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IlosicHuTeILHAS 3aMUCKA

PaGouas mporpamma pa3paboTaHa B COOTBETCTBHH C:

e (enepambHbIM  Oa3UCHBIM  Y4EOHBIM  IIJJAHOM,  YTBEPXKICHHBIM  IPUKA30M
MunncrepcrBa oOpazoBanust u Hayku Poccuiickoit denepanmu ot 09 mapra 2004
roga Ne 1312, B pemakuuum npuka3zoB MuHucrepcTBa oOpa3oBaHUs M HayKu
Poccuiickoit ®enepanun ot 20 arycta 2008 romga Ne 241, ot 30 aBrycra 2010 rona
Ne 889, ot 3 uronst 2011 roma Ne 1994, ot 01 despans 2012 roma, Ne 74;

e (emepambHBIM KOMIIOHEHTOM TOCYJApCTBEHHOTO CTaHIapTa o0Omero oOpa3oBaHW,
YTBEPXACHHBIM IpukazoM MuHuctepcTBa oOpa3oBanus Poccuiickoit denepanun ot
05 mapra 2004 roma Ne 1089 "OO6 yrBepxkiaeHuu (HeaepaTbHOr0 KOMIIOHEHTA
roCy/IapCTBEHHbIX CTaHIApTOB HA4aJbHOIO OOIIEro, OCHOBHOIO OOIIEr0 U CPEeIHEro
(mosHOTO) O0IIEr0 0Opa3oBaHus", B pelaKIMU NMPUKa30B MUHUCTEPCTBA 00pa30BaHUS
u Hayku Poccuiickoit @enepanuu ot 03 urons 2008 roga, Ne 164, ot 31 aBrycra 2009
romga, Ne 320, ot 19 oktsa6ps 2009 roma, Ne 427 |, ¢ U3MEHEHMSIMH, BHECEHHBIMU
npukazaMu MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit ®@enepanuu ot 10
HOs10pst 2011 rona Ne 2643, ot 24 suBaps 2012 roga Ne 39, ot 31 sHBaps 2012 roga Ne
69 (nns 3-11 xnaccoB);

e (hbemepaTbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM HAYaJLHOTO OOIIETO
o0Opa3oBaHus, YTBEPKACHHBIM MpPHUKAa30M MUHUCTEPCTBA OOpa30BaHUS W HAYKH
Poccuiickoit deneparuu ot 06 oktsiops 2009 roma Ne 373 (manee - ®I'OC HOO) B
penakiuu npukaza MunuctepcTBa obpazoBaHus U Hayku Poccuiickoit deneparuu ot
26 Hos10ps 2010 roma, Ne 124 (st 1-x K1accoB U 2-X KJIACCOB);

® TIpHUKa3O0M MHHHCTEpcTBa oOpa3zoBanusi CtaBponoibekoro kpas oT 07.07.2012 roga Ne
537-np « OO yTBEpXKIEHWU TPUMEPHOTO YUeOHOTO IuTaHa Il 0Opa3oBaTEIBHBIX
yupexieHnii CTaBpoInoiabCKOro Kpasp)

e yyeOHBIM IaHoM MKOVY «COII Ne3» JIeBOKyMCKOTO MYHHUIIMITAILHOTO paiioHa Ha
2018-2019 yuebnsIii To1;

® TPHUMEPHBIX TPOrPaMM OCHOBHOTO 0OIero oOpa3oBaHUs 1O XUMHUU (0a30BbII
YPOBEHB), COOTBETCTBYIOHIMX (enepaqbHOMY KOMIIOHEHTY TOCYJapCTBEHHOIO
cTaHgapta obOmero oOpazoBanus (0a30BbI ypoBeHb). Mcmonb3oBaHa aBTOpPCKas
IporpaMma cpeHero oouiero oopa3zoBaHus Mo XUMUHU JIJ1s1 6a30BOT0 U3y4EHHUS] XUMUU
B 11 xnacce no yue6nuky I'.E. Pynsuruca, @.I'. ®denpamana.

Hacrosimiass mporpaMma 1Mo XMMHH COCTaBJIeHa uis ydammxcs 11 kimacca Ha 6a3oBOM
ypoBHE B 00beMe 68 yacoB (2 yaca B HEJIEIIO)

[IporpaMmma KOHKPETHU3HPYET COJACPIKAaHUE CTaHIApTa, JaeT paclpeieicHue y4eOHBIX
YacoB MO pas3jieiaM Kypca W IOCIEIOBATEIbHOCTh HM3YYCHUS TEM U Pa3lelioB C Y4EeTOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Mpoliecca, BO3PACTHBIX
ocoOeHHOCTEH ywamuxcsi. B pabGodell mporpamme oIpenelieH IepeueHb JIeMOHCTPAIIH,
71a00paTOPHBIX OIBITOB, MPAKTUYECKUX 3aHATUH M pacyeTHBIX 3amad. Pabouas mporpamma
COJICHCTBYET COXPAHECHHUIO €IMHOTO 00pa30BaTEIBEHOTO MPOCTPAHCTBA.

Cmpyxkmypa 0okymeHma

PaGovas mporpamMma BKJIHOUACT TpPU pasJielia: TMOSICHUTEIBHYIO 3aIllUCKy; OCHOBHOE
COJIepKaHKEe C IPUMEPHBIM pacIipe/ieieHUeM YIeOHBIX YacoB IO pa3JieliaM Kypca H BO3MOYKHYIO
MOCJIEIOBATEIIbHOCTh HW3YYCHHS TEM U pa3JeioB; TpeOOBaHUS K YPOBHIO TIOJATOTOBKU
BBIITYCKHHKOB OCHOBHOW IIKOJBl TI0 XUMUHM. B paboueil mporpamme MpeacTaBiIeHO
MUHUMAJIbHOE TI0 00beMY, HO (YHKIIMOHATILHO TIOJIHOE COJICPIKaHHE.

Obwas xapakmepucmuka y4ebHo20 npeomema

OCHOBHBIMH TIPOOJIEMAMH XHUMHH SIBJISIFOTCS M3YYEHHE COCTaBa M CTPOCHHUS BEIIECTB,
3aBHCUMOCTH MX CBOWCTB OT CTPOCHHUS, KOHCTPYHPOBAHUE BEIECTB C 33JJAHHBIMU CBOWCTBAMH,
HCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX TIPEBPAICHUI U ITyTel yIpaBIeHHUsS UMH B IIEJISIX



MOJIy4eHHUsI BEIIECTB, MaTepualioB, 3Hepruu. lIponecc wu3ydeHHs NpeaMeTa JOJDKEH ObITh
HaIpaBJIeH

Hesn:

e OCBOCHHE 3HAHMH O XMMHUYECKOW COCTABJIAIOLIEH €CTECTBEHHOHAYYHOM KApTHUHBI MUPA,
BAKHEHIINX XUMUYECKUX NOHATHH, 3aKOHAX U TEOPUSX;

e OBJaJeHHMe YMEHUSIMH TIPUMEHATh I[IOJIyYEHHbIE 3HaHUA JJI  OOBACHEHUs
pa3HOOOpa3HBIX XUMHUYECKUX SBJICHHA M CBOWCTB BEIIECTB, OLICHKH POJH XUMHH B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUH HOBBIX MaTEpUasoB;

e pa3BHTHe [1I03HABATEJIbHBIX UHTEPECOB U MHTEUIEKTYaJIbHBIX CIIOCOOHOCTEN B IIpoLiecce
CaMOCTOSITEJIBHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUI C HCIIOJIb30BAHUEM PA3IUUYHBIX
HCTOYHUKOB MH(GOPMAIIH, B TOM YHCJIE KOMIIBIOTEPHBIX;

e BOCIHMTAaHMe YOESXKIEHHOCTH B TO3UTUBHOM pOJM XUMHUU B KM3HH COBPEMEHHOTO
oOuiecTBa, HEOOXOIUMOCTH XMMUYECKH I'PAMOTHOT'O OTHOLIEHHSI K CBOEMY 3/I0POBBIO U K
OKpYKarollen cpene;

¢ INpUMeHEeHHe NOJYyYeHHBbIX 3HAHMI M YMeHHH /s Oe30MacHOr0 HCIOJIb30BAHUS
BEILIECTB U MaTepuajioB B OBITY, CEJIbCKOM XO3SIMICTBE M Ha MPOU3BOJACTBE, PELICHUS
MPaKTUYECKUX 33/1a4 B MOBCETHEBHOM KU3HU, MPEIyNpexaACHUs SBICHUIN, HAHOCSIIUX
BpeJ 3/10POBbIO UEJIOBEKA U OKPYKAIOIEeH cpefe.

JlanHass mporpaMMa mpeaycMaTpuBaeT (OPMHPOBAHHME Y YyYalIUXCS O0OIMeydeOHbBIX
YMEHHI M HaBBIKOB, YHUBEPCAJIBHBIX CIOCOOOB JESATEIbHOCTH U KIIIOYEBBIX KOMIETeHLIMH. B
STOM HAalpaBJICHUH NPUOPUTETAMHU Uil Y4eOHOTO MpeAMETa «XUMHUSA» B CTaplIed IIKoJe Ha
0a30BOM YpPOBHE SIBJISIOTCS: YMEHHE CaMOCTOSTEIbHO U MOTUBHPOBAHHO OPraHU30BBIBATH CBOIO
MO3HABATENIbHYIO JESITENbHOCTh (OT MOCTAHOBKH II€JIM JI0 TMOJIyYEHUS W OLICHKH pe3ylibTaTa);
OTpeJiefieHue CYIIHOCTHBIX XapaKTePUCTHK HM3Yy4aeMOro OO0beKTa; YMEHHE pa3BepHYTO
000CHOBBIBAaTh CY)KJIEHHUS, JaBaTh OMpENENIeHUs, MPUBOIUTH JOKAa3aTeNbCTBA; OLICHUBAHHUE U
KOPPEKTUPOBKA CBOEr0 IMOBEACHHMS B OKPYKAWOIIEH Cpee; BBINOJIHEHUE B IMPAKTUYECKOU
NEeSTeTbHOCTH W B TIOBCEIHEBHOM KH3HU SKOJOTMUECKUX TpeOOBaHUI; HCIOJIb30BAHUE
MYJIbTUMEIUMHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJIOTHM Ui 00paboTKM, Iepenayw,
cucreMaruzaluu  uHGOpManuu, co3AaHue 0a3  JaHHBIX, Mpe3eHTAllMH  Pe3yJIbTaToB
[M03HABATEIBbHOM U MPAKTUYECKOU JESATEIBHOCTH.

B ocHoBy mporpamMMbl TOJIOKE€H HIPHUHLUII pa3BuBawoiiero oOyuenus. IIporpamma
omnupaeTcss Ha MmaTtepuai, uzydeHHbl B 8-9, 10 kiaccax, mo3Tomy HEKOTOphIE TeMbl Kypca
paccMaTpuBalOTCA IMOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOpEeTUYecKoM ypoBHe. Takoi
MOAXOJT TO3BOJISIET YrayOlsiTh U Pa3BUBATh MOHSATHE O BEIIECTBE M XMMHUYECKOM IpoIliecce,
3aKpeIuIsITh MNPONJEHHBIM MaTepual B AKTUBHOM MAMSTH Y4YallUXCs, a TaKKe COXPaHATh
MIPEEeMCTBEHHOCTh B Mpoliecce 00yueHusl.

Benymas posib B packpbITUM COJEpKaHMS Kypca XuMuM |1 Kiacca NpUHAIIEKUT
JNIEKTPOHHOW TEOPHUH, MEPUOAUYECKOMY 3aKOHY M CHUCTEME XHMHMUYECKHX »3JIEMEHTOB Kak
HauboJee 00IKUM HAyYHBIM OCHOBAM XUMHUH.

B nanHOM Kypce cucteMaTtusupyroTcs, 0000IIaloTCs U yriayONsioTCsl 3HAHUS O paHee
M3YYEHHBIX TEOPUSIX U 3aKOHAX XMMUYECKON HAayKH, XUMUYECKUX MPOLECCaX U MPOU3BOJICTBAX.

IIporpamma oOecrmeuynBaeT CO3HATENbHOE YCBOEHHME  YYAlIUMHCS  BaXXHEHUIIMX
XUMUYECKUX 3aKOHOB, TEOPUH U MOHATHH; (HOpMUpPYET MpPEACTaBICHHE O pOJU XUMHHM B
Pa3BUTHH Pa3HOOOPA3HBIX OTpaciieil MPOU3BOJICTBA; 3HAKOMUT C BELIECTBAMHU, OKPYXKAIOIIUMU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMAHHE YJIENSETCS CYIIHOCTH XHMHYECKHMX peakuuid u
METOJIaM UX OCYILECTBIICHUS, a TAK)KE CIIOCO0aM 3aLIUThI OKPYXKArOIel Cpe/ibl.

IIporpaMmma cocraBiaeHa C Y4€TOM BEAyLIEH pOJUM XUMHUYECKOIO DKCIIEPUMEHTA.
IIpenycmarpuBaroTcs BCe BHABI LIKOJIBHOIO XMMHYECKOIO JKCIEPUMEHTAa — JIEMOHCTpALUH,
na0opaTOpHBIE OMBITHI U MpakTHYeckhe padoThl. Paboyas mporpamMma 1mo XMMHHU peau3yeTrcs
yepe3 (OpPMHUPOBAHHE Yy YydalMXcs oOOmeyd4eOHbIX yMEHHH M HaBBIKOB, YHUBEPCAJIbHBIX
Croco0OB JIEATENBHOCTH M KIIOYEBBIX KOMIIETEHIIMHA 3a CYET MCIOJIb30BAaHUS TEXHOJIOTUH



KOJUIEKTUBHOTO O0Y4EHUS, OMOPHBIX KOHCIIEKTOB, MTUJIAKTUYECKUX MAaTepUANIOB, U IPUMEHEHHUS
TEXHOJIOTUH Ipa)UIecKOro MpeACTaBICHUs HHPOPMAIIUK TIPU CTPYKTYPUPOBAHUH 3HAHUI.

B nmemoM kypc mo3BoJII€T pa3BUTh NPEACTABICHUS y4alllMXCs O IO3HABAEMOCTH MUPA,
€IMHCTBE JKMBOM W HEXHUBON MHpPUPOJIBI, CHOPMHPOBATH 3HAHUS O BAKHEUIIMX aCHEKTax
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHUpa, YMEHUs, BOCTPEOOBAaHHBIE B IOBCEAHEBHOMN
KU3HUM W II03BOJIIIOIIME OPUEHTHUPOBATBCA B OKPYXKAIOIIEM MHUPE, BOCIUTATh 4YEJIOBEKA,
OCO3HAIOILEr0 ce0sl YaCThIO IPUPO/IBL.

Peanuzanust maHHOW TpOrpaMMBbl B Ipoliecce OOyYEHUS MO3BOJHUT YYalIMMCS YCBOUTD
KIIIOYEBbIE XMMHUYECKHE KOMIIETEHLUU U MOHATH POJIb XUMHUH CPEIU IPYrMX HayK O MPUPOJE,
3HAYEHUE €€ Ul YEIOBEYECTBA.

[Iporpamma npennaraercs s paboTsl o yueOHuKy xumuu aBropoB I'.E. Pyasutuca u
@.I'. denpamana, npomenmum skcneptusy PAH u PAO u Bomeamum B ®enepanbHbIi
nepeyeHb y4eOHHMKOB, PEKOMEHIOBAHHBIX MUHHCTEpCTBOM o00pa3oBaHMsi U Hayku PO k
HCII0JIb30BAHUIO B 00pa30BaTeNIbHON Ipoliecce B 0011e00pa3oBaTeNbHBIX yupekaeHusx Ha 2018
— 2019 y4eOHsIii TOI.

OcHoBHoOe coep:kaHue TeM padouyeil MporpaMMbl Kypca XHUMHH.

IMoBTOpeHue (4 uaca).

Tema 1. BaxkHelinme XuMHu4YecKue MOHATHS U 3aKOHBI (7 4acoB)

Atom. Xumnueckuid sneMeHT. M3otonel. [TpocTbie U CllokKHBIE BEIIECTBA.

3aK0H COXpaHEHHUs] MacChl BEIIECTB, 3aKOH COXPAHECHHS W TPEBPAIICHUS] SHEPTHHU TIPH
XUMUYECKUX pEeakKIMsIX, 3aKOH TIOCTOSHCTBA COCTaBa. BemectBa MOJIGKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.

AtomHuble opbuTanu, S-, p-, d-, f-anmextponbl. OCOOEHHOCTH pa3MeEIIeHHs IEKTPOHOB 0
opOUTANIIM B aToMax MaJbIX W OOJBIIMX NEPUOJOB. DHEPreTUYECKHE YPOBHHU, MOIYPOBHH.
CBs13b EpUOAMYECKOrO 3aKOHA U MEPUOJUYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB C TEOpUEH
cTpoeHusi atomMoB. KopoTkuil W JUIMHHBIM BapuaHThl TaOIUIBl XUMHUYECKHX 3JIEMEHTOB.
[lonoxxeHne B NEPUOANYECKONW CHCTEME XHMHMYECKHMX 3JEMEHTOB BOJOpPOJA, JAHTAaHOWJIOB,
AKTHUHOMJIOB U UCKYCCTBEHHO IOJIyYEHHBIX 3JIEMEHTOB.

BaneHTHOCTP W BaJeHTHbIE BO3MOYKHOCTM aroMoB. Ilepuonnueckoe u3MEHEHHE
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

Pacyernble 3amauyn. Beruncienwe wmaccbl, oO0beMa WM KOJIMYECTBA BEIIECTBA IIO
M3BECTHOM Macce, 00beMy WM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYNUBIIUX B PEAKIHIO WU
MOJYYUBLIMXCS B PE3YJbTATE PEAKLIUU BEILIECTB.

Tema 2. CTpoenue BemecTBa (6 4acoB)

XuMmuyeckasi CBA3b. BUIbl M MeXaHU3MbI 00pa3oBaHUS XMUMHUYECKOW cBs3u. MonHas
cBsa3b. Katnonsl n anuonsl. KoBaneHTHas HenossipHast cBA3b. KoBajieHTHas MOJsipHast CBS3b.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKucieHus. Mertaminueckas cBsA3b. BomopoaHas cBS3b.
[IpocTpaHncTBEHHOE CTPOEHUE MOJIEKYJ HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

Tunel KpUCTAJUIMUECKUX PEIIeTOK W CBoicTBa BemiecTB. [IpuumHBl MHOTOOOpa3us
BEILIECTB: U30MEPUSL, TOMOJIOTHS, AJTIOTPOIIHUS, U30TOMHS.

Hucnepcusie cucteMbl. Mctunubie pacTBOpbl. CrmocoObl BBIpaXKEHHUS KOHIIEHTPAIMH
pacTBOPOB: MaccoBasi J0Jsi paCTBOPEHHOrO BEIlleCTBa, MOJIsIpHAs KOHUeHTpanus. KomnouaHeie
pacTBOpbIL. 30414, TEIIH.

JemoHcTpai. Mojaenn HMOHHBIX, AaTOMHBIX, MOJEKYJISPHbIX M METAJUIMYECKUX
KpUCTAITMYECKUX perieTok. Dddekt Tunaans. Moaenu MoaeKyn H30MEpOB, TOMOJIOTOB.

Pacuernble 3amauyn. Brerumcnenwe macchl (KOJIHYECTBA BelIeCTBa, oObeMa) MpPOAYKTa
peaKlMu, €ClId JJsl €ro MOJYYeHHUsl JaH PacTBOP C ONPEICIICHHOW MAacCOBOM J0JIeld MCXOJAHOTO
BEIlIECTBA.

Tema 3. Xumnueckue peakuuu (6 4acon)

Knaccudukarus XuMHUYECKUX pEaKIIuii B HEOPraHWYECKON 1 OPraHMYECKON XUMHH.




CKOpOCTh peakluu, €€ 3aBHCUMOCTh OT PA3NUYHBIX (PaKTOpoB. 3aKOH NEHCTBYIOIIMX
Macc. OHeprust aktuBanuu. Karanmums u katanmzatopbsl. OOpaTHMOCTh peakuuil. XUMHUYECKOE
paBHOBecue. CMeIlIeHHE paBHOBECHS O] JACHCTBHEM paznuuHbix (akropoB. [lpunmun Jle
aTenbe. [Tpon3BOACTBO CEPHON KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

Pacyernble 3ajaun. Berumcinenne macchl (KOJIMYECTBA BELIECTBA, 00beMa) IPOAYKTa
peakuuu, eciad M3BECTHA Macca HCXOJHOIO BEIECTBA, COJEPIKALIEro OIPECIICHHYIO JOJII0
IIpUMECEH.

Tema 4. PacTtBopsl (9 yacoB)

OnexrponuTHueckass auccouuanus. CuibHbIE W cinalbble AMEKTPOJHUTHL. KucimoTHo-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBopax. Cpela BOJIHBIX pacTBOPOB: Kucias, HEHTpajbHas,
mienounas. MonHoe npoussenenne Boibl. Bomopoansiil mokazarens (PH) pactsopa.

I'maponu3 opraHn4ecKux 1 HEOPraHUIECKUX COCIUHEHNN.

JlemoHcTpamy. 3aBUCUMOCTh CKOPOCTM PEAKIMKU OT KOHLEHTPAUU U TeMIEepaTyphl.
Pasnoxxenne nepokcua BoIopo/ia B IPUCYTCTBUM KaTtanuzaropa. Onpenenenue cpeasl pacTBopa
C TIOMOIIIBIO YHUBEPCATbHOTO HHIUKATOPA.

JlaGoparopHble onbIThl. [IpoBeneHune peakuuii HOHHOrO OOMEHa AJIsl XapaKTepUCTUKU
CBOWCTB 3JIEKTPOJIUTOB.

[Ipaktuueckas paGota. IlpuroroBrmeHue pacTBOpa C  3aJlaHHOM  MOJIAPHOM
KOHIEHTpaLUEH.

Tema 5. JekTpoxuMuvecKkue peakuuu (5 yaco)

XUMHYEeCKHE UCTOYHUKH TOKa. Psii cTaHIapTHBIX 3JIEKTPOIHBIX oTeHunanoB. Kopposus
METAJIJIOB U €€ MPEAYITPEKICHNUE.

DIIEKTPOJIH3.

Tema 6. Mertanasl (14 yacoB)

[TonoxxeHne MeTaIOB B TMEPUOJAMYECKOM CHCTEME XHUMHUYECKHUX 3JeMeHTOB. OOrmue
CBOWMCTBA METAJJIOB. DJEKTPOXMMHUYCCKHH P HampsokeHuid metamioB. OOmue crnocoObl
MOJIyYEHUSI METAJIOB. DJIEKTPOJIN3 PacTBOPOB M paciyiaBoB. [loHATHE O KOPPO3UHM METAIIOB.
CrocoObI 3aIKTH OT KOPPO3UH.

O0630p MeTa/IOB TJaBHBIX MOArPYNI (A-TPYI) MNEPHUOIUYECKON CUCTEMBbl XMMHUYECKUX
3JIEMEHTOB.

O0630p MeTtamioB raBHbIX noarpymnm (b-rpynmn) nepuoauueckoil CUCTEMbl XUMHUYECKUX
3JIEMEHTOB (M€/lb, IIUHK, TUTAH, XPOM, JKeJI€30, HUKEIb, IUIaTHHA).

CrinaBbl METaJIOB.

Oxcupl U TUIPOKCH]IBI METAJIIOB.

Hdemonctpaimu. O3HakomiieHHEe ¢ o0OpasllaMd METalIoB U UX COCIUHEHUI.
BsaumoneiicTBue MIENOYHBIX U HIEIOYHO3EMENbHBIX METAIUIOB ¢ BOJOU. B3aumoneiicTBue Meau
C KHCIOpOJOM M cepoil. DnekTtponu3 pactBopa xjopuga meau (I1). Ombitel mo koppo3uu
METaJJIOB U 3alllUTe OT Hee.

JlaGoparopHble ONbITHL. B3aumonelcTBME LMHKAa W JKejle3a C pacTBOpamMH KUCIOT U
iesniovei. 3HakoMCTBO ¢ 00pa3liaMu METAIJIOB U UX pyAaMHu (paboTa ¢ KOJUICKIHUSIMH).

Pacyernble 3amayn. PacdeTbl M0 XMMHYECKUM YpPaBHEHHUSM, CBS3aHHBIE C MacCOBOM
J0JIEN BBIXO/1a IPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO.

IIpakTuyeckas pabota. Pemenne skcriepuMeHTaIbHBIX 331a4 10 TeMe «MeTabl»

Tema 7. Hemeraminl (11 yacos)

O0630p cBoiicTB HeMeTa/I0B. OKHCIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TUITMYHBIX
HeMeTaiioB. OKcuIpl HEMETAUIOB M KUCIOPOJOCOAEpXKalUMe KHUCIOThL. BonoponHsie
COEIMHEHUS HEMETAJUIOB.

Hemonctparmu.  OOpasubl  HemetaiioB.  OOpasnbl  OKCHIAOB — HEMETAUIOB U
KHCJIOPOACOAEpKaIMX KUCIO0T. [opeHue cepsl, pocdopa, xkeieza, MarHust B KUCIOPOIe.

JlaGopaTopHble OMBITHI. 3HAKOMCTBO € OOpa3llaMd HEMETAIJIOB W MX MPUPOJHBIMU
coeMHEeHUsIMH (paboTa ¢ KOJUIeKIusIMK ). Pacrio3HaBaHue XJI0pUI0B, Cyab(haToB, KapOOHATOB.

IIpakTuyeckas pabora. Pemenne skcriepuMeHTaIbHBIX 331a4 110 TeMe «Hemerambny




Tema 8. XuMusi u :KM3Hb.
XUMHS B IPOMBIIITIEHHOCTH. [[pUHIMIIBI XMMHYECKOTO IPOU3BOACTBA.
XUMHUKO-TEXHOJIOTUYECKUE  MPUHLHUIBL  MPOMBIIIJIEHHOTO  IOJYYEHHS]  METaJUIOB.
IIpousBoacTBo uyryHa. IlponsBoacTBo cranu
XuMmus B ObITy. XUMUYECKas IPOMBIIIUICHHOCTh U OKPY>KaloIas cpesa.
Pe3eps. (2 uaca).
IPOBEPKA U OLIEHKA 3HAHUW 1 YMEHUA YUAIIIUXCS
Pe3ynbrarel 00yueHHss XMMUU JOJDKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM IIperMera
1 TpeOOBaHMSIM K €r0 YCBOCHHUIO.
Pesynmpratel  0OyueHHMsI  OIleHMBAIOTCS 1o  nATHOAIBHOM  cucteme. Ilpm  oueHke
YUUTBIBAIOTCS CJIEAYIONIME KaYECTBEHHbIE TI0Ka3aTEeIU OTBETOB!
* r1iyOuHA (COOTBETCTBUE M3YYCHHBIM TEOPETUUECKUM OOO0OIICHUSIM);
*  OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B MpoOrpaMMmMe YyMEHUSM I[PUMEHSThH
MOJIyYEHHYIO HH(POPMAIUIO);

*  T0JIHOTA (COOTBETCTBHE 0OBbEMY ITPOTrpaMMbl M HHPOPMAITNH YICOHHUKA).

[Ipy omeHKe YYWUTBHIBAIOTCA YWUCIO U  Xapakrep OMIMOOK (CYIECTBEHHbIE  WIIHU
HECYIIECTBEHHbIE).

CyiiecTBeHHbIE OIIMOKM CBSI3aHBl C HEAOCTATOYHOM TIyOMHOW M OCO3HAHHOCTHIO
OTBeTa (HampuMmep, yYEHUK HENpaBWIIbHO yKa3ajdl OCHOBHBbIE TPU3HAKU MOHSATHH, SBIICHUH,
XapaKTepHbIE CBOICTBA BEIECTB, HEMPaBMWJIbHO CHOPMYIMPOBAT 3aKOH, MPABWIO U T.N. WIH
YUYEHUK HE CMOT NMPUMEHUTh TEOPETUYEeCKHe 3HaHMsS [UIsi OOBSACHEHUS U TpeAcKa3zaHus
SIBIICHUH, YCTaHOBJIEHUS
MIPUYHMHHO-CIIEICTBEHHBIX CBA3EH, CpaBHEHUS U KJIaCCU(PHUKAIUU SBJICHU U T. I1.).

HecymiectBeHHble  OMIMOKM — ONpPENENSIIOTCS  HENOJHOTOM — OoTBeTa  (Hampumep,
yOyIieHHWe M3 BHJAAa Kakoro-imbo HexapakTepHoro ¢akra TMpH ONHUCAHUU BEIIECTBa,
mpouecca). K HUM MOXHO OTHECTH OTOBOPKH, ONUCKH, JOMYIIEHHbIE 10 HEBHUMATEIHHOCTH
(Hampumep, Ha 1Ba M Oojee ypaBHEHHUS peakluil B MOJHOM HOHHOM BHJIE JIOMYyILEHA OJIHA
omuOKka B 0003HAUCHUH 3apsiia HOHA).

Pe3ynbratel 00yueHuss MpOBEPSIIOTCS B MPOILIECCE YCTHBIX M NUCBMEHHBIX OTBETOB
YYAIIKUXCS, & TAK)KE IIPU BBINOJIHEHUN UMU XUMUYECKOTO HKCIIEPUMEHTA.

OueHka TeopeTn4ecKMX 3HAHUH

Ommemka «3»:

OTBET TOJIHBIM W MPABUJIBHBIA HAa OCHOBAHMM HW3YyYCHHBIX TEOPHUM; MaTepuan H3JI0KEH B
ONPEJCIICHHON  JIOTMYECKOM  MOCIEI0BATEIIBHOCTH,  JIMTEPATypHbIM  SI3BIKOM;  OTBET
CaMOCTOSTCIIbHBIMN.

Ommemra «4»:

OTBET IOJIHBIA W NpaBUJIbHBIII HAa OCHOBAHMM M3YyUEHHBIX TEOpU; Marepuand U3JI0KEH B
ONPENIEJICHHON JIOTUYECKOW NOCIIE0BATEIbHOCTH, PU 3TOM JIOIMYILIEHbI

JIBE-TPU HECYIIECTBEHHBIE OLITUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEIS.

Ommemka «3»:

OTBET TOJHBIA, HO TPU ITOM JIOMYyIIEHA CYIIECTBEHHas OINMOKAa WM OTBET HEMOJHBIN,
HECBSI3HBIN.

Ommemra «2»:

IMpH OTBETE OOHAPY)KEHO HEMOHWMAaHUE Y4YalUMCS OCHOBHOTO COJEpXKaHHUS Y4eOHOTO
Marepuana WU JOMYIIEHBl CYIIECTBEHHBIE OMIMOKH, KOTOpbIE YdYaluiics HE MOXKET
WCIIPAaBUTh TPU HABOJSIIMX BOIPOCAX YUUTEIIS.

Ommemka «Ix»:

OTCYTCTBHE OTBETA.

Onenka 3KCIepuMeHTAJbHBIX YMEHUH
OreHka CTaBUTCA HA OCHOBAaHUM HAOIOACHUS 32 YYalIUMCS U TMCbMEHHOTO OTYeTa 3a paboTy.



Ommemrka «5»:
paboTa BBIMOJIHEHA MOJHOCTHIO M MPABHWILHO, CACTaHbl NMPABUIbHBIC HAOIIOACHUS U BBIBOBL;
OKCIEPUMEHT TPOBEACH MO IUIAHY C YY€TOM TEXHHKH O€30MacHOCTH W TPaBHI PabOTHI C

BELIECTBAMU M  O0OpYAOBAHMEM; IPOSIBIECHBI OpraHU3alMOHHO-TPYIOBbIE YMEHHUS
(momepKUBAKOTCS YMCTOTa paboyero MecTa M HOPSIOK Ha CTOJIE, SKOHOMHO HCIHOJIb3YIOTCS
PEaKTHUBBI).

Ommemxka «4»:

paboTa BBIIOJIHEHA MPABUIBHO, CAETAHBI IPABUJIbHBIE HAOIIOACHUS M BBIBOABI, HO MpU
ATOM SKCHEPUMEHT TPOBENEH HE MOJHOCTHIO WM JOMYIIEHbl HECYIIECTBEHHBIE OIIMOKU B
pabote c BemecTBaMu 1 000PYJOBAHUEM.

Ommemka «3»:

paboTa BBINOJHEHA IPaBWJIBHO HE MEHEE 4YeM HAINOJOBHUHY WM JOMYLIEHa CYLIECTBEHHAas
omunOKa B XOJ€ SKCIEPUMEHTa, B OOBSICHEHMHM, B OQOPMIIEHMH pabOThl, B COOIIOACHUU
MpaBWJI TEXHUKH OE30MAacCHOCTH NpU paboTe C BellecTBaMH U O00OPYAOBAHHMEM, KOTOpas
UCIpaBIIETCA MO TPeOOBAHMIO YUUTEJS.

Ommemxka «2»:

JOTyYIIEHBl J1B€ (M 0oJiee) CYIIECTBEHHBIE OIIMOKH B XOJ€ OIKCIEPUMEHTa, B OOBSCHEHWH,
B oopmiieHun paboOThl, B COOJIIOIEHUU TMpaBWJI TEXHUKH O€30MacHOCTH Npu padore C
BEIIECTBAMH M O0OPYZOBaHHEM, KOTOpBIE YyYAIIUHCS HE MOXKET HCIPABUTh Jaxe II0
TpeOOBAHUIO YUUTEIS.

Ommemxa «1»:

paboTa He BBITIOIHEHA, Y YYaIIerocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMECHUS.

OuneHka yMeHMi peliaTh IKCIIEPUMEHTAJIbHbBIE 3212491

Ommemka «5»:

IUIaH pElIeHHs COCTaBJIEH TPaBUJIbHO;, TMPABWJIBHO OCYIIECTBICH MOAOOP XUMHUYECKUX
PEaKTUBOB U 000PYIOBaHMUS; TaHO MOJHOE OOBSICHEHNE U C/I€TIaHbl BBHIBOIBI.

Ommemka «4»:

IUIaH pelIeHHs COCTaBJIEH TPaBUIbHO;, TMPABWJIBHO OCYIIECTBICH MOAOOP XUMHUYECKUX
PEaKTUBOB U 00OpYyIOBaHUS, MPU ITOM JOMYIIEHO HE 0OJiee IBYX HECYIIECTBEHHBIX OLIMOOK B
00BSICHEHUH U BBIBOJIAX.

Ommemka «3»:

IUIaH PEIICHHUsS] COCTABJICH NPAaBHIIbHO; MPABUJIBHO  OCYIIECTBICH MOAOOP  XMMHUYECKUX
pEaKTUBOB M 00OpYAOBaHHUA, HO JOMYIIEHA CYIIECTBEHHAs OIMOKa B 00BSCHEHUU U BBIBOJAX.
Ommemka «2»:

JomymieHsl aBe (v Oojee) cCyllecTBEHHbIE OMIMOKM B IJIaHE pELIeHHs, B Moabope
XMUMHUYECKUX PEAKTUBOB U 000PYIOBaHUS, B OOBSICHEHUU U BBIBOJIAX.

Ommemxa «1»:

3aJlaya He pelleHa.

Ouenka yMeHHil peliaTh pacyeTHbIE 321241

Ommemra «3»:

B JIOTUYECKOM PACCYKICHHM M pEUIeHHH HeT OIMHOOK, 3aJada pelieHa palroHaIbHBIM
CIIOCOOOM.

Ommemra «4»:

B JIOTMYECKOM PACCYKICHHHM W PEIICHUU HEeT CYIIECTBEHHBIX OIIMOOK, HO 3a/Jaya pelieHa
HEepalMOHAIBHBIM CIIOCOO0M HITH IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OLTHOOK.
Ommemka «3».:

B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OITMOOK, HO OMYIIIEHA CYIIECTBEHHAs OIINOKa
B MaT€MaTHYECKHUX pacyeTax.

Ommemra «2»:

UMEIOTCS CYIIECTBEHHBIC OIIMOKHU B JIOTUYECKOM PACCYKJICHUU U PEIICHUH.




Ommemxa «1»:
3a/1a4a He peleHa.

OuneHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT

Ommemka «5»:

OTBET IOJIHBIN U TPABWIIBHBIHN, BO3MOKHA HECYIIECTBEHHAS OIITHOKA.

Ommemka «4x».:

OTBET HETOJIHBIN WU JIOMYIIEHO He 60Jiee ABYX HECYIIECTBEHHBIX OINOOK.
Ommemka «3».:

paboTa BBINIOJIHEHA HE MCHEE YeM HAIOJIOBHHY, JOIYIIEHA OJIHA CYIIECTBEHHAs OIMUOKA U JIBE-
TPH HECYIIECTBEHHBIC.

Ommemka «2x»:

paboTa BBITOJTHEHA MEHEE YeM HAIOJIOBHHY MU COJIEPIKUT HECKOJIBKO CYIIIECTBEHHBIX
OIIIMOOK.

Ommemka «1x»:

paboTa He BBITIOTHEHA.

[Ipn oneHke BBINOJHEHUS MUCbMEHHON KOHTPOJIBbHON pabOThl HEOOXOJMMO YUYHUTHIBAThH
TpeboBaHus €AUHOTO OpdorpapruuecKkoro pexruma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pab0OTy KOPPEKTUPYET MPEIIIeCTBYIOUINE OTMETKU
3a 4eTBEPTb, MOJIYrOJUe, TO]I.

Y4eOHO — TeMaTHUYeCKOe JIAHNPOBAHUE

Koa-Bo N3 mux

Ha3Banue TeMbl
4acoB I1/p K/p

IToBTOpEHME. 4 1
Baxkueimme XxuMudecKre OHATHS U 7 1
3aKOHBI
CtpoeHue BemecTa 6 1
XUMHUYECKUE PEAKITUN 6 1
PactBopbI 9 1 1
DIEKTPOXUMHUYECKUE PEAKITUN 5
MeTtamisl 14 1 1
HemeTtamnsr 11 1 1
XUMHUSA U )KU3Hb 3
[IpomexxyTouHas aTTecTanus 1
Peszepr 2
Bcero 68 3 7




KanennapHo-temaTnyeckoe mJIaHUPOBAHHE
Xumus, 11 kiaace, 2 yaca B Heaeao (68 yacos)

Ne Jara Tema JleMOHCTPAllMU U ONBITHL, MPAKTHYECKHE Jlomammee 3ananue
ypoka | Ilnan \ dakr padoThI
IloBTOpenue (4 yaca)
171, HOBTOpeEII/Ie OCHOBHBIX BOTIPOCOB Kypca «Xumus — 10». KOHCIICKT
BBo/HBII HHCTPYKTA:K 1O T.0.
2/2 [ToBTOpEHNE OCHOBHBIX BOMTPOCOB Kypca «Xumus — 10». KoHncnekr
3/3 Pemenue 3aau. 3ajaHue B TETPasIxX
4/4 Bxoanasi koHTposibHas padora Nel. 3aaya B TeTpaJsx.
Tema 1. Baxknelinme xuMuyecKue NOHATHSA U 3aKOHBI (7 4acoB)
1/5 Xumuueckudt anemenT. Hykmuasl. M30Tomst 51
Tabmuia «3aK0H COXpaHEHHUsT MacChl BEIIECTB.
2/6 3aKOHBI COXpaHEHHSI MACCHl ¥ SHEPTHH B XUMUHU 82
3aKOH COXpaHEHHMsI U TPEBPALICHHS] SHEPTUN
37 [Tepuonnueckuii 3akoH. Pacripenienenre 31eKTpOHOB B §3
aTOMax 3JEMEHTOB MaJbIX IEPHOJIOB
4/8 Pacrnipenenenue 31eKTpOHOB B aTOMax 3JIEMEHTOB §4
OOJIBIIINX TTIEPUOJIOB
5/9 [Tonoxenue B [TCXD Bogoponaa, JTaHTaHOUIOB, §5
AKTUHOMJIOB MCKYCCTBEHHO MOJYYEHHBIX JIEMEHTOB.
6/10 BaneHTHOCTP U BaJleHTHBIE BO3MOXHOCTH aTOMOB. 56
Pemenue pacueTHbIX 3a1a4
711 KontponbHas padorta Ne2 o teme «Baxknenme ToBTopeHue
XUMHUYECKHE MOHSATHS M 3aKOHBD)
Tema 2. Ctpoenne BemectTBa (6 4acoB)
112 OcHoBHbIE BUBI XUMUUYECKOH cBsi3u. MoHHas 1 Ta6mia BBl XHMITECKOT CB3I» §7
KOBaJICHTHAs CBS3b
2/13 Merammueckas cBs3b. BogopoaHas CBs3b. JleMOHCTpaIys MOJCIIEH MOJICKYJ1 H30MEPOS, 88
TOMOJIOTOB.
3/14 IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYIL. 89
4/15 Crpoenue kpuctamios. Kpucrananueckue pemeTKy. JleMoHcTpaims Moienell KpUCTaIIMYECKIX 810




peLIeToK
Tabmuna «TUIbl KPUCTAIUTMYECKUX PEIIETOK

5/16 [TpuauHBI MHOrOOOpa3us BEIIECTB. 811
6/17 KonTtpoasHas padora Ne3 mo teme «CTpoeHHE BEIIeCTBa [ToBTOpEHUE
Tema 3. Xumnueckue peakiuu (6 4acon).
N Tabnuna «Knaccudukanys XuMUYECKUX
1/18 CyImHOCTh ¥ KJIaCCU(UKALNS XUMHUICCKAX PEAKIIUMH. e uxan 812
peaKuii»
Tabmua «OKUCIUTETEHO-BOCCTAHOBUTEIIHHBIC
CaKITUM»
2/19 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH. PEAKIUH, 812
«MHOT000pa3ne OKUCITUTEITHHO-
BOCCTAHOBUTEIIHHBIX PCAKITHIN
Ta6muia «CKopoCcTh XUMHUYECKUX PEAKITHIN,
. JleMoHCTpaIysi 3aBUCIMOCTH CKOPOCTH PEaKITUU
CKOpOCTh XHMHYECKUX PEaKIU.
3/20 OT KOHIICHTPAIIUH U TEMIIEPATYphI, paziaoxenue | §13
MEPOKCHJIA BOJIOPO/Ia B TPUCYTCTBUH
Karajam3aTopa
4/21 Karamms. Tabmnna «Kartanms» 814
Ta6muup «O6paTuMble peakiuny, «CMelIeHne
5/22 XUMHUYECKOE PAaBHOBECHE U YCIIOBHUS €r0 CMEIICHHS. 1 p AR, Hl 815
XHUMHYECKOTO PABHOBECHSD)
KonTtpomnsnas pabora Ne4 o teme « XuMu4eckue
6/23 p p [ToBTOpEHUE
peaKImm»
Tema 4. PacTBopsbl (9 4acoB)
1/24 JlucniepcHbIE CHCTEMBI. Tabmuma «JlucnepcHble CHCTEMBI 816
2/25 CriocoObI BeIpaKEHHSI KOHIIEHTPAIIUU PaCTBOPOB. 817
[Ipaktuueckas padota Nel. [IpurotoBieHue pacTBOPOB €
3/26 P . Pady P . p p [TpakTuueckas pabora Nel 818
3aJJaAHHOW MOJIIPHON KOHIICHTpAIIHEH.
DnekrpoiauTHuecKas nuccorpanus. CHIIbHbIC U c1a0ble
4127 P A 1 Tabmuma «JIEKTPOTUTHD) 819
AJICKTPOJIUTEHI.
Tabnuna «KucioTHO-OCHOBHBIE PEAKITHI
5/28 Cpena BoaHBIX pacTBOpoB. Bomopoausiii mokaszarens (pH). | JlemoHcTpaiust onpeneneHus cpebl pactBopa ¢ | §19
MOMOIIBIO0 YHUBEPCAILHOTO HHAUKATOPA
Tab. «loHHBIE ypaBHEHUS PEaKIHil»
6/29 Peakuuu nonHoro ooMeHa yp peakdl 820

.Ha60paTOpHI:>IC OIIBITHI ITPOBCACHUC peaKquI




MOHHOTO 0OOMeHa I XapaKTePUCTUKUA CBOMCTB
JIEKTPOJIUTOB

7/30 I'maponu3 opraHMuecKux U HeopraHuueckux coequnenuii. | Tabmuma «'mapoau3 BOAHBIX pacTBOPOB couieity | §21
8/31 O06o001IeHre 1 TIOBTOPEHNE U3y4EHHOTO MaTepHaia. §16-21
Pewenue 3a0au
9/32 KonTpoasHas paboraNe5 o teme «PacTBopb» [ToBTOpEHME
Tema S. DjekTpoxumMuveckune peakiuu (S 4acoB)
1/33 XUMUYECKUE NCTOTHHKH TOKA. 822
2/34 Psin craHmapTHBIX 3JIEKTPOIHBIX MOTEHIIUAIOB. 823
3/35 Koppo3sus MeTaiuioB u e€ npeaynpexcHue. OMnbBITB IO KOPPO3UU METAJIOB U 3alllUTe OT Hee | 824
4/36 DJIeKTPOIIHU3. 825
5/37 DJIeKTPOIIHU3. 825
Tema 6. Mertasnl (14 yacos).
JemoHcTparmu 00pa3iioB METAIJIOB U UX
coenrHeHni. PadoTra ¢ KOJIEKIIUAMU.
1/38 OO6mrast XapaKTepUCTHKA METAJIJIOB U CITOCOOBI MTOJTYyISHUS B3aHMOIeHCTEIE METOHbIX H 826
METAaJLIOB. .
IIeJI0YHO3EMENTbHBIX METAIIJIOB C BOJIOM,
B3aMMOJICCTBUE MEAM C KHUCIOPOJOM M CEPOi
2/39 00630p MeTaTHYECKUX 37eMeHToB A-rpym [ICXD 827
3/40 00630p MeTayHYeCKuX 3aeMeHToB A-rpymm [ICXD 827
4/41 OO11Hit 0030p METAUIMYECKHUX dIEeMEHTOB b-rpyrmm 828
5142 Mens 829
6/43 uuk 830
7/44 Turan u xpom 831
8/45 XKeneso, HUKenb, IIaTHHA 832
9/46 CruiaBbl METAJLIOB. 833
10/47 OKcHIBI U THIPOKCHJIBI METAJIIOB 834
11/48 [IpakTuueckas paborta No2. «Pemenue TpakTuucckas pabora Ne2 §35
IKCTIIEPUMEHTAJIBHBIX 337134 10 TeMe «MeTauibhy
12/49 O060011eHre ¥ TOBTOPEHHUE TeMBI: «MeTasuiby». 827-34
13/50 Pewenue pacuemnuvix 3a0au. Wup 3an.
14/51 KonTposnpHast padota Neb no reme «MeTtaasly. IToBTOpEHME




Tema 7. Hemerasunl (11 yacos).

1/52 00630p HEMETAIIIOB 836
2/53 CBoiicTBa ¥ MPUMEHEHUE BAXKHEUIITNX HEMETAIIJIOB JlemoncTpaii ropenns cepel, Gocdopa, 837
MarHusi, JKeye3a B KHCIOPOJIe.
Tabnuna «KnuciaoTHO-0CHOBHBIE CBOMCTBA 838
3/54 OKCH/IbI HEMETAJLIOB.
OKCHJIOB»
4/55 Kucnoposcoaepsxariye KACIOTHI. 838
5/56 OKHUCIIUTENIbHBIC CBOWCTBA a30THOW M CEPHOM KHCIIOT 839
6/57 BoopoiHbIe coeTMHEHNST HEMETAIIIOB. 840
7/58 [IpakTnueckas padorta Ne3. Penienne skcriepruMeHTaIbHBIX TpaxTrueckas paGota Ne3 §42
3aga4 mo teme «Hemeramibiy
8/59 I'eHeTnyeckas CBsA3b HEOPraHUYECKHUX BEIIECTB. Tabmina «I'eneTiieckas CBAsk MEXY KIaCCaMH 841
HEOPraHUYECKUX BEIIECTB
9/60 I'eHeTHUeCcKas CBsI3b OPraHUYECKUX BEIIECTB. 841
10/61 Pewenue 3a0au na yenouxu npespaujeruil. 831
11/62 KonTpossHast padota Ne7 mo Teme «Hemeramisny. [ToBTOpEHUE
Tema 8. Xumusi v sku3Hb (3 yaca)
1/63 XUMHS B IPOMBIIIIICHHOCTH. [IPHHITUITBI XUMUYECKOTO §43
MPOM3BOJICTRA.
XUMHKO-TEXHOJIOTUICCKUE MTPUHIIHUITBI TPOMBIIICHHOTO
2/64 MOJTy4eHHsT MeTa/UTOB. [IpOU3BOACTBO UyryHa. 844-45
ITpou3BOACTBO CTAIH
3/65 Xumust B ObITy. XUMHUECKAst IPOMBIIUICHHOCTD §46-47
OKpY)KaIoIIIasi cpejia.
66 IIpome:kyTouHasi UTOroBasi arrecrauus B popme TToBT.
KOHTPOJILHOH padoThI
67-68 PesepBHoe Bpems




Tpebosanusn K ypoenio n0020moeKu 00yuaouwuxca Ha CMmynenu cpeonezo (noinozo)
oopazoeanusn

IIpeaMeTHO-UHMOPMAIIMOHHASA COCTABJISAIONAS 00PA30BAHHOCTH:

3HAaTb

® BAXHEHIIME XUMHUYECKHE MMOHITHUS: BEMIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsA MacChl, HOH, AJUTIOTPOMHS, U30TOIIbI,
XUMHYECKas CBS3b, AJEKTPOOTPULATEIbHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsi Macca, MOJIApHBIA 00bEM, BEILIECTBA MOJIEKYISIPHOIO U HEMOJIEKYJISPHOTO
CTPOEHHUSI, paCTBOPBI, MIEKTPOIUT U HEIJIEKTPOIIUT, AMEKTPOIUTHYECKAS JUCCOLHALIMS,
OKHUCJIUTEh U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHHE, TEINIOBON 3 deKT
pEaKUrH, CKOPOCTh XMMUYECKON pEaKINH, KaTalln3, XUMUYECKOE PAaBHOBECHE,
YTIIEPOHBIN CKelleT, QYHKIMOHAbHAS TPy, U30MEpHsl, TOMOJIOT U,

® OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUSI MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa,
MEePUOINYECKUI 3aKOH;

® OCHOBHBIC TEOPUU XUMHH: XUMAYECKOH CBSI3U, AIEKTPOJTUTUYECKOMN AUCCOUALINH,
CTPOEHUSI OPraHUYECKUX COCTUHEHUN;

e BaXHEHIIWE BEIIECTBA U MaTEPUAJIbl: OCHOBHBIE METAJUIbI M CIUIABBI; CEPHAs], COJISIHAS,
a30THAs U YKCYCHAs! KUCIIOTHI; IIEJI0UN, aMMHaK, MUHEpaJIbHbIE yI0OpEHUs, METaH,
STHJIEH, alleTUJIeH, O€H30J1, ATAHOJ, )KUPbI, MbLIIa, TJII0K03a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKU, UCKYCCTBEHHBIEC U CHHTETUYECKHE BOJIOKHA, KaYdyKH, IJIACTMACCHI;

JeaTeIbHOCTHO-KOMMYHHKATHBHAS COCTABJIAIONIAsd 00pa30BaHHOCTH

yMeThb:

® Ha3bIBATh M3YYCHHBIC BEILIECTBA O "TPUBUAJIBLHON'" MM MEXKIIyHAPOAHOMN
HOMEHKJIAType;

® OIpeNeNsTh: BAJIGHTHOCTD U CTETIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, THII
XMUMHUYECKOH CBSI3U B COCIMHEHUSX, 3aps]] HOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COCIUHEHUM, OKUCIUTEIh U BOCCTAHOBUTEIb, IPUHAICKHOCTD
BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYECKHX COCIUHEHHIA;

®  XapaKTEepU30BATh: HIIEMEHTHI MAJIbIX IEPUOJIOB MO UX MOJIOKEHHUIO B MIEPHOTUUYECKON
cucteme [I.1. Menzaeneesa; oO1iiie XMMUYECKHE CBOWCTBA METAIIJIOB, HEMETAJLJIOB,
OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX U OPraHUYEeCKUX COCTUHEHHI; CTPOCHUE U
XMUMHYECKHE CBONCTBA U3yYCHHBIX OPTaHUYECKUX COCTUHEHU;

® OOBSICHSTH: 3aBUCHIMOCTB CBOMCTB BELIECTB OT UX COCTABA U CTPOCHUS; IPUPOTY
XUMHYECKOH CBsI3U (MOHHOM, KOBAJIGHTHOM, METAIUTHUECKOH ), 3aBUCIMOCTb CKOPOCTH
XMUMHUYECKON PEeaKIMH U MOJIOKEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

®  BBINOJIHATh XUMUYECKUM 3KCIIEPUMEHT MO PAaCO3HABAHUIO BKHEHIIIMX HEOPraHUUECKHUX
Y OPraHUYECKUX BELIECTB;

® MPOBOJUTH CAMOCTOSITENILHBIN MOUCK XUMUYECKOM MH(OPMAIIUN C UCTIOTH30BAHHEM
Pa3TUYHBIX UCTOYHUKOB (HAYUHO-TIOMYIISIPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); HCHIONB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH ATl 00pabOTKHU U
nepenayv XMMU4ecKor nH(OpMaIlUU U €€ MPEICTaBICHHS B pa3IUYHbIX (hopMax;

LIeHHOCTHO-OPHUEHTAIIMOHHAS COCTABIISIONIAS 06D8.30B8.HHOCTI/II




HCIIOJIB30BATDb l'[pHOﬁpeTeHHLIe 3HAHUHA U YMCHUSA B HpaKTH‘leCKOﬁ HCATCJIbHOCTH U
MOBCETHEBHOM KU3HHU IJIA:

¢ OOBSICHEHUS XUMHUYECKUX SBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U HA
MIPOU3BO/ICTBE;

¢ OIpCACIICHHUA BOSMOXKHOCTH IMTPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX
YCIOBHUAX U OLCHKHU UX HOCJIGI[CTBI/II;'I;

® DKOJIOTHYECKH TPAMOTHOTO TOBEICHUS B OKpY)KaIoIIeH cpene;

® OLICHKH BIIMSHHS XUMHUYECKOIO 3arpsA3HEHUS OKPYKAOIIEH Cpeibl HA OPraHU3M
YeJI0BEKa U JPYTrUe KUBBIE OPraHU3MBI,

e (e30macHOro oOpalleHus ¢ TOPIYUMU U TOKCUYHBIMH BELLIECTBAMU, JA00PaTOPHBIM
000pyI0BaHUEM;

® [IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLEHTPALMH B ObITY M Ha IPOU3BO/ICTBE;

® KPUTHYECKOM OIIEHKH JJOCTOBEPHOCTH XMMHUECKOU MHPOPMALIUU, TTOCTYMAOIIEH U3
Pa3HbIX UCTOYHHUKOB.
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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1iel cTpareruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TaKXke C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbBI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0m@as W HEOpPraHWYecKas XWUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3Y4YeHHIO Yy4eOHOro Marepuajga u oOyClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U DIIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs IMEpBOHAYATLHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMUYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpPBIBAIOT €€ pOJIb B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH UH(POPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  WM3Y4YEHUS  OPHUCHTHPOBAHO  Ha
dbopMupoBaHue y 0O0Yy4YarOIIUXCS MUPOBO33PEHYECKON OCHOBBI JUIsI TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYHIT MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS M COLMAIHM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
Pa3TUYHBIX BHJIOB JICSITEIBHOCTH: pEHIeHUs MpoOjieM, TMOWCKa, aHalu3a W
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIENI0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
0o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEHEr0 OOIIEero o0pa3oBaHus, MPU ONPEASICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MpeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBstroTCSA:

e (QopMHupoBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMHUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

® pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3ydeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MPEeANoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS MX B PEAIbHOMN KU3HU
IUTSL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1pU U3yYEeHUH HpeaMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauYEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JMJISI Pa3IUYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0I01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUH TJI00abHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW MJI TPUHATHAS TPAMOTHBIX PEIICHUH B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4Kcio 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUU, Ha 0a30BOM ypPOBHE
cpeaHero obimiero oopazoBanus, coctaBisier 68 yacoB: B 10 kimacce — 68 daca (2
yaca B HeJeno), B 11 kimacce — 68 yaca (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHHYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKMX BewecTB. l'oMonorus, wu3omMepus. XUMHUYECKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUIO OPTAHUYECKUX BEILIECTB
[pU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HaXO0XKACHUE B NPHUPOJE, MOJIYYECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE .

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOWCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MpOCTEUIINK MPEICTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE U NMpPUMEHEHHE. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTD
apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. IIpUpomHbIi ra3 WU IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUUYECKON pabOThl: MOJYyUYEHHE ITUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB pEeaKivu).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. MeETaHON MW 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHy, TOpPEHHE), NpPUMEHEHHE. BoIOpOoIHbBIE CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
duznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOIOATOMHbIE cnupThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunasl U kemowvl. Dopmanpaerui, aneTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3MUYECKHEe U XMMUYECKHEe CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJTydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK MPECTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0kHbIX 3QupoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxuciaenne aMMmHuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmeau(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coenuHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalysl, KaUeCTBEHHbIE peaklUu Ha OeJIKu.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHHs BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATHH, SABIAIOLIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJAEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeIMeTHbIM ¥ TpeaMeTHbiM). HayuHo-meToguyeckoi  OCHOBOM IS
pa3paboTKU IUTAHUPYEMBIX pE3YyJbTAaTOB OCBOCHMSI MPOrpaMM CPEAHEro OOIIero
o0pa3oBaHus SABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B CcoOTBeTCTBMM € CHUCTEMHO-AESTENIBHOCTHBIM TOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MpeaMera «XHUMHs» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAaHHWE OOYYAIOIIUMHCS POCCUMCKONW Tpa)KJaHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaIULIUi 0a30BOI HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, IPUCYLIIUMHU LEJIOCTHOMN
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS JKOJIOTMUECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HECHHBIE IIaHBI.

JIM4HOCTHBIE pE3yJbTAaThl OCBOEHUS NpeaMeTa «XUMHUS» [TOCTUTAlOTCAd B
€ANHCTBE Yy4eOHOM W BOCHUTATENBHOM JESITEIHbHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU U
UjieaaMu pOCCUHUCKOTO IPakIaHCKOTO OOIIeCTBa, MPUHATHIMUA B OOIIIECTBE HOPMAMHU
W TpaBUJIaMU  TIOBEJCHUSA, CIOCOOCTBYIOIIMMHU TMpoIleccaM  CaMOIO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyYaIOIINUXCS.

JIM4HOCTHBIE  PE3ydbTaThl OCBOCHHS  MpeaMeTa «XUMHS»  OTPAKAIOT
chOpPMHPOBAHHOCTh OMBITA [MO3HABATEIIBHOW M TMPAKTUYECKON JEATEIHHOCTH
OOy4JarommXCcs MO0 pean3alii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUs OOYYalOIIUMHCS CBOMX KOHCTUTYLHMOHHBIX MpaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTAaBICHUS O COLMAJIbHBIX HOPMax U MpaBWiIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATENbHOCTU MPU CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUH y4E€OHBIX U MO3HABATEJbHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HaMEPEHUs, JOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

IIEHHOCTHOT'O OTHOILIGHHMS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXXEHUS K TMPOIECCY TBOpPYECTBA B 0OJIACTM TEOPUU M MPAKTUYECKOTO
NPUMEHEHHS] XUMHUHW, OCO3HAHHS TOTO, YTO JOCTIKCHHMS HAyKH €CTh pPe3yJbTat
JUIMTENIBHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpECa W MO3HABATEILHBIX MOTUBOB B TMOJIYYEHUU U TOCIEAYIOIIEM aHaTU3e
uH(OpPMaIINH O MEPEIOBLIX JTOCTHKEHHUSIX COBPEMEHHON OTECUECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEAEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
NO3WLHMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IOCJIEACTBUH 3THX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS  IIEHHOCTEM 370poBOro M  Oe3omacHOro oOpa3a  KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3HUecKoMy u
IICUXUYECKOMY 3/10POBBIO;

coOmrofieHns TpaBwi Oe30mMacHOro oOOpalieHus ¢ BEHIeCTBAMU B  OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMSI [IEHHOCTHM TMPaBWI  HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJIECACTBUN M HEMPHUATHS BPEIHBIX MPHUBBIUCK (yHMOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATEIbCKOM
NEeATEeNIbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUM MPAKTUUYECKUX 3a7a4 COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOErO KJacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY HU3Y4YEHHUIO Mpodeccuil pa3iudyHoro pojaa, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXKEHHUSI K TPYY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JNEATEIbHOCTH;

TOTOBHOCTM K  OCO3HAHHOMY BBIOOPY  HMHAUBUIYAJIbHONH  TPacKTOPUU
oOpazoBaHus, Oyayiiel npodeccuu U peain3aiui COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH 1IeJIeCOO0Pa3HOr0 OTHOIIEHUS K TMPUPOJIe, KaK HCTOUYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3€MJIE;

MOHUMAaHUs TJI00ATBHOTO XapakTepa »JKOJOTHMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/Ib;

OCO3HAHUS HEOOXOJIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PAIIMOHATIBHOTO TPUPOAOTIOIH30BAHUS;

AKTUBHOTO HEMPUSATUS JEUCTBUHN, MPUHOCSIINX BPEl OKPYKAIOIIEH MPUPOTHON
cpene, yMEHHUs MPOTHO3UPOBATH HEOJIArompUsITHBIE SKOJIOTUYECKHUE IOCIECACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHS PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, DKOJIOTUYECKOU KYJIbTYPHI,
OMbITa JEATEIbHOCTUA SKOJOTHYECKON HANPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON M COLIMAJILHOM MPAaKTUKE, CIIOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UI€O0JIOTHUN XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHHS €€ poiau B
(GbOpMHUpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3aHUU IEIOCTHOTO
NpelCTaBlIeHUsI 00 OKpYyKarolleM MHpE KaK O €JUHCTBE NMPHUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U penieHuH MpoOJeM COXpaHEHUs
MIPUPOJITHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYUMOCTH XUMHH JJISI COBPEMCHHOM ITUBMITH3AIIHH
B €€ T'yMaHUCTUYECKOW HAMPABICHHOCTU W BaXKHOW POJIM B CO3JaHUU HOBOUM Oa3bl
MaTepHAIbHON KYJIBTYphI, PEIICHUU TJIOOANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEeJOBEUECTBA — CBIPbEBOW, DSHEPreTHYECKOW, TMHIIEBOM U  3KOJOTMYECKOU
0e30macHOCTH, B Pa3BUTUN MEIUIIMHBI, 0OCCTICUCHUN YCJIOBHUH YCIENIHOTO Tpyaa U
HKOJIOTHYECKH KOM(DOPTHON KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW  TIpaMOTHOCTH: TOHMMAHHUS  CYU[HOCTH  METOJOB
MO3HAHUS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIyyaeMble 3HAHUA JIA aHaiu3a U OOBACHEHUS SBICHUN OKPYKAIOIIEro Mupa u
MPOUCXOJAIIMX B HEM U3MEHEHUU, YMEHUs JeiaTh 0OOOCHOBAaHHbBIC 3aKIIOUYEHUS Ha
OCHOBE Hay4HbIX (PAaKTOB M MMEIOLIUXCSA JTAHHBIX C LEJIbIO MOJIYUYEHHUS IOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH ~ CaMOCTOSITENIbHO HCIIOJNIBb30BaTh XWMHMYECKHE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpECa K IIO3HAHUIO U UCCIIEA0BATEIBLCKON EATEIbHOCTH;

FOTOBHOCTM W CIIOCOOHOCTH K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caMo00pa30oBaHUIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3iudHbIX cepax MpoPecCHOHATBHOU
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3yJabTaThl OCBOCHUS Y4EOHOro mpeameTra «XUMHUsS» Ha
YPOBHE CpeIHEeTO 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC JUTSE dbopmupoBaHus MUPOBO33PEHUS oOyJarommuxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIeHAyYHbIE TOHSTHSA, OTpPaKaIOIIUe
IIEJJOCTHOCTh HAayYHOM KapTUHBI MHpa U CHEeUU(PUKYy METOJAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
poliecc, CUCTeMa, Hay4HbId (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBUS (ITO3HABATEIbHbIE, KOMMYHHKATHBHEIE,
peryIsTHBHBIE), oOecreunBarone GopMupoBaHue (HYHKIIMOHATILHONH T'PAMOTHOCTH
U COITMATIbHOM KOMITETCHITUN 00YUaOIIMNXCS;

CIOCOOHOCTh 00YUAOIIMXCS HUCIOIB30BaTh OCBOCHHBIEC MEKIUCITUIUIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWSA ©  YHHBEpCaJbHble  y4YcOHBIC  JICHCTBUS B
ITO03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJIbTAaThl  OTPaXalOT OBJIAJICHWE YHUBEPCAJbHBIMU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMH JICHCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NMO3HABATEJbHbIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeicTBHS:

CaMOCTOSTEILHO (hOPMYIIMPOBATh M aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENISATh 1EJIH JEeATEeIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUU UX
TOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU ETAMU;

WCTOJIb30BAaTh IPU OCBOCHHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBLICJISITh XapAaKTEPHbIE NPU3HAKH TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,
HCTOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHS JJIs1 OOBSICHEHHUS OTACIBbHBIX (DAKTOB U
SIBIICHUIM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JJI KJIacCU(DUKAIIMU BEIIECTB U XMMUUYECKHUX
peaxkiui;



YCTaHaBIIUBaTh  NPUYMHHO-CIEICTBEHHBIE  CBS3UM  MEXKAY  M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXkAcHUs (MHIYKTUBHBIC, JCAYKTHUBHBIE, IIO
AQHAJIOTUM), BBIABISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TIPOIIECCE TMO3HAHMS, HCIOJb3yeMble B XUMHH CHUMBOJUYECKHE
(3HaKOBBIE) MOJIeNH, MPEOOPa30BLIBATH MOJICNbHBIE MPEACTABICHUS — XUMHUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMU4YecKasi popMmyra, ypaBHEHUE XUMUYECKONU PEaKIIUuu —
Opy pElIeHWH Y4YeOHBIX TO3HABATEIBHBIX W MPAKTUYECKUX 3aJlad, NPUMEHSTH
Ha3BaHHbBIE MOJIEIbHBIC TPEJACTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJI€Th OCHOBAMH METOJIOB HAyYHOT'O IIO3HAHUS BEIIECTB U XUMHUYECKHX
pEeaKLHnii;

dbopMynTUpOBaTh 1EIU U 3aJla4l UCCIICIOBAHUS, UCII0JIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO C(POPMYITMPOBAHHBIE BOMPOCH B KaUue€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBl g (OPMHpPOBAHUS TUIIOTE3bl IO TMPOBEPKE MPAaBHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HAaBBIKAMH CAMOCTOSITEIbHOTO IUIAHWPOBAHMS U IMPOBEICHUS
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPILIEHCTBOBATH yYMEHHS HAOIIOJATh 32 XOJIOM
npolecca, CaMOCTOSITEIbHO IPOTHO3UPOBAThH €ro  pe3ylbTar, (popmynupoBaTh
000011IeHNUsT ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTU PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT  YYCHUYECKOHW  HMCCICAOBATEIBCKOW W MPOEKTHOM
NEeSTEBHOCTH, MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOUCKY
METOAOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3IM4YHbIX METOJ0B
MTO3HAHMUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B  PA3IUMYHBIX HCTOYHUKAX UWHGPOpMau (HAy4dHO-
MOMYJsIpHAs JTUTepaTypa XUMUUECKOTO COJEP KaHMsI, CIIPABOYHBIC TTOCOOUS, PECYPCHI
WNuTtepHera), aHanmu3upoBaTh WHGOPMAIMIO  pa3IUYHBIX BUAOB U  (GopM
MPEACTaBICHUS, KpUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

dbopMynHpoBaTH 3ampPOCHl M MPUMEHSATh PA3IUYHBIE METOIbI TPU TOUCKE |
oroope wHpOpMaMH, HEOOXOAUMON [T  BBITIOJIHEHHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO THUIIA;

npuoOpeTatb OMBIT HUCIOJB30BAHUS  HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUU U PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATH ONTUMAIBHYIO (OpMY MpeACTaBIeHUs] HH(OpMALIUU
(cxembl, rpaduKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



MCII0JIb30BaTh HAY4YHBIHN SI3bIK B KQUECTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uH(popMalMeil: NPUMEHITh MEXKIpEeAMETHbIE ((QU3NUYECKUEe M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (OpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIONb30BaTh M  MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HAaTJITHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3aJ]aBaTh BOINPOCHI IO CYILECTBY OOCYKIAaeMOW TEMBI B XOJ€ AMAIOra W/Win
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM IPEIJIOKEHHUSI OTHOCUTEIIHHO
BBIMOJTHEHUS MTPEIJIOKEHHON 3a/1a4u;

BBICTYNATh C TNPE3eHTalMell pe3yJbTaTOB I[103HABATEIBLHON JESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHMKAMHU MPHU BBHIMOJHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKOH padoThl MO HCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3alii y4eOHOro npoekTa U (popMyInpoBaTh BHIBOJIBI IO
pe3ynbTataM MPOBEAEHHBIX HMCCIEIOBAaHUN MyTEM COTJIACOBAHHS IMO3UIMI B XOJ€
00CYXJIeHUs U 0OMEHa MHEHUSIMHU.

OBiajeHue YHUBEPCATBLHBIMH PEryJTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO IUIAHUPOBAaTh M OCYIIECTBISTH CBOIO IO3HABATEJIBHYIO
JesITeNIbHOCTh, Ompefensas €€ Lead M 3a7add, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOAMMOCTH  KOPPEKTHpOBaTh IpeajaraéMblil  aJroput™M JEWCTBUH  IpHU
BBIMIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIbCKMX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN Ccrnocod HUX peumeHus ¢ Y4ETOM IOJIy4eHHsS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBJISATh CAMOKOHTPOJIb CBOEH JESATENbHOCTH Ha OCHOBE CaMOaHajlu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:

chOPMUPOBAHHOCTh  TPEJACTABICHUNA O  XHUMHYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAYUYHON KapTHHBI MHUPA, POJIM XMUMHUHU B MO3HAHUU SIBICHUN MPUPOIBI,
B (OPMHUPOBAHWHM MBIIUICHUSI W KYJIbTYpbl JHMYHOCTH, €€ (YHKIIMOHATHHOU
IPAMOTHOCTH, HEOOXOJWMOW [JIsi PEIIeHUs] MPAKTHUYECKUX 3aay U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIINe MOHITUS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsA 000JI0UKa
aTomMa, MOJIEKYyJia, BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHasi ¢dopmyna (pa3BEépHyTass U COKpalléHHasi), MOJb, MOJISIpHash Macca,



MOJISIDHBI  O0BEM, YIJIEpOAHBIA CKENeT, (PYHKIHOHAJbHAs TpYyIa, paauKall,
M30MEpHsi, U30MEPHI, TOMOJIOTUYECKHUIN Psijl, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPO U
a30TCOJIep)KAIllUe  COCIMHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpHUsl CTPOCHUS
oprannueckux BeimecTB A. M. BbyTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHMHHU; MHUPOBO33PEHUYCCKHE 3HAHUS,
JIeXkKaIue B OCHOBE TOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(akTONOrM4YEeCKUEe CBEJEHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHMHM M O€30MacHOM
UCIIOJIb30BAHUM BAXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JeSITENbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHH BBISBISATh XapaKTEPHbIE NPU3HAKUA TOHSITHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOUIWE IOHSATHUS TIPH
OTMCAHWU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHU;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJIb30BaTh XUMHUUYECKYH) CHUMBOJIMKY IS
COCTaBJICHHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOH) hopMyI
OpraHUYECKUX BEIIECTB M YPAaBHEHUM XMMUYECKUX PEAKIIMM, U3TOTaBIUBATh MOJIEIIN
MOJIEKYJI OpPraHMYEeCKMX BEIIECTB [JIl WUIIOCTpAlMd WX XUMHUYECKOIOo H
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPraHWYEeCKUX BEIIECTB IO UX COCTaBy MU CTPOCHHUIO K OIPEIEIEHHOMY
KJIaccy/Tpymnne CcoeAuHEeHUN (YIJIEBOJIOPOIbI, KHCIOPOJ M  a30TCOAEpKalue
COEIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHHUsI), J1aBaTh MM Ha3BaHHUS IO
cucremarnueckoii HomeHknatype (IUPAC), a Takke NpUBOAWTH TPUBHUAJIbHBIC
Ha3BaHUS OTIEJIbHBIX OpPraHMYECKUX BEIIECTB (ITUIIEH, MPOMWIECH, AalETUJICH,
ATWJICHIJIMKONb, TIUIEpUH, (QeHomn, GopMallbaerua, ameTaabIeru, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAS KUCIIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHS OMNPEAENSATh BHJBI XWMHUYECKOW CBA3U B
OpraHUYECKUX COECTMHEHUSX (OJUHAPHBIE U KPATHHIE);

chOpPMHUPOBAHHOCTh YMEHUS TPUMEHITh TIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa s 0ObsSICHEHUSI 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTePU30BaTh COCTAB, CTPOCHUE, (PU3HUCCKHE
M XUMUYECKHE CBOWCTBAa THUIIUYHBIX NPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, dTaH, dTWICH, MPONWICH, arlleTiwieH, Oyraauen-1,3,
MeTunOyTaaueH-1,3, 6€H30J, METaHOJ, ITaHOJ, ITHUJICHTJIMKOJb, TIULEPpHH, (HEHOII,
aneTanablerujl, MypaBbuHas U YKCYCHas KHCIOTBI, IJIIOKO3a, KpaxMmall, LeJUII0J103a,
AMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU



YpPaBHEHUSIMU  COOTBETCTBYIOIIUX XMMHUYECKMX pEaKIUid ¢ HCIOJIb30BaHUEM
CTPYKTYPHBIX (pOpPMYII;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHHUKHU YIJIEBOJOPOIHOIO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, yrojib), CIOCOOBl UX MEePepabOTKU U MPAKTHUECKOE
MpUMEHEHUE POAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIYUCICHHS IO XUMHYCCKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOJIyKTa
peaklyy Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 MCXOJHBIX BEIECTB
WM TIPOJIYKTOB PEAKITUN);

c(hOpMHPOBAHHOCTh YMEHUM BJIaJ€Th CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJAX
HAyYHOTO TIO3HAHUS, UCITOJIB3YEMbIX B XMMUU TIPH U3yUYCHUHN BEIIECTB U XUMUICCKUX
ABJICHUN (HaOIO/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE), UCIIOIH30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAHUS JJIS IPUHSITHS PCIICHUNA B KOHKPETHBIX JKU3HCHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIICCTBAMHU U UX MIPUMCHCHHEM;

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh NpaBHIIa IMOJB30BAHUS XUMUYECKON
nocyaoi u jabopaTopHbiM OOOpYJOBaHUEM, a TaKXkKe MpaBuiIa OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO J1a0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHUPOBAHHOCTh yYMEHUW IUJIAHUPOBATh U  BBIMIOJNHATh XUMHYECKUUH
HKCIIEPUMEHT (TMpEeBpalIeHUs] OPraHUYECKUX BEIIECTB MPU HArpEeBaHUH, MOTYYEHHUE
ATUJIEHA U U3YyYEHHE €T0 CBOMCTB, KAUECTBEHHbIE PEAKIMU OPraHUYECKUX BEIECTB,
neHaTypaiusi 0eIKOB IIPU HArPEBaHUHU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHH C
IpaBUIaMU TEXHUKH 0€30MMacHOCTH MPH OOpaIlleHHH ¢ BEIIeCTBAMHU U JJA0OPATOPHBIM
0o00OpyAOBaHUEM, TPENICTABISATh PE3YJIbTAThl XUMHUYECKOTO IKCIIEPUMEHTa B (opMme
3aliCH YpPaBHEHMH COOTBETCTBYIOIIMX peEakiuid ¥ (HOpMYyIUpOBaTH BHIBOJABI HA
OCHOBE ATUX PE3yJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHWH KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHOpMAINIO, TONYYaeMyK) U3 pa3HBIX MCTOYHUKOB (CpelIcTBa MacCOBOU
undopmaruu, IHTepHET U ApyTruXx);

c(hopMHUPOBAHHOCTH yMEHUMU cobroaaTh npaBuia AKOJIOTHYECKHU
1eJIeCO00Pa3HOr0 TMMOBEACHUA B OBITY U TPYNOBOM JEATENBHOCTH B IEIAX
COXPAHEHHUSI CBOEr0 3J0pPOBbS M OKpPYKAlOUIEH NPUPOIHON Cpelpl, OCO3HABaTh
OMMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTAaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHWMas cMmbica mokazatens [IJIK, moscHsaTh Ha mpumMepax cmocoObI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS KX BPEAHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Ui 00y4aroluXcsi C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJIaX IO3HAHHUS BEIIECTB W
XUMHUYECKUX SBICHUM;



JUISL  CIIETIBIX U CHA0OBUASIIMX OOY4YarOUIUMXCSl: YMEHUE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitnsg mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
HauMeHoBaHue pa3esioB 4 TeM (undposbie)
Ne n/m Kontpoabnsie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIC
padoThbI padoThI
pecypchl
Paspnen 1. TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XUMHH
[IpenmMeTr opraHnyeCcKOn XUMHHU.
1.1 Teopust CTpoeHHUsI OpraHUYECKUX 6
coenuHeHuid A. M. bytneposa
Hroro no pazneny 6
Pa3znea 2. YriieBoaopoabl
51 [IpenenbHbIE YTIEBOAOPOIBI — 4
' AJIKaHbI
HenpenenvHble yrieBogopobl:
2.2 bed YHICBOAOPOL 12 1
AJIKEHBI, aJIKaIUCHbI, aJTKHHbI
2.3 ApoMaTH4ecKue yrieBOJ0POIbI 4
54 [IpupoaHbIle HCTOUHUKH 5 1
' yIJI€BOJ0POJIOB U UX IepepaboTKa
Uroro no pazneny 26
Paznen 3. Kuciiopoacoaep:kamue OpraHudeckie coeIuHeHus
3.1 Crouptel. @eHon 6




3.9 Anpneruasl. KapboHoBbie 14
' KUCITOTBI. CII0KHBIE Y)UPBI

3.3 VrieBoanl 6
Uroro no pazneny 26

Paznen 4. A3orcoaeprkanue opraHudeckre coeJMHEeHUsI

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6

Hroro no pazneny 6

Paznen 5. BeicokoMosiekyJIsspHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 4

Uroro no pazneny 4

OBILEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonnuecTBo yacos
Ne JlaTa
o/ Tema ypoka Beero KonTposbHbIe IIpakTHyeckue e
padoThbI padoThI
1 [IpenmeT opraHM4ecKon XUMHUH, €€ 5
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
Teopust CTpOCHUST OPTaHUYECKUX
2 coenuHenuii A. M. bytnepona, eé 2
OCHOBHBI€ MOJIOKECHUS
[Ipencrasienue o kiaccupuKaimu
3 oprannyeckux Beniects. Homenknatypa 5
(cucteMaTuueckas) U TpUBUAJIbHBIE
Ha3BaHUs OPraHUYECKHUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 5
TOMOJIOTUYECKUH PAJT
5 MertaH 1 3TaH — OPOCTEUIITNE 5
IIPEACTABUTEIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA 2
7 OTUJIEH U NIPONUJIEH — MPOCTEHIINE 5
MPEICTABUTENN AJIKEHOB
3 [IpakTuueckas padorta Ne 1. «Ilonyuenue 5 1

9THUJICHA 1 U3YUYCHHC CI'O CBOMCTBY




Penrenue 3amau

Ankanuensl. bytaguen-1,3 u
metunOyTaauen-1,3. [lonyyenue
CHHTETUYECKOTO KayuyKa U pEe3UHbI

10

AJKUHEBL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTHYCCKUH PSII.
AneTHIICH — TPOCTEHIITNI TPeICTaBUTEh
AJIKNHOB

11

Brruncnenus mo ypaBHEHHIO XUMHUYECKOM
peakiuu

12

Apenbl: 0€H30J ¥ TOIyosI. TOKCUYHOCTD
apeHoB

13

I'eneTnueckas CBA3b YrjieBoaopoaos,
IMPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM

14

[TpupoIHbIE HCTOYHUKHU YTIIEBOIOPOJIOB:
NPUPOTHBIN Ta3 ¥ MONyTHEIC HE(PTIHBIC
rasbl, HeTh ¥ IPOYKTHI €€ epepaboTKu

15

[TpupoIHbIE HCTOYHUKHU YTIIEBOIOPOJIOB:
IPUPOIHBIN Ta3 U TOMYTHBIE HEPTIHBIC
ra3bl, HeTh ¥ MPOAYKTHI €€ epepadoTKu

16

KonTtponbshas pabota 1o pazueny
«YTJIEBOI0POJIBD)
AHanu3 KOHTPOJIbHOU paboThI

17

HpeI[eJ'H)HBIe OJHOATOMHBIC CIIMPTHI:




MECTAHOJI 1 3TaHOJI. BOI[OpOI[HaH CBA3b

MHoroaToMHbIE€ CIIMPThI: OSTUJICHIJINKOJIb

18
U TIIUIEPUH

19 deHOoJT: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE
U XUMUYECKHE CBONCTBA, MPUMEHEHHUE

20 Anpaeruanl: GopMalbIeTUl U
areraapaerun. AneTox

21 OnHOOCHOBHBIE TIPE/IC/IbHBIC KapOOHOBBIC
KHUCJIOTHI: MypaBbUHAS U YKCYCHAasI
[Ipaktuueckas pabora Ne 2. «CoiicTBa

22 pacTBOpa yKCYCHON KUCIOTBI»
Pemenue 3agau
CreapuHoBas U OJIEMHOBAsSI KUCIIOTHI, KaK

23 IPEACTaBUTEN BBICIIUX KapOOHOBBIX
KHCTIOT

24 Mpblia KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, MX MOIOIIee NCHCTBUEC
Crnosxxnblie 23UpPHI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

26 XKupsl: ruaponn3, NpUMEHEHHE,
Ouonorudeckas poib KUPOB

57 VYTIeBobI: cOCTaB, KiacCu(UKAIHS.

Baxwueimme npeacTaBuTeNn: TIIFOK03a,




dpykTO3a, caxaposa

Kpaxman u nemionosa Kak npupoHble

28 2
MTOJIUMEPBI
KontponbHas paboTa no pasueiy

29 «Kucnopoacoaepxaiine opraHu4ecKue 2
COCTMHEHUSD

30 AMWHBI: METUJIAMHUH U aHWJINH 2
AMUHOKHCIIOTHI KaK aM()OTEpHBIE

31 OpraHUYeCcKHe COCTUHEHUS, UX 2
Oouonornyeckoe 3HaueHue. [lenTumpl

39 benku kak MpupoIHbIC 5
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

33 OCHOBHBIE MOHSTHS XUMUU 5
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU N
OcHOBHBIE METO/IBI CUHTE32

34 BBICOKOMOJICKYJISIPHBIX COSIUHEHUM. 2
[LmacTMaccsel, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akninmonepnoe o0iectBo «M3narenscTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET



	Требования к уровню подготовки обучающихся на ступени среднего (полного) образования
	Предметно-информационная составляющая образованности:
	знать
	 важнейшие химические понятия: вещество, химический элемент, атом, молекула, относительные атомная и молекулярная массы, ион, аллотропия, изотопы, химическая связь, электроотрицательность, валентность, степень окисления, моль, молярная масса, молярны...
	 основные законы химии: сохранения массы веществ, постоянства состава, периодический закон;
	 основные теории химии: химической связи, электролитической диссоциации, строения органических соединений;
	 важнейшие вещества и материалы: основные металлы и сплавы; серная, соляная, азотная и уксусная кислоты; щелочи, аммиак, минеральные удобрения, метан, этилен, ацетилен, бензол, этанол, жиры, мыла, глюкоза, сахароза, крахмал, клетчатка, белки, искусст...
	Деятельностно-коммуникативная составляющая образованности:
	уметь:
	 называть изученные вещества по "тривиальной" или международной номенклатуре;
	 определять: валентность и степень окисления химических элементов, тип химической связи в соединениях, заряд иона, характер среды в водных растворах неорганических соединений, окислитель и восстановитель, принадлежность веществ к различным классам ор...
	 характеризовать: элементы малых периодов по их положению в периодической системе Д.И. Менделеева; общие химические свойства металлов, неметаллов, основных классов неорганических и органических соединений; строение и химические свойства изученных орг...
	 объяснять: зависимость свойств веществ от их состава и строения; природу химической связи (ионной, ковалентной, металлической), зависимость скорости химической реакции и положения химического равновесия от различных факторов:
	 выполнять химический эксперимент по распознаванию важнейших неорганических и органических веществ;
	 проводить самостоятельный поиск химической информации с использованием различных источников (научно-популярных изданий, компьютерных баз данных, ресурсов Интернета); использовать компьютерные технологии для обработки и передачи химической информации...
	Ценностно-ориентационная составляющая образованности:
	использовать приобретенные знания и умения в практической деятельности и повседневной жизни для:
	 объяснения химических явлений, происходящих в природе, быту и на производстве;
	 определения возможности протекания химических превращений в различных условиях и оценки их последствий;
	 экологически грамотного поведения в окружающей среде;
	 оценки влияния химического загрязнения окружающей среды на организм человека и другие живые организмы;
	 безопасного обращения с горючими и токсичными веществами, лабораторным оборудованием;
	 приготовления растворов заданной концентрации в быту и на производстве;
	 критической оценки достоверности химической информации, поступающей из разных источников.

