuoOpeTeHne 00y4arolMMHKCs OINbITa Pa3HOOOPa3HOH NeATeNbHOCTH, TO3HAHUS
1 CaMOIIO3HAHUS; KJIFOUEBbIX HABBIKOB (KIHOYEBBIX KOMIIETEHTHOCTEN), UMEIOIINX
YHMBEPCAJIbHOE 3HAYEHUE [UIsl PaA3IUYHBIX BUJOB JEATCIBHOCTH: PEIICHUS
npobneM, TMPUHATHA peIIeHUl, TMOMCKa, aHajau3a W 00paboTku MH(OpMaIUH,
KOMMYHHMKATHUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPEHMM,  COTPYIJHHYECTBA,
0€301MacHOT0 O0pAIECHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.
OchosHblmu udesmu y4eOHOro npeaMeTa XuMust ABIsSIOTCS:
O MaTepualibHOE €AMHCTBO BEIIECTB ECTECTBEHHOIO MUpPA, UX T€HETUYECKAsI CBSI3b;
O IPUYMHHO-CJICICTBEHHBIE CBSA3M MEXAY COCTaBOM, CTPOEHHEM, CBONCTBaMH,
IIOJIyYEHUEM U IPUMEHEHUEM BELLECTB;
O II03HaBa€MOCTb BELIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHNUS XUMUYECKHUX PEaKIIM;
O oOBsICHAIOLIAs W MPOTHO3UpPYIOLIAs  poOJib  TEOPETUYECKUX  3HAHUH  JUIA
(aKTOJIOrMUeCKOro MaTeprana XuMHUH JIEMEHTOB,;
O KOHKPETHOE XMMHUYECKOE COEIMHEHUE KaK 3B€HO B HEMPEPBIBHOM LIENH MPEBPALCHUM
BELIECTB, YYacTBYIOIIEE B KPYrOBOPOTE XHMHUYECKUX D3JIEMEHTOB M XUMHUYECKOU
ABOJIIOLINY;
O OOBEKTUBHOCTh U II03HABAEMOCTh 3aKOHOB MPHUPOAbI; 3HAHME 3aKOHOB XUMHUH
MO3BOJISIET  YHPaBJIATh  XUMHYECKMMM  IPEBPAICHUSI MM BELIECTB,  HAXOIUTb
HKOJIOTUYECKU Oe30MacHble CIocoObl MPOM3BOJCTBA U OXPaHbl OKpY’Karolleld cpelbl OT
3arpsi3HEHUs;
O B3aUMOCBSI3aHHOCTb HayKHM W IPAKTUKH; TPeOOBAHUS MPAKTUKM — JBHXKYIUAs CUIIA
pa3BUTHS HAyKH, YCIEXU IPAKTUKU OOYCIOBIIEHBI JOCTUKEHUSIMHU HAYKU;
O pPa3BUTHE XUMUYECKON HAYKM U XMMH3aLMs HAPOJHOTO XO3SMCTBA CIIyXaT HHTEpecaM
YyeloBeKa M OOILIecTBa B 1LIEJIOM, HWMEIOT T'YMAaHMCTUYECKUH XapakTep M IpU3BaHbI
CIOCOOCTBOBATh PEILIEHUIO II100ATBHBIX TPOOJIEM COBPEMEHHOCTH.
OTU U peau3yroTCs IyTeM JOCTHXKEHUS CIEIYIOIINX yeel:
Gopmuposanue y ydamuxcsi XMMHYECKON KapTHHBI MHUpa KaK OpraHUYecKOM 4acTH ero
L[EJIOCTHOW €CTECTBEHHOHAYYHOU KapTHHBI,
pazeumue TIO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAIbHbBIX M TBOPYECKHX CIIOCOOHOCTEN
yyalmxcs B Mpoliecce M3Y4YeHHUsS UMU XMMHYECKON HayKHU U €€ BKJIaJa B COBPEMEHHBIN
Hay4YHO-TEXHUYECKHUH ITPOrpecc;
dopmuposanue BaXHENIINX JIOTUYECKUX OINEpalluid MBIIUIEHUs (aHaldu3, CHHTE3,
0000IIeHre, KOHKpeTH3allMus, CpaBHEHHWE W JIp.) B TIpollecce IO3HAHUS CHUCTEMBbI
BAKHEUIINX MTOHATUHN, 3aKOHOB ¥ TEOPUH O COCTaBE, CTPOCHUH M CBOMCTBAX XMMHUYECKUX
BELIECTB;
gocnumanue yOeKIEHHOCTH B TOM, YTO NPUMEHEHHUE MOJIyYEHHBIX 3HAaHUM U YMEHUH 1o
XUMUU  sBJIsieTCs  OOBEKTMBHOM HEOOXOOUMOCTBIO Il  Oe3omacHOM paboThl C
BElIECTBaMH U MaTepuajaMu B ObITY U Ha POU3BOJICTBE;
npoexmupoearue N peaiu3ayus BbIITyCKHUKaMU OCHOBHOM LIKOJIBI JUYHON
o0Opa30BaTeNbHOM TpaekTopuu: BbIOOP Npouiast oOydyeHus B cTapllied IIKOJIEe WU
po¢heCCHOHATLHOTO 00Pa30BaTEIBLHOIO YUPEXKICHUS;
061a0eHue KIIIOUEeBbIMU KOMITETEHIUSIMU (yueOHO-1I03HaBaTEIbHBIMU,
MH(POPMAIIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKATHBHBIMN )
OO0mas xapakrepucTuka yueOHOro npeaMera XuMms
B cootBerctBUM ¢ DenepaibHBIM TOCYJApCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM
OCHOBHOTO  o0miero  oOpa3oBaHWsI ~ ydJalMecss  JIOJDKHBI — OBJIAJIETh  TaKHUMH
MO3HABATENbHBIMU YUYEOHBIMU JEHCTBUSAMH, KaKk yMEHHE (HOPMYIHpPOBATh MPOOJIEeMy U
TUIOTE3Y, CTaBUTh LI€JIM M 3a7aud, CTPOUTH IUIAHBl JOCTHKEHUS LEeJIed M pelleHus
IIOCTABJIEHHBIX 3a7a4, MPOBOJUTH IKCIEPUMEHT M HAa €ro OCHOBE J€NaTh BBIBOABI U



YMO3aKJIKUCHUA, MPECACTABIIAAITL UX W OTCTAWBATH CBOIO TOYKY 3PCHUA. KpOMe TOro,
y4amuecss JOJDKHBI OBJIQJICTh INPHEMaMH, CBSI3aHHBIMH C OINPEICICHHEM IOHSTHA:
OrpaHn4uBaThb HX, OIMKUCBIBATH, XAPAKTCPU30BATH WU CPABHUBATL. CJIC[[OBaTeJIBHO, Inpu
U3y4CHHH XHMHH B OCHOBHOM MIKOJIC Yy4alluecs JMJOJDKHBI OBJAICTh Y4eOHBIMU
[[ef/'ICTBI/ISIMI/I, IIO3BOJJIAIOIIUMHA UM JOCTHUYb JIMYHOCTHBIX, MNpECAMCTHBIX n
MeTanpeMETHBIX 00pa30BaTeIbHBIX Pe3ylbTaTOB.OCOOCHHOCTH COIEpIKaHUs 00ydeHHS
XMMHAU B OCHOBHOM LIKOJIE OOYCIOBIIEHBI CHEUM(UKOM XUMHM KaKk HAyKd U
HOCTaBJICHHBIMH 3a1a4aMi. OCHOBHBIMH IPOOJIEMaMH XHMHUH SIBISIFOTCSIU3YYCHUEC
COCTaBa M CTPOCHHUS BEILIECTB, 3aBHCUMOCTH HX CBOMCTB OT CTPOCHHS, IOJYYCHUE
BEIIECTB C 33/IaHHBIMH CBOWCTBAMH, HCCJICJOBAaHUE 3aKOHOMEPHOCTEH XHMHUYECKUX
peaKI_II/Iﬁ nu HYTeﬁ YIIpaBJICHUA UMU B LCJIAX TOJTYUYCHUA BCIICCTB, MATCPUAJIOB, SHCPTHUU.
[IpemiaraeMoe mocoOMe IO XHUMHU pPACKpbIBaeT BKJAJX Yd4eOHOro mpeamera B
JIOCTIDKEHHE IIeJiell OCHOBHOrO oOOIIero oO0pa3oBaHHMS U ONpeAessieT BaKHEHIIHe
coziepIKaTeIbHbIC JTMHUH PEIMETa:
e «BEIIECTBO» — 3HAHME O COCTaBE W CTPOCHUHU BEIIECTB, MX CBOMCTBaX M
OMOJIOrMYECKOM 3HAYCHUH;
L] «XHUMHUUYCCKas pCakluAa» — 3HAHHUC O MPECBPALICHUAX OJHHX BCHICCTB B JAPYIUC,
YCJIOBHSIX TIPOTEKAHHS TAKUX TPEBPAIICHUI U CIIOCO0aX yIPABICHUS PEaKIHSIMHU;

e (NPUMEHEHHE BEUIECTB» — 3HAHUE M OIbBIT 0E30MaCHOTO OOpalleHUus C
BEIIECTBAMH, MaTepuallaMH M MpolleccaMHi, HEOOXOAMMBIMH B OBITY W Ha
MIPOU3BO/ICTRBE;

e  3bIK XMMHUU» — ONEPUPOBAHUE CHUCTEMOHN BaXHEMIINX XUMUYECKUX IOHATHUH,
3HAaHWE XMMHYECKOM HOMEHKJIATypbl, T.€. WX Ha3BaHUSA (B TOM UHUCIE U
TPUBHAJIbHBIC), BIAJICHUE XMMUYECKOH CUMBOJIMKOM (XMMHUYECKUMH (hopMyaamu
U ypaBHEHUSIMH), a TaKXe MpaBuUja MepeBoja MH(OPMALUU C €CTECTBEHHOI'O
A3bIKA Ha A3BIK XMMUU U 00OpATHO.

IlockonbKy OCHOBHBIE COJEP)KATEIbHBIE JIMHUM ULIKOJBHOTO Kypca XHMHUU TECHO
neperuieTeHsl. B mporpamme cofepkaHue NpeAcTaBIeHO HE N0 JUHUAM, a [0 pa3JeaM.
3HauUUTENbHOE MECTO B COJIEPIKaHUU Kypca OTBOAUTCS XUMUUYECKOMY dKcrepuMeHTy. OH
M03BOJISIET CPOPMUPOBATh y YHAIMXCs CHELUAIbHbIE NMPEAMETHbIE YMEHUS paboTaTh C
XUMHUYECKUMH BEUIECTBAMHM, BBIMOJIHATh MPOCTbIE XWMUYECKHE OIBITHI, HAyYUTh HX
0€30MacHOMY U HKOJIOTHUECKH I'PaMOTHOMY OOpallleHHIO C BELIeCTBaMU B OBITY M Ha
IIPOU3BO/ICTBE.

[TpakTuyeckue pabOThI CIrPYNIUPOBAHbBI B OJIOKM — XMMHUYECKHE MPAKTUKYMBbI, KOTOPbIE
CIIy>KaT He TOJIbKO CPEACTBOM 3aKpPEIJICHUS] YMEHUIN M HaBBIKOB, HO U KOHTPOJISI KAUeCcTBa
ux cpopmupoBanHocTH. [To cBoeMy yCMOTpeHHIO, a TaKKe MCXO[s, U3 BO3MOXKHOCTEH
IIKOJIbHOTO KaOWHEeTa XUMHH, YUYUTENIb MOXKET U3MEHUTh U CTPYKTYPY HPEICTaBICHHOTO
B IIpOrpaMMe MpakTHUKyMa, HalpuMep, YBEIUYUTh YUCIIO JJAOOPaTOpPHBIX paboT 3a cueT
COKpAILIEHUS JEMOHCTPALIHIA.

3T0 BO3MOKHO MTPU HEOOJIBIION HAMOIHAEMOCTH KJIACCOB B CENBbCKUX IIIKOJIAX, OCOOCHHO
MaJOKOMIJIEKTHBIX.

I'maBHOE OTiAMYME MpensaraeéMoil MporpamMMmsl 3aKI0YacTCs B ABYKPATHOM YBEIMYEHUU
BPEMEHH, OTBEJIEHHOTO Ha u3ydeHue paszaena «MHoroodpasme BEUIECTB». DTO CBI3aHO
CO CTpeMJICHHEM aBTOPOB OCHOBATEIbHO OTpabOTaTh BaKHEHIIME TEOPETHUECKHUE
MOJIOKEHUS Kypca XMMHHM OCHOBHOW IIKOJBI HAa OoraToM (PakTOJIOTMYECKOM MaTepualie
XMMHUU 3JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

B mponecce ocBoeHuss mporpammbl Kypca XUMHUHU JUIsi OCHOBHOM IIKOJIBI yYallluecs
OBJIQJICBAIOT YMEHUSMH CTAaBUTh BOIPOCHI, HAOIIOaTh, OOBSICHSITH, KIaCCU(PUIIUPOBATH,
CpaBHMBATh, IPOBOAMUTH JKCIIEPUMEHT U HHTEPIPETUPOBATH BBIBOJABI HA €r0 OCHOBE,
OTIpeENATh UCTOUYHUKM XHMUYECKOM MH(pOpMaIuu, MOoJy4yaTh W aHaJIU3UPOBATH €€, a



TaKKe TOTOBUTh Ha JSTOH OCHOBE COOCTBEHHBIH WH(POPMALMOHHBIA IMPOIYKT,
MIPE3EHTOBATDH €r0 U BECTH JUCKYCCHIO.
[Iporpamma Kypca XUMHH JUIi OCHOBHOM IIKOJIBI pa3padarbiBajlaCh C y4eTOM
MepBOHAYANIbHBIX IMPEACTABICHHM, MONTYYEHHbIX YYal[UMHUCS B HAYaJbHOM IIKOJIE MpPH
U3YYEHUHM OKpyxkatomero Mupa. Ilpennmaraemas nporpamMma, XOTsI M HOCHUT
OOIEKYNbTYpPHBIM XapakTep M HE CTaBUT 3aJady Mpo(eccHoHANbHON MOArOTOBKU
YUaIIUXCsl, TEM HE MEHEE, MO3BOJIIET UM ONPEAETUTHCS C BBIOOPOM Mpoduis 00ydeHus B
cTapuieil mkoje. B mporpamMe mnpeaycMOTpeHO pe3epBHOE BpeMs, TaK Kak peajibHas
IIPOJOJDKUTENBHOCTh Y4EOHOIO rojia BCErJa OKa3bIBACTCSl MEHbIIE HOpMAaTHUBHOW. B
CBSI3H C TIEPEXO0J0OM OCHOBHOM IIKOJIBI HA TaKyto (JOpMy UTOTOBOM aTTecTaruu, kak [ A,
B Kypce IIPe1yCMOTPEHO BPEMSI Ha ITOATOTOBKY K HEH.
YyeOHoe copepkaHue Kypca XUMUU BKIIIOYAET:
Xumust. 8 knacc. 684, 24 B HEJIENIO
Xumus. 9 xnacc. 68 4, 29 B HEJIEIO
Jiis peanu3zanuu padoueit nmporpamMmel B yaeOHoM tutane MbOY «COII Ne59» r.Kypck
BBIICNICHO 44 (Bcero Ha mepuoJi oOydeHus) mo 24aca B HeAelo ¢ 8 mo 9 kiacc, BCero B
rox 1364. Yuebnsrii roxa B 8- 9 kitacce paccuntad Ha 34 Henenu
ABtopckas yuebnass mnporpamma O.C.I'abpuensiu «[Iporpamma OCHOBHOTO OOIIETO
obpazoBanus. Xumus. 8-9 kmacce». M.: [Ipoda,2012. (PI'OC);
ILleHHOCTHDBIE OPHEHTHPBI COJIeP:KAHUS Y1eOHOr0 MpeIMeTa XUMHS
LleHHOCTHBIE OPUEHTUPHI Kypca XUMUM B OCHOBHOM IIIKOJIE ONPEACNISIIOTCS CIeuDUKOoi
XUMHH Kak Haykd. [IoHSTHE «II€eHHOCTH» BKIJIIOYAET EIUHCTBO OOBEKTHUBHOTO (cam
O00BEKT) W CYOBEKTHBHOTO (OTHOIIEHHE CYOBEKTa K OOBEKTY), MOATOMY B KauecTBE
LIEHHOCTHBIX OPUEHTHUPOB XMMHUYECKOTO OOPa30BaHMsI BBICTYNAIOT OOBEKTHI, U3ydaeMble
B Kypce XMMHH, K KOTOPOMY y oOydaromuxcsi (GOpMUpPYETCsi IIEHHOCTHOE OTHOIICHHE.
[Tpu 5TOM BeayIyto pojib UTPArOT MO3HABATEIbHbIC IEHHOCTH, TaK KaK JaHHBIA yuyeOHbIN
IpeIMEeT BXOAUT B IPYIIY HPEIMETOB [TO3HABATEIBHOIO IIMKJIA, IJIaBHAs 1€JIb KOTOPBIX
3aKJIF0YAETCS B U3YUEHUU IPUPOIBL.
OcHOBY IO3HaBaTEJIbHBIX LIEHHOCTEN COCTaBJISIOT HAay4YHbIE 3HAHMSI, HayUHbIE METOJIbI
MO3HAHUS, a IIEHHOCTHBIE OpUEHTAlMH, (popMHpyeMble y OO0yYaromuxcs B Ipoliecce
U3YYEHUS XUMHUH, IPOSBIISIOTCA:
e B IPU3HAHUM LICHHOCTH HAyYHOTO 3HAHUS, €ro IMpaKTU4YECKOW 3HAYMMOCTH,
JIOCTOBEPHOCTH;
e B IICHHOCTH XMMHYECKHX METOJOB UCCIIEN0BAHNUS KUBOW U HEXKUBOW IIPUPOIBL;
e B IIOHUMAHUM CJIOKHOCTHU U MPOTHUBOPEUYUBOCTH CaMOT'0 MpoIiecca MO3HAHUS Kak
U3BEYHOT0 cTpemiieHus k Mcrune.
B kauecTBe 00BEKTOB LIEHHOCTEN Tpy/a M ObITa BBICTYNAIOT TBOpYECKasl CO3MIaTENbHAs
NesTeNbHOCTb, 3J0POBbIM 00pa3 ’KU3HHU, a LIEHHOCTHBIE OPUEHTALUU COJIepKaHUsA Kypca
XUMHH MOTYT pacCMaTpUBaThCs Kak (pOpMUpPOBaHUE:
e  YB@XUTEJIBHOTO OTHOILEHUS K CO3UAATEIbHON, TBOPUECKON JEATEIBHOCTH;
e TOHMMAaHHUS HEOOXOAMMOCTH 370POBOr0 00pa3a KM3HHU;
e MOTPeOHOCTU B 0€3yCIOBHOM BBINOJIHEHHH MPaBUII GE30MIACHOIO UCIOIb30BAHUS
BELIECTB B [IOBCEHEBHOM KU3HU;
e  CO3HATENBHOTO BBIOOPA OyayIeil mpodecCHoHaNbHOM e TETbHOCTH.
Kypc xumum o6nagaer BO3MOXHOCTSAMH Ui (OPMUPOBAHUS KOMMYHUKATHBHBIX
LIEHHOCTEW, OCHOBY KOTOPBIX COCTaBJISIIOT MpoOIecC OOLIEHHs, TpamMOTHas peyb, a
[IEHHOCTHbIE OPUEHTAIlMU HAMpPaBJICHbl HA BOCIIUTAHUE Y yUAIIUXCS:
e IPABUJIIBHOTO HUCIOJIb30BaHUS XMMHUECKON TEPMUHOJIOTUU U CUMBOJIMKHY;
e TMOTPeOHOCTH BECTU AMAJIOT, BBICIYUIMBAaTh MHEHHME ONIOHEHTAa, y4acTBOBaTh B
TUCKYCCUU;
e  CIOCOOHOCTH OTKPBITO BbIpa)kaTh U apryMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY
3peHusl.



VYuebHblil mpeaMer «XUMHUS», B COJACPNKAHUUM KOTOPOTO BEAYIIMM KOMIIOHEHTOM
ABJISIIOTCSL HAaydHble 3HAHMUA M HAy4dHbIC METOJAbI IO3HAHUS, IO3BOJIAET HE TOJIBKO
dbopmMHpOBaTh y y4alluXcs I[EJIOCTHYIO KapTHHY MHpa, HO M NpoOyKAaTh y HHX
HMOLMOHAIBHO-1IEHHOCTHOE OTHOLICHHE K M3Yy4aeMOMY MaTepHaiy, CO3/1aBaTh YCJIOBUS
i GOPMHPOBAHUSI CUCTEMBbI IIEHHOCTEH, ONPEACISIOmE TOTOBHOCTh: BBIOMpPATh
OIIPEJICJICHHYI0 HAIpPaBIEHHOCTb JEHCTBUM; IEWCTBOBATH ONPEAEICHHBIM 00pa3oM;
OLIEHUBATh CBOM JICHCTBHS U JICMCTBUS APYTHX JIIOJEH MO ONpeNeIeHHBIM [IEHHOCTHBIM
KPUTEPHSIM.

OCHOBHBIM PE3yJbTATOM ITO3HABATEILHOTO OTHOIIEHUS K MHUPY B KYJbTYPE SBISETCS
YCTAQHOBJICHHE CMBIC/IA U 3HAUEHHsI COJIepKaHUsl OOBEKTOB U sIBIEHUM nmpupoasl. Takum
oOpazom, mo3HaBaTenbHas (GyHKIUS y4yeOHOro mnpenmera «XHMHS» 3aKIIOYACTCS B
CIIOCOOHOCTH €ro COZAEp:KaHUs KOHIEHTPUPOBATh B ce0e Kak 3HaHMSA O BEIIECTBaX U
XUMHUUYECKUX SIBJICHUSIX, TAK U NO3HABAMENbHbIE YEHHOCTU.

OMHOWIEeHUS K.

XUMHUYECKHM 3HAHHUSM KaK OJHOMY M3 KOMIIOHEHTOB KYyJbTYpPHI YEJIOBEKA HAPSILY
C IpyTMMH €CTECTBEHHOHAYUHBbIMU 3HAHUSIMHU, €IMHON Pa3BUBAIOLICHCS CUCTEME;

OKpY’KaIOIIeMy MUPY KaK MUPY BEIIECTB U MPOUCXOISIINX C HUIMU SIBICHUIA;

[IO3HABATEJILHOM J1€ATENILHOCTH (KaK TEOPETHUUECKON, TaK U SKCIIEPUMEHTAIBLHOM)
KaK UCTOYHMKY 3HAHUU;

HNOHUMAHUS

O00BEKTHBHOCTH U JOCTOBEPHOCTH 3HAHUHN O BEIIECTBAX M MPOUCXOISIINX C HUMH
SBJICHUSIX;

CIIOKHOCTM M OECKOHEYHOCTH IIpolecca I03HaHUS (Ha NpHUMEpEe HCTOpUU
XUMHUYECKHX OTKPBITHI);

JIeCTBUSL 3aKOHOB TPHUPOJIBI M HEOOXOJMMOCTH HX yd4eTra BO Bcex cdepax
NesITeIbHOCTH YEJIOBEKA;

3HAYCHHUS XUMHYECKUX 3HAHWA JJIsI pEUIeHHs TII00aJNbHBIX  MpolieM
4yeJoBeYecTBa  (HEPreTHUeCKOM, ChIPbEBOM, IPOJOBOJIBCTBEHHOM, 370pPOBbS U
JIOJITOJIETHS YEJIOBEKA, TEXHOJIIOTMUYECKUX aBapui, rI100aIbHOM 3KOJIOTUH U 1Ip.);

BOXHOCTH HAayYHbIX METOJOB IMO3HaHUSA (HAOJMIOJEHUS, MOJEIMPOBAHUS,
AKCIIEPUMEHTA U JIp.) MUpa BELECTB U pPEeaKLUi.

Pacmupenue cgep uenoBe4ecKOH IesITeTbHOCTH B COBPEMEHHOM COLIMyMeE
Hen30eXHO BJIEYET 3a cOOON HEOOXOAMMOCTh (DOPMHUPOBAHMS y YYAIIUXCS KYJIbTYpPbI
TpyAa U ObITa MPU U3YYEHUHU JIFOOOro y4eOHOro MpeaMeTra, KOTOPOe HEBO3MOXKHO 0e3
BKJIFOUEHUSI COOTBETCTBYIOIINX YyeHHOCmel mpyoa u Ovima B COJEpKaHUuE ydeOHOTo
npeameTa «XuMHus»:

OMHOWEHUS K.

TPYAOBOW JEATENIBHOCTH KaK €CTECTBEHHON (PU3MUECKOW M MHTEUIeKTyaIbHOM
MOTPEOHOCTH;

TPYAY KaK TBOPYECKOH NEeSATETbHOCTH, MO3BOJIAIONIEH MPUMEHSATh 3HAHUS Ha
MPAKTHKE;

NOHUMAHUS He0OX0OUMOCIU:

ydeTa OTKPBITHIX M M3yYEHHBIX 3aKOHOMEPHOCTEH, CBEIEHUI O BEIIECTBAaX M HX
MIPEBpAILEHHUSIX B TPYJIOBO 1€ TETbHOCTH;

MOJIHOW peanu3anud (PU3NYEeCKMX W YMCTBEHHBIX BO3MOKHOCTEH, 3HaHWMA,
yMeHUH, cnocoOHOCTEH MPH BBHIOIHEHUH KOHKPETHOTO BUJIA TPYAOBOM 1€ TENbHOCTH;

COXpaHEHHUsI U MOJAJIeP>KaHNUs COOCTBEHHOTO 3/I0POBBS U 3/I0POBbS OKPY)KAIOIIUX,
B TOM YHCJI€ TUTAHUS C YUETOM COCTaBa U SHEPIreTHUECKONW IEHHOCTH MHILH;

coOnrofieHHsl MpaBuUil OE30MacHOrO HCIOJIb30BAaHUS BEIIECTB (JIEKapCTBEHHBIX
MPEenapaToB, CPEACTB OBITOBOM XUMHHM, MECTULIUIOB, FOPIOYE-CMAa30YHbIX MaTepHAJIOB U
Jp.) B TIOBCETHEBHOM KU3HH,



OCO3HAHMSI JTOCTHIKEHHUS JIMYHOTO yclieXa B TPYJOBOM AEATENbHOCTH 3a CYET
COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUM C COLUAIbHBIMU CTaHJApTaMu U
MOCTIETYIOIUM COIMAIbHBIM OJJOOPEHUEM JTOCTH)KEHUH HAYKH XHMHUU M XUMHYECKOTO
MIPOM3BOJICTBA JJISl Pa3BUTHUSI COBPEMEHHOI'O OOIIECTBA.

OnbIT 3MOIMOHATLHO-IIEHHOCTHBIX OTHOLICHUH, KOTOPBIA ydalruecs MoJydaroT
IpU U3YYEHUU Kypca XMMHH B OCHOBHOM IIKOJIE, CIIOCOOCTBYET BBICTPAMBAHHIO HWMHU
CBOCH KM3HEHHOU MO3ULIMH.

CogepxaHue yuyeOHOrO TMpeIMeTa BKJIIOYAE€T COBOKYMHOCTb HPABCBEHHbIX
YeHHocmel.

OMHOWEHUS K.

cebe (oco3HaHHME COOCTBEHHOTO IOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO OJTa,
JUCHUILUTMHUPOBAHHOCTh, YECTHOCTb M MPaBAUBOCTb, IPOCTOTA M CKPOMHOCTb,
HETEPIUMOCTb K HECTIPaBeIJIMBOCTH, NpU3HAHUE HEOOXOIMMOCTH
CaMOCOBEPIICHCTBOBAHMS);

JIPYTUM JTIOAAM (TYMaHHU3M, B3aUMHOE YBOKEHHE MEXAY JIOJAbMHU, TOBAPHUILECKAsS
B3aMMOIIOMOIIb U TPeOOBATEIbHOCTD, KOJUIEKTUBH3M, 3200Ta O IPYrUX JIOJAX, aKTUBHOE
pearupoBaHue Ha COOBITHS (pelepaTbHOTO, PETHOHATHHOTO, MYHHIIUIIAIEHOTO YPOBHEH,
BBITIOJTHEHUE OOIIECTBEHHBIX MOPYUYCHHUI);

CBOEMY Tpy1y (I0OpOCOBECTHOE, OTBETCTBEHHOE MCIIOJIHEHHE CBOMX TPYJIOBBIX H
y4eOHBIX OO0S3aHHOCTEH, pPa3BUTHUE TBOPUYECKHX Hayal B TPYAOBOH MAESITEIbHOCTH,
MPU3HAHUE BAKHOCTH CBOETO TPY/a U PE3YJbTATOB TPYyAa IPYTUX JIOJCH);

npupoje (6epexHoe OTHOIIEHHE K €€ OOrarcTBy, HETEPIUMOCTh K HapyIICHUSIM
HKOJIOTHYECKUX HOPM M TpeOOBaHMH, OHKOJOTHMYECKH TPAMOTHOE OTHOIIEHHE K
COXpaHeHHUI0 ruapocdepsl, artMochepsl, TOUBbI, OUOCheEpbl, YETOBEUECKOr0 OpraHu3Ma;
OLIEHKA JEeWCTBUS BONPEKH 3aKOHAM IMPHPOJBI, MPHUBOIAIIAS K BO3HUKHOBEHHUIO
I00ANBHBIX TIPOOIIEM);

HOHUMAHUSL HE0OX0OUMOCIU:

YBOXHUTEIBHOTO  OTHOLIEHUS K  JIOCTIDKEHUSIM  OTEYECTBEHHOW  HAyKH,
MCCIIEIOBATEILCKONW JIEATEIFHOCTH POCCHICKUX YUYEHBIX XHMHUKOB (IATPHOTHYECKUE
YyBCTBA).

OOpa3oBanue mnpexacTaBieHuil, (GOPMUPOBAHHUE TMOHATUH B OOYYEHUH XUMHHU
IIPOUCXOJIUT B MpoIlecce KOMMYHHUKAIMKM C MCIIOJIb30BAaHHEM HE TOJBKO €CTECTBEHHOTO
S3bIKa, HO WM XHWMHYECKUX 3HAKOB, (OpPMyN, YpaBHCHHH XHMHYSCKUX PEaKIHi,
0003HAYAIOIINUX OTH BEIIECTBA U SBIEHUS, T. €. XUMHUYECKOTO s3bIKa. Takum oOpazom,
y4eOHbI mpeamer K XUMus>> uMeeT OOJbIlIMe BO3MOXKHOCTH [UIs (OPMHUPOBAHUS Y
yUaIIUXCS KOMMYHUKAMUBHBIX YEHHOCM eIl

He2amueHo20 OMHOULEHUs K.

HaAPYIICHUIO HOPM $SI3bIKa (€CTECTBEHHOTO U XUMHUYECKOT0) B PA3HBIX HCTOYHUKAX
uHpopmanuu (nureparypa, CMU, Unrepner);

3aCOPEHUIO peyH;

HOHUMAHUSL HE0OX0OUMOCIU:

MPUHSTUS PA3JIMUHBIX CPEJCTB M MPUEMOB KOMMYHUKAIIUH;

MOJTy4YeHUsT THPOPMALIUHU U3 PA3TMYHBIX UCTOYHUKOB;

apryMEHTUPOBAHHOW, KPUTHUYECKOW OLEHKH HWH(POpPMAIUU, TOIy4YeHHOU U3
Pa3IUYHBIX HCTOYHUKOB;

COOOIIeHNs] TOYHOM U JOCTOBEPHOM HH(pOpMAIHH;

SICHOCTH, JOCTYITHOCTH, JIOTHMHOCTH B 3aBUCHMOCTH OT UENH, IMOJHOTHI WU
KPaTKOCTH U3JI0KEeHUS WH(OpMAIINU;

CTpEMJICHUSI TIOHSTH CMBICI OOpAalIeHHOW K 4YeloBeKy pedyn (YCTHOH W
MUCEMEHHOM);



BEJICHUS JTMajora ISl BBISABICHUS PAa3HBIX TOYEK 3PEHUS HAa PACCMaTPUBAEMYIO
MH(OPMALINIO, BBIPAXKEHHS JTMYHBIX OLIEHOK M CYXICHWM, MPUHATUS BBIBOJA, KOTOPHBIHA
(dbopMupyeTcst B IpOIecce KOMMYHUKAIINU;

NpeIbSBICHUS CBUIETENILCTB CBOEH KOMIIETEHTHOCTH M KBaJIM(UKALUU IO
paccMaTpuBaeMoMy BOTIPOCY;

YBa)KCHUSI, MPUHATHS, MOAJIEPKKH CYIIECTBYIOUIMX TPaJulUi M OOIIUX HOPM
A3bIKa (ECTECTBEHHOI'O U XUMUYECKOTI0);

CTPEMJICHHS] TOBOPUTD, HUCIIONb3Ys U3y4aeMble XUMHUUECKUE TEPMUHBI U TTOHSTHS,
HOMCHKJIATYPY HEOPTaHUYECKUX M OPTaHWYECKUX BEIIECTB, CUMBOJIBI, (OPMYIIBI,
MOJIEKYJISIPHbIE Y MOHHBIC YPaBHEHUS peaKLIUi.

st popmupoBaHuUst TyXOBHOUM JIMYHOCTH TPEXKIEC BCEr0 HEOOXOAUMO Pa3BUBATH
ACTETUYECKOE OTHOIICHHUE YEeIOBEKa K JIEHCTBUTEILHOCTH, TBOPUYECTBO U COTBOPUYECTBO
MIPU BOCIPHUATHH JCTETHUECKUX SBJICHHMA, KOTOPBIMH B KYypC€ XHMHU MOTYT CIYXKHUTh:
npupoaa (MUHEpasbl); U3AENHUs, U3TOTABIMBAEMbIE YEJIOBEKOM M3 Pa3IMYHBIX BELIECTB U
MaTepuanaoB (IOBETUPHBIC YKpAIICHUS, TAMSITHUKUA apXUTEKTYpbl M T. JH.). XHUMUS
MO3BOJISIET TaKXKe (OPMUPOBATH NOTPEOHOCTH

YeJI0BEKa B KPACOTe U JICITEILHOCTH 10 3aKOHAM KPAaCOTHI, T. €.

acmemuyecKue YeHHOCmu.

NO3UMUEHOE 4YE8CMBEHHO-YEHHOCIHOe OMHOUEHUE K.

OKpYXarlleMy MHpY (KpacoTa, COBEpPUICHCTBO U TapMOHHUS OKpYKarollen
MIPUPOJIBI K KOCMOCA B LIEJIOM);

IPUPOJHOMY MHUPY BEIIECTB U UX MPEBpAIllEHUH HE TOIBKO C TOUYKH 3pPEHUs
noTpeduTens, a Kak K HCTOYHUKY MPEKPACHOrO, TapMOHUYHOIO, KPACHBOTO,
MOAYUHSIONIETOCS 3aKOHOMEPHOCTSIM, MPOMOPIHOHAIBHOTO (HA MPUMEPE B3aUMOCBSI3H
CTPOCHWSI I CBOMCTB aTOMOB H BEIIIECTB);

BBIMIOJTHEHUIO y4YEOHBIX 3371ad KaK K IMPOLECCY, TOCTABISIONIEMY 3CTETHYECKOE
YIOBOJIBCTBHE (KPACHBOE, U3SIIHOE PEIICHUE HIU JO0KA3aTelbCTBO, MMPOCTOTA, B OCHOBE
KOTOPOM JIC)KUT TAPMOHHS);

NOHUMAHUE He0OXO00UMOCMUL.

n300paXeHUs] UCTHHBI, HAYYHBIX 3HAHUN B YyBCTBEHHOW (opme (Hampumep, B
MIPOU3BEICHUSAX UCKYCCTBA, MOCBAMICHHBIX HAYYHBIM OTKPBITHSM, YUCHBIM, BEIIECTBAM U
WX MPEBPAILICHUSIM);

NPUHITHS TPAarMYecKOTo KaK JIpaMaTHYeCKOW (OPMBI BBIPAKECHUS KOHQIIUKTA
HEMPUMHUPUMBIX MPOTUBOMOIOKHOCTEH, WX CTOJKHOBEHHS (Ha MpUMEpe BBIJAIONINXCS
HAyYHBIX OTKPBITUH, KOHQIJIMKTA TyBCTBA U JIOJITA, OOIIECTBA U JIMIHOCTH, PEATHHOCTH U
ujeana).

TakuM 00pa3oM, cojaepKaHHEe Kypca XWMHU OCHOBHOW IITKOJIBI ITO3BOJISICT
chopMUpOBaTh Yy Y4YalIUXCS HE TOJIbKO IO3HaBaTelIbHbIE ILIEHHOCTH, HO M Jpyrue
KOMITOHCHTBI CHCTEMBI IIEHHOCTEH: Tpyna U ObITa, KOMMyHHKATHBHBIC, HPABCTBEHHBIC,
ACTETHUYECKUE.

JINYHOCTHBIMHM pe3yJbTATAMH W3YYCHHS TMpeaMera «XuMHUsS» B 8 Kiacce

SBIIIOTCS CCYIOIINE YMEHHUS:

® 0CO3HaBaTh CIMHCTBO M IEJIOCTHOCTh OKPYXKAIOIIETO MUPA, BO3MOXHOCTH €r0
MO3HABAEMOCTH ¥ OOBSICHIMOCTH Ha OCHOBE JOCTHIKCHHI HAYKH;

® TIOCTENIEHHO  BBICTPaWBATh  COOCTBEHHOE  IIEJIOCTHOE  MHPOBO33pPEHHE:
OCO3HaBaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpPa30BaHHUIO, B TOM YHCIIE U B
paMKax caMOCTOSTEIBbHOMN JCSITeILHOCTH BHE IIIKOJIBI;

® OIICHUBATH XKU3HEHHBIC CUTYAIlMU C TOYKH 3PEHHUs 0€30MacHOro o0pasza >KU3HU
W COXPAHEHUS 3]I0POBBS;

® OIICHUBATbH YKOJIOTHMUECKUN PUCK B3aUMOOTHOIIIEHUH YeJI0BeKa U MIPUPO/IBI.



dbopmupoBaTth HKOJIOTUYECKOE MBILIUIEHHE: YMEHHE OLEHUBaThb CBOIO
NEeSTENIbHOCTh M TOCTYNKH JAPYTUX JIIOJEeH € TOYKH 3PEHUS COXpaHEHUS
OKpY’KaloIIeH Cpebl - TapaHTa )KU3HU U O1aronoiyqus Jroael Ha 3emIe.

MertanpeAMeTHBIMH  pe3yjibTaTaMM  U3ydeHHMs Kypca «XHUMHUS»  SBISETCS
(dbopmHupoBaHUEe YHUBEPCATBbHBIX y4eOHbIX neiictBuii (Y'Y ).
Peeynamusnvie YYII.

CaMOCTOSITENIbHO OOHapyKuMBaTh U (OPMYIHPOBATh y4eOHYIO Mpodiiemy,
OTIpEeNeNATh el y4eOHOU AeATEIbHOCTH;

BBIIBUTAaTh BEPCUM pEIICHUs MpOOJIeMbl, OCO3HAaBaTh KOHEUHBIM pe3yJbTar,
BBIOMpATh U3 NMPEAJIOKEHHBIX U UCKaTh CAMOCTOSITENILHO CPEJCTBA JOCTUKCHHUS
LEJIH;

COCTaBJIATh (MHIMBUIYaJIbHO WM B TPYIIIE) [JIaH PELICHUS TPOOIEMBbI;

paboTas 1o miaaHy, CBepATh CBOM JCHCTBHS C LIENBIO U, IPU HEOOXOIUMOCTH,
UCIPABIISATH OLIMOKU CAMOCTOSITEIIHHO;

B JIMAJIOTE C YYUTEJIIEM COBEPIIEHCTBOBATH CAMOCTOSITEILHO BbIPaOOTaHHBIE
KPUTEPUHU OLICHKH.

llosnasamenvuvie YVJI:

aHAJM3UpPOBaTh, CpPaBHUBATh, KIacCUPUIMPOBaTH M 0000maTh QaxkTel H
SIBJICHUS. BBIABISATE IPUYUHBI U CIIECTBHUS NPOCTHIX SBICHUM.

OCYIIECTBIISITh ~ CPAaBHEHHE, KJIACCH(HKAIMIO, CAMOCTOSTENILHO  BHIOMpas
OCHOBAHHUS U KPUTEPUH JUTS YKa3aHHBIX JOTMYECKHUX OIEpaIluii;

CTPOUTH JIOTHYECKOE pacCyX/ICHHE, BKIIOYAIONIEEe YCTAHOBJICHUE NPHYMHHO-
CIIC/ICTBEHHBIX CBSI3EH.

CO3/1aBaTh  CXEMAaTHYECKWE MOJEIH C  BBJICJICHHEM  CYIIECTBEHHBIX
XapaKTEpUCTUK OOBEKTA.

COCTAaBJISITh TE3HCHI, PA3JINYHBIC BHJIBI TUNIAHOB (IIPOCTHIX, CIIOKHBIX H T.II.).
npeoOpa3oBhIBaTh HHPOPMAIMIO M3 OJJHOTO BHJA B APYroil (TabaHIly B TEKCT U
np.).

YMETh  OIpPENeNATh BO3MOXHBIE HMCTOYHHUKM HEOOXOJUMBIX  CBEICHUH,
OPOM3BOIUTh IMOMCK HHGOpMAlMM, aHAIU3UPOBAaTh M  OLIGHUBaTh €€
JIOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMOCTOSTEIILHO OpraHu30BbIBATH yqe6Hoe B3aHMO/ICHCTBHUE B rpymme (OHpeHeHHTB

oO1e

LEeJIH, PACTIPEAETATH POJIU, JOTOBAPUBATECS APYT C IPYTOM U T.JI.).

IlnannpyemMble pe3y/ibTaThl OCBOCHHUSI Y4eOHOr0 mpeaMera

JlesiTenbHOCTh 00PA30BATEIHLHOTO YUPEKACHUS 00111er0 00pa3oBaHus B 00YUCHUN XUMUHU
JOJHKHA OBITh HampaBlieHa Ha JOCTHKEHHE OOYdYarolIUMUCS CIEAYIOIUX JUYHOCTHBIX
pe3yJIbTaToB:

1.

2.

B IIEHHOCTHO-OPUEHTAIMOHHOW cdepe - YyBCTBO TOPAOCTH 3a POCCUICKYIO
XUMHUYECKYI0 HayKy, T'yMaHHU3M, OTHOILIEHHE K TpYAY, LEIeyCTPEMIIEHHOCTb,
CaMOKOHTPOJIb U CAMOOILICHKA,
B TpyIOBOM cdepe - TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JajbHeen
00pa3oBaTeNbHON TPACKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTHBHOW, MHTEJUIEKTYalbHON) cepe —MOTHUBALIUS YUEHUS,
YMEHHE YNPABIATh CBOEH [TO3HABATEIBHOMN AEATEIbHOCTHIO.

MertanpeAMeTHbIMH Pe3yJbTATAMHU OCBOCHUSI BBIMMYCKHUKAMH OCHOBHOM  IIKOJIBI
IIPOrpaMMBbI 110 XUMHUU SBJISIOTCS:

1.

BJIaJICHUE YHUBEPCATbHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMH JIE€ATETLHOCTH:
HaONto/IeHNe, W3MEpEeHHe, JSKCIEepUMEHT, yuyeOHOe HCCcieoBaHue; MPUMEHEHHE
OCHOBHBIX METO/IOB MMO3HAHUS (cucTeMHO-UH(POPMAITMOHHBII aHanms,



MOJIEIMPOBAHUE) ISl  U3YYEHHUs  pa3idu4HbIX  CTOPOH  OKpY’Karolen
JIEHCTBUTEIIFHOCTH,
2. WCHOJB30BAHHE YHHBEPCAIBHBIX CIIOCOOOB JESITEIBHOCTH MO PEUICHUIO MPobIeM
U OCHOBHBIX MHTEUIEKTYaJbHBIX OI€palUil: HCIOJIB30BAHME OCHOBHBIX
MHTEIJUICKTYaJbHBIX Olepauuii: GopMyIHpOBaHUE TUIIOTE3, AHAIM3 W CHUHTE3,
cpaBHeHHE, 00001IeHNe, CUCTEMAaTU3alus, BbIABICHUE TPUYUHHO-CIIEACTBEHHBIX
CBSI3€H, IIOMCK aHAJIOI'OB;
3. yMEHue T'eHEepHpOBaTh MJIEM U ONPEAEATh CPEACTBA, HEOOXOAMMBIE IS HX
peanu3anuy;
4. yMmMeHME OHIpelensaTh LeIM M 3aJauyd  JeATeIbHOCTH, BbIOMpPATh CpelcTBa
peain3alyy UEeNu U IPUMEHATh UX Ha [IPaKTUKE;
5. HCHOJB30BAHME  PA3JIUYHBIX  MCTOYHUKOB  JUJIsI  TOJYYEHHUS XHUMHYECKOM
uHpOpMaInu.
IIpenmeTrHbiMH  pe3yJbTaTaMH OCBOCHHs  BBIIYCKHUKAMHM ~ OCHOBHOM  IIKOJIBI
IIPOrpaMMBbI 110 XUMHUU SBJISIOTCS:
1. B mo3naBarensHOM chepe:
- J1aBaTh ONPEJEICHUS M3YYEHHBIX MOHSITUH: BEIECTBO (XUMUYECKUN IJIEMEHT, aTOM,
MOH, MOJIEKYJIA, KPUCTAJLINYECKAsl pEIIeTKa, BEIECTBO, IIPOCTHIE U CJIOXKHBIE BEIIECTBA,
XumMuueckas (popMmysa, OTHOCUTENIbHAs aTOMHAsi Macca, OTHOCUTENbHAs MOJIEKYJIApHas
Macca, BaJIGHTHOCTb, OKCHU[Ibl, KUCIIOTbI, OCHOBaHUS, COJIH, aM(POTEPHOCTh, UHIUKATOD,
NEePUOJUYECKUI 3aKOH, NEpUOAMYECKas CUCTEMa, NMEepUOoAMYecKas Tadyiula, U30TOIBL,
XMUMUYECKas CBfA3b, AJIEKTPOOTPHULATEIBHOCTh, CTEHNEHb OKUCJIEHUS, 3JIEKTPOJIUT);
XUMHUECKas peaklusi (XHMUYECKOE YpaBHEHHE, FTEHETHYECKas CBS3b, OKHCIIEHUE,
BOCCTAHOBJICHHE, SJIEKTPOJUTHUYECKAs TUCCOLUALINS, CKOPOCTh XUMHUECKON PEaKLInN);
- hopmynupoBats nepuonnueckuii 3akon /I.M1.MeneneeBa u pacKpbsIBaTh €ro CMBICI,
- OIIUCBHIBATh JIEMOHCTPALMOHHBIE M CAMOCTOSTEIBHO IPOBEACHHBIE 3KCIEPUMEHTHI,
HCIOJIB3YS JJIsl 3TOI'0 €CTECTBEHHBIHN (PYCCKUI, pOJHOM) A3bIK U S3bIK XUMUH;
- ONMCHIBATh U Pa3/IN4aTh U3yUYEHHBIE KJIACChl HEOPraHUYECKUX COECAMHEHUM, IPOCTHIE U
CJIO’KHBIE BEILIECTBA, XUMUUYECKUE PEAKIINH;
- KJIJacCU(PULIUPOBATh U3YUYE€HHbIE OOBEKTHI U SBJICHUS;
- HaOJI0/1aTh IEMOHCTPUPYEMBIE M CaMOCTOSITEIHHO MPOBOJUMBIE ONBITHI, XMMHUECKHE
peakIMy, MPOTEKAIOIIe B IPUPOE U B OBITY;
- JienaTh BBIBOJABI M YMO3AaKIIOYEHMs] W3 HAONIOIEHUM, H3YYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEM, NMPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEUIECTB IO aHAJIOTHMHU CO
CBOMCTBAMH H3yYEHHBIX;
- CTPYKTYpPHPOBATh U3yYEHHBIN MaTepuas U XUMHUUECKYI0 HH(OPMAIIHIO, TOJTYUYECHHYIO U3
JOPYTUX UCTOYHHUKOB;
- MOJEIUPOBATH CTPOEHUE aTOMOB BJIEMEHTOB IIEPBOIO - TPETHETO MEPUOJIOB, CTPOCHUE
MIPOCTEUIIHNX MOJIEKYIL.
2. B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:
- aQHAJM3UPOBaTh W OLEHUBATh MOCIEACTBHS MJIs OKpY’Karollel cpepl ObITOBON H
IIPOU3BOJICTBEHHOM JIeATETLHOCTH YeJIOBEeKa, CBA3aHHOMU C epepaboTKON BEIECTB;
- Pa3bsICHATH Ha IpuMepax (MPUBOAUTH NMPUMEPHI, MOJITBEPXKIAIOLINE) MaTepUaIbHOE
€IMHCTBO M B3aMMOCBSI3b KOMIIOHEHTOB XMBOW M HEXHMBOW IPUPOJBI U YEIOBEKA KaK
BaYKHYIO YacCTh 3TOTO €IMHCTBA;
- CTPOUTH CBOE IOBEAECHUE B COOTBETCTBHM C MPUHIUIAMU OEPEKHOTO OTHOIIEHHS K
MIPUPOJIE.
3. B TpynoBoii cdepe:
- IJITAHUPOBATH U MPOBOJUTH XUMUYECKHUI SKCTIEPUMEHT;
- HCIOJIb30BaTh BEIIECTBA B COOTBETCTBUMM C MX IPEIHA3HAYEHHMEM M CBOWCTBaMH,
OMMCAaHHBIMH B UHCTPYKLMSIX IO TPUMEHEHHUIO.
4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:



- OKa3bIBaTh IEPBYIO IIOMOIIbL IIPU OTPABIIEHUAX, 0XKOTAaX U APYIUX TpaBMaXx, CBA3AHHBIX
C BEIIECTBaMU U J1ab0paTOPHBIM 000PYI0BaHUEM.
IIpumepHbIe HATIPABJIeHHUS MPOEKTHOI JesITeIbHOCTH o0yuarommxcsi. 1. Pabora ¢
WCTOYHUKAMHU XUMHUYECKOH HH(POPMAIIMH — HCTOPUIECKUE 0030pbI CTAHOBJICHUS H
Pa3BUTHA U3YUCHHBIX HOH?ITI/II;'I, TeOpHﬁ, 3aKOHOB, )KHU3Hb U ACATCIIbHOCTD BBIJAIOIIIUXCA
YUEHBIX-XMMHKOB. 2. AHATUTHYECKHE 0030pbl HHDOPMAIIMH MO PEIICHHUIO ONPEIEICHHBIX
HAyYHBIX, TEXHOJIOTUYCCKUX, TPAKTHUECKUX Tpobdiem. 3. OBnajeHre OCHOBAMHU
XHUMHYECKOro aHaiu3a. 4. OBiajeHrne OCHOBAaMU HEOPTaHMYECKOTO CHHTE3A.
TemaTuyeckoe riaHupoBanued-9 Kiacc
Temartudeckoe ruranupoBanue(8 Kiacc)

Ne ypokos HasBanwue pazzuena, rmaB | KonmdectBo yacoB
Bceero 13 Hux (popmMbI KOHTPOJIS)
KOHTPOJIbHBIX | MMPAKTHYECKUX
pabot pabot
1 BBenenue 5 - 1
2 ATOMBI XUMHUYECKUX 10 1 -
DJIEMEHTOB
3 ITpocTeie BemecTBa 8 1 -
4 CoenuHeHnsT XUMUYECKUX 10 - 1
HIIEMEHTOB
5 HU3meHeHHUs, 16 1 1
MPOHUCXOJISIIUE C
BEIIECTBAMU
6 PactBopenue. PacTBopbl. 22 1 2
CaoiicTBa pacTBOpOB
AJIEKTPOJIUTOB
UTOTO 68 4 5
Temartudeckoe ruranupoBanue(9 kiacc)
Ne ypokos HasBanue pasnena, rinas KonnyecTBo yacos
Bceero 13 Hux (popMbI KOHTPOJIA)
KOHTPOJIbHBIX MPAKTUYECKUX
pabot pabor
1 BBenenue. O6mas 9 1 -
XapaKTepUCTHKA

XUMHUYECKUX DJIEMEHTOB U
XUMUYECKHUX PEaKLnn
Ileproauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMUYECKHX DIIEMEHTOB /.
W. MenneneeBa

2 MeTamsl 19 1 3
3 Hemeramsr 23 1 2
4 OpraHnyecKkue BeniecTna 11 - -
5 O0001eHne 3HaHUHN 110 6 1 -
XUMHH 32 KypC OCHOBHOM
IIKOJIBI.
6 Htoro 68 4 5

Coaeprxanue 0CHOBHOr0 001mero odopasosanus no xXumun8-9 kiaccel

Pazoen 1. Ocnosuvle nonamusa xumuu (Ypo6eHb AMOMHO-MONEKYIAPHBIX
npeocmagienuit)

[Ipenmer xumuu. MeTopl TO3HAHUS B XUMUU: HAOJIIOJCHHE, SKCIIEPUMEHT, U3MEPEHHE.
VcTouHMKM XMMUYeCKOH HH(OpMaIK: XUMUYecKas uTeparypa, HTepHeT.




Uucteie BemectBa U cmecd. Ouuctka BemiecTB. [IpocTbie u COXHBIE BELIECTBA.
Meramibl 1 HeMeTaIbl. XUMUYECKUN 3JIEMEHT, aTOM, MOJEKYIa. 3HaKU XUMUYECKUX
JMEMEHTOB.  XuMuueckas ¢opMmyna. BaleHTHOCTP  XUMHYECKHX  JJIEMEHTOB.
Cocrapnenue ¢popMysl OMHApPHBIX COCIUHEHUN MO BaJCHTHOCTH AaTOMOB XHUMHYECKHX
3JIEMEHTOB M OIpECIICHNE BaJICHTHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB 1O (opMyIam
OMHAPHBIX COECTUHEHHIA.

OtHocuTenbHas atoMHast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHas Macca. MaccoBast J10Jis
XMMHUYECKOT0 AJIEMEHTA B CI0XHOM BemlecTBe. KonnuecTBo BemectBa. Moibs. MossipHas
Macca ¥ MOJIIPHBIN 00beM.

Ouznyeckue SBICHUS U XUMHUecKHe peakuuu. [Ipu3Haku M yCIOBUSA NPOTEKaAHUS
XUMHUYECKUX peakluid. 3aKOH COXPaHEHUsI MAacChl BEIIECTB MPU XUMHUYECKUX PEaAKIUsIX.
Xumuyeckue ypaBHeHus. Koap@uimeHTsl B ypaBHEHUSX XMMHUECKHX peakUUd Kak
OTHOIICHUS KOJIMYECTB BEIIECTB, BCTYMAIOIIMX H OOpa3yIOIIMXCA B PE3yJbTaTe
XuMHueckoi peakuuu. [IpocTeiiiine pacyeTsl 0 ypaBHEHUSIM XUMHUECKUX PEAKIIUM.
OcHOBHBIE KJIAaCCHI HEOPraHMYECKHX coenuHeHuil. HomeHkiaTypa HEOpraHMYeCcKuX
BemecTB. Kucnopona. Bozayx. I'openue. Oxcunbl. OKCHUIBI METAJIOB U HEMETAJUIOB.
Bonopon. Bonga. Ouuctka Boawl. Aspanus Boabl. B3zaumojeicTBrue BObI ¢ OKCHAAMHU
METaJJIOB U HeMmeTaioB. Kucnotel, kinaccudukanus U CBOWCTBA: B3aMMOJCHCTBHE C
MeTaJulaMH,  OKcuaamu MetayuioB. OcHoBaHuWs, KilacCHpUKAIMs W CBOMCTBA:
B3aMMOJICIICTBIE C OKCHJIaMHU HEMETaJJIoB, KucioTamu. AmdorepHocTs. Kuciotho-
ocHoBHbIe UHIUKaTOphl. Conu. Cpennue conu. B3zaumopeincTBue coseil ¢ MeTamiamu,
Kucnoramu, 1menodamu. CBs3b MEXIy OCHOBHBIMH  KJacCaMHd HEOPTaHUYEeCKUX
COEMHEHHIA.

[lepBoHayanbHbIE TPEICTABICHHUSI O €CTECTBEHHBIX CeMeNCTBax (TpyImnax) XUMUYECKUX
3JIEMEHTOB: IIEJIOYHBIC METAJUIbI, TAJIOTCHBI.

Paszoen 2. Ilepuoouueckuil 3aKoH u nepuoouyecKas CUCMemMa XUMU4ecKux 371eMeHmos
/. H.Menoeneesa. Cmpoenue eeuiecmaa.

[lepuognueckuii 3akoH. VcTopust OTKpBITHS MEPUOAUYECKOTO 3aKOHA. 3HAYCHHE
MEPUOIMYECKOT0 3aKOHA ISl Pa3BUTHUS HAYKH.

[lepuoanueckass cucreMa Kak e€CTECTBEHHOHAy4yHas KIAacCU(PUKALUA XUMHUYECKHX
anemeHTOB. TabnuyHas ¢hopma npeacTaBieHus KI1acCUPUKAIMI XUMUUECKUX JIEMEHTOB.
Crpykrypa Ttabnuiel «llepuoanueckas cucrema Xumuueckux osnemeHtoB J[. U.
MenneneeBay. OU3NYECKUN CMBICT MOPSIKOBOTO (ATOMHOTO) HOMEpa, HOMEpa Mepruoaa
¥ HOMepa TPYIIHI (A1 SJIEMEHTOB A-TpyII).

CrtpoeHue atoma: sIpo U AJIEKTpOHHAsE 00osiouka. CoCcTaB aTOMHBIX SiEpP: MPOTOHBI U
HeWUTpoHsbl. M30TOMBI. 3apsi aTOMHOTO siIpa, MaCCOBOE YHUCIIO U OTHOCUTENIbHASI aTOMHAs
Macca. DJIeKTpOHHass 000JI04YKa aToMa. DJEKTPOHHBIE CJIIOM aTOMOB JJIEMEHTOB MAaJIbIX
MEPUO/IOB.

XuMHUecKasi CBsI3b. DJEKTPOOTPHUIATENILHOCTL aToMOB. KoBasieHTHast HemomsipHas M
noJisipHast cBsi3b. MIoHHas CcBsi3b. BalleHTHOCTD, CTENEHb OKUCIIEHUS, 3apsi/l HOHA.

Pa3zoen 3. Muozooopaszue xumuueckux peaxyuil.

Krnaccudukanys XuMHYeCKUX PeakIuil: peakiuy COeANHEHUS, Pa3I0KEHUs, 3aMEIICHNUS,
oOMEHa, SK30TEPMHYECKHE, OIHIAOTEPMHUYECKHE, OKUCIUTEIHHO-BOCCTAHOBUTEIBHEIE,
HEOOpaTHUMbIE,00paTUMBIE.

CkopocTh XMMHUYECKMX peakiuuid. DakTophl, BIUSIOIIAE HA CKOPOCTh XHUMHUYECKHUX
peaKuui.

PactBopel. DnekTponuTHYECKas IUCCOIHUAIUA. DJIEKTPOIUTBI U  HEIJIEKTPOJIUTHI.
Katnonsl u annonsl. Jluccouuanusi conieil, KUCJIOT U OCHOBAHUU B BOJHBIX PacTBOpaX.
Peaxiiun noHHOr0 0OMeEHa B paCTBOpPAax AJIEKTPOJUTOB.

Pa3zoen 4. Muozooopaszue eeutecme.

EcrecTBeHHBIE ceMelicTBa XMMHUYECKHX AJIEMEHTOB METAUIOB U HeMmeTauioB. OOrmias
XapaKTEPUCTHUKAa HEMETAJJIOB HAa OCHOBE HMX IOJOXXEHHS B IMEPUOAMYECKOM CHCTEME.



3aKOHOMEPHOCTH U3MEHEHUsI (GU3MUECKUX U XHMHYECKUX CBOWCTB HEMETANIOB —
MPOCTBIX  BEHIECTB, WX  BOJOPOJHBIX  COCAWHEHUH, BBICHIUX  OKCHUIOB U
KHMCJIOPOJICO/IEPKALLMX KMCIOT Ha IPUMEPE JIEMEHTOB BTOPOT'O U TPETHETO IEPUOJIOB.
OO01as xapakTepuCTHKa METAJUIOB Ha OCHOBE UX MOJIOXKEHUS B EPUOINUECKON CHUCTEME.
3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX U XMMUYECKUX CBOMCTB METAIJIOB — MPOCTHIX
BEILIECTB, UX OKCHUJOB M THAPOKCHIOB Ha IPUMEPE 3JIEMEHTOB BTOPOrO U TPETHETO
nepruoioB. AM(poTepHbIe coenHeHHs amoMuHus. O0Imas XapakTepuUCTUKA XKele3a, ero
OKCHJIOB Y THUJIPOKCHUJIOB.
Pa3zoen 5. Ikcnepumenmanvnan xumus
JleMOHCTPALMOHHBIH M JiabopaTopHblii 3KcnepuMeHT. 1. [Ipumepsl ¢uznueckux
apieHui. 2. Ilpumepbl XMMHMUYECKHUX PEAKIUH C SIPKO BBIPAKEHHBIMH H3y4aeMbIMU
npusHakamu. 3. Peakmuu coenuHeHUs,pa3ioKeHUs, 3aMelleHus, oomeHa. 4. Peakmum,
WUIIOCTPUPYIOIIME CBOMCTBA M B3aMMOCBA3M OCHOBHBIX KJIaCCOB HEOPraHUYECKHUX
coenrHeHU. 5. OmNbIThl, WIIIOCTPUPYIOIINE 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
LIEJIOYHBIX METaVIOB U TajloreHoB. 6. OIBITHI, WUTIOCTPUPYIOLIUE 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB TMAPOKCHUIOB U KUCIOPOACOAECPKAUIUX KHCIOT 3JIEMEHTOB OJHOTO
nepuona. 7. Ilpumepsl OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX — peakiuii.8. DakTophl,
BIIMAIOIINE HA CKOPOCTh XMMHUECKUX PEAKIIHi.
9.Ilpumepsl 3HII0- U 3K30TepMUUecKux peakiui. 10. CpaBHEHHE JIEKTPOIPOBOTHOCTH
PacTBOPOB JEKTPOIUTOB U HEANNEKTPoIUTOB. 11. Peakuuu nonnoro oomena. 12. OnbIThI,
WUIIOCTPUPYIOLIKE (PU3NUECKHE U XUMUUECKHE CBOMCTBA U3yYaeMbIX BEIIECTB.
IIpakTuueckune padorbl 8 kiacc 1. [IpaBuna TexHuku 6e30mMacHOCTH MpU paboTe B
xuMudeckoM kaOunere. [Ipuembl oOpaienus ¢ 1abopaTopHbIM OOOpPYAOBaHHEM U
HarpeBaTeNbHBIMU TpuOopaMu.2. [lpuroroBneHue pacTBopa caxapa M pacueT ero
MAacCOBOM J0JIU B paCTBOPE
4. YcnoBus TeUEHUsI XUMUYECKUX PEAKLIUN MEXIY PACTBOPAMHU JIEKTPOJIUTOB 10 KOHIA.
5. PemieHne 3KkCepUMEHTANIBHBIX 3a7a4.
IIpakTuyeckne padorpl.9 kiace 1. OcymiecTBieHHe LEMNOYKM XUMUYECKUX
npeBpauienuii. 2. IlomydyeHune wu cBoiicTBa coeAuHEHMH MeTauioB. 3. Pemenue
SKCIEPUMEHTAJIbHBIX 33J]a4 Ha pPacliO3HABAaHUE U IOJYYEHUE COCIMHEHHI METaJlIoB. .
Pemenue sxcneprumenTanbHbIx 3a1a4d no teme «lloarpymnma kuciaoponay». 5. [lomyyenue,
coOHMpaHKe U pacro3HaBaHUE ra3oB.
PacyerHnbie 3agaun. 1.Beraucienne 0OTHOCUTENBHON MOJIEKYISIPHOM Y MOJIIPHOM MacChl
BEIIECTBA IO €ro XMMU4eckoil Qopmyne. 2. Pacder maccoBoil A0nMM XMMHYECKOTO
JJIeMEHTa B coeAMHEeHMH. 3. PacueT MaccoBOl 10 PACTBOPEHHOIO BEILECTBA B
pactBope. 4. BbluucCieHUsT MO XMMHYECKMM YpPAaBHEHUSAM MacChl WM KOJUYECTBA
BEIIECTBA OJIHOTO W3 YYaCTBYIOIIMX WJIM MOJIYYAIOLIUXCSl B pEakUUU COEAMHEHUH IO
M3BECTHOM Macce WIM KOJIMYECTBY BEILIECTBA APYTrOr0 COEANHEHHUS.

JINYHOCTHBIMM  pe3yJbTaTaMM  W3y4YeHMs] npeamera «XHUMHUSA»  SBISIOTCA
CJIeIYIOLNE YMEHUS:

Oco3HaBaTh €IMHCTBO M IIEJIOCTHOCTh OKPYKAIOLIEr0 MHpPA, BO3MOXHOCTH €ro

MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHHI HAyKH.

[TocTeneHHO BhICTpauBaTh COOCTBEHHOE 11€I0CTHOE MUPOBO33PEHHE:

0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM YHCJIE U B PAMKax
CaMOCTOSITENTbHOM 1€ TEIbHOCTH BHE LIKOJIBI;

OLIEHUBATh XM3HEHHbIC CUTYallMM C TOYKHM 3peHHs Oe30macHoro odpasza KU3HH U
COXPAaHEHHUS 3/I0POBBS;

OLICHUBATh FKOJOTUYECKUM PUCK B3aMMOOTHOILIEHU YEJIOBEKA U PUPOJIBI.

BoiOupaTe mOCTYNKH, HalleJIEHHbIE HA COXpaHEHHWE U OepekHOEe OTHOIIEHHE K
npupojie, 0cOOEHHO JKUBOM, M30erasi MPOTHUBOIOJOKHBIX MOCTYIKOB, TOCTENEHHO Y4ach
1 OCBaMBasi CTPATETUIO PALIMOHAIBHOIO IPUPOIONOIB30BAHUS.



Cpeocmeom pazeumus JWYHOCTHBIX DPE3YJIbTATOB CIYXaT Y4eOHBIM Marepuan u
MPOJAYKTUBHBIEC 3aJaHMsI yueOHHMKa, HalleJCHHbIE Ha 6-10 JMHUIO Pa3BUTHUS — yMEHHE
OLICHUBATh IIOBEJICHUE 4YENIOBeKa C TOYKM 3pPEHHs] XUMHUYECKOW OE30MacHOCTH 10
OTHOIICHHUIO K YEJIOBEKY U MPUPO/IE.

MeranpeAMeTHBIMH  pE3yJIbTaTaMU  HM3y4eHUS Kypca «XUMHUS»  SBISCTCS
(dhopmMupoBaHKE YHUBEPCATbHBIX YaeOHbIX nericTBuid (Y'Y /).

Pezynamusnvie YV/I.

CaMocTosTeIbHO 00HApYKUBATh U (HOPMYIHPOBATH YUeOHYI0 IPOOIIEMY, ONPEAETsATh
1eIb y4eOHOM AeITeNbHOCTH, BHIOMPATh TEMY IPOEKTA.

BoiaBurare Bepcuu peieHus npoodiemMbl, 0CO3HABATh KOHEYHBIN pe3yabTaT, BHIOMpPATh
U3 TIPE/UIOKEHHBIX U HCKATh CAMOCTOSITENIbHO CPEICTBA JIOCTHKCHHUS LEIIH.

CocTaBnarh (MHIUBUIYATbHO WK B TPYIIE) IUIAH pelIeHHs] TPOOIeMbl (BBITOIHEHUS
IIPOEKTA).

PaGoras mo miaHy, cBepATh CBOM JEHCTBUS C IENbIO M, MPU HEOOXOJUMOCTH,
UCTIPABJISITH OIIHUOKH CAMOCTOSATEIBHO.

B nuanore ¢ yuuteneM COBEpUICHCTBOBATH CAMOCTOSITEILHO BRIPAOOTaHHBIE KPUTEPUU
OLICHKH.

CaMocTtosTenbHO O0OHapykuBaTh U (OpMYNIHpPOBaTh MPOOIEMy B KIACCHOM U
WH/IMBUYyAIbHOW y4eOHOH NeTeTbHOCTH.

BoeiaBurate Bepcuu pemieHus npoodiemMbl, 0CO3HABATh KOHEYHBIN pe3yabTaT, BHIOMPATh
U3 TIPE/UIOKEHHBIX U HCKATh CAMOCTOSITENIbHO CPEICTBA JIOCTHKCHHUS EITH.

CaMOCTOSATEIbHO OCO3HABAaTh MPHYMHBI CBOETrO ycliexa WM Heycliexa U HaXOIUTh
CTIOCOOBI BBIXO/Ia U3 CUTYAIlH HEyCcIexa.

Cpeocmeom popmuposanus perymsiTUBHBIX Y Y]] caykaT TEXHOIOTHs MPOOIEMHOTO
IWajora Ha OTale HW3YYEeHUs HOBOTO Marepuajla M TEXHOJOTHS OIICHWBaHUS
00pa30BaTeNbHBIX AOCTIKEHUMN (Y4EOHBIX YCIIEXOB).

lloznasamenvnvie YVJI:

AHanu3upoBaTh, CPaBHUBATH, KIACCHPUIMPOBATH MU 0000maTh (AKThl U SIBICHUS.
BEISBISTE IPUYWHBI U CIICACTBHSI POCTHIX SBICHUH.

OcCylecTBIATh CpaBHEHUE, CEPHALIMIO U KIacCU(PUKAINIO, CAMOCTOSTEIBLHO BBHIOMpast
OCHOBAaHWS W KPHUTEPUM JUISI  yKAa3aHHBIX JIOTHYECKUX  OIEpaluid; CTPOUTH
KJ1acCU(UKALINIO Ha OCHOBE TUXOTOMUYECKOTO JIeNIeHus (Ha OCHOBE OTPULIAHUA).

CTpouTh JIOTHYECKOE pACCYXJICHHE, BKIIOYAIOIIEE YCTAHOBJICHUE TPUYNHHO-
CIIE/ICTBEHHBIX CBSA3EH.

Co3maBarh cxeMaTHYECKHE MOJIENH C BBIJICIIEHHEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BbeKTa.

CocTaBisTh TE3WCHI, PA3MUYHBIC BHIBl IUTAHOB (IIPOCTHIX, CIOXKHBIX M T.II.).
[Ipeo6pa3zoBbiBaTh MHGOPMAIIUIO U3 OJTHOTO BUAA B APYToH (Tabnuily B TEKCT U TIp.).

BbrunteiBaTh BCE YPOBHU TEKCTOBOM MH(OPMALINH.

YMeTh onpenensaTh BO3MOXKHBbIE MCTOUHUKM HEOOXOIUMBIX CBEACHUH, NMPOU3BOAUTH
MOMCK WH(POPMAIINH, AaHATU3UPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTb.

YMeTh HCMONb30BaTh KOMIIBIOTEPHBIE W KOMMYHUKAIIMOHHBIE TEXHOJOTHH Kak
WHCTPYMEHT Ui JOCTIDKEHHSI CBOMX Ilelied. YMeTh BBIOMpaTh aJIeKBAaTHBIC 3ajadue
WHCTPYMEHTAJbHBIE IPOTPAMMHO-ANTapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuenvie YVJI[:

CamocToATeNbHO OPraHM30BBIBATh yueOHOE B3anMoJieiicTBHE B Tpymme (OnpenensiTh
00IIUe TeTH, PACTIPENICNIATH POJIH, IOTOBAPUBATHCS IPYT C IPYTOM H T.1I.).

OTtcTanBas CBOIO TOUKY 3pEHUS, PUBOJAUTH APTYMEHTHI, TOATBEPkKAAst UX (PaKTamMHu.
YMeTb B3MIISIHYTh Ha CHUTYAIlMI0 C WHOW TO3WIUHM W JOTOBAPUBATHCS C JIFOJBMH HWHBIX
MO3ULUH.

Cpeocmeom  ¢popmuposanuss KOMMYHUKATUBHBIX YVY]I  ciayxaT TEXHOJIOTHS
npoOieMHoro Auanora (MOOYKAArOIMMi W MOABOISAIINKN auanor) u pabota B MalbIX




rpyImax, TakKe HCHOJIb30BAaHUE HA YpPOKaxX 3JIEMEHTOB TEXHOJIOTMH MPOAYKTUBHOTO
YTCHUSI.

IIpeaMeTHBIMM pe3yJIbTATAMH U3yUYEHUS MIPEAMETa «XUMHUS» SABIISIIOTCSA:
1.B no3naBarensHO# cdepe:
o JaBaTh OMNPEJEICHUS HM3YUYCHHBIX MOHATUN: «XUMHUYECKUU DIIEMEHT», «aTOMM,
«HOH», «MOJIEKYJIa», «IPOCTble U CIIOKHBIE BEIIECTBa», «BEIIECTBO», «XUMHUYECKAas
dbopMyIna», «OTHOCUTEIbHASI aTOMHAs Macca», «OTHOCHTEIbHAs MOJICKYJISIpHAs Maccay,
«BAJICHTHOCTbY», «CTEMEHb OKHUCICHUSN», «KPUCTAIMYECKAs pEeIIeTKa», «OKCHUIBI»,
«KHCIIOTBI», «OCHOBAaHUS», «COJIN», «aM(OTEPHOCTHY», «HHAUKATOPY, IICPUOIUYCCKUI
3aKOH, «repruoguyeckas  TabiuIay, «U30TOMBIY, «XUMHYECKas  CBS3bY,
«QIEKTPOOTPULIATETLHOCTY, «XUMHUYECKash pPEaKUus», «XHUMHYECKOE YpaBHEHUEY,
«TEHETHYEeCKas CBS3b», «OKUCJICHHE», «BOCCTAHOBJICHHE», <AJIEKTPOIUTHYECKAs
JUCCOIMAIUS», «CKOPOCTh XUMHUECKOU PEaKIIHI;

° OmMcaTb [JEMOHCTPALMOHHBIE W CAaMOCTOSATENIBHO IPOBEICHHBIC XUMUYECKHE
JKCIIEPUMEHTBI;

° ONMCHIBATh M pa3Iu4aTh HW3YYEHHBIC KJIACChl HEOPraHUYECKUX COCIUHEHU,
IIPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUUECKUE PEAKIIUU;

. KJ1accu(UIUPOBaTh N3yuYeHHbIE OOBEKTHI U SIBJICHUS;

o JieflaTh BBIBOABI U YMO3AK/IIOUEHHUS W3 HAOMIOJNEHMM, M3YYEHHBIX XUMHMUYECKHX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIECTB I10 AHAJIOTUU CO
CBOMCTBAMHU U3YYCHHBIX;

o CTPYKTYpUpOBaTh HW3YYEHHBIH MaTepual © XHUMHYECKYI0 HH(pOpMAIuIio,
IIOJIyYEHHYIO U3 IPYTUX UCTOYHUKOB;

. MO/JICJIMPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB 1-3 MEpPHOIO0B, CTPOCHHE MPOCTHIX
MOJIEKYIT;

2. B IEHHOCTHO - OPHEHTAIMOHHOH cdepe:

o aHAJIM3UPOBATh M OIIEHMBATH MOCIEACTBUS U OKPYXKAIOIIEH cpelabl ObITOBOHM U

MIPOU3BOJCTBEHHOM JESATEIBHOCTH YEIOBEKA, CBA3AHHOM C
nepepaboTKOM BEIIECTB;
3. B tpynoBoii cdepe:

* MPOBOAUTH XUMHUECKHUI YKCIIEPUMEHT;
4. B cdepe 6e30macHOCTH KHU3HEACATSIBHOCTH:

* OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUSIX, OKOTAX U JIPYTUX TPaBMaX, CBI3AHHBIX C
BelIeCTBAaMH U JaOOPAaTOPHBIM 000PYIOBAaHHEM.
* XUMUYECKOM CHUMBOJIMKH: 3HAKOB XUMHYECKHX DJIEMEHTOB, (OPMYJT XUMHUUYECKHX
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;
* BQXHEUIIUX XUMHUYECKUX TOHATHUWA: XUMHYECKHM DJIEMEHT, aTOM, MOJEKYJa,
OTHOCUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAasi MacChl, MOH, XUMHUYECKasl CBSI3b, BELIECTBO.
KJIacCU(pUKalKsg BEIIEeCTB, MOJIb, MOJSIpHas Macca, MOJSIPHBIA 00bEM, XHUMHUYECKas
peaxiusi, KiacCU(pUKaLUs PEaKui, IEKTPOIUT U HEINIEKTPOIUT, IIIEKTPOITUTHUECKAS
JMCCOLMAIUS, OKUCITUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBIICHUE;
* OCHOBHBIX 3aKOHOB XHMMHH: COXPAHEHHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;
* Ha3bIBaTh: XUMUYECKUE IEMEHTHI, COEIMHEHUS U3YUEHHBIX KIJIACCOB;
* OOBSCHATH (PUINYECKUH CMBICI aTOMHOrO (MOPSAKOBOIO) HOMEpa XHMHUYECKOTO
3J€MEHTa, HOMEpPOB TPYIIbl U TNEPUOJa, K KOTOPBIM »JJIEMEHT NPUHAJICKHUT B
nepuoanueckoil cucreme J[.M. MeHneneeBa; 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB
3JIEMEHTOB B Mpelerax MaJlbIX MEPUOJOB U TJIABHBIX MOATPYII; CYHUIHOCTh PEaKIUil
HOHHOT0 OOMeHa;



*XapaKTepru30BaTh: XMUMHUUYECKHE 3JIEMEHTHI (0T BOAOPOAA IO KaJbliMsl) Ha OCHOBE HUX
MOJIOXKEHHUs B nmepuoandeckoit cucreme [[.M.MenneneeBa u 0coOEHHOCTEH CTpPOEHUS UX
aTOMOB; XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

* OIpeAensaTh: COCTaB BEIHIECTB MO WX (opMmynaMm, NPUHAMIEKHOCTh BEIIECTB K
ONpeICICHHOMY KJIacCy COEIMHEHUM, TUIbl XUMUUYECKUX PEAKIUH, CTENEHb OKHCICHUS
JJIEMEHTa B COCAMHEHUSX, THUI XUMHUYECKON CBSI3M B COEJAMHEHUSX, BO3MOYKHOCTh
IIPOTEKAHUs PEaKLIUM

HOHHOI'0 OOMEHA;

COCTaBJIATH: (POPMYIBI HEOPTraHWYECKHX COCAMHCHUN W3YyYCHHBIX KIACCOB; CXEMBI
CTpOE€HHUs aTOMOB IepBbIX 20 31eMeHTOB nepuoandeckor cuctemol .M. Menaeneena;
YpaBHEHUS XUMUYECKUX PEAKIIU;

* oOpamiarbcs ¢ XMMHUYECKOM MOoCy10i U 1a00paTOpHBIM 000PYI0BaHHUEM;

* BBIUMCIATH: MACCOBYIO JOJIO XMMHYECKOTO JJIEMEHTa HO (opmysie COeAMHCHHS,
MacCOBYIO JIOJII0 BEILECTBA B PacTBOpE; KOJIMYECTBO BEIIECTBa, 00BEM WM Maccy IO
KOJIMYECTBY BEIIECTBA, 00BEMY MJIM MAaCCE PEAreHTOB WJIU MTPOJIYKTOB PEaKIINH;
Hcnonb3oBaHue MpUOOPETEHHBIX 3HAHUNW W YMEHHM B MPAKTHUECKON AEATEeIbHOCTU U
MMOBCETHCBHOM JKU3HU JUIS: O€30MacHOrO OOpalIeHHs C BEIIECTBAMHU W MaTepHAIaMU;
9KOJIOTUYECKH TPAMOTHOTO IIOBEJACHUS B OKPYXKAIOUIEH Cpene; OLICHKU BIMSHUS
XUMHUYECKOTO 3arpsi3HCHUs] OKPYXKAIOIICH cpeibl Ha OpraHU3M YeJIOBEKAa; KPUTHUUYECKOM
OLICHKH MH(OpMAIMK O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY; IPUTOTOBICHUS PacTBOPOB
3a/IaHHON KOHLICHTPALUU.

. nojnoxxeaue MetamwioB B I11.C,; METaJIJINYeCKasl CBsI3b, MeETaJIMYecKas
KPUCTAJUIMYECKasl PEIIETKA;

. (U3UYEeCKHEe CBONCTBA METAJLIOB.

. o01Ke XuMu4YecKue cBoicTea Me: B3anmoseiicteue ¢ HeMe, Boo#, KHUCIIOTaMH,
COJISIMU.

. KJaccu(UKAMIO CIUIABOB HAa OCHOBE YEpHBIX (UYryH M CTajb) M LBETHBIX
METAJIJIOB, XapaKTEPUCTUKY (PU3UUECKUX CBOMCTB METAJIIOB.

. OCHOBHBIE CITOCOOBI MTOJTydeHus Me B IPOMBIITUICHHOCTH.

. Ba)KHEHIIIE COCAUHECHUS IIEIIOYHO3EMEIbHBIX METAJIJIOB

. XUMHUYECKHUE CBOMCTBA aTIOMUHMS, >KeJe3a.

. OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB JJIEMEHTOB-METAIJIOB B
npejeliax TJIaBHBIX MOTPYIIIT;

. XapaKTepU30BaTh CTPOCHUE U OOIIHE CBONCTBA METAJLIOB;

. OTMCHIBATh CBOMCTBA BBICIITAX OKCH/IOB 3JIEMEHTOB-METAJIJIOB u
COOTBETCTBYIOIIMX UM OCHOBaHUH;

. ONKMCHIBATH PEAKIIMM BOCCTAHOBIICHUSI METAJIOB U3 UX OKCHUJIOB;

. XapaKTepU30BaTh YCIOBUS U CIIOCOOBI MPEIYNPEKICHUS KOPPO3UH METAILIOB;

. XapaKTepU30BaTh CBOWCTBA U 00JIACTU MPUMEHEHUSI METAITTHYECKUX CIUIABOB;

. COCTaBJISITh CXEMbl CTPOECHHMS aTOMOB 3JEMEHTOB-METAJUIOB JIUTUS, HaTpUs,
MarHusi, ATIOMUHUS, KU, KaJTbITUs);

. - OOBACHATHL 3aKOHOMEPHOCTHM W3MEHEHHsI CBOMCTB JJEMEHTOB-METAIJIOB B
npezeiax TJIaBHBIX MOTPYIIIT;

. XapaKTepU30BaTh XMMUUYECKUE CBOMCTBA METAJIJIOB U UX COSTUHEHU;

. ONKCHIBATH CBS3b MEXKIY COCTABOM, CTPOCHUEM, CBOMCTBAMHU BEIIECTB-METAJIIOB
U UX TPUMEHEHHUEM;

. -MCTIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS U YMEHHUSI B TPAKTUUECKON JIESITEIHHOCTH

Y TIOBCEIHEBHOM JKM3HU: I Ge3o0macHoro odpamieHus ¢ Me, 3K0JI0rHYecky TpaMOTHOTO
MOBE/ICHUS B OKpYXKalolIel cpene, KpUTUYECKOW OLIEHKM MH(pOpMAIMU O BELIECTBAaX,
UCTOJIb3yEMBIX B OBITY



. 3aIlMChIBaTh YpaBHEHUs peakuuii B3anmonaeicteus ¢ HeMe, kucioramu, cosiMu,
KCTIOJIb3YSl AJIEKTPOXUMHUYECKUM PsiJl HApsKEeHUsS Me i1 XapakKTepUCTHKHA XUMUYECKUX
CBOMCTB

. OIMCHIBATh CBOWCTBA U 00JIACTH IPUMEHEHUS PA3IMYHBIX METAJUIOB U CILIAaBOB

. COCTaBJISITh CXEMY CTPOCHHS aTOMa KeJe3a;

. 3aMUChIBaTh YPaBHEHUS pEaKIUid XUMUYECKUX CBOWCTB keneza (OBP) ¢
00pa30oBaHMEM COCIMHEHUH C PA3TUIHBIMU CTETICHSIMU OKUCIICHUS;

. ONpENEeNsATh COEAUHEHUs, COAEpKALIUE HOHBI Fe** u Fe** ¢ mnomompio
Ka4eCTBEHHBIX PEaKLUid

. o0palaTecsi ¢ XMMUYECKOM MOCYA0N U J1abopaTOPHBIM 000PYAOBAHUEM;

. pacro3HaBaTh ONBITHBIM ITYTEM COCIMHEHUS METaJLI.

. nojoxxenue Hemeraios B [1.C. JI.M.Menneneena;

. ATOMHBIE  XapaKTEPUCTUKU AJIEMEHTOB-HEMETAIJIOB,  MPUYUHbI u
3aKOHOMEPHOCTH UX U3MEHEHHUs B IEpUOaX U rpymnmnax;

. -0COOEHHOCTH KPUCTAITMYECKOTO CTPOCHHSI HEMETAILIOB;

. -CTPOEHHE aTOMOB-HEMETAIOB, (PU3NYECKUE CBOMCTRA.

. - CTPOCHHE aTOMOB TaJIOTEHOB, CTCIICHU OKHUCIICHUS, (PM3MUSCKUE U XHUMHUCCKUE
CBOMCTBA.

. -CBOMCTBA CEPHOM KHUCIIOTHI B CBETE MpecTaBieHuin T/

. -OKHUCJIMTEIIbHbIE CBOMCTBA KOHL. CEPHOU KUCIOTHI B cBeTe OBP;

. -Ka4eCTBEHHYIO PEaKIIMIO Ha CyJb()aT-uoH.

. -pu3nyeckue U XMMHUYECKHUE CBOICTBA a30Ta;

. -KpYroBOPOT a30Ta B PUPOJIE.

. - CTPOEHHUE MOJIEKYJIbl aMMHAKa;

. -IOHOPHO-AKIICTITOPHBIA MEXaHU3M 00Pa30BaHUS CBS3U B HOHE aMMOHHUS;

. -CBOICTBa aMMHaKa;

. -CIIOCOOBI ITOJTYICHHUS U PACTIO3HABAHUS aMMHUaKa

. - CBOICTBa KHUCJIOPOJHBIX COEIMHEHMI a30Ta U Aa30THOM KHUCJIOTBl Kak
OKHCITUTES.

. - XapaKkTepu30BaTh CBOMCTBA YIJIEPOAA U 3JIEMEHTOB MOATPYIIIbI YIIepoaa

. - CBOMCTBA, 3HAYECHHUE COCAUHEHUN YIJIEpOJa M KPEMHHUS B KUBOM M HEKUBOU
MIPUPO/IE.

. -COCTaBJISATh CXEMbI CTPOEHHUS AaTOMOB XMMHYECKUX JIEMEHTOB -HEMETAJIOB;

. -J1aBaTh XapaKTEPUCTUKY 3JE€MEHTAM-HEMETallllaM Ha OCHOBE HX IOJOKEHHUS B
[ICXD;

. -00BSICHITH CXOJICTBO U PA3IMUUE B CTPOCHUH aTOMOB DJIEMEHTOB-HEMETAIIIOB;

. - OOBSACHATH 3aKOHOMEPHOCTH WM3MEHEHMsI CBONCTB XHWMHMUYECKHX DJIEMEHTOB-
HEMETAJIOB;

. - XapaKTepPU30BaTh XUMUUYECKHE FJIEMEHThI-HEMETAITBI MAJIBIX IEPUOJIOB;

. - ONUCHIBaTh CBOMCTBA BBICIIMX OKCHJIOB XMMHUYECKHX 3JIE€MEHTOB-HEMETAIJIOB
MaJIbIX TIEPUOJIOB, a TAKXKE OOIIHE CBOMCTBA COOTBETCTBYIOIIMX UM KHUCIIOT;

. -CpaBHMBATh HEMETAJUIbI C METAJJIAMU

. - COCTaBIISITh CXEMBI CTPOEHUSI aTOMOB TaJIOT€HOB;

. -Ha OCHOBAaHHMH CTPOCHHUS aTOMOB OOBSCHATH M3MEHEHHE CBOMCTB TaJOTEHOB B
rpymrne;

. -3aIMChIBAaTh YPAaBHEHUS peakuuii ¢ Touku 3peHuss OBP

. -XapaKTepHU30BaTh XUMHUUECKHE SJIEMEHTHI MOATPYIIIBI CEPHI;

. -3alMChIBATh YPAaBHEHUS XMUMHUYECKUX PEAKIUH B MOJIEKYJISPHOM M C TOYKHU
3penuss OBP

. - OINHKCHIBaTh CBOMCTBa amMmMuaka ¢ To4yku 3peHus OBP u ero ¢usmonorunueckoe

BO3/IEHCTBUE HA OPTAHU3M
. - oOpamarbes ¢ XMMHYECKOM MOCy10i U 1a00paTOpHBIM 000PYIOBAaHHUEM;



. -[10JIy4aTh U COOMPATh AMMHAK;

. -pacro3HaBaTh ONBITHBIM ITyTEM aMMHUAK
* - COCTaBJIATHb CXCMbI CTPOCHUS aTOMOB 3JICMCHTOB IMMOATPYIIILI YITICpOaa

. - COCTaBISITh (POPMYJIBI COCAMHEHUH Yriiepoia M KPEMHHUS, HIUTFOCTPHUPYIOIIHE
CBOICTBa KapOOHATOB M CUIIUKATOB

. -pacro3HaBaTh PacTBOPBI KHCJIOT W WICJOYEH, XJIOpUA-, Cyiabdar-, KapOoHAT-
HMOHBI U HOHBI aMMOHUA,

. - OIKCBHIBATH XHMHUYECKOE 3arps3HCHUE OKPYXKAIOIIEH cpelbl KaK CICICTBHUEC
IMPOU3BOJACTBCHHBIX ITPOLCCCOB, CIIOCOOEI 3allUuThI OT 3anH3HeHPIfI

. UCIIOJIB30BaTh NMPHUOOPETCHHBIC 3HAHKS M YMEHUS B IPAKTUYCCKON NIESTEILHOCTH

Y ITIOBCEHEBHOM KU3HU IS
OOBSICHEHUS! XMMUYECKHX SBJICHHHA, TPOUCXOIAINIMX B TpUpoAe, OBITY M Ha

MIPOU3BOJICTBE;

e 3KOJIOTMYECKH IPAaMOTHOIO IOBEJIEHUS B OKPYKAIOILLEH Cpee;

e OLEHKHM BIMAHHUS XUMHUYECKOTO 3arps3HEHUsI OKPYXKAOLIEW Cpellbl Ha OpraHu3M
YEJIOBEKa U IPYTHUE KUBbIE OPraHU3MBIL;

e 0e3omacHOr0 OOpalIeHUsI C TOPIOYMMH M TOKCHYHBIMH BEIECTBAMH, Ja0OpPaTOPHBIM
o0opynoBaHUEM;

e KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHYECKOW WH(MOPMAIWH, IMOCTYIAOMCH 13
Pa3HbIX UCTOYHUKOB.

OCHOBHOE COJEPKAHUE

8 knacc

Beenenue

IIpenmer xumuu. Meroapl TO3HAHUS B XUMHUM: HAOIIOAECHUE, HKCIEPUMEHT,
MozenupoBanue. VCTOUHMKM XMMHUYECKOM HH(pOpMaluu, €€ IMOJy4eHHE, aHaIu3 U
IIpeJICTaBICHUE €ro pe3yiabTaToB. [loHATHE O XMMHMUYECKOM 3JeMeHTe U (popmax ero
CYIIECTBOBAHUA: CBOOOJHBIX aTOMax, MPOCTHIX U CIIOXKHBIX BelecTBax. [IpeBpareHus
BeulecTB. OTiiMuMe XMUMMUYECKUX peakiuuil oT ¢u3nyeckux sBiaeHU. Poinb xumuun B
KHU3HM dYenoBeka. Xemodpmius u  xemodobus. Kparkue cBeneHHss U3 HUCTOPUHU
BO3HUKHOBEHMSI M PAa3BUTHA XUMHH. POJb OTEUECTBEHHBIX YUYEHBIX B CTAaHOBJIICHUH
XMUMHYecKOol Hayku — paboTsl M. B. JlomonocoBa, A.M. bytneposa, JI. 1. Menneneena.
XuMuyeckasi CUMBOJIMKA. 3HAaKM XUMHUYECKHX DJJEMEHTOB M IPOUCXOXKIEHHE MX
Ha3zBaHuil. Xumuueckue ¢opmyasl. HMHaekcsl u  KodppuuueHTsl. OTHOCUTEIbHBIE
aTOMHas U MOJIEKyJIsApHas maccel. [IpoBeneHne pacyeToB MacCOBOW JOJIM XMMHUYECKOTO
3JIEMEHTa B BELIECTBE Ha OCHOBE ero (opmynsl. Ilepuonuueckas cucreMa XMMHYECKHX
anemenToB [I. . MenzeneeBa, ee CTpykTypa: Majble U OOJbIINE MEPUOJIbI, TPYIIIBI U
noarpynnsl. [lepuoanyeckas cucreMa Kak CIpPaBOYHOE NOcoOME Ui TOTy4eHUs
CBEJICHUIN O XUMHUYECKHUX JJIEMEHTAX.

Jemoncrpanuu. 1. Mogenn (mapoctepkHeBble u Crroapra—bpurieda) pasnuyHbIX
ITPOCTHIX U CJIOKHBIX BELIECTB.

2. Komyekuyst CTEKITHHOW XUMHUUYECKOH nocyasl. 3. Komekuus MaTepuanoB U U3AENINAN
U3 HUX Ha OCHOBE aloMuHUs. 4. B3auMopelicTBue MpaMopa ¢ KUCIOTOW U NOMYTHEHHE
U3BECTKOBOU BOJBI.

Tema 1. ATOMBbI XMMH4YECKHX 3JICMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHHMS XMMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEICHHUS O
CTpOEHHH aTOMOB. JlOKa3aTenbCTBa CIOKHOCTH cTpoeHus atomoB. OnbiTel Pesepdopra.
[InanerapHas MoJenb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX SAE€p: MPOTOHBI, HEUTPOHBI. (OTHOCHUTENbHAs aTOMHas Macca.
B3auMOCBA3b IOHATUHN «IIPOTOHY», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAs Maccay.
W3meHeHne uunciaa OPOTOHOB B sJipe aToMa — O0Opa30BaHHWE HOBBIX XHMHUYECKUX
JJIEMEHTOB.



M3MeHeHne yucia HEHTPOHOB B sA1pe aroma — oOpa3oBaHue M30TONOB. COBpeMeHHOE
ONpeJEICHUE MOHATHS «XUMUYECKUN 3JIeMEeHT». M30Tonbl Kak pa3HOBHIHOCTU aTOMOB
OJIHOTO XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTPOEHHUE ANEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHUX 3JEMEHTOB MAJIbIX
nepuofoB. [IoHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xumudeckux siemeHToB [[. WM. MenneneeBa u crpoeHue
aTOMOB — (U3UYECKUN CMBICI TOPSIIKOBOTO HOMEpa JJIEMEHTa, HOMEpa TPYIIIIHI,
HOMEpA Mepuoaa.

W3meHeHne 4Kciia 2JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XMMHUYECKOI'O
aneMeHTa — 0O0Opa3oBaHUE IMOJIOKUTEIBHBIX W OTPHULIATEIbHBIX HOHOB. VIOHBI,
00pa3oBaHHBIEC ATOMAMU METAJUIOB M HEMETAJUIOB. [[pHYMHbBI N3MEHEHUST METAITHNYECKUX
U HEMETAJUIMYECKUX CBOMCTB B mepuonax u rpynnax. OOpa3oBaHue OMHApHBIX
coenunenuii. [louarue 06 nonnoi cBs3u. CxeMbl 00pa3oBaHUsi HOHHON CBSI3U.
BzaumopeiictBue aroMoB 3JIEMEHTOB-HEMETAUIOB Mexay co0oili — oOpa3oBaHue
JByXaTOMHBIX MOJIEKYJI IpOCThIX BemlecTB. KoBaleHTHas HEMOJspHas XUMHUYECKas
CBSI3b. DJIEKTPOHHBIE U CTPYKTypHBIE dopMyibl. B3aumozeiicTBie aTOMOB HEMETAIIIOB
Mexay  coboil  —  oOpa3oBaHMe  OMHApHBIX  COECJUHEHHM  HEMETaJlJIOB.
DnekTpooTpuuareabHOCTh. KoBaneHTHas nossipHas cBs3b. [IoHATHE O BaJIEHTHOCTH Kak
CBOMCTBE aToMOB 0Opa3oBbIBaTh KOBAJIECHTHbIE XuUMHYeckue cBsa3U. CocraBieHue
dbopMyn OWHApHBIX COEIWHEHUIN 10 BaJeHTHOCTH. HaxoxkaeHue BaJleHTHOCTU 110
(dbopMyIie OMHAPHOTO COCAMHCHHUS.

B3aumopeiicTBue aTroMOB METAJIOB MEXAY CO00OM — 00pa3oBaHUE METaNTUYECKUX
KpucTtayioB. [loHsATHE 0 MeTaUIMYECKO CBSI3U.

JdemoncTpanuu. Mosienu atoMOB XUMHUYECKUX 3ieMeHTOB. Ilepuoauueckas cucrema
xumudeckux dnemeHtoB JI. M. MenneneeBa (pasmuunabie (opmbl). H3roroBieHue
Mojiesiell MoJieKyl OMHApHBIX coequHeHHUH. M3roToBieHne MoJenu, WLTIOCTPUPYOIIEH
CBOMCTBA METAJUIMYECKOU CBS3H.

IIpakTnuyeckue padorsl 1. [IpaBuna TexHuku 0€30MaCHOCTH MPHU pabOTE B XUMUYECKOM
kabunere. [Ipuemsl oOparienust ¢ 1abopaTopHBIM 000PYIOBAHNEM M HArpeBaTEIbHBIMU
npudopamu.

KonTtpouabHas pa6ora 1 o reme: « ATOMbI XMMHUUECKHUX 3JIEMEHTOBY

Tema 2 IIpocTslie BemecTBa

[Tonoxxenne wmetamaoB U HeMmeTawsioB B [lepuonmyeckoil cucteMe XHUMHUYECKHX
JJIEMEHTOB

. U.MenneneeBa. Baxkueiiime mpocThie BEIIECTBA — METAUIBI (3KEIe30, allFOMUHUH,
KanpllUi, MarHuii, HaTpuii, Kanuii). OOmme Qu3ndeckue CBONWCTBA METAJUIOB.
Baxkneiiine mnpocThle BellecTBa-HEMETANIbl, 00pa3oBaHHBIE aTOMAMM KHUCIOPOJa,
BOJIOPOJ1a, a30Ta, cephl, pocdopa, yriepoaa. Mosekybl IPOCTHIX BEIIECTB-HEMETAIIOB
— BOJIOPO/1a, KHCIIOPOJA,

azora, TrajoreHoB. OTHocuTelbHas MojekyispHas Mmacca. CrnocoOHOCTH aTOMOB
XUMHUYECKUX 3JIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — aJIOTPOIHSL.
AnnotpornHele  MoAu(UKanMKM Kucioponaa, Qocdopa, onoBa. Meranauueckue U
HEMeTaJInYeCKUe CBOWCTBA MPOCTHIX BemiecTB. OTHOCUTENBLHOCTD ATOTO MOHSTHSL.

Yucno Aoraapo. KommuectBo BemiectBa. Moib. MossipHast macca. MonsipHbIif 00beM
ra3oo0pa3HbIx BemecTB. KpaTHble eAUHMIBI M3MEPEHHsS KOJIMYECTBAa BEIIECTBA —
MUWUIAMOJIb W KHJIOMOJIb, MUJUIMMOJIIDHAs M KWIOMOJIIpHAsh MacChl BEIIECTBA,
MUJUTUMOJIIPHBINA U KUJIOMOJISIPHBIA 00bEeMbI Fa3000pa3HBIX BEIIECTB.

Pacyersl ¢ KCIONIB30BAaHMEM MOHSATUN «KOJUYECTBO BELIECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIM 00bEM T'a30B», «UUCIO ABOTaapoO».

JemoncTpanuu. O3HaKOMJIEHUE C KOJUIEKIMEN MeTa/uIoB. O3HaKOMIIEHUE C KOJUIEKIIEN
HEMETAJUIOB.

KountpoabsHnas padora 2 no teme: « [IpocTsie BemecTBa



Tema 3. CoenHeHUs XUMHYECKUX 3JI€MEHTOB

Crenenp okucieHusi. CpaBHEHHE CTENEHU OKHCIEHUS M BaJeHTHOCTU. OmnpezeneHue
CTETIEHN OKHCICHHs JJIEMEHTOB B OuHapHbIX coeauHeHusix. CocraBieHue (opmyn
OMHAPHBIX COCTMHEHUM, OOIINI CITOCO0 UX HA3BaHUM.

bunapHbie cOeTMHEHUS METaNIOB M HEMETAJIOB: OKCHIIbI, XJIOPUIBI, CYTbPUABI U TIp.
CocraBnenue ux (opmyn. bunapHble coeTuHEHUS HEMETAJUIOB: OKCHUbBI, JIETy4ue
BOJIOPOJHBIE COEIMHEHUS, MX COCTaB M Ha3BaHus. [lpeacraBurenn OKCHIIOB: BOJA,
YIJIEKUCHIBIA  ra3, HerameHas u3BecTb. [lpencraBurenu JeTydyux  BOJOPOIHBIX
COEIMHEHMIL: XJI0POBOJOPO] M AMMHMAK.

OcHoBaHus, UX COCTaB U Ha3BaHuA. PacTBopuMocTh OCHOBaHuUM B Boje. [IpencraBurenu
mieNouei: TUAPOKCUABI HATpus, Kanusg u Kanbuusa. [loHstre 00 WHAMKATOpax u
KaueCTBEHHBIX PEaKLHsIX.

Kucnorsl, ux cocraB m HazBanus. Knaccudukamus xucnor. IlpeacTtaBUTend KHCIOT:
cepHasi, coyisHas, a3oTHas. [lonstue o mikane kucinotHoctu (mkana pH). M3menenue
OKpacKu WHIUKATOPOB.

Conm Kak NpoM3BOJHBIE KUCIOT U OCHOBaHWH, UX COCTaB U Ha3BaHus. PacTBOpuMOCTb
cozeii B Bojie. [IpencraBurenu comneil: xiopua HaTpusi, KapOoHAT U GochaT KabIus.
AMopdHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

MexMoeKyIapHbIe B3aUMOACHCTBUA. THUIIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAIUNIMYECKUX PEIIECTOK.

UYuctele BemiecTBa M cMmecH. lIpumepsl KUAKUX, TBEPABIX U ra3000pa3HBIX CMECEH.
CpoiicTBa 4uCTBIX BemecTB M cMmeceil. Mx coctaB. MaccoBas U oObeMHas J0IU
KOMITOHEHTa cMecU. PacueTsl, CBsI3aHHbIE C UCTIOJIb30BAHUEM TTOHSTHUS OIS,
Jemoncrpanun. OOpa3ipl  OKCHIIOB, KHCIOT, OCHOBaHM H  coneil. Monenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpUa HaTpus, anmasa, okcuaa yriepoaa (IV). Kucinorno-
LIEJI0YHbIE UHIUKATOPBI, K3MEHEHHUE UX OKPACKU B PA3JIMYHBIX Cpellax. Y HUBEpCaJIbHbII
WHJIMKATOP U UBMEHEHHE €r0 OKPACKHU B pa3inuuHbIX cpenax. [kana pH.

JlaGoparopHuble onbIThbl. O3HakoMJIEHHWE CO CBoWcTBamMM ammuaka. Ompexaenenue pH
pPacTBOPOB KUCJIOTHI, 11eJ04YU U BoAbl. Onpenenenue pH TMMOHHOIO U sI0JJ04HOTO COKOB
Ha cpe3e 1100B. O3HAKOMJIEHHE C KOJUIEKIMEH coneil.O3HaKoMIIeHHe C KOJUIEKIUen
BEUIECTB C pa3HbIM THUIIOM KpUCTAIJIMYecKod pemeTku. W3rotoeneHue wmozenei
KPUCTAIITMYECKHX pemeTok. O3HakoMIieHHe ¢ 00pa3lioM TOpHOI MOPOIHI.
IIpakTuyeckune padorsl 2. [IpuroroBneHue pacTBopa caxapa M pacueT ero MaccoBOM
JI0JIA B pacTBOpE

Tema 4. U3MeHeHUs, TPOUCXOSIIIHE C BelIeCTBAMHU

[lonsiTHE sABIIEHUI, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOAIIMMU C BELIECTBOM.
SBneHus, CBSI3aHHBIE C HU3MEHEHUEM KPHUCTAIUIMYECKOTO CTPOCHHUS BEIIeCTBA IMPHU
MOCTOSIHHOM €ro coctaBe, — (usudeckue sineHus. Ouznueckue SBICHUS B XUMUU:
JTUCTUJUISIINS, KPUCTAJUIA3AIMs, BBITADUBAHUE M BO3TOHKA BEIIECTB, (PUIBTPOBAHHE M
eHTpudyrupoBaHue.

SBneHus, CBsI3aHHBIE C HM3MEHEHHEM COCTaBa BEIIECTBA, — XHUMHYECKHE PEaKIIUH.
[Ipu3Haky u yciioBUsI MPOTEKAHUS XMMHYECKUX peakiuil. Beiaenenue TemaoTsl U CBETa
— peakiuu ropenus. [Toasitue 06 9K30 - U SHIOTEPMUUYECKUX PEAKIIUSX.

3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUYECKHE ypaBHEHHUA. 3HAUECHUE HHICKCOB U
koa¢pdunmenToB. CocTaBieHHe YpaBHEHUN XUMHUECKUX pPEaKLIUi.

Pacuetsl mo xumMuyeckuM ypaBHEHMsM. PelleHue 3a7au Ha HAaXO0XKIEHHE KOJIMYECTBA,
Macchl MJIM 00beMa MPOJIYKTa PeaklMM M0 KOJMYECTBY, Macce WM 00beMYy MCXOJHOIO
BellecTBa. PacueTsl ¢ UCMONB30BAHMEM TMOHSATUSA «I0JS», KOTAa HCXOJHOE BEILIECTBO
JTAHO B BHJIE€ pacTBOpa C 3aJlaHHOM MacCOBOM JOJIe PacTBOPEHHOIO BELIECTBA WIIU
COJIEPKUT OIPENETICHHYIO JOJII0 IPUMECEH.

Peaknun  pasnoxenus. [lpencraBieHme O  CKOPOCTM  XMMHYECKHX — pEaKIUi.
Karanuzatopsl. DepMEeHTHI. Peakuun COE/IMHEHHS. Karanutnueckue u



HEKaTATUTHYECKUE peakiuu, oOpaTuMmble U HeoOpaTumble peakuuu. Peakuuum
3aMelleHus. Psj akTMBHOCTHM METAJIOB, €r0 HCIOJIb30BAHME ISl MPOTHO3UPOBAHUS
BO3MO)XHOCTH IIPOTEKAHUS PpEaKUUd MEXIy METaUlaMM M KHCIOTaMH, peakuuid
BBITECHEHHUS OJHUX METAJJIOB M3 PAaCTBOPOB MX COJIEW IPYrMMU MeTajiamu. Peakiuun
obmena. Peaknuu HeliTpanuzanuu. Y CIIOBHs MPOTEKaHHs peakiuii oOMeHa B pacTBOpax
710 KOHIIA.

Tunel XMMHUYECKMX pEAaKLUUH Ha NpPHUMEpPEe CBOMCTB BOAbL. Peakiuus pasnoxeHus —
3JEKTPOJN3 BOAbL. Peakuuu coenMHEHUsT — B3aUMOJACHCTBUE BOJBI C OKCHUAAMH
METAJIJIOB U HEMETAJJIOB. Y CJIOBUE B3aUMOJIEHCTBUS OKCHUJOB METAJIJIOB U HEMETAIIJIOB C
Bojoil. Ilonstue «runpokcuapl». Peakunu 3aMemieHuss — B3aUMOJEUCTBUE BOJBI C
MeTaiamu. Peakiiu oOMeHa — rujpoin3 BEIECTB.

JemoncTpauuu. [Ipumeps! Gpuznueckux sBICHUN: a) iaBieHue mapaduna; 6) BO3roOHKa
noja wWin OCH30HHON KHCIIOTHI; B) PAacTBOPEHHME OKpPALICHHBIX cojei; r) auddysus
INYLIIACTBIX BELIECTB C TOpsAIIECHd JIAMIOYKM HakaiuBaHus. [IpuMeppl XUMUYECKHX
ABJICHUIA: a) ropeHHe MarHus, ¢ocdopa; 0) B3aMMOACHCTBUE COJISTHOM KHCIOTHI C
MpaMoOpoM HWJIM MeJioM; B) monydeHue ruapokcuna wmenu (II); r) pacTBOpeHme
MIOJIYYUEHHOT0 TUJIPOKCHJA B KHUCIIOTax; 1) B3aumonencTBue okcuaa menu (Il) ¢ cepHoit
KHCIIOTOM TpHU HAarpeBaHMM; €) pa3joKeHHe IMepMaHTraHaTa Kalus; ) pas3lioKeHHe
nepoKkcuaa

BOZOpOJa C MOMOIIbIO JUOKCHAAa MapraHila W Karajasbl KapTodemns Wi MOPKOBH; 3)
B3alMO/ICIICTBUE pa30aBIEHHbBIX KUCIOT C METAJIJIAMH.

IMpakTuyeckue padorsl 3. [[pU3HaAKM XUMUUECKUX PEAKIIUH.

Kounrtpoabnas padora 3 no teme: «/3MeHeHHs1, MPOUCXOIAIINE C BEIIECTBAMUY

Tema 5. PacTBopenue. PactBopbl. CBOMCTBAa PACTBOPOB 3JIEKTPOJMTOB

PactBopenne kak ¢usmko-xumuueckud mpouecc. [loHstme o ruaparax u
Kpucramoruaparax. Pactreopumocts. KpuBble pacTBOPUMOCTH KaK MOJIETb 3aBUCUMOCTH
PacTBOPUMOCTH TBEPJBIX BELIECTB OT TeMieparypbl. HacklllleHHbIE, HEHACHIIIEHHbIE U
MEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IIPUPOJIBI U CEJIbCKOTO XO035ICTBA.
[lonsTe 00 3JEKTPOIUTUYECKON AMCCOLUALMM. OJIEKTPOJIMTHI W HEIIEKTPOJIUTHI.
MexaHu3M auccouMalnuid 3JEKTPOJIMTOB € PAa3iIMYHBIM XapakTepoM cBs3u. CTeneHb
ANEKTPOIIUTHYECKON Jucconuanui. CUIbHbIE U c1a0ble 3J1eKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU EKTPOIINTUYECKON Tuccounannu. MoHHbIE ypaBHEHUS
peakuuii. Peakiiuu oOmMeHa, HayIye 10 KOHIIA.

Knaccugukaius MOHOB U UX CBOMCTBA.

Kucnotel, ux xnmaccuduxanus. Jlucconuanus KACIOT U UX CBOWCTBA B CBETE TEOPUU
NMEKTPOJINTUYECKON Jucconuanuu. MONEKyIspHbIE M HWOHHBIE YpPaBHEHUS DPEAKIMM.
B3aumopeiicTBue KHUCIOT € MeTaUlaMU. OJEKTPOXUMHUYECKHI psii  HanpsHKeHUH
MeTaJIJIOB. B3anMonelicTBre KUCIOT ¢ OKCUIAMHU METAUIOB. B3aumoaeicTBue KUCIoT ¢
OCHOBaHUSIMU —pEaKlMsl HeWTpanuzauuu. BzauMopelcTBue KHUCIOT C  COJISIMH.
Vcnonb3oBanue TaOIMIBI PACTBOPUMOCTH JJISI XapaKTEPUCTHKH XUMHYECKUX CBOWCTB
KHCJIOT.

OcHoBanus, uX Kiaccupukanus. Jluccouumanuss OCHOBaHMN M UX CBOHCTBA B CBETE
TEOPUU DIIEKTPOJUTHYECKOW AHCCOIMANMK. B3anMoIeicTBUE OCHOBAaHHM C COJSIMHU.
Hcnonb3oBanue TabIHMIBI PACTBOPUMOCTH JJISI XapaKTEPUCTHKH XUMHYECKUX CBOUCTB
ocHoBaHMUi. B3anmoelicTBre 1enoyeii ¢ OKCHAaMH HEMETAIIOB.

Conu, ux nuccouuanus U CBOMCTBA B CBETE TEOPUM DJIEKTPOIUTHUECKON IHUCCOLMALINN.
B3aunmogeiicTBrue comneit ¢ MeTaiiaMu, OCOOCHHOCTH JTHUX peakinuii. B3ammomeiicTBue
coieid ¢ consamu. Mcrnonb3oBaHue TaOJIMIBI PACTBOPUMOCTU Ui XapaKTEPUCTHKH
XUMHUYECKHX CBOMCTB COJICH.

O06o00u1ienne cBeneHmit 00 okcuaax, UX KIacCu(pUKaIMU U CBONCTBAX.

I'enernueckue psapl MeTaia U HemeTaula. ['eHeTnyeckas CBsI3b MEXAY Kilaccamu
HEOPraHUYECKUX BEILECTB.



OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
OmpeneneHnue CTETCHEW OKHUCICHHS IS AJEMEHTOB, OOpa3yIOIIUMX BEIIECTBA Pa3HBIX
KiaccoB. Peaknmu WMOHHOTO OOMEHAa M OKHUCIMTEIHbHO-BOCCTAHOBHUTEIHHBIC PEAKITHH.
OxuciuTelb W BOCCTAaHOBUTEIL, OKHCIEHHE M BoccTaHOBJeHHEe. (CocTaBlICHHE
YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJOM DJIEKTPOHHOTO
OajaHca.
CBoiicTBa IPOCTHIX BEIIECTB — METAUIOB M HEMETAJIOB, KHUCIOT M COJEH B CBETE
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHLHBIX PEAKIIUM.
JeMoHcTpanun. B3auMoieiicTBue pacTBOpPOB XJIOpUAA HATPUST W HUTpara cepedpa.
[Tonydyenue HepacTBOPUMOIO0 THIAPOKCHUJIA M B3aUMOJCHCTBHE €ro ¢ KHUCIOTaMH.
BzaumogeiicTBue KHCIOT C OCHOBaHMSAMH. B3amMonaelcTBHE KHCIOT C OKCHOIAMH
MeTaJuIoB. B3amMogelicTBHE KHCIOT ¢ MeTalaMu. B3amMonelicTBe KHCIOT C COJISIMU.
BzaumogeiictBue mieaoue ¢ KuclIoTaMu. B3amMonaeilicTBue IeouYeil ¢ OKCHOAaMH
HEMETAIOB. B3anMoIeWcTBHUE IIEIOYEH C COJISIMU. [Tonyyenue u cBoONMcCTBa
HEpacTBOPHMBIX OCHOBaHMH. B3amMoJelcTBHE OCHOBHBIX OKCHUIOB C KHCIOTaMH.
BzaumoneiicTBe OCHOBHBIX OKCUIOB C BOJOM. B3anmopaelicTBHE KUCIOTHBIX OKCHIOB C
IIeI09aMH.
IIpakTuyeckne padoThl 4. YCi0BUs TEUEHNUS XUMHUECKUX PEAKIUN MEXIYy pacTBOpamMu
3JIEKTPOJIUTOB JI0 KOHIIA.
5. Pemenue skcriepuMeHTaIbHbIX 3a]1a4.
HTorosasi kKoHTpoJILHasi padoTa 3a Kypc XuMuH 8 KJjacca

IIpeaMeTHbIMM  pe3yabTaTaMM  M3yYCHUsS IpeaMeTa «XUMHUS»  SBISIOTCA
CIEAYIOIIME YMEHHUS:
Tema: «BBenenue B xumum. [lpenmer xumum»

Brinmyckauk Haydurcs:

» PackpbIBaTh CMBICII OCHOBHBIX IIOHATHH: BEIIECTBO, XHMHYECKHH JJIEMEHT,
OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsI MaCCHhI;

» Ha3bIBaTh XMMHUYECKHUE DIIEMEHTEHL;

» BBIUUCISITH OTHOCUTEILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB, a
TaKX€ MACCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTa B COCIMHEHUSIX IS OLICHKH UX
MPAaKTUYECKON 3HAYNMOCTH;

» CoONoAaTh MpaBWJia TEXHUKUA OE30MaCHOCTH TMPH TPOBEICHUH HAOIIOICHUH |
OIIBITOB

BBINTyCKHUK TOJIYYUT BO3MOKHOCTb HAYYUThCS:

» OIpeAeIATh POJIb PA3TUYHBIX BEHIECTB B MPUPOJIC H TEXHUKE;

» XapaKTepH30BaTh METOJIbI XUMHUYECKOW HayKH (HAOII0ICHHE, CPAaBHCHHUE,
AKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TIO3HAHUU TTPUPOIBI

Tema: KATOMBI XUMHYECKHX 3JIEMEHTOB)»

BreinmyckHuk Hayaurtcs:

» PackpbiBaTh CMBIC] OCHOBHBIX IMOHSTHH: aTOM, HM30TOIbI, XUMHYECKasl CBSI3b,
AIEKTPOOTPHUIIATEIHHOCTD;
OOBACHATL (UBMUYECKUN CMBICH TIOPSAIKOBOTO HOMEpa »dJIEMEHTa, HoMepa
TPYIIIIBI, HOMEpa NePHo/Ia;
COCTaBJISITh CXEMbI CTPOEHHSI aTOMOB IMepBbIX 20 3JIE€MEHTOB MEPUOAUYECKOM
cuctemsl J[.M1.Mennaeneena;
pazniuuyaTh BUJBI XMMHUYECKOW CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISPHYIO,
KOBJICHTHYIO HETIOJSIPHYIO 1 METAINTUYECKYIO;
n300paxkaTh  JJCKTPOHHO-UOHHBIE  (GOPMYIbI  BEIIECTB, OOpPa30BaHHBIX
XUMUYECKUMH CBSI3SIMH Pa3HOTO BHUJIA.
BrinyckHUK MONTYYUT BO3MOKHOCTh HAYUUTHCS:
» 0CO3HaBaTh 3HAYCHHE TCOPETHUYCCKUX 3HAHUU IS MPAKTUYCCKOU JIEATEITHbHOCTH

YeJIOBEKa,

YV V VYV V



>

OMUCBIBATHL M3YYCHHBLIC 00BEKTHI KaK CUCTCMBbI, MPUMCHAA JIOTUKY CUCTCMHOI'O
aHaJIn3a

Tema: «IIpocThie BemecTsa)
BbinmycKHUK Hay4YUTCS:

>

>

KJIaCCI/I(I)I/II_[I/IPOBaTb XUMHYCCKUC 3JICMCHTBI Ha MCTAJIJIbI, HCMCTAJIJIbl, HHCPTHBLIC
DJICMCHTBI (1"33[)1) JJI1 OCO3HAHUSA BAXKHOCTH YIIOPAAOYCHHOCTU HAYYHBIX 3HaHI/If/'I;
BBIYHCIIATH KOJIMYCCTBO BCIICCTBA, 00beM WK MAcCCy I10 KOJIMYCCTBY BCUICCTBA,

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTBLCA:

>

>

pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEJICTBA YCTHON U
MUCHbMEHHOW KOMMYHHKAIIMH IPU PabOTE ¢ TEKCTaMU y4eOHUKA U
JIOTIOJTHUTEIBHON JIUTEPATYPOH, CIIPAaBOUYHBIMH Ta0JIUIIAMU;

IPOSIBIISATH TOTOBHOCTh K YBAKEHUIO MHOW TOUKH 3pEHUs IPU 00CYKIEHUU
PE3yJIbTaTOB BBIIIOJIHEHHOM pabOTHhI

Tema: «CoennHeHUs] XMMHUYECKHUX 3JIEMEHTOB
BbInyckHUK Hay4YHUTCS:

>
>

OIIpEEIIATh CTENEHb OKUCIICHUS 3JIEMEHTA B COEIUHEHUSIX;
ONpeNeNiATh  MPHUHAUICKHOCTh  BEIIECTB K  ONPEAEICHHOMY  KJaccy
HCOPraHNYCCKUX BCIICCTB,

pasnyarh 3KCIEPUMEHTAIBHO KUCIOTHI U IIENOYH, MOJI3YSICh MHAMKATOPAMH;
0CO3HAaBaTh HEOOXOAMMOCTh COOJIOACHUSI Mep O€30TaCHOCTH MPHU OOpaIeHUH C
KHUCJIOTaMH U ILEJI0YaMHU.

BBISIBJISITH 3aBHUCHUMOCTH CBOMCTB BCIICCTB OT CTPOCHHUA HX KPUCTATINIMYCCKHX
PELIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX, METANINYECKUX;

IIPUTOTOBIIATE PACTBOPHI C OINPEAEIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIECTBA;

COCTaBJISITH (DOPMYJIbI HEOPTraHUYECKUX COCAMHEHUH MO CTEMEHSM OKHUCICHUS
9JIEMEHTOB, a TaKXKe 3apsJaM MOHOB, YKa3aHHbIM B TaOJIMIE PAacTBOPUMOCTHU
KHCJIOT, OCHOBAHUI U COJICH;

BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTBCA:

>

UCIIOJIBb30BaTh HpI/IO6peTeHHI)Ie 3HAHWA U YMCHUSA B HpaKTI/ILIGCKOI\/JI JCATCIIBHOCTH
n HOBCC,HHCBHOﬁ JKU3HU IJIATIPUTOTOBJICHUSA PAaCTBOPOB 3aZ[aHHOﬁ KOHICHTpPAIUH.

Tema: «3MeHeHNsl, NPOUCXOASIIIKE C BeLIECTBAMMI»
BeinmyckHUK HayduTCS:

>
>
>
>

MPUBOAUTE NPUMEPELI XUMUYIECKHUX IIPOLECCOB B IIPUPO/IE;

n300pakaTh CYHIHOCTb XMMHUYECKMX pPEAKIMH C TIOMOLIBI0 XUMHYECKHX
YPaBHEHU;

OOBSICHATB Pa3JIMUHBIE CIIOCOOBI KIACCU(PUKAINN XUMUYECKUX PEaKIuii;
MPOBOANUTE XUMHWYCCKUEC OINBITHI U SKCIICPUMCHTBI U OOBSICHSTH UX PE3YIbTATHI,

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

>
>

IMOHUMATDB POJIb XUMHUYCCKUX IMMPOLECCOB, MPOTCKAIOIINX B IIPUPOJE;
Ir'paMOTHO O6paH_IaTBC$[ C BCIICCTBAMHU B HOBCC,Z[H@BHOI:I KHU3HU.

Tem: «PacTBopenne. PactBopbl. CBolicTBa pacCTBOPOB 3JIEKTPOJIUTOB)»
BrinyckHuK Haydures:

>

PacKpbIBaTh CMBICII OCHOBHBIX OHATUN: PACTBOPBI, FIEKTPOJIUT U HEIIEKTPOIIHT,
NEKTPOJINTUYECKAS TUCCOLMALINS;, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAQHOBJICHHE

OOBSICHATH CYIIIHOCTh PEaKLIUii HOHHOTO OOMEHa;

KJIacCU(UIUPOBATh OKCUIbl U OCHOBAHMS MO CBOWMCTBaM, KHUCJIOTHI U COJIM IO
COCTaBY;



» COCTaBISITh YPAaBHEHUS AJICKTPOJUTUYCCKOW UCCOLMAIMU KHCIOT, IIENIOYeH,
COJICH; TIOJNIHBIE W COKpam€HHbIE HWOHHBIE YpPaBHEHHS peakinid OOMEHa;
YPaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI;

COCTaBJIATh YpPAaBHEHUSA PEaKIUi, COOTBETCTBYIOIIMX IOCIEI0BATEIBHOCTH
(«ueroyke») nmpeBpalieHuidi HEOPraHUYECKUX BEILECTB Pa3IUYHbIX KIJIACCOB;
Ha3bIBaTh OOIIUE XMMHYECKHE CBOMCTBA, XapaKTEPHBIE JJIs KaKJIOTO M3 KJIacCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

MPUBOJIUTh MPUMEPHI PEAKIUMH, MOATBEPKAAIOIMIUX XUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILECTB: OKCUIO0B, KHCIIOT, OCHOBAHHUU U COJIEH;

COCTABJISITh  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN  OamaHc  (IsI  M3YYEHHBIX
peakuuii) Mo MPeAIOKEHHbIM CXEMaM peaklMil U OINpeAeNiiaTh BEIleCTBO-
OKHCIIUTENIb W BEIIECTBO-BOCCTAHOBUTEIIL B OKHCIIMTEIILHO-BOCCTAHOBUTEIIHHBIX
peakuusix;

» TPOBOJHTH JIAOOPATOPHBIC OIBITHI, IMOJTBEPIKIAIONINE XHMHYCCKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

BpImyCKHUK TTOTYYUT BO3MOXKHOCTbh HAYYHUTHCS:

» COCTaBJISTh MOJICKYJSIPHBIC W TIOJHBIC MOHHBIC YPAaBHCHHSI 110 COKPAIIEHHBIM
MOHHBIM YpaBHEHHUSIM;

» TPHUBOJIUTH NMPUMEPHI PEAKIIUN, TIOTBEPIKIAOIINX CYIICCTBOBAHNE B3aMMOCBSI3H
M€y OCHOBHBIMU KJIACCAMU HEOPraHUUYECKHUX BEILECTB;

» WCIOJB30BaTh MPUOOPETEHHBIE KITFOYEBBIC KOMIICTCHTHOCTH TIPH BBITTOJIHCHUHT
HCCIIEIOBATENLCKUX IIPOEKTOB MO U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOTYYCHHS U
pacro3HaBaHus BEUIECTB;

» BBUIBJIATH CYIIECTBOBAHHWE TI'CHETHMYCCKOM B3aMMOCBS3M MEXKIY BCIIECTBAMH B
pALy: MPOCTOE BELIECTBO — OKCHUJ — TMAPOKCU — COJIb;

9 KJacc

BBenenue. OOmasi XxapakTepuCTHKA XHMHUYECKHX 3JJI€MEHTOB M XHUMHYECKHX
peakuuii

epuoauueckuii 3akoH u Ilepuoanyeckasi cucreMa xummuyeckux djiemenros /. U.
MenaeiaeeBa

XapaKkTepuCTHUKa 3JIEMEHTA M0 €ro MOJIOKEHUIO B [leprnoandeckoi cucTeMe XUMUYECKUX
snemeHToB J[. . MengeneeBa. CBoMCTBa OKCHUIOB, KUCIIOT, OCHOBAaHUM M COJICH B CBETE
TEOPHUH DIIEKTPOJIUTUUECKON JUCCOMALIMN U OKUCIEHHS-BOCCTAHOBIICHUS.

[TonsiTHe 0 mepexoAHbIX dMeMeHTax. AMQOTEpHOCTh. ['eHeTHYeCKui psj MepexoIHOro
3JIEMCHTA.

[lepuonnueckuii 3axkoH u llepuommyeckas cucremMa Xumuyeckux snemeHtoB JI. U.
Menneneena.

XuMuueckas OpraHu3als XKUBOW M HEXMBOU NPUPOAbl. XMMHUYECKHUH COCTaB sapa,
MaHTHUU U 36MHOW KOpbl. XUMUYECKHUE IIEMEHTHI B KJIETKaX KMBBIX OpraHu3MoB. Makpo-
Y MUKPODJIEMEHTBI.

O06001eHne cBeIeHUI 0 XUMHUECKUX peakuusax. Kinaccudukanus XuMHUECKUX peakuil
M0 Pa3TUYHBIM MPU3HAKAM: «YHCIIO U COCTAB PEAarupyOIIUX U 00pa3yIONINXCs BEIIECTBY,
«TetioBoi A (PeKT», «HanpaBlIeHUE», «M3MEHEHUE CTETEHEW OKHUCIICHMS JJIEMEHTOB,
00pa3ylIIUX pearupymrllue BemecTBa», «(a3a», «UCIONB30BAHHE KaTaau3aTopay.
[IonsiTHe O CKOpPOCTM XHMHUYECKOW peakuuu. DakToppl, BIMAIOIIKAE HAa CKOPOCTH
XUMHYECKUX peakuuii. Katanuzatops! u katanus. UHruOUTOpbl. AHTHOKCHIAHTHI.
demoncrpauuu. Pazmuunsie gopmer tabmuner J. M.MenaeneeBa. Mogenn atoMoB
31eMEeHTOB 1—To0 nepuoaoB. Mojenb CTpOeHHs 3€MHOro Iiapa (IMOonepevyHbid pa3pes).
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIMu OT MPHUPOJbI PEArupyrOIIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XHMHYECKON pPEaklIuh OT KOHLEHTpPALUU pPearupyrommx
BEIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIMU OT IIOIMIAIA COMPUKOCHOBEHHS
pearupyromux BeueCTB («KUISIIUN CION»).

Y V VYV V¥V



JlabopaTopHble onbIThl 1. [lonmydyeHue ruApoKCHIAa IMHKA M HCCIEAOBaHUE €ro
cBOMCTB. 2. MogaenupoBanue noctpoeHus Ilepronnueckoil CHUCTEMBbI XHUMHUYECKHX
anemeHTOB /1. U.Menaeneera

JImarnocTuyeckasi KOHTpPOJIbHasi padora

Tema 1. Metasibl

[Tonoxenne merammoB B llepuogmueckoit cucreme xumumyeckux sieMeHtoB /J[. .
MenpeneeBa. Merauueckas KpUcTasIndeckasl peleTka i MeTajyinyeckasi XMMUYEeCcKast
cBs3b. OOmume ¢Qusnueckue cBoiicTBa MerauioB. CIaBbl, UX CBOWCTBA W 3HAYCHHE.
XUMHUYECKUE CBOMCTBA METAJJIOB KAK BOCCTAHOBUTEIIEH, @ TAKKE B CBETE UX MOJIOKEHHUS
B 3JIEKTPOXUMHYECKOM Py HANPSIKEHUM METAIIJIOB.

Koppo3us mMeTamnoB u criocodbl 00ps0ObI ¢ Hell. MeTauibl B ipupoje. O6mue crnocoobt
UX TOJIy4YEHHUS.

O0masi XxapakTepHCTHKAa IIEJOYHbIX MeTaLI0B. Mertauibl B npupone. OOmue
crocoOb! ux nonydenusa. Crtpoenue aromoB. ll{enounbie MeTamIbl — IPOCTHIE BELIECTBA.
Baxkneiiine coenMHEHHUs WLIEIOYHBIX METAUIOB —OKCU[bI, THJIPOKCHIBI M COJH
(x7opuabl, kKapOoHaTHI, Cyab(haThl, HUTPAThl), UX CBOWCTBA U MPUMEHEHHE B HAPOIHOM
xo3siictBe. Kanuiinble ynoopenus.

O0masi xapakrepucTuka 3jeMeHTOB riaBHOil moarpymnnsl II rpymmei. Ctpoenue
aToMoB. ll{enoyHO3eMenbHbBIE METALIBI — MIPOCTHIE BelllecTBa. BaxHeillne coenuenus
IIEIOYHO3EMENTbHBIX METANIOB — OKCHJIbI, THAPOKCHBI U CONU (XJIOPHUIbI, KapOOHATHI,
HUTPATHI, cynbdaTsl, pocdaTsl), UX CBOMCTBA M MPUMEHEHHE B HAPOIHOM XO3SHCTBE.
AmomuHuii. CTpoenue artoma, (QuU3MYECKHEe U XUMHYECKHE CBOMCTBA MPOCTOTO
BeulecTBa. COeTMHEHUS aIFOMMHMSI — OKCHJI U THJIPOKCHJ, UX aM(OTEpHBIN XapakKTep.
Baxueiimue conu amomunus. [Ippumenenne antoMUHNS U €10 COCIMHEHUMN.

Kenaezo. Ctpoenne atoma, pu3nuecKue U XMMHUYECKHE CBOWCTBA MPOCTOTO BEUIECTBA.
I'enetnueckue psaael Fe2+ u Fe3+. Baxneiimue conu xene3a. 3HaUECHUE Kelle3a U €ro
COEAMHEHMM JJI MPUPOBI K HAPOJIHOTO XO35MCTBA.

JemoncTpanun. O0pa3ipl IMIETOYHBIX M IIEJIOYHO3EMEIbHBIX MeTauioB. OOpasisl
CIUIaBOB. B3ammopaeicTBUE pacTBOPOB KHUCIOT W coiie ¢ Metawwiamu. llomyuyeHue
TUAPOKCH/Ia AIIOMUHHUSA M UCCIENOBaHHME €ro cBOMCTB. B3aumopeiicTBue xeneza ¢
consiHoM kucnotoi. [lomyuenne ruapoxcunos xenesa (1) u (III) u usyuenue ux cBocTs.
IIpakTnyeckne padorel. 1. OcymiecTBieHUE LENOYKA XMMHYECKHUX IPEBpAICHUN. 2.
[Tonyuenue u cBoiicTBa coeIMHEHUN MeTalIoB. 3. Pemenne skcrepuMeHTaIbHbIX 33/1a4
Ha pacrno3HaBaHUE U MOITYYEHUE COCITMHEHUI METAIIJIOB.

Kountpoabsnas padora Nel no teme : MeTtamib»

Tema 3. Hemeraninbl

OOmiasi xapakTepuCTHKa HEMeTallioB: TmosioxkeHue B [lepuoguueckoil  cucreme
XUMHYECKUX 31eMeHTOB J[. I.MeHaeneeBa,

OCOOEHHOCTH  CTPOCHHSI  aTOMOB, OJJEKTpooTpuiatenbHocTh (D0) Kak  mepa
«HeMmeTalmmyHocThy, pan 0. Kpucramnmueckoe CTpoeHHME HEMETAINIOB — MPOCTBIX
BeulecTB. AsutoTponus. Pu3nyeckue cBONCTBAa HEMETaIOB. OTHOCUTEIBLHOCTD MOHATUN
«METaI» U «HEMETaID».

Bonopoa. [Tonoxenue Bogopona B [lepuoanueckoil cuicTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aroma U MoJeKyJsbl. PU3NUECKHE U XUMHUYECKNE CBOWCTBA
BOJIOPO/Ia, €r0 MOJIyYeHHE U PUMEHEHHE.

Bopa. Ctpoenune Mmosekynsl. Bomoponnas xumudeckast cBsizb. dusnueckue cBOHCTBa
BOAbl. AHOMaIUM CBOMCTB BoAbl. [uapodunbHbie U ruApodoOHBIE BEIIECTBA.
Xumnueckue cBoicTBa BoAbl. Kpyrosopor Boxabl B mpupone. Bomoouncrtka. Aspanus
BoAbl. bbITOBBIE (uUiIbTpel. MuHepanbHble Bonbl. JlucTwinupoBaHHas Bojda, €€
IIOJIyYE€HUE U IPUMEHEHHE.



O0mas xapakrepucTuka rajgoreHoB. Ctpoenue aromoB. IIpocTeie BemiectBa u
OCHOBHBIE COEJMHEHHUS TaJOreHoB, WX cBoiicTBa. KpaTkue cBenenus o xjope, Opome,
¢drope u noze. [I[puMeHeHHE TAIOTeHOB U UX COSUHEHHI B HAPOTHOM XO3SIICTBE.
Cepa. CtpoeHne aroma, aUIOTPONHS, CBOMCTBA M NMPUMEHEHHE POMOMYECKON CEpHI.
Oxcupsl cepol (IV) u (VI), ux nonydyenue, cBoiictBa u npuMeHeHue. CepHas KUCIOTa U
€€ COJIM, UX IPUMEHEHHE B HAPOAHOM X03sicTBE. [[pON3BOICTBO CEPHOM KUCTOTBHI.
A3ot. CTpoeHHe aTOMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOT0 BeulecTBa. AMMHAK, CTPOEHUE,
CBOMCTBa, NoyiydeHUEe M npumeHeHue. Colnu aMMOHMS, MX CBOWCTBAa M NPHUMEHEHHE.
Oxkcuabtl azora (1) u (IV). A3oTHas kuciora, ee CBOMCTBa M npuMeHeHue. Hutparsl u
HUTPUTHI, TIpoOJIeMa UX COJEP)KAHUSA B CEIbCKOXO3AWCTBEHHOM MPOAYKLIUU. A30THBIC
yI0OpeHUsI.
®ocdop. CtpoeHre aroma, ajuIOTPOIHs, CBOWCTBa Oeioro m kpacHoro ¢ocdopa, ux
npuMmenenne. OcHoBHbBIE coequHenwus: okcu dhocdopa (V) u oprodochopHas kucnora,
dbocdarer. DochopHbIe YAOOpPSHUSI.
Yraepoa. CtpoeHue aroma, aIOTPONHs, CBOWCTBA MOAUDHKAIMKI, NPUMEHEHHE.
Oxkcuapl yriepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOboHaThl: KanbIUT, coja,
[IOTAlll, UX 3HAYEHHE B IIPUPOJIE U )KU3HU YEJIOBEKA.
Kpemnuii. Ctpoenne aroma, KpUCTaNIMYECKUI KPEMHUM, €r0 CBOMCTBA U MIPUMEHEHUE.
Okcun kpemuus (IV), ero mnpupoaneie pasHOBUAHOCTH. CHIIMKaThl. 3HAYCHUE
COCIMHEHUN KpEeMHHUs B JKUBOW M HexuBoW mpupone. Ilonstue o cuimkaTHOU
IIPOMBIIIJIEHHOCTH.
JdemoncTpanumn. [lonyyenne u pacnoszHaBaHue Bojaopoja. KauecTBeHHas peakuus Ha
raJIOT€HUA-UOHBL.. B3anMoaeicTBUE KOHIEHTPUPOBAHHOMW a30THON KHUCIIOTBI C MEJIBIO.
JlabopaTopHble oOmnbITBI. (O3HAKOMIIEHHE C COCTaBOM MuHepaibHOW Boabl.  30.
CaoiicTBa pa3zbaBiIeHHOI cepHOU KUCIOTHI. M3ydeHue cBoicTB ammuaka. PacosnaBanue
coneii ammonus. [openue dochopa Ha Bo3myxe u B kuciopoae. PacmosnaBanue
docdaros. 'openue yris B kucinopoe. [lepexom kapOOHATOB B THAPOKAPOOHATHI.
IIpakTHyeckune padorsl. 4. PenieHne skcnepuMeHTANbHBIX 3a/1a4 110 Teme «lloarpynma
kucinoponay. 5. [lonyuenue, cobupanue u pacro3HaBaHUE ra3oB.
Kounrpoabsnas padora Ne2 no teme : Hemeramibny
Tema 5. O0o01meHNe 3HAHUI 0 XMMHMH 32 KYpC OCHOBHOI mKkoJibl. [loaroroBka k
rocyaapcreeHHoii urorosoi arrecranun (I'MA)
[lepnonnueckuit 3akoH u Ilepmonnueckas cucrtemMa XUMHUYECKHX 3JIeMEHTOB [l
N.MenneneeBa. PU3n4eCKuil CMBICI MOPSAKOBOTO HOMEpA JIEMEHTa, HOMEPOB IEpUOia
U rpynnbl. 3aKOHOMEPHOCTHM H3MEHEHHS CBOWCTB JJIEMEHTOB W WX COEIUHEHUH B
Nepuoax M Ipymnmax B CBETE MPEACTABICHUM O CTPOCHUHM aTOMOB 2JIEMEHTOB. 3HAUEHHE
IIepnonnueckoro 3akoHa.
Buapl XuMU4eCKUX CBSI3€M M TUIIBI KPUCTAUIMUECKUX PEHIeTOK. B3auMocCBs3b cTpoeHMs
Y CBOWCTB BEIIECTB.
Knaccudukanus XUMUYECKHX PEaKIUi MO pa3IUYHbIM MpH3HaKaM (YHCIO0 U COCTaB
pearupyomux 1 o0pa3yroumxcs BELIECTB; HAJIWYME TPaHULbI paszzena (a3; TermioBou
3G eKT; U3MEHEHHE CTeNeHeH OKHUCIEHHMs aTOMOB; MCIIOJIb30BaHME KaTalau3aropa;
HampaBliieHue npoTekanusi). CKOpocTb XMMHUECKUX peaklUid U (aKTOphl, BIUSIOLINE Ha
Hee. OOpaTMMOCTh XMMHUYECKHX pEaKIUi U CIOCOObl CMEUIEHHS XMMHUYECKOTrOo
paBHOBECHSI.
IIpocTeie U cnokHbIe BelecTBa. MeTallisl 1 HEMETaluIbl. ['eHeTn4eckue psaabl MeTasia,
HeMeTallyla U TnepexoAHoro Metamiaa. OKCUABI M TUAPOKCHUIBI (OCHOBaHUS, KUCIIOTHI,
am@oTepHble THAPOKCUIbI), conu. X cocraB, kimaccupukanus U oOIIMe XUMHYECKHE
CBOMCTBA B CBETE TEOPHH JIEKTPOIUTHUECKOMN THCCOLUALINN.
Hrorosasi kKoHTpOJILHAsi padoTa 3a Kypc XuMuHu 9 KJacca

KanennapHo — TeMaTnuyeckoe nJiaHMpoBaHue 8 kJjace

Ne | Ne | Hara |




ypoKa

ypoKa
(Teme)

poBeIe
HUA

ypoka

Tema ypoka

[Ipumeuanue

Brenenue(54)

-

IIpenmer xumuu. Bemectna.

[IpeBpaieHus BemecTs. Posib XuMuu B KU3HU
YeII0BEKa.

[IpakTuueckas padora Nel. «IIpasuiia
TEXHUKH 0€30MaCHOCTH TP paboTe B
XxUMHU4YeckoM kabunete. [Ipuemsl oOparienus ¢
11abopaTOPHBIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMH TPUOOPAMM.

[Tepuoanueckas Tabauia XuMm. 3J1eMeHTOB [1.
1. MeHneneeBa. 3HaKU XUMHYECKUX
3JIEMEHTOB.

XUMUYeCKUe POPMYJIBI.
OTHOCUTENBbHBIE ATOMHAA 1
MOJICKYJISIPHAS] MACCHI.

Tema 1 Atombl xumuueckux ameMeHToB (10u)

(OCHOBHBIE CBCACHUA O CTPOCHHUHU aTOMOB.

l3MeHEHrE B COCTABE SIJIEp aTOMOB
XUMHUYECKHUX HJIEMEHTOB

CtpoeHue 3JIEeKTPOHHBIX 000JI0Y€K aTOMOB
DJIEMEHTOB

[lepuoanueckas Tabauia Xum. 351eMeHTOB /1.
1. MeHzieneeBa U CTpOCHUE aTOMOB.

10

MonHas xuMu4eckas CBiI3b.

11

KoBanenTHas HCIOJISIpHad XUMHUUYCCKaA
CBA3b.

12

KoBanenTHas MoJIsIpHad XUMHUUYCCKasA CBA3b.

13

(e}

MeTannndeckas CBS3b.

14

O000IIEHNE U CUCTEMATHU3AIlNs 3HAHUI 00
HJIEMEHTaX: MeTaJUIaX U HEMETAJIax, O BHIAX
XWUM. CBA3U.

15

10

KontposnbHas pabota Nel.rmo teme: « ATOMBI
XUMHUYECKHUX 3JIEMEHTOB)

Tewma 2 IIpocTsie BemiecTBa (84)

16

[IpocTeie BemecTBa-mMeTasuibl. O0mue
¢du3nyeckre CBONCTBA METAIIJIOB.
AJ10TpOnus.

17

[IpocTeie BelecTBa-HeMeTauibl. O0mue
(u3nyeckre CBOUCTBA HEMETAILIOB.
AJu1oTponusl.

18

KoauuecTBo BCIICCTBA.

19

MossipHast Macca BEIIECTBA.

20

ModsipHbIii 00BEM BEIIECTBA.

21

Penienue pacyeTHbIX 3a1a4

22

~NOoOo A~ W

O0001IeHrE U CUCTEMATH3ALU 3HAHUI 11O
teme: «[IpocTeie BemecTBay.

23

KonTposibHas padora Ne 2 o teme: «IIpocTsie

BCIICCTBA»




Tema 3 Coenunennst Xumuaeckux 3eMeHToB( 10 1)

24 1 Crenenb okucieHus. buHapHbie coeAMHEHUS
METaJIJIOB U HEMETAJIJIOB

25 2 Baxcaeiinme kiacchl OMHAPHBIX COCTMHEHU-
OKCH/JIbI, JIETyYH€ BOJJOPOJIHbBIE COSAMHEHHUS.

26 3 OcHoBaHUS.

27 4 Kucnotsl.

28 5 Coun KaK IpOU3BOIHBIC KUCIOT U OCHOBAHUIA.

29 6 AMOp(]HBIE ¥ KPUCTAITHIECKUE BEIIESCTRA.
Bu bl KpHUCTANIMYECKUX PEIIETOK.

30 7 UrcThIe BEIIECTBA M CMECH.

31 8 MaccoBas 1 00beMHAas 4011 KOMIIOHEHTOB
cMmecH. PacueTsl, CBSI3aHHBIC C TIOHITHEM
«ITOJISD.

32 9 [IpakTuyeckas padora Ne 2 [Ipurorosnenue
pacTBopa caxapa U OIpejeseHIe MacCOBOM
TOJTU caxapa B PacTBOPEY.

33 10 O000I1IIeHNE U CUCTEMATU3AIMs 3HAHUN 110
Teme: «COCIMHCHISI XUMUYIECKIX DJICMECHTOBY

Tema 4 M3meHneHus npoucxojsume ¢ BerecTBaMu(16 1)

34 1 du3nyuecKue sIBJICHUS.

35 2 XUMHUECKUE peakIiy. 3aKOH COXPaHEHUS
Macchl BelIeCTB. XUMUYECKUE YpaBHEHUSI.

36 3 Tunel XUMHYECKUX peakiuid. Peakiumn
COCTMHEHUS M Pa3JI0KEHUS

37 4 Peaxiiuu 3amenienns 1 oOMeHa.

38 5 [Tpaktuueckas pabora Ne 4. IlpusHaku

XAMHUYECKHX PEAKIUM.

39-40 6 PacyeTbl MO0 XMMHYECKUM YPaBHEHUSIM.

41 7 O6001IeHre U cCUCTEMaTU3aIHs 3HAaHUN 110
Teme: « VI3MeHeHus1, TPOUCXOISIIHUE C
BEIICCTBAMI.

42 8 KontponbHas padota Ne 3 o teme: «
3MeHeHus, TPOUCXOJISIINE C BEIIECTBAMUY.

43-44 9-10 Kucnotsl, ux kinaccuduxaiys 1 CBONCTBA.

45-46 11-12 OcHoBaHMs1, UX KJaccu(uUKalus 1 CBOMCTBA.

47 13 OKCHUIBL.

48 14 Conm uX CBOWCTBA.

49-50 15-16 ["eHeTHUeCKas CBSI3b MEXKAY KJIacCaMH
HEOPTaHMYECKUX BEIIECTB.

Tema 5 PactBopenue . PactBopbl. CBoiicTBa pacTBOpoB(22 u)

o1 1 PacTBOopeHne Kak pU3NKO-XUMUYECKUI
rmpouecc. PactBopumocTs. Turbl pacTBOpPOB.

52 2 DIEKTPOUTHYECKAs TUCCOIMAIIHS.

53 3 OcnHoBHBIC TTOT0XKeHHS TO/].

o4 4 oHHBIE ypaBHEHHUS peakIuil.

55 5 Kucnotsl B cBete TO/], ux knaccudukanus u
CBOICTBA.

56 6 OcHoBanust B cBete TO/I, ux xnaccuduxamms u
CBOICTBA.

57 7 OKCHUIEL.




58 8 Comu B cBete TOJI, mX cBOiCTBA.

59 9 [IpakTuyeckas pabora Ne 4 loHHbIe peakiuu.

57 10 O06o001IeHne, CUCTEMAaTU3AUS B KOPPEKIUS
3HAHWW, YMEHUI U HABBIKOB yUaIMXCs 10
Teme «TO».

58 11 Kiraccudukanus XuMHIeCKUX PEaKIIHii.
OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHH.

59 12 CBOICTBA M3YYCHHBIX KJIACCOB BEIIECTB B
ceere OBP.

60 13 YrpaxHenus B coctaBiaeHun OBP.

61 14 [IpakTrueckas padota No5
PereHne SKCIIepUMEHTATBHBIX 337124 110 TeMe
«['eHeTHYECKAS CBSA3b MEXKYy OCHOBHBIMHU
KJIACCAaMH HEOPTaHUYECKUX COCTUHEHUI.

62 15 O06001IeHre U cCUCTEMaTH3aIKs 3HAaHUH 110
TeMeE.

63 16 PerreHne pacueTHBIX 33124

64 17 MToroBasi KOHTpOJIbHAsI paboTa

65- 68 18-22 [ToBTOpeHUE

KanengapHo- TemaTHdeckoe TiaHupoBaHue 9 Kiracc
Ne No Hara Tema [Ipumeuanue
ypoKka | ypoka | mpoBe ypoKa
9o IECHUS
TEME) | ypoka
Beenenune. OOmmas xapakTepUCTHKA XUMHUYECKHX 3JIEMECHTOB U XMMHUCCKHUX PEaKIIUH

[lepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux ainemenToB Jl. M. Menneneesa(94)

1 XapakTepucTuKa XUMHUYECKOr0 3JIEMEHTA HA OCHOBAHUH
€ro MoJIoKeHus B nepuoandeckon cucreme /1. 1.
MeHeneesa.
2 ['eneTnyeckue psiJibl METANIOB M HEMETAJNIOB
3 [Tepexo1HbIE 271EMEHTHI
4 [leprioinueckurii 3aKOH U CUCTEMA XUMHYECKHUX
snemenToB /I. 1. Menaeneena
5) KoHnTposnbHas pabora
[loBTOpEeHNE OCHOBHBIX BOIPOCOB Kypca XUMHUU §
kyacca. Beenenue B kypc xumun 9 Kiacc
6 CKOpOCTh XMMUYECKUX pEaKIUH.
7 @akTOphl, BIMSIOIIME HA CKOPOCTh XUMHUYECKOU
peakuuu
8 OOpatuMble HeOOpaTUMBbIE peaKIuU
9 XHMMHUYECKOE PaBHOBECHE U CIIOCOOBI €0 CMENIEHUS

Tema Metamnbi(194)

10 1 [Tonoxxenne metaiioB B Ilepuoanueckoin cucreme /1 .
N . MenaeneeBa 0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusndyeckne CBOMCTBA METAIIOB.

11 2 CnnaBel

12 3 XHWMHAYECKHE CBOMCTBA METAJIJIOB

13 4 Mertainnsl B mpupoe. Ob1ue crnocoObl UX MOTYUYEHHUS .




14 5 OO6miee TOHATHE O KOPPO3HWHU METAJJIOB

15 6 OO01mast XxapakTepUCTHKA 37eMeHTOB | A rpymiisl
[1]emouHBIC METAILTBL.

16 7 CoenuHeHus MET0YHbIX METaJUIOB.

17 8 OO0m1as xapakTepucTuka 351eMeHToB [IA rpynmbl.

18 9 CoenuHeHUS
MetaiioB [IA rpymnmbl.

19 10 AJNIOMHHUH, €r0 (U3NYEeCKUe U XUMHUECKUE CBOMCTBA

20 11 CoeqrHEeHN aTFOMUAHUSL.

21 12 JKeneso, ero pusnueckne 1 XUMUYECKHE CBOMCTBA.

22 13 Coenunenus Fe**, Fe®",

23 14 [IpakTuueckas padora Nel
OcyniecTBICHUE IIETTIOYKA XUMUYECKHUX TPEBPAIICHUN
METAJIOB

24 15 Pemenue 3aay Ha onpeseieHre BhIX0Aa MPOAYKTa

25 16 [IpakTuueckass padota Ne2 IlonyuyeHue u cBoiicTBa
COCJIMHEHUI METaJIJIOB

26 17 [IpakTuueckass padora Ne 3 Peuienue
DKCIICPUMEHTAJIBHBIX 3aJ1a4 Ha PAcliO3HABAHUE U
MOJTy4eHUE COSTMHEHUH METAJUIOB

27 18 O000IIeHHe CUCTeMATH3AIMS U KOPPEKIIHS 3HAHU,
YMEHUH, HABBIKOB y4-CsI 110 TeMe «XHMHUs METaJIIOBY.

28 19 KonTponpHast padorta 1 mo Teme «MeTayuibi»

Tema Hemeramisl (234)

29 1 OO0m1ast XapaKTepUCTUKA HEMETAJIOB.

30 2 Bonopon.

31 3 OO01mast XapaKTeprCTHKA TAJIOTCHOB.

32 4 CoenuHeHne TaIOreHoB. bruonorndeckoe 3HaYCHUE U
NPUMEHEHHE TaJOr€HOB M UX COCTMHEHUH.

33 5 Kucmopo.

34 6 Cepa, e€ ¢u3nyeckue 1 XMMHUYECKHE CBOMCTBA.

35 7 Oxcuapl cepbl. CepHas kucinora. Coiau CepHON KHCIOTHI

36 8 [TpakTuyeckas pabota Ne3
Penienne sKcriepuMEHTATBHBIX 33144 TI0 TEME
«[lonrpynmna kucnopopaa.

37 9 A3OT M €ro CBOMCTBA.

38 10 AMMUaK

39 11 . Conu aMMoHUs.

40 12 A3oTHas kuciora 1 €€ conu. OKCuabl a30Ta.

41 13 Docdop U ero coeuHEHHsL.

42 14 Coenunenus gocdopa

43 15 Yraepon, ero pu3nyeckre 1 XMMHYECKUEe CBOMCTBA.

44 16 Oxkcuasl yraepona. @usnyeckne u XuM. CBOMCTBA B
cpaBHeHHH. Tormao.

45 17 YTroapHas KUCIOTa U €€ COJIN.

46 18 Coun yrobHOM KUCIIOTHI

47 19 KpeMHuii 1 ero coeilMHEHUs.

48 20 CunukatHasi IpOMBIIIIEHHOCTh

49 21 [IpakTuueckast pabdora Ne5S. [lonydyenue, cobupanue u

pacCrio3HaBaHHWEC ra30B.




50 22 O06o0menne, cucTeMaTru3alus U KOPPeKIus 3HAaHHH,
YMEHUI U HAaBBIKOB y4alllUXcs 110 TeMe: «XUMUs
HEMETaJJIOBY.
51 23 Konrtponbnas padora Ne2 o teme « Hemeramiby
Tema 5 Opranundeckux coenuuenue(11q)
o1 [TpenmeT oprannyeckoil xumuu. MHorooopasue
OpPraHUYeCKUX COCTMHCHHUE.
52,53 [IpenenpHbIC YTIIEBOIOPOIBI
54 HenpeenbHbIE yrIIEBOAOPOIBI: STUIICH.
55 -56 Kucioposcoaepxarniye CoOeTMHECHHUS.
57 [Tonstue 00 aMHUHOKHCIOTaX U OeNKax.
58 YT11eBobl.
59 [Tommmepsl
60 O06001eHre 3HaHUH 10 KypCy OPTraHUYEeCKOW XUMHUH.
Tema 6. O000IIEHNE 3HAHUH 110 XMUMUU 33 KYPC OCHOBHOM MIKOJIBI(64)
61 - 62 [leproandeckuii 3aKOH U CUCTEMa XMMHYECKHUX
hiaemenToB JI. . MenneneeBa(nmoBTopeHue)
63 64 CTtpoeHne BeecTB
65 Hrtorosast KOHTpoIbHas paboTa
66 Knaccugukanus BemecTs
67 XHUMHYECKUE PEAKITUU
68 HToroBoe moBTOPEHHE 110 KypCy XUMUU 9 Kiiacca

Jlureparypa /s y4alumxcs:

1. Amuk6eposa JLIO. «3anumarensnas xumus», M, «ACT - IIpeccy, 2009r.

2. labpuensu O.C. Xumus. 9 kiacc: paboyas TeTpanb kK yueOHuky ['abpuensna
O.C. -- M.: lIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CripaBouHuK HIKOJIBHUKA 110 XuMuu 8-11 kitace,
M, «Ipoday, 2000 r.

4, Xumus. 9 knacc: yueOHUK i 001eo0pa3oBaTelbHbIX yupexaeHui/ ['abpuensu

O.C.. - M.: [Ipoda, 2012.

Jlureparypa AJisl yYuTe/s:

1. Tabpuensu O.C., Metoauueckoe nocobue g yuurens. Xumus 8-9 kimacc. - M.:
Hpoda, 2008.

2. I'abpuensn O.C., OctpoymoB N.I'. Xumus. 9 knacc: HactonbHast kHura yuutens. - M.:
Hpoda, 2004.

3. 'opkoBenko M.IO. «Iloypounslie pazpabotku» o xumun 9 kiace, ML, «Bako». 2004
r.

4. Komucapona JI.B., , Ilpucsruna U.I' «KoHTponbHBIE U NMPOBEPOUYHBIE PAOOTHI IO
xuMuH 9 knacey, M., «9k3amen», 2007r.

5. YuebHo-MeToqMuecKas razera Juist yuuteneil, uza. «llepsoe ceHtaops», M., 2009 r.

6. Yueonuk O.C. I'abpuensn, «Xumus» 9 kiacc, M. «/Ipoda», 2012 roxa.



DNEKTPOHHBIEC TTOCOOUS:

CD nmuckn «OOmiass u HeopraHuudeckas XuMus», OpraHuyueckass XUMUS
«BuptyanbHas naboparopusi»

HNutepHeT-pecypcesr:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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