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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 3a Kypc XMMuH 8 Kiacca JUIsi OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUH C
@enepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIApTOM oOmero oOpazoBaHus. B Hell Taxke
YUUTBIBAIOTCS OCHOBHBIC HJIEU U ToJiokeHUs: [IporpaMMbl pa3BuTHS ¥ (OPMUPOBAHUS YHUBEPCATBHBIX
Y4eOHBIX ACHCTBHH I OCHOBHOTO 00IIero 00pa3oBaHusl.

B coorBercTBHM € STHMH OKYMEHTaMu OOydarommecs IOJDKHBI OBJIAAETh NMPUEMAMH, CBSI3AHHBIMH C
OTpe/IeJICHUEM MOHATUI: OTPAHUYUBATH MX, OMTUCHIBAThH, XapaKTEPHU30BaTh U CPABHUBATH. TaK KaK XUMHS —
HayKa DSKCIIEPHMEHTAJIbHAs, OOyJaromuecss MOJDKHBI OBJIQJAETh TAKUMH TO3HABATEIBHBIMU YUEOHBIMU
JNEUCTBUAMH, KaK IKCIIEPUMEHT, HaOJIl0/IeHUe, U3MEPEHHE, ONUCAaHNE, MOJIEIMPOBaHKE, TUIIOTE3a, BBIBOI. B
mporecce M3ydeHHsl Kypca y OOYYaromIMXCsl MpPOJOJDKAIOT (OPMHUPOBATHCS YMEHHSI CTaBUTh BOIPOCHI,
OOBSACHATh, KJIACCU(PHUIIUPOBATh, CPABHUBATh, OMPEIEIATh HMCTOUYHMKH HMHQPOPMALMH, TOJy4aTb U
aHaJIM3UpPOBaTh €€, TOTOBUTh HH(OPMALMOHHBIA MPOIYKT, IMPE3EHTOBATh €r0 U BECTU JUCKYCCHUIO.
CnenoBarenbHO, NEATENBHOCTHBIN MOAXOJ B M3YYEHWHU XUMHUHU CIIOCOOCTBYIOT JOCTHXKEHHIO JTMYHOCTHBIX,
MIPEIMETHBIX U METANPEIMETHBIX 00pa30BaTENIbHBIX PE3Y/IbTAaTOB.
B ocHOBY Kypca I0JIOKEHBI CIeIYIOIINE H/IeH:
e MaTepHalibHOE €IMHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUM MPUPOIbI;
e Benylas poJib TEOPETUUYECKUX 3HAHUN [UIsi OOBSCHEHUS U MPOTHOZMPOBAHMSI XMMHUYECKUX
SABJICHU, OLIEHKU WX MPAKTUYECKOW 3HAYUMOCTH;
® B3aUMOCBS3b KaUECTBEHHOM M KOJMYECTBEHHON CTOPOH XMMHYECKUX OOBEKTOB MaTepUaIbHOTO
MUpa;
® Dpa3BUTHE XUMHUYECKOM HAYKHM ¥ TIPOU3BOJACTBO XUMHYECKHX BEIIECTB W MATEPHUATIOB IS
YAOBJICTBOPEHUS HACYIIHBIX TOTPEOHOCTEH deIoBEeKa M OOIIeCTBa, peHIeHUs TII0OOATBHBIX
po6JIeM COBPEMEHHOCTH;
® TEHETHYECKas CBA3b MEXIY BELIECTBAMH.

OTH UJlIen Pean3yroTCs B Kypce XUMHM OCHOBHOM IIKOJIBI ITyTEM JOCTHKEHHUS CIEAYIOINX Lesei:

* QopmuposaHue y ydaluxcsd XMMUYECKOW KapTUHBI MUPA, KAK OPraHMYE€CKON YacTH €ro LEJOCTHOMN
€CTECTBEHHO-HAyYHON KAPTUHBI.

* Pazeumue 103HaBaTEIIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaruxcs
B IIpOLIECCE M3YyYEHUs HMMHU XUMHUYECKOM HayKh M €€ BKJIaJa B COBPEMEHHBIN HAy4yHO-TEXHHYECKHUI
nporpecc; ¢GopMHUpOBaHHE BaXKHEUIINX JOTHYECKUX OIepalfil MblIUIeHUs (aHalu3, CUHTE3, 00oOuIeHHe,
KOHKpEeTH3allks, CPABHEHUE U JIp.) B MpOIIecce MO3HAHUS CUCTEMbl BAKHEHIINX MOHATUMN, 3aKOHOB U TEOPHIA
0 COCTaBe, CTPOCHUH U CBOKMCTBaX XMMHUYECKUX BEIIECTB.

* Bocnumanue y0exAEHHOCTH B TOM, YTO NPHUMEHEHUE MOJYYCHHbIX 3HAHMM MU YMEHHH 1O XUMHHU
SBJIIETCSA 0OBEKTUBHON HEOOXOIMMOCTBIO JUIsl 0€30MacHO paboThI ¢ BELIECTBAMU U MaTepuaiaMu B OBITY U
Ha MPOU3BOJICTBE.

* [Ipoexmuposanue u peanu3ayuss BBHITYCKHUKAMU OCHOBHOM WIKOJIBI JIMYHON 00pa3zoBaTeNbHOM
TpaeKTOpuu: BbIOOP mpoduiis oOyueHus B cTapiled MIKoJe WM MPo(ecCHOHAIBHOTO 00pa30BaTeIbHOro
YUPEXKIACHHUS.

* OsnadeHue KIO4eBbIMU  KOMNnemeHyusmu: y4eOHO-TIO3HABATE€IbHBIMU, HH(DOPMALMOHHBIMHU,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMHU.

Mecrto y4eOHOro npeaMera B y4eOHOM IJIaHE
CornacHo neiictByromemy yueonomy miany MBOYVY «lllkosa Ne 32y pabouast nmporpamma Juis 8-ro kiacca
10 XMMHUU TpeaycMaTpuBaeT o0ydeHue 2 4 B Heziento, Bcero /0 4acos.



JINMUHOCTHBIE, METAIIPEIMETHBIE U ITPEAMETHBIE PE3YJIbTATBI OCBOEHUS
KYPCA XUMHUHU
ITo 3aBepiieHUIO Kypca XMMUU Ha 3Tarie OCHOBHOTO 00I1ero 00pa3oBaHus BBITYCKHUKN OCHOBHOM
LIKOJIbI I0JIKHBI OBJIAJIETh CAEAYIOUIUMU PE3YIIbTaTaMuU:

1. JIM4HOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBOE STHUYECKOW MNPHHAMICKHOCTH, 3HAHHE HCTOPHM XUMHHM M BKJIaga POCCHICKOM
XMMHUYECKON HAYKU B MUPOBYIO XUMMUIO;
2) popmuposarue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHUIO XUMHU; TOTOBHOCTH U CIIOCOOHOCTH yJaluXxcs K
CaMOPAa3BUTHIO M CaMOOOPA30BaHMIO Ha OCHOBE M3YUEHHBIX (PAKTOB, 3aKOHOB M TEOPUH XHMHUHU; OCO3HAHHOTO
BBIOOPA M MOCTPOEHUE WHANBHIYaIbHOW 00pa30BaTeIbHON TPAaeKTOPHUH;
3) ¢opmuposanue NEITOCTHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpPA, HEOTHEMJIEMOW YacThIO KOTOPOM
SABJIICTCA XUMHUYCCKAsA KapTUHA MHUPaA,
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHS HAYKH M OOIICCTBEHHOM
IMPAaKTUKH, B TOM YHUCJIC 1 XUMHUYCCKUM;
5) oceoenue conyaIbHBIX HOPM, ITPABIII TIOBEACHHS, POJel U (OPM COIMATBLHOM )KU3HH B COLIMYME, IIPHPOJIE
M YacTHOW JKM3HM Ha OCHOBE HKOJIOTHYECKOW KYIbTYpbl M 0€30MacHOr0 OOpamieHus ¢ BEIIeCTBAMH H
MaTepHallaMH;
6) gopmuposanue KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHHWH CO CBEPCTHUKAMH M B3POCJIBIMH B
nporuecce o0pa3zoBaTeNbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-MCCIeA0BaTENbCKOM, TBOPUECKOW U IPYTHUX
BUJOB JCATCIIBHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTanpe/aMeTHbIEe pPe3yJbTAThI:
1) onpedenenue neneit cCOOCTBEHHOTO 00yYEHHSI, TOCTAHOBKA U (POPMYTMPOBAHUE sl ceOsl HOBBIX 3a/1a4;
2) naanuposanue TyTeH NOCTHIKEHHS HKEIAeMOTO pe3yibTara OOY4eHUs] XHMHUH KaK TEOPETHYECKOTo, TaK M
IKCTIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue CBOMX ICWUCTBHH C IUIAHHUPYEMBIMH pe3yIbTaTaMH, OCYuyecmeneHue KOHTPOJS CBOCH
TEATeNTPHOCTH B TPOLIECCE MOCTIDKCHUS pe3ynbTara, onpedeieHue CIOCOOOB IEHCTBHN IPU BHIMOJHEHUN
71a00paTOPHBIX M MPAKTHUECKUX PadOT B COOTBETCTBUH C NPABHIIAMH TEXHUKH 0€3011aCHOCTH;
4) onpedenenue WCTOYHHKOB XUMHUYECKOH WHGMOpMAIMHK, TIOJNydeHHE W aHamuM3 e, CO3JaHue
MH(OPMAIIMOHHOTO TPOJYKTA U €T0 MPE3CHTAIHS;
5) ucnonvsosanue OCHOBHBIX WHTEIUICKTYaJbHBIX OICpAlWi: aHalM3a W CHHTE3a, CPaBHEHHS H
cHCTeMaTH3alnu, 0000IEeHNsT 1 KOHKPETU3AINH, 8blA8/1eHIe TIPHYNHHO-CIICICTBEHHBIX CBSA3EH U nOCmpoeHue
JIOTMYECKOTO PACCYXJICHHS U YMO3aKIIOUeHHs (MHIyKTUBHOTO, ASAYKTUBHOTO M MO aHAJIOTHH) HAa MaTepualie
€CTECTBEHHO-HAYYHOTO COJICPIKaHMS;
6) ymenue co3naBarh, IPUMEHSATh M IPEOOPA30BHIBATh 3HAKA W CHMBOJIBI, MOJCIH M CXEMbI JUIS PEIICHUS
y4eOHBIX U TI03HABATEJIFHBIX 33/1a4;
7) ¢opmuposanue u pazeumue KOJIOTHYECKOTO MBIIUICHHS, YMEHHE HNPUMEHITh €ro B IMO3HABATEIBHOM,
KOMMYHUKAaTHBHOM, COIIMATBHON MPAKTHKE U MPOPECCHOHATFHON OPUCHTAIIHY;
8) cenepuposanue et u OnpeielieHUe CPEACTB, HEOOXOAUMBIX JUIS UX PEeATU3ALIUHL.

3. [IpeameTHbIe pe3yabTaThI:
1) ymenue 0003HAYATh XUMHUYECKUE DJIEMCHTBI, Ha3bIBaTh MX M XapaKTEPU30BaTh HA OCHOBE MOJIOKCHUS B
nepuoauueckon cucreme /. 1. Menneneesa;
2) ¢hopmynuposanie U3y4CHHBIX MOHATHI: BEIIECTBO, XMMUUCCKUIl DIIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH,
aHHMOH, ITPOCTOE U CII0KHOE BELIECTBO, XUMUYECKasl PEaKIMs, BUAbI XUMHUUECKUX peakuil U T. 11.;
3) onpeoenenue mo GopMynaM COCTaBa HEOPraHMYECKHX M OPraHUYECKHUX BELICCTB, BAJICHTHOCTH aTOMOB
XUMUYECKUX JIEMEHTOB WM CTETIEHU UX OKUCIICHUS;
4) nonumanue HPOPMALIUH, KOTOPYIO HECYT XUMUYECKHE 3HAKU, GOPMYJIbI U ypaBHEHHS;
5) ymenue knaccuguyuposams npocThie (METAIIbI, HEMETAILIBI, OJArOPOIHBIC T'a3bl) U CIOKHBIC (OMHAPHBIC
COCJIMHEHUS, B TOM 4YHCJIE€ M OKCHJbI, a TaKkKe THUAPOKCUIBl — KHUCIOTHI, OCHOBaHUS, amdoTepHbIe
THJIPOKCHUIBI — U COJIM) BEILECTBA;
6) gopmyruposanue MEPUOANYECKOTO 3aKOHA, 00bSCHEHUe CTPYKTYphl W MHPOPMAIMH, KOTOPYIO HECET
nepuoandeckas cucreMa Xxummuueckux snemeHToB Jl. . MenzeneeBa, packpuimue 3Ha4€HUS TIEPUOITUECKOTO
3aKOHa;
7) ymenue xapaxmepu3zoeams CTPOCHUE BEUIECTBA — BH/bl XUMHUYECKUX CBS3€H W THIBI KPUCTAUTMYECKUX
peleEToK;



8) onucanue cTpoeHHS aTOMOB XUMHYECKHX JJIEMEHTOB C NOpSAKOBbIMH Homepamu 1—20 u 26,
omoobpadicerue NX C MOMOIIBIO CXEM;

9) cocmaenenue GopMya OKCHIIOB XUMHUUECKHX AIEMEHTOB U COOTBETCTBYIOIIUX UM T'HIPOKCHIIOB;

10) wanucanue CTPYKTYpPHBIX (OPMYIT MOJICKYJISPHBIX COCIUHCHUN U (GOPMYIBHBIX EIAMHHUI[ HOHHBIX
COEJIMHEHUH 10 BaJICHTHOCTH, CTENICHH OKUCIICHHS WM 3apsily HOHOB;

11) ymenue popmynupoeams OCHOBHBIE 3aKOHBI XMMHH: MOCTOSHCTBAa COCTaBa BEINECTB MOJICKYJSIPHOTO
CTPOCHHSI, COXPAHEHUS MAaCChl BEIIECTB, 3aKOH ABOTa/Ipo;

12) ymenue ¢hopmyruposams OCHOBHBIC TOJOXKEHUS AaTOMHO-MOJICKY/SIDHOTO YYCHHS U TEOPUH
AIIEKTPOIUTUYECKON TUCCOIUAIINN;

13) onpedenenue npu3HAKOB, YCIOBHI NPOTEKAHHS M MIPEKPALICHUS XUMUYCCKUX PEaKIINi;

14) cocmasnenue MOJIEKYIISIPHBIX YPAaBHCHUH XMUMUYECKUX PEAKLUH, OATBEPKAAIOIINX OOIUE XUMHUYCCKUE
CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BEIIECTB M OTPAKAOIIUX CBSI3UM MEXIy KIAacCaMu
COCITMHEHUH

15) cocmaenenue ypaBHeHHI peakIUii C y4aCTHEM DJICKTPOJIMTOB TaK)Ke B HOHHOUN (opme;

16) onpeodenenue 0 XUMUYECKUM YPaBHEHHUSIM MMPUHAICKHOCTH PEAKIIMN K ONPEICIIEHHOMY THITY HITH BULY;
17) cocmasnenue  ypaBHEHUIl  OKHUCIUTEIBHO-BOCCTAHOBHTENBHBIX  PEAKIUMH € MOMOIIBIO  METO/a
AJIEKTPOHHOTO OanaHca;

18) npumenenue TMOHATHI «OKHCICHHE» U «BOCCTAHOBJICHUE» JUIS XapaKTEPUCTHKH XUMHYECKHX CBOWCTB
BEIIIECTB;

19) onpeoenenue ¢ MOMOIIBIO KaYECTBCHHBIX PEAKIUN XJIOPHI-, CYIb(ar- U KapOOHAT-aHUOHOB M KAaTHOHA
aMMOHWUS B pacTBOPE;

20) o6vsicHenue BIUSHUS Pa3TUIHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIH;

21) ymenue xapakmepuzosams MOJIOKCHUE METAJUIOB U HEMETAUIOB B MEPUOAMICCKON CHCTEME 3JIEMEHTOB,
CTPOCHHUE HX aTOMOB M KPUCTAJUIOB, 001IHe (hU3NIECKAEe M XUMHUECKIE CBOMCTBA;

22) 06vsicHenue MHOTOOOpa3usl MPOCTHIX BEIIECTB SBJICHUEM aJNIOTPOIIHH C YKa3aHHEM €€ TIPUYHH,

23) ycmanosenenue pazIMyYMid THIPO-, THPO- M AJIEKTPOMETAUTYPTUU U WLIIOCMPUPOSAHUe ITUX PA3THUUi
MpUMepaMy IPOMBIIIIEHHBIX CIOCOOOB MOJTy4YeHUsI METAIIJIOB;

24) ymenue oasams obuyo xapaktepuctuky snmemeHToB |, 1, VIIA rpymm, a takke Bogopoja, KHCIOPOa,
azora, cepsl, ¢ocdopa, yriepoaa, KpeMHUsS M OOpa30BaHHBIX MMM MPOCTBIX BEIIECTB M BaXHEUIIUX
COeIMHEHUI (CTpOeHHEe, HaXOXJACHHWE B MPUPOJE, MOJydeHHe, (PU3UUYEeCKHe U XHMHUYECKHE CBOWCTBA,
MIPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO0 METAIUIOB M CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouzeo0ums XAMHUYECKHE PacuEThl C MCIOJIb30BAHUEM MOHATHH «MaccoBas JO0JIs BEIIECTBA B
CMECH», «KOJMYECTBO BEIIECTBA», «MOJISIPHBINA 00bEM» MO (hOpMySiaM U ypaBHEHUSIM PEaKIIMii;

27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAYCHUS N3YICHHBIX OPraHUYECKHX BEIIECTB;

28) evinonnenue 0603HAYCHHBIX B IIPOrPaMMe SKCIICPUMEHTOB, pACNO3HABAHUE HEOPTAHUYECKIX BEIIECTB 10
COOTBETCTBYIOIIUM MPU3HAKAM;

29) cobnrodenue nipaBuil 0€30MacHOM pabOThI B XUMHUYECKOM KabuHeTe (J1abopaTtopum).

IIVIAHUPYEMBIE PE3YJIbTATBI OB YYEHUSA

BbinyCKHUK Hay4uTCH

®  3HAMb (NOHUMAMD).
— XMUMHYECKYI0 CHMBOJIMKY: 3HAKH XMMHYECKHX 3JIEMEHTOB, ()OPMYJIbI XUMUYECKUX BEIICCTB, YPaBHCHUS
XUMUYECKUX PEaKIIHii;
— Ba)XHEHIIME XMMUYECKHUE MOHATHS: BEIECTBO, XMMUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE
aTOMHas U MOJIEKYJIsIpHas Macchl, MOH, KaTHOH, AHUOH, XMUMMYECKas CBs3b, DJIEKTPOOTPULIATEIHLHOCTS,
BaJICHTHOCTh, CTENIEHb OKHCIICHHUS,
MOJIb, MOJIIpHAsl Macca, MOJIAPHBIN 00BEM, pacTBOPBI, NEKTPOIUTHI U HEIEKTPOIMUTHI, HIEKTPOIUTHUECKAS
JMCCOIMALUS, OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIEHNE U BOCCTAHOBJIEHUE, TEMJIOBOM 3 deKT peakuuu,
OCHOBHBIE TUITBI PEAKLIUI B HEOPIaHUYECKON XUMHUU;
— (OPMYIHPOBKM OCHOBHBIX 33aKOHOB M TEOPHH XMMHHU: ATOMHO-MOJIEKYJSIPHOTO YYEHHS; 3aKOHOB
COXpaHEHMs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa BELIECTB, ABOrajpo; nepuoandeckoro 3akona /[[. .
MeHeneeBa; TEOPUM CTPOCHHUS aTOMa M YYEHHMs O CTPOEHUHM BEIIECTBA; TEOPHM 3JIEKTPOJUTHYECKOU
JMCCOIMALIUY U YICHHUS O XUMHUYECKON PeaKIny;

®  Ha3bIGAMD.
— XHMUYECKHE HIICMEHTHI;



— COEJIMHEHMS U3yYEHHBIX KJIACCOB HEOPTaHMUECKHUX BEILIECTB;
— OpraHMYecKHe BEIecTBa Mo X (Gopmyne: MeTaH, dTaH, dTUJICH, alleTUJICH, METAHOJI, 3TaHOJI, TTUIEPUH,
YKCYCHAasi KMCJIOTa, TJIF0K03a, Caxapo3a;
®  00BACHAMD:
— (usuveckuii CMBICT aTOMHOTO (TOPSAKOBOTO) HOMEpa XHUMHYECKOTO JJIEMEHTa, HOMEpa TPYIIBI U
nepuoza B nepuoaudeckoit cucreme . . MenzeneeBa, kK KOTOPbIM 3JIEMEHT IIPUHAIICHKUT;
— 3aKOHOMEPHOCTH M3MEHEHUsSI CTPOCHHSI aTOMOB, CBOMCTB 3JEMEHTOB B Mpejienax MaJbIX MepUooB U A-
TPYIII, a TAaK)Ke CBOWCTB 00pa3yeMbIX MU BBICIIUX OKCHIOB U THIPOKCH]IOB;
— CYIIHOCTh MPOLIECCa AEKTPOIUTUIECKON JUCCOLMAIIMK U PEAKIINI HOHHOTO 0 OMEHa;
®  Xapakmepuzo8amu.:
— XHMHUYECKHE 3JIEMEHTHI (OT BOJAOPO/Ia IO KaJIbLIMs) HA OCHOBE MX IMOJIOKEHHUS B TIEPUOINUYECKON CHUCTEME
XUMUYecKux 35eMeHToB J[. 1. MenzeneeBa 1 0COOEHHOCTEH CTPOEHUSI UX AaTOMOB;
— B3aMMOCBSI3b MEXK/Iy COCTAaBOM, CTPOCHHEM U CBOWCTBAMU HEOPTaHUYECKUX BEIECTB;
— XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (MPOCTHIX BEIIECTB — METAJJIOB U
HEMETAJIJIOB, COEIMHEHUN — OKCHJIOB, KUCIIOT, OCHOBAaHUM, aM(OTEPHBIX OKCUIOB M TUJPOKCUIOB, COJICH);
® onpeoenamo:.
— COCTaB BEILECTB M0 UX opMyiam;
— BAJICHTHOCTH M CTEIIEHU OKUCJICHUS DJIEMCHTOB B COCIMHCHHU,
— BUJIBI XUMHYECKOH CBS3U B COCIUHEHUSX;
— THUIMBI KPUCTAJUTMYECKUX PEIIETOK TBEP/IBIX BEIIECTB;
— TMPUHAJIEKHOCTH BEIIECTB K OMPEISIEHHOMY KIIACCy COCTUHEHU;
— THITBI XUMUYECKHUX PEaKIIN;
— BO3MOYHOCTh MPOTEKAHUSI PEAKIIMI HOHHOTO OOMEHa;
® cocmasnsimo:
— CXEMBbI CTPOEHUS aTOMOB MEPBBIX JIBAALIATH AIEMEHTOB Neprondeckoit cucremsl [. . Menneneena;
— ¢GopMyITBl HEOPTAaHUYECKUX COCTMHEHUHN M3yUYEeHHBIX KIIACCOB BEIIECTB;
— YpaBHEHHUS XUMHYECKUX PEAKIMi, B TOM YHCIIE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX, C TIOMOIIBI0O METOa
ANIEKTPOHHOTO OanaHca;
® 0e30nacHo 0bpawamvcsi:
C XUMHYECKOH TIOCYION U TabopaTOPHBIM 000PYI0BaHHEM;
®  IPOBOOUMb XUMUYECKUL IKCNEPUMEHN:
— MOATBEPNKIAIOIMINI XUMUYECKUI COCTAaB HEOPraHUYECKUX COCTUHEHU;
— TIOJITBEPXKIAOITUN XUMHYECKHE CBOMCTBA N3YYCHHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB;
— 10 TIOJIYYCHHIO, COOMpaHUI0O W PAaCIO3HABAaHUIO Ta3000pa3HBIX BEHICCTB (KUCIOpPOAa, BOJOPOAA,
YTJIEKHCIIOTO ra3a, aMMHaKa);
— MO ONpPENeTCHUI0 XJIOPHUI-, CYylIbdaT-, KapOOHAT-HOHOB M MOHA aMMOHHUS C ITOMOIIBIO KAauyeCTBEHHBIX
peaKIuii;
®  GLIUUCTAMD:
— MAacCOBYIO JIOJIF0 XUMHUYECKOTO AJIeMEHTa 1o (hopMylie COeTMHEHUS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE;
— Maccy OCHOBHOT'O BEIIECTBA 110 U3BECTHOW MACCOBOM J0JIH MPUMECEH;
— 00BEMHYIO JI0JTF0 KOMIIOHEHTA ra30BOil cMecH;
— KOJIMYECTBO BEIECTBA, O0OBEM WM MacCy BEIIEeCTBAa MO KOJMYECTBY BeUIECTBA, 00bEMY WM Macce
pEeareHToB, UK MPOJAYKTOB PEAKIIHH;
®  UCNONBL308aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUs 8 NPAKMUYECKOU 0esmelbHOCmU U NO8CEOHEBHOU
HCUBHU.
— nans 6e30macHOro oOpallleHusl ¢ BEIIeCTBAMU U MaTepualiaMHd B MOBCEAHEBHOW >KM3HU M TPaMOTHOTO
OKa3aHUs MEPBO MOMOIIH MPHU 0XKOTaX KUCIOTAMHU U HIeI0YaMU;
— JUTsl OOBSICHEHUS OTAEIBHBIX (PAKTOB U MPUPOJIHBIX SBICHUIA;
— JUTSL KPUTUYECKOM OTIEHKH MH(POPMAIUH O BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY.

Bbll’lyCKHHK IMOJYYMT BO3MOKHOCTb HAYYUTHCHA

L4 XapaKTCpU30BaTb OCHOBHBIC MCTOJbI IO3HAHUSA XUMHUUYCCKUX 0OBEKTOB: Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHUC,
OKCIICPUMCHT, MOACIIUPOBAHHUC,

° pas3iiniaTb XUMHYCCKUC 0OBEKTHI (B CTaTI/IKe)Z
— XUMHYCCKUC 3JICMCHTHI 1 IPOCTHIC BCIICCTBA,



— METaJUIbl 1 HEMETAJIbl U XapaKTePU30BaTh OTHOCHTEIBHOCTh MPUHAUICKHOCTH TaKHMX OOBEKTOB K TOM
WJIM UHOM IpyIIe;
— OpraHU4ecKHe U HEOPraHUYECKUE COETUHEHMUS;
— THJIPOKCHU/IBI (KUCIOPOACOIEpKAIIUE KUCIOThI, OCHOBaHHUS, aM(POTEPHBIE THAPOKCHIBI);
— OKCH/IBl HEcoJIe00pa3yroIue U cojeoOpasyromniue (KUCIOTHbIE, OCHOBHBIE, aM(OTEPHBIC);
— BAQJIGHTHOCTb U CTEIIEHb OKUCIICHUS;
— CHUCTEMATUYECKHUE U TPUBHAJIbHBIE TEPMUHBI XUMUYECKON HOMEHKIIATYPHI;
— 3HAKOBYI0 CHUCTEMY B XUMHHM (3HaKM W (OpMynbl, HHIEKCHl M KOA(PQPHUIHUEHTHI, CTPYKTYpHBIE U
MOJIEKYJISIpHBIE (POPMYIIBI, MOJIEKYJISIPHBIC ¥ MOHHBIC YPAaBHEHHsI PEAKLUH, MOJTHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHHsI PEaKUWi, TEPMOXMMHYECKHE YpaBHEHUsS, 00O3HAUCHHs CTEIIEHW OKWCIICHUS W 3apsga HOHA
B (hopMysie XHMHYECKOTO COCTMHEHU);
. pa3nuyaTh XUMHYECKHUE OOBEKTHI (B JUHAMUKE):
— (u3uYecKre U XUMHUECKUE CTOPOHBI MPOIIECCOB PACTBOPEHHUS U TUCCOIHALINY;
— OKHUCJIMTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIMM U PEAKIIUU OOMEHa;
— CXEMBbl U YPaBHEHUS] XUMUYECKUX PEAKIIHIA;
o COOTHOCHTB:
— 9K30TEPMHUUYECKHE PEAKIIMN U PEaKIIUU TOPEHNUS;
— KaTaJIUTHYECKHUE U (DepMEHTATUBHBIE PEaKLUU;
— MeETaJll, OCHOBHBIN OKCHJI, OCHOBAaHHUE, COJIb;
— HEMeTaJll, KUCJIIOTHBIA OKCHJI, KUCJIOTA, COJIb;
— CTpOEHHE aToMa, BUJ XMUMHUYECKON CBS3M, THI KPUCTAJUIMYECKON pEIETKH M PU3NYECKHe CBOICTBa
BEIIECTBA;
— HaxO0XKJEHHE JIEMEHTOB B IPUPO/JIE U MPOMBIIIIEHHbIE CIIOCOOBI UX MOJYYESHHUS;
— HE0OX0IMMOCTh XMMHUYECKOI0 MTPOM3BOJICTBA U TPEOOBAHUI K OXpaHE OKpYKaIOLIEH Cpebl;
— HEOOXOIMMOCTb MPUMEHEHMsS] COBPEMEHHBIX BEIIeCTB W MaTepuajioB U  TpeboBaHUH K
3I0POBBECOEPEIKECHHUIO;

. BBIJIBUTaTh U KCIIEPUMEHTAIBHO MPOBEPATH TUIIOTE3bl O XUMUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE
UX COCTaBa, CTPOCHUS U MPUHAIICKHOCTH K OTpeAeIEHHOMY Kiaccy (TpYIIe) BEeIIeCTB;
. MIPOTHO3UPOBATH CIIOCOOHOCTh BEIECTBA TMPOSIBIATH OKHCIUTENbHbIE WJIM BOCCTAaHOBHUTENbHBIC

CBOMCTBaA C y‘léTOM CTEIIEHEeH OKHCIICHUS OJIEMCHTOB, BXOJJAIIMUX B €TI0 COCTaB, a TaKXE IMPOAYKTOB
COOTBECTCTBYHOIIHNX OKUCIIUTECIIBHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/If/'I;

L4 COCTaBJIATE YpaBHCHUA peaKHI/Iﬁ C Y4aCTHEM TUIIHMYHBIX OKHCJIHTENCH U BOCCTAHOBUTEICH HAa OCHOBE
QJICKTPOHHOTIO 6ancha;
L4 ONpCACIATh BO3MOXHOCTh ITPOTCKAHUA XUMHUUYCCKUX peaKI_[I/Iﬁ Ha OCHOBEC JJICKTPOXMMHYECKOT'O psaa

HaMpsDKEHUH METalIoB, pPsiia AJIEKTPOOTPHUIATEILHOCTH HEMETAIIOB, TAaONMIIBI PACTBOPUMOCTH U y4éTa
YCJIIOBUM MPOBEACHUS PEAKIUA;

J MIPOBOJUTH PACUETHI 10 XUMUYECKUM (OopMysiaM U YPaBHEHUSIM:
— JUIst BBIBOAA (POPMYIIBI COETMHEHHSI TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;
— JUIs IPUTOTOBJICHUS] PACTBOPA C UCTIOJIB30BAHUEM KPUCTAIIOTUPATOB;
— JUIsl HAXOKJICHHSI IOJIM BBIXO/1a TPOJAYKTA PEAKIIMH 0 OTHOIICHUIO K TEOPETUYECKU BO3MOKHOMY;
— ¢ ucrnoJsib30BaHueM npasuna ['eii-Jlroccaka 06 00bEMHBIX COOTHOIIIEHUSX A30B;
— C UCMOJIb30BAHUEM TOHATUN «KMOJIbY, «KMMOJbY, 4UCIO0 ABOTaApPO»;
— II0 TEPMOXUMHUYECKHM YPaBHEHUSIM PEaKIIUU;

® [POBOJUTH XHUMHYECKUH OJKCHEPUMEHT C HEYKOCHUTEIbHBIM COONIOJIGHUEM TMPaBUI TEXHUKH

0€30MaCHOCTH:
— M0 YCTAaHOBIIEHUIO KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTAaBa COCIMHEHHUS;
— TPH BBIMIOJIHEHUHU UCCIIE0BATEIHCKOTO MPOEKTA;
— B JIOMAIITHUX YCIOBUSX;

o WCIOJIb30BaTh TMPUOOPETEHHBIE KITIOUYEBbIE KOMIIETEHIIMU 7S BBINOJHEHHUS MPOEKTOB U YydeOHO-
HCCIIEIOBATENbCKUX PabOT MO U3YYEHHUIO CBOMCTB, CIIOCOO0B MOyYEHHS M paCIIO3HAHUS BEIIECTB;

o OTIPEIeNIATh MCTOYHUKH XUMHUYECKON WHGOpMAIMK, TMPEACTaBIATh CIUCOK HWH(OOPMAIIMOHHBIX
PECYPCOB, B TOM YKCII€ U HA HHOCTPAHHOM SI3bIKE, TOTOBUTH MHPOPMAITMOHHBIN MPOIYKT U MPE3EHTOBATH €T0;

o OOBEKTUBHO OIEHWBATh HWHGOpPMAIMIO O BEHIECTBAX M XUMHUYECKHX IMpoleccax, KPUTHYECKU
OTHOCUTCSI K TICEBIAOHay4yHOW wuH(pOpMaluu, HEAOOPOCOBECTHON peKkiIamMe B CpeICTBaX MacCcOBOM
uHpOpMaInu;



COJEP)KAHME KYPCA XUMMHH 8 knacca

HavajabHble IOHATHS U 32aKOHBI XUMHHU
Tena u BemiectBa. CBOHCTBa BelIecTB. DTalOHHbIE (U3MYECKHE CBOMCTBA BemlecTB. Marepuanbl u
MaTepuaoBesieHre. Poyib XMMHMKM B JKH3HHM COBpEMEHHOTO oOmecTBa. OTHOIIEHHE OOMIECTBA K XUMHH:
xeModuius 1 xemohoousi.

Mertoapl n3ydenus xumun. HaOmonenune. DxkcnepuMenT MonenanpoBanue. Mojienu MaTepraibHbIE U
3HAKOBBIE WJIM CUMBOJIBHBIE.

l'azer. XKXunkoctu. TBEpaple BemiecTBa. B3anMHbIE Iepexolbl MEXKIy arperaTHbIMM COCTOSHHUSMH
BEIIECTBA: BO3TOHKA (CyOnMMaInus) W JecyOJuManus, KOHJCHCAIMS ¥ HCIAapeHUe, KPUCTAJUTH3AIUS U
IIJIaBJICHUE.

®duznyeckue sBieHud. YucTtele BemiecTBa M cMecH. ['oMoreHHble U rereporeHHble cMmecu. Cmecu
razoo0Opasuble, xuakue u TBEpAbIe. CrocoObl pa3ieneHusi CMeceill: TeperoHKa, WIH JAUCTHIUISLNSA,
oTCTanBaHue, (pUIBTPOBaHWE, KPHCTALIM3AIMS WIM BhIapuBaHue. Xpomarorpadus. IIpumeneHue »Tux
croco0o0B B JTaOOpaTOPHOM MPAKTHUKE, HA POU3BOJICTBE U B OBITY.

XUMHUYECKHE 3JeMEHTBhl. ATOMBI M MOJeKyibl. [IpocTbie M clokHble BelecTBa. AJUIOTPOINHUS Ha
npumepe kuciopoga. OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYIsipHOro yueHus. HMoubl. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUS.

3Haku (CUMBOJIBI) XHMHUYECKUX 3JieMeHTOB. MHpopmanus, KOTOPY0 HECYT 3HAKM XHUMHUYECKHX
AJIEMEHTOB. OTUMOJIOTHSI HAa3BaHUM HEKOTOPbIX XUMHYECKUX dyieMeHToB. Ilepuoanueckas Tabmuna
xumudeckux anemeHToB . 1. MenneneeBa: KOpOTKOIIEPUOIHBIN U JJIMHHOIIEPUOIHBIN BapHaHThI. [lepnoasl
u rpynnsl. ['1aBHast u noboyHas noArpynmnsl, win A- u b-rpynnsl. OTHOCcUTEIbHAS aTOMHAas Macca.

Xumunyeckue ¢Gopmynsl. Munekcsl u  koddduuuentsl. OTHOCUTENbHAs MOJIEKYNIsSpHas Macca.
MaccoBasi [10J11 XMMHUYECKOTO J3JIeMEHTa B coeanHeHuu. MHdopmaius, KOTOpyl0 HECYT XUMHUYECKUE
(bopMyIIBL.

Banentnocts. CtpykrypHBIe (GOpMYNIbl. XUMHUYECKHE DJEMEHTHI C MOCTOSHHOM W TEPEMEHHOMN
BaJICHTHOCTBIO. BBIBOA (OopMynbl coenHEeHHs MO BajeHTHOCTH. OnpeeneHue BaJIEHTHOCTH XMMUYECKOTO
aneMeHTa 1o ¢opmyne BemecTBa. CocTaBleHHEe Ha3BaHUI COEIUHEHUH, COCTOSIIUX M3 JIBYX XUMHUYECKHUX
JJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSTHCTBA COCTaBa BELICCTB.

XUMUYECKUE peakuu. PeareHTsl U NpoAyKThl peakiuu. [[pu3Haku XMMUYECKHX peakiuid. Y caoBUs
UX NIPOTEKaHMs U MPEKpaleHus. Peakuu ropenns. JK30TepMUYECKHE U DHIOTEPMUYECKUE PEAKIINN.

3aKOH COXpAaHEHUs MAacChl BEIECTB. XUMUUYECKUE ypaBHeHUs. COCTaBIeHUE XUMUYECKUX YPaBHEHHUM.
WNudopmanys, KOTOPYrO HECET XMMUYECKOE YpABHEHUE.

Knaccugpukanuss XMMHUYECKHMX peakUuil [0 COCTaBy M UHUCIY pPEareHTOB M IpPOIYKTOB. THIIBI
XUMUYECKUX peakiuil. Peakiuu coenuHeHns, pa3ioxkeHus, 3aMelienns 1 ooMena. Karanuszaropsl u karaaus.

JdemoHcTpauuu
e Kouuekuus MaTeprasoB U U3JECIIAN U3 HUX.
Mojenu, ucnosb3yeMble Ha ypokax (U3UKH, OUOJIOTHH U reorpaduu.
OOBEMHBIE U IAPOCTEPAKHEBBIE MOJIEIN HEKOTOPBIX XMMUYECKUX BEILIECTB.
Mojenu KpUCTaINTIAYECKUX PEIIETOK.
Cobupanue npubdopa Ajs MoJIy4eHUs ra3a U IpoBepKa ero repMeTHYHOCTH.
Bosronka cyxoro Jipa, noja uin HaTaauHa.
ArperatHble COCTOSIHHSI BOJBI.
Pa3nenenue 1ByX HECMEIINBAIOIIUXCS JKUIKOCTEW C IOMOILBIO IEIUTEIbHON BOPOHKH.
JiMcTisATop U ero padora.
VYcranoBka a1 pUIbTpoBaHus U €€ paboTa.
VYcraHoBKa /1711 BeIapuBaHus U e€ padorTa.
Komnexmust ObITOBBIX TPUOOPOB A1t GUIBTPOBAHMS BO3/TyXa.
Paznenenue kpacsiero BenecTa iomacrepa ¢ IOMOLIbIO MeTo1a OyMaXHON XpoMaTorpadpuH.
Mojenu aquIoTpONHBIX MOAU(UKALUI yTaepoia U Cephl.
ITony4yenue o30Ha.
[Toptpetsl n. 4. bepuenunyca u /[. 1. Menaeneesa.
KoHcTpyrnpoBaHue mapoCcTepsKHEBBIX MOJEIEN MOJIEKYII.
Anmnapar Kunma.
Paznoxenune 6uxpomara aMMOHHS.
I'openue cepsl 1 MarHUeBO JIEHTHI.



e Jloptperst M. B. JlomonocoBa u A. JI. JlaByasse.

e OmnbIThl, WITIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BEILIECTB.

e Topenue ¢pochopa, pacTBOpeHUE MPOIYKTa TOPEHHUS B BOJIE M HUCCIICAOBAHHUE MOJYYEHHOTO PAacTBOpa
JIAKMYCOM.

e BsauMozelcTBUE COJIIHON KUCIIOTBI C IUHKOM.

e Jlomyuyenue ruapoxcuna meau(ll) u ero pasnoxeHue npu HarpeBaHUM.

JlabopaTopHbIe ONBITHI
* O3HaKOMJIEHHE C KOJUIEKIMEH 1a00paToOpHOI OCYIbI.
* [IpoBepka repMeTHYHOCTH PUOOPA IS TOTyISHHSI Ta30B.
* O3HaKOMJICHHE ¢ MUHEpaJlaMH, 00pa3yIOIUMHU TPAHUT.
* [IpuroroBiieHre reTepOreHHON CMECH MTOPOIIKOB CEPHI € )KETIE30M U UX pa3zeiieHHe.
* B3anmopeiicTBie pacTBOPOB XJIOPUIOB U HOAUIOB KaJIHsI C paCTBOPOM HHUTpara cepedpa.
* [Tonyuenune runpokcuna meau(Il) u ero B3auMoaelicTBre ¢ CEpHOM KUCIOTOM.
* B3auMoieiicTBHE pacTBOpa COJbI C KUCIOTOM.
* [IpoBepka 3aKOHA COXpaHEHHUSI MAcChl BEMIECTB HAa MTPUMEPE B3aUMOICHCTBHS MIETOUYH C KUCIOTOM.
» IlpoBepka 3akoHa COXpaHEHHS MacChl BEIIECTB Ha TPUMEpPE B3aMMOJCHCTBHS MIEJIOYH C COJIBIO
xeneza(Ill).
* PaznioxxeHue nmepokcuaa BoJA0poia ¢ moMoIbio okcuaa mapranna (IV). 11. 3amenienue xenezom Menu
B MEJHOM KYTIOpOCe.
IIpakTH4eckne padoThI
1. IlpaBuna TexHUKH OE30MACHOCTH U HEKOTOpbIE BUIbI pabOT B XUMHUYECKOH JlabopaTopuu (kabuHere
XUMHH).
2. HabmroieHue 3a ropsiei CBe4O.
3. AHanu3 oYBHI (aHAIOT PabOTHl «OYHCTKA TOBAPEHHOM COJINY).

BaxuHeiinmue npeacraBuTe/ M Heoprannveckux BemecTs. KosimyecTBeHHbIe OTHOLIEHUS] B XUMMH

CocraB Bo3ayxa. [Toustre 00 00bEMHOI f0J1e ((p) KOMIIOHEHTA IPUPOIHOM T'a30BO# CMECH — BO3yXa.
Pacuér 06bémMa KOMIIOHEHTA Ta30BOM CMECH TI0 €ro 00BEMHOM 10J1€ B HA00O0POT.

Kucnopon. O3on. [Tonyaenne kuciaopoaa. Cobupanue u pacrno3HaBaHHUE KHUCIOPOaa. XUMUICCKUE
CBOICTBA KUCJIOPOJa: B3aUMOJICCTBHUE C METAJUIaMH, HEMETAJJIAaMH U CJIOKHBIMH BenlectBamu. [IpuMenenue
kucioposa. KpyroBopot kuciopoaa B mpupo/ie.

Oxkcunpl. OOpa3oBaHue Ha3BaHUM OKCUIOB 1O UX Gopmynam. CocTtaBiaeHue GOPMYIT OKCHJIOB IO UX
Ha3BaHusAM. [IpeacraBuTenn OKCUIOB: BOJIA U YTJICKUCIIBIN ra3, HeraméHasi U3BECTb.

Boaopon B npupone. ®uznueckue U XMMHUECKHE CBOMCTBA BOJAOPOJA, €ro MOJIYyYCHHE U MPUMEHEHHE.

Kucnotel, ux cocraB m ux kinaccuduxanus. Mugukaropel. Tabmuna pacrBopumoctu. CepHas u
COJISIHAs KUCJIOThI, KX CBOMCTBA U MPUMEHECHHUE.

Coun, ux coctaB M Ha3zBaHus. PactBopuMocTh cosieid B Boze. [IpencrtaBuTtenu colieil: Xjaopua HaTpus,
KapOoHaT HaTpus, pocdar KaabIus.

[Tocrosinnas ABoraapo. KomuuectBo BemectBa. Monab. Monspaas macca. KpaTHble enuHMIIBI
M3MEpPEHMS KOJIMUECTBA BEIIECTBA — MWJUIMMOJIb M KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJISIpHAsT MaccChl
BEILIECTBA.

Pacu€Thl ¢ MCIOJIB30BaHUEM MOHATHH «KOJIMYECTBO BEILIECTBA», «MOJIIPHAS Maccay, «IIOCTOSTHHAs
ABoraapo».

3akoH ABoragpo. MomsipHblii 00b€M ra3000pa3HbIX BemiecTB. OTHOCUTENbHASI TUIOTHOCTH Tra3a Io
IpYromy rasy.

KpaTtHble enuHUIBI U3MEpPEHHs] — MUUIUMOJSPHBIA M KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX
BEIIECTB.

Pacuérel ¢ HMCMONB30BaHMEM NOHATHH «KOJIMYECTBO BEHIECTBA», «MOJISIPHAsS MAcCa», «MOJISPHBII
00BEM ra3oBy», «4UCI0 ABOTAIPO».

Iunpocdepa. Kpyroopor Boapl B mpupoae. Dusmyeckne U XUMHUYECKHE CBOICTBA BOJBIL:
B3aHMOJICHCTBUE C OKCHIAMU.

OcHoBaHusl, ux coctaB. PacTBopuMOCTh OCHOBaHMIl B Boje. M3MeHeHHE OKpacKkd MHAUKATOPOB B
uienouHoi cpene. IlpeacraBurenu menouen: THAPOKCUIBI HATPUS, KAJIUS U KaJIbLIUSL.

PactBoputens u pactBopéHHOe BemiecTBO. PactBopbl. PactBopenme. I'mapatel. MaccoBas noiis
pacTBOpPEHHOTO BelecTBa. Pacuérel, CBsA3aHHBIE C UCTIOIB30BAaHUEM MOHITHUS «MaccoBas J0JisI paCTBOPEHHOTO
BCIICCTBAY.



JdeMoHcTpanuu
Omnpenenenne coiepkaHus KUCIOPOa B BO3AYXE.
[Tonyuenue kucnopoaa pas3nokeHUEM NIEpMaHraHaTa Kajaus ¥ epoKCH1a BOAOPOIa.
CoOupaHue MeT0/I0M BBITECHEHHS BO3/yXa M BOJIBI.
Pacno3naBanue kuciopona.
I'openue maraus, xxenesa, yris, cepsl u pochopa B KUCIOPO/IE.
Kosneknus okcunos.
[Tonyuenue, cobupanue u pacro3HaBaHUE BOJOPO/IA.
I'openne Bogopoaa.
B3aumopeiictBue Bogopoaa ¢ okcunom meau(1l).
Komekuust MUHEpaJIbHBIX KUCIOT.
[IpaBuso pa30aBieHUs CEPO KUCIOTHI.
Komnexnus conen.
Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJIEH B BOJIE.
HekoTopbie MeTanibl, HEMETAJJIbl U COEUHEHMSI C KOJMYECTBOM BEILIECTBA, paBHBIM 1 MOJIb.
Monens MoasipHOro 00BbEMa ra3000pa3HbIX BEIIECTB.
Komnekuust ocHOBaHUIA.
JlabopaTopHble ONbITHI
* [ITomyTHEHNE N3BECTKOBOW BOJIBI IIPU IIPOITYCKAHUH YIJIEKUCIIOTO Tasa.
* [Tonyyenue BoAopo1a B3aMMOJICUCTBUEM LIMHKA C COJITHOW KHUCIOTOM.
* Pacrio3HaBaHue KHCIOT € IOMOIIIBIO MHIUKATOPOB.
 3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOUHOM cpeie.
* O3HaKOMJICHHUE C MIpernapaTaMy JOMAaIIHEeW Wi IIKOJIbHON alTeuKH: pacTBOPAMHU MEPOKCHUAA BOJIOPOAA,
CIIMPTOBOM HACTOMKH HOJA, AMMHUAKA.
IIpakTH4eckne padoThI
4. Tlomyuenue, coOMpaHue U pacro3HaBaHUE KUCIOPO/Ia.
5. [ony4yenue, coOupanue u pacro3HaBaHHE BOJAOPOA.
6. [TpuroroBiieHre pacTBOpa ¢ 3aJaHHON MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA.

OcHOBHBbIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHU I
O6oOmenue cBeAeHUN 00 OKCcHAax, WX KiIacCH(pUKAIMKM, Ha3BaHUAX W cBoicTBax. CrocoObl
MOJIy4€HHS] OKCUIO0B
OcHoBaHus, UX Kiaccu(ukaiys, Ha3BaHUSA M CBOWCTBa. B3anMojeicTBrE C KUCIOTaMH, KUCJIOTHBIMU
OKCHJIaMU U coJiiMH. Pa3iiokeHne HepacTBOPUMBIX 0CHOBaHUH. CrtocoObI IOJIydeHUSI OCHOBAHHA.
Kucnotel, ux knaccudukanus u HazpaHus. OOIMe XUMHYECKHE CBOMCTBA KUCIOT. B3anmmonelicTBue
KUCJIOT C METaUIaMHU. OJIEKTPOXUMUYECKUW psAJl HANpsDKEHUM MeTauioB. B3anmoneicTBHE KHCIOT C
OKCHJAaMH METa/UIOB. B3auMojelcTBHUE KHUCIOT C OCHOBAHUSMHM — peaKUUs HEWTpaIu3aluu.
BiaumoneiictBue kucnot ¢ consamu. [lomyyenne 6ecKUCIOPOAHBIX U KUCIOPOICOIEPKAINX KUCIIOT.
Comu, ux kimaccudukanus W CBOMCTBA. BiammonelicTBHue coyieil ¢ MeTallllaMH, OCOOCHHOCTH AITHX
peakuuii. BzaumoelcTBue cosieil ¢ cosmu.
I'eneTnyeckue psaapl MeTalIa U HeMeTaula. ['eHeThuecKas: CBA3b MEXK]y KJIaccaMU HEOPraHUYECKUX
BEIIIECTB.
JlabopaTopHbIe ONBITHI

* B3aumoielicTBre OKCcHa KalabIUs C BOJOM.

* [ToMmyTHEHHE U3BECTKOBOU BOJBI.

* Peaknusl HeUTpanu3amuu.

* [Tonyuenue runpoxcuna meau(Il) u ero B3aumopeiicTBre ¢ KUCIOTOM.

* Paznoxenne ruapoxcuaa meau(Il) mpu narpeBanuu.

* B3aumogeiicTBHE KHUCIIOT ¢ METaJIaMH.

* B3aumopeiicTBHE KUCIIOT C COJISIMH.

* O3HaKOMIICHUE C KOJIJICKIIUEH CONICH.

* Bzaumopeiictaue cynbdara meau(Il) ¢ xenezom.

* B3aumoieiicTBrE COJIei ¢ COISMU.

* ['eHeTHYECKAS CBSI3b MEXY KJIACCaMU HEOPTraHUUYECKUX BEILIECTB HA IPUMEPE COCIUHEHUN MEJIU.
IIpakTnuyeckne padoTsl



7. Pemrenne SKCIICPUMCHTAJILHBIX 3a1a4 IO TCMC «OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX COGHHHGHHﬁ)).

Ilepuonnyecknii 3aK0H M epUOAMYECKAs cCTeMa XUMMHYecKHX djieMeHTOB JI. . MenaeseeBa.
Ctpoenue atoma
EcrtecTBeHHble ceMelcTBA XHMHUYECKUX JJIEMEHTOB: IIEJIOYHBIE WU IIEJOYHO3EMENIBHBIE METAIbI,
rajioreHbl, HHEpTHbIC (OmaroponaHbie) razbl.  AMQOTEpPHOCTb. AMQOTEpHbIE OKCHABI M THAPOKCHUIBI.
KomruiekcHeie comnm.

Otkpertue [J[. V1. MenzeneeBbIM MEPUOAMUECKOTO 3aKOHA M CO3JaHUE UM IEPUOJAMYECKON CHUCTEMBI
XMUMHMUYECKUX DJIEMEHTOB.

ATtoMbl Kak (hopMa CyLIECTBOBAHUS XUMHYECKHX 3J€MEHTOB. OCHOBHBIE CBEAECHUS O CTPOCHUU
aToMoB. Jloka3arenbcTBa CIIOXKHOCTH cTpoeHus aTtomoB. OmnbiTel Pesepdopna. Ilnanerapnas monenb
CTpOEHHS aToMa.

CocTaB aTOMHBIX siiep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIBHAS aTOMHAs Macca. B3auMocBs3b noHATHI
«IIPOTOHY, «HEUTPOH», KOTHOCUTEIIbHASI aTOMHAsi Maccay.

Muxkpomup. DnexTponbl. CTpoeHHe 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKHX dmeMeHToB 1—20.
[TonsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otomnbl. Gusnueckuii cMmpica cumMBosHKY [lepuonnueckoii cucrembl. CoBpeMeHHast POopMyTHpOBKa
MEePUOINYECKOr0o 3aKoHa. l3MeHeHus CBOWCTB 3JIEMEHTOB B NEPUOJAAX U IpyNNax Kak (PYHKIHS CTPOCHHS
AIIEKTPOHHBIX 000JI0YEK ATOMOB.

XapakTepucTUKa dJeMEHTa-MeTaljla U 3JeMEHTa-HeMeTalljla M0 MX IOJIOKEHHIO B MEPHUOIUYECKON
cucteMe Xxumuaeckux 3yemenToB JI. 1. Menneneena.

JdeMoHcTpauuu
Paznuunbie opMbl TaOIUIl TEPUOAUUECKON CHCTEMBI.
MoaenupoBaHue NocTpoeHus nepuoandeckou cucremel . M. Menaeneena.
Monenn aToMOB XUMUYECKHUX 3JIEMEHTOB.
Moieni aTOMOB 3JIeMEHTOB 1—3-T0 TIepHoI0B.
JladopaTopHble onbIThl * [lomyueHne aMpoTepHOTO THAPOKCHIA U UCCIICIOBAHUE €TO CBOMCTB.

Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUU
HNonnas xumuueckas cBs3b. MoOHBI, oOpa3oBaHHbIE aTOMaMH METAUIOB M HeMeTalioB. CxeMmbl
00pa3oBaHUsl HIOHHOM CBSI3M JUIsi OMHAPHBIX COeMMHEeHNH. MIOHHBIe KpUCTAIITMYECKHE PEMIETKN U (PU3HUECKIE
CBOMCTBA BEIIECTB C 3TUM TUIIOM Pem€éToK. [ToHsATHE O GOPMYIBHOM €TMHHUIIC BEIECTBA.

KoBanenTHas XxuMmuueckasi CBsI3b. DJIEKTPOHHBIC U CTPYKTYpHBIC (opmyibl. [ToHATHE O BaJE€HTHOCTH.
KoBanentHas HemossipHas cBs3b. Cxembl 00pa30BaHUs KOBAJCHTHOUW CBSI3M Il OMHAPHBIX COCAMHEHUH.
MonekynsipHble U ATOMHbBIE KPUCTAJUIMYECKHUE PEIIETKHA U CBOMCTBA BEMIECTB C 3TUM THUIIOM PEIIETOK.

DIJIEKTPOOTPUIIATEIBHOCTh. Psin anexkTpooTpunarenbHocTd. KoBanieHTHast moJisipHash XUMHUYECKast
cBsa3b. Jlumonb. Cxembl 00pa3oBaHUs KOBAJICHTHOW TOJSPHOW CBSI3W Uil OWMHApHBIX COCAMHEHUH.
MonekynspHble U ATOMHbBIE KPUCTAJUIMYECKHUE PEIIETKHA U CBOMCTBA BEMIECTB C 3TUM THUIIOM PEIIETOK.

Merannuueckass XUMUYECKasi CBSI3b U METaJUIMYECKasi KpucTajndeckas pemerka. CBoCTBa BEIIECTB
C ATUM TUNOM pem€ToK. Eaunas npupoga XUMUYECKUX CBS3EH.

Crenenb okucieHusi. CpaBHEHHE CTENEHM OKUCICHHMS W BajeHTHOCTU. [IpaBuna pacuéra creneHei
OKHUCJICHUS 10 POpMYIIaM XUMHYECKUX COECTUHEHUH.

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OrnpeneneHrue CTENeHe OKUCICHUS IS AJIEMEHTOB,
00pa3yoIux BeUIeCTBa pa3HbIX KJIaccoB. Peakiuu MOHHOTO oOMEHa M OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu. OKUCIUTENb W BOCCTAHOBHUTENb, OKUCJIEHHME M BOCCTaHOBJIeHHE. COCTaBIEHUE YpaBHEHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINIl METOJOM AJIEKTPOHHOTO OanaHca.

JdeMoHcTpanuu
e Bugeodparments! u cnaiinsl « loHHas XMUMHUECKast CBSI3bY.
o  Kotekius BENecTB ¢ HOHHON XUMHUYECKOU CBS3BIO.
e Mojenu HOHHBIX KPUCTAUIMYECKUX PEMIETOK.
e Bugeodparments! u cnaiinbl «KoBajgeHTHass XUMHUYECKasi CBS3hY.
e Komekius BemecTB MOJEKYISIPHOTO U aTOMHOTO CTPOEHHSL.
e Mojenu MOJEKYJISPHBIX U aTOMHBIX KPUCTAJUIMUYECKUX PEIIETOK.
e Bugeodparments! u cnaiiipl «MeTamuinueckas XMMUYECKast CBSI3bY.
o Komekuus «MeTaibl U CIUIaBbI.
e BzanMojeiicTBHe IMHKA C CEPOil, CONTHOM KUCIOTOU, XnopuaoM meau (II).



e [opeHue maraus.
e BzaumopelicTBue XJIOPHOW U CEPOBOJOPOIHON BOJBI.
JlabopaTopHble ONbITHI
* I3rotoBiieHrE MOAEIIN, WILTIOCTPUPYIOLLIEH CBOMCTBA METAINIMYECKOU CBS3U

KaJIeHIlapHO - TEMATHIECCKOC IJIAHUPOBAHUE
8 KIIACC
(2 u B Hemento0, 68 vacoB + 2 yaca B pesepBe = 70 yacoB)



Ne Hara
n/m Tema ypoka XapakTepucTuKa AeATeJIbHOCTH yuammxes: YV /|
IaH | Qaxkr
peryJs- Mo3HaBa- KOMMYHH- | THYHOCTH
THBHbIE TeJbHbIE KATUBHBI | ble
e
Tema 1. BBenenue B xumuio (6 yacoB)

1 Bsenenue. Xumusa — gactb dopmu- ®opmupoBanu | Popmu- ®opmu-
ecrectBo3HaHus. [Ipenmer poBaHUe € yMeHus poBaHue poBaHue
xumuu. Bemectna. MOHATHUSA O | HAOIIOATh, YMEHUS UHTEpeca

2 [IpeBpamienus Bemects. Poip | Xumuu u JIeNIaTh paboTaTh K HOBOMY
XHUMUU B )KU3HH YEJIOBEKA €e poJIi B | BBIBOJBI IPH B Mapax, MpEMETY.

3 IIpakTuuyeckas pabora Nel. | )KU3HH IIPOBEACHUYU OTBEYaTh
«IIpuémsr YEJIOBEKA | OMBITOB, Ha
oOpallieHus ¢ J1abopaTOPHBIM YMEHHUS BOIIPOCHI
000pyT0BaHUEM) paborats ¢ YUUTEIIA,
Hucrpykrax Th KHHUI'OHM U C YMEHHE

4 [Tepuonnueckas cucrema IIEPUOINIECKO | UCITOJIB30-
XUMHUYECKUX dneMeHToB JI. 1. i CHCTEMO. BaTh
MenpeneeBa. 3HaKu XUMHYECK
XUMHUYECKUX DJIEMEHTOB. Ui S3BIK,

5 Xumuyeckue GopMyJIbl. yMmeHue
OTHOCHTENBHAS aTOMHAS U paborars
MOJIEKYJIIpHAsl Macca. ¢

6 IpakTuyeckas pagora No2. XUMHYeC-
«Habmronenue 3a ropsiei KOH
ceevoity Mucrpykrax Th OCY 0.

Tema 2. ATOMBbI XHMHYECKHX 3J1eMeHTOB (7 4acoB)

7 OCHOBHBIE CBEJICHHS O dopmu- ®opmupoBann | Popmu- dopmu-
cTtpoeHnn atoMoB. Cocras poBaHue € YMEHHUS poBaHue poBaHue
aToMOB. M30TOTIBI MOHATUI O | paboTaTh C YMEHHUS HMHTEpeca

8 CtpoeHue 31eKTPOHHBIX CTPO€-HUU | KHUTOM, CIyIIATh K
000JI04€K aTOMOB. aToma, yMEHUs y4uTeNsA, | KOHKpET-

9 Wonsl. MoHHAs XxuMHu4uecKkass | XMMHUYECK | UHTEIPUPOBAT | BECTH HOMY
CBSI3b. OH CBSI3U U | b 3HAHUSA U3 Aol C | XUMHYECK

10 KoBanentHas cBA3b. €e BUax. ¢bu3uku B YYUTEIIEM | OMY

11 Mertannnueckas XUMUYECKast XUMHUIO. 1 JIpyruMu | 311€MCH-
CBS3b yYallUMH- | TY, IOMCK

12 O60061enue u cal. JOTIOTTHUT
cHUCTeMaTHu3anus 3HaHUH 110 €IbHOM
TeMe: «ATOMbI XUMHUYECKHUX HHpOpMAL
DJIEMEHTOB) UK O HEM.

13 KonTpouabHas padora Nel
1o Teme: «Amomwi
XUMUYECKUX DTIEMEHINOBY

Tema 3. IlpocTsie BenrecTBa (5 4acoB)

14 IIpocTslie BewecTBa- dopmu- YMeHnue YMenue Osnane-
METaJUIb. poBaHue paboTaTth C COTPYAHH | HHE

15 [IpocTsie BemecTBa- MOHSTHS O | YUeOHUKOM, 4aTh C HaBbIKa-
HEMETAJUIbl. AJUIOTPOTIHSL. METaulaX, | JOMOJHUTENbH | YYUTENEeM | MU JUIs

16 KonnuecTBo BemiecTBa. HeMeTauia | oi B TIOUCKE | PAKTH-
Monb. MonsipHas macca X, JIUTEPATypOi u cobope YECKOU

17 MoJispHBIi 00bEM T'a30B. KOJIMYECTB | MEPUOAUYECKO | MH(pOpMaIl | JesSTeNb-

18 Pemenue 3amay mo remam: € BCIICCT- W CHCTEMOM. nu, HOCTH.
«Monsapnviii 06vem 2a308, Ba. CJIYHIaTh




\ KOJIUYECmE0 8eujecmaa. | \ ero. \
Tema 4. CoennHeHUs] XUMHYECKHX 3j1eMeHTOB (16 yacoB)
19 CreneHp OKUCIICHUS. ®opmupoB | YMeHue YMeHue YMenue
20 Baxueitmue knaccol aHue paboTtath ¢ paboTarh | HCHOJIb-
OMHAPHBIX COCTUHEHMUIA. MOHSTHS O | YIEOHUKOM, B [1apax, B | 30BaTh
Oxcupl. CTCTICHH YMCHHE rpymnmax, | 3HaHWS B
21 OcHoBaHus. OKHcIe- CONOCTaBJIATh, | OTBEYATh | OBITY.
22 KuciaoTsr HUS, paboTtath ¢ Ha
23 Comu KJIACCOB dbopmynamu. BOIIPOCHI
24 Cocrasnenne Gopmyn cosieid. | COCAUHECHU yauTens.
25 O06o061eHne u H, YCTBIX
CHCTEMATH3aIs 3HaHUH 110 BeIIECT-
Teme «BakHelire Kiiacchl Bax "
OMHAPHBIX COCTUHEHUIN) CMCCAX.
26 AmopdHbIe 1
KPUCTATMYECKHE BEIECTRA.
TUIBI KPUCTATUTHYECKUX
pelIeToK
27 UucTeie BemecTBa U CMECH.
28 IpakTuyeckas padora Ne3.
«AHaJM3 TTOYBHI ¥ BOJIBDY
Hucrpykrax Th
29 MaccoBast J10Jis
KOMITOHCHTOB B CMECH
30- | Pemenne 3amau Ha
31 HaXOKIEHUE MacCOBOU JI0JIA
KOMITOHEHTOB CMECH.
32 IIpakTnyeckasi padora Ned,
«IpurotoBienue pacTeopa
caxapa C 3aJIJaHHOM MacCcOoBOM
JI0JIEN PaCTBOPEHHOTO
BeniectBay UncTpykraxk Th
33 O6o0mmenue u
cUCTeMaTH3allusl 3HAaHU 110
teme: «CoeTuHeHUs
XUMHUYECKUX DJIEMEHTOBY.
34 KonTpoabHas padora Ne 2
o teme «CoeTuHeHus
XUMHUYECKUX DJIEMEHTOBY
Tema 5. U3menenusi, npoucxoasimnme ¢ Bemecrsamu (12 yacon)
35 dusnveckue IBICHUS B ®opmupo | YmeHnue YmMenue YMenue
XUMHH. BaHUE paboTathb C BECTHU UHTETPUPO
36 XuUMHYECKUE SIBIICHUS. HNOHSITHI O | yYCOHUKOM, AAJIOT, BaThb
XUMUYECKUE peaKluu XMUMHYECK | MEepHOIUYecko | paboTaTh | MOJy4YeHH
37 3aK0H COXpaHEHHs MacChl ux it cucreMot, B Mapax, bI€ 3HAHUS
BeEIIECTBA. XUMHUYECKUE peaKIusIX, | aJropuTMOM paboTtath | B
YPaBHEHHSL. UX TUTAX; | pacCTaBlIEHUS | C MpaKTHYeC
38- | PacuéThl 0 XUMHUYECKUM YMEHHUS KOO(QUIMEHT | yuuTeleM. | KOH
39 YpaBHEHUSIM nucarb OB B KU3HU.
40- | Tunbl XUMHYECKUX peakiuid. | PCAKIUU U | XUMHUYCCKHX
41 paccTaBiis | ypaBHEHHSIX;
42 CKOpOCTh XMMHUYECKUX Tb YpaBHC- | YMCHUC
peakumii. Katanuzaropsl. HHC B HHTETPUPOBAT
43 | IlpakTnueckas padora NeS, | XUMHHCCK | b SHAHHS U3
« IIpu3HaK¥ XUMHUYECKHX nx ¢usuky B
peakumii» Uuerpykrax Th | PCAKIMAX. | XHMUIO.




44- | O0oOuIEeHHE U

45 CHCTEMAaTH3alus 3HAHUH 110
TeMe «H3menenus,
npoucxoosuwue ¢
seuecmaeamuy.

46 KonTpoabHnas padora Ne3.

1o teme «Hs3menenus,
npoucxooswue ¢

gewecmeamu.
Tema 6. Teopusi 31eKTPOJUTHYECKOH THCCOIUANMU U CBOHCTBA KJIACCOB HEOPraHMYeCKUX COeJUHEeHU
(21 yacoB)

47 PactBopenue kak gusuko — | @opmupoBa | YMeHue ®opmupo | PopmMupo
XUMUYECKUH npouecc. Tumnsl | HUE paborats ¢ BaHUE BaHUE
pactBopoB. [IoBTOpHBIN HOHATUM O | y4EOHUKOM, | YMEHUs YMEHHUS
nHCTpyKTax no T.b. pactBopax, | yMeHuUE paboTaTh | UHTETPUPO

48- | DmexTponHuTHYecKas JNEKTPO- COTOCTABJIAT | UHAMBUAY | BaTh

49 muccoranust (3/1) 1 Teopust | TUTUYECKON | b, pabOTATh C | QJIbHO U B | 3HAHUSA O
)l nuccorman, | popMmynamu. | mapax, pacTBOpax

50- | MoHHbIe ypaBHEHUS peakiuii | WU, HOHHBIX COTPYOHH |, KHCJIO-

ol YpaBHEHUSX 4aTh C Tax,

52 Y CmoBus MPOTEKAHUS , KHCJIOTax, YYUTENIEM, | OCHOBAaHU
XUMHUYECKUX PEAKIUM Mexk Iy | OCHOBaHWMIA, yMEHHe X, COJISIX
pacTBOpaMHu dJICKTPOJIMTOB COJIIX, 3a1aBaThb " OKCHIax
710 KOHIIA OKCH/IOB, BOTIPOCHL. | B

53 Kucnotsl B cBete TO/] OKHCITUTCITH IIOBCC/IHEB

54 OcHoBanus B cBete TO/] HO- HYIO

55 Oxcupl, ux Kaaccupukaius | BOCCTAHOBU KHU3HB.

U CBOIICTBA. TEIBHBIX

56 Conu, ux cBoiicTBa PCaKIyaXx.

57 I'eHeTn4eckas CBSI3b MEXKITY
KIlacCaMH Heoprauudeckux | LOPMHpOBa
COEIMHEHUH. HAC yMCHU

58 | Mpakrudeckas padora Ne6, | Pa0OTath
« VloHHBIE peakum» yIeOHIKOM,

Hucrpykrax Th ajaroputma

59 O6061enHue u MH
cucTeMarnsanus 3Hanuii mo | COCTABICHH
teme: «PacTBopeHue u L HOHHBIX
pacTBOPBDY. YpaBHCHHH

60 OxkucnuTensHo- 1
BOCCTAHOBHTE/IbHBIE peakiuy | PACCTaHOBK
(OBP). 1

61 CBoiiCTBa IPOCTHIX U Ko uuue
CJIOXHBIX BEILIECTB B CBETE HTOB B
T3 1 OBP OKHUCITUTEINh

62 IIpakTnueckas padora Ne7. Ho”

YcnoBus mpoTeKaHus poccTatonn
XUMUYECKUX peaKkIuii Mex a1y TEBHBIX
pacTBOpaMH 3JIEKTPOJUTOB PEAKIIHAX.
710 KOHIIa

HNucrpykrax Th

63 IIpakTnueckas padora Ne8

Neg CBoiicTBa KHCIIOT,
OCHOBAHUMU, OKCUIOB U
COJIEH.

HNucrpykrax Th




64

[Ipaktuyeckas pabota Ne9
Pewrenne
SKCIEPUMEHTAJIbHBIX  3aJ]ay.
HNucrpykrax Th

65

O6o06menne n
CUCTEeMaTU3alUs 3HAHUI 110
teme «PacTBopeHue.
PactBopsl. CBoiicTBa
PacTBOPOB BJIEKTPOJIUTOB,
noHHbIE ypaBHeHUs, OBPy.

66

HroroBasi KOHTpOJIbHas
padora Ne4 3a kypc xumuu 8
KJacca

67-
68

Ananus utorosoi
KOHTPOJIbHON paOOTHI.
Htorosoe 3austue

69

Paz6op 3amanuit OI'D 1
JacTH

70

Pemtenue 3amau 32-33 OI'D




