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O.C.I'a6puensu,N.I'.OctpoymoBa,C.A.CnaakoBa-M.IIpocsemenue,2019
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Pabouas nporpamma 1o Xumuu

Pabouas mporpamMma Mo XMMHUHU IS OCHOBHOTO 0OIIero odpaszoBaHus pazpaboTaHa B
cooTrBeTcTBUU ¢ TpeboBaHusMu PI'OC K CTpPyKType W pe3yiabTaTaM OCBOSHHS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHus, peaan3yeMoi Ui yJamuxcs 8-
9 ximaccoB MOBY COIII Ne 82 r. Coun.

Pabouass mporpamma cocTaBjieHa Ha OCHOBE MPUMEPHON OCHOBHOW 00Opa30oBATEILHOM
nporpaMMmel  Juisi  001eoOpa3oBaTeNbHbIX yupekaeHuil: PaGoune nporpammbl  «XuUMHS».
[Ipeamernass nunusa yuyeOnukoB O.C. Tabpuensn,U.I.Octpoymona,C.A,CnankoBa —M.
[Ipocsemenue.2019

Jannast paboyasi mporpaMmma OpueHTHpOBaHa Ha ucnolib3oBanue Y MK:

KonnyecTBO yueOHBIX 4acOB, Ha KOTOPHIE pacCUUTaHA MPOrpaMMa

8 KJacc 9 kiacc
KonnuecTBo y4eOHBIX HElleNb 34 34
KonnyecTBo 4acoB B HENEIIO 2 2
KonmaecTBo 9acoB B y4eOHBIN TO 68 68

N3ydyeHne XuMHHM Ha CTYNIEHH OCHOBHOTO o0OIIero oOpa3oBaHUsS HAIPABJICHO Ha
JIOCTHKEHHE CIICAYIOIINX IIeeH:

* Ha OCBOEHHME BaKHeHMIMX 3HaHMM OO0 OCHOBHBIX IIOHSATHSAX M 3aKOHAX XHMHH,
XHUMHUYECKOU CUMBOJIUKE;

* Ha oBJajleHHe yMeHHsIMH HAOJIOJaTh XUMUUYECKHE SIBJIICHUS, TTPOBOJUTH XUMUUYECKHUI
HKCMEPUMEHT, MPOU3BOAUTH PACYETHl HA OCHOBE XMMUYECKUX (DOPMYN BEIIECTB M YpaBHEHUU
XUMUYECKHUX PEAKIUM;

* Ha pasBuTHe TO3HABATEIbHBIX WHTEPECOB M HWHTEIJICKTYaJbHBIX CIIOCOOHOCTEH B
MPOIIeCcCe MPOBEJACHUSI XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIILHOTO MPUOOPETEHUS 3HAHUN
B COOTBETCTBUU C BOSHUKAIOIINMH KU3HEHHBIMH MTOTPEOHOCTAMU;

* Ha BocnuTaHme OTHOIIEGHHUS K XHMHUM Kak K OJHOMY W3 (PyHIaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY 00IIeYeTI0OBEYeCKON KYIbTYPHI;

o Ha MNPUMEHECHUE TOJYYECHHBIX 3HAHMI M yMeHI/Iﬁ JJISA 6630HaCHOFO HUCITOJIB30BaHUA
BEIIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIiiCTBE W Ha MPOU3BOJCTBE, pPEIICHUS
MPAKTUYECKUX 3a7a4 B MOBCEIHEBHOM >KU3HM, MPEIYNPEKIACHUS SBICHUN, HAHOCSIINX BpPE
37I0pPOBBIO YEJIOBEKA U OKPYKAIOLLEH cpelie.

HﬂaanyeMble PE3YJIbTATbl OCBOCHUSA yqeﬁﬂoro npeamerTa
IIpeaMeTHbIE pe3yabTaThl
[To 3aBepuIeHNIO Kypca XUMHH HA 3Tarie OCHOBHOI'O 00IIEro o0pa3oBaHus
BBIITYCKHUKH OCHOBHOM ILIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIIUMHU PE3YJIBTATAMM:
l. JTuunocmmuoie pezynromamoi:

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIeTro 0O0pa3oBaHUs
JIOCTUTAIOTCS B XO/€ OOy4YeHUs XMMHUU B €IMHCTBE YUCOHOW W BOCHUTATEIHHOU
nesiteabHocTH OpraHu3aldd B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMM, MPUHATHIMU B



3

oOlIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HAHUs, CaMOPAa3BUTUS U COLMAIM3AIMK oOydaromuxcsa. JIMYHOCTHBIE
pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIE€ B YACTH:

1. Ilampuomuuecxkoz2o 6ocnumanus

1) IEeHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HAacJeAuI0, IMOHUMAaHUs 3HAYEHUS XHUMHUYECKOM HAyKM B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETHh JOCTOBEPHOW WH(pOpPMAIHEH O
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2. I'parxcoanckozo eocnumanus

2) mpeACTaBICHUS O COLUMAIBHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATEIbCKOM, TBOPUYECKOW M JAPYTHX  BHAAX
JESATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM JEATENbHOCTH TMpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOM y4ueOHOM NeATeNbHOCTH; TOTOBHOCTHU
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBApPHUILIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;
3. llennocmu nayunoz2o no3Hanus

3) MHPOBO33pPEHYECKUX IMPEJCTABICHUI O BEIIECTBE U XHUMHUYECKOM peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABJISIOIIUX
OCHOBY JIJIsl TOHUMAHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHMBOB, HANPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOIUMBIX JIJIs1 OOBSICHEHUS HAOII0JaeMBIX MTPOIIECCOB U SIBJICHUN;

5) no3HaBaTeabHOM, HHGOPMAIIMOHHON U YUTATEIHCKOW KYJIBTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPON, JIOCTYIMHBIMU TEXHUYECKUMH CpeJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

6) uHTEepeca K OOYUYECHHMIO W TIO3HAHUIO, JI0OO3HATEIBLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  €caMoOOpa3oBaHUIO, TMPOEKTHOM U  HCCIIEI0BaTEIbCKOMN
JEeATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

4. @opmuposanusn Kyabmyput 300p06b:

7) OCO3HaHUS [IEHHOCTH KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 310POBBIO,
YCTAaHOBKM Ha 37I0OPOBBINM 00pa3 >KU3HU, OCO3HAHUS TOCJICACTBUN W HENPUSATHUS
BPEAHBIX TPUBBIUCK (YMOTPEOJCHHUS  QJKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TPU  OOpaIIeHUd C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5. Tpyooeozo éocnumanus

8) mHTEpeca K MPaKTUYECKOMY M3ydeHUIO Mpodeccuil U Tpyla pa3IuyHoro poja,
YBOXKEHHUE K TPYAy M pPE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM 4YHUCJE Ha
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OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHWM IO XUMHH, OCO3HAHHOIO BBIOOpa
WHJUBUAYAJIbHOW TPACKTOPUHU IIPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTHU K XMMHUHM, OOIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH;
ycrenrHon npodeccuoHaabHOM MeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH;
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOM CpeIe;

6. IKonozuueckozo eocnumanus

9) 9KOJIOTHYECKH TIEI€CO00Pa3HOT0 OTHOIICHUS K MPUPOJIE KaK HCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHHS, TOHMMAHHS IIEHHOCTH 370pOBOTO U
Oe3omacHOoro oOpa3a KW3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
(GU3UYECKOMY W TICHXHMYECKOMY 370POBBIO, OCO3HAHHS IIEHHOCTH COOJIIOICHHUS
npaBuJI 0€30MMacHOTO MTOBEICHUSI TP padOTe C BEIIECTBAMHU, a TAKXKE B CUTYaIIUX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

10) cnmocoOHOCTH TMPUMEHSATHh 3HAHMS, MOJIy4aeMble NMPHU U3YYCHUH XUMUH, IS
peleHust 3ajad, CBS3aHHBIX C OKPYXKAIOIIEH MPUPOAHON Cpeoil, MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJNbTYpbl, OCO3HaHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeHl UX PEIICHUS TOCPEACTBOM METOI0B XUMHUH;

11) 92KOJIOrMYEecKOro  MBIIUICHHUS, YMEHUS  PYKOBOJCTBOBATHCS HM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

IIpuobpemenue coomseemcmayowe2o SMum YeHHOCMAM ONbima NOBeOeHUsl,
ONvIMA NPUMeHeHUs. CHOPMUPOBAHHBIX 3HAHUU U OMHOWIEHUU Ha npakmuxe (mo
ecmuv 8 npuobpemenuL ONbima 0CYWeCmeeHUs COYUaIbHO 3HAYUMBLX 0el):

— onvlm 0enl, HanpaeeHHbIX Ha 3a00my O c8oell cembe, POOHBIX U OJIUZKUX,

— mpyooBotl Onvlm, ONbIM YUACMUsL 8 NPOU3BOOCEEHHOU NPAKMUKE,

— onblm Oejl, HaNPAGIeHHbIX HA NOJIb3Y CE0EMY POOHOMY 20pO0Y Ul Cely,
cmpaHe 8 Yeiom, Onvim 0esimeIbHO20 BblPANCEHUsT COOCMBEHHOU 2PANCOAHCKOU
nO3UYUU,

— ONbIM NPUPOOOOXPAHHBIX O€Jl;

— onblm paspeuleHuss B03HUKAIOWUX KOHQOIUKMHBIX CUMYaAyull 8 WKOJe,
ooma unu Ha yauye,

— onblm CAMOCMOAMENLHO20 NPUOOPEeMeHUss HOBbIX 3HAHULL, NPOBEOEHUs.
HAYYHBIX UCCIe008AHUL, ONbIM NPOEKMHOU 0esimebHOCMU,

— onblm U3VHUEHUS, 3AUWUMbL U BOCCMAHOBLEHUS KYIAbMYPHO2O HACAEOUs.
yenoseuecmsd, Onvim CO30AHUSL COOCMBEHHBIX NPOU3BEOeHULl KYJIbMypbl, ONbIM
MBOPUECKO20 CAMOBLIPANCEHUSL,

— onblm 8edeHUs 300P08020 00PA3a HCUHU U 3AO0MbL 0 300P08be OPY2UX
Jrooel;

— OnblM OKA3AHUSL NOMOWU OKPYAICAIOWUM, 3A00Mbl O MAILIUAX UTU
NOJACUTILIX JIH0OSIX, BOJOHMEPCKULL ONbIN,

1) ocosnanue cBOCH ITHUYECKON MPUHAICHKHOCTH, 3HAHHE HCTOPUU XHUMHUA |

BKJIaJ1a POCCHUMCKON XMMHUYECKOU HAYKH B MUPOBYIO XUMHUIO;
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2) popmuposarue OTBETCTBEHHOTO OTHOIICHUS K MTO3HAHUIO XUMHH; TOTOBHOCTH 1
CIIOCOOHOCTH OOYYaIOIIMXCSl K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHIO HAa OCHOBE
U3YYCHHBIX (DaKTOB, 3aKOHOB M TEOPHH XHMHH, OCO3HAaHHOTO BBIOOpa U
MOCTPOCHNE MHINBHIyaJIbHOM 00pa30BaTebHON TPACKTOPHH;
3) @opmuposanue  TEIOCTHOW  €CTECTBEHHO-HAYYHOH  KapTUHBI  MHpa,
HEOTHEMJIEMOH YaCThIO KOTOPOH SIBISIETCS XMMHYECKast KapTHHA MHPA;
4) osradeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON IPAKTUKH, B TOM YHCIIC U XUMHUYCCKUM;
5) oceoenue colManbHBIX HOPM, MPABUII MMOBEACHUS, poJjicii B POPM COIMATLHON
KU3HH B COIMyME, TMPHUPOJE M YaCTHOM J>KM3HHM HA OCHOBE OSKOJOTHUECKOU
KyJbTYPBI U 0€3011aCHOTO 00palleHus ¢ BEIIECTBAMU U MaTepHallaMH;
6) gopmuposanue KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIICHHH CO
CBEPCTHUKaMH M B3pOCIHBIMH B Tpouecce 00pa3oBaTeIbHOW, OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BUJIOB
NEATETLHOCTH, CBSI3aHHBIX C XUMHUCH.

1. Memanpeomemmnuwie pezynomamot:
1) onpedenenue neneit coOCTBEHHOTO 00YUYCHHMS, TIOCTAHOBKA U (DOPMYJIMPOBaHHUE
JIUIS ce0s HOBBIX 3aj1ad;
2) nnanuposanue TyTeH IOCTHIKECHHUS KEJaeMOro pesysbrara OOyueHHUS XMMHUHU
KaK TEOPETUYECKOTO0, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa,;
3) coomHecenue  CBOMX JEHCTBHH C  IUIAHUPYEMBIMH  pPE3yJIbTaTaMH,
ocywjecmenenue KOHTPOJS CBOEH JAESITENbHOCTH B TPOIECCe JIOCTHXKEHUS
pesynbTata, onpeoeieHue Clioco00B NEHCTBUI MPH BHITIOJHEHUH JTA00PATOPHBIX U
MPAKTUYECKUX PabOT B COOTBETCTBHH C MPaBUIIAMU TEXHUKH O€30TIaCHOCTH;
4) onpeodenenue NCTOYHUKOB XMMHUYECKOH MH(OPMAIUH, TIOJIYUICHUE U aHAIu3 e€,
co3anre HHGOPMAITMOHHOTO MPOAYKTa U €T0 MPE3CHTAIHS;
5) ucnonv3oeanue OCHOBHBIX WHTEIUIEKTYyalbHBIX OMEPAllMii: aHAIW3a M CHHTE3a,
CpaBHEGHHMS U CHCTeMaTu3aluu, OOOOIIEHUS U KOHKPETU3ALUH, BbliAGIeHUe

MNPUYINHHO-CICACTBCHHBIX CBSI3CU M nocmpoenue JJOTHYCCKOro pacCy:KIACHHUA U
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YMO3aKIIIOUeHHs (MHIYKTHUBHOTO, JEIYKTUBHOTO M IO aHAJIOTMH) Ha MaTepualie
€CTECTBEHHO-HAYYHOTO COJICP KAHMS;
6) ymenue co3naBaTh, IPUMEHSATh U IIPEOOPA30BHIBATH 3HAKA M CUMBOJIBI, MOJIC/IH
Y CXEMBI JUTSI pEIICHUS yUeOHBIX U TTO3HABATEIIbHBIX 3a/1a4;
7) opmuposanue M pazsumue SKOJOTHYSCKOTO MBIIIICHHUS, YMEHUE MPUMEHATH
€ro B IIO3HABaTCIbHOM, KOMMYHHKATHBHOM, COLIMAJbHOH TMPAKTHKE M
npodecCHoHaTbHON OpUEHTAITNH;
8) cenepuposanue waeH W ONPEHCICHHE CPEJACTB, HCEOOXOAMMBIX JUIT WX
peann3aluu.

1. IIpeomemmnoie pesynomamot:

BbInyCKHMK HAYYUTCH:

® XapaKTEepU30BaTh  OCHOBHBIE  METOJIbI  TO3HAHUSA:  HaOJIOJIeHUE,
U3MEpPEHHE, YIKCIIEPUMCHT;

® ONUCHIBATH CBOMCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HBIX BEIECTB,
BBIJICTISISL UX CYIIECTBEHHBIC TPU3HAKH;

® pacKphlBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHATHHA  «aTOMM,
«MOJIEKYTa», «XUMHUYECKHH DJJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE
BEII[ECTBO», «BAJICHTHOCTH», «XMUMHYECKAasi pEaKIUs», WCIOJb3ysS 3HAKOBYIO
CUCTEMY XHMHH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUU;

® pasnuyaTh XUMHUYECKHE B (PU3NUCCKUE SBIICHHUS,

® Ha3bIBaTh XUMHUUYECKHE DJICMEHTHI,

® ONpENIENATh COCTaB BEMISCTB IO MX (hopMysiaMm;

® ONpENEeNATh BAJIGHTHOCTh aTOMa DJIEMEHTAa B COCTUHECHUSIX;

® OMNPEACIATh TUIT XUMUYCCKUX PEAKITHIA;

® Ha3bIBaTh MPU3HAKU W YCIOBUS MPOTCKAHUS XUMUICCKUX PEAKITUH;

® BBIBIIATH IMPU3HAKH, CBUICTCIBCTBYIOIIME O MPOTEKAHUH XUMHYECKOU

PCaKIuU IMPU BBIIMOJHCHUN XUMHWYCCKOT'O OIIbITA;



® COCTaBJIATh (POPMYJIbl OMHAPHBIX COENHEHUH;

® COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKIINA;

e coOxrofaTh npaBuia 6€30MacHON pabOThI MPU MPOBEACHUU OTIBITOB,

® T10JIb30BATHCSA J1a0OPATOPHBIM 00OPYIOBAHUEM U TIOCYI0H;

® BBIYUCILITH OTHOCHUTEIBHYK0 MOJIEKYJSIDHYIO M MOJIIDHYKO MAacChl
BEILECTB;

® BBIUKCIATH MAacCOBYIO JOJI0 XHMHUYECKOTO JJIeMEeHTa Mo Qopmyre
COEJIMHEHHSI;

® BBIUUCIATH KOJMYECTBO, O0OBEM WM Maccy BEIIECTBAa MO KOJUYECTBY,
00BEMY, Macce peareHTOB UM MPOAYKTOB PEaKIINU;

® XapaKTEepH30BaTh (PU3NYECKHE M XHUMHYECKHME CBOMCTBA MPOCTHIX
BEILIECTB: KUCJIOPOAA U BOJIOPOJA;

® [10JIy4aTh, COOMPATH KUCIOPO U BOJOPOLI;

® pacno3HaBaTh OIBITHBIM IYTEM Tra3000pa3HbIe BEIIECTBA: KHUCIOPOI,
BOJIOPO;

® pacKphIBaTh CMBICII 3aKOHa ABOrajpo;

® DPAaCKpBIBaTh CMBICI MOHATUMA «TETJIOBOM 3(PEKT peakinumy, «MOJSIPHBIN
00BEMY;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMHUECKUE CBOMCTBA BOJIbI;

® DPAaCKpBIBaTh CMBICII ITOHATHUS «PaCTBOPY;

® BBIYUCIISITH MAaCCOBYIO JIOJIK0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® [IPUIOTOBJIATH  PACTBOPbl C  ONPEHNEHEHHOM  MAaccoBOM  J0JeH
PacTBOPEHHOTO BEILECTBA;

® Ha3bIBaTh COCAMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHNYECKHUX BELIECTB;

® XapakTepu3oBaTh (PU3UUYECKHME M XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHMI, COJIEH;

® ONpenensaTh NPUHALIEKHOCTh BEHIECTB K ONPEAEIEHHOMY KJaccy
COCIMHEHUN,

® COCTaBJIAATH (I)OpMYJIbI HCOPraHNM4YCCKUX COGI[I/IHGHI/Iﬁ N3Y4YCHHBIX KJIACCOB,



® [IPOBOAUTH OMBITHI, MTOATBEPKIAIOIINE XUMUUECKUE CBOMCTBA U3YYEHHBIX
KJIACCOB HEOPTaHMYECKUX BEILIECTB;

® pacClo3HaBaTh OMNBITHBIM MYTEM PACTBOPHl KHUCIOT MW IIEJI0YeH 1o
M3MEHEHUIO OKPACKU UHAUKATOPA;

® XapaKTEepHU30BaTh B3aMMOCBS3b MEXAY KlaccaMd HEOPraHUYECKUX
COCIUHCHUM;

e packpeiBaTh cMbIci [lepuonnueckoro 3akona . 1. Mennaeneena;

® OOBSACHATH (HU3UYECKHI CMBICI AaTOMHOTO (MOPSJIKOBOTO) HOMEpa
XUMHYECKOTO 3JIEMEHTA, HOMEPOB TPYIINbI U MEPUOA B MEPUOAUYECKON CUCTEME
JI.1. Menpeneena,

® OOBSACHATHL 3aKOHOMEPHOCTH HW3MEHCHHMS CTPOCHHMS aTOMOB, CBOWCTB
3JIEMEHTOB B MpeAeiIax MaJibIX IEPUOO0B U IJIaBHBIX HOATPYIIIL,

® XapaKTepHU30BaTh XUMHUUYECKHE JIEMEHTHI (OT BOJOPOJA JO KajbIus) Ha
OCHOBE HX IIOJIOKEHHs B nepuogmyeckon cucreme [[. U. Menneneesa wu
O0COOCHHOCTEH CTPOCHHUS UX aTOMOB;

® COCTaBJISATH CXEMbl CTPOCHHMS aTOMOB TepBbiXx 20  2JIeMEHTOB
nepuoanueckon cucremsl . 1. Menneneena;

® pACKpbIBaTh CMBICIT TTOHSATUMN «XUMHUYECKast CBSI3bY,
«QJIEKTPOOTPHULIATEITLHOCTHY;

® XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3MUYECKHUX CBOMCTB BEIIECTB OT THUMA
KPUCTAJUIMYECKON PEIIETKY;

® OMNpeACNATh BUJ XUMUUYECKOU CBSA3M B HEOPTAHUUYECKUX COCTMHEHUSX;

® M300paXkaTh CXEMbl CTPOCHUS MOJEKYJ BEIIECTB, OOpPa30BaHHBIX
pa3HBIMU BUJIaMH XUMHYECKUX CBS3EH;

® pDACKpbIBaThb  CMBICI  TIOHATHH  «HMOH»,  «KAaTHOH»,  «AHUOHY,
(QIICKTPOJUTBI»,  «HEIICKTPOJIUTB»,  «IJICKTPOJUTHYECKAs  AUCCOLMAIMS,
«OKHCJIUTENb», «CTCICHb OKHCJICHUS», «BOCCTAHOBHUTEIbY», «OKHUCICHHUECY,
«BOCCTAHOBJICHUE;

® ONpPCACIATb CTCIICHb OKHUCICHUA aTOMa 3JICMCHTA B COCAMHCHUH,;



® pACKpBIBaTh CMBICJ TEOPHUH IIEKTPOIUTHUECKON TUCCOLUALINY;

® COCTaBJISITh YPABHEHMUS DJJICKTPOJUTUUECKOW JUCCOLMALAM  KHUCIIOT,
MISJIOYEH, COJICH;

® OOBSCHATH CYIIHOCTb IIpOIecCa DJICKTPOJUTHUECCKON JIUCCOLMAIUA U
peakIii HOHHOTO OOMEHa;

® COCTaBJISITh IIOJIHBIE W COKPAIIEHHBIC HWOHHBIE YPABHEHUS pPEAKIUU
oOMeHa;

® OIpeesaTh BO3MOKHOCTh IIPOTEKAHUS PEaKIIi HOHHOTO OOMEHA;

® IIPOBOJUTH  PEAKUHM, TMOATBEPKAAOIIME  KAYECTBCHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB;

® ONpEACNATh OKUCIUTENb U BOCCTAHOBUTEb;

® COCTaBJISITh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIN;

e Ha3bIBaTh (haKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOU peaKInu;

e KjaccCU(PUIIMPOBATh XUMUYECKUE PEAKIIMH O PA3JIMUYHBIM MPU3HAKAM;

® XapaKTEpHU30BaTh  B3aUMOCBS3b  MEXKIYy  COCTaBOM,  CTPOEHHUEM
1 CBOMCTBAMM HEMETAJIJIOB;

® IIPOBOJUTH OIBITHI IO MTOTYYSHHUIO, COOMPAHUIO U N3YUYCHHIO XUMHUECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOT0 ra3a, aMMHaKa,

® paCMoO3HABATh OMBITHBIM MTyTEM ra3000pa3Hble BEIIECTBA: YIJICKUCIBIN ra3
1 aMMHAaK;

® XapaKTEepHU30BaTh  B3aUMOCBS3b  MEXKIYy  COCTaBOM,  CTPOCHHEM
1 CBOMCTBAMM METAJIJIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO0 UX (pOpMyJie: METaH, dTaH, dTHIICH,
METaHOJ, JTaHOJI, TJIULEPUH, YKCYCHAs KHCIIOTa, AMHHOYKCYCHAsi KHCIIOTA,
CTE€apUHOBAs KUCJIOTA, OJIEMHOBAs KHCJIOTA, TIII0K034;

® OILICHMBATh BIIMSIHUE XUMHUUYECKOI'O 3arpsi3HEHUs OKPYIKAIOLIEH Cpelbl Ha
OpTraHu3M YEJI0BEKA;

® I'paMOTHO o6pa1uaT1>051 C B€II€CCTBaAaMH B HOBC@HHCBHOﬁ JKHU3HU,
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® OMpeAensaTh  BO3MOXXHOCTH  MPOTEKAHWS  PEAKIMH  HEKOTOPHBIX
IpEICTaBUTENICH OPTaHUIECKUX BEIIECTB C KUCIOPOOM, BOJIOPOAOM, METAJIaMHU,
OCHOBAHMSIMH, TaJIOTEHAMHU.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

® 6bI08UAMb U NPOBEPSAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX
ceoliCcMBax 6ewjecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCU
ecmynams 8 Xumuyeckue peaxyuu, o0 Xapakmepe U HNPOOYKMAX pa3iuiHblX
XUMUYECKUX PeaKyull,

® Xapakxmepuzoeamsv 6eujecmseda no COCMAsy, CMPOEHUIO U CBOUCMBAM,
YCMAHABIUBAMY NPUYUHHO-CIeOCIBEHHbE C8A3U  MedAHCOY OaHHbIMU
Xapaxkmepucmukamu eeuwjecmaa,

® cocmasnsimb  MONEKVIAPHble U  NOJHble UOHHble YPAGHEHUs  NO
COKPAUYEHHBIM UOHHBIM YPABHEHUSIM,

® POCHO3UPOBAMb CHOCOOHOCMb Bewecmed NpPosAGIsimMb OKUCIUMETbHbIE
UU B0CCMAHOBUMENbHBIE CBOUCMBA C YYemMOM CMeneHell OKUCTIeHUs. JJIeMeHMO8,
BX00AUUX 8 €20 COCNAB,

® cocmasnsams VPasHe s, peaxkyui, COOMBEemcmeyouux
NOCIe008AMENbHOCIU — NPEeBPAWeHULl  HEeOP2AHUYeCKUX Geujecmes paziuyHblx
K1ACCo8,

® 8bI08U2AMD U NPOBEPAMb IKCHEPUMEHMANILHO 2UNOME3bL O Pe3)Ibmamax
8030elicmBuUsl.  pasIUYHbIX (DAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU
peaxkyuu;

® UCnobL308aMb NPUOOPEMENHBIE 3HAHUSL OJI IKOIOSUYECKU SPAMOMHO20
Nn0BeOeHUsl 8 OKpYHcaroweli cpeoe;

® ucnonv3osamsv  NpUOOpPeméHHble  KIluesble  KOMNEemeHyuu  npu
8LINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCAe008aMeNbCKUX 3a0ay NO  U3YUEHUIO
cB0licm8, CnocoO08 NOYUEeHUsI U PACNO3HABAHUS BEUYECME,

® 00beKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBax U XUMUYECKUX

npoyeccax,
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® KpumuuecKku omHOCUmMbC K NCEeBOOHAYUHOU  UHopmayuu,
He00bpoCo8eCcmMHOI peKaame 8 CPeOCmeax MaccoB8oll uHpopmayuu,

® 0co3Haeamb 3HAYEHUe MeopemudecKux 3HAHUU NO  XuMuu O
NPAKMUYECKOU 0esimeIbHOCU Yel08eKd,

® c030a8amv MOOenU U cxembl OJisl peueHUs YUeOHbiX U NO3HABAMEIbHBIX
3a0a4;, NOHUMAMb He0OXO0OUMOCMb COONOOEHUs. NPEONUCAHUL, NPedldcdemblx 8

UHCMPYKYUSAX NO UCNOIb30BAHUIO 1eKAPCME, CPe0Cm8 ObIMOBOU XUMUU U Op

Copaep:xanue y4eOHOIo npeamera
8 kiacc

HauajabHble NOHATHA U 3aKOHbI XUMHH
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Tena m BemectBa. CBoiicTBa BENIECTB. DTAJIOHHBIE (PU3MYECKHUE CBOMCTBA
BelecTB. Marepualibl 1 MatepuanoBe/ieHre. Poiab XMMHUM B KU3HU COBPEMEHHOTO
obmiectBa. OTHOIICHHE 00IIECTBA K XUMHH: XeMODHUIUs U XeMo(hoOousl.

Meroabl u3yuenus xumun. Habmoaenue. DkcnepumeHT. MoienupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIC.

l'azel. XKuakoctu. TBEpabie BemecTBa. B3anMHbIE NEpPEXoabl MEXKIY
arperaTHBIMH COCTOSIHHSIMHU BEIIECTBA: BO3TOHKA (CyOJMMaIus) U JAecyOnmmanus,
KOH/JICHCAIIUS U UCTIAPEHHE, KPUCTATUIN3ALIMS U TUTaBJICHUE.

®usnueckue sBIeHUA. YHCThIE BelleCTBA U CMeCH. ['OMOreHHble U
rereporeHHble cmecu. Cmecu razoo0pasHble, xkugakue U TBEpABIC. CrocoObl
paszeneHusi CMeceil: MeperoHKa, Wi AUCTUWUISAIUS, OTCTauBanue, GUiIbTpOBaHHUE,
KpUCTaJUIM3aIlsl WM BbIMapuBaHue. Xpomarorpadus. I[Ipumenenue d>Tux
crioco0o0B B JIaOOPaTOPHOU MPAKTUKE, HA TIPOU3BOJACTBE U B OBITY.

XUMUYECKHE BJIEMEHTBl. ATOMBI U MOJEKYIbl. IIpocThie W CIOKHBIE
BeIlleCTBA. AJUIOTPONUS Ha mpuMepe Kuciopoja. OCHOBHBIE MOJOKEHUS aTOMHO-
MOJEKYJIsIpHOTO yueHusi. HMoHbl. BemjectBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO
CTPOCHHS.

3Haku (CMMBOJIBI) XUMHYECKUX 3JIeMeHTOB. MHbopManus, KOTOpyro HECcyT
3HAKU XMMHUYECKUX 3JIEMEHTOB. DTHUMOJIOTMSl HA3BAHUM HEKOTOPBIX XUMHYECKHX
anemMeHToB. [leprnoanueckas Tabnuia xumuueckux sineMenToB J[. . Menneneena:
KOPOTKOIIEPUOAHBI W JJIMHHONEPUOIHBIA BapuaHThl. llepuonsl U rpymmbl.
['maBHast 1 moOo4Hast mOArpynmel, uau A- u b-rpynmel. OTHOCHUTEIBHAS aTOMHAs
Macca.

Xumuueckue ¢opmynsl. HMuaexkcbt 1 kodhdummerTsl. OTHOCUTEIbHAS
MOJIEKYJIsipHAss macca. MaccoBasi J0Jsi XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU.
Nudopmanusi, KOTOpyO HECYT XUMUYECKHE POPMYIIBI.

Banentnocts. CtpykrypHble (GOpMYyJbl. XUMHUYECKHE DJIEMEHTHI C
NOCTOSIHHOM M TMEPEMEHHOM BaJICHTHOCTHIO. BhIBOI (QOpMyIibl COeAMHEHHS O

BaJICHTHOCTH. OHpCI[@JICHI/IC BaAJICHTHOCTHU XHUMHUYCCKOI'O 3JIEMCHTA IIO (I)OpMy.IIe



13

BelecTBa. CocTaBieHre HA3BaHUIM COEMHEHHM, COCTOSAIIUX U3 IBYX XUMHUYECKHUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELLIECTB.

XuMHuueckre peakiuuu. PeareHTl W TOpOAYKThl peakiuu. I[lpusnaku
XUMUYECKUX peakiui. YClIoBUS UX NPOTEKaHWS U TMpekpaunieHus. Peakiuu
ropeHus. DK30TEPMUUECKUE U FHIOTEPMUUECKUE PEAKIIUU.

3aK0H COXpaHEHUs1 MacChl BEUIECTB. XUMHUECKUe ypaBHeHUs. CocTaBlieHHe
XUMHUYECKUX ypaBHeHUH. UHDopMaius, KOTopyro HECET XUMUYECKOE YPaBHEHHE.

Knaccudukanus XMMHYECKUX pEaKLMil MO COCTAaBy M YHUCIYy PEareHTOB W
NpOAYKTOB. THUIBI XMMHUYECKHUX peakuuil. Peakuum coennHEHUs, pa3iiokKEHUs,
3aMeleHust 1 oomeHa. Katanuzaropsl U KaTaaus.

JemoHcTpanuu
e Komtekuusa MaTepraioB U U3AEIUN U3 HUX.
e Mogaenu, UCNoJIb3yeMble Ha ypoKax (PU3UKU, OMOJOTUU U Teorpaduu.
e OOBEMHBIE U IIAPOCTEPKHEBBIE MOJEIN HEKOTOPBIX XMMUYECKUX BEIIECTB.
e Moaenu KpUCTAINYECKUX PEIIETOK.
o (CoOupanme mnpubopa s TOJYyYEeHHs Tra3a W TpPOBEpKa €ro Ha
T€PMETHUYHOCTb.
e Bo3sronka cyxoro jipaa, Hoja Wik HaTaavHa.
e ArperaTHbl€ COCTOSTHUS BOJIBI.
e PaszgeneHne IByX  HECMEIIMBAOUIUMXCA  KUJIKOCTEW €  IMOMOIIBIO

JIEIIUTENIbHON BOPOHKHU.

e JlucTmiiATop u ero padora.

e VYcraHoBKka 115 GUIBTPOBaHMS U €€ padoTa.

e VYcraHOBKa JJIs BhIMapUBaHUs U €€ padora.

o Komnekius ObITOBBIX PUOOPOB 11 PHIIBTPOBAHUS BO3IyXA.

e Pazpgenenue kpacsiero BemniecTBa (aomacTepa € IMOMOIIbIO OyMa)KHOM
xpomaTorpaduu.

e Mogenu aJNIOTPONHBIX MOAU(PHUKAIIUHN YTIIEpOa U CEPHI.

e [lomydenue 030Ha.
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e [loptpeTsl . 4. bepuenunyca u /1. 1. Menneneena.
e KopoTkoneproIHbli W IMHHOIIEPUOAHBIN BapuaHThl llepuonnueckoit
cuctemsl /1. . MeHneneeBa
e KoHCTpyHnpoBaHHE MAPOCTEPKHEBBIX MOAEIEN MOJIEKYII.
e Amnmapar Kunmna.
e Paznoxenue 6uxpomara aMMOHHS.
e ['OpeHHe cepbl U MArHUEBOMU JICHTHI.
e [loptpersr M. B. JlIomonocosa u A. JI. JlaByasse.
e  OmnbITHl, WUTFOCTPUPYIOIIUE 3aKOH COXPAHEHUSI MaCChl BEILIECTB.
e ['openue docdopa, pacTBOpeHHE MPOAYKTA TOPEHUS B BOJAE U HCCIICIOBAHUE
IIOJIyYEHHOI'0 PACTBOPA JAKMYCOM .
e BsaumopelicTBre COISTHON KUCIIOTHI C IITHKOM.
o Ilomyuenue ruapokcuaa meau(ll) u ero pasnoxkeHue Npu HarpeBaHUMU.
JlaGopaTopHbIe ONBITHI
1. O3HakomIIeHUE C KOJUIEKIIMEHN JJabopaTOPHOM MOCYbI.
2. IIpoBepka mpubdopa ajist MOJIy4eHHs Ta30B HAa T€PMETUYHOCTb.
3. O3HakoMJIEHHE C MUHEpallaMy, 00pa3yIOIUMU TPAHHUT.
4. IlpuroToBneHuE TE€TEPOrEHHOM CMECH IIOPOIIKOB CEPBI M JKejle3a U HX
paszeseHue.
5. B3aumojelicTBUE pacTBOPOB XJIOPUAOB U MOJIHUJIOB KAJIUSI C paCTBOPOM HUTpaTa
cepedpa.
6. [Tonyuenue ruapokcuaa meau(Il) u ero B3aumMoaecTBUE ¢ CEPHON KUCIOTOM.
7. B3auMOoIeMCTBHE pacTBOPA COJIBI C KACIOTOM.
8. IIpoBepka 3aKkOHA COXPAHEHHUSI MAacChl BEUIECTB HA MPUMEPE B3aUMOJCHCTBUS
LIEJIOYN U KUCIIOTHI.
9. IIpoBepka 3aKk0Ha COXpPAaHEHMS MAacCChl BELIECTB Ha NMPUMEPE B3aUMOACHCTBUS
uiénoun u conm xenesa (I11).
10. PaznokeHue nepokcuaa BOJOpoAa € MOMOlIbl0 okcuaa mapranua (IV).

11.3amenienue xeae3oM MeId B METHOM KyIIOpOCe.
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IIpakTuyeckune padoThl
1. 3nakomMcTBO C JabopaTopHbIM oOOopynoBaHueMm. [IpaBuia TeXHHKH
0e30MacHOCTH NpU padboTe B KaOuHeTe XUMHUHU. HekoTophie BU Bl padoT.
2. Ananu3 nouBsl (aHasior paboThl «O4YnCTKa TOBAPEHHON COJIN»).
Ba:xueiimue npeacTtaBuTe/id HeOpranmiecknx pemecTs. KoinvecrBeHHbie
OTHOIIICHUS B XUMHUH

Cocras Bo3ayxa. [lonstre 06 06bEMHOI 071€ (¢) KOMIOHEHTA IPUPOTHON
ra3oBoi cmMecu — Bo3ayxa. Pacuét o0bEéMa KOMIIOHEHTA ra30BOM CMECH IO €T0
00BEMHOM 10J1€ U HA00OPOT.

Kucnopoa. O3on. [lonyuenue kucnopoaa. CoOupanue u pacrio3HaBaHHE
KHCJIO0poAa. XMMUYECKUE CBOKMCTBA KUCIIOPO/Ia: B3AUMOJIEVCTBUE C METAJIAMH,
HEMETaJUIaMH U CIIOXKHBIMU BemiecTBaMiu. [I[pumenenue kucinopoaa. Kpyrosopor
KHCIJIOpOJa B IPUPOJE.

Oxcunpl. Obpa3oBaHye Ha3BaHUM OKCUJIOB 10 UX hopmynam. CocTaBieHue
dbopMyI1 OKCUAOB MO UX Ha3BaHUAM. [IpefcTaBUTENN OKCUIOB: BOJA U YTIECKUCIIBINA
ra3, Herali€Hasi U3BECTh.

Bonopon B npupoae. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA BOAOPOAA, ET0
MOJIy4YE€HHUE U PUMEHEHHUE.

Kucnotsl, ux cocras u kinaccudukanus. Manukatopsl. Tabnuia
pactBopuMocTh. CoJisiHas U cepHasi KUCIOTHI, UX CBOMCTBA U IPUMEHEHHE.

Coun, X cocTaB U Ha3BaHUs. PaCTBOPUMOCTH COJIEN B BOJE.
[IpencraBuTenu coneit: xaopua HaTpusi, kKapOoHAT HaTpus, pochat KaIbIHs.

[Toctostnaas ABoraapo. KonmnuectBo BemectBa. Momnbs. ModisspHast Mmacca.
Kpartnbie enuHUIBI ©3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWJIOMOJISIpHAs MacChl BEIIECTBA.

Pacuérsl ¢ ucnonb30BaHMEM MTOHATHUMN «KOJMYECTBO BENIECTBAY, «MOJISIPHAS
Maccay, «IOCTOsTHHAsE ABOTAIpO».

3akoH ABoraipo. MospHbIil 00BEM ra3000pa3HbIX BEIIECTB.

OTtHOCHUTEIbHAS IIJIOTHOCTD OJIHOT'O I'a3a I10 Apyromy.
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Kpartable enuHuIBI M3MEPEHUS — MWUIMMOJSIPHBIA M KUJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuérel ¢ UCIIONB30BAHMEM MOHATUN «KOJUYECTBO BEILIECTBA», «MOJSPHAs
Maccay, «MOJISIpPHbIA 00bEM ra30By», «IIOCTOSIHHAST ABOTaIpo».

PacuéTel ¢ uCnoyib30BaHUEM MOHITHI «KOJIMYECTBO BEILECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIA 00BEM ra30B», «4UCIO ABOTaIpo».

I'unpocthepa. Kpyrosopot Bonbl B mpupoje. OU3NYECKUe U XUMHUYECKUE
CBOMCTBA BOJBI: B3aUMOJIEHUCTBUE C OKCUIAMMU.

OcHoBaHus, UX cocrtaB. PacTBOpUMOCTb OCHOBaHHMW B Boje. M3MeHeHHe
OKpacCKM MHIMKATOPOB B IenoyHou cpeae. llpeacraBurenn 1menodei:
TUAPOKCUIbI HATPHUS, KATUS U KaJIbIU.

PactBoputens u pacTBOpEHHOE BewlecTBO. PacTBopbl. PacTBopeHume.
['mpparel.  MaccoBass 10Ji1 pacTBOPEHHOIO BemiecTBa. Pacué€rbl, CBSI3aHHBIC
C MCIIOJIb30BAHUEM TOHATHS «MACCOBAsI IOJISI pACTBOPEHHOTO BEIIECTBAY.

JlemoHCcTpanumn

e OrmpezeseHne coaep)aHus KUCIOPOJa B BO3yXE.
e [lomydyeHue KucaOpoaa Pa3joKEHWEM NEPMAaHIaHATa Kajlus U IMEPOKCHIA

BOAOpPO/A.

e (CoOupaHue METOJIOM BBITECHEHHS BO3yXa U BOBI.

e Pacno3HaBaHHE KUCIOPOAA.

e [‘opeHue Maruus, xesnesa, yris, cepsl U pochopa B KUCIOPOJIE.
e KoJekuus OKCHIOB.

e [lonmyyenue, coOupanue 1 pacro3HaBaHUE BOJIOPOJA.

e [‘opeHue BoOpOLA.

e BizaumopaeiictBue Bogopoaa ¢ okcugom meau(Il).

e Kotekuus MUHEpaIbHBIX KUCIIOT.

o [IpaBumno paz0aBieHUs CEPOU KUCTOTHI.

o Komekiug cosen.

L Ta6J'II/ILIa pPacTBOPUMOCTH OCHOBaHHﬁ, KHCJIOT U COJICH B BOJC.
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e HexkoTropble MeTaILIIbI, HEMETAJUIBL U COEAUHEHUSI KOJIMYECTBOM BEILECTBA B

1 mMob.

e Mopaeib MOJISIPHOTO 00bEMA ra3000pa3HbIX BEIIECTB.
e Koutekuus 0OCHOBaHUIA.
JlaGopaTopHbIe ONbITHI
12. IloMyTHEHHE U3BECTKOBOW BOJIBI IIPU MPOITYCKAaHUHU YTIIEKUCIIOTO ra3a.
13. I[TonydeHnue BOAOpOAa B3aUMOJACHCTBUEM IIUHKA U COJITHOW KUCIIOTBHI.
14. Pacno3HaBaHue KUCJIOT UHIUKATOPaMHU.
15. I3MeHeHne OKpacku HHAUKATOPOB B IIECJIOYHOU CPEJIE.
16. O3HakomileHHE C mOpenaparamMyd AOMAIIHEHd WM IIKOJIbHON anTeyku —
pacTBOpaMu IEPOKCUIa BOAOPOJA, CIUPTOBOM HACTOMKM HOJA W HAIIATBIPHOIO
CIIPTA.
IIpakTnueckue padboTbl
3. [lony4yenue, coOupanue 1 paclio3HaBaHUE KUCIOPO/a.
4. [lonydenue, coOupaHue U pacro3HaBaHue BOJIOPOAA.
5. IlpuroroBieHue pacTBOPOB COJIEU C UX 3aJaHHOM MAacCOBOM JIOJIEH.
OcCHOBHBIE KJIACCHI HCOPIraHUYECKUX COCTUHECHUM

O6oOmenne cBeAeHu 00 OKcHMIax, WX KiacCHUKAIMWA, Ha3BaHUAX M
cBoicTBax. CriocoObl MOTYYEHUS] OKCHUIOB.

OcHoBanusl, UX Kiaccudukalus, Ha3BaHUsl U CBOWMCTBA. B3aumosenicTBue ¢
KHCJIOTAaMH, KHCIOTHBIMA OKCHUJAMHU M coJisiMU. Pa3nokeHue HepacTBOPUMBIX
ocHoBaHM. CIOCOOBI MOTYYEHUsI OCHOBaHUM.

Kucnotel, ux xnaccudukanus u Ha3zBaHusa. OOIIME XUMUYECKUE CBOWCTBA
KUCJIOT. B3auMonencTBUe KHUCIOT € MeTaulaMU. OJIEKTPOXUMHUYECKUU Pl
HANPSDKEHUM METAUIOB. B3aMMOIENCTBHE KHUCIOT C OKCHUIAAMH METaJUIOB.
B3auMopencTBue KUCIOT C OCHOBAaHUSIMA — PEAKUMS HEUTpaJr3aluH.
BzaumopeiictBue  kucior ¢ coimsaMmu.  [lomyueHune — OECKHCIOPOIHBIX

N KHCJIOPOACOACPKAIINUX KHUCJIOT.
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Comu, wux knaccudukamuss U cBoWcTBa. B3aumoneiicTBue cosei
C MeTaJJIaM1, 0COOEHHOCTH 3THUX peakiuii. BzanmoseicTBre coeit ¢ comsiMu.
['eHeTnueckue psabl MeTalUla U HeMeTaula. [ eHeTuyeckass CBS3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX BEILIECTB.
JlaGopaTopHbIie ONBITHI
17. B3anmoencTBre OKCHIA KAJIBLIIUS C BOJIOM.
18. [loMyTHEHNE U3BECTKOBOW BO/IBI.
19. Peakunst HeUTpaIM3anH.
20. [Tonmyuyenue ruapokcuaa meau(ll) u ero B3auMoieicTBUE C KUCIOTOM.
21. Paznoxenue ruapokcuaa meau(Il) npu narpeBanuu.
22. B3anmMoaeicTBUE KUCIOT C METAJLIAMM.
23. B3anmoeicTBrIE KUCIOT C COJISIMH.
24. O3HaKOMJIEHUE C KOJUIEKIIUEN COJICH.
25. BzaumoneiictBue cynbdara menu(ll) c xxemnesom.
26. B3anmogeiicTBHE COJIEN C COJISIMU.
27. 'eneTnueckas CBsi3b Ha IPUMEPE COCAMHEHUN MEJIH.
IIpakTnueckue padboThl
6. Pemenue skcrepuMeHTATBHBIX 3a71a4.
IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. I. MeHe/ieeBa U CTPOEHUE aTOMA
EcrecTBeHHBIE ~ cemelCTBA  XMMHUYECKUX  DJIEMEHTOB:  IIEJIIOYHBIC
Y MIEJIOYHO3EMENTbHBIC METaJUIbl, TajoreHbl, WHEpPTHBbIC (0JIarOpOJHBIC) Tas3bl.
AMdoTtepHOCTb. AMBOTEPHBIE OKCUABI U THAPOKCU bl KOMILIEKCHBIE COJH.
Otkpoitue JI. 1. MenaeneeBbiM [leprnoanueckoro 3akoHa U CO3JaHUE UM
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
AToMBbl Kak ¢dopma CYIIECTBOBAaHUS XUMHYECKUX 3JIeMEHTOB. OCHOBHBIC
CBEICHUS O CTPOCHUHU aTOMOB. JlOKa3zaTenbCTBa CIIOAKHOCTH CTPOEHUS aTOMOB.

Omnsitel Pezepdopaa. [InanerapHas Mosienb CTpOCHUS aToOMa.
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CoctaB aTOMHBIX SiA€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAS ATOMHAS
Macca. B3auMoCBsI3p MOHATHN «IPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS ATOMHAas
Maccay.

Mukpomup. OnekTpoHbl. CTpoeHUE SIJIEKTPOHHBIX YPOBHEW aTOMOB
xumuueckux dyeMeHToB NeNoe 1-20. Tlonsitue o0 3aBEpHIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3otonbl. PuU3MYECKUM CMBICI CHUMBOJIMKK [leprogudyeckor CHCTEMBI.
CoBpemenHas ¢GopmynupoBka Ilepuognueckoro 3akoHa. l3MeHeHHs CBOWCTB
AJIEMEHTOB B TMeEpUoAaX M Tpynmnax, Kak (QYHKUHUS CTPOEHHUS DIEKTPOHHBIX
000JI0YEK aTOMOB.

XapakTepuCTUKa JJIEMEHTA-METallla U JJIEMEHTa-HeMeTaula 10 HX
MojoKeHuro B llepuopuueckor  cUCTEME  XMMHMYECKUX  JJIEMEHTOB
. . Menneneena.

JemoHcTpanuu
e Paznuunbie popMbl TAOIUL TEPUOIUYECKON CUCTEMBI.
e MoaenupoBanne MMOCTPOEHUS [Teproanueckoii CHUCTEMBI

. . Menpaeneena.

L MOI[eJ'II/I AaTOMOB XMMHNYCCKHUX JJICMCHTOB.

e Mopenu aTOMOB AJIEMEHTOB 1—3-T0 eproI0B

JlabGopaTopHbIe ONbITHI.

28. [Tonmyyenue ampOTEpHOTrO THAPOKCUIA U UCCIIEIOBAHNE €r0 CBOMCTB.
XuMu4yeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIUN
Nonnass xumuueckas cBsizb. MOHBI, 00pa3oBaHHbIE aTOMAMH METAJJIOB

U HemeTa/uioB. CxeMbl 00pa3oBaHUsl HOHHOW CBS3M Ui OMHAPHBIX COEIMHEHUH.

HoHHbIe KpUCTATTMYECKHE PEIIETKH M (PU3MUECKHE CBOWCTBA BELIECTB C ATUM

TumnoM pemérok. [lorstue o popmynbHON eTMHUIIE BEIIECTRA.

KoBasieHTHass xuMu4eckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHBIC (DOPMYIIBI.

KoBanenTHas HCTIOJIApHasA CBA3b. CxeMsbl O6paBOBaHI/IH KOBAJICHTHOM CBSI3U JJIAA
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OMHApPHBIX COeTUHEHUN. MOJEKYysipHbIE U aTOMHbIE KPUCTAJUIMUECKUE PEIIETKH,
Y CBOICTBA BEILECTB C TUM THUIIOM PEHIETOK.

DNEeKTpOOTPULATENBHOCTh. Psn anexkrpoorpunarensHocTd. KoBaneHTHas
noJisipHast XuMuyeckas cBsi3b. Jlumonb. Cxembl 00pa3oBaHUS KOBaJEHTHOM
NOJIIPHOM CBSI3M U1l OMHApHBIX COEAMHEHW. MOJNEKyIspHbIE M aTOMHBIE
KPUCTAJUTNYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIMIETOK.

Meramueckass XMMHYECKash CBSI3b M METAUIMYECKasl KPUCTALUIMYECKas
pemérka. CBOWCTBa BEIIECTB € J3TUM THUNOM pemeTok. Enunas mnpupona
XUMUYECKUX CBA3EH.

Crenenb okucienus. CpaBHEHUE CTENEHU OKHUCIEHUS M BaJEHTHOCTH.
[TpaBuiia pacuéra creneHeit okucaeHus no GopMysiaM XUMHUUECKUX COSAUHEHUH.

OKHCIINTENTEHO-BOCCTAHOBUTENIbHBIE  peakuuu. OnpeneneHue CTerneHen
OKHUCJIEHHS U1l 3JIEMEHTOB, OOpa3yloIIMX BEUIECTBA pa3HbIX KiaccoB. Peakiumn
MOHHOTO OOMEHa M OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu. OKHUCIUTENb
Y BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTaHOBIJICHHE. (COCTaBIICHHE YpPaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO OajaHca.

JlemoHcTpanuu

BuneodparmenTs u cnaiinbl «MlOHHasg XuMUYECKast CBSI3bY.

Konaexuus BenecTs ¢ HOHHOM XUMHUYECKOU CBSI3bIO.

e MoJieIM MIOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

e Buneodparmentsl u cnaiiasl «KoBajaeHTHAsS XUMHUECKAS CBS3bY.

o Komiekius BeecTB MOJEKYJISIPHOTO U aTOMHOT'O CTPOCHHUS.

e Moaenu MOJEKYJISIPHBIX U @aTOMHBIX KPUCTAJUTMYECKUX PEUIETOK.

e BuneodparmenTsl u craiiapl «MeTandeckas XUMUYECKask CBSI3bY.

o Komreknusga «MeTalibl U CIUIaBbIY.

e BzaumojeiicTBue IMHKA C CEPO, CONsTHOM KucimoToM, xiaopuaom meau(Il).
e ['opeHue Maruus.

e B3auMoaenCTBHUE XJIOPHOM U CEPOBOIOPOTHOUN BOJIBI.

JlaGopaTopHbIe ONbITHI
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29. H3roroBiieHUE MOJIENIN, WILTFOCTPUPYIONIEH CBOMCTBA METAINIMUYECKON CBS3U

9 kjaacc

IToBTOpeHue u 00001IeHUE CBeAeHUI IO Kypcy 8 kiacca

bunapubie coenuHenus. OKCHIBI COJEOOpa3yIOIIKe U HECOIe00pa3yoIIHe.
['uapokcuasl: ocHOBaHUA, aM(pOTEepHBIEe, KUCIOTHL. CpeaHue, KUciable, OCHOBHbBIC
COJIU.

O0oOumieHne cBeAeHU O XuUMUYeCcKHX peaknusax. Kiaccudukanus
XUMHUUYECKUX PEaKIMi MO0 pa3IMuyHbIM OCHOBAHUSAM: COCTaBy M  YHUCIY
pearupyromux u o0pa3yIoluXcsl BEIIECTB, TEIJIOBOMY 3(D(eKTy, HAMpaBJICHUIO,
U3MEHEHUIO CTENEHEW OKHCIECHUS DJIEMEHTOB, OOpa3yIoIIUX pearupyromime
BEIECTBA, (ha3e, UCTOIB30BAHUIO KaTalu3aTopa.

[ToHdaTHE O CKOPOCTH XUMHUYECKOW peakuuu. DakTopbl, BIHSIONIAE HA
CKOPOCTh XMMHUYECKMX pEaKklMil: Npupoja pearupyromux BelIeCcTB, HUX
KOHILIEHTpalusi,  TeMmIepaTypa,  IUIOIAAb  CONPUKOCHOBEHMS,  HAJIU4YUeE
katanuzaropa. Karamus.

JlemoHcTpanuu
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMHA METAJNIOB U HEMETAJLIIOB.
e (O3HaKOMJIEHHE C KOJUIEKIUSIMHU OKCUIOB, KUCIIOT U COJIEH.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKUUU OT MPUPOAbI PEarupyronnx

BELLECTB.

e 3aBUCHMOCTh CKOPOCTH XHMHUUYECKOW peakiuu OT KOHIIEHTpaIuu
pearupyronmx BeecTB.
e 3aBUCHUMOCTb  CKOPOCTM  XMMHYECKOM  peakiuuu  OT  IUIOUIAJu

CONPUKOCHOBEHHUSI pEArUPYIOLIUX BEIIECTB («KUIISIINI CII0I).

e 3aBUCHMOCTb CKOPOCTM XHMHYECKOM peakuuh OT TeMIepaTypbl
pearupyroumx BeIecTB.
JlabopaTopHbIe ONBITHI

1. BzaumonencTeue aMmMuaka u XjaopoBOJA0POA.
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2. Peakuusi HEUTpaIU3aIUK.

3. HaGnronenue TerioBoro ¢ dexra peakiuu HenTpaau3ammm.

4. B3auMojelicTBie cepHOM KUCTOTHI ¢ okcuaoMm meau (11).

5. Paznoxenue nepokcuaa BoJopoaa ¢ MOMOIIbIO KaTajiaszbl KapTodes

6. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKOM peaKIMu OT MPUPOIbI PEarupyrOLIUuX

BEIL[ECTB Ha IPUMEPE B3aUMOJICICTBHUS PACTBOPOB THOCYJIb(haTa HATPUs U

xJyiopuaa 6apusi, THoCyiab(aTa HATPHUS U COJIITHON KUCIIOTHI.

7. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKOM peaKkIuu OT MPUPObl METAIIIOB MPHU UX

B3aUMOJECUCTBUU C COJITHOM KUCIOTOM.

8. 3aBUCUMOCTbH CKOPOCTH XMMUYECKOW PEAKINU OT IPUPOIBI KHCIIOT IPH

B3aUMOJICUCTBUU UX C KEIIE30M.

9. 3aBUCHMOCTB CKOPOCTH XMMHUYECKOM PEaKIMU OT TEMIIEPATYpPHI.

10. 3aBHCUMOCTB CKOPOCTH XMMUYECKOU PEAKIIUN OT KOHLEHTPALIUH.

11. 3aBUCUMOCTBH CKOPOCTH XUMHYECKOW PEAKIIMK OT IUIOLIAJH COIPUKOCHOBEHUS

pearupyronmx BEIECTB.

12. 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEeaKkMy OT KaTalinu3aropa.
XHMHYECKHE PeaKIui B PACTBOPAX 3JIEKTPOJIUTOB

[Tonste 00 DIEKTPONUTUYECKONW  JUCCOIMALMM. DJIEKTPOJUTHI U
HEAJIEKTPOJIUTHL. MeXaHu3M  JUCCOLMALMU  3JEKTPOJUTOB €  Pa3IMYHBIM
xapakTtepoM CBsi3U. CTENeHb HIEKTPOJUTHYECKOW auccouuanuu. CuiabHbIE H
ci1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE  MOJIOKEHHUS TEOPHUHM  DJIEKTPOJUTUYECKON JIHCCOLMALUU.
Knaccudukanms HoHOB M uX cBoMcTBAa. KHCIOTHI, OCHOBaHUS W COJIM Kak
3NIeKTposuThl. X Kiaccudukanys u AUCCOIHALIMSL.

OO01re XMMUYECKHe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU MHIUKATOPOB,
B3aMMOJICHCTBUE C METANIAMH, OKCHJIAMU M TUAPOKCUIAMH METAJUIOB U COJSIMHU.
MouiekynsipHple 1 HOHHBIE (TIOJHBIE W COKpPALIEHHBIE) YpPaBHEHUS pPEAKLUU.
XUMHUUYECKUM CMBICI COKPALIEHHBIX YPAaBHEHHMU. YCIIOBUS IPOTEKAHUS PEAKLIMI

MCXKAY SJICKTPOJUTAMHK 1O KOHIIA. P}I,Z[ AKTUBHOCTH METAJIIIOB.
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OO0mue XMMUYECKHE CBOMCTBA IIEIOYEH: B3aUMOJIEUCTBUE C KHUCIOTaAMU,
OKCHJIaMH HEMETaJUIOB, colsiMu. OO0Ime XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHUI: B3aMMOJIEVCTBUE C KUCIOTAMU, PA3JI0KECHUE IIPU HATPEBAHUH.

OOmue XUMUYECKHE CBOMCTBA CpEIHMX COJIeH: B3aUMOJICUCTBHE C
KUCJIOTaMH, IIEJI0YaMU, COJIIMU U METAJUIaMU. B3anMoaencTBre KUCIBIX COJIEH CO
HIEJ0YaMH.

['unponns, kak 0OMEHHOE B3aMMOJIEHCTBHE COJIE ¢ BOAOW. [ 'uaponus conu
CUJILHOTO OCHOBAaHHUS W cjiaboi KUCIOTHI. ['maponn3 conu ciiaboro OCHOBaHUS U
ciiibHOU KUCHOTHI. [lIkana pH.

CBoNCTBa KHUCIIOT, OCHOBAaHWW, OKCHUJIOB M COJIEM B  CBETE€ TEOPHU
ANEKTPOJIUTUYECKOM  JUCCOIMAMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIui.

JlemoHcTpanum.
e lcnbiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOINPOBOTHOCTb.
e 3aBUCUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALUH.
e JIBmkeHUE OKpalIeHHBIX HOHOB B AJIEKTPUUYECKOM TOJIE.
e OrmpenenieHUE XapakTepa Cpeabl B pacTBOpax COJICH.
JlaGopaTopHble ONbITHI.
13. JInucconumanus cnadbix 3JIEKTPOJIMTOB HA IPUMEPE YKCYCHOM KHUCITIOTHI.
14. I3meHeHne OKpacKu HHAUKATOPOB B KUCIIOTHOW CpEJIE.
15.Peakuust HeHTpanu3aluy pacTBOPA MIETOUYH PA3TUYHBIMU KUCIOTAMHU.
16. [Tonyuenue runpokcuna meau(ll) u ero B3aumoieiicTBrE ¢ pa3IuuHbIMU
KHCJIOTaMH.
17. B3aumoieiicTBUE CUIIbHBIX KUCIOT ¢ okcuaoM meau(Il).
18-20. B3aumoelicTBUe KUCIOT ¢ METAJLIAMHU.
21. KauecTBeHHas peakiiusi Ha KapOOHAT-HUOH.
22. [lony4yeHue CTyqHS KDEMHUEBOW KUCIIOTHI.
23. KauecTBeHHas peakius Ha XJIOPU/I- WK CYJIb(aT-HOHbI

24. I3MeHeHue OKpacKu MHAUKATOPOB B IETOYHOU Cpe/ie.
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25. B3aumoieicTBue MIEI04ei ¢ YIIIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiysl Ha KaTHOH aMMOHMSI.
27. llonyuenue ruapokcuaa meau(Il) u ero pasznoxxenue.
28. BzaumoseiicTBie kKapOOHATOB C KUCIOTAMH.
29. llonyuenue ruapokcuaa xxeneza(lll).
30. BzaumojeiicTBue xene3za ¢ pactBopom cyibdara meau(ll)
IIpakTnueckue padboThl
1. CBoiicTBa KHCIOT, OCHOBaHHI, OKCHJIOB U COJIEH B CBETE TEOPUU
ANEKTPOJUTUUECKON JUCCOLUALIMHN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKunit
HemeTaJyibl 1 MX COeIMHEHUS

CrpoeHrne aTOMOB HEMETAIUIOB W WX MoJoxeHue B Ilepuonnueckoit
cucreMe. Psaag  snekTtpooTpuuarenbHocTH.  Kpucramnuueckne — peméTku
HEMETAJUIOB — MPOCTBIX BEMIECTB. AJUIOTponuss W €€ npuuuHbl. PU3HUECKHe
cBoMicTBa  HemeTa/uioB.  OOmMe  XMMHUYECKHME  CBOMCTBA  HEMETAJJIOB:
OKHUCIIUTENIbHBIE U BOCCTAHOBUTEIBHBIE.

l"anorensl, cTpoeHUE WX aTOMOB M MOJEKyld. PU3NYECKUE U XUMHYECKHE
CBOMCTBA TAJIOIN€HOB. 3aKOHOMEPHOCTM W3MEHEHHS CBOWMCTB TaJIOTEHOB B
3aBUCUMOCTH OT HUX nojoxeHus B Ilepuonnueckoin cucreme. HaxoxneHue
rajoreHOB B MPUPOJIE U UX MOJTYyUYCHUE. 3HAUYECHHUE U TPUMEHEHHE TAJIOTEHOB.

l'anoreHoBOZOPOABI M COOTBETCTBYIOIIME WM KHCJIOTHI: ILJIABUKOBAS,
coJisiHas, OpOMOBOJOPOJHAs, HOJOBOMOpoaHas. [amoreHuzapl. KadecTBeHHBIC
peakuMu Ha TaJOreHUA-UOHbI. [IpUMEeHEeHuE COeAWHEHUN TaJIOr€HOB M HUX
OumonornyecKas poJib.

O6mras xapaktepuctuka diaemMeHToB VIA-rpynmel. Cepa B mpupoae u e
MoJlyuyeHue. AJUIOTPOIHbIE MOAUGUKAIMA CEepPhl U WX CBOMCTBA. XHUMHUYECKUE

CBOWCTBA CEPBI U €€ MMPUMEHECHHUE.
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CepoBOJOpOI: CTPOEHUE MOJEKYJIbl, (PU3MUECKHE U XUMHUYECKHUE CBOICTBA,
nosyueHue u 3HayeHue. CepoBomopoaHast kuciora. Cynbpuibl U UX 3HAYEHUE.
JlromuHOGOPHL.

Oxcup cepri(IV), cepHucras kuciota, cynbdursl. KauecTBeHHas peaxius
Ha CyIb(QUT-UOH.

Oxcupn  cepul(VI), cepnas xucnora, cynabdarel. Kpucramioruaparsl.
KauecTBeHHas peakiuus Ha Cyiab(paT-HOH.

CepHas KuCIOTa — CUJIBHBIN 351eKTpoauT. CBOMCTBA pa30aBICHHON CEPHOM
KHCJIOTBI, KAK TUIIMYHOW KHUCJIOTHI: B3aMMOJECHCTBUE C METAJJIAMU, OCHOBHBIMU U
aM(OTEpHBIMA OKCHUJAMH, OCHOBAaHUAMH U aM(OTEPHBIMU THJIPOKCUIAMH,
consimu. KauecTBeHHas peakiys Ha Cylb(haT-HuoH.

OO1asi XxapaKTepUCTHKA 31EMEHTOB VA-rpynmnbsl. A30T, CTPOEHHE aToMa U
MOJEKyIbl. DU3NYECKUE U XUMUYECKHE CBOMCTBA M NPUMEHEHHE a30Ta. A30T B
IPUPOJIE U €r0 OMOJIOTUYECKAs POJIb.

AMMMaAK, CTpPOEHHE MOJIEKYJIbl U (pU3ndeckue CBOMCTBA. AMMHUAa4Has BOJA,
HAIIATBIPHBIM  COUPT, TUAPAT aMMuaka. J{OHOPHO-AKLENTOPHBIM MEXaHU3M
oOpa3oBaHMsI KaTHOHa aMMOHMsI. BoccTaHoBuTenbHbIE cBOWcTBa ammuaka. Coiu
aMMOHMUS ¥ X NpuMeHeHne. KauecTBeHHas peakiysi Ha KAaTHOH aMMOHHSL.

Oxcuapl a3ora: HecosieoOpa3yrole U KUCIOTHBIE. A30THCTasl KUCIOTa U
HUTPUTHI. A30THasI KUCIIOTA, €€ TIOJIydeHue U cBoricTBa. Hutparsl.

®docdop, crpoernue aroma u amnotpornus. Dochunel. Dochun. Oxcup
dochopa(V) u oprodochopuas kucnora. Docharel. DochopHbie ya0OpeHUSI.
HHcekTuimasl.

OOmast xapakTepucTHka 371eMeHToB [V A-rpynimbl: 0COOEHHOCTH CTPOEHUS
aTOMOB, NPOCTBIX BELIECTB M COEAMHEHUN B 3aBUCHMOCTH OT IOJOKEHHUS
aneMmeHToB B lleproguyeckoit cucteme. Yriaepo. AJIOTpOnHbIe MOIU(DUKALIUU:
anMas, rpa¢ut. AMOpQHBINA YIJIepos U €ro copTa: caxka, aKTUBUPOBAHHBINA yTOJIb.
AncopOuusa. Xumudeckue cBoiicTBa yriepoja. Kokcoxumuueckoe Mpou3BOICTBO

u ero npoxaykius. Kapoumasi.
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Oxkcun yraepoga(ll): ctpoeHrne MoOJEKyJbl, MOJIYYEHHE M €ro CBOWCTBA.
Oxcupn yraepona(IV): crpoeHue MOJEKysbl, TMOJY4eHHWE UM €ro CBOMCTBA.
VYronbHas kucinora. Colld yroibHOW KHCIOTHI: KapOOHAThl M THUAPOKApOOHATHI.
TexHuueckas U MUIIEBas CoJa.

Heopranuyeckue u opraHuuecKue BElIeCTBA. YTJIEBOAOPOAbl. XUMUYECKOE
CTpPOEHUE OPraHUYECKUX BEIIECTB, KaK MOPSJIO0K COCTUHEHHUS aTOMOB B MOJIEKYJE
110 BaJICHTHOCTH.

MeraH, 3TaH, Kak NPEAEIbHBIE YIIE€BOJAOPOJbl. DTUJIEH M allCTUJICH, KaK
HerpeieNbHble (HEHACBIEHHBIE) YIIIEBOJIOpOAbl. ['OopeHue yrieBoaopoioB.
KauecTBeHHbBIE peaKIuy Ha HENPeeIbHbIE COSTUHEHNUS.

OTUTIOBBIM CIIUPT, €ro TOJy4YeHHE, MPUMEHEHHE U (DU3NOJIOTHUECKOe
nerictBue. Tpé€xaroMHbIM cnupT TiuuepuH. KadecTBeHHass peakuus Ha
MHOT0aTOMHBIE CIIUPTHI. YKCYyCHasi — MPEACTaBUTEIb Kjlacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crtpoeHue ero aroma u cBoiicTBa. KpeMHHil B mpupoe.
Cuwmnnnasl 1 cunad. Okeup kpemausi(IV). KpeMuueBas kuciora u €€ cou.

[IpousBoncTtBO  crekna u HeMeHTta.  Ilpoaykmus — CUIIMKaTHOU
MPOMBIIIJICHHOCTH:  ONTHYECKOE BOJOKHO, Kepamuka, (apdop, dasHc.
Ontu4eckoe BOJIOKHO.

Hemeramnbl B npupoge. OpakumoHHas MEPEroHKa XUIKOTO BO3AyXa Kak
Ccroco0 Moy4deHus: KUciopoja, a3ora, aproHa. llomyuenue ¢ocdopa, KpemHus,
XJi0opa, noAa. IJIEKTPOIU3 PACTBOPOB.

[TonyueHune cepHON KHUCIOTHI: ChIPbE, XMUMHU3M, TEXHOJIOTMYECKAasl CXeMa,
METOJ] KHIISAIIETo CJ0s, MPUHIUIBI TEIIOOOMEHA, MPOTUBOTOKA W LIUPKYJISIUU.
Oneywm. [Ipon3BoCcTBO aMMHuaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs! CXEMA.

JdemoHcTpanumn

o Kostekius HeMETaIoB.
e Mogenu  KpUCTAIUIMYECKHX  PEMIETOK  HEMETaUIOB:  aTOMHbIE U

MOJIEKYJISIPHBIE.

e (30HATOP U NMPUHIHUIIBI €70 PaOOTHI.
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['opeHne HeMeTaIoB — IMPOCTBIX BEIIECTB: cepbl, (pochopa, IpeBECHOro
YT

OOpa31pl raJIOreHoB - MPOCTHIX BELIECTB.

B3auMozeiicTBUE TAIOTEHOB ¢ METAJUIAMM.

BriTecHeHne xjiopa OpoMOM WM HOJ1a U3 PACTBOPOB UX COJIEH

Kosuteknust npupoaHbIX COEIMHEHNN XJI0pa.

B3aumoperncTBre cepbl ¢ METAIIIAMU.

['opeHue cepbl B KUCIOPOAE

Konnexkuus cynbhuaHbIX pya.

KauecTBeHHas peakuus Ha CylabQUA-UOH

OOeclLBeunBaHNE OKPALICHHBIX TKAHEW U I[BETOB CEPHUCTHIM T'a30M.
B3anmoenicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEABIO.
OOyrnvBaHuME OpPraHUYECKUX BEHIECTB KOHUEHTPUPOBAHHONW CEPHOU
KHUCJIOTOMH.

Juarpamma «CocrtaB BO31yXay.

BuneodparmenTs! u cnaitasl «IItuubu 6azapei.

[Tony4yenue, cobupanuie U paclio3HaBaHHE aMMHaKa.

Paznoxenue buxpoMara aMMOHUSI.

B3aumopnencTBre KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO.
['openue u€pHoro nopoxa.

Pa3noxenue HUTpaTa KaJlds U TOPEHUE JPEBECHOTO YroJjibKa B HEM
OO6pa3ipl TPUPOIHBIX coeanHEeHUH pocdopa.

["openue dpocdopa Ha BO3TyXe U B KUCIOPO/IE.

[Tomy4yenue 6emoro dhocdopa 1 UCTIBITAHUE €TO CBOMCTB

Komnexmus «O0pa3iisl MPUPOIHBIX COSTMHEHUH YTIIEPOIay

IToptper H. /1. 3enunckoro. IlornomeHne akTUBHUPOBAHHBIM YIJIEM
PacTBOPEHHBIX BEIIECTB WJIM a30B.

Y CTpoiCcTBO MPOTUBOrasa.
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Mopenu MoJieKysl MeTaHa, 3TaHa, STUIEHA U alleTUJICHA.

B3aumogeiicTBue stuiieHa ¢ OGpOMHOM BOJIOM M PacTBOPOM IEepMaHraHata
KaJIUSL.

OO1Iue XUMHUYECKUE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOW KUCIIOTHI.
KauecTBeHHas peakuysi HA MHOTOAaTOMHBIE CITHPTHI.

Komnekuus «O0pa3ipl IPUPOAHBIX COETUHEHUN KPEMHHUSI.

Komnekus crekna, KepaMuKy, HEMEHTA U U3JEIUN U3 HUX.

Komnekuus npoyKuuy CUIMKaTHOM TPOMBIIIIEHHOCTH.

Buneodparments! u cnaiiasl «[Ipon3BoiCcTBO CTEKIIA U LIEMEHTAY.
Komneknus «lIpupoanslie cOeTMHEHNSI HEMETAIIIOBY.

BuneodpparmenTs! u cnaiasl «PpakimoHHas IEPErOHKA )KUJIKOTO BO3IyXa
Buneopparmentst u crnaiigael  «IlomydeHue Bojopoja, Kuciaopoda U
raJIOr€HOB JIEKTPOJIUTUYECKHM CIIOCOOOMY.

Mopnenu annapaToB JUIsl IPOU3BOICTBA CEPHOM KUCIIOTHI.

Mopenb KAnsumero ciosl.

Monenbp KOJJOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTs u cnaitabl «I[pon3BoicTBO CEPHON KUCIOTHD).
BuneodparmenTs u cnaiiabl «II[pon3BoacTBO aMMuaKka.

Komnekuust «CpIpb€ A1l HOTyYEHUSI CEPHOM KUCIOTBI.

JlaGopaTopHbIie ONBITHI

31. Pacmio3HaBaHue rajaoreHuI-nHOHOB.

32. KauecTBEeHHbIE peaKIuy Ha CyIb()aT-HOHBI.

33. KauecTBeHHasi peakiysi HAa KATUOH aMMOHHUSI.

34. XuMH4eCKHE CBOMCTBA a30THOM KHCIIOTBI, KaK 3JIEKTPOJIUTA.

35. KauecTBeHHbIe peakiuu Ha GocdaT-HoH.

36. [lonydeHue ¥ CBOMCTBA YTOJIBHOW KACIIOTHI.

37. KauecTBeHHas peakiusi Ha KapOOHAT-UOH.

38. IIpomyckanue yriekuciioro ra3a 4epes pacTBOp CHJIMKaTa HaTpus.

IIpakTuyeckune padoThl
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2. VI3ydeHue CBOWCTB COJITHOM KHUCIIOTHI.
3. MI3yueHue cBOWCTB CEPHOI KUCIIOTHI.
4. IlonydyeHrne aMMHUaKa U U3y4E€HHUE €ro CBOMCTB.
5. IlonydeHue yriIeKUCIIOro ra3a U U3y4eHUe €ro CBOMCTB.

MeTaiibl 1 UX COEeIMHEHUS
[Tonoxenne MeramwioB B Ilepuognueckon cucteMe XuMU4YeCcKux 3yeMeHToB Jl. .
MenpaeneeBa, CTpOCHHME HUX aTOMOB W KPUCTAUIOB. Merajuinueckass CBs3b H
METAJUIMYECKasE KPUCTAUIMYECKAsT pemeTka. PU3NYecKue CBOWCTBA METAIUIOB:
AIEKTPO- U TEIJIONMPOBOJHOCTh, OTpPaXKaroOIas CIOCOOHOCTh, IIJIACTUYHOCTD.
CnuiaBbl YEPHBIE U LIBETHBIE.
Mertaibl Kak BOCCTAHOBHUTEIH. ODJICKTPOXUMHYECKUH  PSAJ  HAMPSKCHUIA.
BzaumojelicTBUEe METaIOB C HEMETaJlaMHM, OKCHJAaMH, KHUCJIOTaMHU, COJISIMU.
AJFOMUHOTEPMUSI.
CtpoeHue aToOMOB M IIPOCTHIX BEIIECTB IICIOYHBIX METAIOB. 3aBUCUMOCTH
(bU3NYECKUX U XUMHUYECKUX CBOMCTB IIEIOUYHBIX METAJJIOB OT 3aps/iOB sIEp UX
aToMoB. OKCHUABI M THAPOKCHUJIBI IIEJIOUYHBIX METAJIOB, UX IMOJYyYEHUE, CBOMCTBA,
NpUMEHEHNE. BaKHEHIINEe COM IIEJIOYHBIX META/UIOB, UX 3HAYEHHE B JKUBOW U
HEKHUBOUW MPUPOJIE U B )KU3HU YETIOBEKA.
CtpoeHue aToMOB M TPOCTHIX BEIIECTB IICJIOYHO3EMEIIBHBIX METAJLIOB.
3aBUCUMOCTh (PUBMUECKUX U XUMUUYECKUX CBOMCTB IEIOYHO3EMENIbHBIX METAJIIOB
OT 3apsgoB saep uX artomMoB. OKCUAbI M THUAPOKCUIBI IMIETOYHO3EMEIbHBIX
METaJUIOB, UX MOJIy4YEHHUE, CBOWCTBA U MPUMEHEHUE. BaxHenmue conm meEnouHo-
3eMEeJIbHBIX METAJJIOB, UX 3HAUCHHE B MPUPOJIE U KU3HU uyejoBeka. KapOoHaTsl 1
THIPOKAPOOHATHI KAJIBITHSI.
Kéctkocth Bombl: BpeMeHHass U mocTostHHas. CriocoObl yCTpaHEHUsS BPEMEHHOU
#écTkocTH. CrocoObl yCTpaHEHUsI TOCTOSIHHOM KECTKOCTU. OHUTHI.
CoenuHeHHMs aIIOMUHUS B TPUPOJICe. XHUMHUYECKHE CBOMCTBA aJIFOMHHUSA.
Oco0eHHOCTH OKCHJIa M THAPOKCHAA aJTIOMUHHUS Kak aM(OTEpHBIX COCIMHEHUH.

Baxnetie conu almroMuHus (XJI0pu, cyibgar).
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OcobOenHoctu cTpoeHusi atoma sxenesa. JKeneso B mpupoje. Baxuelue pynsl
weneza. Oxcunbl U ruapokcuasl keneza(ll) m xeneza(Ill). Comu xeneza(ll) u
xene3a(lll). ObOnapykeHMEe HOHOB KaTHOHOB JKelie3a B pacTBope. 3HAUYCHUE
COEIMHEHUH JKee3a.
Koppo3us xumudeckas ¥ 3JIeKTpOXUMHUUECKas. 3aluTa METAJJIOB OT KOPPO3UH.
Mertamibl B npupoje: B CBOOOJHOM BHJE€ U B Buie coenuHeHui. [lonstue o
Metauryprud. Yé€pHas w  nBeTHas — Mmertamnyprus.  [lupomerammyprus,
TUAPOMETAUTYprusi, 3JieKkTpoMmeTamutyprust. Jlomennsiit mnpornecc. IlepepaboTka
YyryHa B CTaJIb. DJIIEKTPOJIN3 PACIIIIABOB.
JleMoHCTpauun

e B3anmMoAenCTBUE HATPUS, JIUTHS U KAIbLUS C BOLOM.

e ['OpeHue HaTpUsl, MarHUs U Keje3a B KUCIOPOIE.

e Bcnbllka TEPMUTHOU CMECH.

e B3anmoaeicTBUE CMECU MMOPOIIKOB CEPHI U KEJE3a, IUHKA U CEPBHI.

e BzaumMoaelicTBue aItOMHHMS C KUCIOTaMU, IIEJI04YaMU U BOJOM.

e B3saummonaencTBue Keje3a U MEIU C XJIOPOM.

e B3anmoaencTBue Meay ¢ KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOW U a30THOM

KHUCIIOTOM (pa30aBIeHHON 1 KOHIICHTPUPOBAHHOM).

e (Okpacka miIaMeHu COEMHEHUSMU HIETOYHBIX METAJJIOB.

e (Okpacka IUIaMEHU COEIUHEHUSIMU MIETOUYHO3EMEIBHBIX METAIIOB .

e [ameHue U3BECTU BOJOU.

e [lomydenue »ECTKOM BOABI B3aUMOACHUCTBUEM YTIIEKUCIIOTO C M3BECTKOBOM

BOJIOM.

e YcTpaHeHHE BPEMEHHOM KECTKOCTH KUIISTYCHUEM U I00aBKOW COJIBI.

e VYcTpaHEHHE MOCTOSHHOM KECTKOCTH TOOABKOM COJIBI.

e HoHUTHI U IPUHITUTT UX JEUCTBHS (BUICODPATrMEHT).

e Komnekuus npupoaHbIX COCTMHEHUN aTFOMUHUS.

e BuneodparmenTsl u ciaipl « OKCH aTIOMUHUS U €70 MOAU(PUKAITAN.
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o [lonmyyenue am@doTEepHOro TUAPOKCHAA ATIOMHUHHMS M MCCIEIOBAHUE €TI0
CBOWCTB.
o Komnekuus « XuMHYECKUE UCTOYHUKHA TOKAY.
e Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA MO U3YUEHUIO KOPPO3UU CTAIIbHBIX
W3JICJIAM B 3aBUCMMOCTH OT YCIJIOBHI MPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau(ll) Bogopogom.

e Bugaeodparments! u cnainbsl «[Ipon3BoaCTBO YyryHa U CTANIN.

e Buneodparments! u cnaiiasl «M3nenus u3 4yryHa v CTaim.

e Buneodparments! u ciaiinpl «[Ipon3BoaCTBO aTIOMUHUSY.
JlaGopaTopHbIie ONBbITHI
39. B3aumoseiicTBre xkene3a ¢ pactBopoM cyibdara menu(1l).
40. ITonydyeHre U3BECTKOBOM BOJIbI U OIBITHI C HEM.
41. IMonmyuenune ruapoxcuos xkene3a(ll) u (1),
42.KayecTBEHHBIE PEAKIINY HA KATHOHBI KEJIE3a.
IIpakTnueckue padboThl
6. [lomy4yeHue kecTKOM BOJIbI M CIIOCOOBI €€ YCTpaHEHUSI.
7. PemieHne SKCIepUMEHTAIIBHBIX 3a7a4 10 TeMe «MeTauibh).

XuMHS M OKPYKAKOIIAA cpelaa

Crpoenne 3emnu: SApO, MaHTHs, 3€MHas KOpa, HMX XUMHYECKUU COCTaB.
Jlutocdepa n e€ xumudeckuid cocraB. Munepansl. Pynbl. Ocajounbie OPOIBI.
[Tone3npie uckonaemple. XUMUYECKUN cocTaB ruapochepsl. XUMUUYECKUN COCTaB
aTMoc(ephl.
HcTOYHMKN XUMHUYECKOTO 3arps3HEHUs OKpyXKawomied cpenbl. [mobanbHbIC
HKOJIOTHYECKHE TPOOJIEeMbl YEIOBEUECTBA: MAPHUKOBBIA A((PEKT, KUCIOTHBIE
JOKM, 030HOBBIE JABIPbl. MeXAyHapOJHOE COTPYIHHUYECTBO B 00JACTH OXpaHbI
OKPY’KAIOLIEN CPENBI OT XUMHUYECKOTO 3arpsA3HEHUS. «3eIEHAsT XUMUSD).
JdemoHcTpanuu

e Buneodparments! u cnaitnpl «CtpoeHne 3eMiu U €€ XUMHUYECKHI COCTaBy.

L KOJ'IJ'IGKLII/IH MHHEPAJIOB U TOPHBIX ITOPOA.



32

e Komneknus «Pyael meTamioy.
e Buneodparmentslt u cnaiiapl «['700anbHBIE SKOJOTHYECKHUE MPOOJIEMbI
YEJI0BEYECTBAY.

JlaGopaTopHbIe ONbITHI
43. I3ydyeHue rpaHura.

O06001meHne 3HAHNH N0 XMMHU 32 KyPC OCHOBHOM mkoJibl. [logroroska k

OCHOBHOMY rocy1apCcTBEHHOMY IK3aMEHY

CtpoeHue aTtomMa B COOTBETCTBUU C IIOJIOKEHHUEM XHMHYECKOTO JJIEMEHTa B
[Tepuonnueckoit cucreme. CTpoeHME BEIIECTBA: XUMHYECKasl CBSI3b W
KPUCTAJUIMYECKHE PEHIETKUA. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTaAMU
MPOCTHIX BEIIECTB (METANIOB, HEMETAJJIOB, OJarOPOJHBIX T'a30B) OT IMOJOXKCHUS
sanemMeHToB B llepmonnueckoit cucreme. TUMONIOrUs HEOPraHUYECKUX BEUIECTB,
JIEJIEHUE X Ha KJ1acchl U rpynmnsl. [IpencraBurenmy.
[Ipr3Haku ¥ ycIOBHS NPOTEKAaHWs XHMHMYECKHX peakuui. Tumonorus
XUMUYECKUX PEAKIMi MO pa3IWYHbIM OCHOBaHHUSAM. Peakimu HMOHHOTO OOMeEHa.
OKHUCIUTETHLHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

XUMHUUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKNE CBOKMCTBA
COJICOOpa3yIOMUX OKCUIIOB, THJIPOKCUIOB (OCHOBAaHUN, KHCIOT U aM(OTEPHBIX

TUAPOKCHUIOB), COJICH.

No | Tema (rnaBa) Kon-Bo N3 Hux
n/m JacoB

IIpaktnueck | KoHTposibH
ue paboTsl | bl pabOThI

1 HavaneHble TOHATHA ¥ 3aKOHBI XUMUU 20 2 1

2 Baxkneiimme npenctaBuTeN HEOPraHMUECKUX 19 3 1
BeniecTB. KonnuecTBeHHbIE OTHOLICHHS B XUMUHU

3 OcCHOBHBIE KJIacChl HEOpraHn4eckux coenuHenuii | 11 1 1

4 [Iepnonnueckuit 3akoH u [lepnonnueckas 8
cucTeMa XMMUYECKUX d1eMeHToB 1. 1.
MenpeneeBa 1 CTPOCHHE aTOMa

5 Xumnueckasa cBa3b. OKUCIUTEIBHO- 10 1
BOCCTAHOBUTEIIBHBIE PEAKITUU
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\ | UITOT'O

| 68

6 E |

3. Tematnueckoe MmIaHUPOBaHUE 8 KIAcC

Tematuueckoe IIJIAaHUPOBAHUC 9 xnacc

No Tema (rnaBa) Koin-Bo N3 Hux
n/n Hacos [Ipaktnuecku | KoHTpOIbHBI
€ paboThI ¢ paboThI
1 [ToBTOpeHue 0 0600ITIeHHE CBEACHUM 10 5
Kypcy 8 kinacca. XUMHUYECKUE PEaKIun
2 XHUMUYECKHE PEAKIIUU B pACTBOPAX 10 1 1
3 HemeTamisl 1 UX cOeTUHECHUSI 25 4 1
4 MeTtamibl 1 ux coenunenus (17 4) 17 2 1
5 XuMHsl 1 OKpy>xaromias cpena (2 u) 2
6 OO6001IeHNe 3HaHUN 110 XUMHH 32 KypC 7 1
OCHOBHOM 1IKOJbI. [Toaroroska x
OCHOBHOMY TOCYZIapCTBEHHOMY dK3aMEHY
(OI'D) (7 u)
7 Pesepn 2
UTOTO 68 7 4




		2022-02-08T12:27:02+0300
	Григорьева Елена Владимировна




