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Pabouas mporpamma yueOHOro mnpeamera «XHMHS» COCTaBlIeHa Ha OcHOBe PDenepajbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOro obOmero o6OpasoBanus ([Ipukas
MunucrepctBa obpazoBanuss U Hayku P® ot 17 nexabpst 2010 r. Ne 1897 "OO6 yrBepxacHUU
(benepasbHOro rocy1apcTBEHHOT0 00pa30BaTENBLHOIO CTaHAAPTa OCHOBHOTO OOIIEro 00pa3oBaHUs"
(c UI3MCHEHUSIMH, BHECEHHBIMH MPHKa30oM oT 31 mexabps 2015 r. Ne1577), mporpamMmer «Xumusi. 8
— 9 xmacce» aBtopa O.C. I'abpuensna, OOII OOO u yueOHoro miana I'bBOY COIIl Ne2 r.
CrI3paHu.

Jlannasi pabouass mporpamma peanm3yercss Ha ocHoBe YMK «Xumwms. 8 — 9 xmaccel» mop
penaknueit O.C.I"aGpuensna.

XuMusl B OCHOBHOH IKoisie u3ydaercsa ¢ 8 mo 9 kmaccel. OOmiee yucio y4eOHbIX 4acoB 3a JBa
roga ooydenus — 136. 13 Hux B 8 kiacce - 68 yacoB B roj (2 vaca B Henenwo); B 9 kiacce — 68
4acoB B roj (2 yaca B HEJIENIO).

[InanupyemMble pe3yJbTaThl 0CBOEHHS Kypca

Jluunocmuvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKaMU OCHOBHOM LIKOJIBI IPOTrPaMMBI I10
XUMHH SABJISIFOTCS:
- 3HaTh W IIOHMMATb OCHOBHBIE HMCTOPUYECKHE COOBITHS, CBA3aHHBIE C Pa3BUTHUEM XHUMUU U
oO1iecTBa; JOCTM)KEHUS B 00JACTH XUMHUM M KYyJIbTYpHblE TpaAuLUU (B YaCTHOCTH, Hay4HbIE
TPaJHUIIMU) CBOCH CTPaHbl; OOIIEMUPOBBIC TOCTHKEHHS B 00JIACTH XUMHH; OCHOBHBIC MPUHIIMIIBI 1
IIpaBUIa OTHOLIEHUS K IPHUPOJE; OCHOBBHI 3J0pOBOro 00pa3a »KU3HU U 3740pOBbecOEperarolux
TEXHOJIOTUH;, IpaBWa IOBEICHMS B UYPE3BbIUAMHBIX CHUTyalMsIX, CBA3aHHBIX C BO3JEHCTBUEM
pPa3IUYHBIX BEIIECTB; OCHOBHBIE MpaBa U OOS3aHHOCTH TpaXkJaHWHA (B TOM 4YMCIE Y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, MPO(ECCHOHAIBHBIM U KM3HEHHBIM CaMOOINPEAEICHUEM; COLUAIBHYIO
3HaYMMOCTb U COZIepKaHue NMPOo(eccHii, CBI3aHHBIX C XUMUEH;
- UCIBITHIBATh. YyBCTBO F'OPJOCTU 3a POCCUHMCKYI0 XMMHUYECKYI0 HayKy M YBaXCHHE K UCTOPHH €€
pa3BUTHS;, yBaXEHUE M NPUHATHE IOCTHXKEHMH XMMHUHU B MHUpE; JIIOOOBb K NMPHUPOJIE; YBaKEHHE K
OKpYXaromuM (yJaluMcs, YIUTeIsIM, POJUTENSAM U Jp.) — YMEThb CIIyIIaTh U CIbIIATh apTHEpA,
NPU3HABATh MPABO Ka)XJIOro Ha COOCTBEHHOE MHEHHWE, MPUHUMATh PELICHHs C Y4eTOM MO3MIMH
BCEX YYaCTHHMKOB; YyBCTBO IPEKPACHOTO M 3CTETHUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM
BEIIECTB M UX IIPEBpALICHUH, CAMOYBaXEHUE M HMOLMOHAIBHO-IIOJIOKHUTEIBHOE OTHOUICHUE K
cebe;
- MPHU3HABATh [IEHHOCTH 3/I0POBbs (CBOETO M APYTHX JIFO/ICH); HEOOXOAUMOCTD CAMOBBIPAKEHHSI,
caMopean3aluy, COMAIBHOIO IPU3HAHUS,
- OCO3HaBaTh T'OTOBHOCTb (MJIM HErOTOBHOCTh) K CaMOCTOSITEJIbHBIM IOCTYNKaM U JEHCTBUSM,
OTBETCTBEHHOCTh 32 WX PE3yJbTaThl; FOTOBHOCTh (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO MO3UIMIO0 U KPUTHYHO OTHOCUTBCS K CBOUM ITOCTYIIKAM;
- TMPOSIBJIATH. JKOJOTMYECKOE CO3HaHME; JOOpOXKEIaTeNbHOCTh, JOBEpUE M BHUMATEIbHOCTH K
JIOASIM, TOTOBHOCTh K COTPYIHHMYECTBY U JApYy*kOe, OKa3aHUIO TOMOLIM TeM, KTO B HEH HYXJaeTcs;
000OIIEHHBIH, YCTOMYMBBIM M W30MpaTeNbHBI MO3HABATENBHBIM HWHTEpPEC, WHUIMATUBY U
110003HATENFHOCTh B U3YUYE€HUU MHUpA BEUIECTB M PEAKLUH; 1eJIeyCTPEMICHHOCTh U HACTOWYMBOCTD
B JIOCTHUXEHHH 1I€JIei, TOTOBHOCTh K IMPEOJOJIEHUIO TPYAHOCTEH; YOeKIEHHOCTh B BO3MOXKHOCTH
MO3HAHUS TPUPOJIbI, HEOOXOIWMOCTH pA3yMHOI'O HCIIOJIb30BAHMUSI JOCTH)KEHUH HAyKH H
TEXHOJIOTHUI 17151 pa3BUTHA OOIIECTBA,;
- YMETb. YCTAaHaBJIMBAThb CBS3b MEXAY LEIbI0 M3y4CHHMS XUMUU U TEM, JUI1 4Yero OHa
ocymiecTBisieTcss (MOTHBAMHM); BBIMOJIHATh KOPPUTHUPYIOIIYIO CaMOOIICHKY, 3aKJIIOYAIOIIYIOCS B
KOHTpOJIE 3a IPOLECCOM HW3Y4YeHHMs] XUMUU M BHECEHHH HEOOXOAMMBIX KOPPEKTHUBOB,



COOTBETCTBYIOILIMX A3TalaM U croco0aM H3y4eHHs] Kypca XMMHH; BBIIOIHITh PETPOCIEKTHUBHYIO
CaMOOIICHKY, 3aKJIFOYAIOLIYIOCS B OILIGHKE Ipolecca W pe3yiapTaTa M3YyYEHHs] Kypca XUMHUHU
OCHOBHOH IIKOJIbI, ITOJIBEJEHUN UTOIOB Ha OCHOBE COOTHECEHMS L€JIed U PE3yJbTaTOB; CTPOUTH
KU3HEHHbIE ¥ TPOPECCHOHATBHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-MCTOPUYECKHUX,
MOJIMTUYECKUX U IKOHOMHUYECKHX YCIOBHIl; 0CO3HaBaTh COOCTBEHHBIE LIEHHOCTH U COOTBETCTBHE
UX NPUHUMAEMBbIM B XU3HM PELICHUSM; BECTH JUAJIOI Ha OCHOBE PaBHONPABHBIX OTHOLIEHUH U
B3aUMHOTO YBa)KCHHS; BBIICIIATH HPABCTBEHHBIN aCIIEKT MOBECHUS M COOTHOCUTH MOCTYIKHU (CBOM

U JIpyrUX JIIOAEH) M COOBITHS C TPHHATBIMH O3THYECKUMHM HOPMaMHu; B TIpeleliaX CBOHX
BO3MOKHOCTEN NPOTUBOJACHCTBOBATH JEUCTBUSAM M BIUSHHUSM, MPEICTABISAIOIINUM YIPO3Y KU3HH,
3JI0POBBIO U OE30MMACHOCTH JTUYHOCTH U 00LIECTBa

Memanpedfwemnbmu pes3yremamamu OCBOCHUA BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI IIporpaMmbl
110 XUMHH ABIAIOTCA:

- yMemb paboOTaTh MO COCTABICHHOMY IUIAHY, UCIIOJIB3YsI HAPSAY C OCHOBHBIMHU U JIOTIOJHHUTEIbHBIC
cpencTBa (CPaBOUHYIO JIMTEPATYpy, CIOKHBIE MprOOpbI, cpeactBa MKT); ¢ momorpo yautes
OTOMpaTh Ui peIleHUs y4eOHBIX 3a/lad HEOOXOJMMBIC CIIOBApH, DHIIMKIIONCIUH, CIIPABOYHHKH,
QJIGKTPOHHBIC JIUCKH; COIMOCTABISITH W OTOMPATh HHPOPMAIMIO, IMOJYYCHHYI) W3 Pa3IUYHBIX
UCTOYHUKOB (CIIOBapH, SHIIMKIIONEINH, CIPABOYHUKH, JJICKTPOHHBIC IHCKH, CeTh HWHTepHET);
NPEICTaBISITh WHPOPMAIMIO B BHUAC TaOJHIl, CXEM, OIOPHOTO KOHCIEKTa, B TOM YHCJIE C
npuMeHerneM cpenctB UKT; odopmiiaTe CBOM MBICIU B YCTHOW M MHCbMEHHOW PEYM C YU4ETOM
CBOMX YUYCOHBIX M JKM3HCHHBIX PCUCBBIX CHUTYAIlWi, B TOM 4ucie ¢ npuMeHeHueM cpenctB UKT;
COCTABJIATH PEIECH3UIO HA TEKCT; OCYIIECTBIIATh J0KA3aTeIbCTBO OT MPOTUBHOIO;

- opeanu306vi6ams y4eOHOE B3aUMOJICHCTBHE B TPYIIIE (PaclpeelisaTh POJIH, TIOTOBAPUBATHCS APYT
C IPYrOM H T. [1.);

- npedsudems (IPOTHO3UPOBATH) MMOCICACTBUS KOJUIGKTUBHBIX PEIICHUH;

- NOHUMAamb TIPUIUHBI CBOETO HEYyCIeXa U HaXOUTh CIIOCOOBI BBl X0OJa M3 3TON CUTYaIlH;

- 8 Ouanoece C YYUTEIIEM YUYUTHCS BBIPA0ATHIBATH KPUTEPHH OIICHKH M OIPEACISATh CTEIICHb
YCTEIIHOCTH BBHITIOMHEHUS CBOEW pPabOThl M pabOThl BCEX, MCXONS U3 HUMEIOLIUXCS KPUTEPHEB,
COBEPIIIEHCTBOBATh KPUTEPUU OIICHKH M MOJIb30BAThCSI MU B XOJI€ OLIEHKHU U CAMOOIICHKH;

- omcmausams CBOIO TOUKY 3PCHHSI, apTYMEHTHPYSI €€; TTOATBEPKIaTh apTyMEHTHI (paKkTamH;
KPUTHUYHO OTHOCHTHCS K CBOEMY MHEHUIO;

- caywams Opyeux, IbITaThCs MPUHUMATH APYTYIO TOYKY 3pEHHUS, OBITH TOTOBBIM U3MEHUTH CBOIO
TOUKY 3pEHHUS,

- cocmasnamo peghepam 1O oNpeaenecHHON (HopmMe; OCYIIECTBISATH KOCBEHHOE pa3ieIuTeIbHOe
JI0Ka3aTeIbCTBO.

Ilpeomemnule pe3y1bmamul OCBOCHHS BRIITYCKHUKAMH OCHOBHOM IITKOJIBI TPOTPAMMBI T10 XUMUH:

BrInmycKHUK Hay4duTCS BBINyCKHHK MOTYYAT BO3MOKHOCTh HAYUUTCS
-Ha3bIBaTh XUMUYECKUE IIEMEHTHI U XapakTeprus3oBaTh OCHOBHBIE
METO/Ibl XapaKTEPU30BaTh WX HA OCHOBE TIOJIOKCHHSI B  IMO3HAHUS XMMHYECKUX OOBEKTOB:
HaOmonenue, [lepuoaudeckoii cucteme; U3MEPEHHUE, IKCIIEPUMEHT,
MO/IEJINPOBAHUE.
-popMyIHpOBaTH U3YUYCHHBIE MTOHSATHUS: Paznuuate xumuueckue
00BEKTHI(BBEIIECTBO, XUMUYECKUM IJIEMEHT, aTOM, CTaTHKe):
MOJIEKYJIA, MOH, KATUOH, aHUOH, ITPOCTOE U - XUMUYECKHUE DJIIEMEHTHI U ITPOCTHIE BELIECTBA,
CJIOKHOE BEIIECTBO, XMMHUYECKas peaKuus, - METa/ulbl U HEMETaUIbl U XapaKTepHU30BaATh
BHJIbI XUMUYECKHUX PEAKIUHU U T. IL.; OTHOCUTEIIBHOCTh  NPUHAIIEKHOCTH TaKUX
- ompenensaTh 1o gopMmyrnam COCTaB OOBEKTOB K TOW WMJTM MHOU TPYIIIIE;
HEOPraHWYECKUX M OPraHMYECKUX BELIECTB, - OPraHUYECKUE U HEOPTraHUYECKUE COCAUHECHUS;

YKa3bIBaTh BAJICHTHOCTU aTOMOB XHMMHYECKHUX - TUAPOKCHUIbI (KI/ICJ’IOPOZ[COI[GP)K&HH/IG KHUCJIOTHI,



3JIEMEHTOB WJIN CTENEHU UX OKUCIICHUS;
- Pa3bBACHATH MHGPOPMALNIO, KOTOPYIO HECYT
XUMUYECKHE 3HaKU, POPMYJIbl U ypaBHEHUS;

OCHOBaHUs, aM()OTEPHBIC THAPOKCHIBI);
- OKCH/IBI HecoseoOpasyromiue u
cosieoOpasyromime (KHCJIOTHBIC,0CHOBHBIE,

- kiIaccupHUIUpOBaTh MpocThie (MeTauibl, aMQpOTEpHbBIE);

HEMETaJUIbI, OJIAarOpPOJHBIC Ta3bl) U CIOXKHBIC
emecTBa (OMHApHbBIE COCTUHEHHUS, B TOM

YHCIIC Y OKCHJBI, a TaKXKe T'HIPOKCHUIbI —
KUCIIOTBI, OCHOBaHHSI, aM()OTEPHBIC TUAPOKCHUIBI
U COJIN);

- BaJICHTHOCTb M CTETICHb OKUCIICHUSI,

- CHUCTEeMATHYECKHWE W TPUBHUAIBHBIC TCPMHUHBI
XUMHYECKOH HOMEHKIIATYPBHI;

- 3HAKOBYIO CHUCTEMY B XHMHUHU (3HAKU H
(hopMyITBI, HHACKCHI UK03(PUITHEHTHI,

- ¢opmymupoBath Ilepuonnyeckuii 3aKOH, CTPYKTYPHBIE M MOJIEKYJISIpHbIE (HOPMYIIHI,

00BSACHATHCTPYKTYPYHUHH(DOPMALIHIO,

KOTOpyIo HeceT lleproanueckas cucteMa Xumu-
yeckux onemeHtoB JI. M. Mengeneera,
packpsiBaTh 3HaueHUe [lepnoanyeckoro 3aKoHa,
- XapaKTepU30BaTh CTPOCHHE BEIIECTBA — BH/IbI
XUMUYECKHX CBS3CH U THITHI KPUCTAJUTHUECKUAX
PEIIETOK;

- ONUCHIBaTH CTPOCHHE ATOMOB XHMHUYECKUX -
aiemeHTOB Ne 1—20 1 26 1 0TOOpaXkaTh UX C
MOMOIIIBIO CXEM;

MOJIEKYJISIPHBIE U HOHHBIC YPaBHEHUS PEaKIIHiA,
MOJIHBICE M COKpAILEHHbIE HOHHBIE YpPaBHEHUS
peaxuui, TEPMOXUMHYECKHE ypaBHEHUS,
0003HaUYECHHSI CTETICHU OKMCICHUS U 3apsja
HoHa B popMyJie XUMUYECKOTO COETMHEHNUS).
Paznmuuate  xumuueckue 00BEKTHI(B

JTMHAMUKE):

dbusznueckue M XUMHUYECKHUE CTOPOHBI
MIPOLIECCOB PACTBOPEHUS U IUCCOIMAIINH;

- OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U

- COCTaBJIATH ()OPMYJIBI OKCHJIOB XHMHUYECKUX peakluu OOMEHa,

AJIEMEHTOB 51 COOTBETCTBYIOLIUX
TUAPOKCUIOB;
- 3alMUChIBaTh  CTPYKTYPHbIE

MOJICKYJISIPHBIX COCI[I/IHeHI/Iﬁ u Q)OpMYHLHLIC
CIMHHUIBbI HOHHBIX COGI[I/IHGHI/II\/'I 110 BA&JICHTHO-
CTH, CTCIICHAM OKHUCJICHUA HUIIN 3apsiaM HOHOB,

UM - CXEMBI M YPAaBHEHMS] XUMUYECKUX PEAKIU.

COOTHOCHUTD.

(OpMyIIBI - 3K30TCPMUYCCKHE PEAKIUU W PEaKIuu

TOpEHHS;
- KaTaJIMTUYeCKUe U (PepMEHTATUBHBIE PEAKIINH;
- METaJIJI, OCHOBHBIN OKCHUJl, OCHOBAaHHE, COJIb;

- (I)OpMy.HI/IpOBaTB OCHOBHBIC 3aKOHbI XUMHUHU — - HEMCTAJII, KHCJIOTHBIM OKCHJI, KMCJIOTa, COJIb,

IIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO
CTPOEHHUS, COXpAHEHUS MacChl BEIIECTB, 3aKOH
ABorajipo;

- (GopMynupoBaTh OCHOBHBIE TOJOXKEHUS -
aTOMHO-MOJIEKYJIIDHOTO YYEHUSI U TEOPHUH
INEKTPOJIMTUYECKON TUCCOLNALNY,

- ONpCACIIATh IIPU3HAKH, YCIIOBHUA ITPOTCKAHUA U
MPEKPAIICHUS XUMUYECKUX PEAKIUN;

- CTPOEHUE aTOMa, BUJI XUMUYECKOM CBS3H, TUI
KpUCTAIJINYECKON pelIeTKH U  (pu3mueckue
CBOICTBA BEUIECTBA;

HaXOXXACHUC DJOJICMCHTOB B IPUPOAC H
MPOMBIIIJICHHbIE CIOCOOBI UX MOJIYYSHHUS;

- He00OXO0AUMOCTh XMMHUYECKOT'0 TIPOU3BOJICTBA U
TpeOOBaHUI K OXpaHe OKpYKarollel CpeJibl;

- HeO6XOI[I/IMOCTI: MNPUMCHCHHUA COBPCMCHHBIX

- COCTaBJIAATb  MOJICKYJIIPHBIC YpAaBHCHHA BCIICCTB W MATCPHAIIOB U Tpe60BaHI/I$I K

XUMHUYECKHX peakuuu,

0611114e XUMHUYCCKUEC CBOfICTBa OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX BEIIISCTB
OTpakarolInX CBSI3M  MEXKIY
COEIMHEHNH,

- COCTaBJIATh YPABHEHUS PEAKLUN C y4aCTHEM
3JIEKTPOJINTOB B MOJIEKYJIIPHOM M HOHHOM
BUJAX;

- OIpEAeNATh MO XWMHUYECKHM YPABHEHUSAM
IIPUHAJUICKHOCTh PEaKLUUN K
TUITY WU BUY;

MOATBEPIKAAIONINX COSPEKEHHIO 3JOPOBBSI.

BeiaBrraTe 1 9KCIEpUMEHTAIIBHO TPOBEPATH

U THUIIOTE3bl 0 XMMHYECKHX CBOMCTBAaX BEIECTB Ha
KJ1acCaMH OCHOBCUXCOCTaBaAUCTPOCHUAN

MNPUHAJIIC)KHOCTH K
(rpymme) BemecTs.
[IporHo3upoBate CHOCOOHOCTH  BEMIECTBA
IPOSIBIISTH OKHCIIUTEIbHBIC W
BOCCTAQHOBHTEIILHBIE CBOICTBA C YUETOM CTerle-

OTpesieIEeHHOMY KJaccy

ONpCACIICHHOMY HEl OKHUCIICHUS QJICMCHTOB, BXOIAIIHNX B €TI0

COCTaB, a TaAKXKE NPOJAYKTOB COOTBECTCTBYIOIIUX

- COCTaBJISITb  YPABHCHUA  OKHUCIUTCIIBHO- OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI.[HfI.

BOCCTAHOBUTEJILHBIX
peaKIfii ¢ MOMOIIBI0 METO/a 3JICKTPOHHOTO
Oaiauca;

CocTaBnsATh ypaBHEHUS PEAKLUN C yUaCTUEM
TUMMAYHBIX OKUCIINTENEH 1 BOCCTAHOBUTEIIEN HA
OCHOBE JIEKTPOHHOTO OajaHca.



- TNPUMEHATh TOHATUSL «OKUCIEHUE» U
«BOCCTAHOBJICHUE» JIJISI XapAKTEPUCTUKH
XMMHYECKHX CBONCTB BEILIECTB;

- OmpeneyaTh C TOMOIIBIO KAaYeCTBEHHBIX
peakuuii xJopuia-, cyiabpar- U KapOoHAT-
AQHUOHBI U KATUOH aMMOHHS B PacTBOPE;

- OOBACHSATH BIMSHHE PA3IMYHBIX (DAKTOPOB Ha
CKOpPOCTbh XUMUYECKHUX PEAKIUN;

- XapakTepu3OoBaTh IMOJIOKEHUE METAUIOB U
HeMmerauioB B llepuoguueckoit  cucreme
3JIEMEHTOB, CTPOCHUE UX aTOMOB M KPUCTAILIIOB,
obmue pu3ndecKue U XUMUIECKHUE CBOMCTBA;

- OOBSACHATH MHOr0OOpa3ue MPOCTHIX BEIIECTB

SIBJICHUEM  aUIOTPOIIMM M yKas3blBaTb €€
[IPUYMHBL;
- pasynyarhb TUAPO-, IIAPO- 51

ANEKTPOMETAIUTYPTHUIO U UILTIOCTPUPOBATH MX
pUMEpPaMH MPOMBIIUICHHBIX CIIOCOO0B
MOJIyYEHUSI METAIJIOB;

- JaBaTh OOIIYIO XapaKTEPUCTHUKY SJIEMEHTOB |,
I, VII A rpynm, a Takke BoJopoaa, KUCIOpOaa,
azoTa, cepbl, (ocdopa, yrieponaa, KpeMHHsS H
00pa30BaHHBIX UMHU ITPOCTHIX BEIIECTB U
BOKHCUIITNXCOCTMHCHHU I (CTpOCHHE,
HAXO0XJICHUEBIIPUPO/IC, [TOJTyICHHUE,

du3HUecKre U XUMUYECKIE CBOWCTBA,
pUMEHEHHE);

- OIMCHIBATh KOPPO3HIO METAJLIOB M CITOCOOBI
3aIUTHI OT HEE,

- TPOU3BOJUTH XUMHUYECCKHE PACUETHI C
HCIIOJIb30BAHUEM ITOHITHH «MaccoBas IO
BEIIIECTBA B CMECUY, «KOJIUYECTBO BEIIECTBAY,
«MOJISIPHBIN 00BEM» 110 hopMyTIaM U
YpaBHEHUSM PEaKIui;

- ONHCHIBATH CBOWCTBA U MPAKTUUYECKOEC
3HaUEHUE U3YUYEHHBIX OPraHUYECKUX BEIECTB;

- BBINONHATH O00O3HAYEHHBIE B TMpOrpamMme
AKCIIEPUMEHTHI, Paclo3HaBaTh HEOPTAHHUYECKUE
BEIIIECTBA 10 COOTBETCTBYIONIUM IIPU3HAKAM,

- coOiroaTh npaBuiia 6€30nacHoi paboThI B
XUMHUYECKOM KabuHeTe (J1abopaTtopun).

Onpenenarbs  BO3MOXKHOCTb ~ IIPOTEKAHHUS
XUMHYECKHUX peakuuit Ha OCHOBE
ANEKTPOXUMHUUYECKOTO psana HaIpsHKEHU N
METAJUIOB,  psAlla  3JIEKTPOOTPULIATEIbHOCTH
HEMETAJJIOB, TaONUIBl PACTBOPUMOCTH M C
Y4€TOM YCIIOBUM UX MTPOBEICHMUS.

[IpoBomuth  pacueTbl MO  XUMHUYECKUM

(dbopMyIiiaM U ypaBHEHUSIM:

- Ui BBIBOAA (hOPMYJIBI COSAMHEHUS 110
MacCOBBIM J0JISIM 2JIEMEHTOB;

- I10 IPUTOTOBJIEHUIO PacTBOpA €
HCII0JIb30BAHUEM KPUCTAJUIOIMIPATOB;

- II0 HAaxOXIEHUIO JOJHM BBIXOAA MPOLYKTa
peakuuMyu 10 OTHOLICHHIO K TEOPETUYECKU
BO3MOXKHOMY;

- ¢ ucnoJib3oBanueM mpasuia [eii-Jlroccaka 06
00BEMHBIX OTHOILIEHUSX ra30B;

- C UCIOJb30BaHUEM IOHATUN «KMOJIbY,
«MMOJIb», «4UCII0 ABOTapO»;

- 110 TEPMOXHUMHUYECKUM YPABHEHUSIM PEaKLIUU.

IIpoBOIUTE XUMHUYECKHUM IKCIIEPUMEHT C
HEYKOCHHUTEIbHBIM COOJIIOACHUEM NTPaBHII
TEXHUKHU 0€3011aCHOCTH:
- 1[0  YCTaHOBJIEHHIO
KOJIMYECTBEHHOTO CO-
CTaBa COEJAMHEHUS,

- IIpY BBIIIOJIHEHUH UCCIIE0OBATEIBCKOTO
MIPOEKTA;
- B JIOMAILIHUX YCJIOBUSIX.

Hcnonb30BaTh MNpUOOPETEHHBIE KIIIOUEBBIE
KOMITETEHIUH ISl BBITOJIHEHUSI IPOEKTOB U
y4eOHO-HCCIIE0BATEIbCKUX 3a1a4y 1o
W3Y4YEHHIO CBOICTB, CIOCOOOB TMOJIy4E€HUS H
pacro3HaHusl BELECTB.

Ka4C€CTBCHHOI'O )54

Omnpenensrsb HUCTYHUKHU XUMHUYECKON
uH(popMaInHy, IIPEICTABIIATh CITUCOK
MH(OPMALIMOHHBIX PECYPCOB, B TOM YHUCIIE U HA
MHOCTPaHHOM A3BIKE, TOTOBUTH

MH(OPMALIMOHHBIA TPOAYKT M IPE3EHTOBATh
ero.

OOBEKTUBHO OIICHUBATh WHQPOPMALHIO O
BELIECTBaX U XUMHUUYECKHUX IIpolieccax,
KPUTUYECKH OTHOCUTBHCA K MICEBJOHAYYHON
uH(popMalmu, HeTOOPOCOBECTHOM peKiIaMe B
CpeICTBaX MaccoOBOW MH(OPMALINH.

Co3znaBaTh MOJENN U CXEMBI JUISl PEIICHHUS
y4eOHBIX M M03HABAaTEIbHBIX 3aau.



Coaep:xanue Kypca

Beeoenue

[Ipenmer xumuu. MeToasl TMO3HAHUS B XUMHU: HaOJIOAEHHE, HKCIEPUMEHT,
MoJenupoBaHue. VICTOUHMKM XUMHYECKOW uWH(pOpManuM, €€ TOJNydeHHe, aHalu3 W
MIPEACTABJICHUE €0 PE3yJIbTaTOB.

[lonsTHe 0 XUMHUYECKOM 3JeMeHTe U (OpMax €ro CyllecTBOBaHUS: CBOOOIHBIX aTromax,
MPOCTBIX U CJIOKHBIX BELIECTBAX.

[IpeBpamenus BemiectB. OTIMYMe XUMUYECKUX PEaKIUW OT (pusmueckux siBieHuid. Ponp
XUMUH B )KU3HU delloBeKa. XeMohumus 1 xeMopoousi.

Kparkue cBeneHus: U3 UCTOpUM BO3HUKHOBEHHS M Pa3BUTUSA XUMUU. POJIb OTE€UECTBEHHBIX
YYCHBIX B CTAHOBJICHUH XMMHYECKOW Haykum — paboTel M. B. JlomonocoBa, A. M. bytiepoga,
. . Menneneena.

XHUMHYECKasi CHMBOJIMKA. 3HAKH XUMUYECKUX JIEMEHTOB U IIPOUCXOXKICHUE UX HAa3BAHUU.
Xumuyeckue Qopmynsl. HWuaekcsl u  kodpdunuentsl. OTHOCUTENbHBIE aTOMHAs U
MoJIeKyJsipHass Macchl. [IpoBeneHue pacueroB MaccOBOM JOJM XHMHUYECKOTO 3JEMEHTa B
BEIIECTBE Ha OCHOBE €ro (hOpMYJIbI.

[Tepuonuueckas cucrema xumuueckux snemMeHtoB [[. M. MeHnneneeBa, ee CTpyKTypa:
MaJsible ¥ OOoJIbllIME MEePUO/Ibl, TPyl U noArpynnsl. Ilepuoanueckas cuctema Kak CIpaBOYHOE
nmocoOue IS MOJTYYSHHs CBEIEHUH 0 XUMUYECKHX dJIEMEHTaX.

Hemoncmpayuu. Mopenu (mapoctepxkHeBble U Crroapra—Dbpurneba) pa3nuyHbIx
MPOCTBIX M CIIOKHBIX BewecTB. Komiekuus CTeKISHHOW XuMuyeckod mnocynbl. Kommexuus
MaTepualoB U U3JEJIUN U3 HUX HAa OCHOBE AIIOMUHUA. B3aumonencTBue MpaMopa ¢ KACIOTOU U
IIOMYTHEHUE U3BECTKOBOU BOJIBI.

Jlabopamopnvie onvimvl. CpaBHEHHE CBOWCTB TBEPABIX KPHCTAIMYECKUX BEUIECTB H
pactBopoB. CpaBHEHUE CKOPOCTM MCIAPEHUS BOJAbI, OJEKOJOHA M JSTWJIOBOIO CIHpTa C
(bUIBTPOBANBHON OyMaru.

Amombl Xumu4eckux d1emMeHmos

ATombl Kak (opma CyIIecTBOBaHUS XWMUYECKUX dJIeMEHTOB. OCHOBHBIE CBEIEHUS O
CTpoeHHH aToMoB. Jloka3aTenbCcTBa CIOXKHOCTU CTpoeHust atomoB. OmbiTel Pesepdopaa.
[ImanerapHas MOJEIb CTPOEHUS aTOMA.

COCTaB ATOMHBIX sfz[ep: HpOTOHI)I, HCfITpOHI)I. OTHOCI/ITCJ'II)Haﬂ aTOMHAaA Macca.
B3anmMoCBA3b MOHATUI «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHASI Macca.

W3menenne umcia IIPpOTOHOB B AdApE€ aromMa — O6p330BaHI/Ie HOBBIX XHUMHWYCCKHUX
OJICMCHTOB.
HM3MeHeHue 4wucia HCI\/’ITPOHOB B dAp€ atoMa — 06pa30BaHHe HN30TOIIOB. COBpeMeHHOe

ONpeIeJICHUE MOHATUS «XUMHUUYECKHI 31eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XAMHYECKOI'0 DJICMEHTA.
OnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB MalbIX
niepuoioB. [loHsATHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.
[Tepuonnueckas cucrema xumudeckux 3neMeHToB J[. 1. MenzaeneeBa u cTpoeHne aTOMOB:
(u3HUecKuil CMBICT MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIIBI, HOMEpa Meproa.
W3meHeHne 4ucia 3J€KTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XMMHUYECKOTO
JJMIeMEHTa — O00pa30BaHME TMOJOXKHUTEIBHBIX M OTPHUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMH METAJUIOB U HeMeTaUTOB. [IpUunHbI M3MEHEHUS METALTNYECKUX M HEMETaUTMYeCKUX
CBOWCTB B mepuonaax u rpymnmnax. Obpa3zoBanue OuHapHBIX coeauHeHui. [loHsTue 06 MOHHOU
cBs3u. CxeMbl 00pa3oBaHUs HOHHOM CBSI3H.
B3aumopeiicTBue aTOMOB D3IE€MEHTOB-HEMETAIOB MeEXIy coboii — oOpa3zoBaHUE
JIBYXaTOMHBIX MOJIEKYJI IPOCThIX BeliecTB. KoBanieHTHas HENMOJIApHAs XUMUYECKask CBSI3b. DJIeK-
TPOHHBIC U CTPYKTYpHBIE (popMyIbl. B3auMoaeiicTBue aTOMOB HEMETAIIJIOB MEXTY COO0M
—o0pa3oBaHne OWMHAPHBIX COCAMHEHUN HEMETAJUIOB. DJIEKTPOOTPUIIATeTbHOCTh. KoBaieHTHAs
noJIsipHast CBsA3h. [IOHATHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBAaTh KOBAJECHTHBIC



xumuueckre cBs3u. CocraBieHue GopMmyn OMHAPHBIX COEAMHEHMM IO BaJEHTHOCTH.
HaxoxxneHne BaleHTHOCTH 110 popmylie ONHAPHOTO COSTUHEHUS.

B3aumoneiicTBre aTOMOB METAJUIOB MEKAY COO0H — 00pa3oBaHKUE METANTUIECKUX
KpuctaioB. [IoHATHE O METAININYECKON CBS3H.

Jlemoncmpayuu. Mojenu aroMOB XMMHUYECKHX 1eMeHTOB. [leproauueckas cucrema
xuMuueckux aemMeHToB J[. 1. MenaeneeBa pa3iuuHbIX Gopm.

Jlabopamopnvie onvimel. MoaeapoBaHnue NPUHIUINIA IEHCTBUS CKAaHUPYIOLIETO
MHUKpocKomna. M3rorosienue Moeneil MojieKysl OMHApHBIX XUMUYECKUX COECIUHEHUH.
N3rotoBnenue Moaelu, WITIOCTPUPYIOILEH CBOMCTBA METAININYECKON CBA3H.

IIpocmuie sewecmeaa

ITonoxenne meramwioB U HemetayioB B [lepuoguyeckont cucreme. BakHelne npocTeie
BEIIECTBA-METAIUIBI: JKENIe30, AQIIOMHHHMA, KaJbIWi, MarHui, Hartpui, kammid. OOmme
¢u3nueckue CBOMCTBa METAILIOB.

Baxneiiime mpocTeie BeleCTBa-HEMETaIbl, OOpa3OBaHHBIE aTOMaMH KHUCIOPOJa,
BOJIOpONa, a3ora, cepwl, ¢ocdopa, yriepoma. MoJeKydabl HPOCTHIX BEUIECTB-HEMETAIIOB:
BOZOPOJa, KUCIIOPO/a, a30Ta, raioreHoB. OTHOCUTENIbHAs MOJIEKYJIsIpHAs Macca.

CrocoOHOCTh aTOMOB XMMMUYECKHUX D3JIEMEHTOB K OOpa30BaHHIO HECKOJBKUX IPOCTHIX
BEIIECTB — aUIOTPOIuUs. AJUIOTPONHBIE MOAUHUKAIMKA KHcIopona, Qocdopa, onosa.
Mertannnueckue ¥ HEMETAIUIMYEeCKHE CBOWCTBA MPOCTHIX BemiecTB. OTHOCHUTENBHOCTH 3TOTO
TTOHSATHA.

Uucno ABoragpo. KommuectBo BemiectBa. Mosb. MonsipHas macca. MounspHbIid 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eMHUIIBI H3MEPEHUST KOJMYECTBA BEIIECTBA — MHJLTUMOIb U
KWJIOMOJIb, MWUIMMOJIIPHAsT UM KWJIOMOJSIpHAs MacChl BELIECTBA, MUUIMMOJIAPHBIA U
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEUIECTB.

Pacyerbl ¢ uWCMONB30BaHMEM TOHATUH «KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30B», «YUCIO ABOTAAPON».

Jlemoncmpayuu. Ilonyuenue o3ona. OOpa3Isl 6EIOTO U CEporo 0JI0Ba, OEJIOTO M KPACHOTO
dbochopa. HexoTopbie MeTamipl ¥ HEMETa/UIBI KOJWYECTBOM BemiectBa 1 Moiib. MomsipHbIif
00beM raz000pa3HbIX BEIIECTB.

Jlabopamopuvie onvimel. O3HaKOMJIEHME C KoJUleKuueld MmeramuioB. O3HaKoOMIIEHUE C
KOJUIEKIIMEW HEMETAIIIIOB.

Coeounenuss Xumudeckux 1eMeHmos

Crenenb okucneHus. CpaBHEHHE CTENEHUM OKHUCIECHHUS W BaleHTHOCTH. OmnpeneneHue
CTETIeHH OKHCIICHUS AJIIEMEHTOB B OMHApHBIX coenuHeHusix. CocraBnenue ¢opmMyn OMHAPHBIX
coeIUHEHHH, OOIIMH crtoco0 UX Ha3BaHUIA.

bunapHbie coequHEHUS METAJUIOB U HEMETAJUIOB: OKCHUIBI, XJIOPUIBI, CYTbMUABI U TIP.
CocraBnenue ux Gpopmyi.

bunapHble COENMMHEHHS HEMETAJIOB: OKCHIBI, JIETYYHE BOJOPOJHBIE COCTWHEHMUS, WX
cocTaB W Ha3BaHus. [IpeicTaBuUTENM OKCHAOB: BOJA, YIVICKHUCIIBIA Ta3, HETalleHas W3BECTb.
[IpeacraBuTenu JieTy4nX BOJOPOAHBIX COETMHEHHI: XJIOPOBOJOPOA U AMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHMs. PacTBopuMocTh OocHOBaHuil B Boje. IIpencraBurenu
IIETOYEH: TUAPOKCUABI HATPUsI, Kamus u Kanblus. [loHsTHe 00 MHAMKATOpAaX W KaYECTBEHHBIX
peaKIusx.

Kucnotel, ux cocraB u HaszBanus. Kmaccuduxamus xucnot. [lpeacraBurenu KHUCTOT:
cepHasi, COJIsiHast, a3oTHas. [lousTre o mKkajge kucioTHocTH (mkane pH). M3meHeHne okpacku
WHJIUKATOPOB.

Conm kak NMpOM3BOJHBIE KUCIOT M OCHOBaHMM. VX coctaB W Ha3BaHus. PacTBopuMOCTb
coneii B Bojie. [IpeacraBurenu coseit: Xaopua HaTpus, KapooHaT U hocdaT KanbIusl.

AMopdHBIE U KPUCTATUIMYECKHE BEIIECTBA.



MexMOoJIeKyJIsIpHbIE B3aUMOJEHUCTBUA. THUIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCHUMOCTh
CBOMCTB BEILECTB OT TUIIOB KPUCTANINYECKHUX PEIIETOK.

UYucteie BemecTBa M cMecd. [IpuMepbl >KUIKUX, TBEPIBIX M Ta3000pa3HbIX CMECEH.
CpoiicTBa 4MCTHIX BelecTB U cMmeceil. x cocraB. MaccoBas u oObeMHas JOJIM KOMIIOHEHTa
cMmecu. PacyeTsl, CBA3aHHBIE C HCIIOJb30BAaHUEM TOHATHUS «I0JIS».

Jlemoncmpayuu.  OOpas3nbl  OKCHUIOB, KHCJIOT, OCHOBaHUH U  coieil. Mogenu
KPUCTAUTMYCCKUX PEIICTOK XJIopuaa Harpus, anmasza, okcuma yriepona (V). Kucmorho-
LIEJIOYHBbIE WHJMKATOPbl U W3MEHEHUE MX OKpPacKh B Pa3jMYHBIX Cpelax. YHHUBEPCAIbHBII
MHJIMKATOp U U3MEHEHHE €r0 OKPACKHU B pa3nuyHbIX cpenax. [lkama pH.

Jlabopamopnvie onvimel. O3HAKOMJICHHE C KOJUIEKIMEW OKCHAOB. O3HAKOMIICHHE CO
CBOMCTBAaMM aMMMaKa, BBIIAHHOrO B ammyse. KadecTBeHHas peakuus Ha YIJIEKMCIIBIA Tas3.
Onpenenenne pH pacTBOpoB KHCIOTHI, wenoud W Boabl. Omnpexnenenne pH nuMOHHOro u
s0JI0YHOTO COKOB Ha cpese IIoaoB. O3HaKOoMJIEHHE ¢ KOJUIeKuued coseil. O3HakoMJIeHHE C
KOJUIEKLIIMEW BELIECTB C Pa3HbIMU TUIIAMHU KPUCTAIUIMYECKON PELIETKH U U3rOTOBJIEHUE MOJENEH
KPUCTAJUTMYECKUX pemeTok. O3HaKOMIIEHHE ¢ 00pa3IioM TOPHON MTOPOJIBI.

Hsmenenus, npoucxoosawue c seujecmeamu

[ToHsiTHE ABIEHUI KaK U3MEHEHUM, IPOUCXOISIINX C BEIIECTBOM.

SIBneHust, CBSI3aHHBIE C M3MEHEHHEM KPUCTAJUIMYECKOIO CTPOEHHs BELIECTBA IIpU
MOCTOSSHHOM €ro coctaBe, — ¢usnueckue spieHusa. Dusndeckue sBICHUS B XUMHUU!
TUCTHIUISIMS, KPHUCTAJUIM3allusi, BbIIapUBaHHWE M BO3TOHKA BELIECTB, (HUIBTPOBAHHUE U
HEHTPUPYTHPOBAHHUE.

SIBneHust, cBsI3aHHbIE C WM3MEHEHMEM COCTaBa BELIECTBA, — XHMMMUECKUE pPEaKLUU.
[Ipu3Haky © ycinoBHsS NPOTEKAHUS XMMMUYECKHUX peakuuid. BpineneHue TemiaoTel U CBeTa —
peakuuu ropenus. [lonstue 06 3k30- U SGHAOTEPMUUECKUX PEAKIIMSIX.

3aKOH COXpaHEHUs1 MacChl BELIECTB. XHWMHUUYECKHE YPaBHEHHUA. 3HAUCHHE HHJIEKCOB H
koa¢pdunrentoB. CocTaBieHHe YpaBHEHUNH XUMHUECKUX PEaKLIUM.

Pacuersl mo xumuueckuMm ypaBHeHUsM. PelieHue 3agad Ha HaXOXAEHHE KOJIMYECTBA,
Macchl WM OObeMa MPOAYKTAa PEaKUMH [0 KOJUYECTBY, Macce WU OO0BEMY HCXOIHOIO
BellecTBa. PacueTsl ¢ MCIOJIB30BaHUEM MOHSTHS «JOJA», KOTJa MCXOJHOE BELIECTBO JAHO B
BUJE pacTBOpa C 3aJaHHOM MacCOBOM JOJIEM pPAacCTBOPEHHOTO BEIIECTBA WA COJEPKUT
ONPEACIIEHHYIO JOJII0 IIPUMECEM.

Peakuuu paznoxenusd. [IpeacraBienne o CKOpOCTH XUMHUYECKUX peakinil. KatanuzaTopsl.
®epmenTsl. Peakninu coenunenus. Katanutudeckue v HeKaTalTUTUYECKUE peakinK, 0OpaTUMbIe
U HeoOpaTuMble peakiuu. Peakunu 3amenieHus. Pl akTHBHOCTH METaJlJIOB, €r0 UCIOJIb30BaHUE
JUIsL TIPOTHO3WPOBAHMSI BO3MOYKHOCTH TNMPOTEKAHHUs PEaKIHMi MEXIy MeTaulaMd U KUCIOTaMH,
peakluil BEITECHEHUSI OJHUX METAIJIOB M3 PAacTBOPOB UX COJIEH APYrUMHU MeTauiamu. Peakuuu
oOMeHa. Peaknmm HeWTpaim3anuu. YCIOBUS MPOTEKAaHUs PEakivii oOMeHa B pacTBOpax o
KOHIIA.

Tunbl XMMHYECKMX pEakUUid Ha NIpUMepe CBOMCTB BOJbl. Peaknus paznoxxkeHus —
JJEKTPOJIN3 BOAbL. Peaknnu COEIMHEHHMS — B3aHMOJEHCTBHE BOJBI C OKCHUAAMH METAJUIOB U
HEMETAJUIOB. Y CJIOBUE B3aUMOJIEUCTBUS OKCHUIOB METAJIOB M HEMETAIOB ¢ BOJOH. [loHsTue
«TUAPOKCUIB». Peakinu 3amenieHus — B3auMOeHCcTBHE BObI C MeTaiulaMu. Peakiiuu ooMeHa
— I'UAPOJIN3 BEILLECTB.

Hemoncmpayuu. Tlpumepbl GU3NYECKUX SBICHUIT: a) TUaBieHue napaduHa; 0) BO3TOHKA
noja uinu OeH30MHON KHUCIIOTHI; B) paCTBOPEHUE OKpAIIEHHBIX coyiel; T) Audy3ust TyIIUCTBIX
BEIIECTB C TOpsIICH JTaMIIOUYKA HakaiuBaHUs. [IpuMepbl XMMHUYECKHUX SIBICHUH. a) TOpPEHUE
MmarHus, Qocgopa; ©0) B3aMMOICHCTBUE CONSHOW KHUCIOTBI C MpPaMOPOM WM MEJOM; B)
noxydenue ruapokcuna meau (l1); T) pacTBopeHHe MOTYYEHHOTO THIPOKCHAA B KHUCIOTaX; 1)
B3anMmojeiictue okcuma meau (1) ¢ cepHO# KHCIOTOW MpH HArpeBaHWHU, €) Pas3I0KEHUE
MepMaHraHaTa Kajlus; *) pa3joKeHHe MepoKCHIa BOJIOpoAa ¢ IOMOIIbIO TUOKCHA MapraHia u
KaTanasbl KapTodens WM MOPKOBHU; 3) B3aUMOJICHCTBHE pa30aBIICHHBIX KHCIOT C METaJUIAMH.



Jlabopamopnvle onvimer. OKHCIEHHWE MeO B IUIAMEHH CIUPTOBKM WM TOPEJIKH.
3ameriienue Meau B pactBope xsopuaa meau (1) sxenesom.

Ipaxmuxym «IIpocmetiwiue onepayuu ¢ 6ewecmeom»

IIpaktuueckass paOota. IlpaBmiia TexHMKH O€30MacCHOCTH NpU paboTe B XUMHUYECKOM
kabunere. Ilpumembl oOpameHuss ¢ 7a00OpaTOpPHBIM OOOPYAOBAaHHMEM W HarpeBaTEIbHBIMH
pudopamu.

IIpaktnueckass pabora. HaOmroneHuss 3a HM3MEHEHMSIMM, NPOUCXOIAIIMMU C Topsiuei
CBEYOI, M MX OMKcaHue (JOMAIIHUI YKCIIEPHMEHT).

[MpakTrueckas paboTa. AHaIN3 MOYBBI U BOJbI (IOMALTHUN SKCIIEPUMEHT).

[IpakTuueckas padota. IIpu3Haku XUMHYECKUX PEAKIIHIA.

[Ipaktuueckast padora. IlpuroroBnenne pacTBopa caxapa M ONpeaesieHHe MAacCOBOM JOJH
€ro B pacTBope.

Pacmeopenue. Pacmeopui.

Ceolicmea pacmeopo 21eKmpoaumos.

PactBopenne kak  ¢usuko-xumuueckud  mpouecc. llonatme o rugparax u
KpucTtaioruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJEIb 3aBUCUMOCTHU
pacTBOPUMOCTH TBEPIbIX BEIIECTB OT TeMIepaTypbl. HachlllleHHblE, HEHACBIIICHHbIE |
MEPECHIIICHHBIE PACTBOPHI. 3HAUYEHUE PACTBOPOB ISl IPUPOIBI U CEIHCKOTO X035HUCTBA.

[TonsTe 00 SIEKTPOIUTUYECKOM TUCCOLUMAIUU. OIJEKTPOJIUTHI U HEIIEKTPOIUTHI
MexaHu3M JAMCCOUMALMM  BJIEKTPOJMTOB C Pa3M4YHBIM  XapakrepoMm cBsi3U. (CTeneHb
ANEKTPONUTHYECKOM qucconuanuu. CHUIIbHbBIE U c1a0ble SJeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHUH SJEKTPOJMTUUECKON Aucconuanuu. VoHHble ypaBHEHMs
peakuuii. Peakiinu oOmMeHa, uaymme 10 KOHIIA.

Knaccudukaims HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukanus. Jluccoumanus KHCIOT M UX CBOWCTBA B CBETE€ TEOPUU
JJEKTPOJUTUYECKON  aucconuanuu. MoJeKynsapHble W HOHHBIE YPaBHEHHsI  PEaKIUi.
B3anMopeiicTBue KHCIOT € MeTaulaMHu. OJIEKTPOXMMHUYECKUN psAJl HANpsKEHUH METalloB.
B3anmopeiicTBie KHCIOT C OKCUJAMH METAJUIOB. B3anMMOAENCTBHE KUCIOT C OCHOBAHUSAMH —
peakiuus HeWTpanuzanuu. BsaumopeiictBue kucnor ¢ consmu. lMcmonmp3oBaHue TaOMMIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. Jlucconnanusi OCHOBaHUN U UX CBOMCTBA B CBETE TECOPUU
BJIEKTPOJIUTAYECKON aucconuanu. B3anmmopaeicTBue OCHOBaHUM ¢ cojiamu. FMcnonbs3oBanue
Ta0NUIBI  PACTBOPUMOCTH  JUISI  XQpaKTePUCTHKH  XUMHUYECKHMX CBOWCTB  OCHOBaHUH.
BsauMoelicTBHE 1Ie04YEN ¢ OKCHUIAaMH HEMETAJIOB.

Comm, ux aucconuanus U CBOMCTBA B CBETE TEOPUHU BJIEKTPOJIUTUUECKON JUCCOLMAIUU.
BiaumopeiicTBue coneill ¢ MeTangamMu, 0COOGHHOCTH 3TUX peakiuii. B3anmopeiictBue comneit ¢
consamu. Mcrionb3oBaHue TabIUIIBI PACTBOPUMOCTH ISl XapPaKTEPUCTHKA XMUMHYECKUX CBOWCTB
COJIEH.

O6o0u1ieHne cBeeHni 00 okcHIax, UX KiIacCu(UKAIIMI U CBOHCTBAX.

['enernueckre psaapl MeTalla W HeMeTaula. | eHeTHYecKas CBA3b MEXAY KiaccamMu
HEOPraHWYECKUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpenerneHue CTENeHeH OKUCIEHUs Uit
JJIEMEHTOB, OO0pa3yIOMIUX BEIIECTBA pa3HBIX KJIAcCOB. Peakuuu HOHHOTO OOMeHa W
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENh U BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJIEHHUE.

CocraBneHue ypaBHEHUM  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMH  METOJI0M
ANEKTPOHHOTO OaiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJJIOB, KUCJIOT U COJIEM B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIX peakiuii.



Jlemoncmpayuu. VicnplTaHWe BEHNIECTB M HUX PAaCTBOPOB HA BJIEKTPOMPOBOIHOCTD.
3aBUCUMOCTh  DJIEKTPONPOBOJAHOCTH YKCYCHOM KHCIOTHI OT KOHIEHTpauuu. J[BuxkeHue
OKpAaIlICHHBIX HOHOB B DJICKTPUYECKOM TMoJie. B3aumoneicTBue ILMHKA C CEpoOM, COJSTHOU
kucinoroi, xiaopugom menu Il. F'openue maruus. BzaumoeicTBre XJI0pHOM U CEPOBOIOPOTHOM
BOJIBL.

Jlabopamopuvie onvimwsi. B3auMoieicTBHE pPAcTBOPOB XJIOpHJAa HATPpUS M HHUTpara
cepeOpa. IlonmydeHwe HEpPACTBOPHUMOIO THUIPOKCHUIA U B3aUMOJCWCTBHE €r0 C KHCIOTaMH.
B3anMojaelicTBUEe KHCIOT ¢ OCHOBAaHHAMH. B3amMoOJEeNMCTBUE KHUCIOT C OKCHIAMH METaJLIOB.
BzaumopeiicTBre KHCIOT ¢ MeTailaMH. B3amMomelicTBHE KHCIOT ¢ COAMH. B3amMopaelncTBHe
IeJIOYell ¢ KUCJIOTaMHU. B3amMmoneincTBHe IIeI0Ued C OKCHIaMH HeMeTauia. B3aumoneiicTBue
menouet ¢ conamu. IlosydyeHue W CBOMCTBA HEPACTBOPHMMBIX OCHOBaHUM. B3ammoneiicTBue
OCHOBHBIX OKCHIOB C KHCJIOTaMH. B3aumMoaelcTBHE OCHOBHBIX OKCHUAOB C BOJOM.
B3anMoaelicTBUe KUCIOTHBIX OKCHUAOB C IIleJIo4aMH. B3auMoaeucTBHE KUCIOTHBIX OKCHIOB C
Bojoi. B3amMmoneicTBHe cojieli ¢ KHUCIOTaMH. B3anmMoaeHcTBHE COJISH CO IIIeJ0YaMH.
B3aumoneiicTBue coieit ¢ consamu. BzaumoielicTBue pacTBOPOB COJIEH ¢ METaJIaMH.

Ipaxmuxym « Ceoticmea pacmeopos 21eKmpoumos»

[IpakTuueckas padbora. MloHHbIE peakuu.

[IpakTuyeckas paboTa. YclnoBHs TEUEHUsS XHUMUYECKHUX pEaKIMid MEXKIy pacTBOpaMu
AJEKTPOJIUTOB /10 KOHIIA.

[IpakTuueckas padorta. CBOMCTBA KUCIOT, OCHOBaHUH, OKCHIOB U COJICH.

[IpakTudeckas padora. Pemenue sxcriepruMeHTaNbHbBIX 3a/1a4.

Obwas  xapakmepucmuxka  XUMUYeCKUX  JJeMEeHmOo8 U  XUMUYECKUX  peaxyuil.
Iepuoouueckuii 3akor u Ilepuoouueckasn cucmema xumuueckux snemenmos /{. U. Mernoeneesa.

XapakTepucTuKa 3JIEMEHTa MO ero mnojoxeHuro B Ilepmommueckoin cucreme [l N.
MenneneeBa. CBOHCTBa OKCHAOB, KHCIOT, OCHOBAaHMW H COJIEM B CBETE TEOPHUH
BJIEKTPOJIUTAYECKON AUCCOIMALIMN U OKHCIICHHS-BOCCTAHOBJICHUS.

[TonsTHe O mMepexoAHBIX dJeMEeHTaXx. AMQOTEpHOCTh. ['eHeTHYecKHil psia MepexoqHOro
JJIEMEHTA.

[lepuonnueckuii 3akoH u llepmoamyeckas cucremMa xumMuueckux snemeHToB [ .
Menneneena.

XumMuyecKkass OpraHu3alys XUBOW M HEXUBOW NPUPOAbl. XUMHUUYECKHUH COCTaB spa,
MAaHTUU M 3€MHOW KOpbl. XMMHYECKHE BJIEMEHThI B KJIETKaX >KUBBIX OpPraHu3MoB. Makpo- u
MHKPOIJIEMEHTHI.

O06o061IeHre cBeleHU 0 XMMHUYECKUX peakiusax. Knaccudukanus XUMHUYECKUX peakIuit
10 Pa3JIMYHBIM OCHOBAHUSIM:

- 110 COCTaBY W YHCIy Pearupyromux u 00pa3yronmxcs BEIIeCTB;

- [10 TETJIOBOMY 3 PexTy;

- 110 HaIIPaBJICHUIO;

- 10 U3MEHEHUIO CTETICHEH OKHMCIICHUSI JIEMEHTOB, 00Pa3yIOIUX pearupyrollre BEIecTBa,
- 1o ase;

- 110 UCITOJIB30BAHUIO KaTAIN3aTopPA.

[ToHsiTHE O CKOPOCTH XMMHUYECKOW peakiuu. PakTopbl, BIUAIOLNIME HA CKOPOCTh
XUMHYeckux peakuuidl. Katanuzatops! u katanu3. UHrHOUTOpbl. AHTHOKCUIAHTBHI.

Jlemoncmpayuu. Paznuanasie ¢popmbl Tadmun [lepuoanyueckoit cuctembl. Momenu aToMoB
anemeHTOB |—III mepmomoB. 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW pPEAaKIUU OT MPHUPOIBI
pearupyromux BEHIECTB. 3aBUCUMOCTh CKOPOCTH XHMHYECKON peakIMu OT KOHLEHTpaluu
pearupyromux BelIeCTB. 3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOW peakiuu OT IUIOIIAIu
COTMPUKOCHOBEHUSI PEArHpPYIONUX BEMIECTB (KHUISAIIUN CI0i»). 3aBUCUMOCTH CKOPOCTH
XUMHYECKON pPEeaklIny OT TEMIEPATYPhl PEarMpyOIINX BEIECTB. | OMOr€HHBIN U reTepOreHHbII
katanu3bl. DepMeHTaTUBHBIN KaTtanu3. MHrubuposanue.



Jlabopamopnuvie onvimei. IloaydeHne ruapokcuja HUHKA U UCCIEJOBAaHHE €r0 CBOMCTB.
MopenupoBaHue MOCTPOCHUS IEPHOANYECKON TaOIUIIBl. 3aMeIIeHUE KEJIe30M MEIU B pacTBOPE
cynbdara meau (I1). 3aBHCUMOCTh CKOPOCTH XUMHUYECKOI PEaKMU OT MPUPOJBI Pearupyronnx
BEIIECTB HA IPHUMEpPE B3aUMOJACHCTBUSA paA3JIMYHBIX KHUCIOT C PA3IM4YHBIMA METAJIAMU.
3aBUCUMOCTb CKOPOCTH XMMHYECKOM pPEaKIMH OT KOHUEHTPALUW PEarupyrolluX BEILIECTB Ha
IIpUMeEpE B3aUMOJEHCTBUS IMHKA C COJISIHOM KUCJIOTON pa3au4HON KOHUEHTpAluu. 3aBUCUMOCTb
CKOPOCTM XHMHYECKOM peakuuu OT IUIOIAAH CONPUKOCHOBEHUS DPEarupyrolIMX BELIECTB.
MonenpoBaHue «KHISIIETO0 CJI0s». 3aBUCHUMOCTb CKOPOCTHM XHMMHYECKOM peakluu OT
TeMIIepaTypbl PEarupyroONIMX BEIIECTB Ha HpuMmepe B3aummojencTBus okcuma meau (I) ¢
pPacTBOPOM CEPHOM KUCIIOTHI IIPU PA3IMUHBIX TeMIlepaTypax. PasiioxkeHue nepokcuaa Boaopoaa
C IIOMOILBIO JUOKCUIA MapraHia u karanassl. OOHapyXeHHe KaTajla3bl B HEKOTOPBIX MUILEBbIX
npoaykrax. IHrnOupoBaHue B3auMOACHCTBHS CONSTHON KUCIOTHI C HUHKOM YPOTPOITUHOM.

Memannwi

ITonoxenne meramnoB B llepuonmueckoir cucreme J[. . MenneneeBa. Merauinyeckas
KpUCTAJNTUYECKas pelieTka U MeTalindeckas XuMudeckas cBsizb. O0mue pusudeckue cBoiicTBa
METAJUIOB. XHWMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEIEH, a TAakKK€ B CBETE HX
MOJIOKEHUS B DJIGKTPOXUMHUYECKOM psiy HaIpsDKeHUNM MeTaioB. Kopposus MeTawioB u
croco6b! 60pbObI ¢ Hell. CrutaBbl, X CBOICTBA U 3HAYCHHE.

Obwas xapakmepucmuka wjei04Hbix Memaios.

Mertannsl B npupoge. Obmme crnocodsl ux mnonydenus. Ctpoenue aromos. lllemounsie
MeTaJulbl — MPOCThIE BelecTBA. BakHeillne COelMHEHHsS IIEIOYHBbIX METaIOB — OKCH/IBI,
THJIPOKCHUIBI U COJIH (XJIOPH/IbI, KApOOHATHI, CY/Ib()aThl, HUTPATHI), UX CBOHCTBA U MIPHUMECHCHHUC B
HapoaHOM xo3siicTBe. Kanuitaeie ynoOpeHus.

Obwas xapakmepucmuxa 1emeHmos 2nasnot noozpynnot |l epynnol.

Crpoenue atomos. lllenouHo3emenbHble MeTaUIbl — MPOCThIE BellecTBa. BaxHeimme
COCUHEHUS IEeTOYHO3EMENbHBIX METAJIOB — OKCHJbI, THUAPOKCHUABI U COJU (XJIOPHJIBI,
KapOOHaThl, HUTpaThl, Ccylabdarel, ¢ocdarbl), UX CBOICTBA M MPUMEHEHHE B HapPOJHOM
XO3SIICTBE.

Anmomunuti. CtpoeHue aroma, pu3nyeckne U XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenvHeHNs allOMUHUS — OKCHUJ U THAPOKCUA, UX aM(poTepHbIil XapakTep. BaxHeimume comu
antoMuHus. [I[puMeHeHne amoOMUHUS U €r0 COeTMHEHUH.

Kenezo. Ctpoenue aroma, (pu3nyeckre M XUMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psapl Fe2+ u Fe3+. Baxkueiimme conmu >kene3a. 3HAueHUE Kele3a M €ro
COEIMHEHUH 7151 PUPOJbI U HAPOJIHOTO XO35UCTBA.

Hemoncmpayuu. OOpa3lbl IMIENOYHBIX U IIETOYHO3EMENbHBIX MeTauioB. OO0pasibl
criaBoB. BsammopelicTBue HaTpus, JIMTUS M KajblMsg ¢ BOAOW. B3aumopeicTtBue Harpus u
MAarHus ¢ KUCJIOPOAOM.

B3aumozeiictBue metayuioB ¢ Hemetauiamu. [lomyuenne runpokcunos xesnesa (1) u (111).
KauecTBeHnHbIe peakiun Ha MOHBI Fe2+ u Fe3+.

Jlabopamopuvie onvimvl. B3amMoIeCTBHE PAacTBOPOB KHUCIOT U COJEH C MeTalliaMu.
O3nakomienue ¢ pyaamu sxene3a. OKpalllMBaHWE IUIAMEHU COJISIMU HIEJIOYHBIX METALJIOB.
B3anmoneiictBue kanbuuga ¢ BoJoH. [lomydeHue ruapokcuja KaiablUs UM HCCIEIOBaHUE €ro
cBoicTB. [lonmydyeHnue ruppokcuja alrOMUHMS M HCCIENOBaHUE €ro CBOMCTB. B3aumoneiicTBue
xeses3a ¢ consiHoM kucnotoi. [lomydenue rumpokcunos xereza (1) u (111) u uccnenosanue nx
CBOJCTB.

Tpaxmuxym « Ceoticmea memanios u ux COeOUHeHU»

IIpakTuueckas pabota. OcyiecTBieHHe HENOYKN XUMUYECKUX MTPEBPAIIECHUH.

[IpakTuueckas padota. [lonydyeHnue u cBoiicTBa COeIMHEHUI METAIIJIOB.

[IpakTuyeckas padbora. Pemienne skcriepruMeHTalbHbBIX 33/1a4 Ha paclo3HaBaHUE U
MIOJIy4E€HUE COCIUHECHUI METaJIOB.



Hememannwi

OO6mas xapakTepuCTHKa HEMETAJUIOB: TMOJokeHne B Ilepumoamueckoil  cucreme,
0COOEHHOCTH CTPOCHHUS aTOMOB, 3JCKTPOOTPULIATEILHOCTE (D) Kak Mepa «HEMETAUIMIHOCTHY,
pan O0. Kpucraimueckoe CTPOCHHE HEMETAUIOB — MPOCTHIX BELIECTB. AJUIOTPOIUS.
duznueckue CBOMCTBAa HeMETAIIOB. OTHOCUTENBHOCTD MMOHATUHN «METAILDY — «HEMETAILD).

Booopoo. Booa. Tlonoxenue Bojopona B Ilepuoamueckoit cucTeMe XHMHUYECKUX
anementoB Jl. M. MenneneeBa. CrpoeHne atomMa U MoJekysbl. PU3MUecKHe U XUMHUYECKUE
CBOIMCTBa BOJOPO/IA, €r0 MOJIYYEHUE U IIPUMEHEHUE.

Boga. Crpoenue monekynsl. BomoponHas xumuueckas cBsizb. Dusnueckue CBOICTBa
BOABl. AHOMAaNUU CBOUCTB BOABL. [uiapodunbHbie M TUAPOGOOHBIE BellecTBa. XHUMHYCCKHE
CBOICTBA BOJIBI.

Kpyrosopor Boasl B mpupozae. Bomooumcrka. Aspauus Bonbl. bbiToBble (QUIBTPBHL
MunepanbHbie BOJIbI. JucTUIMpOBaHHAs BO/IA, €€ TOJyYeHHE U IPUMEHEHHE.

Obwas xapakxmepucmuxa 2anozenos. CtpoeHue atoMoB. [IpocTeie BemecTBa U OCHOBHBIE
COCIMHEHMS TalloTeHOB, MX cBoicTBa. KpaTkue cBemeHus o xjope, Opome, drope u uope.
[IpumeHeHne rajJloreHoB U UX COEAUHEHHI B HAPOJAHOM XO35MCTBE.

Cepa. CTpoeHue aToma, ajUIOTPOINHSA, CBOWCTBA M NPHUMEHEHHE POMOMYECKOW CEphbl.
Oxcuppl cepol (1V) u (VI), ux nonyuenue, cBoiictBa u npuMeHnerne. CepHas KHCIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM X03siicTBe. 1 Iporn3BOACTBO CEPHOI KUCTOTBHI.

Azom. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BELIECTBA. AMMUAK, CTPOEHUE,
CBOMCTBA, MoONy4YeHUue U npuMmeHenue. ColnM aMMOHMS, UX CBOMCTBAa M NpuMeHeHue. OKCHUIbI
azota () u (IV). AsorHas kucimora, ee CBOWCTBa M NpUMeHeHHe. HUTpaTbl M HHUTPHTHI,
npobeMa uX CoJlepKaHHs B CEITbCKOXO3HCTBEHHOM MPOAYKIIUH. A30THBIE YIOOPECHHUS.

@ocghop. CtpoeHue aroma, auIOTPOIMs, CBOMCTBa Oemoro u KpacHoro ¢ocdopa, ux
npuMeneare. OcHOBHbIe coequHenus: okcua (ocdopa (V) u oprodhochopHas Kuciaora,
docdatsl. DochopHbie ya0OpeHHUS.

Venepoo. Ctpoenune aroma, ajuiIoTpOIusi, CBOMCTBA MoaudUKaiui, mpumeHeHue. OKCuabl
yriepoma (1) u (IV), ux cBoiictBa U mpumenenue. KapOoHaThl: KajdbLUT, COMAa, MOTAIll, WX
3HAYE€HHE B IPUPOJIE U KU3HH YETIOBEKA.

Kpemnuii. CtpoeHue aroMa, KpUCTAUIMYECKHM KPEMHHI, €ro CBOMCTBA U NMPUMEHEHUE.
Oxcun xpemuus (IV), ero mpupomnbie pasHOBUAHOCTH. CHIIMKATBHL. 3HAYCHHE COCIMHCHHIMA
KPEMHMS B )KMBOM U HEXKUBOU Npupojie. IIoHsaTHE 0 CHIIMKaTHON MPOMBIIIIIEHHOCTH.

Jlemoncmpayuu. O6pa3ipl raJoreHOB — MPOCTHIX BELECTB. B3anMoaelicTBrE raloreHoB ¢
HaTpHUeM, allOMUHUEM. BpITeCHeHHe XJopoM Opoma WIM HOJa U3 PACTBOPOB HX COJEH.
B3aumopeiicTBue cepbl ¢ MeTalslaMi, BOJOPOJAOM M KHUCIOpOIoM. B3anMonelicTBre KOHLIEHTPH -
POBaHHOMW CEepHON KUCIOTHI ¢ Me/ibl0. OOyriIMBaHNEe KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM
OpraHUYeCKUX COECIMHEHU. Paz0baBnenue CEepHOU KHUCJIOTBL. B3anmoperictue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbto. Ilornomienne yriemM pacTBOPEHHBIX BEILLECTB
win ra3oB. BoccraHoBneHue menu u3 ee okcuaa yriem. OOpasibl NPUPOAHBIX COEIUHEHHM
XJiopa, cepsl, dhocdopa, yriepoaa, kpemaus. OOpasibl BaXHEHIIUX i1 HAPOJIHOTO XO3sIICTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (hocharoB. OOGpa3Ibl CTEKIIA, KEPAMUKH, IIEMEHTA.

Jlabopamopnvie onwvimeir. Ilonmyuenuwe, coOupaHue U pacrno3HaBaHHWE BOAOPOJA.
HccnegoBanne NOBEPXHOCTHOTO HATSKEHUS] BOJABI. PacTBOpeHME NepMaHraHarta Kajaus WU
MEIHOTO Kymopoca B Boje. [ 'maparanus obe3BokenHoro cynbparta meau (I1). Msrorosnenune
TUIICOBOTO oOTmedaTka. (O3HaKOMIIEHHE C KOJUIEKIHeW OBITOBBIX (UIBTPOB U H3yUEHHUE
MHCTPYKLHMHU JOMAIIHEro ObITOBOTO (puibTpa. O3HAKOMIIEHHE C COCTAaBOM MHUHEPAIbHOM BOJBI.
KauecTBeHHass peakmusi Ha TajoreHUA-UOHBL. [lomydeHue, coOupaHue U pacro3HaBaHUE
kucioposa. ['openue cepbl Ha Bo3ayxe u kuciaopojae. CBoWcTBa pa30aBiICHHOW CEPHOM KHUCOTHI.
N3ydyenne cBoiictB ammuaka. PacmozHaBanue coneil amMoHusi. CBoiicTBa pa30aBieHHON
a30THOM KHCIIOTBHL. B3amMozaeicTBME KOHLUEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEJIBIO.
PacnioznaBanue docdaros. 'opeHue yris B KHCIOPOIE.



[Tonyuyenue, coOupanue W pacro3HaBaHHWE YIJIEKUCIOro rasza. l[lomydeHue yroiabHOM
KUCIOTBl W u3ydeHHe ee cBoicTB. Ilepexon kapOoHara B ruapokapOoHar. Pasnosxenue
runpokapOonara HaTpus. [loayyeHre KpeMHEBOM KUCIOThI U U3YUYEHUE €€ CBOWCTB.

Ipakmuxym « Ceoticmea coeOuHenuti HeMemaiosy

IIpakTuueckass pabota. Pemienune skcnepuMeHTalbHBIX 3agady no Teme «lloxrpymma
TaJIOTEHOBY.

[Ipaktuueckast pabota. Pemienue skcmepuMeHTaNbHBIX 3agad mo Teme «lloarpymma
KHUCJIOPOJIa».

[Ipaktuueckast pabota. Pemenue skcmepuMeHTanbHBIX 3amad mo Teme «lloarpymma
azoTa.

IIpakTuueckass pabota. Pemienne skcnepuMeHTanbHBIX 3afgady no Teme «lloarpymnma
yIJI€epoaay.

[IpakTuueckas padora. [lomydenue, coOupanue u pacro3HaBaHUE Ta30B.

Kpamkue ceéedenusi 06 opeanuueckux coeOuHenusx

Venesooopoowvi. Heopranmveckue M OpraHUYECKHE BEIIECTBA. YTJIEBOJIOPOIbI. MeTaH,
3TaH, NPONAaH Kak MpPEeNeNbHbIE YIIIEBOJOPOABl. OTWJIEH M aUETUICH KaK HenpeaelbHbIe
(HeHachIILIeHHBIE) yIIIeBO10poabl. ['openue yrieBoaopoaos. KauecTBeHHbIE peakiuu Ha

HEeNpenelibHbIE COeIMHEHU. Peakius qeruapupoBaHus.

Kucnopoocooepocawue opeanuueckue coeourenusi. DTUIOBBIA CIUPT, €ro MOJIyuYeHUE,

IpUMeHeHne U (usnosioruueckoe aeiicrsue. TpexaToMmHbI cnupT rimuepud. KauecTBeHHas
peakuuss Ha MHOIOATOMHBIE CIHPTBHI. YKCYCHas, CTEapHMHOBAas M OJICMHOBAas KUCJIOTBI —

MPEeACTaBUTENH Kjlacca KapOOHOBBIX KUCHOT. XKupsl. Mbiia.

Aszomcoodepocauue opeanuieckue CcoeOUHeHUs.

AmuHorpyrmnmna. AMHHOKHCIOTH. AMHHOYKCYCHas KHCIOTa. benku (IpOTEHHBI), HX
(GYHKIIUY B )KUBBIX opraHu3Max. KauecTBeHHBIE peakIy Ha OEJIKH.

Jlemoncmpayuu. Mopenu MOJNEKyJ MeTaHa, 3TaHa, NPOIMAHA, ATWIEHAa U aleTUIeHA.
BiaumoneiictBue aTHieHa ¢ OpOMHOW BOJOM M pacTBOpOM TNiepMmaHraHata kamus. OOriue
XUMHUYECKHE CBOMCTBA KUCIIOT Ha TIPUMEPE YKCYCHOM KUCIOTHI. KauecTBeHHast peakiiust Ha

MHOT'OATOMHBIE CIIUPTBHI.

Jlabopamopnwbie onvimsi. KauecTBeHHBIC peakiiny Ha OCTTKH.

Ob606wenue 3Hanuli No Xumuu 3a Kypc ocHo8Hot wkoawl. [loocomosxka k OI'D

ITepnonnueckuint 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKUX di1eMeHToB /1. 1.
MenpeneeBa. @U3MYECKUI CMBICT IOPSJAKOBOTO HOMEpAa 3JIEMEHTAa, HOMEpPOB Iepuoia M
rpynnsl. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB DJIEMEHTOB M MX COCJUHEHHM B IEpUOAAX U
rpynnax B CBETE€ IPEJCTABICHUN O CTPOCHUM aTOMOB 3JEMEHTOB. 3HadeHue lleproaundeckoro
3aKOHa.

Bunabl XMMHUYECKUX CBS3€H U TUIIBI KPUCTAINIMYECKUX PELIETOK. B3aMMOCBA3b CTPOCHUS U
CBOMCTB BEILIECTB.

Krnaccudukanuss XUMHYECKMX PEaKUUi IO pa3IWYHbIM NpU3HAKaM (YMCII0O M COCTaB
pearupyoomux 1 o0pa3yomuxcs BElecTB; HAIMUKUe TpaHMLbl paszena ¢a3; TeroBoi 3¢ ¢exT,;
W3MEHEHUE CTENEHEH OKHUCIEHUS AaTOMOB; HCIIOJIb30BAHHE KaTaln3aTopa; HalpaBICHUE
npoTekaHus peakuuu). CKOpOCTh XUMHUYECKMX peakiuil ¥ (akTopbl, BIUSIOINIME Ha Hee.
OO6paTUMOCTh XMMHUECKHUX PEAKIMIA U CIOCOOBI CMEIIEHUsI XMMUUECKOTO PaBHOBECHSI.

IIpoctele U ciiokHBIE BellecTBa. MeTauisl 1 HEMETaJUIbl. ['eHeTHYecKkue psiabl MeTaia,
HeMeTalsla M TepexoaHoro wmeramia. OKCHIbl W THAPOKCHUIBI (OCHOBAaHUS, KHUCIIOTHI,
amdoTepHbIe THAPOKCU/IBI), conu. MxX coctas, kinaccuukarys u o0IIue XMMUYECKUE CBOWCTBA B
CBETE TEOPHUH DIIEKTPOIUTHIECKON TUCCOLUALNN.



TeMaTHuyecKoe IIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padodeil MporpaMMbl BOCIIMTAHUS €
YKa3aHHEM KOJIM4YeCTBa 4YaCOB, OTBOJAUMBIX HA OCBOEHHE KAMXK/I0il TeMbl

8 kimacce

Ne o\t

Tema (pazaen)

KommuectBo
4acoB
Ha
U3y4YeHUe

JdeATeIbHOCTD YYUTEJIA € Y4ETOM
NporpaMMbl BoCIUTaHusA (MOTYJIsA
«IxoJbHBII YPOK»)

Bsenenue.

4yq

[ToOy»xeHune MKOJIBHUKOB COOJIIOIaTh Ha
YpOKe OOIIEHHsI CO BCEMH YYaCTHHKAMH
00pa30BaTeNLHOTO MPOIECCa, MPUHIIHITEI
y4eOHOM TUCIMILIMHBI B CAMOOPTaHU3alluU
Yyepe3 3HAKOMCTBO U B ITOCIICAYIOIIEM
coomonenne «IIpaBun
BHYTPEHHETO pacropsika 00yJaromuxcsy,
B3aMMOKOHTPOJIb B CAMOKOHTPOITh
00yyJaronmxcs

YcTaHoBIIeHUE TOBEPUTEIbHBIX OTHOILICHHH
MEXIY YUYUTEIEM U €ro yueHUKaMH,
CIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCIIPUSTHIO
y4aluMmucs TpeOGoBaHUM U MPOChO yuuTess,
IPUBJICUCHUIO UX BHUMAHUS K 00CYX1aeMoil Ha
ypoke UH(opMaIuK, akTHBU3ALUN UX
MIO3HABATENBbHOM JEATEILHOCTH Yepes
MCII0JIb30BaHNE 3aHUMATEJIbHBIX 3JIEMEHTOB,
UCTOPUH U3 )KU3HU COBPEMEHHUKOB

ATOMBI XUMHUYECKUX
JJIEMEHTOB

9y

Opranu3anus npeaMeTHbIX 00pa30BaTEIbHBIX
coObITHH (TIpOBesieHNE
MPEIMETHBIX HEJEINb )l 00yJarommxcs ¢
LENBI0 Pa3BUTHS [O3HABATENBHON W
TBOPUYECKOI aKTUBHOCTH, PACKPBITHS
TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs ¢ pa3HbIMH 00pa30BaTEIbHBIMA
MOTPEOHOCTSIMU U

WHIUBUAYAIbHBIMU BO3MOXXHOCTSAMU

Opranu3zanus medcrsa MOTUBUPOBAHHBIX U
OPYAUPOBAHHBIX yYaIUXCSA HAJ UX
HEYCIICBAIOIIUMH OJHOKIACCHUKAMM, JAIOILETO
HIKOJIbHUKAM COLMAJIBHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3aUMHOU ITOMOILH

HpOCTBIC BCIICCTBA

64

Opranu3zanus nmpeIMeTHBIX 00pa30BaTEeIIbHBIX
coOBITHIA (TIPOBEICHUE MMPEAMETHBIX HEAEIb )
00y4aromuxcsi ¢ UeIbl0 Pa3BUTHUS
ITIO3HABATEJIbHOW U TBOPYECKOW AKTUBHOCTH,
PACKpBITHSI TBOPYECKUX CIOCOOHOCTEH
o0yJaronuxcst ¢ pa3HbIMU 00pa30BATEIbLHBIMU
MOTPEOHOCTSMHU ¥ HHIUBU Ty TbHBIMU
BO3MOKHOCTSIMU




Opranu3zanus medcTBa MOTUBUPOBAHHDIY
W DPYAUPOBAHHBIX YYaIlUXCS HaJ W)
HEYCIEeBAIOIUMU OJIHOKJIAaCCHUKaMHU|
JIAIOLIETOo IIKOJIbHUKAM COLIMAJIbH(
3HAYUMBIA  ONBIT  COTPYIHUYECTBA |
B3aMMHON TOMOIIIH

CoennHeHus
XUMHUYCCKHUX
3JIEMEHTOB

144

[ THuIMMpoBaHue n MOJIJICPKKA
ICCIIEA0BATENLCKOM IEeITEIbHOCTH
[IIKOJIbHUKOB B paMKax pealn3aldd HUMHU
TH TUBU Ty JTbHBIX " TPYIIIOBBIN
ICCIIEIOBATENILCKUX TPOEKTOB, YTO JacT
[IIKOJIbHUKAM BO3MOXKHOCTH  MPHOOPECTH

HABBIK CaMOCTOSATEIILHOTO penIeHus
TEOPETUUECKOI po0IeMBl, HaBbIK
reHepHPOBAHMS u othopmiieHwHS

COOCTBEHHBIX PII[CfI, HaBBbIK YBAXXUTCJIIBHOI'Q

OTHOIICHUS K qYKUM UaesIM
opopmileHHBIM B paboTax  JIpYrux
ICCIIEOBATENEH, HaBBIK MyOTMYHOT(
BBICTYIIICHUS nepen ayauTopuei

APTYMEHTUPOBAHUSI U OTCTAaUBAaHUS CBOEH
TOUKM 3peHust (ydacThe B KOHKypcax
BHICTABKAX,  COPEBHOBAHUSX,  HAy4HOf
[IPaKTUYECKUX KOH(PEPEHLIUSIX)

BxitoueHrne B ypoK UTPOBBIX MPOIEAYP,
KOTOpBIC TIOMOTaIOT TIOJIePIKATh
MOTUBAIMIO  JeTed K  MOJYyYCHHIO
3HaHUN (JIeKIHs C 3alJIaHUPOBAHHBIMHU
OMMOKaMH, HAJUYUE JBUTATEIBHOM
AKTUBHOCTH Ha YPOKaX), HATKHBAHHIO
TIO3UTHUBHBIX MEKITHYHOCTHBIX
OTHOIIGHWH B  Kjacce, TOMOTArOT
YCTaHOBJICHHIO J0OpOIKETaTENbHOM
aTMocQepsl BO BpeMsI ypoka
(coTpyaHHUECTBO, MOOIIPEHNE,
JIOBepUe, TMOJYYECHHE BAXKHOIO JIeNa,
CO3/IaHHE CUTYaITuu ycrexa)

MNPUMCHCHUC Ha YPOKEC HHTCPAKTUBHBIX]

H3meneHus,
MPOUCXOSIUE C
BEIIeCTBAMU

12y

¢dbopM paboThI yJanuxcs:

- UHTEIUIEKTYAJIbHBIX  HTIP,
CTUMYJIUPYIOIIUX ITO3HABATEIbHYIO
MOTHBAIIMIO IIKOJBHUKOB  (WTpa-
MIpOBOKaLM, UTPa-3KCIEPUMEHT,




Urpa-AeMOHCTPALUs, urpa-

COCTSI3aHHE);

- IUJAKTHYECKOTO
Tearpa, TJc TOJYYCHHBIC HAa YPOKE
3HAHUSA OOBITPHIBAIOTCS B

TCATPAJIbHBIX ITOCTAHOBKAX;

- JIACKYCCHUH, KOTOPBIE
JAIOT  ydaluuMmcsi  BO3MOXHOCTb
npuodpecTu OTIBIT BEJICHUS
KOHCTPYKTUBHOT'O Jyajora B
aTMocdepe HPABCTBEHHBIX "
3CTETUYECKUX IIepeKUBAHUM,
CTOJIKHOBEHUH Ppa3IMYHBIX

B3IVISIZIOB W MHCHUM, TIOWCKa
UCTUHBI WU  BO3MOXHBIX  IyTeH
pEeIICHUS 3aJladyd WM IMPOOJIEMBI,
TBOPYECTBA YUUTEISI M yUAIIUXCS;

TpyNIIoBON paboTHI MM pabOTHI B
mapax, KOTOpbIE y4aT HIKOJbHUKOB
KOMaH/IHONPabOTe U B3aUMOJIEUCTBHUIO C
IPYIrUMHU JE€TbMU

IIPUMEHEHNE Ha YPOKE HWHTEPaKTHBHBIX

¢dbopmM pabOTHI ydarmxcsi:

- WHTEJUIEKTYaJbHBIX  UTD,
CTUMYJIUPYIOIIUX TO3HAaBaTEIbHYIO
MOTHBAILIMIO  IIKOJBHUKOB  (Wrpa-
IpOBOKALHS, UTpa-3KCIEPUMEHT,
Urpa-IeMOHCTpAIIHS, urpa-
COCTSI3aHHE);

- JTTaKTHIECKOTO
TeaTpa, IJe MOJYy4YeHHbIE Ha YpOKe
3HaHUSA OOBITPBIBAIOTCS B
TeaTpajbHBIX IOCTAHOBKAX;

34
[TpakTukym Nel

- JUCKYCCH, KOTOpBIE
JAlOT  ydalmuMcs — BO3MOYKHOCTb
npuobdpecTu OTIBIT BEJICHUS
KOHCTPYKTHBHOT'O Juanora B
atMocdepe HPaBCTBEHHBIX u
3CTETUYECKUX IepeKMBaHUM,
CTOJIKHOBEHUI pa3IUYHbIX

B3TrJI110B n MHCHHﬁ, IIOMCKa
HCTHUHBI u BO3MOXXHBIX HyTeﬁ
peliCHuA 3aaa4u  HIIN HpO6J’IeMBI,
TBOPYECTBA YUUTCIIA U yHAIIUXCA

TPYIIIOBOI pabOTHI WJIM padOTHI B TIapax,




KOTOpBbIE yyaT HIKOJIbHUKOB KOMaH/IHOMN
paboTe U B3aMMOJECHCTBHIO C IPYTUMHU
JNETHbMU

PacTtBOpenue.
PactBopnl. CBolicTBa
pacTBOpOB
ANEKTPOJIUTOB

18y

[ lHUIMIpOBaHKE u MOJIICPIKKY
1CCIICIOBATEIbCKON JeSITeITHHOCTH
[IIKOJTbHUKOB B paMKaxX pealn3alii HMH
ITH A BU Ty aJTbHBIX u IPYIITOBBHIX
ICCIICIOBATEILCKUX IPOEKTOB, YTO JIaCT
[IKOJIBHUKAM BO3MOKHOCTh  NPHOOPECTH
HABBIK CaMOCTOSITEIILHOTO peleHws
TEOPETUUECKOM poOJIeMbl, HaBbIK
reHePUPOBAHHMS " odopmIieHuS
COOCTBEHHBIX HJICH, HABBIK YBaXKUTEIHLHOTC
OTHOIIICHHSI K qyKUM uaesM
opopmiieHHBIM B paboTax  ApYyrux
lICClIeIOBaTeElICH, HaBBIK MyOJIUYHOTC
BHICTYIUICHUS nepe ayJMTOpUCH
APTYMEHTUPOBAHUS W OTCTAaMBaHUS CBOCK
TOYKM 3peHus (ydacThe B KOHKypcax
BHICTABKAX,  COPCBHOBAHHSX,  HAYYHO
MPaKTHYCCKUX KOHPEPEHIINSX )

[TpakTukym No2

24

INpPUMCHEHHE Ha YPOKE HHTEPaKTHBHBIX
(dhopM paboThI yHamuxcs:

- WHTEUIEKTYaJbHBIX  UTD,
CTUMYJIUPYIOIIUX TO3HAaBaTEIbHYIO
MOTHBAILIMIO  IIKOJBHUKOB  (Wrpa-
IpOBOKALHS, UTpa-3KCIEPUMEHT,
Urpa-IeMOHCTpAIIHS, urpa-
COCTSI3aHHE);

- JTTaKTHIECKOTO
TeaTpa, IJe MOJYy4YeHHbIE Ha YpOKe
3HaHUSA OOBITPBIBAIOTCS B
TeaTpabHBIX IOCTAHOBKAX;

- TUCKYCCHIA, KOTOpBIE
JAlOT  ydalmuMcs  BO3MOYKHOCTb
npuobdpecTu OTIBIT BEJICHUS
KOHCTPYKTHBHOT'O Juanora B
atMocdepe HPaBCTBEHHBIX u
3CTETUYECKUX IepeKMBaHUM,
CTOJIKHOBEHUI pa3IUYHbIX

B3I 10B n MHEHUM, IIOMCKa
HMCTHUHBI u BO3MOXXHBIX HyTeﬁ

peliCcHuA 3aaadyu WA HpO6J’IeMI)I,




TBOPYCCTBA YUUTCIIA U yHAIIUXCA,

IPYIIIOBO# paboTHI WK pabOTHI B IMapax,
KOTOPBIC y4aT MIKOJIbHHUKOB KOMaH THOM
paboTe 1 B3aMMOICHCTBHIO C APYTUMH

JIeTbMHU
TemaTnyeckoe MIIAHMPOBAHUE
9 kiace
JeaATe/IbHOCTD YYUTEJIAA C Y4ETOM
KonuuecTBo 4acoB| MPOrpaMMbl BOCHUTAHHS (MOXYJIst
Ne m\it Tema (pazaen) Ha «lIkoTBHBIT YPOK»)
H3y4YeHUE
TIpUBIICUCHNE BHUMAHMUS LIKOJIBHUKOB K
LEHHOCTHOMY acCIEeKTy H3y4YaeMbIX Ha
ypOKax  SIBJIE€HUM, OpraHu3aums  Hx
paboThl ¢ TMONy4aeMol Ha  YpOKe
COLIMATIbHO 3HAYMMOW HHpOpManmen —
WHULIUMPOBAHUE ee o0CYXKIeHHUS,
BBICKA3bIBAaHUSl  y4YallUMUCA CBOETO
MHEHUSI TI0 €€ TIOBOJTY, BRIPAOOTKH CBOETO
K HEH OTHOLLICHUS
YcraHoBneHue JIOBEPUTEIBHBIX
OTHOILICHUH MEXJIYy YYUTEIEM H €ro
YUEHHKAMH, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHATHIO YYAIIUMUCS
TpeOOBaHMIT W MPOCBKO  yduTes,
MPUBJICYCHUIO ux BHUMAaHUS K
oOcyxmaeMol Ha ypoke WH(OpMAINH,
O6was AKTUBU3AINU ux M03HABaTEIbHON
= JEATEIbHOCTH  4epe3  MCIOJIb30BaHUE
XapaKTCpUCTHKa 3aHMMATENbHBIX JJIEMEHTOB, MCTOPUH M3
XUMHUICCKUX KU3HH COBPEMEHHUKOB
AJIEMEHTOB U
1 XUMHUYECKHUX 114
peaKunii.
Ilepponnueckuil 3aKoH
n Ilepunonnueckas
cucreMa
XUMHUYECKHUX
snemeHToB /..
Menneneena
[THuIIMupoBanne " TIOJIJIEPIKKY
11CCIIE10BATENbCKOM JIeATETbHOCTH
[IIKOJIbHUKOB B paMKaxX peaju3aliil HMY
TH AV BU YT bHBIX u IPYNIIOBBIX
IICCIIETOBATEIBCKUX IPOEKTOB, YTO JacC]
[IIKOJIbHUKaM BO3MOXHOCTh  TPHOOPECTH
HABBIK CaMOCTOSITEJIbHOTO pelieHus
TEOPETUYECKON pOOJIEMBI, HaBBbIK
reHEepUpPOBaHUS u odopmIiIeHHS]
COOCTBEHHBIX HJIEH, HaBBIK YBAKUTEIHHOT(
2 Mertamisl 144 OTHOIIICHU S K qyKUM UIesIm




ohopMieHHBIM B paboTax  Apyrux
ficcieoBareneld,  HaBBIK  MyOJIHYHOr(
BHICTYIUICHUS nepen ayauTopuei
APTYMEHTUPOBAHUS U OTCTaWBaHUS CBOEH
TOYKM 3peHus (ydacThe B KOHKypcax
BHICTABKAX,  COPEBHOBAHHSX,  HAYy4HO
MPAKTHYECKUX KOH(EPEHIIHSIX )

[TpakTkym Ne
1CBoiicTBa METAJUIOB U
UX COeIUHEHUN

24

[THunnupoBanue u MOAJICPKKY
l1CCIIEI0OBATEIHCKOM JIEeITEIbHOCTY
[IIKOJIbHUKOB B paMKax pealu3aluud HMHY
TH T BU Ty aJTbHBIX n TPYIIIOBBIX
ICCJIEIOBATEILCKUX IPOEKTOB, YTO JacT
[IIKOJIbHUKaM BO3MOXXHOCTh  ITPHOOPECTH

HABBIK CaMOCTOSITEJILHOTO pelIeHus
TEOPETUYECKON po0JIEMBI, HaBbIK
reHepUpPOBaHMS u odopmieHus

COOCTBEHHBIX I/III€I71, HAaBbIK YBAKHUTCIIBbHOI'Q

OTHOIICHHSI K qyKUM uaesM
obopmiieHHBIM B paboTax  JOpyrux
lICClIeIOBaTeEIICH, HaBBIK yOJIUYHOTC
BBICTYIUICHUS nepes ayJMTOpUCH

APTYMEHTUPOBAHUS U OTCTaUBaHUS CBOEY
TOUKM 3peHus (yyacTue B KOHKypcax
BBICTABKaX,  COPEBHOBAaHUAX,  HAY4HO:
MPaKTUYECKUX KOHPEPEHLIUSX )

Hewmerael

244

[IpuBieyeHrne BHUMAaHUA IIKOJBHUKOB K
[IECHHOCTHOMY aCIIEKTy H3y4aeMbIX HJ
ypoKax sIBICHHM, opraHu3anus X padoThl
C TI0JIydaéMOM Ha YpOKE COLHAIBHO
3HAYMMOMU uHpopMaruei —
MHULIMMPOBAHUE ee 00CyKIeHUs
BBICKA3bIBAHUAYYAIUMKCS CBOETO MHEHUS

[TpakTukym Ne2
CBoMcTBa coeqUHEHUH
HEMETAJJIOB

3yg

[ THuIIMpOBaHKE " MOJIJIEPIKKY
1CCJICIOBATENbCKOM JIeSITeIIbHOCTY
[IIKOJIbHUKOB B paMKaxX peau3aliid HMH
H I BU Ty aJTbHBIX n TPYIIOBBIX
ICCIIEI0BATEIbCKUX IPOEKTOB, 4YTO JacT
[IIKOJIbHUKaM BO3MOXHOCTh  ITPHOOPECTH
HAaBBIK CaMOCTOSTEIIFHOIO peLIEHHUsS
TEOPETUYECKON po0GIIEMBI, HaBBbIK

reHepUPOBaHUS " odopmiieHus




COOCTBEHHBIX PIIIGfI, HAaBBbIK YBAKHUTCIIBHOI'Q

OTHOIICHUSI K TyIKHM UM
odbopMmieHHBIM B paboTax  Apyrux
lICCIIEJOBATENEH, HaBBIK MyOTHYHOTC
BHICTYILICHUS neper ayIuTopuen

APTYMEHTUPOBAaHUS U OTCTaWBaHUS CBOEH
TOUYKM 3peHus (ydacTue B KOHKypcax
BHICTABKAX,  COPEBHOBAHMSX,  HAYy4HO
MPAaKTUYECKUX KOH(PEPEHIUIX)

Opranuzanusi megcrBa MOTHBUPOBAHHBIX
1 SPYAMPOBAaHHBIX YYalIUXCS Hal UX
HEyCIIEBaIOLIMMHU OJIHOKJIACCHUKaMHU
Taromero IIKOJbHUKAM COLIMAITbH(
BHAQUUMBIA ~ ONBIT ~ COTPYIAHHMYECTBA U
B3aMHOM ITOMOIIHU

Kpatkue cenenus 06
OpPraHUYeCKUX
COEIMHEHUSX

4yq

[IpuBneueHre BHUMAHHS IIKOJIBHHUKOB K
[[CHHOCTHOMY aCHEeKTy H3y4aeMbIX Ha
ypOKax SIBIICHHH, OpraHu3anus X padoThI
C TOIy4aeMOM Ha YpOKE COLIHAIBHO
BHAYUMOM uHpOpMaIuei —
MHULMUPOBAaHUE ee o0cyXIeHMs,
BHICKA3bIBAHUSAYYAITIMHICS CBOCTO MHEHUS

O06o0011eHre 3HaHMI 3a
KypC OCHOBHOM ILLIKOJIBI

10y

[ THunnnpoBanue u MOAIEPAKKY
CCIIeTI0BATEIBCKOM JIesITeNTbHOCTY
[IIKOJIbHUKOB B paMKax peau3aluud HMY
TH T BU Ty aITbHBIX " TPYIIIOBBIX
ICCIIEIOBATEILCKUX TPOEKTOB, YTO JacT
[IIKOJTbHUKAM BO3MOXKHOCTH  MPHOOPECTH
HaBBIK CaMOCTOSTEIIbHOTO pereHus
TEOPETUUYECKOMN POOJIEMBI, HaBBIK
reHepUpPOBAHUS u odopmIIeHUS
COOCTBEHHBIX HCH, HABBIK YBAXKUTEIBHOT(
OTHOIIICHUS K Yy>KUM 1791 (X0
opopmiieHHBIM B paboTax  JOpyrux
ficClieZioBaTeNe,  HaBBIK  MyOIHMYHOTC
BHICTYTIJICHUS nepen ayIuTopueit
APTYMEHTHPOBAHUSI M OTCTAWBAHHUS CBOCH
TOYKM 3peHHs (ydacTHe B KOHKypcax
BHICTABKAX,  COPEBHOBAaHUSX,  HAy4YHO-
MPaKTHYECKUX KOHPEPEHIIUSX )

Opranu3zanus 1medcTBa MOTHUBHUPOBAHHBIX




M SpYAUMPOBAHHBIX YYalIUXCAd HaJ WX
HEYCIIEBAKOLLIUMU OJIHOKJIAaCCHUKaMU
TafOIIEeTO IIKOJIbHUKAM COIIMAJIbH(
BHAUUMBIA  ONBIT  COTPYIHHYECTBA Y
B3aMHOM ITOMOILHU
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