rocylapcTBEHHOE Or0KeTHOE 001Ieo0pa3oBaTelibHoe yupexkaeHue Camapckoii
o0acTi 0CHOBHAs 001Ie00pazoBaTeNbHast HIKOJIa ¢.3a00pOBKa MyHUIUIIAILHOTO

paitona Cei3panckuii Camapckoit obsactu

PaccmoTtpeno u npusATO

Ha 3aceganuu MO yuurenei,
paboTaroux Ha ypoBHE
OCHOBHOTO 00111eT0 00pa30BaHUs

[Iporokon Ne 2 oT
«25» aBrycta 2022 rona

PykoBoaurens MO

Hocxkoga E.B.

[Iposepeno.PexomenoBaHo k
YTBEPKACHHUIO.

«29» asrycra 2022 roma

H.o.3amecturens gupekropa
o YBP
CemenoBa E.M.

YTBep)KIleHO K HCIIOJIB30BaHUIO B
00pa3oBaTEIbLHOM TIpoliecce
Yupexnaenus

[Tpuxa3 Ne 296 -on
oT « 29» aBrycta 2022 rosna

Hupekrop  T'BOY OOII
c.3abopoBka

JI.B. Kynaruna

PABOYAA ITPOI'PAMMA

y4eOHOTO mpeaMeTa «XUMHUSI»

8-9 kiacc



Pabouas mporpamma no xumuu B 8-9 kinaccax pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU K
pe3yibTaram o0ydenus: denepanbHOro rocy1apCcTBEHHOTO 00pa3oBaTeIbHOIO CTaHapTa
OCHOBHOTO o6mrero oopazoBanus (IIpuka3z MunoOpuayku Poccun ot 17 gexadpst 2010r. Ne 1897
«O06 yrBepxkeHNH (peaeparbHOTO rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa OCHOBHOTO
oOmrero oOpazoBaHus» (C U3MEHEHUSIMHU, BHECEHHBIMH MTprKa3oM MunoOpaayku Poccun ot 31
nekaops 2015r. Ne1577), ¢ OOIT OO0 I'BOY OOII c. 3a6opoBka, ¢ aBTOPCKOW ydeOHOM
IIPOrpaMMOn

I'adpuensu O. C.  «Xumus. [IpumepHsie paboune nporpammsl. [IpenmeTHas iuHus
yuebnukoB O. C. 'abpuensna, 1. I'. Octpoymona, C. A. CnankoBa. 8—9 Kiacchl :
yueb.mocobue st obmeoopaszoar. opranuzaiuii / O. C. 'adpuenss, C. A. CiaakoB — M. :
[Tpoceemienue» u Bo3moxkHocTsiMu Y MK T'abpuensna O.C. yueOHuka:

Xumus. 8 kmacc: yueb. misi obmieoopazosar. yupexaenuid / O.C.I'abpuensa, N.I'.Octpoymos,

C.A. Cnankos..- M.: [IpocBenienue
Xumus. 9 knacc: yuel. mist obmieoopazosar. yupexaenuid / O.C.I'abpuensa, U.I.Octpoymos,
C.A. Cnankos..- M.: [IpocBenienue

B cootBerctBUM ¢ yue6HBIM maHoM ['BOY OOILI c. 3a0opoBka nmpeaMeT «XuMus» U3ydaeTcs
¢ 8 mo 9 knacc.

Pacrnipenenenne yueGHOro BpeMeHH Ha M3y4eHUE «XHUMHUHU » 0 rojilaM 00ydeHUs PeICTaBICHO
B Tabnuue:

Knacc KomanyectBo 4acos B KonnuecTBO 9acoB 3a y4eOHBIN TOT
HEEII0

8 2 68 JacoB

9 2 68 JacoB

M3 HIX KOHTPOJIBHBIX, POBEPOYHBIX M MPAKTHIECKUX padoT:

Kiacc KonTposibHbie [IpakTnueckue [IpoBepounbie

paboTsl paboThI padboThI
8 2 4. 6 u. 24
9 3y 74 -

1.Ilnanupyemble pe3yabTAThI 00y4eHHUs

BblnmyCKHUK Hay4duTCs

®  3HAMb (NOHUMAMD).
—XHMHUYECKYI0 CHMBOJIMKY: 3HAKH XUMHUYECKUX DJIEMEHTOB, (DOPMYJIbI XMMHYECKHX BEIECTB,
ypaBHEHUS XUMHUYECKUX PEaKIIU;
— Ba)KHEHIIME XUMHUYECKUE TIOHSATHUS: BEIIECTBO, XUMHUYECKHI JJIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTENIbHbIE aTOMHAs M MOJIEKYJISpHAasi Macchl, UOH, KaTUOH, aHUOH, XUMHUYECKasl CBS3b,
ANIEKTPOOTPHUIATENEHOCTD, BAJICHTHOCTD, CTENIEHh OKHCIICHUS,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBI OO0BEM, pPACTBOPHI, JIEKTPOJIUTHI U HEIIEKTPOJHUTHI,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLMAIUS,  OKHUCIUTEeNb W BOCCTAHOBHUTENb,  OKHUCIEHHE U
BOCCTaHOBJICHUE, TEIJIOBON A(PQPEKT peakiuu, OCHOBHBIE THUIIBI pPEaKIUd B HEOPraHUMYECKOUH
XUMUH;
— (GOpMyYIHUPOBKM OCHOBHBIX 3aKOHOB W TEOPUH XUMHUHU: aTOMHO-MOJICKYJSIPHOTO YUYEHUS,
3aKOHOB COXpaHEHHWsI MacChl BEIIECTB, TIOCTOSHCTBA COCTaBa BEIIECTB, ABOTaapo;



nepuoanudeckoro 3axkona JI.MI. MenneneeBa; TCOpUM CTPOCHHMS aTOMa U YYEHHsI O CTPOCHMH
BELIECTBA; TEOPUU JIEKTPOJIUTUYECKON TUCCOLMAIIMMN U YUEHUSI O XUMUYECKON PEaKLIMH;

®  HA3bI6AMDb:
— XMMHUYECKHUE JIEMEHTHI;
— COEIMHEHHUS U3YUYEHHBIX KJIaCCOB HEOPTraHMYECKUX BEIECTB;
—OpraHn4ecKkue BellecTBa Mo uX (GopMyse: METaH, ATaH, ITUJIEH, alleTHIIEH, METAHOJI, 3TaHOJI,
[IMLIEPUH, YKCYCHAs KUCJI0Ta, TJII0K03a, CaXxapo3a;

®  00bACHAMD:
— (U3UUECKUI CMBICI aTOMHOTO (MOPSIKOBOTO) HOMEpAa XMMHYECKOTO JJIEMEHTa, HOMepa
rpynnel M nepuojga B nepuoaudeckor cucreme .M. MeHnneneeBa, K KOTOPBIM JJIEMEHT
MIPUHA/IIEIKHUT;
— 3aKOHOMEPHOCTH HM3MEHEHHs] CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IMpeJesiax MajlbIX
MEPHOJIOB U A-TPYIII, a TaKKEe CBONCTB 00pa3yeMbIX UMU BBICHIMX OKCHUJOB U THIPOKCHJIOB;
— CYILHOCTb MpoIiecca AIEKTPOJUTUUECKON AUCCOLUAIINY U PeaK[iii HOHHOTO 0OMEHa;

®  Xapakmepuzoeambv:
— XHUMHYECKHE DJJIEeMEHThl (0T BOJOpOJa 10 KajblMsl) Ha OCHOBE UX IIOJOKEHUS
B NIEPUOJIMYECKON cHucTeMe xumuueckux oaneMmeHTtoB JI.MI. MenneneeBa u 0coOEHHOCTEM
CTPOEHUS UX aTOMOB;
— B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHUEM U CBONCTBAMU HEOPraHUYECKHUX BEIIECTB;
— XMUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (IIPOCTHIX BELIECTB —
METAJJIOB U HEMETAJJIOB, COEIMHEHUI —OKCUA0B, KMUCIIOT, OCHOBAHUN, aM()OTEPHBIX OKCUIOB U
TUAPOKCHJIOB, COJICH);

® onpeoensims.
— COCTaB BEIECTB 0 UX (popMyram;
— BAJICHTHOCTB U CTEIIEHU OKHUCIJICHUS DJIEMEHTOB B COCIMHEHNUU;
— BHJIbI XUMUYECKOH CBS3U B COCAMHCHUSAX;
— THIIBI KPACTAJUNIMYECKUX PEIIETOK TBEPIABIX BEILIECTB;
— NPUHAAJIEKHOCTD BEIECTB K ONPEICIEHHOMY KIIaCCy COCIUHEHUH;
— THIIBl XUMUYECKHUX PEaKINN;
— BO3MOYKHOCTb IIPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa;

® cocmasaamy:
— CXEMBbl CTPOEHHMS aTOMOB IIEPBBIX [BAJLATH 3JIEMEHTOB Inepuoandeckor cucremsl .M.
Menneneena;
— (hopMyJIbl HEOPraHMUYECKUX COSAMHEHUM N3yUYeHHBIX KIIACCOB BELIECTB;
— YPAaBHECHMsI XUMHUYECKUX pPEaKUUd, B TOM 4YHCIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
IIOMOIIIBIO METO/A IEKTPOHHOI0 OajaHca;

® 0Oe30nacHo obpawamovcsi:
C XMMHMYECKOW MOCY01 U JIab0paTOPHBIM 000PYA0BaHUEM;

®  1POBOOUMb XUMUUECKUL IKCNEPUMEHN.
— NOATBEPKAAOINNA XUMUUECKUN COCTaB HEOPraHUYECKUX COEIUHEHNUN;
— NOATBEPKAAOINN XUMUYECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;
— 10 TOJIyYEHHMI0, COOMPAaHHI0O M PACHO3HABAaHUIO TIa3000pa3HBIX BEIIECTB (KUCIOpOJa,
BOJIOPO/JIa, YTJIEKUCIIOTO ra3a, aMMHaKa);
— [0 ONpEIENCHHUI0 XJIOpUI-, Cyiab(ar-, KapOOHAaT-MOHOB M HOHA aMMOHHS C ITOMOIIbIO
KAauEeCTBEHHBIX PEaKLIU;

®  GLIYUCTAMD:
— MAacCOBYIO JIOJIF0 XUMHYECKOTO 3JIeMEeHTa o (popMysie CoeTMHEHMS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
— Maccy OCHOBHOTI'O BELIECTBA [10 U3BECTHOM MacCOBOM JJOJIM NPUMECE;
— 00BEMHYIO JI0JII0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJINYECTBO BELIECTBA, 00BEM MIIM MacCy BEIECTBA MO KOJIWYECTBY BEIIECTBA, 00BEMY MU
Macce peareHTOB, WINA IPOAYKTOB PEAKIINH;



®  UCNONBL308aMb NPUOOPEMEHHbIE 3HAHUSL U YMEHUS 8 NPAKMUYECKOU OesmeibHOCmuU U
NOBCEOHEBHOU HCUSHIL:
— s 6e3omacHOro oOpalleHus ¢ BEHIeCTBAMH M MaTepHajlaMd B TOBCEIHEBHOW KU3HU U
IPaMOTHOTO OKa3aHUS MEPBOY MOMOIIIH ITPH 0KOTaX KUCIOTAMH U IIEJI0YaMHU;
— JUTsl OOBSICHEHUS OT/ICIHHBIX (DAKTOB U NMPHUPOJIHBIX SBICHUI;
— JUTSI KpUTUYECKOU OTICHKH MH(POPMAITUH O BEIIECTBAX, HUCIIOJIb3yEMBIX B OBITY.

BLIHyCKHI/IR MOJYYMT BO3MOKHOCTD HAYYUTHLCHA

J XapaKTepU30BaTh OCHOBHBIE METOJbl MO3HAHUS XUMHYECKUX OOBEKTOB: HaOIIOACHHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE;
. pasnuyath XMMHUYECKHE OOBEKTHI (B CTaTHKE):

— XMMHUYECKHE IEMEHTHI U MPOCThIE BEIIECTBA;
— MeTaJUlbl M HEMETaJulbl M XapaKTepU30BaTh OTHOCUTEIBHOCTb IPUHAIEKHOCTH TaKHX
00BEKTOB K TOW WJIM WHOM TPYIIIIE;
— OpraHM4ecKre U HeOpraHUYECKUe COCTUHEHMUS;
— TUAPOKCUABI (KUCIOPOACOAEepKAIINE KUCIOThI, OCHOBAHUS, aM()OTEpHbIE THIPOKCHIBI);
— OKCHJIBI HECOJIE0Opa3yoIIKe U cojieoOpasyroniue (KUCIOTHBIE, OCHOBHBIE, aM(OTEPHBIE);
— BaJIGHTHOCTb U CTETIEHb OKUCIICHUS;
— CHUCTEMaTHYECKHE W TPUBUAIBHBIC TEPMUHBI XUMHUUECKOW HOMEHKJIIATYPHI;
— 3HAKOBYIO CHCTEMY B XMMHH (3HAKH U (GOPMYJIIbl, HHAECKCH U KOAPOUIIUEHTBI, CTPYKTYPHbIE
U MOJIEKYNIApHbIe (OPMYIbI, MOJEKYJISpPHbIE M HOHHBIE ypaBHEHHUS peaKlMid, MOJHbIE U
COKpAallIEHHbIE HOHHBIE YPAaBHEHUS peakUud, TEPMOXUMHUYECKHE YpaBHEHUs, OO03HAYCHUS
CTETIeHH OKUCJICHUS U 3apsja HoHa B GopMysie XUMUYECKOTO COSAMHEHHUS);
. paznmuyaTh XUMUYECKHE OOBEKTHI (B TUHAMHUKE):
— (pusuveckre U XMMHYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHUSI U AUCCOLMALINH;
— OKHUCJIHUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIMH U PEAKIIMN 0OMEHa;
— CXEeMbl U YpaBHEHHS] XUMUYECKUX PEaKIIHii;
. COOTHOCHTB:
— 9K30TEPMHUUECKHE PEAKI[UU U PEaKIIMU TOPEHUS;
— KaTaJuTH4ecKue U (hepMEHTATUBHbBIC PEaKIIUU;
— MeTaJll, OCHOBHBIN OKCHJI, OCHOBAaHHUE, COJIb;
— HeMeTaJll, KUCIOTHBIA OKCHJI, KUCIIO0Ta, COJIb;
— CTpPOCHHE aToMa, BUJ XUMHYECKON CBS3H, THUI KPUCTAIIMYECKOW PEIIETKU U QU3NYecKHe
CBOJCTBa BeILIECTBA;
— HaxOXKJCHHE AJIEMEHTOB B IIPUPOJIC U MPOMBIILICHHbIE CIOCOOBI MX MOJIyYEHUS;
— HE0OX0IMMOCTh XMMHYECKOTO MTPOU3BOJICTBA U TPEOOBAHUI K OXpaHE OKPYKAIOIIEH Cpebl;
— HEoO0XOJAMMOCTh MPHMEHEHHS COBPEMEHHBIX BEIIECTB U MAaTepHaOB U TpeOOBaHUI K
3JI0pOBbECOCPEKEHHIO;

. BBIJIBUTaTh M OSKCIEPUMEHTAIbHO MPOBEPSITh THUIOTE3bl O XUMHUYECKHMXCBOMNCTBaX
BEIIECTB HA OCHOBE KX COCTaBa, CTPOCHHUS W TMPUHAUICKHOCTHU K OMpPENeIEHHOMY KIaccy
(Tpymme) BeIecTs;

o IIPOrHO3UPOBATh CHOCOOHOCTh BEIIECTBA HpPOSIBIIATH OKHUCIIUTEIIbHBIE
WJIMBOCCTAaHOBUTENIbHbBIE CBOMCTBA ¢ YUETOM CTENEHEH OKHUCIEHHUS JIEMEHTOB,BXO/IIUX B €r0
COCTaB, a TAK)X€ MPOJTYKTOB COOTBETCTBYIOIINX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINM;

L4 COCTaBJIATDH YPpaBHCHUSA peaKI_II/Iﬁ C y4aCTHEM THITMYHBIX OKHCIUTENICH
U1 BOCCTaHOBHUTENEH HA OCHOBE SJICKTPOHHOT'O 68.)1ch8.;
L4 ONpCACIIATD BO3MOXXHOCTb MMPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ Ha OCHOBC

AIEKTPOXUMHUYECKOTO  psifa  HANPSOKEHWM  METauloB, psAda  JIEKTPOOTPHULATEIBHOCTH
HEMETAaJIOB, TAOJIHMIIBI pACTBOPUMOCTHU U YUETA YCIOBHM MIPOBEACHUS PEaKIUi;
J MIPOBOJIUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U yPaBHEHUSIM:
— JU1s1 BBIBOJIAa (DOPMYIIBI COEAMHEHHSI TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB;
—JUIsl IPUTOTOBJIEHHS PACTBOPA C UCIOJb30BaHUEM KPUCTAJUIOIHIPATOB;



—JUIsl HAXOKJEHWS JOJM BbIXOAA IPOJIYKTa pEeakUUd IO OTHOUIEHUIO K TEOPETUYECKU
BO3MOXXHOMY;
— ¢ ucnoJib30BaHueM npapuia ['eii-Jlroccaka 00 00bEMHBIX COOTHONIEHUSX T'a30B;
— C UCIOJIb30BAaHNUEM IOHATUH «KMOJIbY, «KMMOJIb», «4MCI0 ABOragpo»;
— I10 TEPMOXUMHUYECKUM YPaBHEHUSIM pEaKLUU;
® TPOBOJIUTH XWMHUYECKHH OSKCIEPUMEHT C HEYKOCHUTEIHHBIM COOJIOJEHHUEM MPaBUII
TEXHUKU 0E30MaCHOCTH:
— I10 YCTAHOBJICHUIO KAYECTBEHHOI'O U KOJINYECTBEHHOI'O COCTAaBA COEAMHEHUS;
— IIpH BBINIOJIHEHUHU UCCIIE0BATEILCKOTO MPOEKTA;
— B JIOMAILIHUX YCJIOBUSX;

J HCI0JIb30BAaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHLIMM JJISl BBIIIOJIHEHUS MPOEKTOB U
y4eOHO-HUCCIEA0BATENBCKUX padOT MO U3YyYEHUIO CBOMCTB, CIOCOOOB TOJIYY€HUS M PAaCTIO3HAHUS
BEIIECTB;

J ONpEeNeNnsiTh  HCTOYHMKM  XMUMHMYECKOHM  HMH(pOpMallMW,  TPEeACTaBIATh  CIHUCOK
MH(OPMALIMOHHBIX PECYpCOB, B TOM 4YHCI€ U HAa HWHOCTPAHHOM S3bIKE, TOTOBUTH
MH(OPMaLMOHHBIN TPOAYKT U MPE3EHTOBATH €T0;

J OOBEKTUBHO OIIEHMBaTh HH(OPMALMI0O O BEIIECTBAX W XUMHUYECKHX IHpoleccax,
KPUTHYECKH OTHOCUTCA K TICEBIAOHAy4yHOW HHGOpMalMu, HETO0OpPOCOBECTHOM pekiiame B
CpeacTBax MaccoBoM nHpopmanuu;

J co3/aBaTh MOJENHU U CXEMBbI Ui pellleHns y4eOHbIX U TI03HaBaTeNIbHBIX 3a/1au.

IlinannpyemMsblie pe3y/ibTaThbl OCBOCHHUSI Y4eOHOI0 IpeaMera
1o 3aBepiIeHUIO Kypca XMMHH Ha 3Tarie OCHOBHOTO OOIIero 00pa30BaHus BbIITYCKHUKH

OCHOBHOM IITKOJIBI JOJDKHBI OBJIAACTh CICAYIOIIUMHA PE3YJIbTaTaMU:

JInyHOCTHBIE pPe3yabTaThI:
1) ocosnanue cBOCH STHUYECKOW MPUHAUICKHOCTH, 3HAHHE HCTOPUM XHMHH M BKJIAJa
POCCHICKOM XUMHYECKON HAYKU B MUPOBYIO XUMHIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TO3HAHHWIO XHMHH; TOTOBHOCTH
Y CIIOCOOHOCTH y4alIuXcsi K CaMOpPa3BUTHIO U CamMOOOpa30BaHUIO HA OCHOBE HU3YyYEHHBIX
(akTOB, 3aKOHOB U TEOPHM XMMHH;, OCO3HAHHOTO BBIOOpA U MOCTPOEHHE WHIUBUAYAIbHOMN
00pa3oBaTeNbHON TPAaCKTOPUH;
3) gopmuposanue MEIOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, HEOTHEMJIEMOW YaCThIO
KOTOPOi1 SIBJISIETCA XUMHUYECKasi KapTHHA MUPA;
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pPa3BUTHS HAyKH H
0OLIECTBEHHON MPAKTUKH, B TOM YHCJIE U XUMHUYECKUM;
5) ocsoenue coumanbHBIX HOPM, MPAaBUI MOBEACHHS, poJjcH ¥ (HOPM COIHUATBHOW KHU3HU B
COLIMyMe, MPHUPOAE U YACTHOW >KM3HM Ha OCHOBE JKOJOTHYECKOW KyJIbTYphl U O€30MacHOTO
oOpallleHus ¢ BElIeCTBAMU U MaTepualaMH;
6) ¢opmuposanue KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHHM CO CBEPCTHUKAMH H
B3pPOCIBIMH B  I@polecce  oOpa3oBareilbHOM,  OOIIECTBEHHO  TMOJIE3HOH,  y4yeOHO-
UCCIIEIOBATENIbCKON, TBOPUYECKON U IPYTUX BUJOB JIEATEILHOCTH, CBSI3aHHBIX C XUMHEH.

MertanpeaMeTHbIe pe3yJabTaThl:
1) onpedenenue ueneit coOCTBEHHOro OOydYeHHs, MOCTAHOBKA M (OPMYIHUpPOBaHHE Ui ceOs
HOBBIX 33]1a4;
2) naanuposaHue TIyTeW JOCTHIKEHHS IKEIAEMOro pe3yiabTaTa OOyYeHHs XHMHU Kak
TEOPETHUYECKOT0, TAK U HKCIIEPUMEHTAIIBHOTO XapaKTepa;
3) coommnecenue CBOMX JIEHCTBUI C IUTAHUPYEMBIMH PE3YIIbTaTaMH, OCYWeCmeaieHue KOHTPOIIS
CBOEH EATeNBbHOCTH B IpoOLEcce JOCTIKEHUS pe3yabTaTa, onpedenenue CIOCOO0B JEHCTBHMA
IIPU BBITIOJTHEHUH JIAOOPATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBUH C MPABHJIAMH TEXHUKU
0€30IMacHOCTH;



4) onpedenenue NCTOYHUKOB XMMHUYECKOW HH(OpMAIMM, MOJydeHHE W aHAIU3 €€, CO3aHHe
MH(GOPMAIIMOHHOTO MPOYKTa U €ro Mpe3eHTAIHs;

5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYAIbHBIX OICpAallUii: aHAJIM3a U CHHTE3a, CPABHEHHS U
CUCTEMAaTH3aliK, 0000IIEHNS U KOHKPETU3alluy, 6bls6/1eHue TIPUUMHHO-CIIEACTBEHHBIX CBSI3eH U
nocmpoenue JOTHYECKOr0 PacCyKICHH U YMO3aKI04YeHUs (MHIYKTUBHOIO, I€AYKTUBHOIO U 110
aHAJIOTUH) HAa MaTepUalle ECTECTBEHHO-HAYYHOTO COJIEPKaHMUS;

6) ymenue co3naBaTh, IPUMEHSATH U IPEOOPA30BHIBATH 3HAKA M CUMBOJIBI, MOJICIIN U CXEMBI JUIS
pelieHrs yueOHbIX U [T03HABATENIbHbIX 33/1a4;

7) ¢opmuposanue ¥ pazeumue SKOJIOTUUECKOTO MBIIUICHUS, yMEHHE NPUMEHATH €ro B
[I03HABaTEIbHOM,  KOMMYHHUKAaTHUBHOM,  COLMAJIbHOM  MPAKTUKE U Ipo(dhecCUOHATbHOU
OpHMEHTALINY;

8) cenepuposanue e u ONpeIeNICHNE CPEACTB, HEOOXOANMBIX JUIS X PEeaTU3aINHL.

IIpenmeTHbIe pe3yabTaThI:
1) ymenue 0603Ha4YaTh XMMHUYECCKHE 3JIEMEHTHI, Ha3bIBaTh UX M XapaKTEPHU30BaTh HAa OCHOBE
MoJIo’KEHUd B nepuoandeckon cucreme /1. 1. Menneneesa;
2) ¢hopmynuposanue N3yISHHBIX MOHITHN: BEIIECTBO, XMMHYCCKHIA 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHHOH, IMPOCTOE M CIIOKHOE BEIIECTBO, XUMUYECKasT PEAKIIHSI, BHIBI XUMUICCKHIX
peakuuii 1 T.IL;
3) onpeoenenue 1O GopMylTaM COCTaBa HEOPraHHYECKUX W OPraHMYECKHX BEIIECTB,
BAJICHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB WJI CTCTICHH UX OKHUCIICHHS,
4) nonumanue nHGOPMAITUH, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (OPMYJIbI H YPAaBHEHHUS,
5) ymenue xkraccugpuyuposams IpocThie (METAIUIBI, HEMETAILIBI, OJaropoIHBIE Ta3bl) U CIIOKHBIE
(OuHapHbBIE COeTMHEHUS, B TOM UMCJIE€ U OKCHUJIBL, a TAKXKE THAPOKCUABI — KUCIOThI, OCHOBAHUS,
aMmdoTepHbIe TUIPOKCHUIBI — U COJIH )BEIIECTBA;
6) @opmyruposanue TIEPHOANYECKOTO 3aKOHA, 00ObACHeHUe CTPYKTYPbl U WH(DOpPMAIUH,
KOTOPYIO HECET TMepHoauyYecKas cucremMa xumuueckux osiaeMmeHToB JI.M. Mennaeneena,
packpelmue 3HAYCHUS TIEPUOINYECKOTO 3aKOHa,
7) ymenue xapaxmepusoeams CTPOCHHE BEIIECTBA — BHIbl XUMHUYCCKHX CBS3€H U THIIBI
KPUCTATTMYECKUX PEUIETOK;
8) onucanue cTpoeHHs aTOMOB XHMHYECKHX DJICMEHTOB C MOPSAKOBbIMH HOMepamu 1—20 u
26,0mobpasicenue uX ¢ TOMOIIBIO CXEM;
9) cocmaenenue GOpPMYT OKCHIOB XHMHUYECKHX JJIEMCHTOB M COOTBETCTBYIOIIUX MM
TUIPOKCUIOB;
10) manucanue CTPYKTYpPHBIX (GOPMYJ MOJEKYISPHBIX COCAWHCHUH H (QOPMYIbHBIX EIUHUIL
MOHHBIX COEAMHEHUH TI0 BaJICHTHOCTH, CTEIICHU OKUCIICHHSI WU 3apsily HOHOB;
11) ymenue ¢opmyruposams OCHOBHBIC 3aKOHBI XHMHHU: IOCTOSHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPAHEHUSI MAaCChl BEILIECTB, 3aKOH ABOTaIpo;
12) ymenue gpopmynruposams OCHOBHBIC TIOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUEHHSI U TCOPUH
ANIEKTPOJIUTUYECKON TUCCOLUAINY;
13) onpedenenue npu3HAKOB, YCIOBHIA POTEKAHUS M MPEKPAIICHUS XMMUYECKUX PEaKIInii;
14) cocmaenenue MONEKYISIPHBIX YPAaBHEHUH XUMHUYECKUX PEAKIIHiA, TTOATBEPKIAONIUX OOIIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB M OTPAKAIOIIUX CBSI3U
MEXIy KIaccaMu COeIMHEHU;
15) cocmasnenue ypaBHeHHI peakiuii C y4acTHEM 3JIEKTPOJMTOB TaKKe B HOHHOH (opme;
16) onpeoenenue Mo XUMHYECKUM YPABHEHHUSAM MPHHAIICKHOCTH PEAKIMHA K OMPEACIEHHOMY
TUITY WU BUY;
17) cocmaeénenue ypaBHEHUN OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUIl C TOMOIIBIO METO1a
AIIEKTPOHHOTO OaaHca;
18) npumenenue MOHATUNCOKUCIICHUE» U «BOCCTAHOBJICHUE) JIJISI XapaKTEPUCTUKA XUMHUUCCKUX
CBOMCTB BEIIECTB;



19) onpedenenue c NOMOIIBIO KaYECTBEHHBIX PEAKLUN XJIOPHI-, CYIb(aT- U KapOOHAT-aHUOHOB
Y KaTHOHA aMMOHHUS B PacTBOPE;
20) o6vscHeHue BIMSAHUS Pa3IUUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIINH;
21) ymeHnue xapaxmepuzoeams MOJIOKESHUES METAIUIOB U HEMETAIUIOB B IEPUOAUYCCKON CUCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPHCTAJIOB, 00IINE (PU3NIECKUE M XMMUYECKHE CBOWCTBA;
22) obOwscHeHue MHOTOO0Opa3usi MPOCTHIX BEIIECTB SBJICHUEM AIOTPOIHMH C yKa3aHueM e
[IPUYHH,
23) ycmanosnenue pa3iuduil TUAPO-, TUPO- U AIEKTPOMETAIUTYPTUH U ULTIOCHMPUPOSAHUE ITHX
pa3uymii MpUMepaMy MPOMBIIIJICHHBIX CITIOCOO0B MOTYYeHHs METAIJIOB;
24) ymenue oasame 0o0IIYyI0 XapakTepucTuky 3nementoB |, 11, VIIA rpynm, a Takxke Boaoposa,
KHCIIOpO/Ia, a30Ta, cepbl, (hocdopa, yriepoaa, KpeMHUS U 00pa30BaHHBIX HMH IPOCTHIX BEIIECTB
Y BOXHEHIINX COCTUHEHWH (CTpPOCHHE, HAXOXKJIECHHE B IPHUPOJE, MOJTydeHHE, (HU3UUECKUE H
XAMUYECKHE CBOWMCTBA, IPUMEHEHHE);
25) ymenue onucvléams KOPPO3UIO METAIIOB M CIIOCOOBI 3aIUThI OT HEE;
26) ymeHue npouzgooums XMMHUIECKUE PACUEThI C MCHOJb30BAaHUEM MOHITHH «MaccoBas JOJIsI
BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJIPHBIH 00BEM» 10 (dopmynaMm u
YPaBHEHUSIM PEAKIIHIL;
27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHHS U3yUCHHBIX OPraHMUYECKUX BEIIECTB;
28) evinonnenue 0003HAYECHHBIX B MPOrPAMME IKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHMUSCKUX
BEIIECTB TI0 COOTBETCTBYIONINM IPH3HAKAM;
29) cobnrooenue npaBuil 0€30MACHON PabOTH B XUMUYECKOM KaOUHeTe (11abopaTopun).

2. CopeprxaHue OCHOBHOI0 0011ero odpa3oBanusi o XuMuu

HavanbHble MOHATHS M 3aKOHBI XUMHH

Tena m BemectBa. CBOICTBa BemIeCTB. JTaJOHHbIE (DU3MYECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MmaTepuanioBeeHue. Poirb XuMuu B )KU3HU COBpeMeHHOro obmiectBa. OTHOIIIEHNE
oO1recTBa K XUMHH: XeMOuius u xemopoOous.

Metoasl um3ydeHuss xumuu. HaOmronmenue. OkcmepumeHT MoaenupoBanue. Mongenun
MaTepHuaIbHbIC U 3HAKOBHIC WJIM CUMBOJIbHBIC.

laszer. XKunkoctu. TBEpuplie BemecTBa. B3auMHbIe Mepexolbl MEXIy arperaTHbIMHU
COCTOSIHUSIMHU BEIIIECTBA: BO3TOHKA (CyOJIMMAIius) U 1ecyOoauMaIivs, KOHJIEHCAIIUs ¥ UCTIapeHue,
KpUCTAJUTH3allUs | TJIaBJICHHUE.

®dusndeckue sBieHus. YnucThie BemecTBa U cMecH. [ OMOTeHHBIE U TE€TEPOTCHHBIE CMECH.
Cmecu razooOpasnble, xuakue U TBEpAbIC. CriocoObl pa3feneHus cCMecel: MeperoHka, Wiu
TUCTHWUIALMSA,  OTCTauBaHWe, (UIBTPOBAHWE,  KPHUCTAUIM3AIMSA  WJIM  BBIIApUBaHUE.
Xpomatorpadus. [I[puMeHeHHe 3TUX CIIOCOOOB B JJAOOPATOPHOM MPAKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKUE OJIEMEHTHl. ATOMBI M MOJEKylbl. IIpocThie M CIOXKHBIE BELIECTBA.
AnnoTtponus Ha npumepe kuciopoaa. OCHOBHbBIE MOJOKEHUSI aTOMHO-MOJICKYJISPHOTO YYEHUS.
Nownsl. BemectBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHUS.

3Haku (CHMBOJIBI) XUMHYECKHX OJJieMeHTOB. HMHdopMmalus, KOTOpYHO HECYT 3HAaKH
XUMUYECKUX DIIEMEHTOB. OJTHUMOJIOTHS HA3BaHUM HEKOTOPBIX XHMHUYECKHX 3JEMEHTOB.
[Tepuomuueckass Tabnuma xumudeckux snemeHToB J[. M. MeHneneeBa: KOPOTKOMEPHOIHBIA U
JUIMHHOTIEpUOAHBIN BapuaHThl. [leprosl u rpynmsl. [ aBHas U moOoYHas MOATPYIIBI, WIH A- U
B-rpynmnel. OTHOCUTENBHAS. aTOMHAs Macca.

Xumuyeckue ¢opmyisl. Uuaekcsl u kodpduinuentsl. OTHOCUTENbHAS MOJEKYIsSpHAs
Macca. MaccoBas 1051 XUMHUYECKOTO dJIeMeHTa B coenuHeHuu. MHbopMmarus, KOTOpyro HeCyT
XUMHYECKUEe (DOPMYIIBI.

BanentHocts. CrtpykrypHble (opmynbl. XUMHUECKHE OJJIEMEHTHI C MOCTOSHHOW W
MEPEeMEHHON BaJeHTHOCTHIO. BhiBon (opMynsl coemuHeHHs TO BaleHTHOCTH. OmpeseneHue
BaJICHTHOCTH XUMHUYECKOTO JJieMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUU



COCIMHEHUH, COCTOSIIIUX U3 JIBYX XWUMHUYECKHUX OJJIEMEHTOB, II0 BaJEHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

XuMmudeckue peakuuu. PeareHTsl M npoAayKTel peakuuu. [Ipu3Haku XUMHYECKUX
peakuuii. YcloBUS UX NPOTEKaHUS W IpeKpaileHus. Peakuuu ropeHus.. DK30TEPMHUYECKUE U
SHI0TEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MacChl BellecTB. XUMUYeckue ypaBHeHHs. COCTaBlIeHHNE XUMUYECKUX
ypaBHeHu. MH(popMaLys, KOTOPYIO HECET XMMUYECKOE ypaBHEHUE.

Knaccugpukanuss XMMHUYECKUX PEaKIUid MO COCTaBYy M YHCIY PEAareHTOB M MPOIYKTOB.
Tunbel xumMuyecKkux peakuuil. Peaknuu coenuHeHUs, pas3ioKEHUs, 3aMelleHHss U OOMeEeHa.
KaranusaTtops! u kaTanus.

JlemoHCcTpanmu
Konnekuust MarepuanoB v U31€IUN U3 HUX.
Monenu, ucrnoiib3yemble Ha ypokax (pu3HKH, OMOJIOTHH U reorpadpuu.
OOBbEMHBIE U MIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XUMUYECKUX BEILIECTB.
Mopenu KpUCTaNINYECKUX PEIIETOK.
CoOupanue mpubopa At OJIyUYEeHHUS ra3a U MPOBEpPKa €ro repMETHYHOCTH.
Bosronka cyxoro jbja, nojia win HagTaauHa.
ArperaTHble COCTOSTHUS BOJIBI.
Pa3znenenuie 1ByX HECMEIINBAIOIIUXCS KUJIKOCTEH ¢ TOMOIIBIO AETUTEIbHON BOPOHKH.
JucTtunarop u ero padoTa.
YcranoBka ans GpuibTpoBaHus U € paboTa.
YcTaHoBKa /1715 BeITapUBaHUs U €€ padoTa.
Komnexuust Ob1TOBBIX TPUOOPOB 17151 GUIBTPOBAHUS BO3TyXa.
Pa3nenenne kpacsmero BemiecTBa (ioMacTepa C IOMOIIbIO MeTojJa OyMaXKHOM
xpoMarorpadum.
Mogenu anmaoTpOomHBIX MOAU(DHUKAIIANA YTIEPO1a U CEPHI.
[Tosyuenne o30Ha.
Hoprpertst 1. 5. Bepuenuyca u JI. . Menzneneesa.
KopoTkoneprnoaHblii U JIJIMHHONIEPUOIHBIA BapuaHThl nepuoauyeckoil cucremsl 1. U.
Meunneneesa.
e KoHCTpyupoBaHUE MIApOCTEPKHEBBIX MOJEIIEH MOJIEKYJ.
e Amnmnapar Kunna.
e Paznoxenue Ouxpomara aMMOHHUS.
['openue cepbl 1 MarHueBOM JICHTHI.
[Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3sbe.
OnbITHI, WIUTFOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MACChl BEILIECTB.
l'openne d¢ochopa, pacTBOpeHHE MpPOAYKTAa TOpPEHHs] B BOJAE U HCCIEIOBaHUE
MOJYYEHHOTO PacTBOpa JaKMYCOM.
B3aumozaeincTeue CoONSTHON KUCIOTHI C IUHKOM.
o [lonyuenue ruapoxcuaa meau(Il) u ero paznoskenue npu HarpeBaHUU.

JIaGopaTopHbIE OMBITHI

* O3HaKOMJIEHHE C KOJUIEKIHEH 1abopaTopHOil OCYIbI.

* [IpoBepka repMeTUYHOCTH TpUOOpa AT OTYIESHHS Ta30B.

* O3HaKOMJICHHE C MUHEpaIaMU, 00Pa3yIOLUMU TPaHHUT.

* [IpuroroBieHue reTeporeHHON CMECH MOPOIIKOB CEPHI € KEIE30M U X Pa3/ICIICHUE.

* BzaumoeiicTBre pacTBOPOB XJIOPUJIOB M MOJIUIOB KAJIUS C PACTBOPOM HUTpaTa cepedpa.

* [Tonyuenue runpoxcuna meau(Il) u ero B3aumoaelicTBrE C CEPHOM KHCIOTOM.

* B3auMo1elicTBHE pacTBOPA COJIbI C KUCIOTOM.

* [IpoBepka 3aK0Ha COXpaHEHHMs] MACChl BEUIECTB HAa IPUMEpPE B3aUMOJECHCTBUS LIEIOYU C
KHUCJIOTOM.



* [IpoBepka 3aK0OHa COXpPaHEHHsS] MACChl BEUIECTB HAa IPUMEpPE B3aUMOJECHUCTBUS LIEIOYU C
couibto xene3a(Ill).

* PaznokeHue mepokcuja BOJOpoja ¢ momolpio okcuaa mapranua (IV). 11.3amemenue
KEJIE30M MEM B METHOM KYIIOpOCE.

[IpakTuyeckue paboThI

1. IlpaBmiia TeXHUKK OE30MMACHOCTH M HEKOTOPBIE BHJIBI pAa0OT B XUMHUECKOW JTabOpaTOpHH
(xaOuHEeTE XUMUH).

2. HaGnroenue 3a ropsieli CBEYOH.

3.AHanu3 nouBbl(aHajor padoTel «OUnCTKa TOBAPEHHOM COIM»).

Baskneiilune npeacraBuTe/IM HeOpraHuveckux semects. KosmuecTBeHHbIE OTHOLIEHUS B
XUMHHI
Cocras Bo3zayxa. [TonsTre 06 00BEMHO j1071€ () KOMIIOHEHTA PUPOIHOM Ta30BOM CMECH
— Bo3ayxa. Pacuér o0béma KOMIOHEHTa ra30Boi cMecH 10 ero o0bEMHOMN 7071€ U HAa00OPOT.
Kucnopon. O3on. [lonydenue kucnopoaa. Cobupanue u pacro3HaBaHUE KHCIOPO/Ia.
XUMHYECKHE CBOWCTBA KUCIOPO/ia: B3aUMOAECHCTBHE C MeTaJIIaMU, HEMETAJIJIaMH U CIIOKHBIMU
BelecTBamu. [Ipumenenue kucinopoaa. Kpyropopor kuciaoposa B Ipupo/ie.

Oxkcunpl. OOpazoBaHue Ha3BaHUM OKCUAOB 1O WX popmynam. CoctaBieHue Gopmy
OKCHJIOB I0 UX Ha3BaHUAM. [IpescTaBuTenu OKCUI0B: BOJIa U YTJIEKUCIIbIN Ta3, HeralméHas
U3BECTb.

Bonopon B mpupose. duznueckrue U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJTYYEHHUE U
MIPUMEHEHHE.

Kucnotel, ux cocraB m ux knaccudukanus. Mamukaropel. Tabauia pacTBOPUMOCTH.
CepHas ¥ CONSTHASIKUCIIOTHI, UX CBOMCTBA U MPUMEHEHHE.

Conn, ux coctaB W Ha3BaHus. PacTBopuMoOCTh cojieid B Boje. IlpencraBurenu comei:
XJIOpU HaTpus, KapOoHaT HaTpus, pocdar Kaabius.

[Tocrossnnas Aoraapo. KommuectBo BemectBa. Monbs. MonsipHas macca. KpaTHbie
€IMHULIBI U3MEPEeHHsI KOJIMYEeCTBa BEIIECTBA — MHWUIMMOJb M KHUJIOMOJIb, MUJUIUMOJIIpHAS U
KUJIOMOJISIPHAs. MacChl BEILIECTBA.

Pacuérhl ¢ Hcnonbp30BaHUEM MOHITHI «KOJMYECTBO BEUIECTBA», «MOJIIPHAS Maccay,
«TMIOCTOSIHHAsE ABOTa/IpoO».

3akoH ABoragpo. MonspHblii 00bEM Ta3000pa3HbIX BemiecTB. OTHOCHTENbHAS
IUIOTHOCTH ra3a Mo Jpyromy rasy.

KpatHbie enuHunbpl u3MEpeHHs] — MWUIMMOJSIPHBIE W KWJIOMOJSPHBIA 0OBEMBI
ra3o00pa3HbIX BEILIECTB.

Pacu€rbl ¢ HCMONb30BaHHEM TMOHSATUN «KOJIWYECTBO BEIIECTBa», «MOJIIpHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPON.

T'unpocdepa. KpyroBopot Bojbl B ipupoie. Pusudeckue U XUMHUYECKHE CBOWCTBA BObI:
B3aUMO/ICHCTBUE C OKCUIAMH.

OcHoBaHusi, UX cocTaB. PacTBOpUMOCTh OCHOBaHMII B Boje. l3MeHeHue oKpacku
WHIUKATOPOB B mIeno4HO cpexpe. IlpencraButenu mienodeld: TUAPOKCHUIBI HATPUSA, Kalus U
KaJbIHUs.

PactBopurens u pactBopéHHOe BemecTtBo. PactBopbel. PactBopenue. I'mapartsl.
MaccoBasi 1075 pacTBOPEHHOIO BeELECTBA. PacuéTel, CBSI3aHHBIE C MCIOJIb30BAaHUEM IOHATHUS
«MaccoBasi J0JIs1 pACTBOPEHHOTO BELLIECTBA.

JleMoHcTpanyuun

Omnpenenenne conepkaHns KUCIOPOa B BO3AYXE.

[Tonyuenue kucnopoaa pa3nokKeHUEM NIEpMaHraHaTa Kajaus U IepoKCHaa BOAOPOIa.
CoOupaHue MeTo/I0M BBITECHEHHSI BO3/yXa M BOJIBI.

PacnioznaBanue kuciaopoja.

I'openune maruus, xemnesa, yris, cepsl U ¢pochopa B KUCIOPOIE.

Konnekuust okcuaos.



[Tomy4yenue, cobupanue u pacro3HaBaHHE BOJIOPO/IA.
I'openune Bogopoaa.
B3aumopeiictBue Bojgopoaa ¢ okcuaom meau(1l).
Komnexkuust MUHEpaJIbHBIX KUCIIOT.
[IpaBumno pa3daBieHUsE CEPOI KUCIOTHI.
Komnexnus conen.
Tabnuua pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHI U COJIEH B BOJIE.
Hekoropeie MeTamabl, HEMETalIbl W COEAMHEHUS C KOJIMYECTBOM BEIIECTBA,
paBHBIM 1 MOJIb.
Mopens MosipHOTO 00BEMA Tra3000pa3HBIX BEIIECTB.
o KoJuieknusa oCHOBaHUM.
JlaGopaTopHbIE OTIBITHI
* [ITomyTHEHNE N3BECTKOBOW BOJIBI ITPU IIPOITYCKAHHUH YTIIEKHCIIOTO ra3a.
* [TosryueHnne BOIOpO/1a B3aMMOICHCTBUEM [IMHKA C COJITHON KMCIIOTOM.
* Pacrio3HaBaHue KMCIOT € IOMOIIIBIO MHIUKATOPOB.
* MI3MeHeHne OKpacku MHAWKATOPOB B IIEJIOUHOM cperie.
* O3HakOMJIEHHME C IpenaparaMM [IOMAllHEW WM IIKOJIBHOM alTEeYKHh: pPAacTBOPAMHU
MepoKcHia BOJOPOAA, CIUPTOBOI HACTOMKY HOja,aMMHaKa.
[IpakTrueckue paboOThI
4. Tlomyuenue, coOMpaHne U pacrio3HaBaHUE KUCIOPO/Ia.
5. [ony4yenue, coOupanue u pacrmo3HaBaHHE BOJAOPOA.
6. [IpuroroBiieHnEe pacTBOpPA € 3aJaHHON MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.

OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTMHEH Uit

O6oOmenue cBeaeHUN 00 OKcHIax, WX KiIacCH(PUKAlUM, HA3BAaHUSAX W CBOMCTBaX.
CriocoObl MoTy4eHHsT OKCUJIOB

OcHoBanusl, UX Kiaccu(ukaius, Ha3BaHUS U CBOWCTBA. B3amMoielcTBHE C KUCIOTaMH,
KHCJIIOTHBIMH OKCHJAMH W COJIAIMH. Pa3nokeHne HepacTBOPUMBIX OcHOBaHUU. CrocoObl
MOJIy4€HHUS] OCHOBAHUH.

Kucnotel, ux kimaccudukanus u HazBaHus. OOImMHME XUMHUYECKHE CBOWCTBA KHCIIOT.
B3aumopeiicTBue KHUCIOT C MeTaulaMU. DJIEKTPOXUMUYECKUN psAll HANpsHKEHUM METaslioB.
BzanMmonelicTBHe KHCIIOT ¢ OKCHAAMHM MeETajlaoB. B3anmMmoeiicTBHe KMCIOT ¢ OCHOBAHUSIMM —
peaknus HeWTpanu3auuu. BzammoneiicTBue Kuciaot ¢ coysiMu. [lomydeHne 6€CKUCIOPOAHBIX U
KHUCJIOPOJCOAEPKAIINX KUCIIOT.

Comu, wux knaccuuKalus W CBOMCTBA. BsammojelcTBHe colell ¢ MeTauiamH,
0COOEHHOCTH ATHX peakiuii. B3zanmoaeiicTBrue coeli ¢ CosiMu.

['eneTnueckue psapl MeTauia U HeMmetaia. ['eHeTudeckash CBSI3b MEXIY KilacCaMu
HEOpPraHUYECKUX BEIIECTB.

JlaGopaTopHBIE OIBITHI
* BzaumoieiicTBre oKcHIa KaJablys ¢ BOJOM.
* [loMmyTHEHUE U3BECTKOBOW BOJIBI.
* Peaknus HEUTpanu3auu.
* [Tonmyuenue rugpokcuaa meau(Il) u ero B3auMoaeiCTBIE ¢ KUCIOTOM.
* Paznoxenne ruapoxcuaa meau(Il) mpu narpeBanuu.
» B3anMmogeicTBUE KUCIOT ¢ METaJlJlaMHu.
* B3anMmoieiicTBUE KUCIOT C COJISIMU.
* O3HaKOMIICHUE C KOJIJICKIIUEH COMICH.
* Bzanmogeiictaue cynbdara meau(Il) c xenezom.
* BzaumoeiicTBrE COJieil C COISIMMU.
* ['eHeTHuecKasi CBA3b MEXK]Y KJlacCaMd HEOPraHMYECKHX BEIIECTB Ha MPUMEPE COEAUHEHHI
MEJIH.
[IpakTudeckue paboThI



7.PCIJ_ICHI/IC I-)KCHepI/IMeHTaJIbHBIX 3aJa4d II0 TEME <<OCHOBHBIC KJIACChI HeOpI‘aHI/I‘IeCKI/IX
COEIMHEHUI.

Ilepuonnyecknii 3aK0H U NepUOAMYECKAs CHCTeMa XUMHYecKHuX d1eMeHToB JI.H.
Menpeneesa. Crpoenue aroma
EctecTBeHHbIE ceMelCTBa XMMUYECKHX 3JIEMEHTOB: IIEJIOYHBIE U IIEJIOYHO3EMEJIbHbIE
METaJUIbl, TaJOreHbl, HHEPTHBIC (Oaropoansie) ra3el. AMGOTEpHOCTh. AM(OTEpHBIE OKCHABI U
ruapokcuabl. KoMIiekcHbIe comu.

Otxkpsitue 1. . MeneneeBbIM NEpUOANYECKOTO 3aKOHA U CO3JJaHHE UM NIEPUOAUYECKOM
CUCTEMbI XUMHUYECKUX IEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHHS XHMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O
CTpOEHUH aTOMOB. Jloka3zaTenbcTBa CIOXKHOCTU cTpoeHusi atomoB. OmnbiTel Pesepdopra.
[InanerapHast MOJIeNIb CTPOEHUS aTOMA.

CoctaB aTOMHBIX siJep: MPOTOHBI, HEUTpoHbl. OTHOCUTENbHAas aTOMHAas Macca.
B3anMoCBsI3b MOHATHI «IIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX
aneMeHToB 1—20. [loHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. ®dusnyeckuii cmbica cumBoiuku llepmonnyeckoir cucrembl. CoBpeMeHHas
(dbopMynupOBKa MNEPUOJAUYECKOr0 3aKkoHa. VI3MeHeHus CBOICTB 3J€MEHTOB B NEPUOAAX H
rpymnnax Kak QyHKIUs CTPOEHUS AIEKTPOHHBIX 000I0YEK aTOMOB.

XapakTepucTUKa »JJIEMEHTa-MeTajlyla M JJeMeHTa-HeMeTallyla M0 HMX IMOJIO)KEHHUIO B
MIEPUOANYECKON CHCTEME XUMUYECKUX 311eMeHTOB /. Y. Menneneesa.

JlemoHCcTpamu
Paznuunbie Gopmbl TaOIHI] MEPUOTUIECKON CHCTEMBI.
MonenupoBanue NocTpoeHus nepuoandeckoi cucremsol . 1. Menneneena.
Monenn aToMOB XUMHUYECKHUX DIIEMEHTOB.
Mogenu aToMOB AJIEMEHTOB 1—3-TO MepHoI0B.
JlaGopaTopHBIE OTIBITHI
* [Tosryuenne ampoTepHOro ruIPpOKCUAA U UCCIEI0OBAaHUE €r0 CBOMCTB.

Xumuyeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUN
WNonnas xumuueckas cBsa3b. VoHbl, 00pa3oBaHHbIE aTOMaMHU METAJZIOB M HEMETAILIOB.
Cxembl 00pa3oBaHMsS MOHHOM CBSI3W JUIsl OMHApHBIX coequHeHMi. MoHHBbIe KpHCTallInyecKue
peméTku U (pu3nMueckue CBOWCTBA BEIIECTB C 3TUM TUIOM pewérok. [lonarue o popmynbHO
€/IMHHULIE BEUIECTBA.

KoBanenTHas xuMuueckasi cBsi3b. DJIEKTPOHHBIE U CTPYKTypHbIe (opmynbl. [lonstue o
BaneHTHOCTU. KoBaneHTHas HemnossipHasi cBsi3b. Cxembl 00pa30oBaHUs KOBAaJCHTHON CBSI3U IS
OMHApHBIX coelWHEHui. MoJeKyaspHble U aTOMHbBIE KPUCTAIUIMYECKHE PEHIETKH U CBOICTBa
BEIIECTB C TUM THUIIOM PEUIETOK.

DNeKTPOOTPULIATENBHOCT. Psan snekTpooTpunarensHocTd. KoBalieHTHas mossipHas
XUMHUecKas cBs3b. Jlumnonb. CxeMbl 00pa30BaHus KOBAJICHTHON MOJISIPHON CBSI3H 71l OMHAPHBIX
coelMHEHUI. MOJEKyIsSIpHbIE U aTOMHBIE KPUCTAUIMYECKHE PEIIETKHM U CBOMCTBA BEIIECTB C
STUM THUIIOM PELIETOK.

Mertannudeckas XUMHYECKash CBSI3b M METaJUIMYECKash KpUCTaNIMYecKash peniérka.
CBoiicTBa BEUIECTB € ATUM THUIIOM pelI€TOK. EnnHas npupoia XUMHUYECKUX CBSI3EH.

Crenenb okucinenus. CpaBHEHHE CTETIEHH OKUCIEHUSI U BaJIeHTHOCTU. [IpaBuna pacuéra
CTETeHeW OKUCIICHUS M0 (POpMYIaM XUMUYECKUX COETMHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu.OnpeneneHue CTeneHeil OKHUCICHUS s
AIIEMEHTOB, OOpa3yIOMIMX BEIIECTBA pa3HBIX KiaccoB. Peaknuu HOHHOTO OOMEHa WU
OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENh U BOCCTAHOBHUTENb, OKUCICHUE U
BoccTtaHoBieHUe. (CocTaBieHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi
METO/I0OM 3JIEKTPOHHOTO OanaHca.



JlemoHCcTpanyu
e BuneodparmenTs! u ciaiiael «lOHHAS XUMUYECKas CBS3bY.
e  KoJutekuus BEMECTB ¢ HOHHOM XUMHUYECKOU CBS3BIO.
e MoJenu MOHHBIX KPUCTAUIMYECKUX PEIETOK.
e BuneodparmenTs! u ciaiinpl «KoBaJieHTHAS XUMUYECKAs CBS3HY.
e KouleKknus BeIecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUS.
e  Moaenu MOJEKYJISIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.
e BugeodparMeHTsI U cnaiiibl «MeTaindecKas XMMHYECKast CBS3bY.
e Koeknusa «MeTtaibl U CIIaBbI».
e BsaumopelicTBre HUHKA C CEPOM, COIIHOM KHUCIOTOH, Xnopuaom meau (1I).
e ['opeHue marsuus.
e B3saumozelcTBUE XJIOPHOU U CEPOBOJOPOIHON BOJBI.
JlaBopaTopHbIE OTIBITHI
* I3rotoBiieHHE MOAEIIH, HILTFOCTPUPYIOIIECH CBOMCTBA METAIUTMYECKOM CBSI3U

9 KJIACC
IToBTOpEeHuUe n 0000IeHNe cBeleHUT 0 Kypcy 8 kiacca
bunapasie  coemmaeHus.  Okcuasl  cojeoOpasyronue W HECOJIeOOpas3yroIue.
IMuapokcunpl:  ocHoBaHUs, aM(OTEPHBICE THAPOKCUIBI, KHUCIOPOJICOJEPIKAIMNE KHCIIOTHI.
Cpennue, KUCIbIe, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

O60061menre cBeleHU 0 XxUMHUYecKuX peakuuax.Knaccuduxanuss XMMHUECKUX peaKIHi
M0 pa3IUYHBIM TPH3HAKAM: COCTaBY M YHCIY pEarupyromux W 00pa3yoIIUXCs BEIIECTB,
TertoBoMYy 3 dexTy, 00paTUMOCTH, H3MEHEHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00pa3yOInX
pearupymoiye BEECTBA, aArperaTHOMY COCTOSHUIO PEArHpYIOIIMX BELIECTB, MCHOJb30BAHUIO
KaTaau3aTopa.

[ToHsiTHE O CKOpPOCTHM XUMHYECKOW peakuuu. DakTopbl, BIMSAIONIME HA CKOPOCTH
XUMUYECKUX PEAKIUU: MPUPOJA pPEarupyrollux BEIIECTB, WX KOHIEHTpPALMs, TeMIIepaTypa,
IJIOIAIb COPUKOCHOBEHUS, HANIMUKE KaTann3aTopa. Karanus.

JdemoHcTpauuu

e (O3HAaKOMJIEHHE C KOJUIEKIHUSIMHU METAIIJIOB U HEMETAIIJIIOB.

e (O3HAaKOMJIEHHE C KOJUIEKIHUSIMHU OKCUIOB, KUCIIOT U COJIEH.

e 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOHN PEAKIIUU OT IPUPO/Ibl pEArupyIOLINX BEIIECTB.

e 3aBUCUMOCTb CKOPOCTHM XUMHYECKOM pEaKUMH OT KOHLEHTPAUUU pearupyromux

BEILIECTB.

e 3aBUCUMOCTb CKOPOCTM XHMHYECKOM peakuuu OT IUIOMIaJAH CONPUKOCHOBEHUS

pearupyomux BemecTB (KUK CI0i»).

e 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM peakuuh OT TEMIEpaTypbl pearupyrommx

BEILIECTB.

JlaGopaTopHble ONBITHI

*B3anmoeiicTBue aMmmMuaka 1 XJIOpOBOJIOPO/Ia.

* Peaknuus HEUTpanu3anuu.

» HaGmronenue TeroBoro 3¢dexra peakiuu HeUTpanu3aimm.

* BzaumoseiictBue cepHoit KucnoTsl ¢ okcugom meau(1l).

* Paznoxenne nepokcuaa BOJAOPOIa ¢ TOMOIIBIO KaTanas3bl KapToQers.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEAKIMH OT MPUPOJbl PEarupyrolluX BeEIIeCTB Ha
puMepe B3aUMOJICHCTBUS PAcTBOpPOB THOCyNb(ara HaTpus uxiopuaa Oapus, THOCyIbdaTa
HaTpHs U COJITHOM KUCIIOTHI.

* 3aBHCHUMOCTb CKOPOCTHM XHMMHYECKOM peakuuu OT NpUpOAbl METAUIOB IMpU UX
B3aUMOJICCTBHUH C COJISTHOM KHUCIIOTOM.

* 3aBUCUMOCTb CKOpPOCTH XHMHYECKOW peaKkIuud OT MPUPOJbl KUCIOT TMpU HX
B3aUMOJICHCTBUU C HKEJIE30M.



* 3aBUCUMOCTb CKOPOCTU XUMUYECKOUN pEakuy OT TEMIIEPATYPBHI.

*3aBUCUMOCTb CKOPOCTU XUMHUUYECKOM peakluu OT KOHUEHTPALUH.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEAKIUU OT IUIOIIA I COIPUKOCHOBEHUS
pearupyrouux BEIecTB.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakuu OT KaTaiu3aTropa.

XuMHYeCKHE PeaKIMH B PACTBOPAX IJIEKTPOJIUTOB

[Tousitie 00 SJCKTPOIMTHYECKON AMCCONUAIMH. OJICKTPOJHUTHI W HEIICKTPOJHUTHI.
MexaHu3M JUCCOIMAIMNA  DJIEKTPOJUTOB C PA3IUYHBIM  XapakrepoM cBs3U. CTeneHb
AIEKTPOJIUTHICCKON qucconuanui. CHIIbHBIC U C1a0bIe AIIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPHH JJICKTPOJUTHYECKON auccoumanuu. Kiaccuduxarus
MOHOB U UX CBOMCTBA. KUCIOTHI, OCHOBaHMS U COJU KakK AIEKTPOJuTHL. VX kimaccubukamus u
JUCCOLINAIS.

OO0mme XMMHYECKHE CBOWCTBA  KHCIOT: M3MEHEHHME OKpPAacKM HWHIUKATOPOB,
B3aHUMOJICMICTBHE C METallaMH, OKCHJAAMU W THAPOKCHUAAMU METAUIOB W  COJIAMH.
MouekynspHble 1 HOHHBIE (IIOJIHBIE U COKPAILIEHHBIE) YpaBHEHUS peakiuil. XUMHUECKHUI CMbICIT
COKpAILIEHHBIX YpaBHCHUH. YCIOBHS NMPOTEKAHHUS PEAKIMN MEXKIY AJIEKTPOJIUTAMH J0 KOHIUA.
Ps akTUBHOCTH METAJIOB.

OO0mue XUMHUYECKHE CBOMCTBA IIEJOYEH: B3aUMOJICHCTBHE C KHCJIOTaMH, OKCHIAMU
HEMETaJUIoB, cojsiMu. OOmme XUMHUYECKHE€ CBOWCTBA HEPACTBOPUMBIX  OCHOBAHUWM:
B3aMMO/ICHCTBHE C KUCIOTAMH, Pa3JI0KEHUE TPU HATPEBAHUH.

OO0mme XWMHUYECKHE CBOWMCTBA CpPEIHUX COJICH: B3aUMOJCUCTBHE C KHCJIOTAMH,
eI049aMu, COJISIMUA U MeTaJIaMu. B3anMo1eicTBUE KUCIBIX COJIEN CO IIEI0YaMH.

I'uaponu3 kak oOMEHHOE B3aMMOJCUCTBUE COJIEW ¢ BOJOW. ['MApONHM3 COMM CHUIILHOTO
OCHOBaHHUsI M Cinab0oW KUCHOTHL. [wmaposm3 comm c¢1aboro OCHOBAHHWS U CHIJIBHOW KHCJIOTHI.
Bonoponusnii nokazarens(pH).

CBolicTBa KHMCJIOT, OCHOBAaHMH, OKCHUJIOB M COJIEM B CBETE TEOPHUM DIICKTPOJIUTHYECKOU
JMICCOLIMAIIMU U MPEACTAaBICHUIN 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX.

JdemoHcTpauuu
e licnpiTanue BEmECTB U UX PACTBOPOB HA 3JEKTPONPOBOJHOCTbD.
e  3aBUCUMOCTb JIEKTPOIIPOBOIHOCTH YKCYCHOM KUCIIOTBI OT KOHUEHTpPALIH.
e J[BMKEHUE OKPALIEHHBIX HOHOB B 3JIEKTPUUYECKOM I0JIE.
e OmnpeneneHue xapakTepa cpebl B pacCTBOpax COJEH.

JlaGopaTopHble ONBITHI

¢ lucconnanus cinalpIX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHON KHUCIIOTHI.

* I3MeHeHne OKpacKu MHAMKATOPOB B KUCIOTHOM Cpefe.

*Peakuus HelTpanu3auu pacTBopa MEN0YH pa3InuHbIMU KUCIOTaMU.

* [Tonyuenue ruapoxcuaa meau(Il) u ero B3aumoaelicTBre ¢ Pa3IMYHBIMU KUCIO TAMH.
* BzaumoieiicTBre CHIIBHBIX KUCIOT ¢ okcuioM meau(Il).

* B3aumoelicTBiE KUCIOT ¢ METaJIaMHu.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [lonyueHue CTyAHSI KpEMHUEBOU KUCIIOTHI.

* KauecTBenHas peakiusi Ha XJIOPH/I- WU CYlTb(aT-UOHBIL.

* I3MeHeHNne OKpacku MHAMKATOPOB B IIEJIOYHOM cpefe.

* B3auMo1elicTBHE 1IET0YEN C YIIIEKUCIIBIM Ta30M.

» KayecTBeHHas peakuys Ha KATUOH aMMOHHS.

* [Tonyuenue runpoxcuna meau(Il) u ero paznoxxenue.

* BzaumoeiicTBrue kKapOOHATOB C KUCIOTaMHU.

* [Tosryuenue ruapokcuaa sxenesa(lll).

* B3anmoeiicTBue xenesa ¢ pactBopoM cyibdara meau(1l).

IIpakTnueckne padoTsl

1. Pemienuie s3kciepuMeHTANbHBIX 33124 110 TeME «DNEKTPOIUTUYECKAS TUCCOILUALUS.



HeMeTa/uibl M UX cOeIUHEHUS

CrpoeHue aToMOB HEMETANIOB M UX IOJOXKEHHE B IEPUOAMYECKON cucreme. Psn
aNIeKTpooTpHuLaTeapHOCTU. Kpucramimyeckue peméTkd HEMETaloB — IPOCTBIX BELIECTB.
®usnyeckue cBolicTBa  HemeTayuioB. OOlMEe  XMMUYECKHME  CBOWCTBA  HEMETAJUIOB:
OKHUCJIUTEIbHBIE 1 BOCCTAHOBUTEJIBHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJIeKyldl. DHU3HYECKME M XUMHYECKHE CBOMCTBA
raJIor€HOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOWCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT MX IOJIOXKEHHS
B Iepuoauueckod cucreme. HaxoxaeHue TajloreHoB B IpUPOJIE U UX IOJIyYEHHE.
buonoruyeckoe 3HaueHNEe U NPUMEHEHUE raJOr€HOB.

l'amoreHoBoIOpOABI W COOTBETCTBYIOIIME UMM KHCIOTBI: IIJIJABUKOBas, COJIsHasl,
OpOMOBOJIOpOTHASI, MOJO0BOJAOpOaHAst. ['amorenunpl. KauecTBeHHBIE peakIyy HAa TaJIOTEHU-
noHbl. [IpyuMeHeHne coeAMHEHN TalOTEeHOB.

Oobmas xapakrepuctuka snemMeHToB VIA-rpynmnel. Cepa B mpupojen €€ NoJaydeHHue.
AnnoTponHsle MoaudUKalMK ceppl U UX CBOHCTBAa. XHMMHUYECKHE CBOMCTBa cepbl U €€
MIPUMEHEHUE.

CepoBoI0poA: CTPOEHHE MOJIEKYIIbI, (PM3NYECKUE U XUMHUYECKHUE CBOMCTBA, OJTyYEHHUE U
3Hauenue. CepoBogopoanas kuciaota. Cynbhuasl 1 ux 3HaYeHue. JIroMuHOPOpHI.

Oxkcun cepoi(IV), cepuucras kucnota, cynbhuThl. KauecTBeHHas peakuus Ha Cyab(UT-
HOH.

Oxcup cepri(V]), cepnast kucnoTa, cyiabpatsl. Kpucramioruaparst.

CepHast KMCIIOTa KaK CHJIbHBIN 271eKTpoiuT. CBoMcTBa pa30aBIeHHOM CEpHOI KHCIOTHI
KaK TUIWYHOM KHUCIIOTHI: B3aUMOJEWCTBHE C MeETa/llaMd, OCHOBHBIMH U aM(OTEPHBIMHU
OKCHJaMH, OCHOBAHUSIMHU M aM(QOTEPHBIMHU TUAPOKCUAAMHU, cosiiMu. KaduecTBeHHas peakius Ha
cynbdaT-uoH.

OO0mrast xapakTepUCTHKa »dJIeMEHTOB VA-Tpynmbl. A30T, CTpOEHHE €ro aroma
1 MOJIEKyJbl. PU3HYECKHEe U XUMHYECKHE CBOMCTBA U PUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0
OuosIoTHYecKas poJb.

AMMMaK, CTPOCHHE MOJICKYIIBl i (PU3MUECKHE CBOMCTBA. AMMMauHas BOJIa, HAIIAThIPHBII
CHUPT, TUIpAT aMMHaka. JIOHOpPHO-aKUENTOpPHBIH MEXaHHW3M OOpa30BaHMs CBSI3U B KAaTHOHE
aMMoHuA. BoccraHoBuTenbHbIE CBOMCTBA amMmuaka. Coau aMMOHHMS W HUX HPUMEHEHUE.
KauectBenHas peakuys Ha KAaTHOH AaMMOHHSL.

Oxcuapl a3ota: HecoueoOpa3yrolne M KUCIOTHbIe. A30THUCTash KHUCIOTa U HUTPHUTHL.
A30THas KUCIOTa, €€ NoTydyeHrue u cBorcra. Hutpartsl.

®docdop, crpoerne atoma u amiorponus. Dochuasr.Dochun. Oxcua dochopa(V) u
dhocdhopnas (oprodocdopnas) kucinora. Pocdatsl.

OOmass xapakTepucTuka s1eMeHTOB I[VA-Tpymnmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB,
MPOCTBIX BEUIECTB U COCAMHEHUMN B 3aBUCHMOCTHU OT MOJIOKEHHS AJIEMEHTOB B IEPHOIUYECKON
cucteme. Yriepo. AioTpornHble Moaudukanuu: anMas, rpagutr. AMOpPQHBIN yriIepoa: caxa,
aKTUBHUPOBAHHBIN Yrojib. AjcopOuus. XuMudeckue CBOicTBa yriepoaa. Kokcoxumuyeckoe
MIPOM3BOJICTBO U €ro mpoaykius. Kapous.

Oxcup yrnepona(Il): ctpoenne monekynsl, nonydenue u ceoiictBa. Oxcua yraepona(IV):
CTPOECHHME MOJIEKYIIbI, MOJTYYEeHUE U CBOMCTBA. YroibHas KucioTa. Cojid yrojabHON KHUCIOTBI:
KapOOHAThI U THIPOKapOOHAThL. TexHuYecKas ¥ MUIIEBas COJa.

OprannueckasxuMusi. Y TJI€BOJOPOIbI.

Metan, 3TaH W TpomaH Kak MpeJeibHble (HACHIIICHHBIE) YIIEBOIAOPOJbl. DTHIEH U
alleTWJIEH Kak HemnpeJenbHble (HEHACHIIICHHbIE) YriieBoaopoabl. CTpPyKTypHbIE (QOPMYIIbI
BeLIECTB. [ openue yrineBonopooBs. Peakuun neruapupoBanus NpEAEIbHBIX YTIIEBOAOPOIOB.

CrupTel. DTHIOBBIN CIIUPT, €r0 MOJTyuyeHHE, TPUMEHEHHE U (PU3MOJIOTHYECKOE JCHCTBUE.
TpéxaToMHBIN cIUPT MIHUIIEPUH. YKCYCHAsI KUCIIOTA KaK MPEICTaBUTENb KAPOOHOBBIX KUCIIOT.

Kpemumii: ctpoenue aroma u HaxoxjaeHue B npupoie. Cummuuasl u cuiad. CBoilcTBa
kpemuusi. Oxcup kpemuusa(IV). KpemaueBas kucnora u e€ conu.



[IpousBoacTBo crexna W neMmeHra. lIpoayknus CHIMKAaTHOM INPOMBIIUICHHOCTH:
OTITHUYECKOE BOJIOKHO, KepaMmuka, hapdop, dasHac. OnTudeckoe BOJIOKHO.
Hemeramner B mpupone.dpakuuoHHas NEpEeroHKa >KUAKOTO BO3JIyXa Kak CIOCo0
MOJIydeHUsI KHUCIOpoJa, a3oTa W aproHa. llomyuenme ¢Qocdopa, KpemHHs, XJopa, HOAA.
DIEKTPOJIN3 PaCTBOPOB.

[lonydyenue CcepHOM KHCIOTBI: CBIPbE, XHMM3M, TEXHOJIOTMYECKas CXeMa,

METO

KHIISIIErO CJIOS, MPUHITUIIBI TeINIO00MEHa, TPOTUBOTOKA U mupKyisiuu. Oneym.[Ipon3BoacTBo
aMMHAKA: CBIPbE, XUMU3M, TEXHOJIOTHIECKAST CXEMA.
JdeMoHcTpanuu

Komnexnus HemeTauos.
Mogenu KpUCTAIITHYECKUX PEHIETOK HEMETAUIOB: aTOMHBIE M MOJICKYJISIPHBIC.

O30HATOP ¥ MPUHIIUIIBI €70 PAOOTHI.

['openune HeMeTamI0B — MPOCTHIX BELIECTB: cephl, (hocopa, IPEeBECHOTO YIIIs.

OO0pa31ibl TaJIoreHoB — MPOCTHIX BELIECTB.

B3anmoeiicTBre rajgoreHoB ¢ METaJUIaMU.

BriTecHenue xsiopa 6poMOM UM HOJa U3 paCTBOPOB UX COJIEH.
Kosnexnust npupoIHbIX COEIMHEHUN XJIOpa.

B3anmopelicTBre cepol ¢ METaIaMU.

I'openue cepsl B Kucaopoae.

Konnekuus cynbuaHbIx pya.

KadectBennas peaxiys Ha Cylb(Qua-HOH.

OO6eciBeunBaHNE OKPAIIEHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anmoneiicTBre KOHIIECHTPUPOBAHHON CEPHOM KHUCIOTHI C MEJIBIO.

OOyrnuBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM.
Huarpamma «CocTaB BO3IyXay.

Buneodparments! u cnaiinel «IItnasu 6a3apb.

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Paznoxxenne 6uxpomara aMMOHHS.

B3anmoelicTBre KOHIIECHTPUPOBAHHOM a30THOW KUCIIOTHI C MEIBIO.

I'openune uépnoro nopoxa.

Pa3nosxenue HUTpaTa Kanus U TOPEHUE B HEM JPEBECHOTO YIOJIbKa.

OO6pa3iel TpUpOAHBIX coenuHenuit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPO/IE.
[Tonyuenue 6enoro ¢pocdopa 1 UCHIBITAHUE ETO CBOWCTB.
Komnexuust «O6pa3ibl IpUPOIHBIX COSTUHEHHH yraepoaay.

[Moprper H. JI. 3enunckoro. lloriomieHne pacTBOPEHHBIX BELIECTB WU

AKTUBUPOBAHHBIM YTJIEM.
YeTpolcTBO IPOTUBOTA3A.
Mopenu MoneKysl METaHa, 3TaHa, THUICHA U alleTUJICHA.

BsaumoeiicTBue aTuneHa ¢ OpoMHOM BOJOM M pacCTBOPOM MEepPMaHTraHaTa Kajusl.
OO01re XUMUYECKUE CBOMCTBA KUCIOT HA IPUMEPE YKCYCHON KHUCITOTHI.
KauecTtBenHas peakiys Ha MHOTOQTOMHBIE CITUPTBHI.

Komnexuust «O6pa3ibl IpUPOTHBIX COSTUHEHUH KPEMHUS.

Konnekuus crekna, KepaMHuKy, HEMEHTA U U3JEIUN U3 HUX.

Konnekuust npoAyKIuKu CUIMKATHOM MPOMBIIILIEHHOCTH.

BuneodparmenTs u cnaiiasl «[Ipou3BOACTBO CTEKIIA U IIEMEHTAY.
Komnekuust «IIpupoiHpie coeMHEHNS HEMETAIIIIOBY.

BuneodparmenTs! u cnaiiapl «DpakimoHHAas IEPETOHKA KUKOTO BO3IYXay.

ra3oB

BI/I,I[eO(bpaFMeHTLI U Claiapl ((HOJ'IY‘ICHI/IC BOOOpOJa, KHCIOpPOAa U TaJIOTCHOB

QJICKTPOJIUTUICCKUM CIIOCOOOMY.



Mogenu anmapatoB AJis IPOU3BOJACTBA CEPHOM KUCIIOTHI.
Mogenb KUIsIero ¢ios.
Mogeinb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneodparmentst u cnaiiapl « [pou3BOACTBO CEpHON KUCIOTHI.
Buneodparments! u cnaiiapl « [pon3BoICTBO aMMHaKay.
Komnexuust «CpIpb€ /U1 MOJIy4eHUSI CEPHON KUCIOTHI».

JlabopaTopHbIe ONbITHI

* Pacnio3HaBaHue rajoreHu1-uOHOB.

» KauecTBeHHbIE peakiuy Ha Cylb(aT-HOHBI.

» KagecTBeHHas peakuys Ha KATHOH aMMOHMSL.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

*KauecTBeHHbIe peakunu Ha GochaT-uoH.

* [IosryueHune u cBOWCTBA YIOJIBHON KHCIIOTHI.

» KauecTBeHHas peakuus Ha KapOOHAT-HOH.

* [IporryckaHue yriekuciioro raza yepe3 pacTBOp CHUIIMKATa HaTpHs.
IIpakTnueckune padoTol

2.M3yueHne CBOMCTB CONSTHON KUCIIOTHI.

3.13yueHne CBOMCTB CEPHON KHUCIIOTHI.

4. ITomyueHne aMMHaKa U U3y4€HHE €r0 CBOMCTB.

5. [lomyyenue yraekucnoro raza. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.

MeTa/uibl M UX COeTUHEHUSI

[TomoxeHne MeTaIOB B TMEPUOJUYECKOW CHUCTEME XUMHYeCcKuX a3nemeHtoB [l U.
MenaeneeBa, CTPOEHME aTOMOB UM KPHUCTAJUIOB MeETaUIOB. Meramnuyeckas CBs3b U
MEeTaJUIMYecKasi KpHUCTAIMYecKass pemeérka. Pu3nueckre CBONWCTBA METAJUIOB: JJIEKTPO- U
TEIUIONPOBOJHOCTh, OTPAXKAIOIAsl CIOCOOHOCTB, IJIACTUYHOCTh. YEPHBIE U LIBETHHIC METAILIbI.

Mertainbl KaKk BOCCTAHOBHUTENH. DJIEKTPOXUMUYECKUHN psii HanpsbKeHUuW. B3amMonericTBue
METAJUIOB C HEMETAJJIAMHU, OKCUJAMU, KACIOTAMH, COSIMU. ATFOMUHOTEPMHUSL.

OO6mas xapaktepuctuka 3jeMeHTOB |A-rpynnbl. OKcHIBl M THUAPOKCUIBI IIEIOYHBIX
METaJUIOB, UX MOJydYE€HUE, CBOKWCTBA, IPUMEHEHNE. BakHelue cou MeJ0YHbIX METAIJIOB, UX
3HAQUYE€HHE B IPUPOJE U KU3HU YEIIOBEKA.

O6mass  xapakrepuctuka  s1neMeHTOB  |lA-rpynmbel. Oxcuabl W TUIPOKCHIBI
LIEJI0YHO3EMEIIbHBIX METAUIOB, MX IOJIY4YEHHE, CBOMCTBA M IMpUMEHEHHe. Baxueilmue cosu
IEJIOYHO3EMETIbHBIX METaJNIOB, MX 3HAUCHHE B MPUPOJE U KU3HU uejoBeka. KapOoHarel u
TUAPOKApPOOHATHI KAJIBIIUS.

Bpemennas u nocrosiHHas KECTKOCTh Bobl. CIIOCOOBI YCTpaHEHUsI BPEMEHHOMN JKECTKOCTH.
CriocoObl ycTpaHeHHs TOCTOSTHHOM KECTKOCTH.

CoenuHeHus alOMUHHUS B Tpupojae. XUMHUYECKHE CBOMcTBa amoMuHHSA. OcoOeHHOCTU
OKCHJIa ¥ THAPOKCUAA ATIOMHUHUS Kak aM(POTEpHBIX cOeAMHEHMH. BaxkHelue cony afoMIUHUS
(xnopua, cyabdar).

OcobenHoctu cTpoeHust atoma kenesza. JKenezo B mpupoje. Baxkueilmue pyasl xemnesa.
[Tonyuenue uyryna u cranu. Oxcuasl u rugpokcuabl xenesa(ll) u (II1). Conu xeneza(Il) u (III).
OO6HapyxeHHe KaTHOHOB Kelle3a B pacTBOpe. 3HAUEHUE COCTUHEHUI Kele3a.

Koppo3us razoBast (XuMuyeckas) H DJIEKTpOXMMHUYECKas. 3allura MeTauioB OT
koppo3uu.Metamnel B nipupoze. [lonstue o metamnmypruu. UEpHas M LBETHAsE METaJUTYprHs.
[Mupomeramnyprus, THUAPOMETAIUIYprus,  JANEKTpoMeTaimyprus.  JIOMEHHbI  mpolecc.
[TepepaboTka yyryHa B CTaslb. DIEKTPOIU3 PACIITIABOB.

JdeMoHcTpanuu

e BsaumozeincTsue HaTpUs, JUTUSA U KaJIbLHUs C BOJOM.

e [‘opeHue HaTpusl, MATHUS U KeJe3a B KUCIOPO/JIE.

e Bcrblika TEPMUTHOM CMECH.

e BzaumojeiicTBiE cMECH NOPOIIKOB CEPHI U XKelle3a, [IMHKA U CEPhL.



BzaumoeiicTBHe allFOMUHUS C KUCIIOTaMH, II€JI0OYaMU 1 BOJOM.

B3anmozeicTBue xenesa u My C XJIOPOM.

B3aumopeiictBue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KHMCIOTOM M a30THOM KHUCIOTOU
(pa3z6aBiieHHON ¥ KOHIICHTPUPOBAHHOM).

Oxpacka mjiaMeHu COeIMHEHUSIMU 1EJI0YHbIX METAJIOB.

Oxpacka mjiaMeHu COEeIMHEHUSIMU 11E€JI0YHO3EMEIbHBIX METAIIOB.

lNamenue u3zBecTu BOIOM.

[Tonydyenue XECTKON BOABI B3aUMOJACUCTBUEM YITIEKMCIIOTO I'a3a C U3BECTKOBOU BOJIOM.
YcTpanenue BpeMEHHOM jKECTKOCTH KUIISTYEHUEM U 100aBJIEHUEM COJIbI.

Ycrpanenue NoCTOSHHON KECTKOCTU A00ABICHUEM COJIBI.

HMoHuThI ¥ mpuHINI UX AEUCTBUS (BUICOPPArMEHT).

Komekuust npupoJHBIX COEIMHEHUN ATFOMUHUSL.

BuneogparmenTs! u crnaiipl «OKCHJT AIFOMUHMS M €70 MOIU(DUKALTII.

[Tonyuenue ampoTepHOro ruPOKCUAA aTIOMUHUS U HCCIIE0BAHNE €T0 CBOMCTB.
Konnexuust « XuMuueckre MICTOUHUKH TOKAY.

Pe3ynbTarhl AMUTENBHOTO SKCIEPUMEHTA MO0 U3YYEHHIO KOPPO3UH CTAJBHBIX U3JEIUN B
3aBHCHUMOCTH OT YCJIOBHI MTPOLIECCOB.

BoccranoBnenne menu u3 okcuaa meau(Il) Bogopogom.

Buneodparments! u cnaiasl «[Ipon3BoACTBO UyryHa U CTaIN».

BuneodparmenTs! u cnaiiasl «M3nenust U3 4yryHa v cTaim.

BuneodparmenTs! u crnaiiapl «[Ipor3BoACTBO alFOMUHUSY.

JlabopaTopHble ONbITHI

* Bzanmoneiictue xenesa ¢ pactBopoM cyiabdara meau(1l).

[lonmyyeHnne N3BECTKOBOM BOJbI U OTIBITHI C HEW.

* [Tonryuenne ruapokcuaos xeesa(ll) u (11).

*KayecTBEHHbIE pEaKlMH Ha KATHOHBI JKeJe3a.

IIpakTHyeckue padoTbl

6. )KECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHHUS.

7. PenieHne sKkciepUMEHTANIBHBIX 3aa4 110 TeMe «MeTaiby.

XuMHS U OKPY’KaIasi cpeaa

Crpoenue 3emuu: Aapo, MaHTHs, 3eMHas Kopa, jutocdepa, ruapocdepa, armocdepa.
Xumuueckuit coctaB 3emiu. ['opHsie nopoasl. Munepansl. Pyasl. Ocagounbie TOpHbIE TOPOIBI.
[Tones3Hble uckomaemble.

HcTouHMKHN XMMHYECKOTO 3arpsi3HEHUs] OKpyKarolel cpenbl. [ 1o0anbHble SKOIOTHYEeCKIe
mpoOieMbl  YelOBEYeCTBAa: HapyIIEHHEe OHOTCOXHMMHYECKUX KpPYrOBOPOTOB XHMHUYECKHX
3JIEMEHTOB, MOTEIJICHUE KJIMMaTa, KUCJIOTHbIE JOXKIU U Ap. O30HOBBIE JAbIpbl. MexayHapoaHOE
COTPYIHHYECTBO B O0JAacCTH OXpaHbl OKpPYKalIIed cpeabl OT XUMHUYECKOTO 3arpsi3HEHUs.
«3enéHast XUMHU».

JdeMoHcTpanun
BuneodparmenTs u cnaiiapl «CtpoeHue 3eMid U €€ XUMHUYECKU COCTaBy.

Konnekuust MUHEPAOB ¥ TOPHBIX HOPOJ.

Komnexkuust «Pyzasl MeTamioBy.

BuneodparmenTs! u cnaiapl «I'1odanpHbIe SKOJIOTHUECKHE TPOOIEMBI UeTOBEYECTBAY.

BuneodparmeHTs! U Cllaliibl O CTENEHN KOJOTHYECKON YHCTOTHI TOBApa.
JlabopaTopHbIe ONBITHI

*/3ydenue rpaHura.

*/3ydenrie MapKUPOBOK PA3TMYHBIX BUIOB MPOMBIIIJIEHHBIX U MPOJI0BOJIbCTBEHHBIX
TOBapOB.

O000menne 3HaHUH O XUMHUH KypPCa OCHOBHOM IKOJIBI.



HoaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY IK3aMeHYy
Crpoenue aroma B COOTBETCTBHUH C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B MEPUOIUUECKON
cucteMe. CTpoeHHE BELIECTBA: XMMHUYECKasl CBS3b U KPUCTAUIMYECKAs Pel€Tka. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAUIOB, OJIaropoaHbIX
ra3oB) OT IOJOXKEHHUS DJIEMEHTOB B IMEPUOJUYECKONU cUcTeMe. THUMOJIOrHs HEOpraHUYECKUX
BELIECTB, Pa3JClICHUE UX Ha KJIacChl U rpymisl. [IpencraBurenu.

[Ipyu3Haky U ycloOBUs NPOTEKAHUS XUMUYECKUX peakluuil. TUIIOIOrus XUMUYECKUX PEaKIIH
o Pa3IUYHBIM MIPU3HAKaM. Peaxiun HMOHHOTO obmeHa. OKHCIUTENHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH.

XHWMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
coJieoOpa3yIUX OKCHIOB, TUAPOKCUIOB (OCHOBAaHUH, KUCIIOPOACOACPKAIIUX KUCIOT H

aM(OTEpHBIX THIPOKCUJIOB), COJIEH



TemaTn4eckoe IJIAHUPOBAHUE XUMUSA 8-9 kiacce

OTHOIICHUA B XMMHHU

8 KJacc
No | HaumenoBanue pasnenoB | KonuuectBo | O6opynosanue Llentpa «Touka JleqaTenbHOCTh YUUTEIIS C y4ETOM
U TEM MPOTrpaMMBbl 4acoB pocTay, UCIOJIb3yeMOoe Ha yPOKax nporpamMmbl Bociutanust (Moyns «ILIKompHBIA ypoK»)

1 HavanbHble noHATHA U 20y Ludposas nadopatopus Releon, NpUBJICYeHNEC BHUMAHHS 00yJaromuXxcs K IEHHOCTHOMY

3aKOHBI XUMUHU JATYHK TEMIIEPaTyphl, TaTINK ACTIEKTY M3y4aeMbIX Ha YPOKaX MPEAMETOB U SBICHUH,

3JIEKTPOIIPOBOAHOCTH, CIIUPTOBKA HHULIHMHPOBaHUE 00CYX/ICHH, BEICKa3bIBAHUI CBOETO

MHEHHS, BBIPAOOTKH CBOETO JTMYHOCTHOTO OTHOIICHHUS K
M3y4aeMbIM COOBITHSIM, SIBICHUSM, JIHIIAM
- IOHUMaHUe MaTepUaJbHOTO E€AMHCTBA BEUIECTB
IIPUPO/IbI, TO3HABAEMOCTH 3aKOHOB IIPUPOJIbI HA IPUMEPE
U3YYEHHUS XMMHYECKUX SIBJICHUH (peakiuii);
- YCTaHOBJIEHUE MPUYUHHO-CJIEICTBEHHBIE CBS3eH MEXIy
¢u3nyecKUMU  CBOMCTBaMH  BEIIECTB U  CIOCOOOM
pa3elieHusl CMeCeH.

2 Baxneitmme 209 [{udposas madopatopus Releon, -TIPUBJICUCHUE BHUMAaHUs 00YyJarOIMUXCs K IIEHHOCTHOMY
MpeICTaBUTENHN JaTYUK TEMIIepPaTyphl, TaTUUK ACMeKTy M3y4aeMbIX Ha ypOoKax MPEeIMETOB U SIBICHUH,
HEOPraHUYECKUX ANEKTPOIPOBOAHOCTH, JaTuuK pH, HHUIMHPOBaHUE 00CYX/ICHU, BBICKa3bIBAHUN CBOETO
BEIIECTB. JATYUK ONTUYECKON TIIOTHOCTH, MHEHUS, BBIPAOOTKU CBOETO JIMYHOCTHOTO OTHOLICHHUS K
KonunuectBennsie (G pPOBON MUKPOCKOIT M3y4aeMbIM COOBITUSM, SIBJICHUSM, JIHIIAM

—NpUMEHEHUE MHTEPAKTUBHBIX (opM yueOHOU
paboThI: UHTEIJICKTYalbHbIX, CTUMYJTHPYIOIIHNX
MO3HABATENbHYI0 MOTHBAILIMIO, AAIOIIUX BO3MOMKHOCTH
MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JMAJIOra;

IpyIIoBOH paboThl, KOTOpas YYMT KOMaHAHOH pabote u




B3aUMO I€NICTBUIO

-noOy>xJeHre 00yJaroIUXCcsl COOMI0ATh HA YPOKE HOPMBI
MOBEJICHUS, TIPaBUiIa OOIIEHHUS! CO CBEPCTHUKAMH H
neaaroraMmm, COOTBETCTBYIOIUC YKIaAy MIKOJIBI,
YCTaHOBJICHHE U TIOJIEPIKKA TOOPOKETATSTHHON
aTMocCQephl.

- MOOYXJeHUE 00YJaIOIINXCS 0CO3HABATh HEOOXOIUMOCTh
Pa3yMHOTO HCTOJB30BAHUS BEIIECTB MPH H3YUCHUH
NPUMEHEHHS KUCIIOPO/1a, BOJOPO/Ia, YIIIEKUCIIOTO rasa,
MPEICTABUTENEN KIIACCOB KHUCIIOT, COJIEN B
IMPOMBIINIJICHHOCTH U HOBCCILHGBHOﬁ KHU3HU YCJIOBCKA,

- IPUBJICYEHNE BHUMAHUS K POJIU BOJbI B
MIPOMBIIIIEHHOCTH, CETbCKOM XO35CTBE, TOBCETHEBHOM
’KM3HH YEJIOBEKA U ONIPEACIICHUE NCTOYHUKOB 3arpsi3HEHUS
BOJIHBIX PECYPCOB

OCHOBHEBIE KJIACCEI
HEOPraHMYeCKUX
COEIUHEHUN

124

[{udposas madoparopus Releon,
JaTYUK TEMITEPATypPhl, TaTUHK
3IIEKTPOTPOBOJHOCTH, JaTdrk pH

MpUBJICYECHNE BHUMAHUS 00y4aoIUXCs K ICHHOCTHOMY
ACMEKTy M3y4YaeMbIX Ha ypOKax MPEeJIMETOB U SIBICHUH,
HHUIMHPOBAaHHE 00CYX/ICHUH, BbICKa3bIBAHUI CBOETO
MHEHUS, BBIPAOOTKU CBOETO IUYHOCTHOI'O OTHOIICHUS K
M3y4aeMbIM COOBITUSM, SIBJICHUSIM, JHIIAM

- OOy JIeHHE 00yJaIOUIUXCs KPUTUUECKH OLIEHUBATh
MH(OPMAILIHIO O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY;
BO3/ICIICTBIE XUMUYECKHUX BEIIECTB Ha OPraHU3M YeIOBeKa
U IPUPOJTy, IpaBHIia OE30MACHOTO OOpaICHHS C
XUMHYECKUMHU BEIECTBAMU

[Iepuonnueckuii 3aKk0H U

nepuoauvcCKas CHUCTCMaA

8u

Ludposas nadoparopust Releon,
natyuk pH

IMMPUBJICYCHUC BHUMAHUA o6yqaloumxc;1 K ICHHOCTHOMY
ACIICKTY N3Yy4YaCMbIX HAa YPOKaXx IMPEAMCTOB U HBHCHHﬁ,
HHUIIMMPOBAHUEC 06CY)I(I[CHHI>'I, BBICKA3bIBaHHI1 CBOETO




XUMHUYECKUX DJIEMEHTOB
JAN. Menneneena.

Crpoenue aToMa

MHEHHS, BBIPAOOTKH CBOETO JTMYHOCTHOTO OTHOILICHHUS K
U3y4aeMbIM COOBITHSIM, SBICHUSAM, JIUIIAM

-IPUMEHEHNE WHTEPAKTUBHBIX (GopM ydeOHOH paboTHI:
MHTEJJIEKTYaJIbHbIX, CTUMYJHUPYIOIIUX IO3HABaTEIbHYIO
MOTHBAIMIO, JAIOIMX BO3MOKHOCTb IIPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTMBHOTO JWajiora; rpynnoBoil paboThl,
KOTOpasi YYuT KOMaHJAHOU paboTe U B3aMMOICHCTBHIO

-no0yXx1eHne oOyJaroumxcs coo0aTh Ha YpOKe HOPMBI
MMOBEACHM, IIpaBUJIa O6IIICHI/I$[ CO CBCPCTHUKAMU U
neagaroraMmm, COOTBETCTBYIOIIUE YKIIaay HIKOJIBI,
YCTaHOBIICHHE U TIOJJIEPIKKA TOOPOKEIATEILHON
atMoc(hepsl.

Xumudeckas CBSI3b.
OKHCIIUTEIIBFHO-
BOCCTaHOBHUTEILHEIE
peakiuu

8u

[{udposas madopatopus Releon,
JIaTYUK TEMITEPATyphl, CIIUPTOBKA

MpUBJICYECHNE BHUMAHUS 00y4aloIUXcs K ICHHOCTHOMY
aCMeKTy M3y4aeMbIX Ha ypoKax MPEeIMETOB U SIBICHUH,
HHUIUMPOBaHMe 0OCYXICHUH, BHICKa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKU CBOETO IUYHOCTHOI'O OTHOIICHUS K
U3y4aeMbIM COOBITUSM, SIBJICHUSIM, JHIIAM

- YCTaHOBJICHHE MPUYUHHO-CIICICTBEHHON CBSI3U MEXIY
CTPOEHUEM aTOMa, XUMHUYECKOU CBA3bIO, TUIIOM
KPUCTAJUTMYECKON PEIIeTKH CBOWCTBAMHU XUMUYECKUX
COCIUHEHHH;

- IIPUBJICUCHUC BHUMAHUA o6y11aloumxc;1 K 3HA4YCHHIO
OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ,
MMPOTCKAOIIUX B IIPUPOAC, UCIIOJIB3YCMBIX B MMOBCEOHEBHOM
JKHN3HH 4CJIOBCKA.




9 kmacc

HanmenoBanue pasnennos u
TEM IIPOTrpaMMBbI

Komunuectso
9aCcOB

O6opynosanue Llentpa «Touka
pocTay, UCITOJIb3yeMOe Ha YPOKax

JlesTeNnbHOCTD YUUTENS C YUETOM IPOTrpaMMBbl
BocnuTaHus (Moxyis «LLIKoJIbHBIN ypoKk»)

[ToBTOpEeHue u 06001IEHNE
CBEICHUH 10 Kypcy 8
KJ1acca. XMMHYECKUE
peakuuu

54

Hudposas nadboparopus Releon,
JATYMK TEMIIEpaTyphl

NpUBJICYeHNE BHUMAHHS 00yJaromuXcs K IEHHOCTHOMY
aCIIeKTYy U3y4aeMbIX Ha YpOKaX IIPEAMETOB U SIBJIICHU,
HHULMHPOBAaHHe 00CYX/IEHUH, BbICKa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOIO OTHOLIEHUSI K
M3y4aeMbIM COOBITUSM, SIBJICHUSIM, JHIIAM

MIPUBJICYCHIUE BHUMAHUS 00YJarOIIUXCs K
OTBETCTBEHHOCTH 32 MPUMEHEHHUE MOJyYCHHBIX 3HAHUN U
YMEHH, TO3UTUBHON POJIM XUMHUU B KU3HU
COBPEMEHHOTO 00I1eCcTBa, HEOOXOMMOCTH XUMUYECKU
rpaMOTHOT'O OTHOLIEHHS K CBOEMY 370POBBIO U
OKpY>Kalolleu cpeje

XUMHUYECKUE PEAKIINU B
pacTBopax

10 g

Hudposas madboparopus Releon,
JaTYUK TEMITEPATypPhl, TaTIHK
SIICKTPOTIPOBOJHOCTH

an/IBnequne BHUMAaHUA o6yqa}01u1/1xcs[ K HCHHOCTHOMy
aCIMeKTy U3y4aeMbIX Ha YPOKaxX MPEJAMETOB U SIBICHHM,
HHUIUMPOBaHMe OOCYXICHUH, BHICKa3bIBAHUN CBOETO
MHEHHSI, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K
M3y4aeMbIM COOBITHSIM, SIBIICHUSM, JTUI[AM

—TIpUMEHEHUE HWHTEPAKTUBHBIX (opM ydyeOHOU
paboTHI: HUHTEJUICKTYyaIbHBIX, CTUMYJIUPYIOITUX
MO3HABATEJIPHYI0O MOTHBAIIMIO, JAIOIIMX BO3MOKHOCTH
MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO IHMAJIOra;

rpynmnoBoi paboThl, KOTOpasi YYUT KOMaHIHOHN pabote

u BSaHMOHeﬁCTBHIO

Hewmetamnsl n ux

254

I{udposas nabopatopus Releon,

-IIPUBJICUCHUC BHUMAHUA o6y11afou11/1xc;1 K ICHHOCTHOMY




COCAMHCHUA

AaTYUK HUTPpAT, XJIOPUIA- HOHOB,
AAaTYHUK JJICKTPOIPOBOJHOCTH

aCIEeKTy M3Y4aeMbIX Ha ypOKax MPEIMETOB U SIBICHUH,
HHULMHPOBAaHHe 00CYX/IEHUH, BbICKa3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKH CBOETO JTMYHOCTHOT'O OTHOLICHUS K
M3Yy4aeMbIM COOBITUSM, SBICHUSIM, JHLIAM

- YMEHHUE COOMI0AaTh IpaBHJIa IOBE/ICHUS B
Ype3BbIUANHBIX CUTYALUSIX, CBA3AHHBIX C BO3/JEHCTBHEM
Pa3IUYHbIX BELECTB

(yrapHoro rasa, COeJMHEHUHN a30Ta, CEPHI).
- TOOYXKJIeHUE 00YJAIONTUXCS K U3YYCHHUIO
OMOJIOTUYECKO PO HEMETAJUIOB JIJIsl OPTaHU3MOB;

- CcOoOJIIOICHHE OCHOB 3/I0POBOTO 00pa3a >KU3HU

Merannst u

COCAMHCHU

nux

16 g

Hudposas madboparopus Releon,
JaTYUK JJICKTPOIIPOBOJHOCTHU, JaTUUK
JIaBJICHUS

MpUBJICYEHNE BHUMAaHUS 00yJaloUXcsl K ICHHOCTHOMY
aCIIEeKTYy U3Y4aeMbIX Ha YpPOKaX IIPEAMETOB U SIBICHMIA,
HHULIMHPOBaHUE 00CYX/IEHU, BbICKa3bIBAaHUN CBOETO
MHEHHs], BBIPAOOTKH CBOETO JTMYHOCTHOIO OTHOLIEHHUS K
U3y4aeMbIM COOBITHSIM, SIBICHUSAM, JIMLIAM

- YCTAHOBJICHUC ITPUYUHHO-CIICACTBCHHBIX CBsI3eH
MCXKIY CTPOCHHUEM aTOMa, XUMHWYECKOH CBA3bBIO, TUIIOM
KpHCTaHHquCKOﬁ PEIICTKU METAJIJIOB U UX COCI[PIHGHPIfI,
nux (1)I/ISI/I‘leCKI/IMI/I 1 XUMHYECKHUMHM CBOWICTBAMH.

- MOOYXJeHUE 00YJArOIINXCS OOBSICHATh MaTepUaTbHOE
€/IMHCTBO BEIIECTB IPUPOJIBI ITyTEM COCTABIICHHSI
TCHETUYECKUX PSJIOB METAJIIOB

XUMUSA U OKpYy>Karolas
cpena

249

udposas nadboparopus Releon,
JaTYUK HUTPAT, XJIOPUJI- HOHOB,
JATYUK SIEKTPOTIPOBOTHOCTH

-IIPUBJICYCHNC BHUMAaHUWA o6y11afoumxc;1 K HCHHOCTHOMY
ACIICKTY N3Yy4YaCMbIX Ha YPOKaXx IMPEAMCTOB U HBHGHHﬁ,
HHUIIMMPOBAHUE 06CY)I(I[CHI/II>'I, BBICKA3bIBaHHI1 CBOETO
MHCHUA, BLIpa6OTKI/I CBOCTO TMYHOCTHOT'O OTHOIIICHUA K
N3y4aCMbIM CO6LITI/I$IM, SABJICHUAM, JTMIIaM




-IPUMEHEHNE MHTEPAKTUBHBIX (hOpM ydeOHOU paboTHI:
MHTEJJIEKTYaJIbHbIX, CTUMYIUPYIOLIUX [103HABATEIbHYIO
MOTHBAIUIO, JAIOIIUX BO3MOKHOCTH IIPUOOPECTH OIBIT
BEJCHUSI  KOHCTPYKTUBHOIO  JHAJIOTa;  IPYNIIOBOM
paboThl, KOTOpass Y4YMT KOMaHIHOW pabore u
B3aNMMOJEHCTBHUIO

- YMEHUE ONPEAEIATh PUHAUIEKHOCTD BEIIECTB K
OIIPENENEHHBIM KJIaccaM U UX JEHCTBHs HA OPTaHU3M
YEJIOBEKA,

- noOyxaeHne oOydaromuxcs K Pemenuto 3amady c
9KOJIOTHYECKUM COJIEp)KaHHUEM;

- IPUMEHEHHE MPaBUJI TEXHUKHU 0€30TIaCHOCTH MPHU
BBITIOJTHEHUH MTPAKTUYECKUX PabOT C LENbIO
dbopMupoBaHus OEPEKHOTO OTHOIIECHUS K CBOEMY
3JI0POBBIO U 37I0POBBIO OKPYKAFOIIUX

O060011eHrEe 3HAHUI IO
XHMHMH 32 Kypc OCHOBHOM
LIKOJIBL.

[ToaroroBka K OCHOBHOMY
rOCY/IapCTBEHHOMY
sk3ameny (OI'D)

9y

[{udposas madoparopus Releon,
JaTYNK TEMIIEPATyphl, IaTIUK HUTPAT,
XJIOPU/I- HOHOB, JaTYHK
AJIEKTPOIPOBOTHOCTH

MpUBJICYCHNE BHUMAHUS 00YyJalOIIUXCs K ICHHOCTHOMY
ACMEKTy M3Yy4YaeMbIX Ha ypOKax MPEeJIMETOB U SIBICHUH,
HHUIMHPOBAaHHE 00CYX/ICHUH, BbICKa3bIBAaHUI CBOETO
MHEHUS, BBIPAOOTKU CBOETO JIUYHOCTHOIO OTHOIICHUS K
M3y4aeMbIM COOBITUSM, SIBJICHUSIM, JHIIAM

—MpUMEHEHHUE HHTEPAKTUBHBIX (opM yueOHOU

pa6OTBI . HWHTCJIJICKTYAJIbHBIX, CTUMYJIMPYIOLIUX
IMMO3HABATCJIbHYI0O MOTHBAllMIO, JAKOIIUX BO3MOKHOCTDH

HpI/IO6peCTI/I OIIBIT BCACHUSA KOHCTPYKTHUBHOI'O AHAJIOTA;




IpyInoBoi paboThl, KOTOPasi YYUT KOMaHIHOH padoTe
Y B3aUMOJICHCTBUIO

[ToOyxnenue oOydarommxcs coOM0aaTh Ha ypoKe
HOPMEI ITOBCACHMS, IIpaBUJIa O6H_I€HI/I$I CO CBCPCTHUKaAMU
" negaroraMm, COOTBETCTBYIOIIHUC YKIIaAy HIKOJIBI,
YCTaHOBJICHHE U TIOJIEPIKKA TOOPOKETATSTHHON
aTMoc(hepsl.
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