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MosicHuTe/ILHAS 3aNIMCKA
Pabouass mporpamMma 1O XUMHUHM IS OCHOBHOM IIKOJBI COCTaBli€Ha Ha OCHOBE:
@dyHnaMEHTaNBHOTO sAapa cojepxkaHusi oOmiero oOpasoBanusi, TpeOoBaHWil K pe3ynbraram
OCHOBHOTO o0Imero oOpazoBanus, npeacTaBieHHbIXx B @enepansHoMm [ocymapcTBeHHOM
Crannmapre O6mero O6pa3oBanusi Broporo nokosienus (IIpukaz Muno6puayku ot 17.12.2010r.
Nel1897); mpumepHbIX mporpaMMm 1O y4eOHbIM mpeameTam «XuMmus 8-9 kimacce» (CTaHAapThI
BTOporo nokosienus) M., IIpoceemenne, 2011; aBropckoit yuednou nporpammsl O.C.I"abpuensn
«[Iporpamma ocHOBHOTO 001Iero oopazoBanus. Xumus. 8-9 kinacce». M.: Ipoda,2012; (®I'OC);
OCHOBHOH 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOTO o0miero ooOpaszoBanuss MKOY OOIII
c.Makapnbe.
Jannast paboyasi mporpaMMa OpUEHTUPOBAHA HA UCTIOJIb30BAaHUE YIEOHUKOB M0 XUMUU U YI€OHO-
Metoauueckux mocobuit YMK, CO3IaHHBIX KOJUIGKTMBOM aBTOPOB TIOJIT PYKOBOJCTBOM
O.C.T'abpuensina.
OO01mme e OCHOBHOTO 00111er0 00pa30BaHMs € Y4eTOM crenu(pukn Kypca XuMuu
enu xumuyeckoro 06pa3oBaHusl B OCHOBHOM IIKOJIE (POPMYITHPYIOTCSI HA HECKOJIBKUX YPOBHSIX:
100aTbHOM, METaNpeMETHOM, JHUYHOCTHOM H TIPEIMETHOM, Ha YpPOBHE TpeOOBaHWHA K
pe3ynpTaTtaM OCBOSHHS COJICPKAHMUS TIPEAMETHBIX TIPOTPAMM.
OcHoBHOE 0011ee 00pa3oBaHue - BTOpasi CTYMEHb 00I1ero oopasoBanus. OMHON U3 BaKHEHIITHX
3aa4 ATOTO JTara SBISIETCS TOATOTOBKAa OOYYalOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KU3HEHHOro M TnpodeccuoHanbHoro myTH. OOywaroniyecss JODKHBI HAyYUThCS
CaMOCTOSITEIGHO CTaBUTh IEJIM W ONPENeNiaTh IYTH WX JOCTHKCHHS, HWCIIOIb30BaTh
MpHOOPETEHHBI B IIKOJIE OTBIT JCATEIHHOCTH B pPEANbHON JKW3HHM, 32 paMKaMu y4eOHOTO
nporecca.
['maBHBIC 1€ OCHOBHOTO OOIIETO 00pPa30BaHUs COCTOST B:

1. ¢opMupoBaHWHU MEIOCTHOTO MPEACTABICHHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMSX, YMEHUSX U CIIOCO0ax AeATeIbHOCTH;

2. TpUOOpETEHUH OTbBITa PA3HOOOPA3HON JAEATEIHLHOCTH, MO3HAHUS U CAMOTIO3HAHNS,

3. TIOJITOTOBKE K OCYIIECTBICHUIO 0CO3HAHHOTO BEIOOpA HHAMBHUIYATHHOM 00pa3oBaTeIbHON
WM Mpo¢eCCUOHATBHON TPACKTOPHH.

bonpmioit Bkiax B JOCTHXKEHHE IVIaBHBIX IIeJied OCHOBHOTO 00IIero oOpa3oBaHHUS BHOCUT
M3y4eHUe XUMHUHU, KOTOPOE NMPU3BAHO 00ECTICUHTD:

1. dopmupoBaHue cHUCTEMBbl XMMHUYECKUX 3HAHUN KaK KOMIIOHEHTa €CT€CTBEHHO-HAy4YHOM
KapTUHBI MUDA;

2. pa3BUTHE JIMYHOCTU OOYy4alOUIMXCS, WX HMHTEJUIEKTyaJlbHO€ U  HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (POPMHUPOBAHME Y HHUX TYMAaHUCTUYECKUX OTHOLICHUH U
9KOJIOTHYECKH 11eJIecO00pa3HOr0 MOBEACHHS B OBITY U TPYIOBOI IEATEIBHOCTH;

3. BBIpAOOTKY MOHUMAaHHUS OOIIECTBEHHON NOTPEOHOCTH B Pa3BUTHU XHUMHH, a TaKKe
(dhopMUpOBaHUE OTHOIICHUSI K XUMUU KaK K BO3MOXKHOU 001acTu Oyayiiei mpakTudeckon
NeSITeNbHOCTH;

4. dopmupoBaHue yMeHHUUN 0e30MacHOro OOpalleHUs] C BEIIeCTBAMHU, HCHOJIb3yeMBbIMHU B
IOBCEAHEBHOM KU3HU.

[enstMu U3y4eHUs] XUMUH B OCHOBHOM IITKOJIE SIBIISFOTCSI:

1. dopmupoBanue y oOydaronuxcsi yMeHUs BUJETh M MOHUMATh IIEHHOCTh 0Opa30oBaHMUS,
3HAYMMOCTh XMMUYECKOTO 3HAHUS [UIS KaXJOro 4YeloBeKa HEe3aBUCHMO OT €ro
npodeccCUOHANbHON NEATENbHOCTH; YMEHHS pa3inuaTh (PAKThl M OLIEHKH, CPaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJETh HUX CBSI3b C KPUTEPHUSIMHU OLIEHOK M CBA3b KPHUTEPHEB C
OTIpeNIeIEHHONW CHUCTEMOM LIeHHOCTeH, (OopMyIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

2. dopmupoBaHue y 0OyJaromuXcs HEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHH B
CO3/IaHUU COBPEMEHHOW €CTEeCTBEHHO-HAYYHOW KapTUHBI MHpA; YMEHHUS OOBSCHSTH



OOBEKTHl M TIPOIECCHl OKPYKAMOIMICH EHCTBUTEILHOCTH — MPHPOJHON, COIUAIBHOM,
KYJIBTYPHOU, TEXHUYECKOUN CPEeIbl, UCTIONB3Ys JUIsl 3TOT0 XUMUYECKUE 3HAHUS,

3. mpuoOpereHne OOYJAIOMIMMUCS OMNBITa PA3HOOOPA3HOW MAEATEIBHOCTH, TO3HAHUS U
CaMOIIO3HAHMS; KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), HMEIOIIUX
YHHUBEPCAJIbHOE 3HAUEHHUE ISl PA3JIMYHBIX BUIOB JEATEIBHOCTU: PELIEHUs Ipodiem,
MIPUHATHS PEIICHUA, MOWCKA, aHaiuu3a U o0paboTKH WHQPOpMAIK, KOMMYHHUKATUBHBIX
HABBIKOB, HABBIKOB U3MEPEHHIA, COTPYTHHUYECTBA, 0€30MaCHOTO OOPAIICHHUS C BEIIECTBAMH
B IIOBCEHEBHOM KU3HH.

OcHosHbIMU udesmMu yIeOHOTO TpeaMeTa XUMHUS SIBIISTFOTCSI:

O MaTepuaibHOE €INHCTBO BEILIECTB €CTECTBEHHOIO MUpPA, UX T€HETHYECKas CBSI3b;

O MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKY COCTaBOM, CTPOCHHEM, CBOMCTBAMH, MOJYyYEHUEM H
MIPUMEHEHHUEM BEIIECTB;

O MO3HABAaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX PEaKIU;

O 0OBsICHAIONIAS W IPOTHO3UPYIOUIAsl pOJib TEOPETHUECKUX 3HAHUM JUIsl (PAKTOIIOIMYECKOTO
Marepuaia XuMUHU JIEMEHTOB;

O KOHKPETHOE XUMUUYECKOE COETMHEHNE KaK 3B€HO B HEMPEPHIBHOM 11€TIH TTPEBPAIICHHUI BEIECTB,
YYaCTBYIOIIIEE B KPYTOBOPOTE XUMUUYECKHUX IEMEHTOB U XUMUUYECKOI IBOJIOIINH;

O OOBEKTHBHOCTh W TO3HABAEMOCTh 3aKOHOB TPHUPOJBI, 3HAHWE 3aKOHOB XUMHHU IIO3BOJISET
YOPaBISITh XUMHUYECKUMHU TIPEBPAIICHUS MU BEIIECTB, HAXOAUTH DKOJOTHYECKH Oe30TacHbIe
CHoCOOBI MPOU3BOCTBA U OXPaHbl OKPYKAIOIIEH CPEbl OT 3arpsi3HEHUS;

O B3aMMOCBSI3aHHOCTh HAyKW W TPAKTUKH; TPeOOBaHUS MPAKTUKH — ABIOKYIAS CHJIA Pa3BUTHS
HayKH, YCIIEXH MPAKTUKNA OOYCIIOBIIEHBI JI0 CTH)KEHUSIMHA HAYKH;

O pa3BUTHE XUMUUYECKON HAYKH M XUMU3AIHS HAPOTHOTO XO35HUCTBA CIIY)KaT HHTEPECaM YeJI0BEeKa
1 00111eCcTBa B LIEJIOM, UIMEIOT TYMaHUCTUYECKUI XapaKTep U MPU3BaHbI CIIOCOOCTBOBATH PEILICHUIO
I100aTbHBIX MPOOJIEM COBPEMEHHOCTH.

OTU uaeu peanusyroTcs MyTeM JA0CTUKEHHS CIEAYIONINX yeel:

Gopmuposanue y ydaliuxcs XUMHUECKOM KapTUHBI MUpPa KaK OpraHU4eCcKOl 4acTu €ro 1eJI0CTHON
€CTEeCTBEHHOHAYYHOU KapTHUHBI;

passumue TIO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEM
y4aluxcs B Mpolecce U3y4eHus MU XUMUYECKO HayKu U €€ BKJIaJja B COBPEMEHHBIN HAayYHO-
TEXHUYECKUU MPOrpecc;

Gopmuposanue BaXHEHIINX JIOTUUECKUX OINEpalyil MblIUIeHUs (aHaJIWU3, CUHTE3, 000011eHue,
KOHKpPETH3allMsl, CPaBHEHHUE U JIp.) B IIPOLiecce MO3HAHUS CUCTEMbI BaKHEHIIINX MOHSITUN, 3aKOHOB
U TEOpPHUH 0 COCTaBe, CTPOCHUU U CBOMCTBAX XUMHUUYECKUX BEIIECTB;

gocnumaHue yOe:xKJIeHHOCTU B TOM, YTO MPUMEHEHHUE MOTYYEHHbIX 3HAHUN U YMEHUI 10 XUMUU
SBIISIETCS 0OBEKTUBHOM HEOOXOAMMOCTBIO /17151 6€301acHOM padoThI C BEIIECTBAMH U MaTepralaMu
B OBITY U Ha MPOMU3BOJICTBE;

npoexmuposanue v peaiu3ayus BEIMYCKHUKAMU OCHOBHOW IIKOJBI JIMYHON 0Opa3oBareabHON
TpaekTopuu: BbIOOp mpodwmis oOydeHHss B CTapiied IIKojle WM HpodeCcCHOHATBEHOTO
00pa30BaTeIbHOTO YUPEIKICHHUS,;

061adeHue KIIOYEBBIMA  KOMIIETEHIIUSAMHU  (y4eOHO-TIO3HABaTeIbHBIMU, HH(POPMAIIMOHHBIMU,
LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKAaTUBHBIMH )

OO0mas xapakTepuCcTHKA Y4eOHOr0 MpeAMeTa XuMHA

B cootBercTBUN ¢ DenepanbHbIM rOCYIapCTBEHHBIM 00pa30BaTeIbHbBIM CTAHAAPTOM OCHOBHOTO
obmiero o0Opa3oBaHUs yd4allWecs JOJDKHBI OBJaJeTh TAaKUMU [MO3HABATENbHBIMU Y4€OHBIMU
JNEUCTBUAMH, KaKk yMeHHe (HOpMyIHpoBaTh MpoOIeMy M TUIIOTE3y, CTaBUTh IENU W 33]ayH,
CTPOUTH IJIAHBI JOCTUKEHUS 1I€JIEH U pEelIeHUs TOCTaBICHHBIX 3a/1a4, IPOBOJAUTH SKCIIEPUMEHT U
Ha €ro OCHOBE JIeJIaTh BBIBOJBI M YMO3aKJIIOUEHUS, IPEJICTABIATh UX U OTCTAWBATh CBOIO TOUKY
3penusi. Kpome Toro, ywamniuecs JOJKHBI OBIAJETh MPUEMAMH, CBSI3aHHBIMU C OIpPENEIECHUEM
MOHSATUN: OrPAHMYMUBATH UX, OMHUCHIBATH, XapaKTepU30BaTh U CpaBHUBaTh. ClenoBaTenbHO, MPU
M3YYEHUU XUMHUH B OCHOBHOW INIKOJIE y4aluecs TOJKHBI OBJIAJIETh Y4EOHBIMU JIEHCTBUSMHU,
MO3BOJIAIOIIUMHU UM JIOCTHYB JIMYHOCTHBIX, IPEAMETHBIX U METAlPeIMETHBIX 00pa30BaTeIbHBIX



pe3ynbratoB. OCOOEHHOCTH conepKaHus OOy4eHHs] XMMHUU B OCHOBHOM IIKOJIE OOYCIIOBJICHBI
CHGHH(bHKOﬁ XMMHUHU KaK HAYKHW U MMOCTABJICHHBIMHA 3aJla4aMH. OCHOBHBIMH HpO6JI€MaMI/I XUMHHN
SBJIIOTCA M3YYEHUE COCTaBa M CTPOEHMsS BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTpPOEHHS,
II0JIy4YEHUE BELIECTB C 3aJlaHHBIMM CBOWCTBAaMU, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKHX
pEaKUHl U IyTEW yNPaBICHUS UMU B LIEJISIX ITOJTYYECHUS BELIECTB, MATEPUAIIOB, SJHEPTHHU.

[Ipeanaraemoe mocoOue Mo XUMHUH PacKphIBaeT BKJIAJ y4eOHOTO MpeaMeTa B TOCTHKECHUE TIeTIeH
OCHOBHOTO 00111ero 00pa3oBaHus U ONPEEIAeT BAKHEHIIINE CO/IepKaTeIbHbIC TMHUH MPEIMETA:

e  «BEIIECTBO» — 3HAHME O COCTABE U CTPOCHHH BEIIECTB, MX CBOMCTBAX M OMOJIOTHYECKOM
3HAYCHUH,

. «XUMHUYCCKasd pCaKUusa» — 3HAHUC O IIPEBPAIICHUAX OAHUX BEIICCTB B APYIrUc, YCIOBUAX
MIPOTEKaHUs TaKUX MPEBPAILEHUH U cr10c00ax YIpaBlIeHUS PEAKLUSAMMU;

e «IPUMEHEHHE BELIECTB» — 3HAHHWE U ONBIT 0E30MACHOTO OOpalIeHHUs C BEIIECTBAMH,
MarcepuraiaMu U mpoueccamu, H€06XOI[I/IMI>IMI/I B 6I)ITy " Ha MPOU3BOJICTBC,

° (3BIK XUMHHN» — OIICPUPOBAHUC CHUCTEMOM BaXXHEHUIINX XUMHUUECKUX HOHSITI/II\/’I, 3HaHUEC
XUMHYECKON HOMCHKIJIATYpPhI, T.C. UX Ha3BaHUIA (B TOM YHCJIE U TpI/IBI/IaJ'IBHI)IG), BiI1aCHUC
XMUMHUYECKON CUMBOJIMKOM (XUMUYECKUMU (POPMYJIaMU U ypaBHEHUSIMU), @ TAK)KE MpaBUiIa
nepeBoia UHPOPMAIUU C €CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUHU U 00OPaTHO.

HOCKOJ'IBKy OCHOBHBIC COACPKATCIIBHBIC JIMHUU IKOJIBHOI'0 KypCa XUMHWH TECHO MEPCIIIICTCHBI. B
MpOrpaMMe CoJiep>KaHue MPeICTaBICHO He M0 JIMHUSIM, a I0 pa3zesam.

3HaYUTENbHOE MECTO B COJEP)KaHUU Kypca OTBOJAUTCS XHMHUYECKOMY OHKcnepuMmeHty. OH
1mo3BoJiseT cGOpPMHUPOBATh y YYAIIMXCS CIELUaJbHbIEe MpeIMETHbIe YMEHHs paboTarh ¢
XUMHUYECCKNMH BCIICCTBAMU, BBITIOJIHATE ITPOCTBIC XUMHUYCCKUC OIIBITHI, HAYUNTH UX 6630HaCHOMy
1 OKOJIOTHYECKU I'PaMOTHOMY 06pan1eHmo C Be€lIeCTBaMu B 6BITy M Ha MPOU3BOACTBCE.
[IpakTudeckue pabOThI CrpyNIIUPOBAHbI B OJIOKM — XUMHUYECKUE TPAKTUKYMBbI, KOTOPBIE CIIyXKaT
HE TOJIBKO CPEICTBOM 3aKpEIUICHHWs YMEHMM M HaBBIKOB, HO M KOHTPOJIS KauecTBa MX
chopmupoBaHHocTU. [lo cBoeMy ycMOTpeHHI0, a TakkKe UCXOAs, U3 BO3MOKHOCTEH HIKOJIBHOIO
KaOMHEeTa XWMUH, YYUTEIb MOXET H3MEHHTh M CTPYKTYpY HPEACTaBICHHOIO B IIporpamme
IIPAKTUKyMa, HAlpUMep, YBEIMYUTh YHUCIO Ja0OpaTopHbIX padOT 3a CyYeT COKpalleHUs
JEMOHCTpaIUi.

OTO BO3MOXXHO IIpU HEOOJBIIOW HANOJHAEMOCTH KJIACCOB B CEJICKUX IIKOJIAX, OCOOCHHO
MaJIOKOMIIEKTHBIX.

I'maBHOE OTIIMYMeE NpeATaraeMoi IporpaMMsbl 3aKJIF0YAETCs B ABYKPAaTHOM YBEJIMYEHUU BPEMEHH,
OTBE/ICHHOTO Ha u3y4yeHue paszzena «MHoroodpasue BelecTB». JTO CBA3aHO CO CTPEMIICHHEM
aBTOPOB OCHOBATEJIbHO OTPadOTaTh BaKHEWIIME TEOPETUYECKHE IOJIOKEHHUS Kypca XHUMUHU
OCHOBHOH IIKOJIbI Ha 00raToM (hakTOJIOrMYECKOM MaTepualle XMMHUU 3IEMEHTOB U 00pa30BaHHbIX
UMHU BELECTB.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

B nporecce ocBoeHMs MporpaMMbl Kypca XUMUH JJIs1 OCHOBHOM IIKOJIBI yJalliMecs OBJIa/IeBalOT
YMEHUSIMH CTaBUTb BOINpPOCHI, HaOmonaTh, OOBACHATH, KilacCU(PUIUPOBaTh, CPaBHUBATD,
IIPOBOJUThH HKCIIEPUMEHT U UHTEPIPETUPOBATH BBHIBOJBI HA €r0 OCHOBE, ONPEEIIATh HCTOUYHUKH
XUMUYECKON MHpOpMaIHHY, [0Jy4aTh U aHAJU3UPOBATh €€, a TAKXKe FOTOBUTh Ha 3TOH OCHOBE
COOCTBEHHBIH MH(POPMAITMOHHBIN MPOIYKT, IPE3EHTOBATh €r0 U BECTH AUCKYCCHUIO.

[Iporpamma Kypca XMMHUH JUIsI OCHOBHOM IIKOJIBI pa3padaThlBajlach C YY€TOM MEPBOHAYAIBHBIX
IIPEICTABICHNUN, TOJYYEHHBIX YYAIIMMHCS B HA4YaJbHOM IIKOJIE MPH HU3YYEHUH OKPYKAIOLIETO
mupa. [Ipeanaraemas nporpamma, XoTs 1 HOCUT OOILEKYIbTYPHBIN XapaKTep U HE CTaBUT 3ajaqy
po(hecCHOHAIIbHOW TMOJArOTOBKM Y4YaIlMXCsA, TEM HE MEHee, IMO3BOJSET MM OINpPENeUThCS C
BbIOOPOM Npoduitst 00yueHus B cTapiuei mkose. B mporpaMmMe npeaycMoTpeHo pe3epBHOE BpeMsl,
TaK Kak peajbHas MPOJODKUTENFHOCTh Y4eOHOro Toja BCErga OKa3bIBAeTCsl MEHbIe
HOpPMAaTUBHOU. B CBA3M C mepexo10M OCHOBHOM IIKOJIBI HA Takylo (OpMy UTOTOBOM arTecTaluy,
kak ['IA, B Kypce npenycMOTpPEHO BpeMs Ha MOATOTOBKY K HEH.

VYuebHoe coepkaHue Kypca XUMHUH BKIIIOYAET:

Xumus. 8 kaacc. 684, 24 B HEJEITIO



Xumus. 9 kiaacc. 68 4, 24 B HEJENIO
s peanu3zanuu pabodei mporpammbl B yaeonom rane MKOY OOILI c.Makapbe BbieneHo 44
(Bcero Ha mepuo1 00ydeHus1) o 24aca B Hezlelto ¢ 8 1o 9 kiacc, Bcero B 1o 1364. YueOHbIl 101
B 8- 9 kiacce paccuutaH Ha 34 Henenu
Astopckas yuebnas nporpamma O.C.I'abpuensa «I[Iporpamma ocHOBHOTO 00111eT0 00pa3oBaHMsL.
Xumus. 8-9 kimacce». M.: [Ipoda,2012. (PI'OC);
LleHHOCTHBIE OPHEHTHPHI COIEPKAHUSA Y4eOHOro NMpeaMeTa XUuMUs
LleHHOCTHBIE OPUEHTHPHI Kypca XUMUU B OCHOBHOM IIIKOJIE OTIPENEIISIOTCS CIICIUPUKON XUMUN
Kak Haykd. [loHATHE «IEHHOCTW» BKIIOYACT EIWHCTBO OOBEKTHBHOTO (CaM OOBEKT) H
CYOBEKTHBHOTO (OTHOIIIEHUE CYObEKTa K 00BEKTY), IIOATOMY B Ka4€CTBE IIEHHOCTHBIX OPUEHTHPOB
XUMUYECKOTO 00pa3oBaHUsl BBICTYNAIOT OOBEKTHI, M3y4aeMble B Kypce XHMHH, K KOTOPOMY Y
oOydatormuxcs (opMupyercss HEHHOCTHOE OTHOMIICHWE. [Ipy 3TOM BEIyHIyl0 pOJIb WIPAIOT
MO3HABATENIbHBIE [IEHHOCTH, TaK KaK JaHHBIA Y4eOHBIH MpeAMET BXOJUT B TPYIITY NPEIMETOB
MO3HABATENILHOTO IMKJIA, ITIABHAS EJIb KOTOPBIX 3aKITF0YAeTCsl B U3yYCHUHU TIPUPOJIBL.
OcCHOBY MO3HABaTENBHBIX IIEHHOCTEH COCTABIISIOT HAyYHBIC 3HAHUS, HAyYHBIE METO/Ib TO3HAHUS,
a [EHHOCTHBIC OPHEHTAINH, (OpPMHUpYEeMble y OOyJaloUIMXCsi B MPOIECCe W3YYCHHS XHUMHH,
TIPOSIBIISTFIOTCSI:

e B TMPHU3HAHMM IICHHOCTH HAydyHOTO 3HAHUS, €ro TNPAKTHYECKOW 3HAYNMOCTH,

JI0CTOBEPHOCTH;
e B IIEHHOCTH XMMHUYECKUX METOIOB HCCIIECIOBAHUS KUBOW U HEXKUBOH TIPUPOIBI;
e B IOHWMAHWH CJIOKHOCTH H TPOTHBOPEYMBOCTH CaMOTO TpoIlecca IMO3HAHHUS Kak
M3BEYHOTO cTpeMyieHHs K VcTuHe.

B xadectBe OOBEKTOB IICHHOCTEW Tpyaa W OBITa BBICTYIIAIOT TBOPYECKAs CO3HATEIbHAs
NeSITeNIbHOCTD, 3I0POBBI 00pa3 *KU3HU, a IEHHOCTHbIE OPUEHTAlMU COACP)KAHUS Kypca XUMHUU
MOTYT paccMaTpUBaThCs Kak GOpMUPOBAHUE:

e  YBOXHUTEIHbHOTO OTHOUIEHHS K CO3MIaTeNIbHOM, TBOPUYECKON JESITEbHOCTH;

e TIOHUMAaHUs HEOOXOAMMOCTH 3JI0POBOTO 00pa3a KH3HU;

e MOTPEOHOCTH B 6€3YCIIOBHOM BBINOJIHEHUHU MPaBUiI 6€30MaCHOTO UCIOIB30BaHUS BELIECTB

B IIOBCEIHEBHOM KHM3HMU,

e CO3HAaTEJHHOIO BhIOOpa Oynyiiel mpodeccuoHaNbHON AeSITETbHOCTH.

Kypc xumun obGnagaer BO3MOXHOCTAMH JUIsi (DOPMHUPOBAHHUS KOMMYHHMKATUBHBIX HEHHOCTEH,
OCHOBY KOTOPBIX COCTAaBJISIOT MpPOIECC OOIIEHUs, TPaMOTHAas peyb, a LICHHOCTHbIE OPUEHTAIIUU
HaMpaBjeHbl HA BOCIIUTAHUE Y YYAIIUXCS:

e MPABUIBHOTO UCHOJIH30BAHUS XUMUUYECKON TEPMUHOJIOTHH U CUMBOJIUKH;

e TMOTPEOHOCTHM BECTH JHUAJOL, BBICAYIIMBAaTH MHEHHE OIMOHEHTa, Yy4acTBOBAaTh B

TICKYCCHUU;

e CIIOCOOHOCTHU OTKPBITO BBIPAXKATh M APIYMEHTUPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PCHHUSI.
YueOHblii mpenmer «XUMHS», B COACPKAHUM KOTOPOTO BEIYIIUM KOMIIOHEHTOM SIBJISIFOTCS
Hay4HbIE 3HAHUS U HayYHbIE METO/IbI MO3HAHUS, TIO3BOJISIET HE TOIBKO (POPMUPOBATH Y yUAITUXCS
LEJIOCTHYIO KapTUHY MUPA, HO U MPOOYXKIaTh Y HUX SMOIMOHAIHHO-IICHHOCTHOE OTHOIICHHE K
M3ydyaeMOMY Marepuainy, co3[aBaTb YCJIOBUS Mg (GOPMUPOBAHUS CHCTEMBI I[EHHOCTEH,
OTIpeJIeIISAONIeH TOTOBHOCTh: BEIOUPATH OIPEEICHHYIO HAallPaBIEHHOCTh IeMCTBU; IeiicCTBOBATh
OIpeieIeHHBIM 00pa3oM; OLIEHMBAaTh CBOM JEWCTBUS M JACUCTBHS JpPYrux JIONEH 1o
OTIpeJIeNIEHHBIM [IECHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM PE3y/IbTATOM II03HABATEIILHOIO OTHOMIIEHUS K MHPY B KYIbType SBISETCS
YCTAQHOBJICHHE CMBICIIA U 3HAYECHUS CO/IepKaHMsI 00BEKTOB U ABJIEHUN pupoasl. Takum oOpazom,
no3HaBatelbHass QYHKIMS ydeOHOro mpeamera «XHMHsS» 3aKIHOYaeTcss B CHOCOOHOCTH €ro
COJIepKaHusl KOHIIGHTPUPOBATh B Ce0€ KaK 3HAHM O BEIIECTBAX M XUMUUYECKUX SIBICHHSIX, TaK U
no3HaeamenvHvle YeHHOCU.

OMHOWIeHUS K.

XMMHYECKUM 3HAaHUAM KaKk OJHOMY M3 KOMIIOHEHTOB KYJIBTYphl 4YeJOBEKa Hapsay C
JIPYrMMH €CTECTBEHHOHAYYHBIMH 3HAHUSMU, €IMHOM pa3BUBAIOLIEICS CUCTEME;



OKpY)KalolleMy MUPY KaKk MUPY BELIECTB U IPOUCXOSIINX C HUMU SIBJICHUN;

[I03HABATENIbHOM JESITENbHOCTH (KaK TEOPETUYECKOM, TaK U 3KCIIEPUMEHTAJILHOM) Kak
HMCTOYHUKY 3HAHUM;

NOHUMAHUSA.

O0OBEKTUBHOCTH M JOCTOBEPHOCTH 3HAHMU O BEIIECTBAX M MHPOUCXOAALIMX C HUMH
SIBIICHUSIX;

CIIO)KHOCTH M OECKOHEYHOCTH TpOLecca MO3HaHMA (Ha MPUMEpPE MCTOPUM XUMHUYECKUX
OTKPBITHH);

JEUCTBUS 3aKOHOB MPUPOAbI U HEOOXOAMMOCTH UX y4eTa BO BceX cepax JIesTeNIbHOCTU
YEJI0BEKA;

3HAUEHUS] XMUMHYECKMX 3HAHWW JUIsI PEUIeHHs TIOOAIBHBIX MPOOJeM 4YeJoBevYecTBa
(PHEepreTu4eckol, CbIpbEBOW, MPOJOBOJIBLCTBEHHOM, 3I0pOBBS M JIOJTOJETHUS YEJIOBEKa,
TEXHOJIOTHYECKUX aBapuid, IMT00ATLHOMN SKOJIOTHH U JP.);

BaXHOCTH HAay4YHBIX METOJIOB MO3HaHUs (HAOIIOAEHUS, MOAETUPOBAHUS, SKCIIEPUMEHTA U
JIp.) MHpa BEIIECTB U PEAKIIHI.

Pacmmpenne cep udenoBedeckod AESITENBHOCTH B COBPEMEHHOM COLIMYME HEN30€KHO
BJI€UeT 3a cO0OW HEOOXOAMMOCTh (POPMUPOBAHHUS Yy y4alIMXCsl KyJAbTYpbl Tpyda U ObITa MpH
M3YYeHUH  JI000TO  y4eOHOro  mpeaMera, KOTOPOE€  HEBO3MOXKHO 03  BKITOYCHHS
COOTBETCTBYIOIIUX yeHHOCmel mpyoa u Ovima B coliep’kaHue yaeOHOTO MpeaMeTa « XUMUS»:

OMHOWIEHUS K

TPYIOBOM JI€ATENbHOCTH KaK €CTECTBEHHOW (PHU3MYECKOM U HHTEIJIeKTYaJbHON
MOTpeOHOCTH;

TPYAY KaK TBOPUECKOI 1€ATEIbHOCTH, MO3BOJISIONIEH TPUMEHSTh 3HAHUSI Ha TPAKTHUKE;

NOHUMAHUSL HEOOXOOUMOCTUL:

ydeTa OTKDBITBIX M M3Y4YECHHBIX 3aKOHOMEPHOCTEH, CBENCHUM O BEIIECTBaX M HX
IIPEBPALEHUAX B TPYAOBOU JEATEILHOCTH;

MOTHOW peanu3anu (U3NYECKUX M YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHWHA, YMEHUH,
CIOCOOHOCTEN MPY BBIIOJHEHUU KOHKPETHOTO BH/Ia TPYIOBOM 1€ TEIbHOCTH;

COXpaHEHUs U MOJJIepKaHUsl COOCTBEHHOTO 3/I0POBbs U 3/I0POBbS OKPYKAIOIIHUX, B TOM
YHCJIe TUTaHKs C YYETOM COCTaBa M YHEPreTUYECKOM LIEHHOCTH MUY,

coOJIIOICHHSI IIPaBUJI O€30IIACHOTO UCIIOIb30BAaHMUS BEIIECTB (JE€KapCTBEHHBIX IIPENapaToB,
CpenCcTB OBITOBOM XUMUM, MECTULMIOB, TOPIOYE-CMA30UHbIX MATEPUAIOB U Jp.) B IOBCETHEBHOM
KU3HH;

OCO3HAHUS IOCTUKEHUS JIMYHOTO yCIeXa B TPYAOBOM JESITEIbHOCTH 32 CUET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBHUH C COLIMAJIBHBIMM CTaHAAPTAMM U MOCIIEAYIOINUM COLNAIbHBIM
0JI00peHHeM JOCTHXKEHUH HayKl XUMHHM M XHMHUYECKOTO IPOU3BOJACTBA JUISL Pa3BUTHUS
COBPEMEHHOTO0 00I11IeCTBa.

OneIT 5MOLMOHAJIBHO-IICHHOCTHBIX OTHOLIEHWHM, KOTOPBIM ydaliuecs MOJIYy4aroT IpU
U3yYeHUH Kypca XUMHUM B OCHOBHOHM ILIKOJE, CHOCOOCTBYET BBICTPAMBAHUIO MMM CBOEH
KU3HEHHOW MO3ULUH.

ConeprxaHnue yd4eOHOTO IIpeMeTa BKIIOYAE€T COBOKYITHOCTb HPABCMBEHHBIX YEeHHOCMEN.

OMHOWEHUS K.

cebe (oco3HaHHME COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO JOJTa,
JUCLMILUIMHUPOBAHHOCTD, YECTHOCTD U NMPABIUBOCTb, IPOCTOTA U CKPOMHOCTB, HETEPIIUMOCTD K
HECHPaBeIIMBOCTH, TPU3HAHNE HEOOXOMMOCTH CaMOCOBEPIICHCTBOBAHUS);

JApYrUM JItofsM  (TYMaHH3M, B3aMMHOE YBaKEHHE MEXAY JIOAbMH, TOBAapHIIECKas
B3aMMOIIOMOIIb M TpeOOBaTEIbHOCTb, KOJUIEKTUBU3M, 3a00Ta O JAPYTUX JIIOASAX, aKTHBHOE
pearupoBaHHe Ha COOBITHS (herepaabHOro, PErMoOHAJbHOTO, MYHUIUNAIBLHOTO YPOBHEH,
BBITOJIHEHHE OOIIECTBEHHBIX TOPYUYEHUH);

CBOEMY Tpyay (100pOCOBECTHOE, OTBETCTBEHHOE HCIIOJHEHUE CBOUX TPYIOBBIX M YUEOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUECKUX Hadal B TPYJOBOHM NESITEIbHOCTH, NMPU3HAHUE BAXKHOCTH
CBOETO Tpy/Ja U pe3ylbTaToB TPy/a APYTUX JIONEN);



npupoae (OepekHOe OTHOIIEHME K €€ OOorarcTBy, HETePIMMOCTh K HapyIICHHIM
HKOJIOTUYECKMX HOpPM M TpeOOBaHMM, IKOJOTHYECKHM TI'PAaMOTHOE OTHOIIEHHE K COXPAaHEHUIO
runpocdepsl, armochepsl, MouBbl, OMOCHEpHI, YEIOBEUYECKOrO OpPraHM3Ma; OLEHKA JICHCTBUA
BOTIPEKH 3aKOHAM IIPHUPO/IbI, IPUBOAAIIAS] K BOSHUKHOBEHUIO TII00ANBHBIX MPolIiem);

NOHUMAHUSL HeOOXOOUMOCMU

YBKUTEIBHOIO OTHOLIEHUS K JOCTHKEHUSIM OTEUECTBEHHOMN HAyKH, MCCIIEI0BATEIbCKON
JESITEIbHOCTH POCCUICKUX YUEHBIX XUMUKOB (IIaTPUOTUYECKUE UYBCTBA).

O06pa3oBanue npeacTaBiIeHni, GOPMHUPOBAHUE TIOHATHI B OOYYCHHH XUMHH TPOUCXOIUT
B IIpollecC€ KOMMYHHKALIUM C MCIOJb30BAHUEM HE TOJIBKO €CTECTBEHHOTO SI3blKa, HO U
XMUMHMUYECKUX 3HAKOB, (POpPMYI, ypaBHEHUI XMMHUECKHUX peakluii, 0003Ha4aroluX 3TH BELECTBA
U SBIICHUS, T. €. XUMHUYECKOTO s3bIka. TakuMm o0pa3oM, y4eOHBIH mpeamer <K XuMUs>> UMeeT
00J1bI1IME BO3MOXHOCTHU U1 (POPMUPOBAHNUS Y YUALLUXCS KOMMYHUKAMUGHBIX YEHHOCMEN .

He2amueHo20 OMHOWEHUS K.

HapyIIEHUI0O HOPM sI3blKa (€CTECTBEHHOTO M XHMMHUYECKOI0) B Pa3HbIX HCTOYHHUKAX
uHpopmanuu (mureparypa, CMU, Untepuer);

3aCOPEHMIO peun;

NOHUMAHUS HEOOXOOUMOCTU:

MPUHATHUS PA3IHYHBIX CPEACTB U TIPUEMOB KOMMYHUKAIIAH;

MOJTy9eHUsT THPOPMALIUH U3 Pa3INIHBIX UCTOUHUKOB;

apryMEHTUPOBAHHOM, KPUTUYECKON OIIEHKH MHGOpMAIMU, MOJTYYEHHOW M3 Pa3InYHBIX
HCTOYHUKOB;

COOOIIIEHNS TOYHOM U I0CTOBEPHOU MH(OpMaIuy;

SICHOCTH, JIOCTYITHOCTH, JIOTUYHOCTH B 3aBUCHMOCTH OT LEJH, MOJHOTHI WJIH KPaTKOCTU
W3JIOKEHUS MH(POPMAIINH,

CTPEMJICHUS TIOHSITH CMBICII OOpaIEHHOM K YeJIOBEKY peur (YCTHOM M MUChMEHHOMN);

BEJCHMs] JAuajora s BbIBICHHMS pPAa3HBIX TOYEK 3pPEHHUS Ha paccMaTpUBaeMYIO
nH(OpMaIMIO, BBIPAXKEHHUS] JUYHBIX OICHOK W CYXKJIEHUH, NPUHATHSA BBIBOJA, KOTOPBII
(dbopMupyercs B poliecce KOMMYHUKAIUH;

MPEIbSIBICHUS  CBUJAETENbCTB  CBOGM  KOMIETEHTHOCTHM M KBaIHU(PHUKAIUH  TI0
paccMaTpuBaeMoOMy BOIIPOCY;

YBOKEHUS, NPUHATHS, MOJIICPKKU CYHIECTBYIOUIUX TPAAULMUNA U OOLIUX HOPM s3bIKa
(€CTECTBEHHOTO U XUMUYECKOTO);

CTpPEMJICHUS TOBOPUTH, HCIOJb3yd H3y4aeMble XMMHUYECKHE TEPMHUHBI M TOHATHUA,
HOMEHKJIaTypy HEOPraHMYECKUX ¥ OPraHUYECKUX BEIIECTB, CUMBOJIBI, (POPMYIIbI, MOJICKYIISIPHBIE
Y MOHHBIE YPaBHEHHUSI PEaKLIUU.

Jnsa  dopmupoBaHus TyXOBHOM JIMYHOCTH TMPEXKIE BCEro HEOOXOIUMO pa3BUBATh
ACTETUYECKOE OTHOLICHHE YeJNOBEKa K JACWCTBUTEIHLHOCTH, TBOPYECTBO M COTBOPYECTBO MpHU
BOCIIPHUATHH ICTETUYECKUX SIBICHUM, KOTOPHIMH B Kypc€ XHMHUU MOTYT CIYXHUTh: MPHPOIA
(MuHepanbl); W3AEHs, W3TOTABIMBACMbIE YEJIOBEKOM W3 PA3IMYHBIX BEIIECTB U MaTepHUajioB
(foBeNMpHBIE YKpaIICHHs, NaMITHUKUA apXUTEKTYpbl M T. [1.). XHUMHS TO3BOJSET TaKxkKe
dhopMupoBaTh MOTPEOHOCTH

YeJI0BEKa B KPacoTe U JIEATENBHOCTH 110 3aKOHAM KpPacoThl, T. €.

acmemuieckue YeHHOCmu.

NO3UMUBHOE Y)8CMBEHHO-YEHHOCHHOEe OMHOUleHUE K.

OKpyXarolemMy MHUpy (KpacoTa, COBEPILIEHCTBO M I'apMOHHUSI OKPYKAaIOLIeW MPUPOAbI U
KOCMOCa B LI€JIOM);

PUPOIHOMY MUPY BEILIECTB M UX MPEBPAIICHUN HE TOJIBKO C TOUKH 3pEHUs MOTPeOUTeNs,
a KaKk K MCTOYHHMKY IpPEKpacHOro, TapMOHUYHOTO, KPacHUBOTO, IOJYHUHSIOIIETOCS
3aKOHOMEPHOCTSIM, TPONOPIIMOHATIBHOIO (Ha MPUMEpE B3aMMOCBS3U CTPOCHHUS M CBOMCTB aTOMOB
1 BEILIECTB);



BBIMIOJIHEHUIO YYEOHBIX 3a7ad KaK K TMPOLECCY, JOCTaBISIOMIEMY JCTETUYECKOE
YIOBOJIBCTBHE (KPaCHUBOE, U3SIITHOE PELICHUE WM JJOKAa3aTeNIbCTBO, POCTOTA, B OCHOBE KOTOPOM
JI&KUT FapMOHMUS);

NOHUMaHue HeobXOOUMOCU.

n300paKeHUsT WMCTUHBI, HAy4HBIX 3HAHMI B YYBCTBEHHOW (opme (Hampumep, B
MIPOU3BEACHUSNX HMCKYCCTBA, MOCBSIICHHBIX HAyYHBIM OTKPBITHSM, YYEHBIM, BEHIECTBAM M HX
IIPEBPALLEHUSAM);

NPUHATUS TPAarvdeckoro Kak JpaMaTHYecKod (OpMBI  BBIpOKEHHS KOH(IHMKTA
HEMPUMHUPUMBIX TPOTUBOTIONIOKHOCTEH, X CTOJKHOBEHHUS (HA MPUMEPE BBIJAIOIINXCS HAYUYHBIX
OTKPBITHI, KOH(IMKTA YyBCTBA U JIOJTa, OOLIECTBA U JIMYHOCTH, PEATbHOCTH U UIeana).

Takum oOpazoM, coaepkaHue Kypca XUMUU OCHOBHOM IITKOJIBI TIO3BOJISIET CPOPMUPOBATH
y ydJamiuxcs HE TOJBKO II03HABATENbHBIE [EHHOCTH, HO W JpPyrde KOMIIOHEHTBI CHUCTEMBI
[IEHHOCTEH: Tpyaa 1 ObITa, KOMMYHHKAaTHUBHBIC, HDABCTBEHHBIE, SCTETUYECCKHE.

JINYHOCTHBIMH Ppe3yJIbTaTaMHM U3y4eHUs MpeaMmera «XUMHs» B 8 Kiacce SBISIOTCS
CIIEAYIOIE YMEHUS:
® O0CO3HaBaTb EIMHCTBO M IIEJIOCTHOCTH OKPYXKAIOIIETO MHpPa, BO3MOXHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTIKCHHI HAyKH;

® T[IOCTCICHHO BBICTPAUBATH COOCTBEHHOE HEJIOCTHOEC MHPOBO33PCHUC! OCO3HaBaTb
HOTpe6HOCTB N TOTOBHOCTH K CaM006paSOBaHI/IIO, B TOM 4YHUCJI€E W B paMKax
CaMOCTOSATEIbHOMN JIEATEILHOCTH BHE IIKOJIBI,

® OICHHMBATb XW3HCHHBIC CUTyallUHM C TOYKHU 3PCHUA 0e30macHoOro O6p333 KHU3HU U
COXpaHCHUA 3J0POBbA,

® OIICHMBAThH FKOJOTHUYECKUH PUCK B3aMMOOTHOIICHUH YeJIOBEKa U TIPUPOJIBI.
(hopMHUpPOBaTH DKOJIOTUYECKOE MBIIIICHUE: YMEHUE OIICHUBATH CBOIO ACSITEIBHOCTH U
MOCTYIKHU JAPYTUX JIIOIEH C TOYKH 3PCHUsI COXPAHEHHUS OKPYXKAIOMIEH Cpe/Ibl - TapaHTa
YKU3HU U O1aromnoy4us Jronei Ha 3emie.
MeTanpeaMeTHBIMU pPE3yIbTaTaMH H3YYCHHS Kypca «XHMHsS» SBIseTCS (popMupoBaHHE
YHUBEpCAIbHBIX YueOHbIX nerictBuil (YVY]).
Pecynamusnuvie YYII.
® CaMOCTOSITEIbHO OOHApYXHUBaTh M (POPMYIHPOBATH YYCOHYIO MPOOIEMY, ONPEIACIAThH
1Ieb y4eOHOU JESITeIIbHOCTH;
® BBIJIBUTaTh BEPCUH PEIICHUS MMPOOIEMBI, 0CO3HABATh KOHCUHBIA pE3yIbTaT, BRIOUpATh U3
MPEIIOKEHHBIX M HCKaTh CAMOCTOSITEIILHO CPEACTBA JIOCTHKEHUS LIETIH;
® COCTaBIATH (MHIUBUIYAIHLHO WM B TPYIIE) TJIaH PEUICHUS MPOOIEMBI,
e paboTas 1o IUIaHy, CBEPSITh CBOM JCHCTBUS C IENBIO U, TPU HEOOXOUMOCTH, UCTIPABIIATh
OIIMOKK CaMOCTOSITEILHO;
® B JMAJIOT€ C YYUTEIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BhIPAOOTAaHHBIE KPUTEPHUU
OLIEHKH.
losnasamenvrovlie YYJI:
® aHAJIM3MPOBaTh, CpPaBHHMBATh, KiaccH(UIMPOBaTH M 0000maTh (AKTBI W SBICHUS.
BoISBISTE IPUYMHBI U CIIEACTBUS MPOCTHIX SIBICHHM.
® OCYIIECTBISATh CpPaBHEHHE, KIACCU(PUKAIIUIO, CAMOCTOSTENILHO BBIOMpPAs OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHYECKUX OTEpaIlnii;
® CTPOUTH JIOTHUECKOE pACCY)KIEHHUE, BKIIOYAIONIEe YCTAHOBJICHHE MPUYUHHO-
CJICICTBEHHBIX CBS3CH.
® CO3/1aBaTh CXEMaTHYECKHEe MOJIETH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTePUCTUK
00BEKTA.
® COCTAaBIATH TE3UCHI, PA3JIMYHBIC BUJIBI IJIAHOB (ITPOCTHIX, CIIOKHBIX U T.IL.).
e TpeoOpazoBHIBaTh HH(MOPMAIMIO M3 OJJHOTO BUIA B APYroil (TaObIUIly B TEKCT H IIp.).
® yYMETh OMpeAeNsATh BO3MOXKHBIE HCTOYHHKU HEOOXOIMMBIX CBEICHUN, MPOU3BOAUTH
MOUCK MHGOPMAITIH, aHATU3UPOBATH U OIICHUBATH €€ I0CTOBEPHOCTb.




Kowmynuxamusnvie Y VJI:

CaMOCTOATENBHO OPraHU30BBIBATH YUEOHOE B3aUMOJEHCTBUE B IpyHIe (ONpeneisaTh oOmue
LIEJIH, pacpeAesaTh POJIU, JOTOBAPUBATLCS APYT C IPYTOM U T.1.).
IInanupyemblie pe3yjbTaThl 0CBOCHHUSI Y1eOHOI0 MpeaMeTa
JlesiTeIbHOCTh 00pa30BaTEILHOTO YIPEKACHHS 0011er0 00pa3oBaHus B 00YYCHUH XUMHH JOJKHA
OBITH HalpaBJIeHa Ha J0CTH)KEHHE 00yJalONIMMHICS CIECAYIOMIHNX JUYHOCTHBIX Pe3yJIbTaToB:

1. B LEHHOCTHO-OPHEHTAIMOHHOHN c(epe - UyBCTBO TOPIOCTH 32 POCCHICKYIO XUMHUYECKYIO
HayKy, TyMaHH3M, OTHOLIEHHE K TpPYyAY, LEIEYCTPEMICHHOCTb, CAaMOKOHTpOJIb U
CaMOOLIEHKA;

2. B TPyIOBOM cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODY JasibHEHIIeH 00pa3oBaTelbHON
TPaeKTOPHH;

3) B mo3HaBaTeIbHOW (KOTHUTUBHOM, UHTEJUIEKTYyaJbHOM) cepe —MOTHBALUS yUCHUs, YMEHUE
YIPaBIIATh CBOEH MO3HABATENIbHOM J1€ATENBHOCTBIO.

MertanpenMeTHbIMH pe3yJIbTaTaMU OCBOCHHS BBIITYCKHUKaMHU OCHOBHOM HIKOJBI MPOTpamMMBbl
10 XUMUU SBJISIFOTCSL:

1. BnajeHue yHUBEpPCAJIBbHBIMH €CTECTBEHHO-HAyYHBIMH CHOCOOAMHU  JI€STEIBbHOCTH:
HaOJIoIeHne, U3MEPEHNE, IKCTIEPUMEHT, yueOHO€e HCCIeI0OBaHNEe; IPUMEHEHNE OCHOBHBIX
METOJIOB MO3HaHUs  (CUCTEeMHO-MH(GOPMAIIMOHHBIA  aHaliu3, MOJEIUPOBAaHUE) IS
M3YyYEHUs Pa3IMUHbIX CTOPOH OKPYXKAIOUIEH 1eHCTBUTENBHOCTH;

2. WCHOJB30BaHUE YHUBEPCATBHBIX CIIOCOOOB ACATEIHHOCTH MO PEHICHUIO TMpOoOieM u
OCHOBHBIX HHTEJIEKTYaIbHBIX OMEpalMii: UCIIOJIb30BAHUE OCHOBHBIX MHTEIIEKTYaTbHBIX
onepanuii: GopMyIMpoBaHHE THIOTE3, aHAIU3 W CHHTE3, CpaBHEHHE, 00oOIIeHHeE,
CUCTEeMAaTHU3allvs, BbISIBICHNE TPUYNHHO-CIIEICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

YMEHHE FeHEPUPOBATh UJIEH U ONIPEIEIIATh CPENICTBA, HEOOXOIUMBIE JUISl X pealn3aliiy;

4. yMeHue onpenensaTh LeIH U 3a7a4u AeATeIbHOCTH, BBIOMPATh CPEACTBA pEAIN3aLUU LIETH
U IIPUMEHSTh UX Ha MIPAKTUKE;

5. HCHOJB30BAHUE PA3TUYHBIX HCTOUHUKOB AJIS OJYyYEHUs XMMHUYECKON MH(pOpMaIHH.
IIpeaMeTHBIMH pe3yJbTaTAMM OCBOCHMS BBIITYCKHMKAMU OCHOBHOM IIKOJBI MPOrpaMMbl IO
XUMUU SIBIISIOTCA:

1. B no3naBarenbHOM cdepe:

- JaBaTb ONPEAEIECHUS H3YyYCHHBIX IMOHITHUN: BEIECTBO (XMMHUYECKHH 3JIEMEHT, aTtoM, HOH,
MOJIEKYJIa, KPUCTAJUIMYECKAs PELIETKA, BEIECTBO, IPOCThIE U CIOKHBIE BELECTBA, XUMUUECKas
(bopmyna, OTHOCUTENIbHAsE aTOMHAasi Macca, OTHOCUTEIbHAsI MOJIEKYJIIpHAs. Macca, BaJIECHTHOCTb,
OKCHU[IbI, KHCJOTBI, OCHOBaHUS, COJH, aM(POTEPHOCTb, HHIUKATOP, NEPUOJUUYECKUI 3aKOH,
[epUOJMYEecKasl  CUCTeMa, Iepuojguueckas TabnMua, HW30TONbI, XUMHUYECKas  CBs3b,
ANEKTPOOTPHULIATENIBHOCTD, CTETIEHb OKUCIEHHUS], IEKTPOJIUT); XUMUYECKasi peakLus (XUMUYECKoe
ypaBHEHUE, TEHETUYECKass  CBsI3b,  OKHUCICHHME,  BOCCTAHOBJIGHHE,  JIEKTPOJIUTHUYECKas
JMCCOLMALIUS, CKOPOCTh XUMUYECKOH PeaKInn);

- (opmynupoBath nepuoandeckuii 3akoH J{.M.MenneneeBa u packpblBaTh €ro CMbICIT;

- OIMCHIBaTh JEMOHCTPAIIMOHHBIC U CAMOCTOSITEIbHO MPOBEIEHHBIEC SKCIIEPUMEHTBI, HCIIOJIb3Ys
U1 3TOTO €CTECTBEHHBIN (pPyCCKUil, pOHOI) A3bIK U A3bIK XUMUH;

- OIIMCHIBATh U Pa3JInyaTh U3y4E€HHBIE KJIACChl HEOPraHMYECKUX COEIMHEHUH, TPOCTHIE U CIIOKHBIE
BEIIECTBA, XUMUUECKUE PEaAKLUY;

- KJ1accU(pULMPOBaTh N3y4eHHbIE OOBEKTHI U SBJICHUS;

- HabIoaTh AEMOHCTPUPYEMbIE U CaMOCTOSITEIBHO MPOBOAMMBIE OTIBITHI, XUMUYECKHE PEaKIUH,
MIPOTEKAIOIIME B IPUPOJIE U B OBITY;

- 1eN1aTh BBIBOBI M YMO3AKIIIOUEHUS U3 HAOMIONCHUH, N3yUYEeHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB 10 AHAJIOTUHU CO CBOMCTBAMHU U3yYEHHBIX;

- CTPYKTYpUpPOBaTh U3y4EHHBIH MaTepuail i XUMUYECKYI0 HH(POPMAIIHIO, TIOTYUYEHHYIO U3 IPYTUX
HCTOYHHKOB;

- MOJEIUPOBaTb CTPOCHHE AaTOMOB JJIEMEHTOB IIEPBOTO - TPETHEro IMEPUOJIOB, CTPOEHHUE
MIPOCTENUIINX MOJIEKYIL.

w



2. B 1IeHHO CTHO-OpHUEHTAIMOHHOH cdepe:

- aHaIU3UpoOBaTh U OLIGHWBaTh MOCJIEJICTBUS ISl OKpY)KalolleW cpeabl ObITOBOM U
MIPOU3BOJICTBEHHOMN JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM ¢ IIepepabOTKOM BEIIECTB;

- pPa3bACHATH Ha IpUMeEpax (IPUBOJUTH IPUMEPBI, IOATBEPKAAIOLINE) MATEPUATBHOE €IUHCTBO U
B3aMMOCBSI3b KOMIIOHEHTOB KMBOM M HEKMBOM NPUPOABI U YEJIOBEKA KAaK BaKHYIO 4acCTb 3TOrO
€/IMHCTBA;

- CTPOUTH CBOE MOBEJICHUE B COOTBETCTBUH C MPUHIMIIAMHU OSPEXHOTO OTHOILIEHHS K IPUPOJIE.

3. B tpynoBoii cdepe:

- IJJTAHUPOBAThH U TIPOBOIUTH XUMHUYECKUI SKCIIEPUMEHT;

- HCII0JIb30BaTh BEILIECTBA B COOTBETCTBUHU C UX MPEIHA3HAYEHUEM U CBOWCTBAMU, OIIMCAHHBIMU B
MHCTPYKIHUAX IO TPUMEHEHHUIO.

4. B cepe 6e30m1aCHOCTH KU3HEACSITEIILHOCTH:

- OKa3bIBaTh TEPBYIO MOMOINb IMPH OTPABICHHUAX, OXOTaX W APYIMX TPaBMax, CBS3aHHBIX C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAaHUEM.

IIpumepHbie HANIPABJIEHHUA IPOEKTHOM e TeJIbHOCTH 00y4aKOIIUXCS.

1. Pabora ¢ uCTOUHMKaMU XUMHUYECKOW NH(OpMAIITN — UCTOPUUYECKHUE 0030pbl CTAHOBIIECHUS U
Pa3BUTHS U3YYCHHBIX IOHATUH, TEOPHIA, 3aKOHOB; KU3Hb H JCATEIHHOCTH BBIAIONINXCS YICHBIX -
XHMHKOB.

2.AHanuTH4YecKkre 0030pbl HHPOPMALIMH [0 PEIICHUIO OTIPEAEIEHHBIX HAyYHBIX,
TEXHOJIOTMYECKHX, MPAKTUYECKUX MPOOIIEM.

3. OBnajieHre 0CHOBaMH XMMHUYECKOTO aHAJIM3a.

4. OBnazseHne 0CHOBAMHM HEOPTAHUYECKOTO CUHTE3A.

TemaTnueckoe nJIaHUpoBaHue8-9 kiace

Temarndeckoe mianupoBanue (8 Kiacc)

Neo ypokoB HaszBanwue pasnena, ras KonunyectBo
4acoB
Bcero N3 aHux (hopmbl
KOHTPOJIS)
KOHTPOJIbHBIX
pabor
1 Beenenue 4 -
2 ATOMBI XUMHUYECKUX DJIEMEHTOB 9 1
3 [TpocTeie BemecTBa 8 1
4 CoequHeHnsT XUMAYECKUX 15 1
AIIEMEHTOB
5 N3MeHeHus:, TPOUCXOASAIINE C 10 1
BEI[eCTBAMU
6 PactBopenue. PactBopsl. 22 1
CBolicTBa pacTBOPOB AIEKTPOIUTOB
Uroro 68 5
Temarudeckoe mianupoBanue (9 kiacc)
Ne ypoxos HasBanue pa3nena, rias KonugectBo
9acoB
Bcero N3 Hux (popmsl
KOHTPOJIS)
KOHTPOJIBHBIX padbOT




1 Beenenue. O0mas xapakrepucTHKa 10 1
XMUMHUYECKHUX 3JIEMEHTOB u
XUMUYECKHUX PEAKLIUN
IIepnonnueckuit 3aK0H U
IIepuonnueckas cucrema
XUMUYeCKUX 3neMeHToB J1. 1.

Mengeneena
2 MeTtamisl 19 1
3 Hemeramsr 28 1
5 O06001IeHre 3HAaHUM 10 XMMHH 32 11 1
KypC OCHOBHOMW IIKOJIBI.
6 Hroro 68 4

Conep:xaHue 0CHOBHOTO 00111er0 00pa30oBaHus M0 XUMHHU 8-9 KIacchl

Pazoen 1. Ocnognvie nonamusn xumuu (Ypo6eHsb AmoOMHO-MONEKYIAPHBIX NPEOCM A61eHUIl)
[Ipenmer xumuu. MeToapl MO3HAHWS B XUMHUU: HAONIONEHUE, SKCIIEPUMEHT, H3MEpPEHHE.
Hcrounnku xumudeckoi nHPOpMAIMU: XUMU4eckas muteparypa, UHTepHer.

Uucteie BemecTBa U cmecu. Ouuctka BemecTB. [IpocThie U cl0XHBIE BelmecTBa. Metayibl U
HEMETAIbI. XHWMHUYECKHH O3JEMEHT, aToM, MOJIeKyJla. 3HAaKH XHMHUUYECKHX JJIEMEHTOB.
Xumndaeckas popmyna. BaieHTHOCTh XuMHuueckux nemeHToB. Coctapienue GopmMyin OMHAPHBIX
COCIMHEHUH IO BAJCHTHOCTH aTOMOB XMMHYECKHX DJIEMEHTOB W OIpeAesieHHe BaJe€HTHOCTH
aTOMOB XMMHUYECKUX JIEMEHTOB 110 (hopMyiaM OMHAPHBIX COCTUHECHHN.

OtHocutenpHass atoMHas Macca. OTHOCHUTENbHAs MOJICKYJsipHass Macca. MaccoBas JoJs
XUMHUYECKOTO JIEMEHTA B CIIOKHOM Beniectse. KonnmdecTBo Bemecta. Moisb. MonsipHast Macca u
MOJISIPHBINA 00BEM.

®u3nyeckue ABICHUSA U XUMHYECKUE peakuuu. [[pu3Haky u yciaoBUs MPOTEKAHUS XUMHYECKUX
peakiuil. 3aKOH COXPAHEHUS MacChl BEUIECTB INPU XUMUYECKHX pPEaKIMsIX. XHUMHYECKUE
ypaBHeHud. KoapduuneHntsl B ypaBHEHUSAX XUMUYECKUX PEAKIUN KaK OTHOILIEHUS KOJIMYECTB
BEIIIECTB, BCTYMAIONIUX M OOpa3yIOIMUXCS B pe3ylbTaTe XUMHUUYECKoi peakiuu. [Ipocreiimme
pacyeTsl 0 YPaBHEHUSAM XUMHUYECKUX PEAKIIU.

OcHOBHBIE KJIacChl HEOpraHMYECKUX coeauHeHui. HoMeHknarypa HeopraHM4ecKHX BELIECTB.
Kucnopon. Boznyx. Topenne. Oxcuapl. Okcuzibl MeTajuioB M HemerauioB. Bopopoa. Bopa.
Ounctka BoJbl. Adpauus BoAbl. B3aumonenicTBre BOIbl ¢ OKCHIAMH METAJUIOB U HEMETAJIOB.
Kucnotsl, knaccudukaius 1 CBOWCTBA: B3aUMOJICHCTBUE C MeTaUIaMH, OKCHJAMU METaJJIOB.
OcHoBanusl, KJTacCU(pHUKAII U CBOMCTBA: B3aUMOJCHCTBUE C OKCUIAMH HEMETAIIOB, KUCIOTAMHU.
AMmdorepHocTs. KucnorHo-ocHoBHble wHAMKaTopbl. Comu. Cpennume conu. Bzammopeiicteue
cojiel ¢ MeTajUulaMHu, KUCIOTaMmH, 1ienodaMu. CBs3b MEXAY OCHOBHBIMU  KJIACCaMHU
HEOPraHUYECKUX COEIUHEHUN.

[lepBoHauanpHble TMPEICTABICHUS O ECTECTBEHHBIX CeMeHCTBax (Trpynmax) XUMHYECKUX
3JIEMEHTOB: IIE€JIOYHbIE METAJLIbI, TAJIOTE€HBI.

Pazoen 2. Ilepuoduueckuii 3aKOH U NEPUOOUYECKAS CUCHEMA XUMUYECKUX I/IEMEHMO8
JI.U.Menoeneesa. Cmpoenue eeujecmea.

[Tepuoanueckuii 3akoH. IcTOpHs OTKPBITUS TEPUOANUECKOTO 3aKOHA. 3HAYEHUE IEPUOTUIECKOTO
3aKOHA JUIsl Pa3BUTHSI HAYKH.

[leproanueckas cucreMa Kak €CTECTBEHHOHAyuHas KiacCHU(PHKAIMs XMMHUYECKUX SJIEMEHTOB.
Tabnuunas ¢dopma mnpencTaBIeHUS KIaCCH(PHUKAIMK XUMHUYECKUX dleMeHToB. CTpykTypa
tabnuuel «[lepuonuyeckas cucrtema xumudeckux smemeHToB Jl. 1. MenneneeBa». @uznueckuii
CMBICT TIOPSAKOBOTO (ATOMHOT0) HOMEpa, HOMepa MepHoa U HoMepa TPYMIbl (A7 SIEMEHTOB A-
rpyImm).

Crpoenue atoma: sApo ¥ MEKTpoHHAst 0007109Ka. COCTaB aTOMHBIX Si7Iep: MPOTOHBI M HEUTPOHBI.
MN3otonbl. 3apsn  aTOMHOTO — si[pa, MaccoBO€ YHUCIO W  OTHOCHUTENIbHAas  aTOMHas
Macca. DIeKTpoHHast 000JI04Ka aToMa. DIEKTPOHHBIE CJIOU aTOMOB JIEMEHTOB MAaJIbIX TIEPHUOJIOB.




XuMuYeckasi CBsi3b. DIEKTPOOTPULIATEIHLHOCTh aTOMOB. KoBalleHTHAsi HEMoJIsipHAs U MOJISIpHAS
cBs3b. MloHHas cBs3b. BaneHTHOCTH, CTENEHb OKUCIICHHUS, 3PSl HOHA.
Pazoen 3. Mnozooopazue xumuueckux peaxkyuil.
Knaccudukanuss XUMUYECKUX PEAKIUN: pEaKIUh COCTUHEHHS, pPAa3JIoKEHUs, 3aMEIlCHU,
oOmeHa, AK30TEPMHUYECKHE, AH/IOTEPMUYECKHUE, OKUCITUTEIbHO-BOCCTAHOBUTEIBHEIE,
HeoOpaTuMble, 0OpaTHMEIE.
CKOpOCTh XUMHYECKUX peakiuii. @akTophl, BIUSIONINE HA CKOPOCTh XMMHUYECKUX PEAKIUH.
PactBopbl. DnekrponuTHdeckas AUCCOLMAIUSA. DJIEKTPOIUTHI U HENIEKTPOIUTHl. KaTnoHsl u
aHUOHBI. [lucconmanus coJied, KMCIOT U OCHOBAHMM B BOJHBIX pacTBOopax. Peaknum MOHHOrO
oOMeHa B pacTBOpax J1EKTPOIUTOB.
Pazoen 4. Muozooopasue eeuwiecme.
EcrectBeHHBIE CceMeiicTBA XMMHUECKHMX JJIEMEHTOB METANIOB W HeMmeTawioB. OOmias
XapaKTepUCTUKAa HEMETAJIOB Ha OCHOBE UX TIOJIOKEHHS B TEPUOJUYECKOM CHCTEME.
3aKOHOMEPHOCTH HW3MEHEHHS QU3MYECKUX M XUMHUYECKUX CBOWCTB HEMETANIOB — TMPOCTHIX
BEILIECTB, UX BOJOPOIHBIX COCIUHEHHH, BBICIIMX OKCHUJOB M KHUCIOPOJCOJEPKAIIUX KUCIOT Ha
MIpUMeEpE JIEMEHTOB BTOPOTO M TPETHETO MEPUO/IOB.
OOmiasi XapakTepHCTHKa METAJZIOB Ha OCHOBE MX IIOJIOKEHUS B TEPHUOJUYECKON CHCTEeME.
3aKOHOMEPHOCTH W3MEHEHHS (U3MYECKUX U XUMHUYECKHX CBOWCTB METAUIOB — TMPOCTHIX
BEIIIECTB, MX OKCHJIOB M THIAPOKCHJOB Ha MPHUMEPE AIEMEHTOB BTOPOTO M TPETHEr0 MEPHOIOB.
AMmdorepabpie coenuHeHHs amoMuHHSA. OOIIas XapaKTepUCTHKA JKejle3a, €ro OKCHUIOB U
TUPOKCHJIOB.
Pa3zoen 5. Ixcnepumenmanvnas xumus
JleMOHCTpaUMOHHBIN U JabopaTopHbIii 3kcniepuMeHT. 1. [Ipumeps! pusndeckux sBIeHUH. 2.
[Ipumepbl XUMHYECKHX PEAKIUNA C SIPKO BBIPAKCHHBIMU U3Y4ae€MbIMH MpHU3HAKaMu. 3. Peakuun
COCTMHCHUS,PA3IOKEHUS, 3aMelleHus, oOMeHa. 4. Peaknuu, WITIOCTPUPYIOIIHME CBOWMCTBA W
B3aMMOCBSI3U OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COECAUHEHUM. 5. ONbIThI, WILTIOCTPUPYIOLIUE
3aKOHOMEPHOCTH  W3MEHEHUsl  CBOMCTB  IIEIOYHBIX  METAaUIOB U TajoreHoB. 6.
OnBIThL, WUTIOCTPUPYIOIIUE  3aKOHOMEPHOCTH  U3MEHEHHMS  CBOMCTB  THJPOKCHUAOB U
KHCIJIOPOJCOJIEPKAIIMUX KHUCIOT 3JEMEHTOB OJIHOro mnepuoxaa. 7. Ilpumepsl OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakiuil.8.DaKTOPsl, BAUAIOIINE HA CKOPOCTh XUMUYECKHX PEAKLIUM.
9.1TpuMepsl 3H10- 1 dK30TepMUuYecKkux peakiuid. 10. CpaBHeHHE 3JIEKTPOIPOBOHOCTH PACTBOPOB
AJIEKTPOIUTOB U HEANNEKTPoIHuTOB. 11. Peakiiuu nonnoro ooMena. 12. OnbITHI, WIUTIOCTPUPYIOIIHE
¢buznyeckre U XMMUYECKHE CBOMCTBA U3y4aeMbIX BEILIECTB.
IIpakTuyeckue padorsl 8 kiacc 1. [IpaBuia TexHuku 6€30MaCHOCTH ITPH PAOOTE B XUMHUYECKOM
kabunere. [lpuembl oOpamieHuss ¢ J1a0OpPaTOpHBIM OOOpYIOBAaHMEM U HarpeBareIbHbIMU
npubopamu. 2. [IpurotoBnenue pacTBopa caxapa U pacueT ero MacCoBOM JOJIM B PaCTBOPE
4. YcnoBusi TEUEHHS] XUMUYECKUX PEAKLIMM MEX1Yy PACTBOPAMHU AIEKTPOIUTOB JI0 KOHLIA.
5. Pelienue skcriepuMEHTANIbHBIX 3a/1a4.
IpakTHyeckue padorbl.9 kiaace 1. OcymiecTBieHne ENOYKH XUMHUYECKUX MPEBpalleHU. 2.
[lonyyenue u CBOMCTBa COEIMHEHHM MeTaioB. 3. PemieHue sKCneprMMEHTaNbHBIX 3a]ad Ha
pacro3HaBaHUE U NOJyYEHUE COCIUHEHUI METAIIOB. . PellleHne 3KCepruMeHTaIbHbIX 3a7a4 10
teme «[loarpynma kucnopoaay. 5. [lonyuenue, codrpanue U pacro3HaBaHKE ra3oB.
Pacuernbie 3agaum. |.BpiuncneHne OTHOCUTENBHOW MOJEKYISIPHOM W MOJSIPHOM MaccChl
BEI[ECTBA 0 €ro Xumudeckoil opmyne. 2. PacueT MaccoBOi A0NIM XUMHUYECKOTO 3JIEMEHTa B
coennHeHuu. 3. PacueT maccoBoi JOJIM pacTBOPEHHOTO BEIECTBA B pacTBOpe. 4. Beruucnenus no
XUMUYECKUM YPAaBHEHHUSM MAacChl WJIM KOJMYECTBA BEIIECTBA OJHOTO M3 YYaCTBYIOUIUX WIIU
MOJIYYAOUIUXCS B PEAKIIMH COESIUHEHUH IO U3BECTHOM Macce WIIM KOJIMYECTBY BEILIECTBA IPYTOro
COEIMHEHUS.

JINYHOCTHBIMM pe3yJIbTaTAMM U3YUCHHUS TMpeAMeTa «XUMHS» SBIAIOTCS CIEIYIOIIHe
YMEHHUS:

Oco3HaBaTh €IMHCTBO U 1I€JIOCTHOCTh OKPYKAIOIIETO MUPA, BO3MOKHOCTH €r0 MM03HABAEMOCTH

1 00BSICHUMOCTH HA OCHOBE JIOCTHKCHUI HAYKH.



[locTenenHo BbICTpauBaTh COOCTBEHHOE 1IEJI0CTHOE MUPOBO33PEHUE!

OCO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YHCIE M B paMKax
CaMOCTOSITEJIbHOM JI€ATEIbHOCTH BHE ILIKOJIBI;

OILICHUBATh KU3HEHHbIE CUTYaIlMH C TOUYKU 3pEHHs O€30IacHOr0 00pa3a )KU3HU M COXPAHEHUS
3I0pOBbBS;

OIICHUBATh IKOJOTUYECKUN PUCK B3aMMOOTHOILICHH YeTIOBEKA U IIPUPO/IBI.

BeiOupare mocTynku, HaleJeHHbIE Ha COXpaHEHHE W OepeXHOe OTHOIICHHWE K IPHUpOJE,
0COOEHHO >KMBOH, M30eras MpPOTHBOTIONIOKHBIX IMOCTYIKOB, MOCTENEHHO ydYach W OCBamBas
CTPATEruio PallMOHAIBLHOTO IPUPOIOTIOIb30BAHNUS.

Cpeocmeom pazeumuisi TMMHOCTHBIX PE3YJbTATOB CIIYKAT yueOHBIM MaTeprall U IpOAyKTUBHbIE
3aqaHns y4eOHHMKA, HAleJICHHbIE HAa 60-10 JMHHUIO Pa3BUTHS — YMEHHE OIICHWBATh IOBEICHHE
YeJI0BEKa C TOUKH 3PEHUsI XUMUYECKON O€30MacHOCTH 110 OTHOILIEHHUIO K YEJIOBEKY U MPUPOJIE.

MeTtanpeaMeTHBIMH pE3yIbTaTaAMH HM3Y4eHHUS Kypca «XHUMHUsD» SBIsETCS (HOpMUPOBaHHE
YHHUBEpPCAIBHBIX y4eOHbIX AeicTuil (Y V).

Pecynamusnvie Y VII.

CamocTosaTensHO OOHapyKUBaTh U (POPMYITHPOBATH YU4eOHYIO MPOOIEMY, ONPEAEATh b
y4eOHOM J1eATeNbHOCTH, BBIOMPATh TEMY NPOEKTA.

BeiiBurath BepcHHM pemieHus MpoOieMbl, 0CO3HaBaTh KOHEYHBIM pe3yiabTaT, BHIOMpAaTh U3
MPEIOKEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEICTBA JOCTHUKEHUS LIETH.

CocraBnaTh (MHAMBHAYaJIbHO WM B TpYIIE) IUJIaH pelieHdus MpoOieMbl (BBIIOIHEHUS
MIPOEKTA).

PaGoras mo miaHy, CBEpsSTh CBOM JAEWUCTBUS C LENIbIO U, MIPU HEOOXOTUMOCTH, UCIPABIATH
OLIMOKU CaMOCTOSITENIBHO.

B nawmanore c yuureneM COBEpIIEHCTBOBaTb CAMOCTOSITEIBHO BbIPAOOTaHHBIE KPUTEPUU
OLIEHKHU.

CamocrosTenbHO 00HAPYKUBATh U POPMYITMPOBATH POOIEMY B KIIACCHON M MHIMBUAYaIbHON
y4eOHOMU JIeATETLHOCTH.

BeiiBurate Bepcuu pemieHusl NnpoOieMbl, O0CO3HABaThb KOHEUHBIM pe3ynbTar, BbIOMpaTh U3
MPEJIOKEHHBIX U UCKaTh CAMOCTOATENIBHO CPEACTBA IOCTHKEHMS LIENH.

CaMoOCTOSITEIPHO 0CO3HABATh IPUUYUHBI CBOEIO yCIlleXa WM HeyclleXxa U HaXOIUThb CIIOCOObI
BBIXO/Ia U3 CUTYal[MH HEyCIexa.

Cpeocmeom ghopmuposanus perylnaTUBHbIX Y V]I ciyxar TexHosorus npoOleMHOro auanora
Ha JTare u3y4eHHus HOBOIO MaTepualla i TeXHOJIOIMsI OLIEHUBAHUS 00pa30BaTENIbHBIX J0CTHKEHHUH
(y4eOHBIX yCIIEXOB).

lloznasamenvrvie YVJI:

AHanu3upoBaTh, CPaBHUBATh, KJIACCU(PULIHUPOBATh U 000011aTh (aKThl U sBICHUSA. BBIABIATH
IPUYUHBI U CIIEACTBUS IPOCTHIX SBICHUH.

OcyiiecTBiATh CpaBHEHUE, CEpUALMI0O M KJIACCHU(PUKALUIO, CAMOCTOSITEIBHO BbIOMpas
OCHOBAHMSI U KPUTEPUU JUI YKa3aHHBIX JIOTUUECKUX ONepalMii; CTPOUTh KIACCU(PHUKALUIO Ha
OCHOBE JIUXOTOMUYECKOTO JeJIeHUs (Ha OCHOBE OTPULIAHUS).

CTpouTh JOrHYECKOE pacCyXkJAeHUE, BKIIOUAIOIIEee YCTAHOBJIEHUE NMPUUYMHHO-CIIEICTBEHHbBIX
CBsA3CH.

Co3pmaBaTh cxeMaTH4eCcKHe MOJIENU C BbIJIEJICHUEM CYILIECTBEHHbBIX XapaKTEPUCTHK OObEKTA.

CocTaBnsATh T€3UCHI, pa3IMUHbIE BUJIBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.1I1.). [IpeoOpa3oBbIBaTh
MHGOPMALIMIO M3 OTHOTO BUJA B APYroil (TabnuIly B TEKCT U IIp.).

BbIunThIBaTh BCE YPOBHU TEKCTOBOM MH(pOpMAaLIUK.

YMeTb omnpenensiTh BO3MOXKHbBIE UCTOUYHHKH HEOOXOIUMBIX CBEIEHHM, NMPOU3BOAUTH IMOUCK
nH(pOPMALINK, aHAIU3UPOBATh U OLIEHUBATH €€ J0CTOBEPHOCTD.

YMeThb HCTI0NB30BaTh KOMIBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJIOT MU KaK HHCTPYMEHT ISt
JOCTH)KEHUSI CBOMX Ilenieil. YMeTh BBIOMpaTh aJleKBaTHbIE 33Jau€ WHCTPYMEHTAJIbHbIE
IIPOrpaMMHO-aINapaTHbIe CPEICTBA U CEPBUCHI.

Kovmynuxamuenvie YV/i:




CaMoCTOATENBHO OPraHU30BBIBATH YUEOHOE B3aUMOJEHCTBUE B IpyHIE (ONpeneisTh oOmue
LIEJIH, paclpeAesaTh POJIU, JOTOBAPUBATLCS APYT C IPYTOM U T.[.).

OTcrauBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH apI'yMEHTBI, IOATBEPKAas UX (haKTaMH.
YMeTh B3MISHYTh HA CUTYALUIO C MHOM MO3ULIMU U I0TOBAPUBATHCS C JIFOIABMHU UHBIX MO3ULIMH.

Cpeocmeom popmuposanuss KOMMYHUKATHBHBIX Y VY]] ciyKar TEXHOJOTHs MPOOIEMHOTO
muanora (MoOyKTAlomUM W TMOABOMAIIMKM JUasior) W paboTa B MajbIX TIPYINax, TaKxKe
HCII0JIb30BAaHUE HA YPOKaX AIEMEHTOB TEXHOJIOTMH ITPOAYKTUBHOTO YTEHHUS.

IIpenmMeTHBIMHU pe3ybTaTaMM U3YUYEHUS MIpeIMeTa «XUMUSD SBISIIOTCS:
1.B nmo3HaBarenbHOM cdepe:
. JlaBaTh OIPEHCICHUS H3YyYCHHBIX IOHATUN: «XMMHUYECKHM DJIEMEHT», «aroM», «HOH»,
«MOJIEKYNIa», «IPOCTBIE W CIIOXKHBIE BEIIECTBA», «BELIECTBO», «XHUMHYECKass QopMmymay,
«OTHOCHUTEJIbHAS aTOMHAasi Maccay», «OTHOCUTENbHAs MOJEKYISpHas Macca», «BaJ€HTHOCTbHY,
«CTENEHb OKHUCIICHUSA», «KPUCTAJIMYECKasl pPEeHIeTKa», «OKCUIbD», «KUCIOTBI», «OCHOBAHHUS»,
«CONIN», «aM(POTEPHOCTHY, «KUHIUKATOPY, «IEPUOTUUECKUI 3aKOH», «IIepHOANYEcKas TabIuIay,
«U30TOMBI), «XUMHUYECKAsl CBA3bY», <«OJIEKTPOOTPULIATENILHOCTD», «XUMHUYECKas pPEeaKIus»,
«XUMHYECKOE YPAaBHEHME», «IE€HETHYeCKas CBA3b», «OKUCJIEHHE», «BOCCTAHOBJIEHHEY,
«QIEKTPOJINTUYECKAS TUCCOLHALIMSD, KCKOPOCTh XUMUUYECKON PeaKIum»;

. onucaTb  JEMOHCTPAlMOHHBIE W  CaMOCTOSITEIBHO  INPOBEACHHBIE  XUMHYECKHE
SKCIIEPUMEHTHI;

. ONMCBIBATh M PA3JMYATh M3YYEHHBIE KJIACChl HEOPraHWYECKHX COCAUHEHUH, MPOCThIE U
CJIOKHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

. KJIacCU(PHUITUPOBATh U3YYCHHBIE OOBEKTHI U SIBIICHHUS,

. nenaTb BBIBOABI U YMO3aKJIIOUEHHUS W3 HAOMIOACHHM, W3YYEHHBIX XUMHYECKUX

3aKOHOMEPHOCTEH, MPOTHO3UPOBAaTh CBOWCTBA HEW3YUEHHBIX BEIIECTB [0 AaHAJOTUU CO
CBOMCTBAMHM M3y4EHHBIX;

. CTPYKTYPHpPOBaTh M3YYEHHBII MaTepHal U XUMUYECKYI0 HH(OpMaINIO, MOIY4YEeHHYIO W3
JIPYTUX UCTOUYHUKOB;
. MOJIETMPOBATh CTPOECHUE aTOMOB AJIEMEHTOB 1-3 meproioB, CTPOEHHUE MPOCTHIX MOJIEKYIT;

2. B 11IeHHOCTHO - OpUEHTAIMOHHOM cepe:

. aHATM3UPOBaTh W OLEHUBATh TIOCICACTBHS JUIA OKpYXKAloImied cpeabl OBITOBOW U
MIPOU3BOJICTBCHHOM JICATEIIPHOCTH Y€JIOBEKa, CBSI3aHHOM C
nepepadoTKON BEIIECTB;
3. B tpymnoBoii chepe:
* IPOBOJIUTh XUMUYECKHI SKCTICPUMEHT;
4. B cdepe Ge3omacHOCTH )KU3HEACATEIILHOCTH:

* OKaspIBaTh IIEPBYIO IOMOIIb TPU OTPABICHHAX, OXKOTaX M JPYrUX TPaBMax, CBS3aHHBIX C
BEIICCTBAMU U J1a00PaTOPHBIM 000PYIOBAHHEM.
* XUMUYECKOW CHUMBOJIMKH: 3HAKOB XUMHUYECKHUX DIIEMEHTOB, (DOPMYJ XUMHUYECKUX BEIICCTB U
ypaBHCHHUI XUMUYECKHUX PEaKIIHIA,
* BOKHEHIINX XUMHUYCCKUX TOHATUI: XUMUYECCKHI JIEMEHT, aTOM, MOJIEKY/Ia, OTHOCHTEIIbHbIC
aToOMHasi ¥ MOJIEKYJIIpHAsi MacChl, HOH, XUMUYECKasl CBsI3b, BEIIECTBO. KJIaCCU(UKAIUS BEIIECTB,
MOJIb, MOJISIpHAs Macca, MOJSPHBINM 00beM, XMMHUYECKas peakius, KIacCH(PHKAIMs peakiui,
AIEKTPOIUT M HEANIEKTPOIUT, DJICKTPOIUTHYECKAs TUCCOIHAIIHS, OKUCIUTENIh U BOCCTAHOBUTED,
OKHCJICHHE U BOCCTaHOBJICHHUE;
* OCHOBHBIX 3aKOHOB XHMMHH: COXPAHEHHSI MaCChI BEIIECTB, TOCTOSHCTBA COCTaBa, IEPUOTUNIECKUI
3aKOH;
* Ha3bIBaTh: XUMUYECKUE DJIEMEHTHI, COCAMHEHHS N3YYECHHBIX KIIaCCOB;
* 00BACHATH (PU3MUYECKUN CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpPAa XHMHYECKOTO DIIEMEHTA,
HOMEPOB T'PYIIIBI U TIEPHOJIA, K KOTOPBIM 3JIEMEHT MIPUHAICKUT B epuoaudeckoit cucreme [1.1.
MenieneeBa; 3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB JIEMEHTOB B MpejiefiaX MalbIX MEePHOJO0B U
[JIaBHBIX TOATPYIII; CYIIHOCTh PEAKIIUii HOHHOTO 0OMEHa;



*XapaKTEePU30BaTh: XUMHUUECKHUE AIEMEHTHI (OT BOJOPO/IA 10 KAJbLIMsI) HA OCHOBE UX MOJIOKECHUS
B nepuoanueckoii cucreme J1.M1.MenzaeneeBa u 0COOCHHOCTEH CTPOEHUS HX AaTOMOB; XUMUYIECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* OTIPEACIISAT: COCTAB BEIIECTB MO UX (opMyliaM, MPUHAIIEKHOCTh BEIIECTB K OMPEIEICHHOMY
KJIACCY COCIMHEHU M, TUITbl XUMUYECKUX PEAKLUIA, CTENIEHb OKUCIICHUS DIEMEHTA B COCIMHEHUSIX,
TUI XUMUYECKOW CBSI3H B COCAMHEHHSX, BO3MOKHOCTD ITPOTEKAHUS PEAKIIUI

HOHHOTO 00OMEHa;

COCTaBJIATH: (POPMYIIBI HEOPTAaHWUYECKUX COCAMHCHUN HW3YYEHHBIX KJIACCOB; CXEMBI CTPOCHHS
atoMoB mepBbix 20 sraemMeHTOB mepuoauyeckoir cuctembl JI.M. MenneneeBa; ypaBHEHUS
XUMHUUYECKUX PEAKIHU;

* oOpammarbcs ¢ XMMAYECKOU TTOCYI0H 1 1a00paTOPHBIM 000PYyIOBaHUEM;

* BBIYUCIISTH: MAaCCOBYIO JIOTIO XHMHUYECKOTO 3JIEMEHTAa HO (hopmyle COETUHEHHUS; MacCOBYIO
JIOJTIO0 BEIIECTBA B PACTBOPE; KOJIMUECTBO BEIIECTBA, 00bEM HIIM MACCY 0 KOJIMYECTBY BEIIECTBA,
00BEMy WJIM Macce peareHTOB WX MPOIYKTOB PEaKIIHH;

Hcnonb3oBaHue mNpHOOPETEHHBIX 3HAHUW M YMEHUH B MPAKTUYECKOM JEATENBHOCTH U
MOBCETHEBHON JKM3HU JUIs: O€30MacHOro oOpalieHusi C BeleCTBAMH M Marepuaiamu;
SKOJIOTUYECKH TPaMOTHOTO TOBEAECHUS B OKPYXKAIOUIEH CpeAe; OUEHKH BIMSHUS XUMHUYECKOTO
3arpsi3HEHUS OKPYKAIOIIEH Cpeibl Ha OPTaHU3M YeJIOBEKa; KPUTUIECKOM OIICHKHA MH(POPMAITUU O
BEIIIECTBAaX, UCIIOJIb3YEMBIX B OBITY; MPUTOTOBIICHUS PACTBOPOB 3aJaHHOW KOHIIEHTPAIUH.

. MoJIOKEeHHe MeTauioB B [lepuogudeckoit  cucreme; METAJIJTNYECKasi CBS3b,
METAJITUYECKasi KPUCTAIUTMYECKAs PEIIEeTKA;

. (u3nueckre cBOIICTBA METAJIOB.

. o0mme XuMuIecKue cBoricTea Me: Bzaumoeiicteue ¢ HeMe, Bo1o#, KHCIIOTaMH, COJISIMHU.
. KJIacCU(PHUKAIMIO CIUIABOB HAa OCHOBE YEPHBIX (UYT'yH M CTajb) W IBETHBIX METAJIJIOB,
XapaKTepUCTUKY (PU3UIECKUX CBOWCTB METAJIIOB.

. OCHOBHBIE CTIOCOOBI MOTy4YeHHUsT Me B TPOMBIIIICHHO CTH.

. BOKHEUIITE COCTMHCHUS IIEIOYHO3EMENIbHBIX METAJIIOB

. XUMUYECKHUE CBOMCTBA AIFOMUHUSA, >KeJe3a.

. OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB JJIEMEHTOB-META/NIOB B Ipeaeax
IJIaBHBIX MTOATPYIIIT;

. XapaKTepru30BaTh CTPOCHUE U OOIHE CBONCTBA METAJLIOB;

. OTIMCBHIBATh CBOMCTBA BBICIIMX OKCHOB 3JIEMEHTOB-METAJIJIOB M COOTBETCTBYIOIIMX UM
OCHOBaHMH;

. OTIMCBIBATh PEAKIIMH BOCCTAHOBJICHHS METAJNIOB U3 UX OKCHJIOB;

. XapaKTepHU30BaTh YCIOBHS U CIIOCOOBI MPEAYIPEKACHUS KOPPO3HH METAILIIOB;

. XapaKTeprU30BaTh CBOMCTBA M 00JACTH IPUMEHEHUS METAJUTMYECKUX CIIABOB;

. COCTAaBJIATh CXEMbl CTPOCHHS aTOMOB 3JIEMEHTOB-METAJUIOB JIMTHS, HATPHs, MarHus,
ATFOMUHUS, KaJIUsl, KaJIbIIHs);

. - OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB JJIEMEHTOB-METAJIOB B Ipeaeiiax
[JIaBHBIX MOATPYIIII;

. XapaKTepU30BaTh XUMHYCCKUE CBOMCTBA METAJIOB U UX COCIUHCHUI;

. ONUCBIBATh CBA3b MEXK]Y COCTAaBOM, CTPOCHUEM, CBOMCTBAMH BEIECTB-METAUIOB U UX
MIPUMEHEHHEM;

. -MCMOJb30BaTh MPHOOPETEHHBbIC 3HAHHMS U YMEHUS B MPAKTUYECKON IESITENTbHOCTH U

MOBCEIHEBHOM KU3HU: IS 0€e30I1acHOTO O6paH_IeHI/I$I C Me, 9KOJIOTUYCCKH I'PAaMOTHOT'O ITOBCACHU A
B Opr)KaIOHleﬁ cpeae, KpI/ITI/I‘leCKOI>'I OIICHKH I/IH(I)OpMaI_[I/II/I 0 BCHICCTBAX, UCIIOJIb3YCMBIX B 6LITy

. 3alMChIBaTh yYpaBHEHMsI peakuui B3aumogeiictsus ¢ HeMe, kucinoramu, cossiMu,
HCIIOJIB3Ys DIEKTPOXUMHUYECKUN psi HanpsKeHus: Me Ui XapaKTepUCTUKA XUMUUYECKHUX CBONCTB
. OIMCHIBATH CBOIMCTBA M 00aCTH MPUMEHEHUS PA3IMYHBIX METAJIJIOB U CIIJIABOB

. COCTAaBJIATh CXEMY CTPOEHHUS aTOMa JKENEe3a;

. 3aMUCHIBaTh YpAaBHEHMs peakluii XuMuueckux cBoiicTB xene3a (OBP) ¢ ob6pazoBanuem

COCIUHEHMH C Pa3JIMIHBIMU CTCIICHAMUA OKUCJICHUS,



. OTpeNeNaTh COeIMHEHHs, coaepkamue noHel Fe?* m Fe®* ¢ momompio KadecTBEHHBIX

peaxkuuit

. oOpamiarecsi ¢ XUMUYECKOH MoCyaoi U 1ab0opaTopHBIM 000PYI0BAHUEM;

. pacro3HaBaTh ONBITHBIM ITyTEM COEIUHEHUS METAILI.

. nosiokeHue HemerauioB B [lepuonnueckont cucreme /1.1.Menneneesa;

. aTOMHbBIE XapaKTEPUCTUKU 3JIEMEHTOB-HEMETAJIOB, MPUYUHBI M 3aKOHOMEPHOCTH HX
M3MEHEHUs B IEPUOJIaxX U IpyIax;

. -0COOEHHOCTH KPUCTATMYECKOTO CTPOCHUS HEMETAILIOB;

. -CTPOCHHE aTOMOB-HEMETAJUIOB, (PU3UYECKHE CBOICTRA.

. - CTPOEHHUE aTOMOB I'aJIOT€HOB, CTETIEHN OKUCIICHUS, PU3NUECKIE U XMMHUECKHUE CBOMCTRA.
. -CBOMCTBa CEPHOM KUCIIOTHI B CBeTE mpeacTasieHuit TO/;

. -OKHCJINTENIbHBIE CBOWCTBA KOHLIEHTPUPOBAHHON cepHOM kucnoThl B cBete OBP;

. -KauYeCTBEHHYIO PEaKLUIO Ha CYylb(]aT-uoH.

. -pu3nyecKkue 1 XMMUYECKUE CBOICTBA a30Ta;

. -KpYroBOPOT a30Ta B IPUPOJE.

. - CTPOEHME MOJIEKYJIbl aMMHUAKa;

. -JIOHOPHO-aKIIETITOPHBIN MEXaHNU3M 00pa30BaHUs CBSI3U B MOHE aMMOHUS;

. -CBOMCTBA aMMHaKa;

. -CIOCOObI OJTYYEHUSI U Paclio3HABaHUSI aMMHUaKa

. - CBOMCTBA KHUCIOPOJHBIX COECMHEHNN a30Ta U a30THOW KUCIIOTHI KaK OKMCIIATEIIS.

. - XapaKTepH30BaTh CBOICTBA yIJiepoJia U 2JIEMEHTOB MOATPYIIHI YIIepoia

. - CBOWCTBA, 3HAYEHHUE COCAUHEHUN yITIEpOJa U KPEMHUS B )KUBOM U HEXXUBOU MPUPOJIE.

. -COCTAaBJIATh CXEMbI CTPOEHHUS aTOMOB XMMHUECKHUX 3JIEMEHTOB -HEMETAIJIOB;

. -7aBaTh XapaKTEPUCTUKY dIIEMEHTaM-HEMETaJJIaM Ha OCHOBE UX nosioxkeHus B [1CXD;

. -00bSICHATH CXOJICTBO U Pa3IMyuue B CTPOCHUH aTOMOB 3JI€EMEHTOB-HEMETAILIOB;

. - O0BACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB-HEMETAJIIOB;
. - XapaKTEepPU30BaTh XMMUYECKHE AEMEHThI-HEMETAIIJIBI MAJIBIX IEPHUOJIOB;

. - ONMCHIBATH CBOMCTBA BBICIIMX OKCHJIOB XUMHYECKHX IEMEHTOB-HEMETAIOB MaJbIX
MEPHUOIOB, a TAKXKe OOIIMe CBONCTBA COOTBETCTBYIOLIUX UM KHUCIIOT;

. -CpPaBHUBATh HEMETAJUIbI C METAJUIAMHU

. - COCTaBJISITh CXEMBbI CTPOEHHUSI aTOMOB T'aJIOTEHOB;

. -Ha OCHOBAHHUH CTPOCHHUS aTOMOB OOBSCHATH U3MEHEHUE CBOMCTB T'aJIOTEHOB B I'PYIIIIE;

. -3aMKUChIBATh YPaBHEHUS peakiuii ¢ Touku 3penust OBP

. -XapaKkTEepU30BaTh XUMUYECKUE AIEMEHTBI TOArPYIIIbI CEPHI;

. -3allMChIBAaTh YPABHEHUS XUMUYECKUX PEAKINI B MOJIEKYJSIPHOM M C TOUKH 3peHust OBP

. - ONUCHIBATh CBOMCTBa ammuaka ¢ Touku 3peHuss OBP u ero Qusmonoruyeckoe
BO3JICICTBHE HA OPTaHU3M

. - oOpararbes ¢ XMMUYECKOU MOCYI0# U 1a00paTOpHBIM 000pyI0BaHUEM;

. -TI0JIy4aTh U COOMpPATh aMMHAK;

. -pacrno3HaBaTh ONBITHBIM IYTEM aMMHAK

. - COCTAaBJISITh CXEMbI CTPOEHUSI aTOMOB AJIEMEHTOB MOJArPYIIBI yIIEpoaa

. - COCTaBIATH (POPMYIIBI COEUHEHUH YIiieposia U KPeMHHUs, MILUTIOCTPHUPYIOIINE CBOMCTBA
KapOOHATOB U CUJIMKATOB

. -pacro3HaBaTh PacTBOPHI KUCIIOT U IIeJI04eH, XJIOpUa-, CylbdaT-, KapOOHAT-HOHBI U HOHBI
aMMOHUS;

. - ONNUCBIBaTh XHUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIEH CpeApl Kak CIEICTBUE
MIPOU3BOJICTBEHHBIX MPOLIECCOB, CIIOCOOBI 3aLUTHI OT 3arps3HEHUI

. UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS W YMEHHS B IPAKTUYECKOM EATENbHOCTH U

MOBCEIHEBHOM KU3HU JJIA:
OOBSICHEHHS XUMHUYCCKUX HBHCHHﬁ, IpOUCXOAAIIUX B ITPUPOAL, 6BITy " Ha MPpOU3BOACTBE;

e DJSKOJIOTUYCCKU I'PaMOTHOTO IMOBCACHUS B oxpyxcaromefl Cpcac,



e OIICHKHM BJIMSHHUS XUMUYECKOIO 3arpsi3HEHUS OKPY)KAIOLEH Cpellbl Ha OpraHu3M 4YeJoBeKa U
JpyTUe )KUBbIE OPraHU3MBbl;

e 0Oe3zomacHOro oOpamieHus C TOPIOYMMU W TOKCHYHBIMHM BELIECTBAMH, J1a00paTOPHBIM
o0opynoBaHuEM;

e KPHUTHYECKOH OICHKH OCTOBEPHOCTH XUMHUYECKOW WH(POPMALIMH, MTOCTYMAIOUICH U3 pa3HBIX
HMCTOYHHKOB.

OCHOBHOE COJEPKAHUE

8 knacc

BBenenne

[Ipenmer xumunr. MeToqbl TIO3HAHHUS B XMMHH: HAONIOACHHE, DKCIICPUMEHT, MOJCIMPOBAHUE.
Hcrounnku xumuyeckoit UHPOpMAINK, €€ MOTyYeHNe, aHAJIU3 U MPEACTaBICHHUE €r0 pe3yJbTaToOB.
[TonaTre 0 XMMUYECKOM dJIeMeHTE U (PopMax ero CylecTBOBaHUS: CBOOOIHBIX aTOMaxX, MPOCTHIX
U CIOXHBIX BeniecTBax. [IpeBparenus BenectB. OTIMUMe XUMUYECKUX PEAKINi OT (PU3UIECKUX
sBiieHnil. Ponk XxuMum B KuU3HU denoBeka. Xemodunus u xemodooOus. Kpatkue cBenenus us3
HWCTOPUHM BO3HUKHOBEHUS W PA3BUTHUSI XUMHUU. POJb OTEUECTBEHHBIX yYEHBIX B CTAHOBJIECHUU
XUMHueckoil Hayku — pabotsl M. B. JlomonocoBa, A.M. byrnepoma, J[. . Menneneena.
XUMHUYECcKasi CUMBOJIMKA. 3HAKHM XUMHUUYECKHX JJIEMEHTOB WM TMPOUCXOXKICHHE WX Ha3BaHWM.
Xumnaeckue Gopmynbl. MHaekes 1 ko3 duiimentsl. OTHOCUTEIBHBIC aTOMHASI B MOJIEKYIISIpHAS
Macchl. [IpoBeaeHe pacueToB MaCCOBOM JJOJIM XUMHUUYECKOTO JIEMEHTA B BEIIECTBE HA OCHOBE €T0
dopmynsl. [lepuoanueckas cucrema xumuueckux snementoB JI. M. Menneneesa, ee cTpykTypa:
Majible ¥ OOJIBIIIE TEPUOJIbI, TPYNIBI M MOArpymnmbl. [lepuonnyeckas cucremMa Kak CIPaBOYHOE
MOCOOME /IS TTOJTYUCHUSI CBEICHUN O XUMUYECKHUX AJIEMEHTAaX.

JemoncTpauuu. 1. Monenu (mapoctepkaeBbie u CTioapTa—bpurineda) pa3nuyHbIX MPOCTHIX U
CJIOXHBIX BEILIECTB.

2. Kosnekius CTeKIISTHHOM XuMu4eckor nocynbl. 3. Komekius MaTepranoB U U3ACIIHI U3 HUX Ha
OCHOBe altoMuHMs. 4. BzauMopeiicTBre Mmpamopa ¢ KUCIOTOW U TIOMYTHEHHE U3BECTKOBOM BOJIBI.
Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (opMa CyIIECTBOBAHUSA XMMHYECKHX 31eMeHTOB. OCHOBHBIE CBEJICHHUS O CTPOCHUU
aromoB. JlokazaTenbcTBa CIOXKHOCTU cTpoeHusi aromoB. OmbiTel Pesepdopna. I[lnanerapHas
MO/IEJIb CTPOEHUS aTOMa.

CocraB aroMHBIX s/€p: NPOTOHBI, HEUTPOHBL. OTHOCHUTENBbHAsI aTOMHAas Macca. B3aumocss3b
MOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEJIbHASI ATOMHAsI Macca.

W3MeHeHune yncna NpoTOHOB B AJIpe aToMa — 00pa30BaHNE HOBBIX XMMUYECKHX 3JIEMEHTOB.
W3MmeHeHne uyuciia HEUTPOHOB B sjpe aroMa — oOpa3oBaHue wu30TONOB. CoOBpeMEHHOE
OIPENICIICHUE MOHATUA «XUMHYECKUN 37eMeHT». M30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTPOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMUYECKHUX AIIEMEHTOB MaJIbIX IEPUOJIOB.
[TondATHE 0 3aBEpLICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xumudeckux snemeHToB . M. MenzaeneeBa u cTpoeHuE aroMOB —
(buznyecKuil CMBICII IOPSAIKOBOTO HOMEPA dIIEMEHTa, HoMepa TPYIIbI, HOMepa Mepruoia.
N3meHeHune ynca 35IeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO 3JI€MEHTA
— o00pa3oBaHHe MOJOKUTEIBHBIX M OTPUIATENBFHBIX MOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMu
METAJJIOB U HEMETAIOB. [[pUunHbI N3MEHEHUsI METAITMYECKUX U HEMETAJUIMYECKUX CBOWCTB B
nepuoaax u rpynmnax. O6pasoBanue OMHapHBIX coequHeHuid. [TousTHe 00 HOHHOM CBsI3U. CXeMBI
00pa3oBaHMs HIOHHOU CBS3H.

BsaumopeiicTBie aToMOB 271€MEHTOB-HEMETAIJIOB MEXAY cO00i — 00pa3oBaHHE JIByXaTOMHBIX
MOJIEKYNI MPOCThIX BemlecTB. KoBajieHTHass HEMOIspHas XMMHUYECKas CBsA3b. JJEKTPOHHBIE U
CTPYKTYpHBIE QopMylnbl. B3anmMoaelicTBEe aTOMOB HEMETAJIOB Mexay co0oii — oOpa3oBaHue
OMHAPHBIX COEAMHEHUN HEMETAJUIOB. DJIEKTPOOTPULIaTeIbHOCTh. KoBasleHTHAs MOIspHasi CBS3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 0Opa30BHIBATh KOBAJCHTHBIE XUMHUECKHUE CBSI3U.



CocraBnenne GopMmyn OMHAPHBIX COCMUHEHUN MO BaJIEHTHOCTU. HaxoXJeHHe BAJICHTHOCTH 10
dhopMyiie OMHAPHOTO COCTMHCHUS.

B3aumoseiicTBre aTOMOB METAJIIOB MEX1Y cO00i — 00pa3oBaHKE METANTMYECKUX KPUCTAIIIOB.
[ToHsiTHE O METAIIIMYECKOU CBSI3H.

Jdemoncrpauuu. Mojgenu aToMOB  XMMHMYECKMX 3neMeHTOB. llepuonuueckass cucrema
xumuueckux 31emeHToB JI. M. Menneneea (pasnmuunbie (opmbl). M3roToBieHHEe Mojeien
MOJIEKY/l OWHApHBIX coeauHeHui. W3rotoBieHue Mojenu, WUIIOCTPUPYIOUIEH CBOICTBa
METAJUIMYECKOM CBSI3H.

KonTpoabnasi pa6ora Nel 1o Teme: « ATOMBI XUMHUYECKUX IIEMEHTOBY

Tema 2 IIpocThie BemecTBa

[Tonoxenue MeTamioB 1 HeMeTAJIOB B [leproandeckoit cucteMe XMMUYECKUX JIEMEHTOB

1. U.MenneneeBa. Baxxueine npocThie BEIIECTBA — METAILIbI (JKEJI€30, ATFOMUHUN, KaJIbIHH,
MarHuii, Harpuii, kamuit). OOmmue ¢u3nueckue CBOICTBa MeTauloB. BaxHeiiue mnpocTbie
BeIlleCTBa-HEMETAIIbI, 00Opa30BaHHBIE aTOMaMU KHUCIOPOJa, BOAOPOJa, a30Ta, cepbl, docdopa,
yriepoaa. MoJieKyiibl IpOCTHIX BEIIECTB-HEMETAIIIIOB — BOJAOPO/IA, KUCIOPO/Ia,

azota, rajoreHoB. OTHOCHUTENIbHAsT MOJIEKYylspHas Macca. COoCOOHOCTh aTOMOB XHUMHUYECKUX
JJIEMEHTOB K OOpa30BaHHUIO HECKOJBKHMX MPOCTHIX BEIIECTB — aJUIOTPOMNUSA. AJITOTPOIHBIE
MoaupuKanuu Kuciopoaa, ¢ocdopa, onoBa. MertaliMueckue M HEMETAMYECKUE CBOMCTBA
MPOCTHIX BemecTB. OTHOCUTEBHOCTD 3TOTO TMMOHSATHS.

Uucno Asoraapo. KommdectBo BemectBa. Monbs. Momnsipuas macca. Monspablid  00beM
razo00pa3HbIX BemecTB. KpaTHbie €MMHUIIBI U3MEPEHHS KOJIMYECTBA BEIIECTBA — MHUJUTUMOJIb U
KWJIOMOJIb, MHWJUIMMOJISIPHAsE W KWJIOMOJIIpHas MacChl BEIIECTBA, MIUITUMOJISIPHBIN U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ MCHIONB30BAHUEM MOHSATHI «KOJTUYECTBO BEUIECTBAY, «MOJISIPHAs MACCay, «MOJISIPHBIN
00BEM razoB», «UUCIO ABOTAIPO».

JemoncTpanuu. O3HakOMJICHUE C KOJUIEKIMEH MeTauioB. (O3HAaKOMJIEHHE C KOJUIEKIIMEH
HEMETaJJIOB.

Kontpoabnas padora Ne2 no teme: « [IpocTteie BemecTBa»

Tema 3. CoequHeHUs] XUMHUYECKHX JIEMEHTOB

Crenenp okucneHus. CpaBHEHUE CTENEHU OKHUCIEHUS W BajeHTHOCTU. OmpeneneHue CTeNeHH
OKHCJICHUS 2JIEMEHTOB B OMHapHBIX coequHeHusX. Cocrabnenue GopMmysn OMHAPHBIX COEIUHEHUH,
o0muii crmocod UX Ha3BaHUH.

bunapueie coeaMHEHHUS METAIJIOB W HEMETAUIOB: OKCHIbI, XJIOPHUIBL, CYIbQHUABI U Tp.
Cocrasnenue ux ¢opmyn. buHapHble coeMHEHUSI HEMETAUIOB: OKCHJIbI, JIETY4He BOJAOPOIHbBIE
COEIMHEHUS, X COCTaB U Ha3BaHusl. [IpencTaBuTenu OKCUIOB: BOJIA, YIVIEKUCIIBIN ra3, HeramieHas
u3BecTh. [IpencraBuresny 1€Ty9uX BOJOPOIHBIX COSAUHEHUN: XJIOPOBOJOPO M aMMHUAK.
OcHoBaHMsl, MX COCTaB W Ha3BaHusA. PacTBopuMocTh ocHOBaHuMi B Boje. l[IpeacraBurenu
esiouei: TUAPOKCUIBI HATpusl, Kanus U Kaiblus. [loHstue 06 mHAMKATOpaX U KayeCTBEHHBIX
peaKusX.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxanus kucnot. IlpeacraButenu KHUCIOT: cepHas,
consiHasi, azorHas. [lonste o mikane kuciaotHocTH (mkana pH). V3meHeHuwe oOkpacku
WHIUKaTOPOB.

Conu xak MpPOU3BOAHBIE KUCIOT U OCHOBAaHUM, X COCTaB U Ha3BaHUs. PacTBOPUMOCTH cojell B
Bojie. [IpencraButenu coseil: Xiopua HaTpus, KapOoHaT U Gocdar KaabIlusl.

Amop(dHBIe U KpUCTATUIINYECKUE BEIIECTBA.

MexMoneKyNsapHble B3aUMOAECUCTBUS. THUIIBI KPUCTAIITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAJUIMUYECKUX PEUIETOK.

Uuctele BemecTBa U cMecH. [Ipumephl KUAKUX, TBEPAbIX M ra3000pa3HbIX cMeceld. CBoiicTBa
YHCTHIX BemecTB U cMeceil. Mx cocraB. MaccoBas u oObeMHasi JOJIM KOMIIOHEHTa CMECH.
PacueTtsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM TTOHATHS «IOJS».

JdemoncTpanun. O6pa3iibl OKCUAOB, KUCIOT, OCHOBAaHUA U cojeil. MoJenu KpUCTaLTHYECKUX
pElIeTOK XJIOpUJa HaTpus, anMasa, okcuaa yriepoaa (IV). KucnoTHo-1ienounble WHIMKATOPEI,



U3MEHEHHE UX OKpPAacKd B Pa3jIMUHBIX Cpelax. YHUBEPCAJIbHBIM MHIUKATOP U U3MEHEHUE €ro
OKpackH B pa3yinuHbIX cpenax. [lkana pH.

JlaboparopHble onbIThl. O3HaKOMIIEHHE CO CBOMcTBaMu ammuaka. Onpenenenue pH pactBopos
KHCJIOTHI, 1enoyn U Boabl. Onpenenenue pH TMMOHHOTO U sI0JIOYHOTO COKOB Ha CPe3€ IUIOJOB.
O3HakoMJieHUE C KOJuIeKIMen cosield. O3HaKoMJIEHHE C KOJUIEKLIIMEW BELIECTB C pa3HbIM TUIIOM
KPUCTAILIMYECKOW  pemieTkd.  M3rotoBinenwe  Mozaened  KPUCTAUIMYECKHUX — PELIETOK.
O3HakomJieHUE ¢ 00pa3LOM FOPHON MOPO/IBI.

IIpakTnyeckne padorsl 1. [lpaBuna TexHWKH O€30MACHOCTH TMPH PabOTe B XUMHUYCCKOM
kabunere. [lpuembr oOpamenuss ¢ naboparopHbIM OOOpPYIOBaHHMEM M HarpeBaTEIbHBIMU
npubopamH.

IIpakTuyeckue padorsl 2. [IpuroroBieHue pacTBopa caxapa M pacueT €ro MacCOBOM JOJIM B
pacTtBope

KonTpoabnasi pa6oraNe 3 o teme: «CoeTMHEHUS] XUMUUECKUX IIEMEHTOB

Tema 4. U3meHeHus1, NpoUcXoAsiiye ¢ BelleCTBaMu

[TonsiTHE sIBNEHUH, CBI3aHHBIX C U3MEHEHUSIMH, IPOUCXOASIIUMU C BEILIECTBOM.

SIBneHus, cBsI3aHHbIE C U3MEHEHHEM KPUCTAJUIMYECKOTO CTPOESHHMSI BEIIECTBA P [TOCTOSIHHOM €70
cocraBe, — (Qu3uueckue spaeHUs. DPuU3NYECKHE SBIEHUS B XUMHUU: JUCTHIUISALUA,
KpUCTAJJIN3allKs, BbIIIApUBAHUE U BO3TOHKA BEUIECTB, PUIBTPOBAHUE U LIEHTPUPYTUPOBAHHUE.
SIBneHus, cBA3aHHbIE C U3MEHEHUEM COCTaBa BEILECTBA, — XUMUYecKue peakuuu. [IpusHaku u
YCIIOBHUS NMPOTEKAaHUSI XUMHUECKUX peakuil. Beiienenne TeniaoTel U cBeTa — PEeaKIui TOpeHusl.
[TonsaTue 06 K30 - ¥ FHAOTEPMUIECKUX PEAKITUIX.

3aKkOH COXpaHEeHHs MacChl BEIIECTB. XUMHUYECKHE YpaBHEHMs. 3HaAYeHHE HWHACKCOB H
ko3 dunrienToB. CocraBlieHnEe YpaBHEHUN XUMHUYECKUX PEaKIHil.

Pacuersl o xumuueckuM ypaBHeHHUSIM. Pelienne 3aay Ha HaXOXKACHUE KOJIMYECTBA, MACChl WU
o0bema MpOoIyKTa peakIMK MO KOJIUYECTBY, Macce WM 00beMY UCXOAHOTO BellecTBa. Pacuersl ¢
HCIIOJI30BAaHUEM TOHSATHUS «JI0JIs1», KOT/Ia HCXOTHOE BEIIECTBO JIAaHO B BHJIE PACTBOPA C 3aJJaHHOMN
MAacCOBOU J0JIel paCTBOPEHHOTO BEMIECTBA WJIM COAEPKUT OMPENCICHHYIO A0 MPUMECEH.
Peakuuu pasnoxenus. IlpeactaBieHre O CKOPOCTM XUMHUYECKMX peakiui. KaramuzaTtopsl.
@®epmenTsl. Peakiun coenunenus. Katanuruueckue M HeKaTAIUTUYECKUE peaklUy, 0OpaTUMbIe
1 HeoOpaTuMble peakiuu. Peakiuu 3amerienus. Psaj akTHBHOCTH METAIIOB, €TO UCIIOJIb30BaHUE
JUIS TIPOTHO3UPOBAHUS BO3MOXXHOCTH NMPOTEKAHUS PEaKIUil MEXIy MeTaUlaMU U KHCIIOTaMHU,
peakuuil BEITECHEHUS OJHUX METaIOB U3 PACTBOPOB UX COJIEH ApYyruMu meTtaiiamu. Peakuuu
oOMeHa. Peakuuu HelTpanu3anuu. YCIoBUs IPOTEKaHUS peakuuii oOMeHa B pacTBOpax A0 KOHIIA.
Tumnbl XUMHUECKUX peakIUil Ha IpUMepe CBOWMCTB BOAbI. Peakiius pa3ioKeHHUs — BIIEKTPOJIU3
Bo/bl. Peakunu coemuHeHHs — B3aHMOEHCTBUE BOJbI C OKCHUAAMU METAIJIOB U HEMETaJlIOB.
YcnoBue B3aUMOJICHCTBHS OKCHIOB METAUIOB M HEMETAIIOB ¢ BOJOK. [loHATHE «TUAPOKCUABIY.
Peakuuu 3amemnieHus — B3auMOZEWCTBUE BOJBI ¢ MeTaiamMu. Peaknuu oOMeHa — ruaponus
BEIIECTB.

MemoncTpanuu. [Ipumepsl Gu3nUecKux SBICHUMN: a) TUTaBiieHUE napaduHa; 0) BO3roHKa HOAa
WM OEH30MHOM KHCIIOTHI; B) pACTBOPEHHE OKPALIEHHBIX coliel; T') muddy3us AyIIHCTHIX BEIIECTB
C TOpsIEeH JaMIovky HakanuBaHus. [Ipumepbl XUMUYECKUX SIBICHUN: a) TOPEHHE MarHus,
docdopa; 6) B3auUMOJCHCTBUE CONSHOM KHUCIOTHI C MPamMOpOM WM MEJIOM; B) IOJy4eHUE
runpokcuaa Meau (I1); r) pacTBopeHHe Moy4eHHOTo THAPOKCHAA B KUCIIOTAX; /1) B3aUMOJIeHcTBHE
okcuna Meau (II) ¢ cepHoit KUCIOTOM MPU HArpEeBaHUU; €) PA3JIOKEHUE TIEPMaHTaHaTa Kaus; XK)
pa3noKeHue NepoKCcHuIa

BOJIOPOJ]a C TMOMOINBIO JMOKCHJAa MapraHiia M KaTtajasbl KapToQenss WM MOPKOBHU; 3)
B3aMMo/IeiicTBHE pa30aBI€HHBIX KUCIOT C METaJUIaMHU.

IIpakTuyeckune padorsl 3. [Ipy3HaKU XUMHUYECKUX pEaKIUil.

KonTpoabnast pa6ora Ne4 1o teme: «/3MeHeHUs, MPOUCXOASIINE C BEIIECTBAMU»

Tema S. PactBopenne. PactBopnl. CBoiicTBa pacTBOPOB 2JICKTPOJIUTOB

PactBopenue kak ¢usnko-xumudeckuit mpouecc. [loHsTne o ruaparax M KpUCTAIOTHApaTax.
PactBopumocTs. KpuBble pacTBOpUMOCTH Kak MOJENIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX



BEIIECTB OT Temieparypsl. HachlllleHHbIE, HEHACBILIEHHBIE W IIEPECHIIICHHBIE PACTBOPHI.
3HaueHUEe PaCTBOPOB ISl IPUPOJIBI M CEIHCKOTO XO3UCTBA.

[TonsiTne 00 AIEKTPOTUTHUYECKON AUCCOLMAIMH. DIEKTPOJIUTHI M HEIEKTPOIUTHL. MexaHu3m
JTUCCOIMAIIMN DJIEKTPOJIUTOB C PA3IMUYHBIM XapakTepoM cBsi3u. CTeneHb 3IEKTPOJIMTHYECKON
mucconuainui. CUIbHBIE U ca0ble IMEKTPOJIUTHL.

OcCHOBHBIE MOJIOKEHUSI TEOPUU AIEKTPOIUTUYECKON auccoruany. MloHHble ypaBHEHUS peakLuid.
Peakiuu obmena, uyiye 10 KOHIIA.

Krnaccudukarus MOHOB U UX CBOWCTBA.

Kucnorel, ux xnaccudukanus. J[uccommanus KHUCIOT M HUX CBOMCTBA B CBETE TEOPUU
AIEKTPOIUTUYECKOW  Iucconuanuu. MoOnekyinspHble M HOHHBIE YPaBHEHHUS  PEaKIMM.
B3aumMopeiicTBue KHCIOT C MeTaulaMH. ODJIEKTPOXMMHUYECKUU Pl HANPSDKEHHH METalIoB.
BzanmopeicTBre KHCIOT ¢ OKCHIAMHU METalioB. B3anmMoaeicTBHE KHCIOT ¢ OCHOBAHHSIMH —
peakmusi HelTpanuzanuu. B3aumopeiicTBue KucioT ¢ cossimMu. Mcronb3oBaHHME TaOMUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanus, ux kinaccuukamus. Jlucconuanusi OCHOBaHMN M MX CBOMCTBAa B CBETE TEOPUU
ANEKTPOJIMTUYECKOM Auccouuannu. B3anmonencTBue OCHOBaHMU ¢ cojisiMu. Mcnosb3oBaHue
TaONMUIIBI  PACTBOPUMOCTH  JJIi  XApAKTEPUCTHKHA  XMMHUYECKHX CBOWCTB  OCHOBAHHIA.
BsauMopeiicTBre mienoueil ¢ OKCUAaMHU HEMETAIIOB.

Conu, ux paucconuansi M CBOWCTBA B CBETE TEOPHUM DIIEKTPOJUTHUYECKOW JAMCCOIUALINH.
B3aumopeiicTBre coneil ¢ MertamamMu, 0COOCHHOCTH ATHX peakiuid. BzaumoseicTBue comiei ¢
conssmu. Mcnonb30Banue TaOMUIIBI PACTBOPUMOCTH JIJIST XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB
COJIeii.

O6o0menue cBeneHuit 006 OKCHUIaX, UX KilacCU(pUKAIIMU U CBOMCTBAX.

l['enernueckue psapl MeTayla W HeMeTaula. [eHeThueckas CBsA3b MEXAy Kiaccamu
HEOPraHWYECKUX BEILECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OmnpeneneHue CTENEHEH OKHUCICHHS IS JIEMEHTOB, 00pa3yloIIMX BEIIECTBA Pa3HbBIX KIIACCOB.
Peaknmun wOHHOTO OOMEHAa M OKHCIHMTEIIBHO-BOCCTAHOBHUTENIbHBIE peakiuu. OKHCIUTENIb |
BOCCTAHOBMTENb, OKHUCJIEHHE W BoccTaHOBJIeHHE. (COCTaBJICHHE YpPaBHEHUM OKHUCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUI METOJIOM IEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB M HEMETAJIIIOB, KUCIIOT U COJIEH B CBETE OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIHA.

JemoncTpaumuu. B3auMozeiicTBue pacTBOPOB XJIOpHIa HATPHUs U HUTpara cepedpa. [lomydenue
HEpPAaCTBOPUMOTO THUAPOKCHIA U B3aUMOJICUCTBUE €r0 C KUCJIOTaMHu. B3aumojencTBue KUCIOT C
OCHOBaHMAMU. B3anmopelcTBHE KHCIOT C OKCHAAMHM METalLIOB. B3amMojeicTBHE KHCIIOT C
MeTauiaMu. B3anMoaeHCTBHE KHUCIOT C colsMu. B3auMoaeWcTBHE MHIeIouell C KHUCIOTaMU.
B3aumopeiictBue menouer ¢ OKCHIAMH HEMETAJUIOB. B3amMojelcTBHE MIeJ0oYer C COJIIMMU.
[TonmydyeHue W CBOWCTBA HEPACTBOPUMBIX OCHOBaHWI. B3ammopelcTBHE OCHOBHBIX OKCHIIOB C
KHcIoTaMH. B3amMojeilicTBie OCHOBHBIX OKCHIOB C BOJOH. B3amMopeiicTBHE KHCIOTHBIX
OKCHJIOB C IIIEJI0YaMH.

IIpakTnyeckne padorbl 4. YcinoBHS TEUEHUS XUMHUYECKHUX pPEaKIui MEXIy pacTBOpaMu
AIIEKTPOJIMTOB J0 KOHLIA.

5. Perenne skcieprMeHTaIbHBIX 3a/1a4.

Konrpoinbnasa padora NeS mno teme «PactBopeHue. PactBopsl. (CBoiicTBa pacTBOpOB
AIEKTPOIIUTOBY

IIpeaMeTHBIMH pe3yJbTAaTAMM M3y4YEHHUs MpeaMeTa «XHUMHS» SABISIOTCS CIEIYIOIINE
YMEHUS:
Tema: «BBegenue B xumuro. [Ipeamer xumum»
Buinycknux nayuumes:
» PackpbiBaTh CMBICT OCHOBHBIX TMOHSATHH: BEIIECTBO, XUMHUYECKHU  3JICMEHT,
OTHOCHUTEJIbHAs aTOMHAsl U MOJIEKYJISIPHAsL MACChI;



>

Ha3bIBaTh XUMUYECKHUE IEMEHTBI;

BBIYMCIIATE OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, a TaKkKe
MacCOBYIO JIOJII0 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUAX Ui OLICHKU MX IPAKTUYECKOU
3HAYMMOCTH;

coOIIONIaTh MpaBmiIa TEXHUKU O€301aCHOCTH IIPU POBEJCHUN HAOMIOJCHUN U OTIBITOB

Bbll’lyCKHuK noJy4um 603MONCHOCMb HAYYUMbCA.!

>
>

OIIPEIENATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJE U TEXHHUKE;
XapaKTepU30BaTh METOAbl XUMUYECKON HayKH (HaOJI0eHNE, CPABHEHUE, IKCIIEPUMEHT,
M3MEPEHHE) U UX POJIb B IO3HAHUU IIPUPOIbI

TeMa: «KATOMBbI XMMHY€ECKHX 3JIEMEHTOB)
Buinycknux nayuumces:

>

Y V VYV V¥V

PackppiBaTh CMBICII OCHOBHBIX TIOHSTHH: aTOM, W30TONBI, XWMHUYECKas CBS3b,
ANEKTPOOTPHUIIATEILHOCTB;

OOBsICHATH GU3UYECKUN CMBICII TIOPSIKOBOTO HOMEpA 3IEMEHTAa, HOMepa TPYIIbI, HOMepa
nepuoa;

COCTaBIISITh CXEMBI CTPOCHHSI aTOMOB IMEPBBIX 20 3JIEMEHTOB MEPUOIUUYECKON CHCTEMBI
J.M.Menneneena;

pasznuuaTh BUJIBI XUMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO TOJIIPHYIO, KOBaJIEHTHYIO
HETIOJISIPHYIO U METAITTHYECKYIO;

n300pakaTh AIIEKTPOHHO-HOHHBIE (POPMYIIBI BEIIECTB, OOPa30BAaHHBIX XUMHUUYECKHUMHU
CBSI3SIMU PA3HOTO BHJIA.

Bbll’lyCKHuK noJy4un 603MONCHOCHIb HAYYUMbCAL!

>
>

0CO3HaBaTb 3HAYCHUEC TCOPECTUICCKUX 3HAHHUHI JUIA HpaKTquCKOI)’I JCATCIIBbHOCTH YCJIIOBCKA,
OIMMCBIBATH U3YYCHHBIC 00BEKTHI KaK CUCTCMBI, IPUMCHSA JIOTUKY CUCTECMHOT'O aHAaJIM3a

Tema: «IIpocTbie BemecTBa
Buvinyckuux nayuumes:

>

>

KJIacCCU(PUIMPOBAaTh XMUMHUYECKHE OJIIEMEHThl Ha MeETallbl, HEMeTajlIbl, WHEPTHbIE
3NIEMEHTHI (Ta3bl) AJIsl OCO3HAHUSI BAKHOCTHU YIOPSII0UEHHOCTH HAYYHBIX 3HAHMUIA;
BBIYHCIISATH KOJIMYECTBO BEIIECTBA, 00bEM MJIM MACCy IO KOJIMYECTBY BEIIECTBA;

Bbll’lyCKHuK noJy4um 603MONCHOCMb HAYYUMbCA.!

>

>

pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCTIOJIb3Ys CPEACTBA YCTHOU U
MMCbMEHHOM KOMMYHHKAIIMH MPU pabOTe ¢ TEKCTaMU y4eOHHMKA U JOTIOJTHUTEIbHON
JTUTEPaTypoi, CIIPaBOUYHBIMH TaOIUIIAMU;

MPOSIBIISITH TOTOBHOCTD K YBa)KEHUIO MHOM TOUKU 3pEHHUSI MPU OOCYKJIEHUU PE3YJIbTaToOB
BBITIOJTHEHHON Pa0OThI

Tema: «CoequHeHNs] XUMHUYECKHX 3JIEMEHTOB)
Buinycknux nayuumcs:

>
>

OIIpEJIeIIATh CTENIEHb OKUCIICHUS IEMEHTA B COCIMHEHUSX;
ONpeNeNIATh MPUHAUIEKHOCTh BELIECTB K OIPENEJIEHHOMY KIacCy HEOpPraHMYeCKHX
BEILIECTB;

pa3nuyath OSKCHEPUMEHTAIbHO KHUCIOTHI UM IIEI0YM, MOJb3YSICh HMHIUKAaTOpaMH;
OCO3HaBaTb HEOOXOAWMOCTb cOOMIONEeHUsT Mep Oe30macHOCTH MpH OOpalleHHH ¢
KHUCJIOTaMH U I1EJI0YaMH.

BBISIBIIATh 3aBUCHUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIMYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYISIPHBIX, METAIJINYECKUX;

IIPUTOTOBIIATH PACTBOPHI C OMPEIEIEHHON MAacCOBOM JI0J1el paCTBOPEHHOTO BEIIECTBA;
COCTaBJIATH (POPMYITBI HEOPraHUYECKUX COEANHEHHH MO CTENIEHSIM OKHCICHHS 3JIEeMEHTOB,
a TaKXkKe 3apsAJaM MOHOB, YKa3aHHBIM B TalOJiMIle PAaCTBOPUMOCTH KHUCJIOT, OCHOBAHUHU U
CoJIeH;

Bbll’lyCKHLlK noayvum 603MOMNCHOCMb HAYYUMbCAL:



>

HCIIOJIb30BAaTh HpI/IO6pCTeHHBIe 3HAHUWA U YMCHUS B HpaKTquCKOI;'I ACATCIBbHOCTU U
HOBCGHHCBHOﬁ JKU3HU I IPUTOTOBJICHUA PAaCTBOPOB 3aHaHHOﬁ KOHIICHTpAalu.

Tema: «M3MeHeHNsl, IPOUCXOAsIINE C BelleCTBAMM»
Buinycknux nayuumes:

>
>
>
>

IIPUBOAUTH IIPUMEPBI XUMHUYECKHUX IIPOLIECCOB B IIPUPOJE;

n300pakaTh CYIMIHOCTh XUMHUUECKUX PEAKIIMA C TIOMOIIBI0 XUMHUECKUX YPAaBHEHUH;
OOBSICHATH pa3IM4HbIE CIIOCOObI KIaccu(UKaU XUMUYECKUX PEaKIINii;
MIPOBOJIUTH XUMUYECKHE OTIBITHI M SKCTIEPUMEHTHI M OOBSICHITD UX PE3Y/IbTaTHI;

Bbll’lyCKHuK noJay4um 603MOMNCHOCMb HAYYUMbCAL.!

>
>

IMOHUMATh POJIb XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B IIPUPOIE;
IPaMOTHO 00OpaIaThCsi ¢ BEMSCTBAMU B IIOBCEAHCBHON KU3HU.

Tem: «PacTtBopenue. PactBopsl. CBolicTBa pacTBOPOB 3J1€KTPOJIUTOB)
Buinycknuk nayuumcea:

>

Y V VY

Y V VYV V¥V

>

paCKpBIBaTB CMBICJII OCHOBHBIX HOHHTHfII paCTBOpI)I, SHGKTPOJ'II/IT 158 HGBJ'IGKTpOJ'II/IT,
ANEKTPOIUTHYECKAsT JUCCOLUALMS; OKUCIUTEIh W BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAHOBJICHUE

OOBSCHATH CYILIHOCTb PEAKIINI HOHHOTO OOMEHa;

KJ'IaCCI/I(l)I/IHI/IpOBaTI) OKCHUIbI 1 OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIN I10 COCTaBy;
COCTaBJISITh YPABHEHMS SIICKTPOJIUTHYECKON ITUCCOUMALMM KHUCIIOT, HIEJIOYEH, COJEH;
MOJIHBIE M  COKpall€HHbIE HMOHHBIE YpaBHEHMsI peakiuii oOMeHa; ypaBHEHHs
OKUCITUTETFHO-BOCCTAHOBUTEBHBIX PEAKITU;

COCTaBJISITh YPaBHEHUS PEAKIIUA, COOTBETCTBYIOIINX TOCIIEIOBATEIIBHOCTH («IEMTOYKE)
TpeBpaIeHu HEOPTraHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

Ha3bIBaTh OOIME XHUMHUYECKHE CBOWMCTBA, XapaKTEpPHBIC I KaXJIOTO M3 KIACCOB
HEOpPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUM, COJEH;

NPUBOAWTh  TPHUMEPHl  PEaKIuii, TOATBEPKIAIOIMNX  XUMHUYECKHE  CBOMWCTBA
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHHUI U COJIEH;

COCTaBJISITh OKHCIIUTEIHLHO-BOCCTAHOBUTENBHBIA OayaHC (Il M3YYCHHBIX PEAKIIUN) TI0
MPEIIOKCHHBIM CXEMaM PEaKIMid U OMPEICNATh BEMIECTBO-OKHUCIUTENh M BEIICCTBO-
BOCCTAaHOBUTEIIb B OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUAX;

MPOBOJIUTH JTA0OPATOPHBIC OTBITHI, TIOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEIIECTB;

Bbll’lyCKHl/lK noJy4um 603MONCHOCMb HAYYUMbCA.!

>

>

COCTaBJIATh MOJICKYIIAPHBIC W ITOJHBIC MOHHBIC YpaBHCHHSA IIO COKpaIHéHHI)IM HMOHHBIM
YPaBHCHUAM;

IPpUBOJUTL ITPUMCPDBI pCaKI_II/IfI, MOATBCPIKAAOINX CYIICCTBOBAHNEC B3aUMOCBA3U MCIKIAY
OCHOBHBIMH KJIaCCaMHU HCOPIraHUYCCKUX BCIICCTB;

HCIIOJIB30BAaTh HpI/IO6pCTéHHbIC KJIIFOYCBBIC KOMIICTCHTHOCTH IIPU BBIIIOJIHCHUH
HCCIICAOBATCIILCKUX ITPOCKTOB 110 U3YUCHUTIO CBOﬁCTB, CII0co00B IOJIY4CHUA U
PacCIiio3HaBaHuA BCIICCTB,

BbIABJISITH CYHICCTBOBAHUC IeHETHYECKON B3aMMOCBSI3H MCXKAY BCHICCTBAMH B PIAY:
MpOCTOC BCUICCTBO — OKCUJ — THAPOKCHU — COJIb.

9 kjaacc

Beenenue. O01mas XapakTepuCTHKA XMMHYECKHUX 3JIEMEHTOB M XUMHYECKUX peaKkIuii
Ilepuonuyecknii 3axon u Ilepuoaumyeckas cucrema xumu4yeckux djiaemenros /[l H.
MenaeaeeBa

XapakTepucThKa DJJIEMEHTA M0 €ro IMojoxkeHuro B llepuoguueckoll cUcCTEME XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. CBoiicTBa OKCHUIOB, KUCIOT, OCHOBAaHUMN U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON TUCCOLUALIMN U OKUCIIEHUSA-BOCCTAHOBIICHHUS.

[TonsiTHe 0 mepexoHBIX MeMeHTax. AMMOTepHOCTh. [ eHeTHUeCKU PsiT IEPEXOAHOTO DIEMEHTA.
[Tepuoanueckuii 3akoH U [lepuoanueckas cucrema xumMuueckux aneMeHToB J[. 1. Menneneesa.



Xumuyeckass OpraHusalus )KUBOW U HEKUBOU NMPUPOAbI. XMUMHUYECKUN COCTaB sApa, MAaHTUU U
36MHOM KOpbpl. XHMMHMYECKHME ONIEMEHTBI B KIETKaX JKUBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O06o0uieHne CcBECHUH O XMMHMYECKMX peakiusax. Kimaccudukamuss XMMHUYECKHX peakiuil mo
Pa3IMYHBIM IPU3HAKAM: UHCIIO U COCTAB PEAarupyIoINX U 00pa3yIOIIUXCs BEIIECTBY, «TEIIIOBOM
3pQeKT», «HanpaBICHUE», «W3MEHEHHE CTETCHEH OKUCICHUS DJIEMEHTOB, O0O0pa3yoNInX
pearupymouue BeUlecTBa», «(}asza», «ucnosib30BaHUE Karanuzaropay». I[loHsTue o ckopoctu
XUMUYECKON peakunu. DakTopsl, BIUSIONIAE HA CKOPOCTh XUMHUUYECKUX peakuuid. Karanusaropsl
u Karanu3. UHruOuTopsl. AHTUOKCH/IAHTHI.
Jemoncrpanuu. Pazniunsie Gopmer Tabmuuer J[. MI.MenneneeBa. Mojenu aTtoMOB SJIEMEHTOB
1—ro mepuomoB. Mojenb CTpoeHHS 3eMHOro Iapa (MOMEepeuHbl pa3pes). 3aBUCHUMOCTH
CKOPOCTH XMMHUYECKON peaklUuu OT MPUPOJbl pearupyrouiux BEIIEeCTB. 3aBUCUMOCTh CKOPOCTH
XUMHMUYECKON peakuu OT KOHUEHTPALUU PpEearupyrolux BEIIeCTB. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PEaKIUU OT IJIOMIAJd COMPUKOCHOBEHHUSI PEArupyroIIuX BEMIECTB («KHUISIUN
CIIOi»).
JladopaTopHblie onbIThl 1. [lomyuenne rumpokcuaa IUHKA W HMCCIEIOBAaHUE €r0 CBOWMCTB. 2.
MopnenupoBanre mnoctpoeHuss llepuogudeckol CUCTEMBI XMMHUYECKHX 3J€MEHTOB  /JI.
N.MenpneneeBa

KonTposabnas padora Nel
Tema 1. Metajuibl
[Tonoxxenne meramnoB B [lepuonnueckoin cucteMe xumuueckux anemeHToB [[. . Menneneena.
Merannuueckas KpUCTaJUIMUECKasl pelieTka M MeTalyiMdyeckas XuMudeckas cBsa3b. OOiiue
¢usnueckue cpoiictBa MeTaioB. CIUlaBbl, UX CBOMCTBAa U 3Ha4eHHE. XMMHYECKHE CBOMCTBa
METAJIJIOB KaK BOCCTAHOBMTENIEH, & TAKXKE B CBETE MX IOJIOKEHUS B JIEKTPOXUMUYECKOM DPSAY
HANpPSKEHUH METAIJIOB.
Kopposust MeranminoB u cnocoObl 6opbObI ¢ Hel. Metamnel B mpupoae. OO0mmue crnocoObl Ux
MTOJTy4YEHHS.
O0masi XapakTepuCTHKA IMIEJOYHBLIX MeTAJLI0B. Metaiiel B npupojie. OOume crnocoObl ux
nonydeHusi. Crpoenue aromoB. lllenoynsie MeTamnbl — MpoOCThIE BellecTBa. BaxHeiine
COCIMHEHUS IIEIOYHBIX METAZIOB —OKCHUJbl, THAPOKCHIBI U COMH (XJIOpUAbI, KapOOHATHI,
cynb(haThl, HUTPAThl), UX CBOMCTBA U IPUMEHEHNE B HAPOAHOM x03siicTBe. Kanuiinbie ynoopeHusi.
O0mas xapakTepuMcTHKA 3jieMeHTOB miaBHoil moarpynnbl II rpymnei. CTpoeHne aToMoB.
[llenouHo3eMeNbHBIE ~ METAIBI —  NPOCThIE  BellecTBA. BakHeWlue  COEOUHEHUs
IEJIOYHO3EMENbHBIX METAIIJIOB — OKCH/IbI, THPOKCHUIBI U COJH (XJIOPHUIbI, KapOOHATbI, HUTPATHI,
cynbdarsl, pocdarsl), ©X CBOWCTBA U MPUMEHEHNE B HAPOTHOM XO3SHCTBE.
Amomunuii. CTpoenue aroma, (u3nueckue M XHUMHYECKHE CBOMCTBAa IMPOCTOrO BEIIECTBA.
CoeauHeHus alIOMUHUS — OKCHJI M TUAPOKCU, UX aM(OTepHbIi xapaktep. Bakneiimue conu
antomuHus. [I[puMeHeHne amoMHUHNS U €T0 COECIUHEHU .
Kenezo. Ctpoenne aroma, Qu3MUeckre M XHUMHUYECKHE CBONCTBA MPOCTOTO BEIIECTBa.
I'enernueckue psaasl Fe2+ u Fe3+. Baxneliuve conu sxene3a. 3Ha4eHUE JKelie3a U €ro CoeAUHEeHU I
JUISl IPUPOJIbI M HAPOJIHOTO XO34MCTBA.
JdemoncTpanun. O6pa3ibl METOYHBIX M IIEJIOYHO3EMENbHBIX MeTalioB. OOpa3isl CIIIABOB.
B3aumMopeiicTBue pacTBOPOB KUCIOT U cojiel ¢ MeTayuiamu. [lonydeHne rujpokcuia alrroMUHUS
U HUCCIENOBAaHME €ro CBOMCTB. B3ammonencTBue »xeie3a ¢ COJISIHOW Kuciotou. Ilomydyenue
ruapokcunoB xenesa (II) u (1) u uzyuenue ux cBOMCTB.
IIpakTnueckne padorel. 1. OcymiecTBieHHE LENMOYKM XMMHYECKMX IpPEBpallleHud. 2.
[Tonyyenue u CBOICTBAa COEIUHEHUU METAJUIOB. 3. PemneHue sKCnepUMEHTAIbHBIX 3ajad Ha
pacro3HaBaHUE U MOJTYYEHUE COCAMHEHUIN METAILIOB.
KonTpoabnast pa6ora Ne2 o teme : Merajuib»
Tema 3. Hemerasisl
OOmass xapakTepuCTHKa HEMETAIOB: MojiokeHue B [lepuoanyeckoll cucTeMe XUMHUYECKUX
anemeHToB /1. M.MeHneneera,



OCOOCHHOCTHU CTPOCHUSI aTOMOB, IEKTPOOTpHUIATEIBHOCTH (D0) Kak Mepa «HEeMETaJUTMYHOCTH,
pan 20. Kpucrawimyeckoe CTpOEHHE HEMETAJIOB — TMPOCTHIX BEIIECTB. AJUIOTPOIHUSI.
dusnueckue cBocTBa HeMeTau10B. OTHOCUTENBHOCTD MOHATUN «METAD» U «HEMETAILI».
Boaopoa. Ionoxxenue Bogopona B llepumonnueckoid cucreme xumuyeckux aemeHtoB [l .
MengeneeBa. CtpoeHue atoma U MOJIEKyIbl. PU3MUeCKUe U XUMUYECKHUE CBOMCTBA BOAOPO/Ia, €T0
MOJTy4eHHE U TIPUMEHEHUE.

Bopa. Crpoenne mosekynbl. Bomopoanass xumuueckas cBsi3b. DU3HUECKHE CBOMCTBA BO/IBI.
AHOManuu cBoicTB BOnbL. ['mapoduibHbie M THAPOPOOHBIE BemecTBa. XUMUYECKHE CBOICTBA
Boabl. KpyroBopor Bomel B mpupojae. Bomoouuctka. Aspainus Boabl. BeITOBbIE (QHIIBTPHI.
MunepanbHbie BoJbl. ucTuiuinpoBanHas BOjIa, €€ MOJIy4eHUE U PUMEHEHHE.

O0mas xapakrtepucTuka rajnoreHoB. Ctpoenue atoMoB. [IpocTeie BeliecTBa WU OCHOBHBIC
COEIMHEHUS TaJloTeHOB, MX cBoiicTBa. KpaTkue cBeneHust o xyope, Opome, GpTope U HOJE.
[IpumeHeHne raToreHoB U UX COSAMHEHUN B HAPOIHOM XO3SMCTBE.

Cepa. CtpoeHue aroma, ajuIOTpPONUs, CBOMCTBA M NpHUMEHEHUE poMOMuYeckoil cepbl. OKCHAbI
cepol (IV) u (VI), ux nmomyuenue, cBoiictBa U npuMmeHeHue. CepHast KUCIOTa U €€ COJH, UX
IIPUMEHEHHE B HAPOJIHOM X03s1cTBE. [I[pOM3BOACTBO CEPHOM KHUCIIOTHI.

A3ot. CTpoeHue aromMa M MOJIEKY/Ibl, CBOMCTBAa IMPOCTOrO BeIIeCTBA. AMMHAK, CTPOCHHE,
CBOICTBA, NOJy4yeHHE U npuMeHenne. Colli aMMOHUS, UX CBOMCTBA U MpUMEHEeHUE. OKCUIBI a30Ta
(I1) u (IV). A3oTHas kucioTa, ee cBoicTBa U npumMeHeHre. Hutparsl 1 HUTPUTHI, IpodIeMa Ux
COJIEpKaHUs B CEJIbCKOXO3SIMCTBEHHOM MPOAYKIIMH. A30THBIE YIOOpEHUSI.

®ocdop. CrpoeHue aToma, alJIOTPOIHsL, CBOKMCTBA 6e10T0 1 KpacHoro (ocdopa, X IpUMEHEHHUE.
OcHoBHbIe coequHenus: okcu Gocdopa (V) u oprodocdopras kuciora, pocdarsr. DochopHbIe
ynoOpeHus.

Yraepoa. CtpoeHre atoMa, auloTpomusi, cBoWcTBa Moaudukanui, npumeHeHue. OKCHIBI
yrepoaa (II) u (IV), ux cBoiictBa m mpuMeHeHue. KapOoHaThl: KaJbIIUT, COJMA, MOTAIl, HX
3HaYEHUE B IPUPOJIE U JKU3HU YEJIOBEKA.

Kpemunii. CtpoeHre atoMa, KpUCTAUIMYECKUIT KPEMHUM, €ro CBOMCTBA U MpuMeHeHue. Okcun
kpemuus (IV), ero npuponnbsie pazHoBUIHOCTH. CHIIMKATHI. 3HAYCHUE COCAMHEHUN KPEMHHS B
YKUBOU M HEXUBOM npupoe. [IoHsITHE 0 CUIMKATHOW MPOMBIIIIEHHOCTH.

demoncrpaumu. [lonydyenue u pacnosHaBanue Bogopoaa. KauecrBeHHas peakuus Ha rajloreHus -
HOHBL.. B3auMonelicTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIBIO.

JlaGopaTopHbie onbIThbl. O3HAaKOMJICHHME C cOCTaBOM MuHepaibHOW Bojabl. 30. CBolicTBa
paz0aBieHHON CEpHOW KHUCIOTHI. M3ydeHue cBOMCTB amMmMuaka. PacrosHaBaHue coyeil aMMOHUS.
lopenne docdopa Ha Bozayxe u B kuciopone. Pacmo3naBanue ¢ocdaro. [openue yris B
kucnopoze. [lepexon kapOOHATOB B TUAPOKAPOOHATHI.

IIpakTuyeckue padorbl. 4. PemieHne >SKcepUMEHTAIbHBIX 3agad 1o Tteme «lloarpynmna
kucnopoay. 5. [lonyuenue, cobrpanue u pacrio3HaBaHUE Ta30B.

KonTpoabnas pabora Ne3 no teme : Hemeramib

Tema 5. O0o0meHue 3HAHMH MO XMMHMH 32 KypC OCHOBHOH mKkoJbl. IloaroroBka k
rocyiapcreeHHoii uroropoi arrecranuu (I'MA)

[Tepuomnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux s3neMeHToB [[. M.Menneneesa.
@u3NUeCKUi CMBICI MOPSAKOBOIO HOMEpPA JJIEMEHTa, HOMEpPOB MEpUoAa U TPYIIBL.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB M MX COCIUHEHUW B NEpPUOJAX W Tpymmax B
CBETE MPEACTABICHUIN O CTPOCHUH aTOMOB 3J1€MEHTOB. 3HaueHue [lepnoanueckoro 3akoHa.

Buzapl xumMuueckux CBsi3eéM W THUNBI KPUCTAUIMYECKHX PELIETOK. B3auMOCBS3b CTpOCHHS U
CBOMCTB BEILIECTB.

Knaccudukaruss XuUMHYECKMX pEakUuid 10 pPa3IUYHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyommx U 00pa3yroIuXcsl BEMIECTB; HATMYKME TPaHUIIbI pasaena (as; TeraoBor ¢ exT;
W3MEHEHUE CTENeHEeHl OKHCICHHs aTOMOB; UCIOJIb30BaHUE KaTald3aropa; HalpaBiIeHUE
nporekanus). CKOpOoCTh XUMHUYECKUX peakinuii U ¢GakTopsl, Biusiomue Ha Hee. OOpaTuMocCTh
XUMHYECKUX PEAKINI U crIoCOObI CMEIIEHUSI XUMUYECKOTO PABHOBECHSI.



[Ipocteie w cinoxHbIE BemiecTBa. MeTauibl M HEMETaulbl. [ eHeTHYeckue psaapl MeETallia,
HEMeTalIa v MepexoHoro Metasuia. OKCHABI U THAPOKCUIBI (OCHOBAHMS, KUCIOTHI, aM(pOTEpHBIC
TUAPOKCHIBI), cou. X cocTaB, kiaccudukanus U 00Ire XUMHIECKAE CBOMCTBA B CBETE TEOPUU
ANEKTPOJIMTUYECKON TUCCOLMALMU.

HToroBasi KOHTpoJLHAsA padoTa 3a Kypc XuMuu 9 kiacca

Kaneunapﬂo — TEMATHYCCKOC IIJIAHUPOBAaHUE 8 kiace

No No [ara
ypoxa ypoKa IpOBEIC Tema ypoxka [Tpumeuanue
(B TEME) HUSA
ypoKa
Beenenue(44)
1 1 Xumus — 4acTh ectecTBo3Hanus. [Ipeamer
xuMuu. BemecTsa.
2 2 [IpeBpaienus BemecTs. Posib XUMHUU B KU3HU
obmectBa. Kparkuit ouepk U3 ucropun
Pa3BUTHS XHMHH.
3 3 [Teproaudeckas TaOIUIIA XUM. JIEMEHTOB [1.
1. MenneneeBa. 3HaKH XUMHUYECKHUX
DIIEMEHTORB.
4 4 XuMudeckue GopMyIbI.
OTHOCHUTENBHBIE aTOMHAS U
MOJICKYJISIPHAST MACCBI.
Tema 1 ATOMBI XUMHYECKUX TEMEHTOB (91)
5 1 OCHOBHBIE CBEJICHUS O CTPOECHUU aTOMOB.
M3MeHeHue B cocTaBe siJiep aTOMOB
XUMHUYECKHUX 31eMeHTOB. M30TOmbI
6 2 CrpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB
SIIEMEHTOB
7 3 HonHast XuMuueckas CBA3b.
8 4 BsanmomeiicTBiie aToOMOB JIEMEHTOB-
HEMETAJJIOB MeX 1y coboii. KoBasieHTHas
HENoJIspHasi XUMHUYecKast
CBSI3b.
9 5 KoBasieHTHas mossipHasi XUMUYECKas CBSI3b.
10 6 Meranndeckast CBSI3b
11 7 Ypok-ynpaxHeHue
12 8 O00011IeHNE U cCUCTEMATH3ALUA 3HAHUI 00
QIIEMEHTaX: MeTaulax U HeMeTaJllax, O BUAax
XHM. CBSI3U.
13 9 KonrponbHas pabora Nel. o teme: « ATOMBI
XUMHUYECKHX DJIEMEHTOB)
Tema 2 IIpocTrie BemecTBa (84)
14 1 [IpocTsie BemecTBa-mMeTaibl. O6mue
dbuznyeckre CBOICTBa METAJIOB.
15 2 [IpocTeie BemecTBa-HeMeTaLIbl. O0mue
dbuznyeckre CBOMCTBa HEMETAILIOB.
AnioTponusl.
16 3 KonnuecTBo BeniecTna.
17 4 MoasipHasi Macca BEIECTBaA.
18 5 MostsipHbIi 00bEM BElIeCTBA.




19 6 Perienrie pacueTHBIX 33134
20 7 O0o01IeHne U cUcTeMaTH3alus 3HAaHUH 110
teme: «[IpocThie BemecTBay.
21 8 KonrponbHas padota Ne 2 o teme: «I[Ipocteie
BCIICCTBAY
Tema 3 CoequHeHHs] XUMUYECKUX d1eMeHTOoB( 15 1)
22 1 Crenienp okucieHus. bunapusie coequHEHUs
METAJJIOB ¥ HEMETAJJIOB
23 2 Baxcaeiine kiaccbl OMHAPHBIX COCMHEHU -
OKCH/IBI, JIETY4HE BOJOPOIHBIC COCTUHCHUSI.
24 3 OcHoOBaHus.
25 4 OcHoBaHMs
26 5 Kucnotel.
27 6 Kucnorer
28 7 Conmn
29 8 Conm
30 9 AMOp(HBIE U KPUCTAJUTMYECKHAE BEIIECTRA.
Byl KPHCTAUTMYECKUX PEIICTOK.
31 10 UucTeie BemecTBa M CMECH.
32 11 [IpakTtrueckast padora Nel. «IIpaBuia
TEXHUKH 0€30TIaCHOCTH TIpH paboTe B
XUMHYeCkoM kabuHete. [Ipuemsl oOpameHus ¢
1abopaTOPHBIM 000PYIOBaHUEM U
HarpeBaTesIbHBIMU IPUOOPAMID).
33 12 MaccoBast ¥ 00beMHAas 1011 KOMIIOHEHTOB
cMmecu. PacueTsl, CBS3aHHbIE C TOHITHEM
«JIOTIS.
34 13 [Ipaktuyeckas padora Ne 2 [TpuroroBnenue
pacTBopa caxapa U OmpeeseHHe MacCOBOM
TOJIU caxapa B PacTBOpeE».
35 14 O00011eHre U cucTEMaTH3alMs 3HaHU I10
Teme: «CoeTMHEHNs] XUMUYECKUX AIIEMEHTOBY
36 15 KontponwsHas padora Ne 3 o reme
«CoeMHeHNs] XUMUYECKUX IIEMEHTOBY
Tema 4 M3menenus npoucxoasmue ¢ Bemecrsamu( 10 1)
37 1 ®dusnvecKue SABJICHUS B XUMUN
38 2 XUMHUECKUE PEaKLIMK. 3aKOH COXPAaHEHUS
MacChl BEHIECTB. XMMHUECKHE YPABHEHUSI.
39 3 PacdeTbl N0 XMMHYECKUM YPAaBHEHUSM.
40 4 PacueTbl N0 XMMHYECKUM YPAaBHEHUSM.
41 5 Tunel XuMUYeCcKUX peakuuil. Peakunun
COEIMHEHUS U Pa3IIOKECHHS
42 6 Peaknuu 3aMelenns
43 7 Peakiin oOMeHa.
44 8 [Ipaktuueckas pabora Ne 3. Ilpusnaku
XUMHYECKHX PEaKIuil.
45 9 O000I1I[eHNE U CUCTEMATU3ALUSA 3HAHUI T10
Teme: « I3MeHeHus, TPOUCXOISIINE C
BEIIECTBAMUY.
46 10 KonrponbHas padota Ne 4 o teme: «

I/ISMGHGHI/IH, MMPOUCXOAAIHNEC C BEIICCTBAMMUY.




Tema 5 PactBopenue . PactBopsl. CBoiicTBa pacTBOpoB(22 )

47 1 PactBopeHue. PacTBOpUMOCTB BEIECTB B BOJIE

48 2 DNEKTPOJIUTUYECKAS] TUCCOLIAALINSL.

49 3 OcHoBHbIe nosiokeHus TO/I.

50 4 HoHHbIE ypaBHEHHUS PEAKIIHN.

o1 ) Kucnotsl B cBere TO/], nx knaccudukaus u
CBOMCTBA.

52 6 Kucnotsl B cBere TO/], nx knaccudukanus u
CBOMCTBA.

53 7 OcHoBanus B ceete T/, ux knaccudukanus u
CBOMCTBA.

o4 8 OcHoBanus B cBere T/, ux xnaccudukanus u
CBOMCTBA.

55 9 Oxkcuibl, uX Kiaccuukaus u CBONCTBa

56 10 OxcuIpl, X KIIaCCHU(pHUKAIISI ¥ CBOHCTBA

57 11 Comu B cBere TOJI, nx cBoiicTBa.

58 12 Comu B cBete TO]l, ux cBoMCTBA.

59 13 [eHeTHYECKas CBSI3b MKy CBOHCTBAMH
BEIIIECTB

60 14 [Tpaktudeckas padora Ne 4 MonHbie peakumn

61 15 O60011eHne, cucTeMaT3alus 1 KoppeKuus
3HAHW, YMEHUW U HABBIKOB YYAILIMXCSA 110 TEME
«TOMI».

62 16 KonTponsHas padora Ne 5 o reme
«PactBopenue. PactBopbl. CBoiicTBa
[PAaCTBOPOB IICKTPOIITOBY

63 17 Knaccuduramnums XuMUIECKUX PEAKIIAN.
OKHUCIINTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH

64 18 CBoIiCTBa M3yUEHHBIX KJIACCOB BEIIIECTB B
ceere OBP.

65 19 YrpaxueHus B coctaBiennn OBP.

66 20 [IpakTuyeckas pabora Ne5
Penrenue SKkCriepuMEHTATBHBIX 33/1a4.

67 21 O00011IeHNE U CUCTEMATH3ALUA 3HAHUI 10
TEME.

68 22 toroBelil TecT. JleTHUE 3a1aHus

KanenmapHo- Temarnueckoe MmiaHupoBaHUE 9 Kiiacc
Ne Ne Hara Tema IIpumeyanue
ypoka | ypoka( | mpoBe ypoxa
B JCHUS
TEME) | ypoKa

Beenenune. OO0mas xapakTepUCTHKa XMMUYECKUX JIEMEHTOB U XUMUYECKHUX PEaKIUii
Ilepuonmueckuii 3akoH u [lepuonndeckas cucrema xuMmuyeckux sementoB /1. . Menneneesa(10u)




XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA Ha OCHOBAaHUU
€ro MOJIOKEHHS B nepuoaudeckon cucreme /1. W.
MeHieneena.

XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA Ha OCHOBAaHUU
€ro MOJIOKEHHS B epuoauueckoit cucreme /. M.
MeHieneena.

XapakTepUCTUKAa XUMUYECKOTO JIEMEHTA 110 KUCIOTHO-
OCHOBHBIM CBOHCTBaM 00pa3yeMbIX UM COEITUHEHHH.
AMmdoTepHBIE OKCHJIBI U THAPOKCHIBI

[lepronyueckuii 3aKOH U CUCTEMA XUMHUYECKUX
anemenToB /. 1. Menjeneesa

XHUMHUYecKasi OpraHu3aius Ipupoabl

Knaccupukanuss XMMHYECKHX PEAKIU.

CKOpOCTh XUMHUYECKON peaKuu

Karanuzaropsl u karanus

OO0 N O

O0001IeHne U cUcTEMAaTH3aIMA 3HaHU 110 Teme «OO01mas
XapaKTepI/ICTI/IKa XUMHNYCCKUX DJICMECHTOB U XUMHNUYCCKUX
pEaKLHiN»

10

Konrponbhas padora Nel mo teme «O61mas
XAPAKTCPHUCTHUKA XUMHUUYCCKHUX DJIEMCHTOB U XUMHUYCCKUX
peaKIHii

Tema Metammsi(194)

11 1 [Tonoxenune merawioB B [lepuoanueckoit cucreme /I .
N. MeHnngeneeBa W CTpOEHHE MX aTOMOB. DPU3HYECKUE
CBOMCTBaA METAJIJIOB.

12 2 XUMHUYECKHE CBOMCTBA METAJIOB

13 3 [TonydyeHue meTamios.

14 4 Kopposus meramion

15 5 IllemouHbIC METAILIEL.

16 6 CoenrHeHNs IEJIOYHBIX METAJUIOB.

17 7 bepuiinii, Marauii ¥ MEI0YHO3EMETbHBIC METAILIBI

18 8 CoennHeHus
MetauioB [1A rpynmsl.

19 9 AJTIOMUHHH, €10 (PU3NYeCKHe ¥ XUMUIECKUE CBOMCTBA

20 10 CoequHeHNs aTIOMUHUSL.

21 11 JKeneso, ero ¢pusnyueckre 1 XMMUYECKUE CBOMCTBA.

22 12 Coenunenus Fe?*, Fe®*.

23 13 Perienrie 3a1a4 Ha OnpeielieHne BIX0a MPOTyKTa

24 14 CIuiaBbl.

25 15 [IpakTuueckas padora Nel
OcymiecTBieHNE IENOYKH XUMUYECKUX MPEBpaIieHni
METaJlJIOB

26 16 [Ipaktuueckas paborta Ne2 [TomydyeHue u cBoiicTBa
COCOMHEHUN METaJJIOB

27 17 [Ipaktuueckas paborta Ne 3 Pemienue
PKCIIEPUMEHTAIBHBIX 3a1a4 Ha paclio3HaBaHUEe U
MOJIy4YeHUE COCMHEHHUI METaJJIOB

28 18 O06001eHrne cucTeMaTu3alus U KOPPeKIHs 3HAHUH,
YMEHUI, HAaBBIKOB y4-Cs IO TeMe «MeTaiby.

29 19 KonrponbHas padota Ne 2 o reme «MeTab»




Tema Hemeramier (284)

30 1 OO0mas XxapakTeprucTUKa HEMETAIIJIOB.

31 2 Bonopon.

32 3 Bopa. Boja B )k1M3HM YyenoBeKa.

33 4 OOm1ast XapaKTepUCTHUKA TaJTOTCHOB.

34 5 CoenmHeHne TajloreHOB

35 6 [Tosryaenue ranoreHoB. buosornyeckoe 3HaYCHHUE U
IPUMCHECHHE TAJIOTEHOB U WX COCIMHCHUN.

36 7 Kucnopo.

37 8 Cepa, e¢ (uzmueckne U XUMHUYECKHAE CBOMCTBA.

38 9 Oxcunpl cepbl. Ceprast kuciota. Coim CepHON KHCIOTHI

39 10 CepHnas KucinoTa Kak JeKTposuT. Coiau CepHOM KUCIOTHI

40 11 CepHas kucinoTa Kak okucnuresb. [lonyuenue u
MIPUMEHCHHIE CEPHON KUCITOTBI

41 12 [IpakTnueckas pabdota Ne4
Perenre SKCIepUMEHTAITLHBIX 331349 110 TEME
«[Toarpynna xkuciopoaa.

42 13 A3OT M €ro CBOMCTBA.

43 14 AMMHaK

44 15 Conn aMMOHWUSL.

45 16 Oxcuap! azora (11)u (1V). A3oTHas kucnora kKak
DIIEKTPOJTUT

46 17 A30THas KUCJIOTa KakK okuciuTenb. Coiau a30THOU
KHCJIOTHI.

47 18 docdop u ero coeqMHEHUSI.

48 19 Yrnepon

49 20 Oxkcuipl yriaeposa

50 21 YroibHast KUCIIOTa U €€ COJIH.

51 22 Kpemuwnit

52 23 CoenHeHUs] KpeMHUS

53 24 CuiiMkaTHast MPOMBIIIIICHHOCTh

54 25 [IpakTtrueckas pabota NeS. DKcriepUMEHTaAIbHBIC 33/1a41
1o teme «[loArpymmel a30Ta U yriiepoaa

55 26 [IpakTtrueckas pabota Ne6. [Tomyuenue, coOnpanue u
pacrio3HaBaHUE T'a30B.

56 27 O06o01enre, cucTeMaTH3alus U KOPPEKIUs 3HaHUH,
YMEHHI M HABBIKOB ydaIruxcs 1o teme: «Hemeramis.

57 28 KonrponbHas padora Ne3 o reme « Hemerannbn»

Tema 6. O6001IeHNEe 3HAaHUN IO XUMHH 332 KYpC 0CHOBHOM HIKoubI(114)

58-59 [1-2 [leproanueckuii 3aK0H ¥ IEPUOAUYESCKAsI CHCTEMaA
xuMHuueckux anemeHToB 1. . Menzeneesa u crpoeHue
aTroma

60- 61 |3-4 Buibl XUMUYECKUX CBA3EHM M THIBI KPUCTATIMYECKUX
pernieTok. B3anMocCBsI3b CTPOCHUS U CBOMCTB BEUIECTB

62 S) Knaccugukanust XMMUYECKUX PEaKLU 1O Pa3InYHbIM
npu3HakaM. CKOpOCTh XUMHYECKOH peakinu

63-64 [6-7 Heoprannueckue BelecTsa, X HOMEHKIIATypa U
KI1acCUpUKAITIS

65-66 |8-9 ['eHeTHueckue psiibl MeTallIa, HEMETAIUIA U IEPEXOTHOTO
MeTasuia

67 10 Tpenunr-rectuposanue no sapuanram OI'D




68 |11 | M TOroBBIN TECT IO KYpCY XMMHH 9 Kiacca

Jlureparypa sl y4auuxcs:

L Amux6eposa JL.YO. «3annmarensHas xumusi», M, «ACT - [Ipeccy, 2009r.

2. IMadpuemnsn O.C. Xumust. 9 knacc: paboydast TeTpap k yueouuky ['abpuensna O.C. -- M.:
Hpoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBoyHMK HIKOJbHUKA MO xumuu 8-11 kiacc, M,
«dpoday, 2000 r.

4. Xumusi. 9 xkiacc: yueOHUK ajst 001ieo0pa3oBaTenbHbIX yupexaenuii/ 'abpuensu O.C.. -

M.: dpoda, 2012.

JluTeparypa il yYuTe/Is:

1. T'abpuensu O.C., Metonnueckoe mocodue aist yuutens. Xumus 8-9 kmacc. - M.: [Ipoda, 2008.

2. I'abpuensu O.C., OctpoymoB WU.I. Xumus. 9 xknacc: HactonpHas kHura yuurens. - M.: Jlpoda,

2004.

3. TopxoBenko M.IO. «Iloypounsie pazpadboTku» no xumuu 9 knacc, ML, «Bako». 2004 .

4. Komucaposa JI.B., Ilpucsruna NU.I' «kKoHTponbpHBIE M MPOBEPOYHBIE PAOOTHI MO XUMHUHU 9

K1acc», M., «Dx3amen», 2007T.

5. YuebHO-MeToIMuecKas ra3eta s yuurenei, usz. «[lepsoe centsadps», M., 2009 .

6. Yuebnuk O.C. I'abpuensH, «Xumus» 9 kinacc, M. «Jlpoday, 2012 ronga.

DNeKTpOHHBIE OCOOUS:

CD guckm «OOmas u HeopraHuyeckas Xumusp», OpraHudeckas XUMHS»
«BupryanbpHas nabopaTopus»

NuTepHer-pecypcesl:

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_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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