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IHosicuuTeabHAA 3aNIHUCKA.

PaGouas mporpamma cocTaBieHa Ha oOcHoBe @DelepaibHOTO TIoOCYAapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAPTa OCHOBHOTO 00mIero oopasosanus (IIpukaz MOuH P® Nel897 ot
17.12 2010,c u3zMeHeHussMu u ponosHeHussMu ot 29.12 2014, 30.12 2015, aBTOpckoi
IporpaMMsbl o XxuMuu it 8-11 kinaccoB 0011e00pa30BaTENbHBIX YUPEKACHUN MO peJaKkLuen
mpod. Kysneunosoit H.E. Mocksa, usnarensckuii uentp «Benrana-I'pad» 2006r., ctp. 73-81,
OTpaKawllled coAepkKaHUEe NPUMEPHOW MporpaMmbl 10 XUMHM OCHOBHOTO  OOIIEro
o0pa3oBaHMsl C JONOJHEHUSAMH, HE NPEBBIIAIOIIMMHU TpeOOBaHMUS K YPOBHIO MOATOTOBKU
ydammuxcs, (eaepalbHOM TMepeyHe y4eOHUKOB, PEKOMEHAYEMBIX Uil 00I1e00pa3oBaTeIbHbBIX
yUpEexAEeHUM. PabGouas  mporpamMMa  mpexycMaTpUBaeT — peaau3alMio  yu4eOHHKOB,
PEKOMEH/IOBaHHBIX K HCMOJIb30BAaHUIO B oOpa3oBaTenbHOM Ipouecce B OV, peannsyrommx
o0Opa3oBaTenpHBIE MPOrpaMMbl 00Imero oOpa3oBanus (mpuka3 MunoOpHayku Poccum ot
13.12.07 Ne 349):

H.E.Ky3nenoBa, 1.M.Turosa, H.H.I'apa, A.}O.)XKerun. Xumus. 8 knacc. - M.: Benrana-
I'pad.

H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa. Xumus. 9 knacc. - M.: Benrana-I'pad.

3aJauHUKH:

H.E.Ky3nenosa, A.H.JIéBkuH. 3agaunuk no xumuu. 8 kiacc. - M.: Benrana-I'pad.

H.E.Ky3nernosa, A.H.JIéskun. 3amaunuk no xumun. 9 kiacc. - M.: Bearana-I'pad.

Pabouas mporpamma mo xumMuu anas 8 — 9 kiaccoB 00s3aTE€IbHOM YacTH y4eOHOIo
TUTaHA TEXHOJIOTMYECKOTO MPOGHII TpeaycMaTprBaeT H3ydeHHe XUMHUN B 00beMe Mo 2 yaca B
Heneao, Becero 138 yacon (70 yacoB B 8 ki1acce u 68 yacoB B 9 kiacce).

HpCI[MeT XUMHHU CHCI_[I/I(l)I/I‘leH. YcnemHocTs ero HU3YyUYCHUs CBA3aHAa C OBJIAACHHEM
XHUMHUYCCKUM S3bIKOM, CO6J'IIOI[GHI/ICM TEXHUKU 0€30IIaCHOCTH IIPU BBIMMOJIHEHUHW XUMHNYECKOT'O
9KCIICPUMCHTA, OCO3HAHUEM MHOT'OUUCIICHHBIX CBSI3EH XUMMU C APpYrumMu npeamMeTamMu.

Heab nporpamMmsi:

e @opmupoBaHME Yy ydamuxcs oOOIIeyuYeOHbIX YMEHHH U  HaBBIKOB,
YHUBEPCAJIBHBIX CIIOCOOOB [EATETLHOCTH M KIIIOUEBBIX KOMIIETEHIIUHA Yepe3
U3yYCHHE YUeOHOTO MpeaMeTa « XUMUS»;

e [lenmp Kypca - BOOPYKEHHME Yy4YAIIMXCS OCHOBAMHM XUMHUYECKUX 3HAHUU,
HEOOXOJUMBIX JJisi TIOBCEIHEBHOM >KM3HH, MPOU3BOJCTBEHHOW IESATENHbHOCTH,
NPOJODKCHUST 00pa30oBaHUs, TMPABWIBHOW OpPUCHTAIIMM W TIOBEICHUU B
OKpYy Karoliei cpene, BHECEHUE CYIIECTBEHHOTO BKJaJa B Pa3BUTHE HAYy4YHOTO
MI/IpOHOHI/IMaHI/IH y‘-IaHII/IXCSI.

e B ganHOI nmporpaMMe BBIpaK€HA TYMaHUCTHUYECKAs U XUMHKO - DKOJOTHYECKas
HATPaBJIEHHOCTh W OPHIEHTAllMs Ha pa3BHBaroliee oOydeHue. B Hell oTpakeHa
CHCTEMa BOKHEHINNX XUMUYECKUX 3HAHHM, PACKphITA POJIb XUMUU B TO3HAHUU
OKpY’KaIOIIET0 MHUpa, B MOBHIIIEHUN YPOBHS MaTepUAIbHOM KU3HU OOILECTBA, B
Pa3BUTHH €T0 KYJIbTYPHI, B PEIIEHUN BAKHEUIIIUX MPOOJIEM COBPEMEHHOCTH.

3amaun:

L] BOOPY)KI/ITI) yqanmxc;[ 3HAaHUsIMHN OCHOB HaYKI/I nu XI/IMI/I‘ICCKOﬁ TEXHOJIOI'UH, CHOCO6aMI/I
uX J100bIBaHUs, IepepaboTKU U MPUMEHEHUS;

® DPACKpBITh pPOJIb XMMHUU B TO3HAHUU NPUPOABI M OOECIIEYEHHWH >KHU3HM OOIIECTBa,
MOKa3aTh 3HAUYCHHUE OOIIETO XMMHUYECKOTO 00pa30BaHUs Il TIPABIIIBHOW OPUEHTAIIUH B
KHN3HU B yCJIOBI/ISIX yxy,Z[I_HCHI/II/I BKOHOFI/I‘IGCKOI\/'I OGCTaHOBKI/I;

° BHCECTH BKJIA/ B pa3BI/ITI/I€ Haquoro MHpOHOHI/IMaHI/Iﬂ yLICHI/IKa;

H3yltenue Xumuu Ha CmyneéHu OCHOBHOZ0 06114820 06pa3oeanu}l 6 8 — 9 Knacce
HanpaejieHo Ha oocmujicenue Cﬂe()ylomux ueﬂeﬁ:



® OCBOCHHE Ba)XHEHIIMX 3HAHWH 00 OCHOBHBIX TOHSTUSX W 3aKOHAX XHMUH,
XUMHYECKON CUMBOJINKE;

e OBJAJCHHWE YMEHHSAMH HAOMIOJaTh XMMHUYECKUE SBICHHS, IPOBOJHUTH
XUMUYECKUN SKCIIEPUMEHT, MPOU3BOIMTH PAcCueThl Ha OCHOBE XHUMHYECKHX
(GopMyJ1 BelIeCTB M ypaBHEHHI XUMHUYECKUX PEaKLUii;

® pa3BUTHE MO3HABATEIBHBIX MHTEPECOB M MHTEIUICKTYaJIbHBIX CIOCOOHOCTEH B
nporecce MPOBEACHUS XHMHUYECKOTO OKCIEPUMEHTa, CaMOCTOSTEILHOTO
NpuoOpeTeHUs] 3HAHWUI B COOTBETCTBUM C BO3HHUKAIOIIMMHU KH3HECHHBIMU
MOTPEOHOCTSIMU;

e BOCHHTAaHME OTHOWICHHWS K XUMHHM KaK K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEUeI0BEYeCKOM KyIbTYpHI,

® [IpPUMEHEHHE MMOJyUYCHHBIX 3HAHUN W YMEHUH Uil 0€3011acCHOTO MCIIOIB30BAHMUS
BEIIECTB M MaTepUaIOB B OBITY, CEJIbCKOM XO3sIiiCTBE M Ha MPOU3BOJCTBE,
pemieHns MPaKTHYECKUX 3a7ad B TOBCETHEBHON JKW3HHU, TNPEIYHPEKICHUS
SIBJICHUH, HAHOCSIIIIX BPE]] 30POBBIO YEJIOBEKa U OKpYXKarolleil cpere;

® [OJrOTOBKA K OCO3HAaHHOMY BBIOOPY MpoheccHu.

Pa3BHUTh BHYTPEHHIOIO MOTHUBAIMIO YYCHHUS, TOBBICUTH HHTEPEC K TIO3HAHUIO
Pa3BUTH SKOJIOTUYECKYIO KYJIbTYPY yUYaIluXcs.

JlaHHas mporpaMMa OpHEHTHPOBaHA Ha 0011e00pa30BaTeNIbHBIE KIACCHI.

[TomrMO OCHOB HaykH, B COJCpXaHHWE NpEAMETa XHWMHUS BKJIIOYEH pAJ CBEICHHI
3aHMMATeJIbHOTO, HCTOPHUYECKOTO, IPHKIAJHOTO XapakTepa, COJCHCTBYIOUIMX MOTHBAIMU
YUEHUs, DPa3BUTHIO IIO3HABATEIbHBIX HHTEPECOB M PEIICHUIO IPYTUX 3a7ad BOCHHTAHUS
JMYHOCTH.

B mporpamme peann3oBaHbl CIEAYIONINE HAIPABICHUS:

e TIYMAaHHM3ALMH COACPIKAHMS U IIPOLECCA €r0 YCBOCHUS;

® DJKOJOTH3alMM Kypca XUMUH;

e HHTErpaluM 3HAHUWA U YMEHUU;

® [0C/IeJ0BATEJIbHOIO pa3BUTHS U YCIOXKHEHHUA Yy4eOHOro Marepuasia u
CIIOCOOOB €ro MU3y4YeHHUS.

AKTYaJIbHOCTB: B CHCTEME €CTECTBEHHO-HAyYHOro 0Opa30BaHUs XUMHs KaK y4eOHBIH
IIPEAMET 3aHMMAECT BA)KHOE MECTO B IIO3HAHMM 3aKOHOB IPUPOABI, B MAaTEPUAIbHOWU >KU3HU
o011ecTBa, B PpEIIEHUH TIJI00albHBIX MpoOJIeM dYeloBeyecTBa, B (DOPMUPOBAHMM HAy4HOU
KapTHUHBI MUPA, & TAK)KE B BOCIIMTAHUM DKOJIOTMYECKOU KYJIBTYPBI JIFOACH.

Xumust Kak ydeOHbIH IpeIMeT BHOCHT CYLIECTBEHHBIH BKJIaJ B HaydyHOE
MHpPOIIOHMMAHUE, B BOCIIMTAHME M DPa3BUTHE YYalIMXCsA; IPU3BAaHA BOOPYKHUTH YYallMXCs
OCHOBAMU XUMHMUYECKUX 3HAHMH, HEOOXOAMMBIX [UIl TIOBCEJAHEBHOW JKHU3HHU, 3aJIOKHUTh
byHIaMEHT Ui JalbHEHIIero COBEPIIEHCTBOBAHUS XMUMHMYECKMX 3HAHMHA KaK B CTapIIMX
Kjlaccax, TaK M B JPYTUX Y4YeOHBIX 3aBEICHUSAX, A TAaKXKe IMPAaBUIBHO COPUEHTUPOBATbH
MOBEJICHUE YYAIMXCS B OKPYXKAIOIIEH Cpee.

B coxmepkaHMM JAaHHOTO Kypca NPEICTABICHBI OCHOBOIIOJIATAOIIME XMMHYECKHE
TEOPETUYECKUE 3HAHUSA, BKIIOYAIOLME MU3YYECHHUE COCTaBa U CTPOCHMS BEILECTB, 3aBUCUMOCTH
UX CBOWCTB OT CTPOEHHUS, KOHCTPYMPOBaHME BEIIECTB C 3aJaHHBIMU CBOMCTBaMH,
HCCIIEA0BAHUE 3aKOHOMEPHOCTEM XMMHUUYECKMX IPEBPALICHUA M IyTEH yIpaBICHUS HMHU B
LEJISIX TIOJIyYEHUs BEUIECTB, MaTEPUAJIOB, YHEPTUU.

[IpuHuMnBl 00y4eHHUs] XUMHM, MOAXOAbl K ONPEIEICHUIO COJIEP)KaHUs KypCOB XUMUH,
[I0CJIEI0BATENbHOCTh M3JIOKEHHMs MaTepuasia, METOAbl M CpeJCTBa OOy4eHHUs, OpraHu3alus
YPOKOB XHMMHHU, KOHTPOJIb YCBOCHHS 3HAHUI paccMaTpUBACTCS B METOAUKE O0yUCHHS XMMHUU.

B nporpamMe u yueOHMKe peaqn30BaHbl CIeIyIOIUE IPHOPUTETHBIE UIEH:

I'ymanu3anus — ¢ e€ nmo3uiuii 00y4Jaronuiicss — 3TO BbICIIasi IEHHOCTh, IKOJIa — CpeAa,
obecrieunBaromas ycloBUs Ul IOJIHOLEHHOTO pa3BUTHA OOy4YeHMs, Pa3BUTUS JIMYHOCTU U
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MHIMBUYalbHOCTH oOOydJaromerocs. Baxselmeld 3amadeil I'yMaHM3allUM YYEHUS SIBIISETCS
CO3HATEJIbHBINA BBIOOP CBOEH MHIAMBHYaJIbHON 00pa30BaTeIbHON TPACKTOPHUH.

HNuTerpanus — HanpasJieHa Ha YIUIOTHEHUE U MUHUMU3ALUIO CONEPIKAHUS, YKPEILIICHUE
JTUIaKTUYECKUX €IMHUL U paCIIUPEHHE 1101l TBOPUECKOM 1€ATEIbHOCTH.

O0o0menue U cucTeMaTH3alMsA — HAIPaBICHA HAa YIUIOTHEHUE TEM Kypca U yMEHHs
IIPUMEHSTHh HHTETPUPOBAHHBIE 3HAHUS HA IIPAKTHKE.

@dyHIaMEHTAIM3aUs M METOJOJOTM3alMs —  YUYUTBIBAGTCA  TEOPETUKO-
9KCIIEPUMEHTAJIbHBIA XapaKTep HAayKHM M pacKpbIBAIOTCS METOABl HCCIIEOBaHMS BEILECTB,
CIoco0bl AEHCTBUM K MX NMPUMEHEHHIO. 3aJlaHKsI METOJOJIOIMYECKOr0 XapaKTepa BKIIOUEHBI B
TEKCThl Y4eOHUKOB U B CHCTEMY CaMOCTOSATEIIbHONW pabOThl 00yUYaIOIIMXCS.

JKOJIOrH3alUs — HKOJOIMUYECKas HaIpaBICHHOCTb IMPEIMETHOM 00sacTH «XUMUSD»
pacKpbIBaeT OCHOBHBIE MPOOJIEMBI SKOJIOTUH, CBSI3aHHBIE C XUMHUEH, IMyTH UX PELICHUS, POIH
XMMHMYECKON HAYKH U IIPOU3BOJCTBA.

IIpakTHYeckasi HANpPaBJIEGHHOCTb — BBIJICJIECHbl NPUKIATHBIE CHUCTEMBl 3HAHUM,
CIeLlMaJIbHBIE IVIaBbl IS 00Jiee OJTHOTO PACKPBITUS U 0000IEHHs MPAaKTUYECKOro MaTepuania,
II0OKa3aHbl 3HAUE€HUE, TEXHOJIOTUY MOJIYUYEHHS U IPUMEHEHNE BEILECTB B JKU3HU YEJIOBEKA.



[Inanupyemble pe3y/ibTaThl OCBOEHHS Y4eOHOI0 NMpeaMeTa

JInuHoCcTHBIE, MeTanpeiMeTHBIE, IPeIMeTHbIE Pe3Y/JbTAThI 0CBOCHUS XUMUH

Omnpenenensl Ha ocHoBaHUM DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTELHOTO
cTaHgapta ocHoBHOro obmiero odpaszoBanus ((IIpuxaz MOuH P® Nel897 ot 17.12 2010,c
M3MEHEHUSIMHU U lonojaHeHus MU oT 29.12 2014, 30.12 2015, aBTopckoil mporpaMMbl IO XUMUU
st 8-11 kimaccoB o0meoOpa3oBaTeNbHBIX YUpPSXKICHUH 1oa penakmuei mpod. Kysneropoi
H.E. MockBa, m3narensckuii ieHTp «Benrana-I'pad» 2006r., ctp. 73-81,

B xopne npenoaaBanust XuMuu, padoyasi mporpamma npeaycMarpuBaeT popMUpOBaHUE Y
yydammxcst oOmey4eOHbIX YMEHHH M HaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JAEATEIBHOCTH M
KITFOUEBBIX KOMIIETEHIIUH.

B sToM HampaBieHuu npuOpUTETaMU g y4eOHOro mpeameTra « XUMHs Ha CTYyHEHHU
OCHOBHOTO 00IIero 00pa3oBaHUs SBISAIOTCSA: HCIOJB30BAHHUE ISl MO3HAHUS OKPY>KAIOILIETO
MHUpa PA3IUYHBIX METOAOB (HAONIONEHHS, W3MEPEHHUs, OIBITHI, HKCIEPUMEHT); MpPOBEICHHUE
MPAKTUYECKUX U JIaOpaTOpHBIX pabOT, HECIOXKHBIX DSKCIEPUMEHTOB U ONHCAaHHE HX
pe3yJabTaTOB;, HWCHOJB30BAHUE PA3JIMYHBIX HMCTOYHUKOB HWH(POPMALMHU Ui  pEIICHUS
MO3HABATENbHBIX 3ajla4; COONIOJIGHHE HOPM W TMpaBWI TMOBEACHUA B XUMHYECKHX
nabopaTopusx, B OKpY>KalolleH cpesie, a TakKe MpaBuil 3J0POBOTO 00pa3a KU3HU.

JlesitenbHOCTh  00pa30BaTENLHOTO YUPEXKJIEHUS B OOyUYEHWHM XUMHUH JOJDKHA OBITh
HaIpaBJIeHA Ha TOCTUKEHUE O0YUYaIOUIMMUCS CIEAYOLIUX

JIMYHOCTHBIX pe3yJbTaTOB:

1) B IICHHOCTHO-OPHUEHTAIMOHHON cdepe — YyBCTBO TOPAOCTH 32 POCCHHUCKYIO
XMMHUUYECKYIO HayKy, TyMaHH3M, OTHOILICHHE K TPYAY, LEJICYCTPEMIEHHOCTD;
2) B TpyHoBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHIIEH

00pa3oBaTeNbHON TPACKTOPHH;

3) B mo3HaBaTENbHON (KOTHUTHUBHOM, MHTEIUICKTYAIbHOM) chepe — yMEHUE YIpaBisaTh
CBOCH MTO3HABATENBHOMN AEATEIbHOCTHIO;

4) ¢popmupoBaHUE XUMHUKO-IKOJIOTUYECKOH KYJIBTYpPHI, SBISIOMIEHCS COCTAaBHON YacThIO
HKOJIOTUYECKOM 1 00I1el KyJIbTYypPbl, U HAYYHOTO MUPOBO33PEHHUS;

5) yMeHHe OLIEHUBATh CUTYALIMIO U OTIEPATUBHO IPUHUMATD PELLICHUS;

6) pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPUYECKUX 3a/1a4.

MeTanpeMeTHbIX pe3y/JbTATATOB

1) wucnonb3oBaHME YMEHUH M HABBIKOB pa3IUYHBIX BHUJOB I103HABATEIHHOU
NEeSTENbHOCTH, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS (CHCTEMHO-HH()OPMAIIMOHHBIH
aHaJIn3, MOJICTIMPOBAHUE) JUISI U3YUEHHS PA3IUYHBIX CTOPOH OKPY>KaIOLIEH 1eHCTBUTEIBHOCTH;

2) WUCHONB30BaHWE OCHOBHBIX WHTEIUICKTYAIbHBIX ONEpanuid: (HOpMyJIHpPOBAHHE
TUIOTE3, aHAIU3 U CUHTE3, CPaBHEHHE, 0000IIeHNe, CUCTEeMaTHU3allls, BbISBICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBS3EH, MIOUCK aHAJIOTOB;

3) yMmeHue TeHepupoBaTh HUIEH M ONPENEeIsITh CPEACTBA, HEOOXOIUMBIE ISl HX
peanu3anuy;

4) yMeHHe ONpeeNaTh LeNH U 3a7aud JAeSITeIbHOCTH, BBIOUPATh CPENICTBA pealn3alun
LEJTU U IPUMEHSTh UX Ha MPAKTHUKE;

5) UCoab30BaHUE PARTUYHBIX HCTOYHUKOB JJIs MOJyUYEHHUsI XUMUYECKON HHpOpMaIIiH.

NpeIMeTHBIX Pe3yJIbTaTOB

1.B no3naBarensHOi chepe:
JaBaTh ONpENENCHUs M3YUYEHHBIX MOHSATUM: BELIECTBO (XMMHUUYECKHUI 3JIEMEHT, aTOM,
MOH, MOJIEKYJIa, KpUCTAJUTMUECKas pelIieTKa, BEIIeCTBO, IPOCThIE U CIOKHBIE BEILIECTBa,
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XUMHYecKass (opMyia, OTHOCHTEIbHAs MOJIEKYJIIpHas Macca, BaJ€HTHOCTb, OKCH[BI,
KHCJIOTBI, OCHOBaHHs, COJH, aM(pOTEPHOCTb, WHIUKATOpP, NEPHUOIMUYECKUI 3aKOH,
HepuojuYecKas CUCTeMa, M30TOIbl, XMMUYECKas CBA3b, 3JIEKTPOOTPHULATEIBHOCTS,
CTENIEHb OKMCIICHMS, 3JEKTPOJIMT); XUMHUYECKass peakuusl (XUMHYECKOE YypaBHEHUE,
TEHETHYECKasi CBs3b, OKHCICHHE, BOCCTAHOBIIEHUE, 3JICKTPOJIUTHUYECKAs TUCCOLMALNA,
CKOPOCTbh XUMHUYECKON PEaKIun);

OINUCHIBATh JIEMOHCTPALIMOHHBIE U CaMOCTOSATENIBHO IPOBEAEHHBIE SKCIIEPUMEHTHI,
HCIOJIB3YS AJIs ATOIO €CTECTBEHHBIN (PYCCKUM, POJHON) S3bIK U SI3bIK XUMUU;
OIUCBIBATh U PA3INyYaTh U3yUYEHHbIE KJIACCHl HEOPIraHUYECKUX COEIMHEHUH, TPOCThIE U
CJIO)KHBIE BEIIECTBA, XUMUUYECKUE PEAKIINH;

KJIacCU(UIUPOBATh N3y4YE€HHbIE OOBEKTHI U SIBICHUS;

HAOJII0AaTh IEMOHCTPUPYEMBIE M CAMOCTOSTEIBHO MPOBOJUMBIC OMBITHI, XUMHYECKUE
peakIMHy, MPOTEKaIoLIe B IPUPOAE U B OBITY;

JenaTh BBIBOABI W YMO3AKIIOYCHHS U3 HAOMIOJCHUN, W3YYEHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEHN, MPOTHO3UPOBATh CBOWCTBA HEU3YUYEHHBIX BEILECTB 110 aHAJIOTHH CO
CBOMCTBAMM M3y4YECHHBIX;

CTPYKTYpHUPOBATh U3yUEHHBIM MaTepuasl U XUMUYECKY0 HH(POPMALIUIO, IOITY4YEHHYIO U3
JIPYTUX UCTOYHUKOB,;

MOJICJINPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB IIEPBOT0 — TPETHEr0 NEPUOJOB (B paMKax
M3y4YeHHBIX MoJoxkeHui Teopun J.Pesepdopaa), ctpoenue npocTelmx MoaeKyI.

2.B 11eHHOCTHO-OpHEHTAIIMOHHOH cepe:

aHAJIM3MPOBaThb W OLEHUBATh IIOCJIEIACTBUS [UIsI OKpYXarolled cpeapl ObITOBON H
IIPOM3BOJICTBEHHOH JI€ATEILHOCTH YEJIOBEKA, CBA3aHHON C MepepaboTKON BEIECTB.

3.B tpynoBotii cdepe:

IIPOBOJIUTh XUMUUYECKHH IKCIIEPUMEHT.

4.B cdepe 6€30MaCHOCTH KUZHEICATCIILHOCTH

OKa3bIBaTh MEPBYIO MOMOLIb IPU OTPABJICHUAX, OKOTraX U JPYIHX TPABMax, CBSI3aHHbBIX
C BEIIECTBAMU H Ja00OpaTOPHBIM 000PYIOBAaHHUEM.

Pabouass mporpamma oOecrieuynMBacT BBIMOJHEHWE TpeOoBaHU [oCcynapcTBEHHOTO
00pa30BaTENBHOTO CTaHJApTa K YPOBHIO MOATOTOBKM IIKOJIBHMKA Ha 0a30BOM YpOBHE IIpH
MOJIyYeHUH UMHU OCHOBHOTO 001Iero 00pazoBaHus 0e3 3aBBIIICHHBIX TPEOOBAaHUI K YPOBHIO X
3HaAHW{ ¥ yMEHHUH IIPH HTOTOBOM KOHTPOJIE C COXPaHEHHUEM BBICOKOTO YPOBHS HPEIOIaBaHHUS.

[MpuHIMOBL 0TOOpPa OCHOBHOTO M JIOTIOJIHUTEIBHOIO COJICPIKAHHS CBS3aHBI C
NPEeMCTBCHHOCTBIO IIeJell 00pa3oBaHUs HA PA3IMYHBIX CTYNEHSX M YPOBHAX OOydYeHHS,
JIOTUKOM BHYTPHUIIPEAMETHBIX CBsI3¢H, a TaKKe BO3PACTHBIMH OCOOCHHOCTSIMH pa3BUTHS
yUaIuxcsl.

PaGouas mporpamma II€JIOCTHA, BCE NPEJACTABICHHBIC B HEW OJIOKM B3aWMOCBSI3aHBI,
pa3BHBaEMbl 110 CHHPAJH, OTPAKAIOT IOBHIIICHHE TEOPETUYECKOTO YPOBHS HU3Y4YCHUS U
0000IIeHUs] 3HAHUM, T.K. 3TH OJIOKM 3HAHUI ONpEAeNSIOTCA TJIABHOM 3aqaueil XMMHUYECKON
HayKd — TIOJIyYCHHEM BEIECTB M MAaTepHalioB C 3aJaHHBIMU CBoOWcTBaMU. B Hell Taxoke
3aJI0’KEHBI BO3MOYKHOCTH TIPEyCMOTPEHHOT'O CTaHIAPTOM (POPMHUPOBAHUS Y YUALIUXCS YMEHHIA
Y HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JESITEIBHOCTH U KIIFOYEBBIX KOMIIETCHIIUH.

B pabouyro mporpammy 8 kiacca 0a30BBIi ypOBEHh HE BKJIFOUYCHA IMPaKTHYECKas
pabora «Ilpuembr oOpamienust ¢ 1a00paTOpHBIM 00OPYZOBaHHEM». DTO CBSI3aHO C TEM, YTO
CHCTEMHOMY OOYYEHHMIO XUMHH TMPE/IIECTBOBAT JBYXJICTHHUI MPOIEAECBTHYCCKUN KypC XHUMHUH
U aHHas paboTa nMpoBouiIach B 6 U 7 Kjaccax B pa3IMUHbIX BapHaHTaX.

Ha nepBoM ypoke XuMHH 0030PHO pacCMaTPUBAIOTCS TPaBHJIa TEXHUKU O€30MaCHOCTH.
[lpn w3ydyeHHMHM NPOMEAEBTHUECKOrO Kypca TaK e HpPOBOAWIACH IpaKTHdeckas pabora
«[IpuroroBiieHre pacTBOPOB 33JaHHON KOHIEHTpanuu. PacTBOpHUMOCTH BemecTB». Jta pabora
COXpaHSETCS, HO YCIOXHSETCS TEM, YTO CMEIIMBAIOTCS NMPUTOTOBJICHHBIC PACTBOPHI Pa3HOM
KOHLICHTPALIUH U PACCYMTHIBACTCS UX MACCOBAs JIOJISL.



®dopma NPOBENEHNUS 3aHATUHN KIACCHO-YPOUHAA. B TpenonaBaHuy UCIIOIb3YHOTCS TAKUE
COBpPEMEHHBIE TEXHOJIOTHHU KaK npoobaemuo-ouanrocuieckas u UKT.

OcnosHvimu  hopmamu nposepku 3HaHuul SIBISIOTCS YCTHBbIE OTBETHI, IHUCbMEHHBIE
OTBETHI, MPAKTUYECKUE W KOHTPOJbHBIE paboThl. KOHTpOIbHBIE pabOTHI MOTYT COJEpXkKaTb
3a[laHus Pa3JInYHbIX TUIIOB: TEOPETUYECKNE BOIPOCH!, IMCbMEHHBIE 3a1aHUs, 3aJa4H, TECTHI.

B paboueii nmporpamme UCIOIB30BAHbI Yallle BCETO MPUMEHAEMbIE B IIPAKTHUKE O0YUECHHUS
XMUMUHU YPOKH HM3Y4YCHMs U IEPBUYHOIO 3aKpEIUIEHHs HOBOI'O Y4eOHOro Mmarepuala, ypOKH
aKTyaJIM3aldy 3HAHUH, YPOKM KOHTPOJS 3HAHMA M YMEHUH, YPOKH OTPAOOTKH YMEHUH H
HaBBIKOB C MCIIOJIb30BAaHUEM HEKOTOPBIX COBPEMEHHBIX METOAOB OOYyYEHHs, K KOTOPBIM
otHocsaTcst WKT, »sieMeHThl TpyNmoBOH JeATENbHOCTH, NpoOieMHOro oOydeHHs U
JITOPUTMU3UPOBaHHOE 00ydeHue. Yacto ypok OblBaeT KOMOMHMPOBAHHBIM — COYETAET B cede
3JIEMEHTBI Pa3HbBIX TUIIOB. TaKOW ypOK XapaKTepU3yeTCs 110 BEAYIIEMY TUILY IEATEIbHOCTH.



Conep:xxanme

Kypc xummm 8 kinacca mpenmnonaraer uzydeHue 2x paszgenoB. [lepBbiil mocBsimEH
TEOPETUUYECKUM OOBSICHEHUSIM XHUMUYECKUX SIBJICHUH Ha OCHOBE AaTOMHO-MOJEKYJISIPHOTO
Y4eHUS U cO3MaET MPOUHyIo 0a3y Ajs AalbHEHIIero u3yueHus Kypca XumMuu. BTopoii paznen
MOCBSIIEH U3YyUEHUIO JIEKTPOHHOM TEOpUHM M HAa €€ OCHOBE PACCMOTPEHHIO MEPHUOJUYECKOrO
3aKOHAa M CHCTEMbl XMUMHYECKHUX 3JIEMEHTOB, CTPOEHHS W CBOMCTB BEIIECTB U CYIIHOCTH
XUMHUYECKUX PEAKIIUH.

8 kinace
(24 B Henes10, Becero — 704)

Brenenue (14).

X¥UMHMS U HAYYHO-TEXHHUYECKHMM mporpecc. Mcropudeckue dSranbl BOSHUKHOBEHHS W
pazButus xumMuu. OCHOBHbBIE TOHATHS M Teopuu Xumuu. JlabopatopHoe 00OpyIOBaHHE U
npu€Mbl paboThl ¢ HUM. [IpaBuna TeXHUKN O€30MMaCHOCTH MPH padboTe B KAOMHETE XUMHH.

Jlemonctparmu. TaOGnuipl, ciaipl, MOKa3bIBAIOIINE HMCTOPUYECKUN IMyTh Pa3BUTHS,
JOCTIDKEHHSI XMMHHU M UX 3HaYCHHE; JTabopaTopHoe 000pyI0BaHHUE.

Pazpgen 1

BemiecTBo 1 XMMHUecKHe SBJICHUS C ITO3ULUN aTOMHO-MOJIEKYJISIPHOTO YUEHUS.

XUMUYECKHUE PTIEMEHTHI U BEIIECTBA B CBETE AaTOMHO-MOJIEKYJISIPHOTO yueHus (94.).

[MonsTre «BemecTBOo» B ¢Gu3nke W XUMHUH. DU3HUYECKHE U XUMUYECKUE SIBIICHUSL.
N3mensttonieecst BEIIECTBO KAk MpeaMeT u3ydeHus: xumuu. PazoBble nepexoasl. Onucanue
BEIIECTB.

XUMHUYECKHUE ANEMEHTBI: UX 3HAKHU U CBEICHUS U3 UCTOPUU OTKPBITHS. COCTaB BEIIECTB.
3aKOH TMOCTOSHCTBA COCTaBa, XUMHUecKkue (hopmyinbl. DOpMBI CYIIECTBOBAHUS XUMHUECKUX
3JIEMEHTOB. BeniecTBa mpocThie U CIOXKHBIE.

[Ipocteie BemiecTBa: MeTamasl M HeMeTamibl. OOmias XapaKTEpUCTHKAa METaUIOB U
HeMmeTasioB. Hekoropele cBeleHuss O MeTaulax M HEMeTajulaXx, OO0YCJIOBIMBAOIIUX
3arpsI3HEHHOCTh OKpy»Karoel cpeabl. OnucaHne HEKOTOPHIX Haubosiee pacripocTpaHEHHBIX
MIPOCTHIX BEIIECTB.

ATOMHO-MOJIEKYJIIpHOE YUeHHE B XUMUHU. OTHOCUTENIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE
Macchl. Cucrema xummuueckux anemeHToB J.M.Menneneesa. OnpeneneHue nepuoia U rpymnimsl.
XapakTepucTUKa TMOJIOKEHHS XUMHYECKMX JJIEMEHTOB B  IEPUOJUYECKONW  CHUCTEME.
BanentHoCTb.

KonnuectBo BemectBa. OmpezeneHue BaJ€HTHOCTH IO TIOJOXKEHUIO 3JIEMEHTa B
MEpUOINYECKON cucTeMe. Mo — eAMHUIA KOJIMYeCTBa BelecTBa. MomsipHas macca.

JemoncTpanuu. 1. ®@usndyeckue U XUMUYECKHE sBJIeHUA. 2. M3MepeHHe MIOTHOCTH
KUAKOCTH apeomeTpoM. 3. IlmaBnenme cepwl. 4. OmnpeneneHue TEIIONPOBOJHOCTH U
ANIEKTPONPOBOAHOCTU BemlecTB. 5. OmbiThl ¢ koswtekiueit «lllkama TtBEpaoctu». 6. Moaenu
aToMOB M MoJiekya. 7. Komnekuust metaioB U HeMeTasuioB. 8. IlomydyeHue yriekuciaoro rasa
pasHbiMu  cniocobamu. 9. DOnektponus Boabl. 10. Bosronka iona. Kumnsuenue BOJBI
HakanmuBanue xBapria. Harpeanme nadramuua. 11. Ombertel mo muddysuun. 12. Komrekmus
MPOCTHIX BelIecTB, oOpazoBaHHbIX 3iemeHTamu | — III mepuomos. 13. Habop komorpamwm:
«O0pa3npl pemieHns pacy€THBIX 3amau». 14. Komrekius BemniecTB KoiaudecTBoM 1 monb. 15.
Junamuyeckoe nocobue: «KonnuecTBeHHbIE OTHOIICHUS B XUMUI.

Jlaboparopubie ombIThl. 1. PaccMoTpeHue BemiecTB C pa3IUYHBIMH  (PU3UYECKUMHU
cBOMcTBaMHU (Menb, Keye30, IIUHK, Cepa, BOJA, XJIOPHUI HATpus U Ap.). 2. McnbiTanue TBEPAOCTH
BEIIECTB C MoMolblo 00pasnoB komekuun «lllkama tBépmoctu». 3. [Ipumepsl puzndeckux
SBJICHUI: crH0aHNe CTEKISTHHOW TPYOKH, KUIISTYSHHE BOJIBI, IIaBiieHue napaduna. 4. [pumepsr
XUMUYECKUX SIBJICHUM: TOPEHUE OPEBECUHBI, B3AMMOJICHCTBHE MpPaMopa C COJSHON KHCIIOTOM.
5. Wzydenne oOpa3iioB METAJUIOB U HEMETAJLIOB (CEphI, Kele3a, alFOMHUHMS, TpaduTa, MeIu 1
np.). 6. M3ydeHue CBOMCTB BeIIECTB: HAarpeBaHWE BOJbI, HarpeBaHue okcuaa kpemuus (IV).
Pacuérnbie 3amaum. 1. BpluucieHne OTHOCUTENBHOM MOJIEKYJISIPHOM MacChl BEIIECTB,
MaccoBOM [IONIM SJIEMEHTOB IO XMMHYECKUM (QopmyiaMm. BeluncieHne MOJISpHON Macchl
BemiecTna. 2. OnpeeneHrne Macchl BEIECTBA MO0 U3BECTHOMY €ro KOJMYECTBY U Ha00O0pOT.
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Tema TBopueckoil pa®oTsl. UmrocTpupoBaHUE MONOKEHHH aTOMHO-MOJEKYJISPHOTO
YYEeHHUSI.

XuMnuyeckue peakunu. 3aKOHbI COXPAHEHHsI MAaCChl M YHepruu (64.).

CylmHOCTh XMMUYECKUX SIBJIEHUN B CBETE aTOMHO-MOJEKYJSIpHOro yudeHus. [Ipu3zHaku
MPOTEKAHUsI XUMHUYECKUX peakuuid. [IpudyuHBl U HampaBlieHUs TMPOTEKAHUS XUMUYECKHUX
peakuuii. [louarue o0 SHTpoONUM U BHYTPEHHEH SHepruu BemiecTBa. OOpaTUMOCTh XUMUYECKUX
peakuuii. IlpeBpaieHue »HEprUM NPU XUMUYECKHMX PpEAKLUAX, YCIOBUS IPOTEKAHUSA
XUMHUYECKUX PEAKUUN, HK30- U SHIOTEPMUYECKHE PEaKIMU. 3aKOHbl COXPAHEHHsS MAcChl U
SHEPruM, HUX B3aUMOCBSA3b B 3aKOHE coxpaHeHHs Marepuu. CocTaBieHHE ypaBHEHUN
XUMUYECKUX peakuuil. Pacyérel Mo ypaBHEHMSIM XMMHYECKHX peakuui. THIIbI XMMHUYECKHUX
peaKkuuii: pa3oKeHus, COSANHCHUS, 3aMelIeHust, oOMeHa. O000IIeHNe 3HAHUH 0 XUMUYIECKUX
peakusx.

JdemoncTpanun. 1. IlpuMmepbl XUMHYECKMX pEakUUi pa3HbIX BHJIOB: pa3IOKEHUE
MajaxuTa, OuxpomMaTra aMMOHHUS, B3aUMOJIEHCTBUE COJISTHOM KHCIOTHI C KapOOHATOM HaTpus U
ap. 2. OnwITel, WUIIOCTPUPYIOLIME 3aKOH COXPAaHEHUS MacChl BEIIECTBA: T'OPEHUE CBEUM Ha
BECAX C NOIJOLIEHUEM IPOAYKTOB TOPEHMs, OKHUCIEHUE METAJUIOB B 3aKPBITBIX COCYyAAaX CO
B3BEIIMBAaHHEM, OOMEHHBIC PEAKIHUU B MPUOOpax UIs WUIIOCTpAnuu 3akoHa. 3. ONBITHI,
WUTIOCTPUPYIOIINE MPEeBpalIeHUs Pa3InYHbIX BUJOB SHEPruu Apyr B apyra. HaGop moneneit
aTOMOB.

JlaGopatopubie onbIThl. 1. [IpU3Haky NpoTeKaHWss XUMUYECKUX PEAKIM: HarpeBaHUE
MEIHOH IIPOBOJIOKM; B3aUMOJECHCTBUE PACTBOPOB €IKOTO HAaTpa U XJOpUZa MEIH;
B3aMMOJICIICTBIE PACTBOPOB YKCYCHOM KHCJIOTBHI M THIpOKapOOHATa HaTpHsl; B3aUMOJEHCTBHE
pacTBOPOB XJIOPHOTO K€EJle3a M KPAaCHOW KPOBSIHOM COJIM; PAaCTUPAHHUE B CTYIIKE IOPOILIKOB
XJIOpUAA aMMOHHUSI M Tall€HOW u3BeCTH. 2. THUmNbl XMMHMUYECKMX PpEAKUUH: Ppas3IokKeHUe
MajaxuTa; B3aUMOJIEMCTBUE »keye3a ¢ pacTtBopoM xjopuaa Mmeau (II), B3ammopeiicTBue
PacTBOPOB €JIKOr0 HATPa U XJIOPHOTO JKEeJe3a.

Pacyérnble 3agayu. BpluucieHHe 1O XMMHYECKMM YPAaBHEHMSIM MAacC, KOJIMYECTB
BEIIECTB: a) BCTYNHBIIKX B peakinio; 0) 00pa30BaBIINXCS B pe3yIbTaTe PEAKIIHH.

Metoabl Xumum (24)

[lonsiTue 0 MeTOlIe Kak CpPEACTBE HAYYHOIrO IMO3HAHUS JIEMCTBUTEIIBHOCTH. METOBbI,
CBSI3aHHBIC C HETIOCPEJCTBEHHBIM H3YYEHHEM BEIECTB: HAOJIOJICHHWE, ONUCAHUE, CPaBHEHUE,
XUMUYECKHd sKcriepuMeHT. llonsTie 00 mHAMKaTtopax. XUMHYECKHH S3BIK, €r0 Ba)KHEHIINE
(YyHKIIMHM B XUMHYECKOUW HayKe.

JlabopaTropHble onbIT. MI3MeHeHNE OKPAaCKU MHAMKATOPOB B PA3JIMYHBIX Cpeax.

BemecTBa B OKpy:Kalolieil Hac Ipupoje U TexHuke (64.).

BemectBa B mpupojie: OCHOBHBIE CBEJEHHS O BELIECTBEHHOM cocTaBe reochep u
kocmoca. llonsitue o texnocdepe. Uucteie BemecTBa U cMecH. CTemneHb YUCTOTHI U BHBI
3arpsi3HeHus BenlecTB. [IOHATHE 0 TOMOrE€HHBIX U T€TEPOTeHHbIX cMecsX. Pa3ienenue cmecen.
OuncTtka BemiecTB: (UIBTPOBAHUE, AUCTWUIALMS, KPUCTALIM3AIMS, AKCTparupoBaHUE,
xpomartorpadus, Bo3ronka. Maentudukaiys BemecTs ¢ NOMOIIbIO ONpEesieHUs] TeMIEpaTyp
IIJIABJICHUS U KUIICHMUS.

BemectBa B TexHuke. I[lomyyeHue BemecTB ¢ 3aJaHHBIMM CBOMCTBAMU — OCHOBHAs
npobsieMa xumuu. [IoHsATHE O BemiecTBax Kak O ChIpbE, MaTepHallax M MpoLyKUuu. Bemecrsa
OopraHu4eckue u Heopranudeckue. llepBoHauyanbHblE CBEIECHHUS O XMMHUYECKOW TEXHOJIOTHUHU.
[InmanerapHblii XapakTep BIUSHUSA TEXHUKHA Ha OKpy:Karoulyro cpeny. [IpupomooxpanurenbHoe
3HAYEHHE OYMCTHBIX COOPYKEHUM U SKOJOTMYECKH YUCTHIX TEXHOJIOTHIA.

[lonatue o pacTBOpax Kak TOMOTEHHBIX (PU3MKO-XHUMHYECKHX CHCTEMaX. 3HAYCHHE
pacTBOPOB JIs KM3HU YEJIOBEKA, CEIBbCKOXO03UCTBEHHOIO U MPOMBILIEHHOTO POU3BOACTBA.
PactBOoprMOCTh BemiecTB. BimsiHue TexHocdepsl Ha MPHUPOIHBIC MPECHBIE U MOPCKHE BOJBI.
@akTophl, BIMSIOUME HAa PACTBOPUMOCTh TBEPIABIX BEUIECTB M Ta30B. l3meHeHue

10



pPacTBOPUMOCTH KHCIIOpOJa B CBsI3U C 3arps3HeHueM BoJ. Koagdumuent pactBopumocTu.
CriocoObI BBIpaXeHUsI KOHLIEHTPAIIUH PACTBOPOB: MAacCOBAs J0JIsI, MOJISIPHAS. KOHLIEHTPALHSL.

Jdemoncrpaumu. 1. Pazgenenue cmecel pa3iMyHBIMH — METOJAMHU:  METOJOM
OTCTaMBaHUS; C TIOMOIIBIO JACTUTEIHHON BOPOHKH; METOJOM KOJIOHOYHOH XpomaTorpadum. 2.
Komnexknust pasnnyHbix copToB HedTH, kKameHHoro yrid. 3. Kosekuuss npupomHbIX H
CUHTETUYECKUX OpraHudeckux BemiecTB. 4. PacTBopeHue BellecTB ¢ pas3InYHBIM
KO3(QQULIUEHTOM pacTBOPUMOCTH. 5. VYCIOBUS M3MEHEHHUS PAacCTBOPHUMOCTH TBEPIBIX MU
razoo0Opa3ubix BemiecTB. 6. TeruoBble 3((eKTbl MpH pacTBOPEHHH: PACTBOPEHHE CEPHOM
KHCJIOTBI, HUTPaTa aMMOHMS.

JlaGopaTopuble onbIThbl. 1. O3HakomieHHE ¢ 0OpaslaMH MPOCTHIX U CIIOKHBIX
BEILIECTB, MUHEPAJIOB M TOPHBIX NOpoA. 2. Pa3nmencHue cMmecu cepbl U Kene3a, pas3lieicHHe
cmecu Heht M BoAwl. 3. MccnemoBanue (QU3MUECKMX M XMMUYECKHX CBOMCTB NMPUPOIHBIX
BEIIECTB (M3BECTHKOB). 4. V3yueHue BIUSHMS IpUMeEcEl B BEIIECTBE Ha €ro (uznyeckue u
XMMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE JIAOOPATOPHOTO M TEXHUYECKOTO KapOoHaTa KaJIbIIHs
C CoJITHOM KHcioToW). 5. OOyrimBaHue opraHudeckux BemiecTB. 6. CpaBHeHHE MPOO BOJIBI:
BOJIONIPOBOAHOM, U3 TOPOJICKOTO OTKPHITOTO BOAOEMA. 3HAKOMCTBO C 0OpaslamMH HpOIyKIUH
XMMHMUYECKHUX U CMEXHBIX C HUIM IIPOU3BOJCTB.

IIpakTnyeckue padorbl. 2. OuncTKa BEHIECTB METOJAaMH  (HIBTPOBAHHMS,
KpUCTANIM3AlMK,  IE€PErOHKH,  BO3TOHKHM,  Xpomarorpaduu,  SKCTparupoBaHus. 3.
PactBopuMoOCTh BemiecTs

4. IIpuroroBiieHue pacTBOPOB 3aJaHHOW KOHLICHTPALIUH.

Pacuérnbie 3agaum. 1. IloctpoeHme TpapuKOB pacTBOPUMOCTH BELIECTB NpHU
pasnuyHoil Temmeparype. 2. Hcmonbp3oBaHue TIpadUKOB pacTBOPUMOCTH Ui PAcUYETOB
KO3(QQHUIMEHTOB pPACTBOPUMOCTH BemlecTB. 3. BpluncieHne KOHIEHTpAIMd pPacTBOPOB
(MaccoBoOH 10711, MOJIIPHOM KOHLIEHTPALMK) TI0 Macce PacTBOPEHHOTO BEILECTBA U 00BEMY WU
Mmacce pactBoputens. 4. Berancienne maccbl, 00beMa, KOJTMUECTBA PAaCTBOPEHHOTO BEILIECTBA U
PacTBOPUTEIIA IO OIPEIEIEHHON KOHIIEHTPALMKY pacTBOpa.

IHonsitue o razax. Boznyx. Kucsopoa. I'openne (94.).

[Tonsatue o razax. 3akon ABoraapo. Bo3ayx — cMech ra3oB. OTHOCUTEIbHAS TNIOTHOCTh
ra3os.

Kucnopox — XHMMHMYECKHMH OJJEMEHT M IIPOCTOE BEIIECTBO. lcTOpUs OTKpBITUA
kuciopoaa. Cxema onsitoB J.IIpuctiu u A.JI.JIaByasbe.

Amnorponus. O30H. 3HaueHHE 030HOBOro ciosi 3emiu. IIpobinema HapymieHus ero
uenoctHocTu. [loBbIlIeHNe colep:kaHus 030HA B IPU3EMHOM CJI0€ aTMOC(]EepHI.

[lonyuyenne kuciopona B IPOMBIIIIEHHOCTH U jJaboparopuu. XHMMUYECKUE CBOMICTBa
kucnopona. [Iponeccsl ropenus u measieHHoro okucieHus. [Ipumenenue kucnopoa.

ATmocdepa — Bo3aymiHas 00o104ka 3emiun. TeHaeHIIMN U3MEHEHUsI COCTaBa BO3yXa B
XXB. OCHOBHBIC UCTOYHHUKHU 3arpsi3HEHUST aTMOChephl. TPaHCTIOPTHBIN MEPEHOC 3arpsi3HCHHM.
Kpyrosopot kuciopoaa B npupozae. O BceMupHOM 3akoHe 00 aTmocdepe.

demoncrpanuu. 1. ITomydyenue kucnopoma. 2. Cxuranue B aTMocdepe KHCIOpoJa,
cephl, yris, kpacHoro ¢ocdopa, HaTpus, xenesa. 3. [lomyuenue o3zoHa. 4. B3aumoneiicTBue
030Ha C pacTBOpaMHU MHJUIO U HOAuAa Kaimus. 5. OnbIThl, MOATBEPKAAIOIINE COCTaB BO3IyXa.
6. OnBITHI 110 BOCINIAMEHEHUIO Y TOPEHUIO.

IIpakTnueckasi padora. 5. [lonydeHue KuciIopoaa U U3y4E€HHUE €ro CBOWCTB.

Pacuérnbie 3apaun. 1. Onpenenenre OTHOCUTEIBLHOM IJIOTHOCTH Ta30B MO 3HAYCHUSIM
UX MOJIEKYJIAPHBIX Macc. 2. OnpeneneHre OTHOCUTEIbHBIX MOJIEKYJIIPHBIX Macc Ia3000pa3HbIX
BELIECTB 10 3HAYEHHUIO UX OTHOCUTEJIBHOM IJIOTHOCTH.

Tema TBOpueckoil paboTbl. VcTouHuku 3arps3HeHus atMocdepsl M CHOCOOBI €ro
IIPEOIOICHUS.

OcHOBHBIE KJIacChl HEOPraHMYecKux coequHenui (114.).
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Oxkcugpl — cocTaB, HOMEHKJIaTypa, kiaccupukauusa. [loHsTHe O ruapokcuaax —
KHCJIOTax W OcHOBaHMAX. Ha3BaHus u coctaB ocHoBaHuil. I'mapokcorpymnma. Kimaccudukarms
KHCJIOT, UX COCTaB, Ha3BaHMs. CocTaB, Ha3BaHUS COJICH, TpaBMiIa cocTaBieHUs! GOpMyIl COJEH.

XUMHYECKUE CBOMCTBA OKCUIOB. BiusiHue coctaBa KMCJIOT Ha XapakTep UX CBOMCTB (Ha
MpuUMepax COJISTHOW M cepHOM KHUCoT). O0Imme XMMHUYeCKue CBOMCTBA KUCIOT. PacTBOpUMOCTh
kucnot. KucnotHeie moxan. @Du3MYECKHEe CBOWCTBA M CIOCOOBI TOMYYEHUS INEIOYCH.
XUMHYECKHE CBOMCTBA COJICH (B3aMMOJCHCTBHE PACTBOPOB COJICH C pacTBOpaMH IIEJIOYEH U
MeTaymiamMu). ['eHeTudeckasl CBs3b KJIACCOB HEOPTaHWYECKUX COCIUHEHUH. AMMOTEPHOCTD.
Oxkcuapl M TUAPOKCHUIBL, oOsajatomue amdoTepHbIMU cBoWcTBaMu. Kiaccudukanus
HEOpraHuyeckux BeuiecTB. lleproanyeckoe N3MEHEHHE CBOMCTB XUMUYECKUX JIEMEHTOB U MX
COeMHEHHH (Ha MpUMepe OKCUIOB, THAPOKCHIOB U BOJIOPOJHBIX COCTUHEHUN).

Jemonctpanmuu. 1. OOpasubl COEAWHEHHN — TPEACTABUTENCH KHUCIIOT, COJICH,
HEpPaCTBOPUMBIX  OCHOBAaHMM, mIeN04Yed, OKCUAOB. 2. OmnbITel, WUIOCTPUPYIOLINE
CYIIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIy coenuHeHusiMu (ocdopa, yriepona, HaTpus,
Kanbud. 3. B3aumopeincTBue Kanblugd W HaTpus ¢ Bojoil. 4. JleiicTBUe MHIUKATOPOB. 3.
OnbIThl, WUIIOCTPUPYIOUIUE XUMHUYECKHE CBOMCTBA OTIEIbHBIX KJIACCOB HEOPTaHUYECKUX
coequHeHn. 6. OOpa3lpl MPOCTHIX BEHIECTB M UX COCAUHEHHM (OKCHIOB W THUAPOKCHUIOB),
00pa30BaHHBIX AJIEMEHTAMH OJHOTO MEPHO/A.

JlabopaTopubie onbIThbl. 1. Paccmorpenme oOpasunoB okcumoB (yraepoma (IV),
Bojiopoaa, docdopa, Menu, Kalblus, xKeine3a, Kpemuwus). 2. HabmiomeHue pacTBOPHUMOCTH
OKCUJIOB aJIOMMHMS, HaTpHs, KaJlplus, Meau B Boje. 3. OmnpeneneHue cpeibl MNOTYyUYEHHbBIX
pacTBOpOB C MOMOILIbI0 MHIMKaTOpa. 4. PaccmMorpenne oOpas3moB cojieil W ompeaeseHue ux
pactBopuMocTU. 5. B3aumonelictBue okcunoB kanblivg U (ochopa ¢ BoAoH, ompenereHue
XapakTrepa 00pa30BaBLIETOCS TUAPOKCUAA C IOMOIIBI0 HHAMKaTopa. 6. BzaumopelictBue
okcunoB menu (I1) m muHKa ¢ pacTBopoM cepHOl KUCIOTHL. 7. [loaydeHne yriekucioro rasa u
B3aUMOJICHCTBUE €r0 C M3BECTKOBOM Bojaou. 8. McciemoBanue CBOWCTB COJISIHOM M CEpHOM
KHUCIIOT C HCHOJb30BAaHMEM HWHAMKATOPOB. 9. B3aumopeiicTBue MeTaioB (MarHus, LUHKA,
Keleza, Menu) ¢ pactBopaMu KucioT. 10. VI3mMeHeHue OKpacku HMHAMKATOPOB B PAaCTBOPAX
menoueit. 11. B3aumojeiicTBUE pacTBOPOB KHUCIOT co Menodamu. 12. B3aumopeiictBue
pacTBOpPOB KHCIOT C HEpacTBOpUMBbIMH oOcHoBaHUsIMU. 13. IlondyueHue HEpacTBOPUMBIX
OCHOBAHUH U UCCJIEI0BAHUE X CBOMCTB (HA MpUMeEpe THAPOKCUIA LIMHKA).

IIpakTHyeckas padora. 6. MccienoBaHue CBONCTB OKCHIOB, KUCJIOT, OCHOBAHUH.

Pazpea 2.

BemrecTBa M XMMHYeCKHE PeaKIMU B CBeTe JIEKTPOHHOI TEOPHH.

Ctpoenue atoma. (44.).

Crpoenue aroma. CTpoeHHE 3JEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB: S-, p-, d-, f-
AJIEKTPOHBI. MECTO 3JIeMEHTa B MEPUOANYECKON CHUCTEME U 3JICKTPOHHAs CTPYKTypa aTOMOB.
PagnoaxtuBHOCTb. [ToHATHE O MpEeBpaIlleHNN XUMUUECKUX HJIEMEHTOB.

Hemonctpauuu. 1. Cxemsl ombiToB Tomcona, pesepdopaa, Mwminkena. 2. CxeMmsl
OIBITOB, MOATBEP)KIAIOIIMX CBOMCTBA 3JEKTPOHA KaK YacTHLbl M Kak BOJIHBL 3. Mojenu
aTOMOB PA3JINYHBIX JIEMEHTOB.

Ilepuoauyeckuii 3aK0OH U mepuoauyeckasi cucrema 3jieMeHroB [.M.MenjaeieeBa
(3u.).

CBoiicTBa XMMHUYECKHX D3JIEMEHTOB M WX H3MeHeHHs. Kiaccudukarus XUMHUYECKHX
37eMeHTOB. OTKpBITHE MEPUOAUYECKOro 3akoHa. CTpOeHHE aTOMOB 3JJIEMEHTOB MajblX M
OOJBIINX TEPHOJOB, TJIABHBIX M MOOOYHBIX TOArpynmn. POpMyITUpOBKAa MEPHOANYECKOTO
3aKOHa B COBPEMEHHOW TpakToBKe. l[lepmoaunyeckass cuctemMa B CBETE€ CTPOEHHUS aToma.
@dusnyeckuii cMmpica HoMmepa mepuoja U rpynnsl. CeMmelcTBa 3J€MEHTOB (Ha IMpUMEpPax
MIEJIOYHBIX METAJIJIOB, TAJIOTCHOB, MHEPTHBIX Ta30B). XapaKTEPUCTUKA XMUMHYECKUX CBOMCTB
3JIEMEHTOB TJIABHBIX MHOATPYIIT W NEPUOJAUYHOCTh MX H3MEHEHHUS B CBETE AJIEKTPOHHOIO
CTPOSHHUS aToMa. OJIEMEHTBI, COCAMHEHHUS KOTOPBIX IPOSBIIIOT aM(OTEepHbIC CBOMCTBA.
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OTtHOocuTeNbHAS 3JIEKTPOOTPULIATENILHOCTh 3JeMeHTOB. OO01as XapakTepucThKa 3JIeMEHTa Ha
OCHOBE €ro TmoyiokeHuss B mnepuoguveckoit cucreme JI.M.MenneneeBa. 3HaueHue
MEePUOANYECKOr0 3aKOHA JJISl Pa3BUTHS HAYKU U TEXHUKH.

Ponb nepuoauyeckoro 3aKkoHa B CO3JjaHUU HAyUYHON KapTUHBI MUpA.

Hemonctpanuu. 1. HaGop cmaiinoB, kogorpamm, Tabmun «lleprognyeckuii 3aKoH U
CTpoeHHe artoMay. 2. JleMoHcTpauus o0O0pa3loB IIEJIOYHBIX METAJJIOB U TaJlOT€HOB. 3.
B3aumopeiicTBue 1IeT0YHBIX METANIOB U FAJIOT€HOB C IPOCTHIMU U CIIOKHBIMH BEILIECTBAMHU.

Jlaboparopubie ombITel. 1. HccnemoBanue CBOWCTB amMQpOTEPHBIX THIPOKCHIOB U
HIET0YECH.

Crtpoenue Bemecrsa (44.).

BanentHoe coCTOSHME aTOMOB B CBETE TEOPUH JJIEKTPOHHOTO CTPOCHHUs. BaieHTHBIE
ANEKTPOHBI. XUMHUYECKasi CBs3b aTroMoB. KoBajeHTHas CBSI3b U MexaHH3M €€ 00pa3oBaHMUI.
Henonsipuas u nosnsipHasi KoBaJieHTHast CBsi3b. CBOMCTBAa KOBAJIEHTHOM CBA3U. DJIEKTPOHHBIC U
CTPYKTypHBbIE (QopMmyibl BemiecTB. MoHHas cBsi3b U MexaHu3M e€ oOpaszoBanus. CBolicTBa
noHOB. CTereHb OKUCIICHHUS.

[Ipupoga xumuyeckod cBsi3u U €€ TUIbL. OTHOCHUTEIBHOCTh TUIIOJIOIMH XMUMHYECKOU
CBsI3U. BimsiHMe TMIIA XUMHAYECKOM CBSI3U HA CBOMCTBA XMMUYECKOTO COEUHEHHS.

Kpucramnnueckoe ctpoeHue BemecTB. Kpucramiueckue pemeéTku: aTOMHAsl, HOHHAs,
MOJICKYJISIpHAS — U UX XapaKTEPUCTHUKHU.

YPOBHM XMMHUYECKOW OpPraHU3ALMM BEIIECTB. 3aBUCHUMOCTb CBOMCTB BELIECTB OT HX
CTPOCHMUSL.

Hemonctpanuu. 1. BzaumoneiictBue Hatpusi ¢ XJa0poM. 2. Mojenu KpUCTAITMYECKUX
pemETOK BEIIECTB C MOHHBIM, aTOMHBIM U MOJEKYJISpHBIM cTpoeHueM. 3. Boccosnmanue
LEJIOCTHOW CTPYKTYPhI XJIOpHAA HATpusi MyTEM HaloxeHus Habopa komokapT. 4. Bosronka
rona. 5. McnapeHue TBEPAOro YrieKUCIIOro rasa.

Tema TBOpueckoil paboTel. PaccmoTpenue u ananu3 B3auMOOOyCIIOBICHHOCTH COCTaBa,
CTPOCHWSI, CBOMCTB BEIIECTBA U €T0 MPAKTUYECKOT0 3HAUYCHHUS (Ha TI000M IIpuMepe).

XuMH4YecKHe peakuu B CBeTe 3JIeKTPOHHON Teopuu. (44.).

®duznueckas CylHOCTh XMMUYECKOM peaKIuu.

DOnekTpoHHbIe ypaBHeHus Jlpronca. Peakunmm, mpoTekaronme ¢ U3MEHEHHEM H 0e3
M3MEHEHUs cTeneHeil okucaeHuss. OKUCIUTENbHO — BOCCTAHOBUTENBbHBIE peakiuu. [Ipoueccsl
OKHUCJICHUSI U1 BOCCTAHOBJICHUS; UX €IMHCTBO U MPOTUBOMOJI0XKHOCTh. COCTaBICHUE YpaBHEHUN
OKHUCJIUTEIBHO - BOCCTAHOBUTENIBHBIX pEaKIHi , paccTaHOBKa KO3(h(ULIHMEHTOB METOJIOM
AIIEKTPOHHOTO OanaHca, 001Ias XapakTepUCTHKA.

Knaccudukanus XuMHUYECKUX peaklUil B CBETE 3JIEKTPOHHOU TEOpUH.

JdemoncTpauuu. I[IpuMepbl OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUK pPa3IUYHBIX
TUIIOB: TOPEHUE BEIECTB, B3aUMOJCWUCTBUE METAJUIOB C TaJOr€HaMH, CEpOM, a30ToM,
(oOpa3oBaHM€ HUTPUTA JIUTHS), PACTBOPAMH KUCJIOT U COJICH.

Boaopoa u ero Baxkneiimue coennHenus (54)

Bonopon B xocmoce. Anepubie peakuuu Ha Connie. Bomopon B 3emHO# mpupoje.
[Tonmyuenune Bomopona B JsiabopaTopuu. Bomopoq — XUMHUYECKHIl 3JIEMEHT U IPOCTOe
BEILIECTBO. DHEPrusi CBsA3M B MoJIeKyJie Boaoponaa. M3oromsl Bojmopona. dusmyeckue u
XUMHUYECKHE cBOMcTBa Bojgopoaa. Bogopon B OBP. Ilpumenenue Bogopoaa. [IpomelnineHnoe
MoJlydyeHue BoJopoaa. Boaopoq — HKOJOTHYECKHM YHUCTOE TOIUIMBO; TMEPCIEKTUBBI €ro
ucnonb3oBanud. OKcH BOJOPOIa — BOJA: COCTAB, IPOCTPAHCTBEHHOE CTPOEHHUE, BOJOPOIHAS
cBs13b. DU3HKO- XMMUYECKUE CBOWCTBAa BOABI. M30TOMHBIN coCTaB BOABL TspKemas BoJa W
ocobeHHOCTH ee cBoMcTB. [lepokcua Bomopoaa: cocTaB, CTPOCHHE, CBOWCTBA, MPUMEHEHHE,
nepokcu] Bogopoaa B OBP.

Jdemoncrpanuu. 1. [Tooyuenue Bogoposaa B mabopatopuu. 2. 3apsaka U UCIIOIb30BaHHE
anmaparta Kunma. 3. Jlerkocts Bomopoma. 4. Huddysus Bomopoma. 5. ['openume Bomopona.
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BoccranoBnenne Meam w3 ee OKcuga B TOKe Boaopoda. 7. OmNbIThL, MOATBEPkKAAIOIINE
XUMUYECKHE CBOMCTBA BOJIbI. 8. XMMHUYECKHUE CBOMCTBA MEPOKCH 1A BOJOPOAA.

JlaGopatopuble omnbIThbl. 1. IlomydeHwe BOgOpoJa U HM3y4EHHUE €ro CBOWCTB. 2.
BoccranoBuresnbHbIE CBOMCTBA BOAOPOA.

I'asgorens! (64)

XapakTepucTUKa TaJOreHOB KaK XHUMHYECKHX OJJIEMEHTOB U IPOCTHIX BEIIECTB.
Crpoenue aToMoB ranoreHoB. HaxoxaeHue ranoreHoB B npupoje. dusnueckue 1 XuMu4eckue
cBoiictBa ramoreHoB. [lomydyenwe xyiopa U  XJOpoBOAOpoJa B  Jaboparopuu U
IIPOMBIIIJIEHHOCTH. buosornyeckoe 3Hau€HUE TajJOreHOB. [ alloreHsl M OTpaBIISIIOIIME Be-
IecTBa.

Jdemonctpanum. 1. [Toxyuyenue xnopa. 2. BzaumozeicTeue ¢ XJ0poM HaTpusl, CypbMBbl,
xenesa, kpacHoro (ocdopa. 3. ObecuBeunBaHue XJIOpPOM Kpacamux BemiectB. 4. Cunres
xJopoBogopoaa. 5. [lomyueHne XJI0poBoIOpOIa peakiyeid o0OMeHa 1 pacTBOPEHHE €ro B BOJIE.
6. BzanmonelictBre Opoma U Hoja C METa/NIaMH;, pacTBOpa Hoja ¢ KpaxmanoM. 7. PactBopeHue
OpoMa ¥ 1ojia B BOJIE U OPTaHUYECKUX PACTBOPUTEISIX. 8. B3anMHOE BBITECHEHHE TaIOT€HOB.

JlaGopaTopHble onbIThl. Pacrio3HaBaHue COJNSHOM KHUCIIOTHI, XJIOPHUAOB, OpPOMHIOB,
HOJIUJIOB.

IpakTnueckue 3ansaTud. 8. [losyyeHue consiHON KUCIOTHI U OMBITH C HEl. Perienue
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TemMe «l amoreHs».

PacuerHble 3a1auun. Borunicnenue o0bema ra3oB 1Mo KOJIMYECTBY BEILIECTB.

O0o0menune 3HAHWI 0 HauboJiee BAKHBIX XAPAKTEPUCTHKAX BelIeCTB H
XUMHUYeCKHX npoueccos (14)

XapakTepucTuka XHMHUYECKOTO 3JEMEHTa (COCTaB, CTPOEHHUE, IOJIOKEHHE B
nepuoanyeckon cucreme). OU3NKO-XMMUYECKHE CBOMCTBA BELIECTB HA IMPHUMEpPAX BOIOPOJA,
KHCJIOPOJIa, XJIOpA.

OcCHOBHBIE XapaKTEPUCTUKN XMUMUUYECKUX PEAKIMi: TUIIBI PEAKINi, BO3SMOXKHOCTh U
HampaBlieHus1 npoTekaHus. Hekoropeie TpeOOBaHMS K MPOU3BOJCTBEHHBIM XHUMHUYECKUM
npoiieccaM (PKOHOMHUYECKHE, TEXHOJIOTMYECKHE, JKOJOTMYECKHE) Ha IMpUMepax MOIydYeHUs
BOZIOpOJA, KUCIOPO1a, XJIOPOBOJAOPOAA.

DKCIUTyaTalusi, BOCIIOJHEHUE U OXpaHa MPUPOIHBIX PECYPCOB HA HAYYHON OCHOBE —
HeoOxoauMas MPeoChUIKa ISl CO3JaHuUs YCIOBHM OIaronpusiTHOTO pa3BUTHS YeJIOBEUECTBA.

B pe3yabTare udyyenusi XuMuM Ha 6a30BOM YpOBHe B 8 Ki1acce

y4yauuecst J0J5KHbI 3HATD:

- OCHOBHBIC (OPMBI CYIIECTBOBAHUS XUMHYECKOTO 3JIeMEHTa (CBOOOIHBIC AaTOMBI,
MIPOCTHIE U CJIOXKHBIC BEIIECTBA);

- OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB 3JIEMEHTOB MaJIbIX IIEPHUOJIOB;

- OCHOBHBIE BHJIbl XUMHUUYECKUX CBSI3€H; TUIbI KPUCTAIINYECKUX PEIIETOK;

- (haKTOPHI, OMPEACIAIONINE CKOPOCTh XUMUICCKUX PEAKIIUNA U COCTOSHUE XUMHYECKOTO
paBHOBECHS;

- TUIIOJIOTUIO XUMUYECKUX PEAKLIHI MO pa3IMYHbIM IPU3HAKAM;

- Ha3BaHM, COCTaB, KJIAaCCU(UKAIIUIO U CBOMCTBA BAXXHEHIITMX KJIIACCOB HEOPTAaHUYECKUX
COCIMHEHUH C TTO3UIMNA OKHUCIICHUSI-BOCCTAHOBIICHHUS.

y4yauuecsi 10J5KHbI YMeTh:

- NPUMEHATH CIECAYIOUIME IOHATHS: XUMUYECKUM DJIIEMEHT, aTOM, HW30TOIbl, HOHBI,
MOJIEKYJIbI;

- IPOCTOE U CIIOKHOE BEIIECTBO;

- QJUIOTPONUS;

- OTHOCHTEJIbHAsl aTOMHAsi U MOJIEKYJISIPHAsE MaccChl, KOJIMYECTBO BELIECTBA, MOJSpPHAs
Macca, MOJSIpHBIH 00beM, YUCIIO ABOTaapo;
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- BJEKTPOOTPHUIATENLHOCTh, CTEIEHb OKHUCIICHHS, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM
po1Iecc;

- XUMUYEecKasi CBSI3b U €€ Pa3HOBUIAHOCTH;

- XUMUYECKas peakius U ee Kiaccu(uKaimm,

- Pa3BACHATH CMBICT XUMUYECKUX (HOPMYIT U ypaBHEHUH;

- OOBSICHATH ACUCTBHE U3YUYCHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHSI MACcChl BEIIECTB MIPH
XUMHUYECKUX PEaKINsX);

- ONpENENATh CTEICHH OKUCJICHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB IO (GopMyliaM HX
COCITUHECHHI;

- COCTaBJIATh YypPaBHEHUS pEaKIWid, OINpeNeNsaTh WX BHJ U XapaKTepU30BaTh
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU, ONpEleNsiTh IO COCTaBy (XMMHUYECKUM
(dhopMyIiaM) IPUHAJICKHOCTD BEIIESCTB K Pa3IMYHBIM KIIAaCCaM COSIUHEHHUI M XapaKTepHU30BaTh
UX XUMHUYECKHE CBONCTBA;

- YCTaHaBJIMBATh T€HETHYECKYIO CBSI3b MEXIy KJIacCaMU HEOPTaHMUYECKUX COCIMHCHHIMA
Y 3aBUCHMOCTb MEXY COCTaBOM BEIIIECTBA U €r0 CBOWCTBAMU;

- oOparmarbcst ¢ 1a00paTOPHBIM 000PYIOBAaHUEM;

- OO0 1aTh MpaBUiia TEXHUKU OE3011aCHOCTH;

- IPOBOJIUTH MIPOCTHIC XUMUYECKHE OMBITHI, HAOIIOAATh 32 XUMUYCCKUMU TPOIIECCAMH H
oopMIIATH pe3ybTaThl HAOIIOICHUII;

- MIPOU3BOJUTH PACUETHI IO XUMHUSCKUM (OpMYJiaM M yPaBHEHHUSM C HCIOJIb30BaHUEM
W3YYCHHBIX MTOHATHIA.

9 kJaacce

(24 B Hepemnto, Bcero — 684)

IloBTOpEeHNEe HEKOTOPBIX BONMPOCOB Kypca Heopranm4veckoil xumuu 8 kiacca (14).
XHUMHUYECKUE AIIEMEHTHI U UX CBOMCTBA. lIlepuonnyeckuii 3akoH. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB 3JIEMEHTOB B INepuojgax M rpymnmnax. OTHOCUTENbHass 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKUCJEHUsS. BaneHTHOCTb. THIBI XUMHUYECKOM CBSA3U. THUIBI KPUCTAJUIMUYECKUX
pemerok. CBenenusi o cocraBe (oOure ¢GopMylibl COCTaBa) U HOMEHKIIAType OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX COCTUHEHUM.

JdemoncTpanuu. 1. OOpa3ipl  HEOpraHWYECKUX  coeauHEeHW. 2. Mogenn
KPUCTAIIMYECKUX peuieToK. 3. OnbIThI, pacKpbIBAIOLIME B3aUMOCBS3b CTPOEHHUS U CBOMCTB: a)
BO3rOHKa iofa; 6) HarpeBaHue HapTaTMHA M KBapla; B) HAarpeBaHUE CEPhl U MOBAPEHHOM COJIH.
4. KoMIUIeKT KOAOTpamMM U CliaiiioB « OCHOBHBIE MOHATHSI XUMUW.

JlaGopaTtopHsbIii onibIT. PaboTa ¢ 00pa3iamMu OKCHUIOB, COJIEH, KUCIIOT, OCHOBAHUH.

XHMHYeCKHe peaKIMH B CBeTe TpexX Teopuil XumMuu (24) DHepreTuka XMMHUYECKUX
npeBpamieHuii. DHTanbnus. TermnoBoi Ah@PEeKT XUMHYECKUX peakiuuid. TepMoxuMuyeckue
ypaBHeHust. DHeprust [m06ca. Bo3MOKHOCTh NMPOTEKaHUS XMMUYECKUX peakiuii. CpaBHEHHE
TEPMOXUMHYECKOT0 M TEPMOAMHAMUYECKOIO IOAXOAOB B ONHUCAHUM XMUMHYECKON peaKkluu.
CKopocTh XMMUYECKOW peaklMU. 3aKOH JEHCTBUS Macc. 3aBUCUMOCTb CKOPOCTU OT YCJIOBUI
MpOTEKaHUsl peakuuu. Xumudeckoe paBHoBecue, npuHuun Jle [latense. Katanus. Dueprus
aKTUBAllMU, OOIIME CBEICHUS O TOMOICHHOM U TETepOreHHOM Kartanuse. [loHsiTHE O
IIPOMEXKYTOUYHBIX KOMIUIEKCAX.

JdeMoHcTpanum. 1. 3aBUCHMOCTb CKOPOCTH PEAKIMM OT KOHLIEHTPALMU PEarupyronmnx
BEILECTB. 2. 3aBUCHUMOCTb CKOPOCTH PEaKLUU OT TeMIlepaTypbl. 3. 3aBUCUMOCTb CKOPOCTH
peakiuu OT HPHUPOABl pearupyromux BemecTB. 4. BiusHue KOHIEHTPALMH pPearupyronmx
BEIIECTB HA XMMUYECKOE paBHOBecue (Ha mpumepe B3aumopeictBus xiopuaa xeneza (III) c
pomanuaoM kKaius). 5. B3aumopeiicTBue alOMHUHMS C HOJIOM B MPUCYTCTBUU BOJBL. 6.
B3aunmopeiicTBue nepokcuaa Bojgopoaa ¢ okcuaom mapranna (VI). 7. Jlumepusanus okcuia azo
ta (IV).

JlabopaTropHble onbIThI. 1. ONBITH, BBISCHAIOIINE 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakiu OT MPUPOIBI PEATUPYIONINX BEIIECTB (B3aUMOICHCTBUE IIUHKA C COJISTHOM M YKCYCHOM
KHCIIOTaMH), OT IUIOUIAIM MOBEPXHOCTU COMPUKOCHOBEHMsSI (B3aUMOJICHCTBUE Pa3JIMYHBIX IO
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pasMepy TpaHyl IIMHKa C COJISHOM KHCJIOTOM), OT KOHIEHTPAalUd U TeMIEepaTypbl
(B3aumopeiictBue oxcuga Meau (II) ¢ cepHolf KMCIIOTON pa3iauyHON KOHUEHTpPALUU IPU
pasHbix Temmnepatypax). 2. [lonyuenue okcuna cepol (IV) u okucinenue ero B NpucyTcTBUU Ka
Tanau3aTopa.

Pacuernbie 3amauun. 1. PacuyeTrsl Mo TEPMOXMMUYECKUM ypaBHEHUSIM. 2. Bbluncienue
CKOPOCTH XMMHUYECKOM PEaKIMU MO KUHETUYECKOMY YpaBHEHHUIO. 3. BbIuMclieHHE CKOpOCTH
XUMHUYECKOH peaklnu Mo rpauky ee mpoTeKaHusl.

PactBopsl. Teopuss »3iaektpournyeckoil aucconmanum (124) Csenenus o
pacTBopax: OIpeAeleHue pPAacTBOPOB, PACTBOPUTENIH, PACTBOPUMOCTb, KilaccU(UKAIIUS
pacTBOpPOB.

[IpeanocbuUIKM BO3HUKHOBEHMSI TEOPUU BJEKTposMTHUecKod nuccoumaunu. Mnen C.
Appennyca, JI.. MenneneeBa, M.A. KabmnykoB u apyrux ydeHsix. CTpyKTypa ¥ 3Ha4YCHHE
Hay4YHOU TEOPHUU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.

JunosibHOE CTpOeHHE MOJIEKYJIbI BOJbI. [Iporiecchl, mpoUcXoasimue ¢ 3JIEKTPOTUTAMHU
IIpU  pPACIUIaBIICHMM M pPAacTBOPEHUMM BeIIeCTB B BoAe. Pomp BOApl B Ipolecce
ANEKTPOIUTUYECKOMN AUccolMauy. Jucconuanus 31eKTPOIUTOB C Pa3HBIM TUIIOM XUMUYECKOU
cBA3U. TemioBble BIEHUS, CONPOBOKAAIOIINE POLECC PACTBOPEHHUS.

Crenenp nuccoumanuu. Koncranta nuccounanuu. KucinotHocts pactBopos. Ilonsitue
pH. Unaukaropsl.

OCHOBHBIE TIOJIOKEHUSI TEOPUU PACTBOPOB.

CunbHble U crnadbie 35eKTpoauThl. CBOMCTBA HOHOB. VIOHHBINA COCTaB MPUPOIHBIX BO/I.
['uapatel 1 KPUCTAIIOTUAPATHI, HAXOXKIECHUE UX B IPUPOJIE.

I'mnpomus coneii. OOMEHHBIE peaknuu. XHMHYECKHE CBONCTBAa KHCIOT, COJEH |
OCHOBaHHH B CBETE TEOPUU AJIEKTPOIUTUUECKON aucconnanuu. Kparkue cBeieHusI O HEBOJHBIX
pacTBopax.

Pacyernble 3agaum. Pacuerbl MO XMMHYECKMM YpPaBHEHHSM, €CIM OJHO U3
pearupymoIrx BelecTB JaHO B U30BITKE.

JdemoncTpanuu. 1. MHcnblTanHue BemecTs, WX pacTBOPOB M pacIylaBOB  Ha
ANEKTPUYECKYI0 TPOBOAUMOCTb. 2. BrusHue pa3baBieHUs Ha CTENEHb JAUCCOILUAIINH.
CpaBHEHHE AIEKTPUUECKON TPOBOJUMOCTH KOHIICHTPUPOBAHHOTO U pa30aBICHHOTO PacCTBOPOB
YKCYCHOM KHCIJIOTBL. 3. JIBM)KE€HUE HOHOB B 3JeKTpuueckoM mnoje. 4. IlomyuyeHne HEBOIAHBIX
pacTBOpoB. 5. BrnusiHMe pacTBOpPUTENsT HAa JUCCOLMALMIO (B KayeCTBE pacTBOpHUTENICH —
COJNISTHAsl KHCIIOTA, JUATHIIOBBIM dSQHp, STWIOBBIM coupt, Toiyon). 6. [uapatauus u
JeTupaTanys HOHOB (Ha MpUMepax OE3BOJHBIX COJIEH M KPUCTAJUIOTHIPATOB XJIOPHUAa KOOATh
ta (II), cynedaro meau (II) u nukens (II).

JlaGopaTopuble onbiThl. 1. Pabota ¢ unamkaropamu. 2. Peakium oOMeHa MEXTY
pacTBOpamMu 3JIEKTPOIUTOB. 3. Pa3neneHue OKpalleHHBIX BEHIECTB METOJOM TOHKOCIOWHOMN
xpomarorpaduu. 4. XUMHUYECKHE CBOHCTBa pPAacTBOPOB KHUCIOT, COJIEH W OCHOBaHHWM. 5.
['maposnus pacTBOPOB CoJICH.

Hemeranimnueckue 3JieMeHTHI U MX BajKHelIIHe XUMHYECKUE coelnHeHus (2549)

XUMHYECKUE 3JIEMEHThl — HeMeTauibl. [lonokeHHe >3JIeMEeHTOB-HEMETaUIOB B
nepuonuueckoii cucreme J[.M. MenneneeBa. Hemeramist — p-snementsl. OcoOeHHOCTH
CTPOCHHSI UX aTOMOB: OOLIMe 4YepThl U paznuyus. OTHOCUTENbHAS AIEKTPOOTPUIATEILHOCTb.
Crernenu OKUCIICHHS], BAJICHTHBIE COCTOSIHUSI aTOMOB HEMETAJIOB. 3aKOHOMEPHOCTH M3MEHEHUS
3HAYEHUM 3THUX BEJIUYMH B NEPHOJAX M IpyNNax MEePpUOJUYECKONW CHUCTEMbl. PagnoakTuBHbIE
n30Tonbl. M30TOMBI HEMETAUIOB, MX NpUMEHEHHE. XapaKTepUCTHKA YIJIEPOJAHOTO METO/a,
MPUMEHSIEMOr0 B  pa3HbIX o00JacTaX HayKd. 3arpsi3HEHHE OKpY’Kalollell  cpemsl
PaMOU30TONIAMHU; OCHOBHBIE UCTOYHHUKHU UX MOCTYIUICHHs. TUnudable (HOPMBI BOJIOPOIHBIX H
KHCJIOPOJIHBIX COEJUHEHUN HEMETaJUIOB. PacmpocTpaHeHHMEe HEMETaUIMYEeCKUX 3JIEMEHTOB B
MIPUPOJIE.

[Tpocteie BemectBa — HemeTamibl. OcobeHHOCTH uX crpoeHus. OOyCIIOBICHHOCTh
(U3MYECKUX CBOWCTB (arperaTHOrO COCTOSHUS, TEMIIEPATyphl IUIABJICHHS, KHIICHUS,
pPacTBOPUMOCTH B Bojie) cTpoeHreM. KoHkpeTH3aiusi 3aKOHOMEPHOCTH Ha TIPUMEpPE TrajoreHoB.
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Amnotponus.  IIporHozupoBanue  CrOCOOHOCTH — 3JEMEHTOB K  OOpa3oBaHUIO
JUIOTPONHBIX BUIOM3MEHEHUH Ha OCHOBE OCOOCHHOCTEW CTPOEHUS UX aTOMOB. AJIIOTPONHS
yraepoga W kpeMHus, Qochopa, ceppl. OOYCIOBICHHOCTh CBONCTB  aJUIOTPOIOB
0COOEHHOCTSIMH CTPOCHHS, UX IPUMEHEHHE.

O030p XMMHYECKHX CBOMCTB HeMeTayuloB. I[IpUuuMHBI XUMHUYECKOW HMHEPTHOCTH
OJaropoIHBIX Ta30B, HU3KOW aKTHBHOCTH a30Ta, OKUCIUTEIBHBIX CBOMCTB M JABOWCTBEHHOTO
MOBE/ICHUS CepPbl, a30Ta, YIJIEpOoia U KPEMHHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

Pacripoctpanenne npocThIX BEIIECTB-HEMETAIIIIOB B IPUPOJE.

[Tonyuenue ¥ npuMeHEeHHE HEMETAIIOB (Ha IpUMEpE XJI0pa, a30Ta, CEPBI).

Bonopoausie coenqunenus HeMeTauioB. GopMbl BOJOPOAHBIX COCIUHEHUMN.

3aKOHOMEPHOCTH U3MEHEHHS (PUBNKO-XUMUYECKUX CBOMCTB BOJAOPOIHBIX COCTUHEHH B
3aBHCUMOCTH OT OCOOCHHOCTEH CTpPOEHHsI aTOMOB OOpa3ymoIIMX HX AJIEMEHTOB (Ha MpHUMEpe
COCMHEHHS JJIEMEHTOB BTOpOro rmnepuoja). CBoilcTBa BOAHBIX PacTBOPOB BOJOPOJIHBIX
coeMHEHN I HeMeTaoB. KHUCIIOTHO-OCHOBHAS XapaKTEPUCTHUKA X PACTBOPOB.

Oxcuapl HEMETAJUIOB, UX COCTaB M OTPaXEHHE €ro B CTPYKTYPHBIX M 3JIEKTPOHHBIX
dopmynax. O0mIast XapaKTepUCTUKA UX CTPOSHUS, CBOWCTB, IPUMEHEHUSI.

I'uapokcuabl HeMetasioB. MX cocTaB M OTpaskeHHe €ro B CTPYKTYPHBIX H
3J1eKTPOHHBIX ¢opmysax. O0630p ¢uszndeckux cpoicTB. OOHIME XUMHUYECKHE CBOWCTBA.
KauecTBeHHble peakuuy Ha aHHMOHBI KUCIOT. CHlla U YCTOMYMBOCTh Pa3iMuYHBIX KUCIOT. Ku-
Clble W cpenHue coiu (kapOoHaThl, TUApOoKapOomnatel, docdarel u ruapodocdarer). Cnadbie
KHUCIIOTHI (IJIaBUKOBAs, CEPOBOIOPOIHASL, CEPHUCTAs, YTolibHAsI, KpeMHUEeBast). OCOOEHHOCTH UX
CTpoeHus: U cBOMCTB. Kucnorel-okucnurenu (a3oTHasi, cepHasi, XJIOpHast) ¥ OCOOCHHOCTH UX
XUMHUYECKUX CBOHCTB. [IprmeHeHune KuCIOT B TexHUKe. Poib KHCIOT B Ipolieccax,
MPOTEKAIOIIUX B )KUBBIX OpraHu3Max.

Xapakrtepuctuka mnpeacrasureaeid IV, V, VI rpynn snementoB. Cepa u ee
coeauHeHus. A30T U pocdop, ux coenuHennu. KpeMHuil u yriepoj, Ux COeIWHEHHS, POJIb B
pUpoIe.

IlonsitTue 0 MOJMMEpPHBIX XHMMH4YECKHX coeAuHeHusix. Monomep. Ilonumep.
CriocoGHOCTh aTOMOB YyTJiepo/ia U KPeMHHUsI K 00pa30BaHUIO MOJIHUMEPOB.

CoennHeHHs yriiepoaa — MpeAMET CaMOCTOATEIbHON HAYKH — OPraHUYeCKON XUMUHU.
OCHOBHBIE TIOJIOKEHHUS U POJib Teopuu A.M. ByTiepoBa B pa3BUTUH 3TOW HAYKH.

[MonstTre o romonoruu u u3oMmMepuu. Kraccudukanum OpraHu4ecKUX COCTHMHCHUHU.
O61ue cBoiicTBa OpraHMYecKUX coequHeHuit. KpaTkas xapakTepucTuka Ux KiaccoB.

OcHOBHBIE KJIaCCHl yrieBo0opooB. CrOCOOHOE II. .IIKAloB K PEaKUUd 3aMEHICHUs U
nzomepuzanuu. CrnocoOHOCTh aJIKAaHOB M AJKWHOB K MPHUCOCAMHEHHIO U TOJMMEpPHU3ALUU.
Pacnipoctpanenue yrieBonoponoB B mpupoge. CoctaB HEPTH M XapaKTEPUCTHUKA OCHOBHBIX
MIPOJYKTOB, MOJy4YaeMBbIX U3 HEPTH.

[lonarue o ¢yHKIMOHANBEHOU TpymIie. ['oMonornyeckue psiibl CIUPTOB, aJbACTHIOB H
KapOOHOBBIX KUCIIOT.

O6mue dopMmynbl KIACCOB 3THUX COCOUHEHWH B3anMopelicTBue CIUPTOB €
METAJJIMYECKUM HAaTpueM, OKHCIIEHHEe MeTaHojla U AJTaHojna okcuaom wemu  (ID).
BoccranoBnenue anpAeruaoB BOAOPOJOM U OKHMCIIEHHE MX aMMHUA4YHBIM PAacTBOPOM OKCHJIa
cepebpa, B3aumoseicTeue ¢ ruapokcunom meau (II). Xumuueckue cBoiicTBa Kap0OO- HOBBIX
kucnot. Peakuus stepudukamnuu.

A3oTconepikaliie OpraHUYecKUe COCTUHEHHS: aMUHbI, aMUHOKHUCIOTHI, Oenku. Mx
cocTtaB, (pU3MUECKUE CBOWCTBa. B3ammozeiicTBue aMMHOB A30TCOACpIKAIIME OpraHUYECKHE
COCUHEHHS: aMHHBI, AMHUHOKHCIOTHI, Oenku. UMx cocTtaB, ¢u3MuUeckue CBOMCTBA.
B3aumojeiicTBue aMHHOB C XJIOPOBOAOPOAOM. Peakius MONMKOHJEHCAMM aMHUHOYKCYCHOM
KHCIIOTBI, €€ B3aUMO/JICHCTBUE C COISIHOM KUCJIOTOU M I1esioubto. Posib 6eIKoB B MpHpoe U uX
XMMHUYECKHUE CBOMCTBA: TUAPOIIN3, IEHATYpaLHsl.

['eHeTnyeckas cBSI3b KJIACCOB XUMUYECKUX COETUHEHUH.

ITonsitue 0 KPYroBopore XMMH4YECKHX 3JIEMEHTOB Ha IpPUMEpE YIJEepoJa, a3oTa U
dhocdopa.

17



3arpsizHeHue atMocepbl COCAMHEHHUSMU a30Ta, Cepbl, Yyriepoaa. XUMHYECKHE
MIPEeBpAIICHIsI, TPOUCXOASIINE C CEPHUCTHIM Ta3oM B aTMocdepe, MEXaHU3MbI BO3JICHCTBUS
CEepHUCTBIX COCIUMHEHUN Ha J>KUBYI0O W HEXHBYIO Mpupody (Ha NpuUMepax COCTOSHUMN
«(pusnonornyeckoil cyxocTw» y pacTeHH) M BO3JCHCTBUS Ha KapOOHATCOIepIKalue
MUHEpanbsl (pa3pylleHHe W3BECTHsSKA, Mpamopa). KucioTHble HOXKAH, OCOOEHHOCTH UX
XUMHUYECKOTO COCTaBa M TIOCJEJICTBUS BO3JEHUCTBHS Ha XUBO€ U HexuBoe. Haxoruienue
coeuHeHH a3ota 1 Gochopa B MIPUPOAHBIX BOAAX.

Hcrounnku HakoIJICHHsI THOKCUIA yriiepojaa B arMmocdepe. «llapHUKOBBIN» 3PQEKT.
B3aumocBs3b KOHIIEHTpAIIMH YTJIEKHCIIOTO ra3a B aTMocdepe U TeMIiepaTypbl BO3ayxa.

Jemonctpamun. 1. OOpa3mbl MPOCTHIX BEIIECTB-HEMETAJIOB M WX COCIUHEHUH. 2.
Konnekuus nmpocTeix BeliecTB-raioreHoB. 3. PacTBOpUMOCTH B BoOJie KUCIOPOJa, a30Ta, CEephl,
docdopa. 4. DnekrponpoBogHOCTh HeMeTaiioB. 5. [lomydenue o3oHa. 6. [lomyueHue MoHO-
KIIMHHOM U Tu1actuyeckoit cepsl. 7. [lomydenue 6enoro ¢ocdopa u ero Bozropanue Ha BO3IyXe.
8. Ilomyuenne oxcuaoB azora (II) u (IV). 9. Oxucnenue azora Bo3ayxa B ero okcujsl (I1) u
(IV). 10. B3aumopeiictBue azota, dochopa u yriepoma ¢ MeTaulaMd W BojopoaoM. 11.
BaumoneiictBue Opoma c¢ amomuuuem. 12. Boccranosnenune memu u3 okcuma memu (ID)
BoJloposioM. 13. B3auMojelcTBUE cepbl C BOJOPOJIOM, MEIIbIO, HAaTpUEM, KUCIOpoaoM. 14.
Boccranosnenue cBuHIA U3 OKCHA Ha MOBEepXHOCTH yruist. 15. [lonyyenue KpeMHuUs U CUilaHa.
Okucnenue cuiiana Ha Bozayxe. 16. IlonyueHne amMmmuaka M UCCIEIOBAHHE €ro CBOMCTB. 17.
[Tonyuenue u uccienoBaHue CBOMCTB AMOKcHAa yriepona. 18. OmbIThl, MOATBEPKIAOIINE
o01ire XuMH4ecKre cBoicTBa KUCIOT. 19. [lonmydyenne a30THON KUCIOTHI

B pactBope. 20. ['openue cepbl u yris B a30THOM KucjoTe. Bocriamenenue ckumnuaapa
B a30THOM Kucinote. 21. B3aumojelicTBue HaTp ¢ KOHIICHTPUPOBAHHOW CEPHOU KHUCIOTOM. 22.
[Tonyyenne kpemuueBoil kucioThl. 23. Ilomyuenme oxcunma azora (II) m okucnenue ei Ha
Bo3nyxe. 24. [lomydenne okcuma cepol (IV) u okucieHre ero B IpUCYTCTBHH KaTaau3aropa. 25.
KadecTBeHHBIC peakMyM HAa aHUOHBI Cynbua, cyibdar, KapOOHAT, XJIOPUA, OPOMHI, UOIU,
Hutpat, dha dar. 26. Komtekiuu: «HedTb», «IIpupoansiii ra3y, « Tommso «Ilmactmacce». 27.
Mopenu mMoliekyJl opranudeckux coeauHenuu 28. [lonyuenue sTuiieHa U €ro B3auMOCICTBUE
c OpomMHON BOJE M pacTBOpOM IepMaHraHata kamusa. 29. Bocmiamenenme crmpra 30.
B3aumopeiicTBue CiMpToB ¢ METAUIMUECKUM HaTpueM. 31. OKuUciIeHne 3TaHOIa OKCUJIOM MEIU
(M). 32. Oxucnenue ajapaeruioB aaMMUAYHBIM PACTBOPOM OKCHAA cepedpa U THIpOKCHIa MeIn
(IT 33. OnbITHI, TOATBEPKIAIONINE XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. 34. Peakius
stepudukanmu. 35. O6pasisl amuHOKUCIOT! 36. Monmens Monekynbl Oenka. 37. JleHatyparus
oenka. 38. OOHapy)eHHE cephl B OCIKe.

JlabopaTopubie onbIThl. 1. O3HakomiieHHE C OOpa3laMu cepbl U € IPHUPOIHBIX
coequHeHuil. 2. O3HakomiieHHMe ¢ oOpasmamMu coequHeHuid ranoreHoB. 3. [lomyuenue
IUTACTUYECKOM cepbl M M3yueHue € cBOMCTB. 4. [lomyueHue cepHUCTOro rasa M Mcciae0BaHue
ero cpoiictB. 5. Ilonmydenue yriekuciioro rasa v usyudeHue ero cBoilctB 6. KauecTBeHHbIE
peakuuu Ha aHUOHBI KUCJIOT. 7. BoccraHoBHUTENbHBIE CBOMCTBAa BOAOpOJA M yriepona. 8.
[Tonmyuenue yronbHOM KUCIO Thl U3 okcuaa yriaepoaa (IV) u uzyuenue ee cBoicts. 9. 'maponus
0 Jieil, 00pa30BaHHbBIX CHJIBHBIMU U c1a0biMu KucioTaMu. 10. [TomydeHue 3TusIeHa U OMBITHI €
HuM. 11. Okucnenue anplernia aMMUA4HBIM —PACTBOPOM OKCHJA cepedpa U THAPOKCUAOM
menu (I1).

IIpakTuueckue 3austus. 1. [lonydyenne okcumoB HeMeTauioB (yriepojia U CEpbl) U
UCCIIeIOBaHNE MX CBOMCTB. 2. PerieHue SKCepUMEHTANBHBIX 33]a4 MO TeMe «XHMHUYECKHE
CBOMCTBAa HEMETAJJIOB U UX OKCHIOBY». 3. IlomydyeHne ammMuaka — BOJIOPOJHOTO COCAMHEHUS
a30Ta — U UCCIIEJOBaHHE

ero cBoicTB. O3HAKOMJIEHHE ¢ XUMUYECKA MU CBOMCTBAMHU BOJHOTO pacTBOpa aMMHUAKa.
4. XuMH4YecKre CBONCTBAa KapOOHOBBIX KUCJIOT. 5. PelieHue sKcrepUMEHTalIbHBIX 3a7ad IO
teMe «Hemeramney. 6. Pabota ¢ moaenupytoieii nporpammoit a1t [I9BM «Meuenslit atomy».

Pacuernble 3amaum. 1. Bplunmcnenue maccbl WM o0beMa MPOIYKTa PEAKIHUH IO
M3BECTHOM Macce MM 00beMy UCXOIHOTO BEIIECTBA, COIEPIKAIIETO IIPUMECH.
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Metanuabl (144) IlonoxxeHue MeTaioB B mepuoauyeckod cucteme. OCoOEHHOCTH
CTPOCHHSI aTOMOB METAJJIOB: S-, p- U d-327eMEeHTOB. 3Ha4YeHHWE OSHEPTHH HMOHU3AIUU.
Mertannuueckasi cBsizb. Kpucramnmmyeckue pemerkd. O6mume u cneuuduueckue Quandeckue
cBoiicTBa MeTayyioB. OOIIME XUMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXMUMHUYECKUU PsiJ
HAIPSDKEHUST METAJJIOB. DJIEKTPOJIN3 PAcIIaBOB U pacTBOpoB coueid. [IpakTuueckoe 3HaueHMe
anekTposinza. CBOWCTBO METAUIOB 00pa30BhIBaTh CIUIaBbl. OOIIME CBEICHUS O CIIIaBax.

Koppo3usi meramioB — oOulemiaHeTapHbI T€OXMMHYECKUNH TMPOIECC; €€ BHJIBIL:
XUMHYECKAs U DJIEKTPOXUMUYECKAs, CIIOCOOBI OOPHOBI C KOPPO3HUEH.

Metamiber — anemenTsl [—II rpynn. CpaBHHTENbHAsT XapaKTEPUCTHKA, (PU3HUECKHE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, OKCHIOB U THIPOKCHIOB, COJieH. 3aKOHOMEPHOCTH
pacnpoCTpaHEHHUs IIETOYHBIX U IIEJIOYHO3EMENbHBIX METaNIOB B MPHUPOJE, UX IOIydeHHUE
ANEKTPOJIN30M coequHeHN. CTIOCOOBI PEryIsINi FT€OXUMUIECKUX IUKIIOB C LEJIbIO BBIICICHHS
MUHEPAJIOB HaTpusi (BBIMOpaXHMBaHME MHpAOWINTA, BBIIapUBAHUE XJIOpUAA HATPHS).
MuHepanbl KalnbIusi, HX COCTaB, 0COOCHHOCTh CBOWCTB, 001aCTH MPAKTHYECKOTO TPUMEHEHHUSI.

MeTtamibl — p-3J€MEHTHl. AJIOMUHUN: XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO.
Pacnipoctpanenue B npupoje. OcHOBHbIE MUHEpabl. [IpuMeHeHne B COBpEMEHHON TEXHUKE.

Baxneiimue coequaenust Al, Pb, Sn; okcuapl u rTuapokcubl, aMpOTEpHBIN XapakTep UxX
CBOMCTB.

Amnnotponus sxene3a. CoctaB, 0COOEHHOCTH CBOWMCTB M MPUMEHEHHUE UyryHa M CTaju
KaK BaXkHEHmMX criaBoB xkeneza. O croco0aXx XUMHYECKOW aHTHKOPPO3UIHOW 3aluThI
CIUIaBOB Jkene3a. KpaTkue cBeleHHs O BaXKHEWIIUX COEIUHEHHUSIX METauioB (OKCUABI U
TUAPOKCH/IBI), UX MOBEJICHUE B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiusax. buonoruueckas
POJIb METAJLIOB.

Penxo3zeMenpHBIE METAIUTBI: X PACIPOCTPAHCHUE B MPUPOJE, POIb B OHOIOTHYSCKUX
Ipoleccax U TEXHUKE.

OOmue cBeneHUs O PAJAMOAKTUBHBIX HM30TOMAX JJIEMEHTOB METAJUIOB U WX POJIA B
pUpoIe.

Jemonctpanun. 1. O6pa3ibl METAIJIOB, U3YYCHHE HX AJICKTPUICCKON MPOBOIUMOCTH.
2. Habmonenue napos kanus. 3. TemmonpoBogHOCTs MeTauioB. 4. Mojaeny KpucTauIMIeCKuX
peleToK MeTauioB. 5. B3anuMonelicTBue METAUIOB C HEMETALIaMU U BOJAOH. 6. DIEKTpOoIu3
pactBopoB xJyopuaa menu (II) u noauna xkamus. 7. ONBITHI IO KOPPO3UK METAIOB U 3alUTE
MeTauioB oT Kopposuu. 8. [lonydyenue crmnaBa Byga. 9. [lonyyenue criaBa kanvs M HaTpus
Mo/l KepOCHHOM (Tpoenupyercs ¢ mnomoiupio kojpockomna). 10. 'openue, B3aumojeiicTBue c
BOJOM nuTHs, HaTpuss U Kanpuuda. 11. B3aumopeiictBue ¢ BoJoM okcujaa kaiabius. 12.
KadecTBeHHbIe peaknuu Ha MOHBI Kaublus W Oapus. 13. YcrpaHeHHE XKECTKOCTH BOAbL. 14.
Mexanuveckass MPOYHOCTh OKCUIHOW IUICHKU alioMuHudA. 15. B3aumonelcTBre aqtOMHHHS C
Bojoi. 16. AmomorepMmus >kenesa. 17. BzaumopeiicTBue amtoMuHHS ¢ OpOMOM, KHCJIOTaMH,
menodamu. 18. OnbIThl, WLTIOCTPUPYIOIINE (U3UKO-XUMHUYECKHE CBOMCTBA 0JIOBA U CBUHIIA U
ux coenuHenuid. 19. BzaumopeiictBue coeamnenuit xpoma (II) m (III) ¢ kuciaoramm u
menoyamu. 20. Ilomydyenune okcuma xpoma (III) pasznmoxenuem OuxapOoHata ammoHus. 21.
Annorponusi  onioBa. 22. Ilomydyenwe pucynbdura omoBa. 23. Boponenue cramu. 24.
OxkcunupoBaHue CTaju.

JlabopaTopubie omnbIThl. 1. PaccmoTrpeHne o00pa3loB METAJIOB, HMX COJIGH U
IPUPOJHBIX COeAMHEHUH. 2. BzauMopelicTBue MeETauIOB € pacTBopamMu cojied. 3.
O3HakoMJIeHHE ¢ 00pa3liaMy CIIaBOB (KOJIEKIUHU «MeTasuibl U cIuiaBbl»). 4. O3HaKOMIIEHHUE C
oOpa3amMu MPUPOIHBIX COSAMHECHUN Kanblws. 5. O3HaKoMIIeHHE ¢ 00pasliaMu alFOMHHUS U
ero cruiaBoB. 6. O3HaKoMIIeHHE C 00pa3iiamMu 4yyryHa u ctaiu. 7. CBOMCTBA €IKUX IIEJIOYCH. 8.
CBoiicTBa OKCHUJIOB U TUJIPOKCUIOB aJTIOMHUHMS, 0JI0Ba, cBUHIA. 9. [lonyuenue u uccienoBanue
cBoicTB ruapokcuoB xkenesa (I1) u xenesa (III). 10. OGe3xxupuBaHue CTaTBbHOMN IUIACTUHKH U
npoBeaenue Gocatupopanus. 11. KadecTBeHHbIE peakiiny Ha HOHBI CBUHIIA, xemne3a. 12. Kaye
CTBEHHBIE peakiuy Ha noHsl xpoma (I1) u (I1I).

IIpakTuyeckne 3aHaTHsA. 3. PerieHue -HKCIEPUMEHTANBHBIX 3a7a4 10 TeMe
«MeTtanb».
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Jdemoncrpanuu. 1. Kogorpammel u nuHamuueckoe mocodue «IIpousBoacTBO cepHOi
KucinoTe». 2. Komnmekmust MuHepanoB u ropHbix mopod. 3. Cmaiiapl «OOmme mNOHATHS
XUMUYECKON TEXHOJOrum». 4. Mozienb CEpHOKUCIOTHOTO IMTPOU3BOCTBA.

JlaGopaTopHblii onbIT. O3HAKOMIIEHUE C 00pa3laMu ChIPhs IS IPOU3BOCTBA CEPHOM
KHCJIOTBI.

PacuerHble 3agaun. OnpenencHne MaccoBOM Wi 0ObEMHOM JOJU BBIXO/a MPOIYKTA B
MPOLIEHTAX OT TEOPETUYECKU BO3ZMOMXKHOTO.

OO6mue cBegeHust 00 OpraHuYeCKuX COeAMHEHUAX (949)
OO61He BOMpOChl XUMUYECKON TEXHOJIOTHH (54)

TpeOoBaHusi M pe3yJbTATbl YCBOEHHsI Y4eOHOr0 MaTepuaja Mo HeOPraHu4ecKou

XUMHH
9 kJaacc

yuyaiuecs 10/LKHbI 3HATh:

- TIOJIOYKEHHE METAJIOB M HEMETAJUIOB B nepuoandeckoi cucreme .M. Menneneena;

- o0mue Qu3nUeckrue W XUMHUYECKHE CBOMCTBA METaNIOB M OCHOBHBIE CIOCOOBI HMX
MOJTYYCHHUS;

- OCHOBHBIE CBOWCTBA M NPUMEHEHHE BAXHEUIIMX COCIMHEHUN UIEIOYHBIX U
IIEJIOYHO3EMEILHBIX METAJIOB, ATFIOMHUHUS;

- KaU€CTBEHHbIC PEAKIIMU HA BaXKHEUIIINE KATUOHBI U aHUOHBI.

y4Jaiuecst T0JKHBI YMETh:

- JaBaTh OINPEACICHUS W TPUMEHSATH CIEIYIOIIME TOHSATHUS: CIUIaBbl, KOPPO3Us
METaJUIOB, MEPEXOIHBIC JIEMEHTHI, aM(POTEPHOCTH;

- XapaKTepHu30BaTh CBOWCTBA KJIACCOB XHUMHUYECKHUX AJIIEMEHTOB (METAJJIOB), TPYII
XUMUYECKUX DJIEMEHTOB (IIEIIOYHBIX W IIEJTOYHO3EMENbHBIX METANIOB) M Ba)KHEHIINX
XUMHUYECKUX DJIEMEHTOB (QTIOMHHHUS, JKelle3a, cephl, a3oTa, pocdopa, yrieposaa u KpeMHHUs) B
CBETE M3YUYEHHBIX TEOPHIl; pacliO3HABATh BaXKHEUIITNE KATUOHBI U aHUOHBI;

- pemaTh pacy€THBIC 3a/1a4d ¢ UCTI0JIb30BAHUEM M3YUCHHBIX MOHSITHH.
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TemaTHuyeckoe NJIAHUPOBAHUE

8 kiacc
KoanuyecTBO YacoB
No nm\nn Ha3BaHue TeMbl Bcero | reopernyeckue | KOHTPOJbHbIE | MPAKTHYECKHE
4acoB
Bewecmeo u xumuuecxkue
Pazoen | aenenus c no3uyuit amomHo- 43
1 MOSIEKYAAPHO20 YUEHUSL.
Tema 1. XuMu4ecKkue 3JI€MEHThI
) 1 BEIIECTBA B CBETE aTOMHO-
' MOJIEKYJISPHOTO YYEHUS. 9 8 1 -
Tema 2. XumMnuueckue peaxiuu.
2. 3aKOH COXpaHEHHUsI MacChl U
SHEPIHUU. 6 5 1 -
Tema 3.
3. Metoasl Xumun
2 2 - -
Tema 4. BemecTBa B
4. OKpY>Karolle HaC MpUpoie u
TEXHUKE. 6 3 - 3
5 Tema 5
[TonsTre o razax. Bo3myx. 9 7 1 1
Kucnopon. I'openune (94.).
6. OCHOBHBIE KJ1aCChI } 1 9 1 1
HEOPraHWYECKUX COCTMHEHUI
BemecTBa M xXuMHUecKue
Pa3zpnen | peakuuu B cBere 27
2 3JIEKTPOHHOI TEOPHUMH.
7. Tema 7. CTpoeHue aToma. 4 4 -
Tewma 8. [lepuoanueckuii 3akoH
8. U NIepUOINYEeCcKasi CUCTEMA 3 3 -
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneena.
9. Tema 9. CTpoenue BemecTna. 4 4 -
0. Tema 10. XuMuueckue peakiuu
B CBETE AJIEKTPOHHOU TEOPHUH. 4 4 -
" Tewma 11. Bogopoa u ero
Ba)KHEHIINE cCOeqUHEHMS. 5 5
12.
Tema 12. I'anorexsl. 6 4 1 1
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13.

O0006111eH1E 3HAaHUI 0 Hanboliee
Ba)KHBIX XapaKTEPUCTHKAX

BEIICCTB U XUMHUYCCKUX
IIpOoCCCOB

14.

Hroro:

70 59

TemaTHn4YeckKkoe NJIaHUpPOBAHUE

9 kJjacc

Ne
n/n

Ha3zBanmne TeMbl

Bcero
4acoB

KoanuyecTBO 4acoB

TCOPETHYECCKHUC

KOHTPOJIbHBIC

MPAKTUIECCKUE

Pasznen

X¥MHUYECKHE peaKIuu

17

Tema 1. Xwumunueckue
peakuuu B CBETE TPEX
TEOpUU

Tema 2. PactBOpsl.
Teopus
BJIEKTPOIUTAYECKOI
JUCCOLMaluU

14

12

Pa3znen

XHuMHS DJIeMEHTOB

39

Tema 1. O06mas
XapaKTepUCTHKA
HEMETAJUIOB

Tema 2. Tloarpynma
KHUCIIOpOJa " eé
TUIIMYHBIE
MPEICTaBUTETU

Tema 3. Tloarpynma
a3oTa ¥ e€ THUINYHBIC
npeaACTAaBUTCIIN

Tema 4. Iloarpynma
yriepojaa 3 eé
TUIIUYHBIE
MIpEICTaBUTENHN

Tema 5. Oo6mne
CBOMCTBA METAJIOB

Tema 6. Mertaset
I[JaBHBIX U MNOOOYHBIX
TIOATPYIIII

Pa3zngen

Oo6mme BOINPOCHI
XUMHUYECKOM
TeXHOJIOIUH

[IpoussoacTeo
HEOPraHUYECKUX
BEIIECTB

HUTOTO0

68

59
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Kane}mapHO - TEMAaTHYIECCKOC IVIAHUPOBAHUE 8kiacce

Ne HaumenoBanmue Dopmbl Kou- Hara Mpumeyanue
n/n Paznen KOHTPOJISA BO /3
TeMa yacos | WIaH | ¢akT

Pa3nen 1: BenecTBa M XUMHMYECKHUE SIBJIEHHUS € MO3MLIMIA ATOMHO-MOJIEKYJISIPHOTO
YUYeHHs

1 | [IpeameT u 3agaun 1
xumud. [lonstue
«BEIECTBO» B (PU3UKE U
xumud. [Ipasuna Th

2 | . xumuueckue (opMyJIbl |
3 | ATOMHO-MOJIEKYJISIPHOE 1
yYEHUE.
OtHocuTenbHast
aTOMHas U

MOJIEKYJISIpHAs Macca.
HNudopmanus o
BEIIIECTBE 110 €ro
hopmyie

4 | CaMmocTOsTCIbHAS 1
pabota Nel
Brraucnenus mo
XUMUYECKOH (hopmyJie

5 | Kiaccudukanus 1
XAMHUYECKHX DJIEMEHTOB
U OTKPBITHE
MEePUOTUYECKOTO
3aKoHa. BaneHTHOCTh
XAMUYECKHUX DJIEMEHTOB

6 | Onpenenenue 1
BAJICHTHOCTH 10
dbopmyre u
cocTaBiieHue GopmyIt
110 BAJICHTHOCTH

7 | CamocTosiTenbHas 1
paborta Ne2
BanenTHocTh

8 | KoinnuecTBO BemecTna. 1
Moab. MonsipHas macca

9 | Pemenue 3agad mo TeMe 1

«Monb. MosspHas
Mmacca. KonngectBo
BEILIECTBA»

10 | IlogroroBka x 1
KOHTPOJIbHOM paboTe
«ITepBoHayvasbHBIC
XUMHWYCCKUEC ITOHATUS»
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11

KonrponbHas pabora
Nel «IlepBoHauanbHbIe
XUMHUYECKHE OHATHUS»

12

CyIIHOCTh U IPU3HAKU
XMMHUYECKHX PEaKInH.
TerutoBoit 3¢ ekr.
3aKOH COXpaHEHUS
Macchl ¥ DHEPTUU

13

CocraBiieHue
ypaBHEHUU
XUMUYECKHUX PEaKIui

14

[TpaxTrueckas pabota
Nel OcymectBnenue
XUMUYECKHUX PEaKLUn

15

THuIsl XUMHYECKUX
peaKuuii

16

Pemenne 3amau
«Bprancnenus mo
YpaBHEHUAM
XUMHYECKUX PEAKIUN»

17

Brraucnenuns o
TEPMOXUMHUYECKUM
YPaBHEHUSIM PEAKLIUI

18

[loBTOpEHME TEMBI
«XUMHUYECKUE
peaKIum

19

KonTposnbHas pabota
Ne2 Xumunyeckue
peakIu

20

PaGora Hag ommoOkamMu

21

YucTele BelecTBa U
cmecu. Crioco0b!
pazaeneHus cMecen

22

[IpakTuyeckas pabora
No2 Ounctka
3arpsI3HEHHOMN
MMOBAPEHHOM COJIU

23

PactBopsI.
PacTtBOopuMOCTS.
CrniocoObl BBIpayKEHUS
KOHLIEHTpaluu
pacTBOPOB

24

Pemienue 3amau o teme
«PacTBopb»

25

CamocTosTenpHas
pabota Ne3 Pemenue
3a/1a4 Ha PacCTBOPHI

26

[TpaxTrueckas pabota
Ne3 mpurortosnenue
pacTtBopa C 3aJJaHHOU
KOHIICHTpaluen

27

3anuTa npe3eHTalu
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no TeMe «BemecTBa u
pacTBOpHI B
OKPYKAIOIIeH KUZHN

28

Tlonsarue o rasax. 1
OCHOBHBIE Ta30BEIE
3aKOHBI

29

Pemienne 3amau Ha 1
T'a30BbIC 3aKOHbBI

30

Bo3nyx — cMmech ra3os. 1
Kucnopon —
XUMUYECKUM PJIEMEHT U
IIPOCTOE BELIECTBO

31

[Tonyuenue u 1
IPUMEHEHHE KUCIIopoa

32

[IpakTuyeckas pabora 1
Ne4 TTonyuenue
KHUCJIOpOJia U U3yUeHUe
€ro CBONCTB

33

DKOJIOTHYECKHUE 1
PO0OJIEMBbI, CBSI3aHHBIC

C peaKHI/ISIMI/I FOpeHI/ISI nu
MEJIJIEHHOTO OKUCIEHHS

34

KontponbHas padota 1
Ne3 T"azbl. Kucnopon.
TOpEHUE

35

Oxkcunel. [Torsarue 00 1
amboTepHOCTU

36

OcHoBaHusA

37

Kucnotsl

38

Comu

39

et [ et | [t

XUMHUUYecKre CBOMCTBA
OKCHUJIOB

40

XUMHAYECKHE CBOWCTBA 1
OCHOBaHUI

41

XMUMHYECKHUE CBOMCTBA 1
KHUCJIOT

42

XMUMHYECKUE CBOMCTBA 1
coJe

43

I'eHeTnueckas cBA3L 1
MEXIy KJIaccamu
BEIIECTB

44

[IpakTrueckas pabota 1
Ne5 Uccnenosanue
XUMHYECKHX CBOMCTB
BEILIECTB Pa3HbIX
KJIACCOB

45

Kontponbnas padota 1
Ne4 OcHOBHEBIE KJIACCHI
HEOPTraHUYECKHUX
COECIUHEHUN

Pa3nes 2: BemecTBa 1 XMMHYecKHe PeaKIIUM B CBeTe 3JIeKTPOHHOH Teopuu

46

Crpoenue aToma. | 1] | |
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CocrostHHNE QJICKTPOHOB
B aTOMC

47

[lepuonnueckuii 3aKoH
1 CUCTeMa XUMHYECKUX
snemenToB ..
Menieneesa

48

XapaKkTepucTuka
3JIEMEHTA II0 €ET0
nojyoxenuro B [ICXD

49

3HadeHMe
MEePUOIUYECKOTO
3aKOHa.
CamocrosiTenbHas
pabota Ne4 Ctpoenue
aroMma. [lepronnueckuii
3aKO0H

50

Bunasl xumuueckoi
CBSA3U

51

CreneHp OKUCICHUSA

52

CamocTosTenbHas
pabota Ne5 Ctpoenue
BEILIECTB

53

OKHUCIITUTEIBHO -
BOCCTAHOBUTEBHBIE
peaknuu

54

CocraBiieHue
ypaBHenuii OBP

55

[ToBTOpEHUE TEMBI
«CTtpoeHne aToMay

56

KontponsHas pabora
No5 Crpoenune aToma.
IIeproanueckuii 3aK0H.
OBP

57

Bonpopoxn — xumuueckuit
3JIEMEHT | MPOCTOE
BEILECTBO

58

Bopa. Ilepokcun
BOJIOpPOJIA

59

Pemenne 3amau mo reme
«Bogopom»

60

["anoreHsl

61

XJ10poBOAOPOA U
COJISIHAsI KUCIIOTA

62

[IpakTuueckas pabota
Ne6 ITonyuenue
COJISTHOM KHUCJIOTHI U
HM3y4YEHUE €€ CBOMCTB

63

Penrenue 3amau mo reme
«l"ajoreHs»

64

[ToBTOpEHHE TEMBI
«Bogopoa. ['anorensn»

65

KonTponbHas paboTa
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Ne6 Bonopon.
T"anmoreHsl
66 | PabOora Hax omnOKamMu 1
67- | O0001IEHE 3HAHUI O 2
68 | HamOoJee BaXKHBIX
XapaKTEePUCTUKAX
BEIIIECTB U XUMHUUYECKUX
mpoleccax
69 - | 3amura npe3eHTanu 2
70 | 1O M3y4YEHHBIM TEMaM
KajsiengapHo - TemaTu4eckoe nJIaHupoBaHue 9 xiacce
Ne HaunmeHnoBanue DopMbI Kou- HMara
n/n Pa3gen KOHTPOJISA BO a/3 | llpumevanue
TeMAa yacop | TWIaH | pakT
Paspnen 1: Teopernueckue ocHOBBI XuMuM — 17 yacos
1 | CxopocTb XUMHUYECKON 1
peaKIun
2 | 3akoH IEHCTBYIOIIMX Macc. 1
[TpaBuno Bant-I'odhda
3 | [Ipaktuueckas padora Nel 1
BIIMSTHUE PA3IMYHBIX
(haKkTOpOB Ha CKOPOCTH
XUMHYECKON peakinu
4 | CBeneHus 0 pacTBOpax 1
5 | DNEeKTpOIUTHI U 1
HEIJICKTPOJIUTHI
6 | CBoiicTBa MOHOB 1
7 | Peakumm moHHOTO OOMEHA 1
8- | XuMu4eckue CBOMCTBa 3
10 | kucnoT, cojeit u
ocHoBaHui B cBeTe TO/I.
CamocrosTenbHas paboTa
Nel Peakuuu mOHHOTO
oOMeHa
11 | ITonsTe o 1
KPUCTAJUIOTHAPATAX
12- | Pemenue 3a1au Ha 2
13 | u30BITOK
14 | IIpakTuueckas padora Ne2 1
XHUMHYECKHE CBONCTBA
AJIEKTPOIUTOB
15 | IloBTopenue tembl TOJL 1
16 | KP Nel Teopus 1

3J'IeKTpOIII/ITI/I‘leCKOI7I
Jucconranmuu
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17

Pabora Hag ommoOkamMu

Pa3znea 2: Di1eMeHTBI — HEMETAJLIBI H HX COeTHHEHUS

25 yacoB

18

OO1u1ast xapakTepUCTHKA
HEMETaJIOB

19

XUMHUYECKUE CBOUCTBA
HEMETAJIOB

20

Kucnoponusie n
BOJIOPOJIHBIE COEMHEHUS
HEMETAJIJIOB

21

CamocrosTenpHas pabora
Ne2 Ob6mas
XapaKTepUCTHKA
HEMETAJIJIOB

22

OO6m1ast XxapakTeprucTHKA
XaJILKOreHoB. X
OunoJiornyeckasi poib

23

Cepa kak pocroe
BEIIIECTBO, €€ CBOIMCTBA U
[IPUMEHEHUE

24

CepoBoziopo1. cyabbuabl

25

Kucnoponocoaep:xarme
COEJIMHEHMUSI CEePHI.
Ocobennoct
KOHLIEHTPUPOBaHHOU
CEpPHOM KHCJIOTHI

26

3amura npe3eHTaui
«[oxrpymma Kuciopoay

27

Pemenue 3agay Ha
MIPUMECH

28-
29

OO0mas XxapakTepucTUKa
HOATPYIIBI a30Ta. A30T.
AMMHak

30

ITpakTuyeckas padora Ne3
[Tonyyenne ammuaka u
U3y4YeHHEe €ro CBOMCTB

31

A3zorHas kuciora. O0mue
u cnenuduueckue
CBOMCTBA

32

Hurpatel. [Ipumenenue
a30THOM KUCIIOTHI U €€
COCIMHECHUI

33

Pemrenue 3agad Ha BBEIXOX
MPOAYKTA PEaKIuu

34

dDocdop u ero coeuHEHHs

35

CP No4 TMoarpynma a3ora

36

OOm1ast xapakTepucTHKa
AJIEMEHTOB 4 A TpyMNIIbL.
VYriepon kak mpocToe
BELIECTBO

37

KI/ICJ'IOpOI[HLIe COCAMHCHUA
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yraepoaa

38

[TP Ne4 Tlonyuenue
YTIEKUCIIOTo Tra3a.
Pacno3naBanne
KapOOHATOB

39

Kpemnnii u ero
coequHeHus. CuiinKaTHas
IIPOMBILIIIEHHOCTH

40

[ToBTOpEHME TEMBI
«HeMmeTtaiuieDy

41

KP No2 Hemerassl

42

Pabora Hag ommOkamu

Pa3zpen 3: Mertauibl 14 yacos

43

OO11ast xapakTepucTHKa
METAJUIOB

44-
45

OOmue cBoicTBa
MeTauioB. CiocoObl UX
MONTyYeHUs. DIEKTPOIIN3
pacIuIaBoOB U pacTBOPOB
coJiei

46

[TonsiTne 0 KOppoO3UN
METaJIJIOB. 3alluTa
IIPE3EeHTalNN

47

Tect 1o Teme «O01IIHE
CBOICTBa METAJIOBY

48

Mertannst 1 1 2 rpynn
IJIaBHBIX [TOJTPYIII

49

JKécTkocTh BOJLI U
Croco0bI €€ yCTpaHSHUS

50

AJFOMUHUH.
AMDOTEPHOCTH aMIOMUHUS
U €T0 COSNUHEHUN

51

CauHen 1 05710BO. 3amuTra
IIPE3CHTaAlNN

52

Keneso — npeacraBurens
METAJIJIOB MOOOYHBIX
noarpynmn. KauectBeHHbIe
peakuuu Ha I u 111
BaJICHTHOC JKEJIC30

53

IIP Ne5 Pemenune
BKCHepI/IMeHTaJILHLIX 3a1a4
o teMe «MeTanibl»

54

[ToBTOpEHKE TEMBI
«MeTaniabl»

55

KP Ne3 Meramisl

1

56

Pabora Hag ommOkamu

1

Paznen 4: HpOI/I3B0}ICTBO HECOPraHMIE€CKUX BCHICCTB U MX IIPUMCHCHUC 8 yacos

57

XUMHUUYECKask TEXHOJIOTHs
KaK HayKa. XMMHKO-
TEXHOJIOTMYECKUH IIpoLece

1
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Ha MpUMepe MPOU3BOICTBA
CEpPHOM KHMCJIOTHI

58 | Metamnyprus 1
59 | Pemenue 1
KOMOMHHPOBAHHBIX 33/1a4
60 | [loBTOpEHHE H3YYEHHOTO 1
MaTtepuaa
61 | Utorosas KOHTpOJIbHAsS 1
pabota Ne4
62 | Pabora Hax ommOKkaMu 1
63- | Koncynpranus mno 2
64 | OCHOBHBIM BOMPOCAM
XUMHH
65- | KpyroBopoThbl 371eMEHTOB B 2
66 | mpupone
67- OKcKypeus B 2
68 | MHHepaJOorMyecKui Mys3ei
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