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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma Kypca XuMHHM pa3paboraHa k y4yeOHukam aBTopoB O. C.
I'abpuensna, 1. I'. Octpoymona, C. A. CmagkoBa mis 8-9 kjaccoB o0IreoOpa3oBaTeIbHbBIX
opranm3anuii Ha ocHoBe [IpumMepHOl paboyeil mporpaMMbl OCHOBHOTO 0OOIIET0 00pa3oBaHUs 1O
xumun. 8-9 kmaccel. ABtopel O.C. I'abpuensH, A.B. Kymmosa. MockBa: «/Ipoda» 2015 .
CrpykTypa u cozaepkanue paboyeil mporpaMMbl COOTBETCTBYIOT TpeOoBaHUsAM DenepaibHOTro
roCyIapCTBEHHOT0 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOIO 00111ero o0Opa3zoBaHus. AjpecoBaHa
yuutensm MBOVY nunei «Texnndeckuit», padortatomum no YMK O. C. I'abpuensna, U. T.

OctpoymoBa, C. A. Cnankosa.

B cootBercTBUU ¢ DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIBHBIM CTaHAAPTOM
OCHOBHOTO 00IIero o0pa3oBaHMs ydalluecs TOJDKHBI OBIAJECTh TAaKUMHU IT03HABATEIHHBIMU
y4eOHBIMU JICHCTBUSMH, KaK YMEHUE (OPMYIHUPOBATH MPOOIEMY U THUIOTE3Y, CTABUTH IEIU U
3a/1aud, CTPOUTH IUIAHBI JOCTHKEHUS IIeJIed M PELICHHs TMOCTaBICHHBIX 3ajJad, MPOBOJMUTH
SKCIIEPUMEHT M Ha €ro OCHOBE JeJIaTh BBIBOJBI M YMO3AaKJIIOUCHHUS, TMPEJACTaBIATh HUX U
OTCTauBaTh CBOIO TOYKY 3peHus. Kpome 3TOoro, yuaiuecs TOJDKHBI OBJIQJIETh IMPUEMaMHU,
CBS3aHHBIMU C OINpE/CIICHUEM TMOHATUN: OrPaHUYUBATH HMX, ONHUCHIBATh, XapaKTEpPU30BaTh U
cpaBHuBaTh. CieaoBaTesbHO, NMPU U3YYEHUH XMMHHM B OCHOBHOM IIKOJIE y4YallMecs JIOJKHbI
OBJIaJICTh Y4€OHBIMU JCUCTBUAMHU, MO3BOJSIONIMMHA UM JOCTUYH JTUYHOCTHBIX, MPEIMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

[Ipennaraemass mporpaMma IO XHMHH pacKpblBaeT BKJIaJ ydeOHOro mpeaMmeTa B
JIOCTHIKEHHE 1Ieied OCHOBHOTO  00mero o0pa3oBaHusT W ONpENENsSeT  BaKHEHIIHe
coJIepXKaTeNIbHbIC TUHUU TIPEAMETA:

«BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHUU BEIIECTB, X CBOMCTBaX M OMOJIOTHMUECKOM
3HAYCHUH;

«XUMHYECKasi PeaKlus» — 3HaHHUE O MPEBPAIICHUSAX OJIHUX BEIECTB B APYTHE, YCIOBUIX
MPOTEKAHUS TAaKUX MPEBPAIICHUHN U CIIOCO0aX YIPaBICHUS PEaKIUSIMH,

«MPUMEHEHHUE BEIIECTB» — 3HAHHWE M OMBIT 0€30MacHOro oOpaleHus C BEIIeCTBaMH,
MaTepuaIaMH U MPoIeccaMy, HEOOXOIUMBIMY B OBITY M Ha TIPOU3BO/ICTBE;

GI3BIK XUMHUW» — OTICPUPOBAHHE CHCTEMOW BaXKHEHININX XMMHUYCCKHX MMOHSITHU, 3HAHUE
XUMHUYECKOH HOMEHKIIATYphI, a TaKKe BJIQJICHUEC XHMHUYECKOH CHUMBOJIMKOW (XMMHYECKUMU
dbopmynamu u YpPaBHEHUSIMU).

IIEJIX ¥ 3AJAYH, PEIIIAEMBIE IIPU PEAJIM3ALIUA PABOYEW MPOT'PAMMBI
esun u3yyeHuss XuMHUHM.

N3ydyeHne XuMHUM B OCHOBHOM ILIKOJIE HAIIPABJIEHO:

* Ha OCBOCHHE BAXKHEWIINX 3HAHUM OO0 OCHOBHBIX TOHATHSX M 3aKOHAX XHUMHH,
XAMHUYECKOW CUMBOJIUKH;

* Ha OBJIQJICHWE YMEHMSIMHU HAOJIO/IaTh XUMHYECKUE SBJICHHS, MMPOBOJUTh XUMHUYECKUN
HKCIIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XMMHUYECKUX (DOpPMYN BEIIECTB W ypaBHEHUI
XUMHYECKHUX PEaKIUii;

* Ha pa3BHUTHE MO3HABATENIBHBIX HMHTEPECOB W HWHTEIJIEKTYyalbHBIX CIOCOOHOCTEH B
MPOIIECCE MPOBEJACHUSI XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIILHOTO MPUOOPETEHUS 3HAHUN
B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTIMHU;

* HA BOCIUTAaHWE OTHOIICHHWS K XHMHHM Kak K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIIeUeI0BEYECKOM KyIbTYpHI,

* Ha TPUMEHEHHE TOJTYYCHHBIX 3HAHWM U yMEHHUH i OE€30MacHOTO HCIOIh30BAHUS
BEIIECTB M MATEpUaJOB B OBITY, CEIHCKOM XO3AWCTBE M HA MPOU3BOACTBE, PEIICHUS
MPAKTUYECKUX 3a7a4 B MOBCEIHEBHOM >KU3HM, NMPEIYNPEXKIACHUS SBICHUNW, HAHOCSIIUX BpPEX
3JI0POBBIO YEJIOBEKA U OKPYXKAIOLIEH CpeJie.

3agaum udyyeHuss XuMHUH.

e @OpMHUpPOBAHHME VY YYAIIMXCS 3HAHUA OCHOB XWMHYECKOM HAYKH: Ba)KHEHIINX
(bakTOpoB, MOHATHUN, XUMHUYECKUX 3aKOHOB W TEOPHH, S3bIKAa HAYKH, TOCTYIMHBIX 0000IIEeHUI
MHPOBO33PEHUECKOTO XapakTepa.

e Pa3BuTue ymMeHHMI HaOMOAaTh M OOBACHATH XUMUYECKUE SIBICHUS, MPOUCXOISIINE B
pHUpoJie, 1abopaTOPUH, B MOBCETHEBHOMN KU3HHU.

e dopMupoBaHWE CHEIUATBHBIX YMEHHI: OOpamarbCcsi C BEMICCTBAMHU, BBITIOJHSTH



HECIIOKHBIE SKCIIEPUMEHTHI, COOJIOAas MpaBUiIa TEXHUKU 0€30MacHOCTH; TPAMOTHO NMPUMEHSTh
XMMHUYECKHE 3HaHUS B OOLIEHUHU C IPUPOJION U B MOBCETHEBHOM JKHU3HU.

e PackpbliTue I'yMaHMCTHMYECKOM HAIPABICHHOCTH XWUMHH, €€ BO3PACTAIOLIEH pOIU B
PELICHUH TIABHBIX MPOOJIEM, CTOSIIUX TEpe] YeIOBEYECTBOM, M BKJIA/la B HAYYHYIO KapTHHY
Mupa.

e Pa3ButHe MUHOCTH OOy4yarOUIMXCA: UX MHTEIUIEKTYalbHOE M HPABCTBEHHOE
COBEpPILEHCTBOBAaHUE, (POPMHUPOBAHUE Y HUX I'YMAHUCTHUECKUX OTHOLICHUH M HKOJIOTHYECKU
11eJI€CO00Pa3HOTo MOBECHUS B OBITY U B IIPOIIECCE TPYAOBOM JESTEIBHOCTH.

HopmaTuBHO — MpaBoBbIe JOKYMEHThI, HA OCHOBAHMHU KOTOPbIX pa3padorana
nporpamma
ITporpamMmmmMa pa3paboTaHa B COOTBETCTBHUH C

o OenepanbHBIM 3aKO0HOM Poccuiickoit @enepanun ot 29 aexadps 2012 roma Ne273-03 «O6
obpazoBanuu B Poccuiickoit @eaepanmn» (pen. ot 31.12.2014 rona)

o OeiepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM HAYaJIBLHOTO OOIIETro
o0pa3oBaHMs, YTBEPKICHHOTO TMpHKa3oM MUHUCTEpCTBA H  OOpa3oOBaHHS HAyKH
Poccuiickoii

o OejiepaibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETo
o0pa3oBaHMs, YTBEPXKJICHHOTO TPUKA30M MHUHHCTEPCTBA  OOpa3oBaHHS W HAyKH
Poccuiickoit deneparnuu

e [Tucebmom MunncrepctBa oOpazoBanust 1 Hayku Poccuiickoit @eneparnuu ot 28.10.2015
roga 08-1786 «O pabouux nporpammax y4eOHbIX IPEIMETOB

e Pabouas mporpamMma OCHOBHOTO 0O0Iero o0pa3oBaHMs MO XUMHH. 8-9 Kiacchl. ABTOPBI
O.C. TI'abpuensH. Mocksa: «/Ipoda» 2015 r.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

B mnponecce ocBoeHus mporpamMmbl Kypca XUMHUHU JUIsl OCHOBHOHM WIKOJIBI ydallHecs
OBJIQ/ICBAIOT YMEHUSMH CTaBUTHh BOIPOCHL, HAOIIOAATh, OOBACHATH, KIAacCU()UIUPOBATH,
CpaBHMBATh, IPOBOJUTH OKCIIEPUMEHTHl M HMHTEPIPETUPOBATH BBIBOJBI HAa HX OCHOBE,
ONpeAensiTh UCTOYHUKM XMMUYECKOW HH(pOpMaluH, MojdydaTb U aHAIU3UPOBATh €€, a TaKkKe
TOTOBUTH Ha 3TOM OCHOBE COOCTBEHHBINH MH(MOPMALIMOHHBIN MPOJYKT, IPE3EHTOBATH €r0 U BECTH
JUCKYCCHIO.

IIporpamma Kypca XUMHHM Ul OCHOBHOM IIKOJIBI pa3padaTblBajlaCh C Yy4eTOM
NepBOHAYAJIbHBIX MPEICTAaBICHHM, MOIYYEHHBIX YYalUMKCS B HA4aJIbHOW LIKOJIE IIPH U3y4YEeHUU
OKpPYXKaroIlero Mupa.

Hecmotps Ha To, 4TO mpeuiaraemasi IporpaMMa HOCUT OOIIEKYIbTYPHBIN XapaKTep U He
CTaBUT 33/1a4y Npo(ecCHOoHaTbHON MOJrOTOBKM y4allluxcs, TEM HE MEHee OHa IO3BOJISET UM
OTIpEeAeNUThCS C BBIOOPOM Mpoduiis 00ydeHus B CTapiIe MKoe.

basucHeplii yueOHbI (0Opa3oBaTeNbHbIN) MJIaH HA U3y4yeHHE XUMHM B OCHOBHOM IIKOJIE
OTBOJMT 2 y4eOHBIX yaca B HEJIENIO0 B TEYCHUE KaxJ0ro rojga oOydeHus, Bcero 136 ypokos, 1o
68 4acoB B roa.

OCHOBHBIE HEHU TIPEIIIAraeMoro Kypca

* MarepuanbHOE €JMHCTBO BELIECTB €CTECTBEHHOIO MHUPA, UX TE€HETUYECKAsI CBSI3b;

* TPUYMHHO-CJIE/ICTBEHHBIE CBSI3M MEXJY COCTaBOM, CTPOEHHEM, CBONCTBaMH,
MIOJIyYEHUEM U IPUMEHEHUEM BEILECTB;

* I03HaBAEMOCTb BEILIECTB ¥ 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX PEaKIUii;

* OOBsCHAIOmA W  MPOTHO3MpYIOUIas pOJb  TEOPETUYECKUX  3HAHUH Ui
(bakTOJIOrMYECKOTo MaTepralia XMMHH 3JIEMEHTOB;

* KOHKPETHOE XMMHUYECKOE COEIMHEHNE KaK 3BEHO B HENPEPHIBHOM LIETIH MPEBPALLEHUN
BEIIECTB, YUaCTBYIOIIEE B KPYTOBOPOTE XUMUYECKUX FJIEMEHTOB M XUMUYECKOW IBOJIIOLINH;



* OOBEKTHMBHOCTb W TII03HABAEMOCTb 3aKOHOB MPUPOJbl; 3HAHHE 3aKOHOB XUMHHU
MO3BOJISIET YIPABJIATh XWMHUYECKHMMHU IPEBPALICHUSMHA BEUIECTB, HAXOJWTh HKOJIOTUYECKU
Oe30macHbIe CIIoCcOObI MPOU3BOACTBA M OXPaHbI OKPYKAIOLIEH Cpelbl OT 3arpsS3HEHUS;

* B3aMMOCBSI3aHHOCTb HAyKH W MPAKTUKU; TPeOOBAaHUS MPAKTHKU - IBWXKYIIAs CHJIa
pa3BUTHUS HAYKH, YCIIEXU IPAKTUKU OOYCIIOBIIEHBI JOCTUKEHUSIMU HAYKU;

* pa3BUTHE XMMHUYECKOM HAyKH M XUMU3ALMUSA HAPOJHOTO XO35MCTBA CIY’KAaT MHTEpecaM
YyejoBeKa M oOmiectBa B LEJIOM, HUMEIOT T'YMaHHCTHYECKMH XapakTep W TMPU3BaHBI
CIO0COOCTBOBATH PELICHUIO TNI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTH UAeU peau3yoTCs IyTeM JOCTHKEHUS CIEIYIOIIMNX LENeH:

* (OpMUPOBAHUE Y YHAIIUXCSI XMMHUYECKON KapTHUHBI MUpA KaK OpraHM4eCKON YacTH €ro
LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI;

*pa3BUTHE  IO3HABAaTEJIbHBIX  HMHTEPECOB, MHTEIUICKTYaJbHbIX M  TBOPYECKHX
CIIOCOOHOCTEHM ydaluxcsi B IpOLlECCE M3Yy4YEHHUS HMMHU XMMHMYECKOM Hayku M €€ BKiIajga B
COBPEMEHHBIN HAYYHO-TEXHUYECKHI POrpecc;

* (GopMHpOBaHHE BAXHEHIIMX JIOTUYECKUX OINEpaluil MBIIUICHHUS (aHAIN3, CUHTE3,
0000111eHNe, KOHKPETHU3allMsl, CpaBHEHUE U Jp.) B MPOLECCe MO3HAHMS CHUCTEMbl Ba)KHEHIINX
MOHATHH, 3aKOHOB U TEOPUIM O COCTaBEe, CTPOEHUH M CBOMCTBAX XUMHUYECKHUX BEIIECTB;

* BOCIIUTaHUE YOSKJIEHHOCTH B TOM, YTO IPUMEHEHUE MOJIyYEHHBIX 3HAHUN U YMEHUU 110
XUMHH SIBIISIETCS OOBEKTHBHOW HEOOXOJMMOCTBIO JIJIsi O€30macHOd padoThl C BEMIECTBAMHU U
MaTepuaiamMu B ObITY U Ha TPOU3BO/ICTBE;

* IQPOEKTUPOBAHME M peajau3alusi BBITYCKHUKAMU OCHOBHOM IIKOJBl JIMYHOMN
o0Opa3oBaTenbHONl TpaeKTopuu: BbIOOp mpoduis oO0ydeHHss B cTaplied IIKOJIe WU
MPOQECCHOHAIBHOTO 00Pa30BaTEIbHOTO YUPEIKICHNUS,

. OBJIQJICHHE KJIFOUEBBIMU KOMIIETEHIIUSIMU (yueOHO-TI03HaBaTEIbHBIMU,
MH(OPMaLMOHHBIMH, LIECHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMHU).

3HAUUTENTBHOE MECTO B COJIEPKAHUU Kypca OTBOAUTCS XMMUUYECKOMY 3KcriepUuMeHTy. OH
Mo3BOJIIET CPOPMHUPOBATH Y YyUallUMXCAd CHENMaIbHBIE TNPEIMETHbIE yMEHHs paboTarh C
XUMHYECKMMH BEILIECTBAMMU, BBIIIOJHATH IHPOCTHIE XUMHUYECKHE OINbITHl, HAYYUTh UX
0e30MacHOMYy M DKOJIOTMYECKH TpPaMOTHOMY OOpalleHHIO C BeleCTBAaMU B OBITY M Ha
IIPOU3BO/ICTBE.

[TpakTryeckure pabOThl CrPYNIHUPOBAHBI B OJOKH - XUMHUYECKUE NMPAKTUKYMBI, KOTOpbIE
CIIy’)KaT He TOJIBKO CPEICTBOM 3aKpEIJICHUS YMEHHM M HaBBIKOB, HO U KOHTpPOJISI KayecTBa UX
c(hOpMUPOBAHHOCTH.

[lo cBoeMy yCMOTpeHMIO, a TaKKe€ HMCXOJs U3 BO3MOXKHOCTEH IIKOJIBHOIO KaOHHETa,
XUMHUHM YYUTEIb MOKET HM3MEHUTHb CTPYKTYpY IPEACTABICHHOIO B IPOrpaMMe MPAaKTHKyMa,
HanpuMep, YBEJIIMYUTh YUCIIO Ja0OpaTOPHBIX PabOT 3a CUET COKpAallleHUs JAEMOHCTpanui. ITo
BO3MOXHO TP HEOOJBIION HANOJHIEMOCTH KJIaCCOB B CEIbCKMX IIKOJIAX, OCOOEHHO
MaJIOKOMIUIEKTHBIX.

Kypc xumun 8 xnacca nsydaercs B JBa 3Tara

[lepBsIii ATanm - XUMHSI B CTaTUKE; 3/1€Ch PACCMAaTPUBAIOTCS COCTaB U CTPOEHHE aToMa U
BemecTBa. Ero OCHOBY COCTaBIISIIOT CBEJIEHHS O XHUMHMYECKOM DJEMEHTe U (opMax ero
CYLIECTBOBaHMS - aroMax, MH30TOMNax, HOHAaX, IPOCThIX BEIIECTBaX W MX BaKHEHIIMX
COeMHEHUsX (OKCHUIAaxX M APYruX OMHAPHBIX COEIMHEHMSX, KMCIOTaX, OCHOBAHUSX U COJISX),
CTPOEHHUH BEILECTBA (TUIIOJIOIMH XUMHUECKHUX CBSI3eH U BUAAX KPUCTAIUIMUECKUX PEUIETOK).

Bropoii sTan - XMMHs B TMHAMUKE; yYallMecs 3HAKOMSTCS C XUMUYECKUMH pEaKLUIMU
Kak (yHKIUEH cocTaBa U CTPOCHUS YYACTBYIOUIMX B XMMHUYECKUX MPEBPALICHUSIX BEIIECTB U UX
kinaccupukanuu. CBoicTBa KHMCIOT, OCHOBAaHMH W COJIeH Cpa3y pacCMaTpUBAIOTCSI B CBETE
TEOPUM DJIEKTPOJIUTHYECKON aucconnanuu. Kpome 3Toro, cBoHCTBa KHCIOT M COJIEH
XapaKTEPU3YIOTCS TAKXKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.

B cBs3u ¢ mepexooM OCHOBHOM HIKOJIBI Ha Takyko (OpMY UTOTOBOM aTTeCTallUH, Kak
I'MA, B xypce 9 kitacca IpeyCMOTPEHO BpEMs Ha IIOJATOTOBKY K HEM.



IInanupyemMble pe3ybTaThl OCBOCHHS Y4eOHOIo npeaMera « XHMHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yU4eOHOTO npenmeTa “Xumus’ .

B pesynbprare u3ydyeHus ydeOHOro mpeamera «XvMHA» Ha YPOBHE CPEIHEro OOILero
00pa30BaHMs BBIIYCKHUK HA 0230BOM YPOBHE HAYYHTCH:

®  XapakTepu3oBaTb OCHOBHBIC METObl IO3HAHMs: HAOIIOAECHUE, HU3MEpEHue,
JKCIIEPUMEHT;

® OIKCHIBaTh CBOWCTBA TBEPABIX, XHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIACIAS HUX
CYILLECTBEHHBIC IIPU3HAKU;

® pacKpblBaTh CMBICI OCHOBHBIX XUMHYECKMX IIOHATUH «aTOM», «MOJIEKYJa,
«XUMHUYECKHI D3JEMEHT», <«IIPOCTOE BELIECTBO», «CJI0XKHOE BELIECTBO», «BAJIEHTHOCTbHY,
«XUMHUYECKasi peakLys», UCIIONb3ys 3HAKOBYIO CUCTEMY XUMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHMsI Macchl BELIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOU TEOpUH;

® pa3IMyaTh XMMUYECKHE U (PH3UUECKUE SIBIICHHUS,

® Ha3bIBATh XMMHUECKHUE AIIEMEHTHI;

® ONpEEIATh COCTAB BEIIECTB 110 UX (GOopMyIIam;

® OIIPENENATh BAJICHTHOCT aTOMA JIEMEHTA B COCIMHEHUSX;

® OIIpENENATh TUIl XMMUUYECKUX PEaKLInii;

® HA3bIBATh NIPU3HAKU U YCIIOBUSI IPOTEKAHUSI XUMUUECKHUX PEaKIUi;

® BBIABIATH NIPU3HAKH, CBUAETEIBCTBYIOIIME O NMPOTEKAaHUM XMMHYECKOH peakuuu IpU
BBITNIOJTHEHUHM XUMHUYECKOIO OIIbITA;

® COCTaBJIATH (HOPMYJIbI OMHAPHBIX COCAMHEHUI;

® COCTaBJIATh YPABHEHUS XUMUYECKHUX PEAKLIMM;

e co0Ir01aTh MpaBMIIa 6€3011acCHOM paboTHI P MPOBEIECHUH OIIBITOB,;

® [10J1b30BaThCs JAOOPATOPHBIM 00OPYIOBAHUEM U ITOCY/IOM;

® BBIYKMCIIATH OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

® BBIUHCIIATH MAaCCOBYIO JIOJH0 XUMHUECKOT0 JIEMEHTa 1O (hOpMyJsie COCTUHEHNUS;

® BBIYHCIIATH KOJIMYECTBO, 0OBEM WJIM Maccy BEIIECTBA IO KOJMUYECTBY, 00beMy, Macce
peareHToB WK IPOAYKTOB PEAKIIHH;

® XapakTepu3oBaTh (GU3NUECKUE U XUMHUECKUE CBOWCTBA MPOCTHIX BEIECTB: KUCIOPOAA
U BOJOPOJa;

® [10JIy4aTh, COOMPATh KUCIOPOJ U BOJOPOL;

® pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BELECTBA: KUCIOPO/, BOJOPO/I;

® pPacKphIBaTh CMBICII 3aKOHAa ABOTajpo;

® PacKphIBaTh CMBICI OHSTUN «TEIJIOBOM 3PHEKT peaKkum», «MOJISPHBI 00beM»;

® XapaKTepHu30BaTh (PU3NUECKHUE U XUMUYECKUE CBOWCTBA BOJIbI;

® PacKphIBaTh CMBICII IIOHSTHSI «PaCTBOPY;

® BBIYMCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPENEIECHHON MacCOBOM JI0JIEH PACTBOPEHHOI'O BELIECTBA;

® Ha3bIBATh COEIMHEHUS U3YUEHHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;

® XapakTepu3oBaThb (U3MYECKHME U XUMHYECKHE CBOMCTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHU, COJIEH;

® ONpeAEIATh NPUHAJICKHOCTD BEIIECTB K OIIPEACIEHHOMY KJIacCy COEIMHEHUH;

® COCTaBJIATH (HOPMYJIbI HEOPTAaHMUECKUX COCTMHEHUI N3YUEeHHBIX KJIACCOB;

® IIPOBOJUTH ONBITHI, MOATBEPKAAOIINE XUMHUUYECKHE CBONCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® pPacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCJIOT M IIEJIOUYEH 110 U3MEHEHHUIO OKPACKU
MHAMKATOPa;

® XapaKTepHU30BaTh B3aUMOCBSA3b MEK/Y KJIaCCaMH HEOPTraHUYECKUX COEIMHEHUM;

e packpbIBaTh cMbIca Ilepuoanueckoro 3akona .M. Menneneesa;



® OOBACHATH (PUIUYECCKUI CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMHUYECKOTO
AJIEMEHTA, HOMEPOB IPYIIIBI U IIepuoa B nepuoguyeckon cucreme [I.1. Menneneesa;

® OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHWs CTPOEHHUS aTOMOB, CBOWCTB JJIEMEHTOB B
npejesiax MajiblX IEPUOJIOB U TJIaBHBIX MOATPYII;

® XapaKTepHU30BaTh XMMHYECKUE DJIEMEHTHI (OT BOJIOpPOJA JO KaJbIHMs) Ha OCHOBE HMX
MOJIOXKEHUsT B mepuomudeckoit cucreme J[.M. MeHneneeBa M OCOOCHHOCTEH CTPOCHUS HX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB MEPBBIX 20 3JIEMEHTOB MEPUOIUYECKON CUCTEMBbI
J.. Menneneena;

® PaCKpbIBATh CMBIC] MOHSATUN: «XUMHUYECKas CBA3bY, «AJIEKTPOOTPULIATEIILHOCTDY;

®  XapaKTepu3OBaTh 3aBUCUMOCTh (U3MYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKH;

® ONpPEACIATh BUJ XUMHUYECKON CBSI3M B HEOPraHUYECKHUX COCAMHCHUSIX; ® M300pakaTh
CXEMBI CTPOCHHS MOJICKYJI BEIIECTB, 00PAa30BaHHBIX PA3HBIMHU BUIAMU XUMHYECKUX CBS3CH;

® pacKpbIBaTh CMBICT TMOHATUH «MOH», «KATHOH», «AHUOH», <(OBJIEKTPOJUTHI»,
«HEDJIEKTPOIUTHI», «IJIEKTPOIUTUYECKAS TUCCOLMAIUSY, «OKUCIUTEIbY, «CTEIEeHb OKUCICHUS»
«BOCCTAaHOBUTEIIbY», «OKHUCIICHUEY, «BOCCTAHOBJICHUCY;

® ONPEACIISITh CTENIEHb OKUCIICHUSI aTOMa 3JIEMEHTa B COSMHECHUH;

® PaCKpbIBATh CMBICI TEOPUH IEKTPOJIUTHIECKONU TUCCOLMAINY;

® COCTaBJIATh YPABHEHUS JIEKTPOJIUTUUECKONU TUCCOLIMAIMU KUCIIOT, IIEI0YEH, COJIEH;

® O0BSICHATH CYITHOCTbH MPOIECCa IEKTPOIUTHIECKON TUCCOLUALINUA U PEAKIIMI HOHHOTO
obMeHa;

® COCTABJISITH ITOJTHBIE M COKPAIICHHBIC NOHHBIC YPaBHEHUS PeaKIIMi OOMEHA;

® OMpEEISITH BOZMOXHOCTh MPOTEKAHUSI PEaKIIUil HOHHOTO OOMEHa;

® [IPOBOJAUTH PEAKIUH, TOATBEPKIAIOIINE KaUeCTBEHHbBI COCTAB PA3JIMYHbIX BEIIECTB;

® ONPEACIISITh OKUCIUTENb U BOCCTAHOBUTED;

® COCTaBJIATh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA;

® Ha3bIBATh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKON PEaKIlnu;

e K1accu(UIMPOBATh XUMHUECKHUE PEAKITUH 110 PA3IUYHBIM PU3HAKAM;

® XapakTepu30BaThb B3aUMOCBA3b MEXIY COCTaBOM, CTPOEHHEM U CBOICTBaMU
HEMETAJIJIOB;

® [IPOBOAMTH OMBITHI MO TMOJYYECHHUIO, COOMPAHUI0 M U3YYCHHUIO XMMHYECKUX CBOICTB
ra3000pa3HbIX BEIIECTB: YIICKUCIOTO ra3a, aMMHUaKa,

® pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIIICKUCIBIN ra3 1 aMMHAK;

® XapaKTepU30BaTh B3aMMOCBS3b MEK/y COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAILIOB;

® Ha3bIBATh OpPraHMYECKHE BEUIECTBA M0 UX (popMmyIie: MeTaH, 3TaH, 3TUJICH, METaHOI,
ATAHOJI, TJHWIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CT€apUHOBas KHUCIOTA,
0JICMHOBAs KHCJIOTa, TJII0K03a;

® OILICHMBATh BIIMSHUE XUMHUUYECKOTO 3arps3HEHUs OKPYXKAIOIIEH Cpelbl Ha OpraHu3M
YeJI0BEKA;

® 'PaMOTHO 0OpaNIaThcs ¢ BEIIECTBAMU B MTOBCETHEBHOMN KU3HU

® OMNpeAeNisaTh BO3MOXKHOCTh TIPOTEKAHHUS PpEeaKIMi HEKOTOPBIX IPEICTaBUTENICH
OpPTraHWYECKHUX BEIIECTB C KHCIOPOIOM, BOJIOPOIOM, METAJITIAMH, OCHOBAHUSIMH, TAJIOTCHAMH.

BBINYCKHUK MOJYYUT BO3MOKHOCTbD HAYYUThCS:

® BBIIBUIaTb U IPOBEPATH HKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMHYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTU BCTYNaTh B XMMHUECKHUE PEaKInH,
0 XapakTepe U IPOAYKTaxX pa3IMYHbIX XUMUYECKUX PEaKLIUM;

® XapakTepu30BaTh BEIIECTBA IO COCTAaBYy, CTPOCHHIO M CBOWCTBAM, YCTaHABIMBATh
IIPUYMHHOCIIECCTBEHHBIE CBS3H MEXY JAaHHBIMH XapaKTepUCTUKAMH BELIECTBA;

® COCTaBJIATh MOJIEKYJISIPHBIE U IIOJIHBIE MOHHBIE YPABHEHUS 10 COKPAILEHHBIM MOHHBIM
YPaBHEHUSM;



° MMPOTrHO3UPOBATH CHOC06HOCTB BE€IICCTBAa IMPOSABJIATH OKHCJIINTCIIBHBIC HIIn
BOCCTAHOBHUTEIILHBIC CBOMCTBA C Y4CTOM CTEIIEHEH OKUCIICHUSA DJIEMCHTOB, BXOIAIIIMX B €I0
COCTaB;

° COCTaBJIATH YpaBHCHHA peaKHHﬁ, COOTBCTCTBYIOIIUX IOCJIIEAOBATCIBbHOCTHU
MpeBpalleHU HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

® BBIJIBUTaTb U IIPOBEPATH HKCIIEPUMEHTAIBHO T'MIIOTE3bl O PE3YJIBTATAX BO3IACHCTBUSA
pa3au4YHbIX (PaKTOPOB HA M3MEHEHUE CKOPOCTU XUMHUYECKOUN peaKInu;

® CIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS Ul HKOJIOTMYECKH T'PAaMOTHOTO MOBEICHUS B
OKpYXKaroIlEeH Cpese;

® JICTIOJIb30BaTh IPUOOPETECHHBIE KIFOYEBbIE KOMIIETEHIIUH MPY BBHIOJHEHUH MPOEKTOB U
yueOHOMCCIIeIOBATEIbCKUX — 3a7jad 10  HM3YYEHHI0 CBOMCTB, CHOCOOOB TMOMY4YEHHS U
pacro3HaBaHUs BEIIECTB;

® 00OBEKTHUBHO OIICHUBATh UH(OPMALIHIO O BEHIECTBAX M XUMUYECKHX ITPOIeccax;

® KPUTHUYECKH OTHOCHUTHCS K TCEBIOHAYYHOU MH(OpMAIHK, HeTOOPOCOBECTHON peKiiaMme
B CPEJICTBAX MAaCCOBOM MH(DOPMAIIHH;

® O0CO3HaBaThb 3HAYEHUE TEOPETHUYECKHX 3HAHUN MO0 XUMHH Ui HPaKTHUYECKON
JIeSITEJIbBHOCTH YEJI0OBEKa,

® CO3/1aBaTh MOJENU U CXEMbI JJisi pelleHus y4yeOHBIX M TO3HaBaTENbHBIX 3a]1ady;
MOHUMATh HEOOXOIMMOCTh COOJIOJIEHUSI MPENNUCAHUM, MpeAsiaraéMbIX B HHCTPYKLHUAX IO
MCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.

MeTtanpeameTHble pe3yJabTaThl 0CBOEHHS Y4eOHOT0 npeaMera “Xumus

MertanpeqMEeTHBIMU ~ pe3yJbTaTaMM  M3ydeHus mpeaMera  «XUMHsS»  ABIsSETCS
dbopMupoBaHUEe YHUBEPCAIbHBIX YueOHBIX aercTBuil (YVY /).

Pezynamuenvie YY/[: CaMocTosITeTHHO OOHAPYKUBATh U (POPMYITHUpPOBATH MPOOIIEMY B
KJIACCHOM M MHAMBUYalbHON yueOHOU NesTeabHOCTU. BhIBUraTh Bepcun pereHust npoosieMsl,
OCO3HaBaTh KOHEYHBIM pe3yJIbTaT, BbIOMpaTh M3 IPENJIOKEHHBIX U HCKAaTh CaMOCTOSITEIILHO
cpeacTtBa JocTtuxkeHus neiad. CocTaBiATh (MHAMBUAYAJIBHO WJIM B TPYIIE) IUJIaH pPELICHUs
npoOnemMbl (BbIMoSHEHUs TTpoekTa). [lonOupaTs Kk kaxaou mpobseme (3amade) aAeKBaTHYIO e
TEOpPETUYECKYI0 Mojenb. PaboTas Mo mnpeniokKeHHOMY M CaMOCTOSATENbHO COCTABICHHOMY
IUIaHy, MCIOJb30BaTh HapsAly C OCHOBHBIMH M JIOIOJHHUTENbHBIE CpEACTBA (CIpaBOYHAs
JauTeparypa, CIOXHble MNpuOOpsl, KoMmmbioTep). IlmaHupoBaTh CBOIO MHAMBHIYaIbHYIO
00pa3oBaTeNbHYIO TPaeKTOPHI0. PaboTaTh IO CaMOCTOSATENBHO COCTABIEHHOMY IUIaHY, CBEPSISICh
C HUM M LEJIbIO JAEATENIbHOCTH, UCIIPABIIAS OMIMOKH, UCIOIb3Yys CAMOCTOATENBHO MM0100paHHbIE
cpeactBa (B ToM uncie u MHrepHer). CBOOOMHO MOJIb30BATHCA BBIPAOOTAaHHBIMU KPUTEPUSMU
OLICHKM M CaMOOLEHKH, MCXOId M3 LEIM M HMEIOLIMXCS KPUTEPHUEB, Pa3Inyas pe3ynbTaT U
crocoObl gAeiicTBuil. B Xonme mpencraBieHMs] NMpPOEKTa JaBaTh OIEHKY €ro pe3ysbTaraM.
CamocTosTenbHO OCO3HAaBaTh MPUYMHBI CBOETO YCIeXa WM Heyclexa W HaxXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTYal[MH HEyclexa. YMeTh OLUEHUTh CTENEeHb YCIEIHOCTH CBOEH MHAMBUAYAIbHOMN
o0pa3oBaTeNbHON JeATeNbHOCTU. J[aBaTh OIIEHKY CBOMM JIMYHOCTHBIM KayecTBaM M yepTam
XapakTepa («KakoB s1»), ONPENENsITh HANpaBICHUS CBOEr0 Pa3BUTHUS («KAKUM sI XOUy CTaTbhy,
«4TO MHE Il 3TOTO Hajo cruenarby»). CpeacTBoM (popMHUpOBaHUS peryisaTUBHBIX Y'Y/ ciyxat
TEXHOJIOTHSl MPOOJEMHOro JAuajora Ha JSTale H3y4eHHs] HOBOTO Marepualla M TEeXHOJOTHUS
OLIEHUBaHMsI 00pPa30BaTENbHBIX JOCTHKEHUN (YUEOHBIX YCIIEXOB).

Ilo3nasamenvnoie YY/]: AnanusupoBath, CpaBHUBATh, KJlaccupuMpoBaTrh 1 000011aTh
MOHSTHS: - JaBaTh ONPEICICHUE MOHATHAM HAa OCHOBE M3YYEHHOIO Ha Pa3jIM4YHBIX MpPEAMETaX
yueOHOro MarepHasa; - OCYIIECTBIATh JIOTMUECKYIO OMEpaIfi0 YCTAHOBJIEHHS POA0-BUIAOBBIX
OTHOILIEHHH; - 00001aTh MOHATHUS — OCYLIECTBIATH JIOTHUECKYIO OIEpaluio Mepexoja oOT
MOHSATUS C MEHBIIUM O0BEMOM K TOHATHIO C OONbIIUM O00BEMOM. CTpPOUTH JIOTUYECKOE
paccyXJIeHHEe, BKJIIOYAIOLIEE YCTAHOBJIICHHE IPUYMHHO-CIEACTBEHHBIX CBs3ed. Co3naBarh
MOJIEJM C BBIJIEJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa, MpeoOpa3oBbIBaTh MOJEIU C
LENbI0 BBIABICHHS OOIIMX 3aKOHOB, OMNPENENAIONUX JAHHYI0 MpPEeIMETHYI0 00JacTh.



[IpencraBisaTe nH(pOPMAIMIO B BUJIE KOHCIEKTOB, Tabnuil, cxeMm, rpadpukoB. [IpeoOpazoBriBaTh
nH(pOpMaII0 U3 OJTHOTO BUAA B JPYroil U BeIOMpaTh yA0OHYIO mjisi ceOst hopMmy (PuKcamuu u
npencrasieHus uHpopmauuu. llpeacraBnare uHpOpManuio B oNTUMaIbHOW (opme B
3aBHCUMOCTH OT ajpecaTa. [loHnMas mo3UIMIO Jpyroro, pa3jinyaTh B €ro peyu: MHEHUE (TOUKY
3peHus1), JO0Ka3aTelbCTBO (apryMeHThI), (aKThl, THIOTE3bI, aKCUOMBI, Teopuu. [[is 3TOoro
CaMOCTOSITENIbHO KCIIOJb30BaTh pazfMyHble BUABl 4YTEHUA (U3ydarollee, MPOCMOTPOBOE,
O3HAKOMUTEJIbHOE, IIOMCKOBOE), Mpuembl ciaymanus. CamoMy co3aaBaTb HCTOYHHMKHU
uH(pOpMallMK Pa3HOro THUIA U AJS Pa3HbIX ayIUTOpUH, coOM0aTh UHPOPMALIMOHHYIO TUTHEHY
U TpaBwia HWHPOPMALMOHHOW OE30MACHOCTH. YMETh UCIOJIb30BaTh KOMIIBIOTEPHBIE U
KOMMYHHKAIIIOHHbIE TEXHOJOTMM KaK HMHCTPYMEHT MJsi JOCTH)KEHHUS CBOUX IeNiel. YMeTh
BbIOMpaTh a/JeKBaTHBIE 3aJay€ HHCTPYMEHTAJIbHBIE IPOrpPaMMHOAIIAPATHBIE CPEACTBA U
cepuchkl. CpenctBoM (GoOpMHpOBaHMs TO3HABaTeIbHBIX YY/[ cimyxaT ydeOHBI maTephasl U
IPOAYKTUBHbBIE 3aJjaHUs YueOHMKa, HalleJIeHHbIEe Ha 1—4-11 JINHUU Pa3BUTHS: - OCO3HAHUE POJIU
BeniecTB (1-s1 TMHUS pa3BUTHUS); - PACCMOTPEHHE XUMUYECKUX MPOLIECCOB (2-51 TMHUS PA3BUTHUSA);
- UCIOJb30BAHNE XUMHUYECKUX 3HAHUH B OBITY (3- NUHUS pa3BUTHUS); - OOBSICHEHHE MHUpPA C
TOYKH 3PEHUS XUMHUH (4-51 TUHUS Pa3BUTHS); - OBJaJIEHUE OCHOBAMHU METOJIOB €CTECTBO3HAHUS
(6-51 muHMS pa3BUTHS).

Kommynuxamuenvie YY/[: OtcrauBasi CBOIO TOYKY 3pEHUS, NPUBOJUTH apryMEHTBHI,
noaTBepkaas Mx  Qakrtamu. B gMmckyccuM  yMeTh  BBIIBUHYTH  KOHTPapryMEHTBI,
nepedpazupoBaTb CBOIO MBICHIb (BJIaJCHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH). YUUTHCS
KPUTHYHO OTHOCUTBCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OLIMOOYHOCTH CBOETO
MHEHUS (€ClIM OHO TaKOBO) U KOPPEKTHPOBaTh ero. [loHumasi mo3umuio Apyroro, pa3iuyaTh B
€ro pe4yu: MHEHUE (TOUKY 3peHHs), J0Ka3aTeIbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3bl, AKCUOMBI,
TEOpUHU. YMETh B3IJISIHYTh Ha CUTYalUIO C MHOW MO3UIMU U JOTOBAPUBATHCA C JIOJbMHU HMHBIX
no3unuii. CpenctBom  (QOpMHUpOBaHUS KOMMYHUKATHBHBIX Y VYJ| cCiy)kar TeXHOJOTHUs
npo0sieMHOTo uanora (MoOY>KAAoMMi U MOABOIAIINI quasor) U paboTa B MalbIX TpYIIax,
TaK)Ke UCIOJIb30BaHUE HA YPOKAX JIEMEHTOB TEXHOJIOTHU MTPOYKTUBHOTO YTCHHUS.

JInyHOCTHBIE pe3yabTaThl 0CBOCHHUSI Y4eOHOro npeamera “Xumus”

Peanuzamusi  oOpa3oBareibHONW  HpOrpaMMbl  CpeQHEro  odmero  oOpa3oBaHUS
IpelyCMaTPUBAET CTAHOBJIEHUE JIMYHOCTHBIX XapaKTEPUCTUK BBIMYCKHUKA IIKOJIBI («I1OPTPET
BBIITYCKHHKA LITKOJIBI»):

1. Poccuiickast rpaxaaHcKass WIEHTHUYHOCTH (MaTpuUOTH3M, yBakeHHMe K OtTedecTBy, K
IIPOLUIOMY M HAacTOSLIEMY MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunol, naeHtudukaius ceds B KauecTBe rpaxjaanuHa Poccun, cyObeKTHBHAS
3HAYMMOCTb HCIIOJIB30BAHUS PYCCKOrO sA3bIKa M S3BIKOB HaponoB Poccum, oco3HaHue u
OIIYIICHUE JIMYHOCTHOM COMPHUYACTHOCTH Cynb0e poccuiickoro Hapoaa). Oco3HaHue
ATHUYECKON NIPUHAUIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYpPbl CBOETO HapO/a, CBOETO Kpas,
OCHOB KYJbTYpHOTO Haclieusi HapoJoB Poccuu u uyenoBeuecTBa (MACHTUYHOCTH YEJIOBEKA C
POCCHUICKONM MHOTOHAllMOHAIBHOM  KYJNBTYPOH, CONPUYACTHOCTb MCTOPHUM HApoOAOB H
rocy/1apcTB, HAXOJMBIIUXCS Ha TEpPpUTOpUU coBpeMeHHoW Poccum), wuHTEpHOpH3anus
TYMaHHUCTUYECKUX, JEMOKPATUYECKUX M TPAJULUOHHBIX IIEHHOCTEH MHOIOHAIIMOHAIBHOIO
poccuiickoro oOmiectBa. OCO3HaHHOE, YBWKUTEIbHOE M JOOPOKENIATENIbHOE OTHOIIEHUE K
WCTOpPHUH, KYJIBTYpE, PEJIMNTUH, TPAJULUAM, SA3bIKaM, LIEHHOCTAM HapoaoB Poccum um HaponoB
MUpa.

2. 'OTOBHOCTH M CHIOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTHIO U CAaMOOOPA30BaHUIO Ha
OCHOBE MOTHBAallUM K OOYYEHHUIO W MO3HAHHWIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BBIOOPY M IIOCTPOCHUIO AajbHEWIed MHAMBUIYAlIbHOM TpaeKTopuu oOpazoBaHHMs Ha 0Oaze
OpPUEHTUPOBKH B MUpE npodeccuii ¥ MpodecCHOHATBHBIX MPEINOUTEHH, C YUETOM YCTOMYUBBIX
MIO3HABATEJIbHBIX NHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAHUE M KOMIIETEHTHOCTb B PEHIEHUH MOPAJIBHBIX MpobiieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (pOopMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBE/ICHNS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM IIOCTYIKaM
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAXKHUTEIHHOE
OTHOIIEHHE K PEJINTHO3HBIM UYBCTBaM, B3IJIsIIaM JIFOAEH UM UX OTCYTCTBHIO; 3HAHUE OCHOBHBIX



HOPM MOpaJIM, HPAaBCTBEHHBIX, JYXOBHBIX HJEAJOB, XPAaHHUMbBIX B KYJIbTYPHBIX TPATUIHUIX
HaposoB Poccum, TOTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHUYEHUIO B MOCTYIKAX,
NOBEJICHUH, PACTOYUTEIHHOM TOTPEOUTENbCTBE; CPOPMHPOBAHHOCTh NPEACTABICHUNH 00
OCHOBAX CBETCKOW 3THKH, KYJIbTYPbI TPAAULIMOHHBIX PEUTUH, UX POJIM B Pa3BUTUHU KYJIbTYPbI U
ucropur Poccun u dYeloBeuecTBa, B CTAHOBJICHUHM TPAXKIAHCKOTO OOIIECTBA W POCCHUHCKON
roCyJapCTBEHHOCTH; ITOHMMaHUE 3HAU€HHMs HPABCTBEHHOCTH, BEpPbl U DPEIUIUU B KU3HU
4eJoBeKa, ceMbn U obmiectBa). CHOPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOUICHUS K YUEHHIO;
YBaKUTEJIBHOTO OTHOILEHUS K TPYAY, HaJMUYUE OIbITA Y4aCTHs B COLMAIbHO 3HAYMMOM TpYIE.
Oco3HaHue 3HAUEHUSI CEMbHU B JKU3HM YEJIOBEKAa M OOIIECTBA, IPUHATHE LIEHHOCTU CEMEWHON
AKHU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOLIEHUE K YIEHaM CBOEH ceMbH.

4. CpopMHPOBaHHOCTH HEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKd M OOLIECTBEHHOM IPAKTHKM, YYUTHIBAIOIIEIO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOI0 MUpa.

5. Oco3HaHHOE, YBAKUTEIbHOE M JOOPOXKENATEIbHOE OTHOIIEHHE K JPYrOMYy YeJIOBEKY,
€ro MHEHUIO, MUPOBO33PEHHUIO, KYIbTYpPE, SI3bIKY, BEpE, I'PaXAaHCKON Mo3uLMU. ['0TOBHOCT U
CHOCOOHOCTh BECTH JHUAIOr C APYTUMM JIIOJbMHM M JIOCTUIaTh B HEM B3aUMOIIOHMMAaHUS
(upentudukamuss cebs Kak  TNOJHONPAaBHOTO  CyObeKTa  OOMIEHHWsS, TOTOBHOCTh K
KOHCTPYUpPOBaHMIO 0Opa3a mapTHepa MO AMAIOry, FOTOBHOCTh K KOHCTPYMPOBaHMIO 0oOpasza
JIOMYCTUMBIX CIOCOOOB JMaora, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO IpOLEcca JHAlora Kak
KOHBEHLIMOHUPOBAHUSI HMHTEPECOB, IMpPOLEAYpP, TOTOBHOCTh U CIIOCOOHOCTb K BEIECHUIO
MIEPETOBOPOB).

6. OCBOEGHHOCTh COLIMAJBHBIX HOPM, IPaBUJ MOBEAEHUS, posied U (HopM colManbHOM
KU3HU B Irpynnax M cooOlecTBax. Y4YacTHE B IIKOJBbHOM CaMOYIPABJIEHUU M OOILECTBEHHOMN
KHU3HU B IpeAenax BO3PACTHBIX KOMIIETEHLUH C Y4eTOM PErHOHAJIbHBIX, 3THOKYJIbTYPHBIX,
COLMAIBHBIX M SKOHOMHYECKHX OCOOCHHOCTEW ((pOpMHpPOBaHHME TOTOBHOCTH K YYacTHIO B
npolecce yHopsiioueHHs! COLMaNbHbBIX CBSI3€il U OTHOLIEHUH, B KOTOPbIE BKIIOYEHBI U KOTOpBIE
GopMHpYIOT caMM ydalluecs; BKIIOUYEHHOCTh B HENOCPEICTBEHHOE I'pa)kJIaHCKOE y4acTue,
FOTOBHOCTb y4acCTBOBATb B JKU3HENEATEIBHOCTHU MOJPOCTKOBOIO OOIIECTBEHHOTO OOBEAMHEHMUS,
IPOAYKTUBHO B3aWMOJICHCTBYIOIIEIO C COLMAIBbHOM Cpeloll M COLMAIbHBIMU HHCTUTYTAMU;
uaeHTU(UKaAIMs cebsi B KauecTBE CYyObEKTa COLMAIbHBIX MpeoOpa3oBaHUl, OCBOEHHUE
KOMIIETEHTHOCTEH B cdepe OpraHu3aTopcKoil JesTeIbHOCTH; WHTEpHOpH3alus IeHHOCTEH
CO3UAATEIBLHOTO OTHOILEHUS K OKpY)Kaolled IeHCTBUTENBbHOCTH, LEHHOCTEH COIHMAIbHOTO
TBOPUYECTBA,  LEHHOCTH  IPONYKTUBHOM  OpraHM3alliM  COBMECTHOM  JESTEIBbHOCTH,
camopealIi3aliy B TPYIIE U OpraHu3aliu, LIEHHOCTH «JIPyroro» Kak paBHOIIPaBHOTO MMapTHEpA,
dopMHpoBaHHE KOMIIETEHIMH aHanM3a, MPOEKTUPOBaHMS, OpraHMU3alUU JAEATeNIbHOCTH,
pedraexcun U3MEHEHHH, ClI0cOO0B B3aMMOBBITOIHOTO COTPYAHHYECTBA, CIIOCOOOB pealin3aluu
COOCTBEHHOTO JIMJIEPCKOT0 MOTEHLINAIIA).

7. CdopMHpPOBAaHHOCTh IIEHHOCTH 3J0POBOTO U 0O€30macHoro o0pa3a KHU3HU;
UHTEpUOpU3aLUs TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTMBHOTO O€30MacCHOTO MOBEJICHMS B
Ype3BbIYANHBIX CUTYAIUSX, YTPOKAIOMIMX KU3HU M 3J0POBbIO JIFOJEH, MMpaBuil MOBEACHUS Ha
TPAHCIIOPTE U Ha IOPOTax.

8. Pa3BUTOCTh 3CTETHMYECKOrO CO3HAHUS YEPe3 OCBOEHUE XYIOKECTBEHHOTO Hacleaus
HaponoB Poccun u mMupa, TBOPUECKOW JAEATEIBHOCTH CTETUYECKOIo Xapakrepa (CIocoOHOCTh
MOHUMATh XYA0XKECTBEHHbIE MPOU3BECHUS, OTPAXKAIOIINE Pa3HbIE STHOKYJIbTYPHBIE TPAIULIIN;
c(OPMHPOBAHHOCTh OCHOB XYJOXXECTBEHHOW KYJbTYphl OOyYaroIMXcs Kak 4acTH UX oOIei
JTyXOBHOM KYyJIBTYpbI, Kak 0c000ro crmoco0a MO3HAaHUS JKU3HM W CPEICTBA OpraHU3aluu
OOIIeHHUs; ACTETUYECKOE, HSMOLMOHAIBHO-IIEHHOCTHOE BUJCHHUE OKPYXKAIOIIEr0  MHDPA;
CIIOCOOHOCTh K AMOLMOHAILHOIICHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPAXEHUIO U OPUEHTALIUU
B XY/10)KECTBEHHOM U HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYPbI; YBaXEHHE K UCTOPUH KYJIBTYPbI
cBoero OredecTBa, BHIPAXKEHHOM B TOM YMCJI€ B IOHUMAaHUU KPacoThI YeJIOBEKa; MOTPeOHOCTh B
OOIIEHUH C XY/I0’)KECTBEHHBIMH NPOU3BEACHUSIMHU, CPOPMHUPOBAHHOCTh AKTUBHOT'O OTHOILIEHUS K
TPAAULUSAM XyJI0)KECTBEHHON KYJIbTYPhI KAK CMBICIIOBOM, 3CTETUYECKON M JINYHOCTHO-3HAYUMOMN
LEHHOCTH).



9. CdhopMuUpOBaHHOCTb OCHOB  DKOJOTHUECKOW  KYJIbTYphl, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO JKOJOTMYECKOIO MBIIUICHHS, HAJIWYUE OIbITa JKOJIOTHYECKH
OpUEHTUPOBAHHOW pPe(IECKCUBHOOIICHOYHONH W MPAKTUYECKOW MAEATETbHOCTH B KU3HEHHBIX
cuTyanusx (FOTOBHOCTh K HCCIEAOBAHUIO MPUPOJBI, K 3aHATUSM CEIbCKOXO3SIIICTBEHHBIM
TPYIOM, K XyJA0KECTBEHHO-ICTETUYECKOMY OTPaKEHUIO IPUPOJBI, K 3aHATUAM TYPU3MOM, B TOM
YHCIIe IKOTYPU3MOM, K OCYHIECTBIICHUIO MPUPOAOOXPAHHON AESITETLHOCTH).

Conep:xkanue Kypca xuMum B 8 kiacce.
Beenenue (4 1)

I[Ipeamer xuMuu. Meroasl NO3HAHHUA B XMMHUHU: HaONIOJEHHUE, SKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW uWH(pOpMalMM, €€ T[OoJlyueHHe, aHalu3 U
IIPEJICTABICHUE €r0 PE3yJIbTaTOB.

[Toustue 0 XUMHUYECKOM PIEMEHTE u bopmax ero
CyHecCTBOBAHHMS: CBOOOJHBIX aTOMaX, IPOCTHIX U CIOXKHBIX BEIIECTBAX.

IIpeBpanmeHus BenecTs.

OTnuune XUMHMYECKUX peakuuil oT ¢u3uueckux sBieHUH. Ponp XuMuM B KHU3HU
yenoBeka. XemMopmwius u xemogoOus. KpaTkue cBeneHHsT U3 HWCTOPUM BO3HUKHOBEHUS U
pa3BUTHs XUMHUH. POJlb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHMM XMMHUYECKOM HAayKH - paOOThI
M. B. JlomonocoBa, A. M. byrneposa, JI. 1. Menneneena.

XuMHuUecKass CUMBOJHKA.

3HaKM XMMHYECKHX DJIEMEHTOB M MPOUCXOXKICHHE UX Ha3BaHWH. XUMUYeCKHe (OPMYITBI.
Nunexcsl n ko3¢ dunuentel. OTHOCUTENbHBIE aTOMHasi U MOJIeKyJsgpHas Macchl. [IpoBeneHue
pacyeToB MacCOBOH J10JIM XMMHUYECKOIO 2JIEMEHTA B BEIIECTBE HA OCHOBE €ro (POPMYJIbI.

[lepuonuueckas cucTeMa XUMHYecKux »duementoB . U
MengeneeBa, ee CTpPyKTypa: Majible M OOJIbLIME MEPUOAbl, TPYNNbl M MOATPYIIIHL.
[lepuonuueckas cuctemMa Kak CIpaBOYHOE MOcoOMe Ui MOJYYEeHUs CBEIEHHM O XMMHUYECKHX
JJIEMEHTax.

JemoncTpanun. Mogenn (mapocrepkHeBble M Ctroapra-bpurneda) pasnanyHbix
IIPOCTBIX M CIIOKHBIX BelecTB. Koylekuus CTEKIIHHOM XUMH4YecKoM mnocynsl. Komnexnus
MaTepHaJIOB U MU3JEJIMHA U3 HUX Ha OCHOBE AIFOMUHHU. B3aumonencTBue Mpamopa ¢ KHCIOTOW U
MIOMYTHEHHUE U3BECTKOBOU BOBI.

JlabopaTopHuble onbIThl. 1. CpaBHEHHE CBOICTB TBEPABIX KPUCTAIIIMUECKUX BEILECTB U
pacTBOpPOB.

CpaBHEHHE CKOPOCTHM HCHApeHHs BOJbI, OJIEKOJIOHA U J3TUJIOBOIO CIHpPTa C
(GuIbTpOBAIbHON Oymaru.

Tema 1. AToMBbI XUMHYECKHX 3J1eMeHTOB (9 u)
AToMBl Kak popmMa CyU[€eCTBOBAaHUS XUMHUUYECKHUX DIEMEHTOB.
OcHOBHBIE CBEACHHS O CTPOCHHHM aTOMOB. JlOKa3aTenbCTBa CIIO)KHOCTH CTPOCHHUS
atomoB. OnbiThl Pezepdopaa. [InanerapHas Moiesb CTPOCHHS aTOMa.

CocTtaB aToMHBIX sAep: MNPOTOHBI, HEUTpoHbI. OTHOCUTENIBHAas aTOMHAs Macca.
B3anMOCBsI3b MOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl MacCcay.

V3MeHeHne uyuciaa NPOTOHOB B sJpe aTroMa - 0Opa3oBaHUME HOBBIX XHMHYECKHX
arieMeHTOB. MI3MeHeHue ynciia HEMTPOHOB B sJipe aTroma - o0pa3zoBaHue u30TonoB. CoBpeMeHHOE
OIpECIICHUE TIOHATUS «XUMUYECKUI AIIeMEHT». M30TONbI Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMHUYECKOT0 JIEMEHTA.

OnexTpoHBbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKHUX 3JIEMEHTOB
MaJbIX nepuooB. [IoHsATHE 0 3aBepIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucTeMa XUMHYecKux »duementoB JI. W
MenneneeBa M CTpOE€HHE aTOMOB - (PU3MYECKUH CMBICT MOPAIKOBOIO HOMEpa 3JIEMEHTa,
IpyNIbl, IEPUOJA.

N3menenune uncia OJICKTPOHOB HAa BHCIIHEM JJICKTPOHHOM YPOBHE aTOMa XHUMHUYCCKOI'O
3lieMeHTa 00pa30BaHUE TOJOXKHUTEIbHBIX W OTPHUIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aToMaMHu METAaJIZIOB 1 HEMETAJJIOB. HpI/ILH/IHBI U3MCHCHUA MCETATIIMYECKUX U HEMCTAINIMYECKUX



CBOWCTB B nepuojiax u rpymnmnax. O6pazoBanue OMHapHbBIX coequHeHuH. [IoHsTHEe HOHHOW CBS3H.
Cxembl 00pa3oBaHUs MOHHOW CBSI3M. B3amMoeCcTBHE aTOMOB 3JIEMEHTOB-HEMETAIIIOB MEXIY
co00ii - 0Opa3oBaHKe IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.

KoBaneHTHas HemonsipHass XUMHUUYECKas CBA3b.

DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIHIL.

BszaumongeiictBuE ATOMOB HEMETAJNJIOB MEXIYy cobom -
oOpa3oBaHNe OWHAPHBIX COCAMHEHHA HEMETAJUIOB. DJIEKTPOOTPHUIATENLHOCTh. KoBasieHTHas
noJisipHasi cBsi3b. [IOHATHE O BaJIGHTHOCTU KaK CBOICTBE aTOMOB 0Opa3oBBIBATH KOBAJICHTHBIE
xumudeckne cBs3u. CocraBineHue QGopMyn OWHAPHBIX COCAMHEHHWN IO BAJICHTHOCTH.
HaxoxeHue BaleHTHOCTH 110 popMysie OMHAPHOTO COSTUHEHUSI.

B3auMopgeiicTBrEe aTOMOB METAJNIOB MEXIYy co0o0# - oOpa3oBaHme
METAJUIMYECKUX KpUCTAILIOB. [IoHATHE O METaNINUECKON CBSI3U.

JemoncTpauuu. Mojaenn aToMOB XMMHYECKHX 3JEMEHTOB. llepmoamdeckas cucrema
xummuueckux anemeHToB /1. V1. MenaeneeBa (pa3auuHbie GOPMBI).

JlabopaTopHble omnbIThbl. 3. MojenupoBaHue MNpUHIUINA JEHCTBUS CKaHUPYIOIIETO
MHUKPOCKOIIA.

N3rortoBnenune Mozenel MoJaeKyJl OMHAPHBIX COETUHEHU.

Tema 2. IIpocTbie BemecTna (6 1)

[Tonoxenue MeTannoB U HeMmeTannoB B Ilepuoaumuyeckoin
cucremMe xumumueckux osnemeHToB JI. M. MenneneeBa. Baxuelmue mnpocTsie
BEIIIECTBA - METAJUIbI (OKEJIe30, ATIOMHUHHMM, KalbI[Ud, MarHuil, HaTpui, kamuii). OOmmue
¢uznyecKue cBOWCTBAa METAILJIOB.

Baxuelimme mnpocTble BellecTBa-HEMETaulbl, OOpa30BaHHbIE AaTOMaMM KHCIOPOAA,
BOJIOpOJIA, a30Ta, cepwl, ¢ochopa, yriaepoma. MoJeKyabl MPOCTHIX BEIIECTB-HEMETAJUIOB -
BOZIOPOJA, KUCIOPOJa, a30Ta. raJloreHoB. OTHOCUTEIIbHAS MOJIEKYJISIpHAs Macca.

CriocoOHOCTh aTOMOB XMMHMUYECKUX 3JIEMEHTOB K OOpa30BaHHIO HECKOJBKUX MPOCTHIX
BEIIECTB - AJJOTPOMUS. AIUIOTPOMHbIE MOIU(HUKAIMH Kucioponaa, (ocdopa, omosa.
Metannuueckue U HEMETaJUNIMYECKHE CBOWCTBA IMPOCTBIX BewEeCTB. OTHOCUTEIBHOCTb 3TOTO
MOHSTHSL.

YUucno ABoranpo. Kommyectso BemectBa. Monbs. Momnsiprast macca. MonsipHbIii
o0beM Tra3000pa3HbIX BemecTB. KpaTHble equHUIBI HM3MEpEHHs KOJMYECTBAa BEIECTBA -
MWUIAMOJIb W KWIOMOJb, MwuuMmoinspHas UM KAJIOMOJISIpHAs  Macchl  BEILECTBA,
MUJUTUMOJIIPHBINA U KUJIOMOJIIPHBIA 00bE€MBI ra3000pa3HbIX BEIIECTB.

Pacyetsl ¢ HCIONIB30BaHMEM MOHATUN «KOJMUYECTBO BEILECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCI0 ABOTaIpo».

Jemoncrpauuu. [lonmyuenue o3ona. OOpas3ibl OGenoro M ceporo ojaoBa, Oenoro u
KpacHoro (ocdopa. Hekoropble MeTamibl U HEMETaUIbl C KOJMYECTBOM BellecTBa 1 MOJIb.
MossipHbIif 00bEM Ia3000pa3HBIX BEIIECTB.

JlaGopaTopHble onbIThI. 5. O3HAKOMJIEHHE C KOJIJIEKIMEH MeTaiioB. 6. O3HaKOMIIEHHE
C KOJIJIEKLIUEN HEMETAJUIOB.

Tema 3. CoennHeHHs1 XMMHYECKHUX 31eMeHTOB (14 4)

CTeneHb OKHCIEHUA.

CpaBHEHHE CTENEHW OKUCIEHMSI M BAJIEHTHOCTH. OmNpenesieHue CTENEHU OKHUCICHUS
3JIeMEHTOB OWHapHbIX coenuHeHusx. CocraBieHue (HopMmyn OMHAPHBIX COETUHEHUH, 0OIIuit
crnoco0 MX Ha3BaHMU. BUHapHBIE COETUHEHMS METaNIOB W HEMETAJJIOB: OKCHJIbI, XJIOPHIIBI,
cynbuasl u np. CoctaBienue ux Gopmy.

buHapHBIE CcOENMHEHHUS HEMETANJIOB: OKCHUAbBI, JIETyYd€ BOJOPOIHBIE
COEIMHEHHUS, MX COCTaB M Ha3BaHud. [IpeacraBuTenu OKCHIIOB: BOJAA, YIJIEKUCIBIA ras,
HerameHass u3BecThb. [IpencTraBUTENM JETYy4MX BOAOPOIAHBIX COEAMHEHHH: XJIOPOBOIOPOA U
aMMHUaK.



OcHoOBaHUA, UX COCTAaB U Ha3BaHUA. PacTBOPUMOCTH OCHOBAaHUI B BOJIE.
[IpencraBuTenyu 1menoyeii: THAPOKCUIBI HATPUS, Kamus U Kanbius. [loHsTre 00 MHIMKAaTOpax u
KaueCTBEHHBIX PEaKILUSIX.

Kucnorel, wux coctaB u Ha3BaHus. Kriaccuduxauuss KHUCIIOT.
[IpeacraBuTenu KUCIOT: CepHasi, cojsiHas, a3oTHas. [lonstue o mkane yrotHocTu (mkana pH).
H3MeHeHnI0 OKpacKu UHAUKATOPOB.

Conum Kak TNPOU3BOJAHBIE KHUCIOT U OCHOBaHHUMW, HX COCTaB M
Ha3BaHus. PactBopumocts conei B Boje. [IpencraBurenu comeil: ximopua HaTpus, KapOOHAT U
docdar kanbus.

AMopdHBIE U KpHUCTalJUUYECKHUE BemecTBa. MexKMOICKYISIpHbIE
B3aUMOJICUCTBUS. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIIOB
KPUCTAIIMYECKHUX PEUIETOK.

Uucrteie BEemecTBa U CMECH.

[Ipumepsl KUAKUX, TBEPABbIX W razoo0pa3Hbix cMecedl. CBOMCTBa YMCTHIX BEIIECTB U
cMmecert. MIx cocraB. MaccoBasg 1 oObeMHAsI JOJIM KOMIIOHEHTA CMECU. PacdeThl, CBS3aHHBIC C
MCIIOJIb30BAHUEM TOHATHUS «IOJIS».

JemoncTpanun. OOpa3upl OKCUIOB, KHCIOT, OCHOBaHMU U conei. Moguenu
KPUCTAINIMYECKUX PEIIeTOK XJopuaa HaTpus, anmasza, okcuga yriaepoaa (1V). Kucnortno-
IICJIOYHBIE WHIUKATOPBI, M3MEHEHHE WX OKPACKHM B PA3JIMUHBIX Cpenax. YHHBEPCAIbHBIN
WHIMKATOP U M3MEHEHHE €ro OKpPacKu B pa3nuyHbIX cpeaax. [llkama pH.

JlabopaTopHble onbIThL. 7. O3HAKOMJIEHHE C KOJUICKIIMEH OKCHIIOB. 8. O3HAKOMJICHUE
co cBoiictBamu ammuaka. 9. KauectBeHHast peakius Ha yriekucislid ra3. 10. Onpenenenne pH
pacTBOPOB KHUCIIOTHI, 11es1ou U Boabl. 11. Onpenenenue pH nmuMOHHOTO U sI6JI0OYHOTO COKOB HA
cpese 1wioaoB. 12. O3HakomieHUE C KoJulekiued cosed. 13. . O3HakoMIIEHHE ¢ KOJUICKIUEH
BEIIECTB C Pa3HbIM TUIIOM KPUCTAJUIMYECKOW peleTku. HM3roroBnenue mopeneut
KPUCTAIIMYECKHX pemeTok. 14. O3HakoMiIeHHe ¢ 00pa3IioM FOPHOM MOPOIBI.

Tema 4. U3meHeHus1, mpoucxoasimue ¢ Bemecreamu (12 )

[lonsiTHE ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOIAIIMMU C BEIIECTBOM.
SIBnenus, cBsi3aHHBIC C U3MEHEHHEM KPHUCTAJUNIMYECKOTO CTPOSHUS BEIIECTBA MPH MOCTOSIHHOM
€ro coctame, - G u3uuYeckue sABICHHUS . OU3ndyeckue SBICHUS B XUMHUU: JUCTUIUIALNSA,
KpUCTAJUTH3allKs, BHITTAPUBAHNE U BO3TOHKA BEIIECTB, (PHIBTPOBAHUE U IIEHTPUPYTUPOBAHUE.

SIBneHus, cBs3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, - XMMUUYECKUE PEaKIUU.
[lpuszHaku U yclmoBUs NPOTEKAHUS XUMHUYECKUX peakiuil. BrplneneHue TemiaoThl U CBETa —
peaxiuu ropenus. [lonstrue 00 3K30- U SHAOTEPMHUUECKHUX PEAKIIHSIX.

3aKOH COXpPaHEHUS MaccChl BEU[ECTB.

XuMu4eckue ypaBHeHUs. 3HaUueHUE UHACKCOB U K03 duimeHToB. CocTaBlIeHHE YpaBHEHHIA
XUMHYECKHUX PEaKIUM.

PacueThl MmO XUMHUUYECKUM YPAaBHEHHUSAM.

Pemienne 3amad Ha HAXOXKJIEHHE KOJIMYECTBA, MACChl WM O00BEMA MPOJYKTa PEAKIHUH IO
KOJIMYECTBY, Macce WM O0BEMY HMCXOJHOTO BelIecTBA. PacyeThl ¢ MCHONB30BAHUEM OIS,
KOTJ]Ja MCXOJHO€ BEIIECTBO JAaHO B BUJE pacTBOpPa C 3aJaHHOW MAaCCOBOM JIOJIEH paCTBOPEHHOIO

BCIOECTRA UITU COTIENKUT OTINENTEITICHHYIO DOJIHO HpHMeCCI‘;I.
Peaxuuum pa3nmoxeHUus.

IIpencraBnenue 0 CKOPOCTH XUMHUYECKUX peakunid. KatanmmusaTopel. @epMeHTEI.

Peakxnum coenqnmHEHUS.

Kartanutnueckue 1 HeKaTaTUTUYECKUE PEaKIMU, 00OpaTUMble U HeOOpaTHUMBbIE PEAKIIHH.

Peakxuuu 3amMemeHnus.

Psn akTMBHOCTHM METAIIOB, €r0 HUCIOJIB30BAaHUE JUIsl IIPOTHO3UPOBAHUSA BO3MOKHOCTHU
MIPOTEKAHUsl PEAaKIUN MEXIy METaUIaMH M KHUCIOTaMH, PEaKIHUl BBITECHEHUS OJHUX

METAITITOR MR NACTRONOR UX comel MVIMMAW METAITITAMN.
Peakxuuum obmMena.Peaknuum HedTpaau3anuu.

YcnoBus MMPOTCKAHUA pCaKI_[I/Iﬁ oOMeHa B pacTBOpax A0 KOHIIA.
Tunel XUMHYECKHUX peaKL{I/Iﬁ Ha IpuMEpC CBOMCTB BOJHI.



Peakuus pasnoxeHus - 3JIeKTpon3 BoAbl. Peakunu coefMHEHNs - B3aUMOJIECHCTBUE BOJIbI
C OKCHJIaMH METAJJIOB W HEMETAIJIOB. YCJIOBHE B3aUMOJEHUCTBUS OKCHJIOB METAJUIOB U
HEMETAJUIOB ¢ BOAOW. [loHATHE «TUAPOKCUIB». Peakunu 3aMenenns - B3auMOJEHCTBUE BOBI C
MeTaiiamu. Peakiuy oOMeHa - Tupoiin3 BEIIeCTB.

JMemoncTpanuu. [Ipumepsl ¢uznyecKux SIBICHUN: a) TulaBlieHUEe mapaduHa; 0) BO3TOHKA
foa unu OEH30WHOW KHCIIOTHI; B) PACTBOPEHHE OKPALICHHBIX coyei; T) nuddy3ust TyIIMcThIX
BEUIECTB C rOpsled JaMIOUYKU HakaiauBaHUs. [IpuMeppl XMMHUECKHX SIBJICHUM: a) TOpEHHUE
Maraus, ¢ocdopa; 0) B3aUMOJCHCTBHE COJITHOM KHCIOTBI C MpPaMOpPOM WA MEIIOM; B)
nosyuenue ruapokcuaa meau (II); r) pacTBopeHue MosydeHHOTO MAPOKCHAA B KHCIOTAX; [)
B3aumojeiicteue okcuaa Meau (II) ¢ cepHOM KHCIIOTOW TNpU HArpeBaHHUM, €) paslIOKCHHUE
NepMaHraHaTa Kajiusl; K) pa3io’keHue MepoKCcHia BOAOPO/a € MOMOIIBI0 TUOKCHIA MapraHia u
KaTtaja3bl KapToQelis I MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBiICHHBIX KUCIOT C METaJJIaMH.

JlaGopaTtopHble onbIThl. 15. [IpokanuBanve Meau B IJIaMEHHU CIUPTOBKU. 16. 3amenienue
Meau B pactBope xaopuaa Meau (II) xenezom.

Tema 5. IIpaktukym 1. IIpocreiimue onepanum ¢ BemecTtsoM (3 4)

1. [IpaBuna Texuuku O6e30macHOCTU Mpu paboTe B xumudeckoM kabunere. [Ipuembl oOpareHus
¢ JlabopaTopHbIM 000pyZOBaHUEM U HarpeBaTelbHbIMU npubopamu. 2. [Ipu3Haku XUMHUYECKHX
peaknuid. 3. [IpuroroBieHne pacTBOpa caxapa U pacdeT ero MacCOBOMU JIOJU B pacTBOPE.

Tema 6. PactBopenue. PactBopbl. Peakuuu HOHHOT0 00MeHA M OKMCJIUTEIbHO-
BOCCTAHOBHTEIbHbIE peakiuu (18 u)

PacTtBopenue kak QU3UKO-XUMUUYECKHUN mpoImecc.

[lonsiTue o ruznpatax u Kpuctamoruapartax. PactBopumocts. KprBble pacTBOpUMOCTH Kak
MOJIENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX BEIIECTB OT TemmepaTypbl. HacewllieHHbIE,
HEHACHIIICHHBIC U TIEPECHIIIEHHBIE PACTBOPHI. 3HAUCHUE PACTBOPOB ISl MPUPOJIBI U CEIILCKOTO
XO3SIICTBA.

[TounssiTue 00 PNEKTPONUTHYECKON JUCCONMAINUU.

DIEKTPONTUTHl U HEINEKTPOJIUTHI. MeXaHU3M JUCCOIUALNA SJEKTPOJIUTOB C Pa3TUYHBIM
xapaktepoM cBs3u. CTeneHb JJIEKTPOIUTHYECKON auccoruanuu. CusbHbIE U clla0ble
AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUM BJIEKTPOJIUTUYECKOW Auccounanvu. VoHHbIE ypaBHEHUS
peakiuii. Peakiiun oOMeHa, uaymue 10 KOHIIA.

Knaccudukaiys noHOB U X CBOICTBA.

KucnoTel, ux knaccudpukamus.

Juccoumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU DJIEKTPOJIUTUYECKON JUCCOLMALIUM.
MonekynsapHble U MOHHBIE YypaBHEHMs peakuuil. B3auMoneiicTBUe KHUCIOT € MeTaJlJlaMu.
DIEeKTPOXUMUYECKUN Psl HANPSOKEHUM MeETaioB. B3aumojeicTBHe KHCIOT € OKCHUIAMU
METAJUIOB. B3anmmoneicTBue KHUCIOT C OCHOBAaHUSIMHM - PEAKUHS  HEUTpaIu3aluu.
BzaumopeiictBue kuciaor ¢ consMu. Mcmonb3oBaHue TaOMMIBI  pacCTBOPUMOCTH ISt
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHOBaHUA, UX KITaccuDUKaAMUS.

Huccoumanus OCHOBaHMM M WX CBOHCTBA B CBETE€ TEOPUH AJIEKTPOJIUTHYECKON
aoucconuanni. B3amMmonelicTBME  OCHOBaHMKA ¢ coilsiMH.  HMcmonn3oBaHue — TaOJIHILI
pPacTBOPUMOCTH JIJISI XAPAKTEPUCTUKU XUMHUYECKHUX CBOMCTB OCHOBaHUW. B3ammopeiicTBue
LIEJ0YEH C OKCUJaMH HEMETAJIIOB.

Conu, uX OUcCcONMANMUS JY CBOHCTBA B CBETC TCOPUHU DICKTPOIUTHUECCKOU
qucconuanuu. B3auMmonedcTBue coneil ¢ MeTayuilaMd, OCOOEHHOCTH OTHX — PEaKIIHd.
B3aumoneiictBue comeit ¢ comsamu. Mcmonb3oBaHME TaOMMIBI  PACTBOPUMOCTH IS



XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o00mmenne creneHnii 00 OKCUax. ux Knaccuhukanvu u cRONCTBaX.
I'egeTnuyeckue DAoLl MeTalljla U HeMeTauxjga.
['eneTnueckas CBsI3b MEXK/Y KJIACCAMU HEOPTAaHUYECKHUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTECIbHBIE PCAKIUH.

OnpeneneHue cTereHEd OKUCICHHS I 3JIEMEHTOB, OOpa3yIONIMX BEIIECTBA Pa3HBIX
KkiaccoB. Peakmmm MOHHOrO oOOMEHAa U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
OKHCIUTEIb U BOCCTAHOBUTE/b, OKHCJIICHHEC U BOCCTAHOBJICHHE.

CocraBneHue  ypaBHEHUU  OKHCIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUH  METOJO0M
ANIEKTPOHHOTO OaliaHca.

CBoiicTBa MPOCTHIX BEMIECTB — METALIOB U HEMETAJJIOB, KUCJIOT U COJEH B
CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI.

JdemoncTpauuun. lVcnbiTaHue BEUIECTB W WX PAaCTBOPOB HA  BJIEKTPOINPOBOJIHOCTb.
3aBUCUMOCTh 3JEKTPONPOBOAHOCTH YKCYCHOM KHUCIOTBI OT KOHIEHTpauuu. JIBuxkeHue
OKpAIlICHHBIX MOHOB B JJICKTPUYECKOM IIOoJie. B3aumonencTBUe IUMHKA C CEPHOM, COJITHOU
kucinoramy, xyopugom weau (II). Topenume wmarnus. B3aumoneiicTBue XJIOpHOM WU
CEpOBOAOPOIHOM BOJBI.

JlabopaTopuble onbIThbl. 17. B3aumopaeiicTBue pacTBOpPOB XJIOpUAA HATpHUsl U HUTpaTa
cepeOpa. 18. [TomydeHre HEPaCTBOPUMOTO THIPOKCHIA U B3aUMOJICHCTBUE €ro ¢ KUCIOTAMH.
19. BzammogeiictBue KHUCIOT ¢ ocHoBaHusMH. 20. BzaumojeicTBHE KHUCIOT C OKCHIAMU
MeTaiuioB. 21. B3auMmoaelcTBre KUCIOT ¢ MeTauiaMu. 22. B3auMoaeiicTBEe KUCIOT C COJISIMH.
23. BzaumopnelcTBue Ieaodyer ¢ kucioramMu. 24. BzaumoneiicTBue Ienodyerl ¢ OKCHUIAMU
HeMeTauioB. 25. B3aumopeiictBue menoued ¢ conamu. 26. IlomydueHwe u cBoMcCTBa
HEpPAaCTBOPUMBIX OCHOBaHUU. 27. B3auMojelcTBME OCHOBHBIX OKCHJIOB C KHCIOTaMu. 28.
BzanMmoneiicTBHe OCHOBHBIX OKCHIIOB C BOJOHM. 29. B3amMonelicTBHE KHCIOTHBIX OKCHIOB C
menoyamu. 30. B3auMoaelicTBUEe KUCIOTHRIX OKCUIOB ¢ Boaou. 31. B3aumonelictsue coneit ¢
kucioramu. 32. B3aumogmenicTue coiel ¢ meinoyamMu. 33. B3aumonaeiicTBrue coyeil ¢ COISIMU.
34. BzauMoieiicTBUE pacTBOPOB COJIEH C METaJUIaMH.

Tema 7. [IpakTukym 2. CBoiicTBa pacTBOPOB 2J1eKTPOJIUTOB (1 1)
1. PenieHue »KcriepruMEHTaNbHBIX 3a/1a4.

COJAEPKAHUE KYPCA XUMHUHU B 9 KJACCE
Tema 1. O01as xapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB U Xumuueckux peaxuuii (10 u)

[lepuonuueckun 3aK0H u [ITepuonuueckas cucrema
xumMuueckux sneMeHToB [ M. MenneneeBa B cBeTe y4eHHs] O CTPOEHUHU aTOMa, UX
3HayeHHue. XapakTepUCTHKA JJIEMEHTa IO ero mnonoxkeHuto B Ilepuoanueckoil cucreme
xumuuecknx daeMeHToB J[. M. MengeneeBa. CBOMCTBa OKCHIOB, KHCIOT, OCHOBAHUI U COJICH B
CBETE TEOPHUH ICKTPOJIUTHUECKON TUCCOLMALMN U MPOLIECCOB OKUCICHUS-BOCCTAHOBIICHUS.

'enernueckue psaAbl MeTalllla W HeMeTaxuaa. XapaKTepUCTHKA
XUMHYECKOTO AJIEMEHTA TI0 KUCIIOTHO-OCHOBHBIM CBOMCTBAM 00Pa3yeMbIX UM COCTHHEHHIA.

[TousiTue O MmepexOAHBIX dNeMeHTaX. AMdorepHocTs. ['eHeTHUECKU psift
MepPeXoHOTO deMeHTa. AMGOTEpHBIE OKCHABI W THUAPOKCHIBL. XHWMHUYECKas OpraHU3aIlus
npupoasl. XuMuueckue peakuuu. CKopocTh XUMHUECKOU peakinu. KaTanu3aTtopsl U KaTtaaus.

JlabopaTopuble onbiThbl. 1. IlomydeHuwe ruapokcuaa LMHKA M HCCIEAOBaHUE €ro
cBoMCcTB. 2. MonenupoBanue mnoctpoenus llepmonmueckoit cucremsl . M. MenneneeBa. 3.
3amernieHue kene3oM Menu B pactBope cynbdara meam (I). 4. 3aBucumocTh ckoOpocTH
XUMUYECKOW pEeaknh OT TPHUPOJLI pPEarupyrolnX BeIMIeCTB HAa MpPUMEpPE B3aUMOJCHCTBUS
KHCIIOT C MeTajulaMH. 5. 3aBHCHUMOCTh CKOPOCTHM XHWMHUYECKOW pPEaKUUHh OT KOHILIEHTpAlUU



pearupyromux BEIIEeCTB Ha IIPUMEPE B3aUMOJCUCTBUS LIMHKA C COJSTHOM KHMCIIOTOW Pa3Iu4HOU
KOHIIEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH  XMMHUYECKOM  peakiud OT  IUIONIAAH
CONPUKOCHOBEHMSI pEarupymoomux BemlecTB. 7. MoaenupoBaHHE «KMILILEro cios». 8. 3a-
BHCUMOCTb CKOPOCTM XHMMHYECKOM pPEaKIUM OT TEMIIEpaTypbl pearupyrolux BeEUIECTB Ha
npuMepe B3aumojeiictBus okcuma meau (1) ¢ pacTBopoM cepHOM KHCIOTBHI Pa3IHUHON
temneparypbl. 9. Pasnoxenue nepokcuia Bomopoja ¢ momoinso okcuaa mapranma (V). 10.
OOHapyxeHue Karanasbl B MUIIEBBIX MpoaykTax. 11. MarnbupoBanne B3aMMOACHCTBUS KHCIOT
C METAJUIAMH YPOTPOIIMHOM.

Tema 2. Merasubl (14 4)

[Tonoxenue METAJJIOB B [Ilepuonuueckoi CUCTEME
xuMuueckux osnemenTtoB /. W. MengeneeBa. Mertammueckass KpHUCTaUIMYECKAs
pelieTka M MeTalyiMdeckas Xumuueckas cBsizb. OOmue ¢Qusmueckue CBOWMCTBa METAJUIOB.
CiiaBbl, UX CBOMCTBA M 3HAUCHHE. XMMUYCCKHEC CBOMCTBA METAIOB KaK BOCCTAHOBUTEIICH, a
TaK)X€ B CBETE MX IOJOKEHUS B IEKTPOXMMHUUECKOM psANly HaIlpsKeHUd MetaiioB. Kopposus
METaJUIOB M clIOCOOBI O0PBOBI ¢ Hell. MeTtamsl B mpupoae. O0mue crioco0bl MX MOTYIECHUSI.

OOuras xapakTepuUCTHKAa HNEJIOYHBIX METAJNIOB.

Mertannsl B npupoze. Obume crocodsl ux nonaydenus. Crpoenue aromoB. lllenounsie
METaJulbl - IPOCThIE BelIeCTBA. BakHeillne COeAMHEHUs WICJIOYHBIX METAJUIOB - OKCHUIBI,
THIPOKCHUJIBI ¥ COJIH (XJIOPHIBI, KAPOOHATHI, CyJb(aThl, HUTPATHI), UX CBOWCTBA U IPHUMCHCHUE B
HapoAHOM Xo3siicTBe. Kanuitabie ynoOpenus.

OO6umasgs xapakKTepUCTHKA DJIEMEHTOB rjiaaBHOW mnoxarpynnbs [l
TPYINIB.

Crpoenue aromoB. lllenoyHo3emenbHblE METaJIbl - MPOCThIE BellecTBa. BaxHeilmue
COCIMHEHUS IIEIOYHO3EMEIbHBIX METaUIOB - OKCHUABI, THAPOKCUABI U CONU (XJIOPUIBI,
KapOoOHAThl, HUTPAThl, cyinbdaThl, (ocdaTel), UX CBOWCTBA U TNPUMEHEHHE B HAPOIHOM
XO3HCTBE.

ANTIOMUHUH.

Crpoenue artoma, (uU3MUECKHME W XUMHYECKHE CBOMCTBA IIPOCTOrO  BEIIECTBA.
CoenvHeHNs ANIOMHUHHMS - OKCUI W TUAPOKCUI, MX aM(pOTepHBIH xapakTep. Bakueimue comu
amomuHus. [IpuMeHeHne antoMUHUA U €10 COEAMHEHHI.

Xeneso.

Crpoenue artoma, (uU3MUECKME W XUMHYECKHE CBOMCTBAa IIPOCTOrO  BEIIECTBA.
I'emetnueckue psaael Fe?t m Fe®'. Baxnmeifmme comm kenesa. 3HaueHMe jkenle3a M €ro
COEMHEHUH ISl IPUPOJIbI 1 HAPOJIHOTO XO35MCTBA.

JeMoHCTpanuu.

OOpa3upl  MIENOYHBIX W IIEJOYHO3EMENbHbIX  MeTamioB. OOpas3ibl  CIUIaBOB.
B3aumoneiicTBue Hatpus, JUTHS U KaJlbLus C BOAOW. B3aumoneicTBue HAaTpust U MarHus C
KUcIopoioM. B3aumozelictTBre MetaiiiioB ¢ Hemetayuiamu. [lonyuenne ruapokcuion xemnesa (11)
u (111).

JlabopaTopHble onbIThI. 12. B3aumoelicTBue pacTBOPOB KUCIOT U COJIEH C METAJIaMH.
13. OsnakomiieHue ¢ pyaamu xkene3a. 14. OxpammBaHMe IUIAMEHH COJISIMH IIEJIOYHBIX
MetaiioB. 15. TlonmyyeHue ruipokcuaa KaublUs U UCCIIEIOBAaHUE €ro CBOMCTB. 16. [Tonyuenne
TUAPOKCUA ATIOMUHUS M UCCIIEI0BAaHUE €r0 CBOWCTB. 17. B3auMonelicTBue xene3a ¢ CONSTHOU
kucnoroi. 18. [Tonyuenue rumpokcunos xernesza (1) u (111) u u3yuenne ux cBOWCTB.

Tema 3. [IpakTukym 1. CBoOMCTBA MEeTA/UIOB U UX COeIMHEHUH (2 1)

1-2 DxcrnepuMeHTANbHBIE 3ala4d 10 PACMO3HABAHWIO W IONYYEHHIO COEIMHEHUM
METaJUIOB.



Tema 4. HemeTtaswin (25 )

OO0mas xapakTepHCTHKa HEeMEeTalJdoB: mojoxeHue B l[lepuommdeckoii
cuctemMe xumuueckux osyeMmeHtoB J[. M. MenzgeneeBa, OCOOCHHOCTH CTPOEHHUS aTOMOB,
anekTpooTpuraresbHocTh (D0) Kak Mepa «HeMeTaluIM4HoCTU, psaa 0. Kpucraminueckoe
CTpPOCHHE HEMETAJIOB - MPOCTHIX BelecTB. AiutoTponus. OuU3ndeckre CBOWCTBa HEMETaJLIOB.
OTHOCUTENBHOCTD MOHATUM «METAID» U «HEMETaIL».

Bonopon.

[Tonoxxenune Bomopona B Ilepuogmueckoil cucrteMe XuMuueckux a3yemeHToB . U.
MenneneeBa. Ctpoenue aroma ¥ MoJieKynbl. OU3nYecKue U XMMHUECKHE CBOWCTBA BOAOPO/A,
€ro MOoJyYeHHUE U IPUMEHEHHUE.

Bona.

Crpoenue monekynbl. Bogoponnas xumuueckas cBs3b. dusnueckue cBoilcTBa BOJBI.
AHoManmuu cBoWCTB BoAbl. ['mapoduibHbie U ruApodOOHBIC BEIIECTBA. XMMHUUYECKHE CBOMCTBA
Boibl. KpyroBopor Boabl B mpupojne. Bomoouncrtka. Anspaius BOABL. BBITOBBIE (QHUIBTPHL
MunepasnbHbie Bojbl. JJucTiipoBaHHas BOJIa, €€ MOJIy4eHHEe U PUMEHEHHE.

OOmas XapakKTEepUCTHUKA TaJllOTEHOB.

Crtpoenue aromoB. IIpocTbie BemiecTBa W OCHOBHBIE COEAMHEHHUS TalOr€HOB, WX
cBoiictBa. Kpartkue cBenenus o xiyope, 6pome, ¢prope u ioxe. IlpumeHeHne rajioreHoB U HX
COEIMHEHUI B HAPOJIHOM XO35HCTBE.

Cepa.

Crtpoenue aToMma, aJUIOTPOIUs, CBOMCTBA W MpUMEHEHHE poMOudeckoil cepbl. OKCHIbI
cepol (IV) u (VI), ux nomydenue, cpoiictBa U npumeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
MpPUMEHEHHEe B HApOAHOM X03stiicTBe. [Ipon3BOACTBO CEpHOM KUCTOTHI.

Asor.

CrtpoeHue aToMa W MOJEKYIbI, CBOMCTBAa MPOCTOrO BEIIECTBAa. AMMHAK, CTPOCHHE,
CBOIiCTBa, moyyueHue u mnpumMeHeHue. Colu aMMOHUS, X CBOICTBa U mpuMmeHeHue. OKCUIbI
azora (II) u (IV). A3oTrHas KucjoTa, €€ CBOWCTBA M NpUMEHEHHE. HuUTpaTel U HUTPUTHI,
npobiieMa UX CoiepKaHUs B CEIbCKOXO03iCTBEHHOM MPOIYKIIUU. A30THBIE YI00pEHUSI.

docdop.

CtpoeHue atoma, aloTPOIHs, CBOMCTBA Oeoro u kpacHoro ¢ocdopa, Ux NpuMEHEHHE.
OcHoBHble coenuHeHus:: okcuna (ocpopa (V) u oprodochopnas kuciaora, GocdaTsl.
®docdopHble yaoOpeHus.

Yranepon.

CrtpoeHue aroma, ayuIOTpoOmnusi, CBOWCTBA Moaudukanui, mnpuMeHeHue. OKCHJIBI
yraepona (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KaJlblMT, COMa, MOTAIl, UX
3HA4YCHHUE B IPUPOJAE U KU3HU YETOBEKA.

Kpemuun.

Crpoenue aTroma, KpUCTAUNIMYECKHM KPEMHHUMN, €ro cBOMCTBa M mNpuMeHeHue. Okcup
kpemuus (IV), ero npuponnbsie pazHOBUIHOCTH. CHUIMKATHl. 3HAYEHUE COCTMHEHUN KPEMHUS B
JKUBOM M HEXUBOW npupone. IIoHATHeE 0 CUIIMKAaTHOW MPOMBILITIEHHOCTH.

demoncTpauuu. OO6pasipl raJOreHOB - MPOCTHIX BEIIECTB. B3anmoelicTBIE rajJoreHoB
C HaTpueM, aJlOMUHUEM. BbITecHeHHe XJopoM OpoMa WM HoJa M3 PAcTBOPOB HMX COJICH.
B3aumoneiictBue ceppl ¢ MeETaIaMH, BOJOPOJOM M KHUCIOpOoJIOM. B3aumoneiicTBue
KOHILICHTPUPOBAaHHOM a30THOW KHUCJIOTHI ¢ MeJbto. [lornoiienue yrieMm pacTBOPEHHBIX BEIIECTB
win razoB. BoccraHoBnenne menu u3 ee okcumayrieMm. OOpas3ibl MPUPOAHBIX COEAMHEHUN
xJopa, cepsl, hocdopa, yriepona, kpemHusi. OOpa3ibl BaKHEHIINX JUIsI HAPOJIHOTO XO3sICTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ibl CTEKIA, KEPAMHUKH, IIEMEHTA.

JlabopaTopubie omnbiThl. 19. IlomydueHne wu  pacnoszHaBaHue Bojopoxa. 20.
HccenenoBanne nMOBEPXHOCTHOTO HATsKEHHs BOAbL. 21. PacTBopeHne nmepMaHraHata Kajlvsl WIA
MesnHoro kymopoca B Boge. 22. I'mapataums oOe3BokeHHoro cynbpara memu (II). 23.
UzroroBnenue rurncoBoro orneyarka. 24. O3HakOMJIEHHE C KOJUIEKIHEH OBITOBBIX (PUIBTPOB.
25. O3HaKOMIIEHHE C COCTaBOM MHUHEpalibHOU BOJbL. 26. KauecTBeHHas peakuusi Ha raJoreHua-
noHsl. 27. IlomydyeHne m pacno3HaBaHue Kuciaopozaa. 28. I'opeHue cepbl Ha BO3JyXe€ U B



kucinopoae. 29. CpolicTBa pazbaBiieHHOU cepHoii kucaoThl. 30. M3ydyeHue cBoiicTB ammuaka. 31.
PacriosnaBanue comeit ammonus. 32. CBoiicTBa pa30aBiIeHHON a30THOM KHCIOTHL 33.
B3anmMopeiicTBie KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Menbio. 34. ['openue ¢docdopa Ha
BO3JyXe U B kuciopojne. 35. Pacno3naBanue ¢ocdaroB. 36. ['openue yris B kuciopome. 37.
[TonydyeHue yroibHOM KHCIOTHI W H3ydyeHue ee cBoiictB. 38. Ilepexom kapOoHaTOB B
ruapokapOoHatel. 39. Pasmokenwe ruapokapOonara Harpusa. 40. Ilomydenwe kpemMHeEBOH
KHCJIOTBI U U3yYEHUE €€ CBOMCTB.

Tema 5. [IpakTukym 2. CBoiicTBa coeMHeHHIT HeMeTAJL10B (3 4)

1. Pemenune sxcnepuMeHTalIbHBIX 3a1a4 110 Teme «lloarpynmna ranorenosy». 2. Pemienue
JKCHEpUMEHTaIbHbIX 3ajad 1o teMe «lloarpynmna kucimopona». 3. Ilomyuenue, cobupanue u
pacro3HaBaHKUE ra3os.

Tema 6. O6001meHHe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOI 1IKO0JbI. (10 1)
Ioaroroska k rocyaapcrBeHHoi uroropoi arrecrauuu (I'MA)

[lepuonuueckuu 3aK0H u [ITepuonuueckas cucrema
xuMuueckux oHunemenTtoB JI. HU. MenngeneeBa. @DOuU3MYECKU CMBICT
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB MEPHUOJia M TPYIIbl. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COEAUMHEHUN B MEPUOJAaX M TPyNIlax B CBETE MPEICTaBICHUU O
CTPOCHHUH aTOMOB AJIEMEHTOB. 3HaYEHUE MEPUOIMYECKOTO 3aKOHA.

Bunsl XuMHUECKHX CBSI3€M M THUOBl KPHUCTAJIJIUUYECKHUX
pemeToK. B3auMOCBA3b CTPOEHUS U CBOMCTB BELIECTB.

Knaccudukanus XUMHUUYECKHUX peakuuit o pPa3dIUYHBIM
NpU3HaKaM (YUCIO U COCTAB PEearupyroIMX U 00pa3yIoINXcs BEHIECTB; HAJIU4KUe TPaHHIIbI
paznmena da3; TerioBod 3PQeKT; M3MEHCHHE CTENEHEH OKHCIICHUS aTOMOB; HCIIOJIb30BAHHE
KaTajau3aTopa; HampaBieHue MporekaHus). CKOpOCTb XMMHMYECKHUX pEaKkIuil U (HaKTopsl,
BIUsAONKEe Ha Hee. OOpaTUMOCTh XMMUYECKUX PEAKIIUH M CIOCOOBI CMEIIEHUS XUMHUYECKOTO
PaBHOBECHS.

[ITpocThie W CcHnoOXHBIE BemecTBa. MeTandbl M HEMETAaJlJb.
['eneTnueckue psAnpl MeTaia, HEMETaula U NepexogHoro meramiaa. OKCUAbl U TUIPOKCHUIBI
(ocHOBaHUsI, KUCJIOTHI, aM(POTEpPHBIE TUIPOKCUIBI), conu. VX cocTaB, kinaccuduxaius u odime
XMMHUYECKHE CBOMCTBA.

TemaTnueckoe mIaHMpoBaHue 8 Kiace

Bcero
Paznen Tema
4acoB
| BBeaenune 4
1 ATOMBI XUMHYECKHX DJIEMECHTOB 9
11 [IpocTbie BemecTBa 6
v CoennHeHNsT XUMHUYECKHUX DJIEMEHTOB 14
V W3meHnenns, MpouCXoAsIINe C BEIECTBAMU 12
VI [Ipaxktuxym 1. [Ipocreiimmne onepamuu ¢ BEMECTBOM 3
VIi PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB 18
AIEKTPOIUTOB
VIl [Mpaktrkym 2. CBOICTBa paCTBOPOB AIICKTPOIUTOB 1
PesepBHOE BpeMst 1
Hroro 68




TemaTnyeckoe miaHupoBaHue 9 Kiaace

Bcero uacos

Pa3nen Tema
| Beenenue. OOmias XxapakTepucTUKa XUMHYECKUX 10
2JIEMEHTOB U XUMHUYECKUX peakuuii. [leproarueckuil 3aKoH

I Merasbl 14
Il [Ipaktuxym Nel «CBoicTBa METAIIOB M UX COETMHEHUII 2
v Hewmeranibt 25
\Y [IpakTukym Ne2 «CBolcTBa COEAMHEHUIT HEMETAIITIOB) 3
VI O060011eHre 3HAHN TI0O XUMHH 32 KypC OCHOBHOM IITKOJIBI. 10

HOI[FOTOBKa K FOCY,HapCTBeHHOﬁ HTOT'OBOM aTTcCTalluu.

Vil PesepBHOE BpeMs 4

HUroro 68

Onucanue yueOHO-MeTOANYECKOT0 U MATEPUAIBLHO-TEXHUYECKOT0 o0ecreyeHust
0o0pa3oBaTeILHOIO Npouecca Mo npeaMery «XuMushH»
Bubauoreunsblii poua

1. T'abpuensna, O. C. Xumus. 8 kiacc : yuae0. st obieodpaszosar. yupexaenuii / O. C.
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