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PaGouas nporpamma « Xumus» (®I'OC) 2023-24rr.
8-9 k1acchl.
IHosicHuTEeIbHAA 3aIIUCKA

Pabouas nporpamma o xuMuu Juist 8-9 Kiacca cocTaBieHa Ha OCHOBE

v TIporpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHMs 110 XUMHHU H

V' aBTopckoit «[IporpaMMel OCHOBHOTO 00IIIEro 00pa3oBaHusl 0 XUMHH 8-9 KIIacChI»
obmeobpazoBaTeNbHBIX yupexkaenuid, aBTopsl O.C. ['abpuensn, A. B. Kynmosa - M: [Ipoda, 2015r.

v’ colepKaHKie KOTOPBIX COOTBETCTBYET TPEOOBAHUSIM (peIepabHOrO rOCYIapCTBEHHOTO
00pa3zoBaTebHOIO CTaHIapTa OCHOBHOTO 0011ero oopazoBanus 1mo XuMuu(®I'OC OO0 crangapThl
BTOPOT'O MOKOJIEHHUS),

N3ydenue kypca OpueHTUPOBAHO HA UCIIOJIb30BAHUE yYAIIUMUCA YUEOHUKOB «XUMUS» 8§ Kilacc; « XUMHUD)
9 kmacc, aBrop O.C.I'abpuenss, .: Mocksa, « Ipoday, 2013r.,

Kypc paccunrtan Ha 136 yacoB, Ha u3ydeHue B 8 Kiacce B TeueHHe 34 y4eOHBIX HECNb B Oy, OOITUM
00BEMOM 68 yueOHBIX YacoB (U3 pacuéra 2 yaca B HEJIENI0) U B 9 Kilacce XUMUU B TeueHue 34 ydeOHbIX
HEJIeNb B TOY, 00muM 00bEMOM 68 yueOHBIX YacoB (M3 pacuéTa 2 yaca B HEJIEINIO).

OCHOBHBIE pa3Iu4Msl IIPOrPaMM COCTOSIT B TOM, YTO B aBTOPCKOM IIpOrpaMMe MPaKTUYECKUE pabOThI
CTpYNIUPOBAHBI B OJIOKU - XUMUYECKHE MPAKTUKYMbI, KOTOPBIE TPOBOASTCS MOCJIE U3YUECHUS HECKOIbKUX
pa3zenos, a B paboyeil mporpamMme, 3TH K€ MPaKTUYECKUe pabOThI at0TCs 1OCIIE U3YYEHNUS KOHKPETHOU TEMBI.
DTO0 MO3BOJSET YUl 3aKPEMUTh TECOPETUUECKHUI MaTepHal Ha MPAKTUKE U TIPOBEPUTDH MIPAKTUUECKIE YMEHHS
Y HaBBIKM HEMIOCPEJCTBEHHO 10 JaHHOU TeMe. UTOObI IPOBECTH MPAKTUYECKYIO pabOTy 110 KOTrJa-To
U3YYEHHOU Teme, TpeOyeTcs AOMOIHUTEIHLHOE BPeMsl [IJIsl TOBTOPEHUS TEOPETUUYECKUX OCHOB, UTO
WCKJIIOYAETCs B IaHHOU pabodeil mporpaMme.

Ilcuxosoro-nexarornyeckasi Xapakrepuctuka odoyyawomuxcs ¢ 3I1P

Obyuarommecs ¢ 3[IP — 5310 J1eTw, uMerolmiee HEIOCTaTKM B IICUXOJIOIMYECKOM pPa3BUTHUH,
noareepxkaeHHsie [IMIIK u nmpensrcTByroiye noxy4eHnio o0pa3oBaHus 0€3 CO3/1aHus CIICIUAIbHBIX YCIOBUI

Kareropusi oOywaromuxcss ¢ 3IIP - nambosiee MHOTOUYMCIIEHHAss Cpeau JeTeil ¢ OrpaHHYCHHBIMH
BO3MOXXHOCTSIMU 310poBbs (OB3) u HeogHOpogHAs MO COCTaBy Tpylna MIKOJbHUKOB. Cpenud NpUYHH
Bo3HMKHOBeHUs1 3IIP moryr ¢urypupoBats opranndeckas wW/uian (GyHKIMOHAIbHAS HEIOCTATOYHOCTD
HEHTPaIbHOW HEPBHOW CHCTEMbI, KOHCTUTYLIMOHAIIbHBIE (PAKTOPBI, XPOHUUYECKUE COMAaTUYECKUE 3a00IeBaHMs,
HeOJIaronpusITHbIE YCIOBUS BOCHUTAHMS, IICUXUYECKasi U couuanbHas nenpuauusd. [logobHoe pazHooOpasue
ITHOJIOTUYECKHX (AaKTOPOB OOYCIOBIMBAET 3HAYMTENbHBIM UANa30H BBIPAKEHHOCTH HapyIIEHUH — OT
COCTOSTHUH, MPUOJIMKAIOMIMXCSA K YPOBHIO BO3PACTHOW HOPMBI, /10 COCTOSIHHM, TpeOyIOIMUX OTTPaHUYEHUS OT
YMCTBEHHON OTCTaJIOCTH.

Bcee obGyuatomuecss ¢ 3IIP ucnbIThIBalOT B TOM WM WHOW CTENEHU BBIPAKEHHBIE 3aTPYAHEHUS B
YCBOEHMM YUYEOHBIX MporpamMM, OOYCIOBJICHHbIE HEJOCTATOUYHBIMU [O3HABATEIBHBIMU CHOCOOHOCTSIMH,
CHEU(PUUECKUMH PAcCTPOICTBAMHM IICUXOJOTUYECKOTO pa3BUTHs (IIKOJBHBIX HABBIKOB, pedyd U Jp.),
HapyLIIECHUSIMU B OpraHU3alMy JEeSTeIbHOCTH W/WiaM moBeAeHus. OOmumu ans Bcex oOydaromuxcs ¢ 3[1P
ABJIIOTCS B Pa3HOM CTENEHW BBIPAXKEHHbIE HEJOCTATKU B (POPMHUPOBAHMM BBICHIUX TMCUXWYECKUX (DYHKIUH,
3aMeJICHHBI TeMn JIMOO HepaBHOMEPHOE CTaHOBJECHHE II03HABATENBHOW JEATENbHOCTH, TPYJHOCTH
IPOU3BOJIBHON camoperyisiiuu. /loctaToyHo 4yacTo y OOydaroluXcsi OTMEYAlOTCsl HapyLIEeHUs peyeBOll H
MEJIKOW PYYHOH MOTOPHKH, 3PUTEIBHOIO BOCIPUATHUSA W IPOCTPAHCTBEHHOW OPUEHTHPOBKH, YMCTBEHHOMU
paboTOCTIOCOOHOCTH U AIMOLMOHAIIBHOU cephl.

VYpoBeHb MCUXMYECKOTO Pa3sBUTHs MOCTyMHawoouero B mkony pedénka ¢ 3IIP 3aBucHT HE TONBKO OT
XapakTepa M CTENEeHU BBIPAKEHHOCTH MEPBUYHOTO (KaK MpPaBHIJIO, OMOJOTHYECKOrO MO CBOEH MpUpPOJE)
HapyILIEHHs, HO ¥ OT KaueCTBa MPE/IIECTBYIOLIEr0 00yUYeHUs U BOCIIUTAHUS (PAaHHETO U JOMIKOJIBHOTO).

JuanazoH paznuumii B pa3Butun oOydarontuxcs ¢ 3I[IP mocTtaTouHo BenWK - OT MPaKTHYECKH
HOPMAaJIbHO Pa3BUBAOIINXCS, UCIIBITHIBAIOIMX BPEMEHHBIE I OTHOCUTEINIBHO JIETKO YCTPAHUMBIE TPYAHOCTH, J10
00y4aroluxcsi ¢ BbIPAXEHHBIMU U CIOKHBIMHM 1O CTPYKTYpE HApPYLIEHUSMU KOTHUTHBHOW U aPEeKTUBHO-
noBefieHueckor cdep auuHocTu. OT 00yyaromuxcs, COCOOHBIX MPHU CHEIHMAIBHON MOJJIEpPKKEe Ha paBHBIX
0o0y4JaTbCs COBMECTHO CO 3/I0OPOBBIMHU CBEPCTHHUKAaMH, IO OOYYAIOIIMXCS, HYXKAAIOMIMUXCS MPHU MOIYyYEHHH
HayaJbHOTo 00IIero 00pa3oBaHMs B CUCTEMAaTHYECKON U KOMIUIEKCHOM (TICHXO0JIOT0-MEIUKO-TIeAarornyeckon)
KOPPEKIMOHHOM MOMOIIH.

Paznuuue CTpyKTypbl HapyIIeHUs NCHUXWYECKOTo pa3Butus y oOydatommxcs ¢ 3[IP ompenpensier
HEOOXOJUMOCTh MHOIrooOpasus CHEeUHaJbHOW TMOJAEPKKH B TMOJIYYeHHMM OOpa3oBaHMs U  CaMuX
00pa3oBaTeNbHBIX MapUIPyTOB, COOTBETCTBYIOUIMX BO3MOXKHOCTAM M MOTpeOHOCTAM oOyuaromuxcs ¢ 3I1P u
HAIpaBJIEHHBIX Ha TMPEOJOJICHHE CYILECTBYIOIIMX OTpaHHMYEHUN B MOJy4Ye€HUU OOpa3oBaHMs, BBI3BAHHBIX



TSOKECTBIO HAPYIICHUS TCUXMYECKOTO PA3BUTUS U CIIOCOOHOCTBIO WMJIM HECIIOCOOHOCTHIO 00ydYaromerocs K
OCBOCHHIO 00pa30BaHUs, COTIOCTABUMOTO 110 CPOKAaM C 00pa30BaHUEM 370POBBIX CBEPCTHHUKOB.

Oco0ble o0pa3oBaTebHbIe OTPeOHOCTH 00yyaromuxcs ¢ 3ITP

Oco0ble 0Opa3oBaTenbHBIE MOTPEOHOCTH paziauyaroTcs y obyuvarommuxcs ¢ OB3 pasHBIX KaTeropwid,
MOCKOJIBKY 3a/Ial0TCSl  CIICMU(PUKON HApYIICHHS TCHXUYECKOTO Pa3BUTHS, OIPEICISIOT OCOOYIO JIOTHKY
MOCTPOCHHUS Y4EOHOTO Tpolecca M HaXOIAT CBOE OTPaXEHHE B CTPYKTYpPE U COJACpX)aHUU OOpa3OBaHUS.
Hapsimy ¢ 3TUM COBpEMCHHBIC HAayYHBIC INPEACTABICHUS 00 OCOOCHHOCTSX ICUXO(PHU3UYECKOTO Pa3BUTHUS
pasHBIX TPYNN OOYYaIOUIMXCS MO3BOJSIOT BBLICIHTH 0Opa3oBaTelbHbIE MOTPEOHOCTH, KaK OOIIME ISl BCEX
obyuaronuxcst ¢ OB3, Tak u cnenuduyueckue.
K 00muM noTpeOHOCTSIM OTHOCSTCS:

* OJy4€HHUE CIeLHaIbHON MOMOIIM CPEACTBAMU 00pa30BaHMsI Cpas3y K€ MOCIJIE BBIABICHUS NEPBUYHOIO
HapyILICHUs Pa3BUTUS;

¢ BBIJICJICHUEC IPOIICACBTUYECCKOIO IIEpHoaa B O6p330BaHI/II/I, O6CCHC‘II/IBaIOH_[eFO IMPEEMCTBECHHOCTb MCXKIY
JOIIKOJIBHBIM M IIKOJIBHBIM 3TallaMU,

* MOJy4e€HHE OCHOBHOT'O 00IIero oOpa3oBaHus B yCIOBUAX 00pa30BaTENbHBIX OpraHU3alUi 0OIIEero Win
CHEIHaIbHOTO TUIIA, aIEKBAaTHOIO0 00pa30BaTeIbHBIM MOTpeOHOCTIM oOyuaromerocs ¢ OB3;

* 00513aTeNPHOCTh HEMPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO MPOLIECCa, Pealn3yeMoro, Kak depes
coJiep KaHue MPEIMETHBIX 00JacTel, Tak M B IPOIECCe MHINBUAYAIBHOW PaOOTHI;

* [ICUXOJIOTHYECKOE COMPOBOXKICHUE, ONTUMHU3UPYIOIIEEe B3aUMOJICHCTBUE peOEHKa C IeaaroraMu Hu
COyYCHHKAMH;

* TICUXOJIOTHYECKOE COMPOBOXKICHHE, HAMPABICHHOEC HA YCTAHOBJICHHWE B3aUMOJEHUCTBUS CEMbH U
00pa3oBaTeNnbHON OpraHu3aluy;

* [IOCTEIIEHHOE  paclIMpeHue  00pa30oBaTEIbHOIO  IPOCTPAHCTBA,  BBIXOJALIETO 33  MPEAEIbI
00pa3oBaTeNbHON OpraHU3aIIH.

Jna oOyuaromuxes ¢ 3IIP, ocauBaroummx AOOII OOO, xapakTepHbl cleaymoolue creunpuueckue

o0Opa3oBaTesibHbIEe TOTPEOHOCTH:

* ayanranus OCHOBHOW 001meo0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHHS C y4ETOM
HE00XO0AMMOCTH KOPPEKLIUHU MCUXO0(PU3NIECKOTO PA3BUTHS;
* obecriedeHne 0co0Oi MPOCTPAHCTBEHHOM M BPEMEHHOW OpraHM3aluu 00pa3oBaTENbHOW CpPeIbl C
y4eToM (YHKIUMOHAJIBLHOTO COCTOSIHMS IieHTpanbHOM HepBHOW cuctembl (IJHC) u Heliponunamuku
MICUXUYECKUX TporeccoB oOyuatommxcs ¢ 3I1P (OpicTpoil ucromaeMocT, HU3K0M paboTOoCIOCOOHOCTH,
MMOHMKEHHOTO O0IIero TOHyca U Ip.);
* KOMIIJIEKCHOE COIIPOBOKIECHUE, TapaHTUpYIOIllee MoJydyeHne HeoOXOMMOro JIEUeHHUs, HapaBIeHHOTO
Ha ynyumienue gestenbHocTd IIHC w Ha KOppekIui0 TOBEIEHHUs, a TaKkKe CHelualbHON
NICUXOKOPPEKIIMOHHOM IOMOINM, HANpaBI€HHOH Ha KOMIEHCAIMIO Je(pUIMTOB 3MOIMOHAIBLHOTO
pa3BuTHs U GOPMHUPOBAHNE OCO3ZHAHHOM CaMOPETYJISIIUU IO3HABATENbHOM 1€ATEIHOCTH U MIOBEJCHMUS;
* opraHuzanus Imporecca OOy4eHHs C Y4YeTOM CHEelU(pHUKH YCBOEHHUsS 3HaHWH, YMEHMH U HAaBBIKOB
obyuaromumucs ¢ 3I1P ("momaroBom» NpenbsBICHUH MaTepuana, JO3MPOBAHHOW MOMOIIM B3pOCIIOrO,
WCIOJIb30BAaHNHU CHEIHATBbHBIX METOJOB, IPUEMOB U CPEJICTB, CHOCOOCTBYIOIIMX KaK OOLIEMY Pa3BUTHUIO
00yyJaroIerocsi, Tak 1 KOMIEHCALUU UHIUBUIYaJIbHBIX HEJOCTATKOB PAa3BUTHA);
* o0ecnieueHrne MHAUBUAYAIbHOIO TeMIIa OOY4YEHHUs U MPOJBUKEHUS B 00pa30BaTEIbHOM MPOCTPAHCTBE
JUIs pa3HbIX KaTeropuil ooydatomuxcs c 311P;
* npo¢uIaKTUKa U KOPPEKIUS COLMOKYIbTYPHOM U IIKOJIBHOM /1e3a/1anTally;
® IOCTOSTHHBIA (TIOIIATOBBI) MOHUTOPHHI PE3YJIbTATUBHOCTH 00pa3oBaHUs U CHOPMHUPOBAHHOCTH
COLMAJIEHOW KOMITETEHIIMU 00yYaroIuXCs, YPOBHS ¥ TUHAMUKH MICUXO(PHU3UUECKOTO PA3BUTHS;
* o0ecrieueHre HENpPEpPHIBHOIO KOHTPOJIS 3a CTAHOBJIEHHEM Y4e€OHO-TIO3HABATEIbHON JEATEIbHOCTH
obyuaromierocss ¢ 3IIP, mpomoipkaromerocss 10 JOCTHXEHHUS YPOBHS, MO3BOJISIONIETO CIPABIATHCS C
y4eOHBIMU 33JJaHUSIMU CAMOCTOSITENIBHO;
® IOCTOSTHHOE CTHUMYJIMpPOBAaHHE I[103HABATEIbHOM AaKTUBHOCTH, TMOOYXJEHHE uHTepeca K cebe,
OKPY’KAIOIIEMY NPEAMETHOMY U COLIMAIBHOMY MUDY;
* [IOCTOSTHHAs TIOMOIIb B OCMBICIIEHUH U PACIIMPEHUH KOHTEKCTa yCBAUBAEMbIX 3HAHHM, B 3aKPETJIEHUH U
COBEpIIEHCTBOBAHNU OCBOEHHBIX YMEHUI;
* crienualbHOE OOyuYeHHE «IEepeHOCY» C(OPMUPOBAHHBIX 3HAHUH M YMEHMA B HOBBIE CHUTYyallUU
B3aHMMOJEHCTBHSA C IEHCTBUTEIILHOCTEIO;



* MIOCTOSIHHAS aKTyaJu3alysl 3HAHUH, YMEHUH 1 0100psieMbIX 00IIECTBOM HOPM IOBEICHUS;
® UCIIOJIb30BAaHUE NIPEUMYILECTBEHHO ITIO3UTUBHBIX CPEACTB CTUMYJISALIMUA IEATEIbHOCTH U IIOBEACHMUS;

* pa3BUTHE U OTpabOTKa CpEeACTB KOMMYHHKAIMU, MPHEMOB KOHCTPYKTUBHOTO OOILIEHUS U
B3aUMOJICHCTBHS (C UWIEHaMH CEMbH, CO CBEPCTHHKAMHU, C B3POCIBIMHU), (OPMHPOBAHHE HABHIKOB
COLIMAJILHO 0/100pSEMOT0 MOBECHHUS;

* crienMalibHAsl TICMXOKOPPEKIMOHHAs TOMOIIb, HampaBieHHas Ha (HOpMUpPOBAHHE CHOCOOHOCTH K
CaMOCTOSITEJIbHONW OpraHu3alliyd COOCTBEHHOM IESITEIbHOCTH M OCO3HAHMIO BO3HMKAIOIIUX TPYJHOCTEH,
(dbopmMHpoBaHKE YMEHHS 3alpalliiBaTh U UCIIOIb30BaTh MOMOIIb B3POCIIOTO;

* o0ecrieyeHrne B3aMMOJCHCTBHS CeMbH M 00pa30BaTeNbHONW OpraHu3anuud (COTPYAHUYECTBO C
POIUTENSIMHA, AaKTHBH3AIUsl PECYpCOB ceMbU [UIsi (OPMUPOBAHUSA COIHMAIBHO AKTUBHOM MO3HIIMH,
HPABCTBEHHBIX U OOIIEKYJIbTYPHBIX IEHHOCTEH).
Ilnanupyemblie pe3yabTarhbl 0cBOeHUus odyyarommmucs ¢ 3I1IP AOOIT OO0
JInuHOCTHBIE, METANIPEAMETHBIE U MPEAMETHBIE pe3yibTaThl ocBoeHusl oOydaromumucs ¢ 31IP AOOIT
00O cooterctBytor ®I'OC OOO. Ilnmanupyemsbie pe3ynabTaThl ocBoeHHs oOydaronumucs ¢ 3[IP AOOII
OOO nomoMHSAIOTCS pe3yabTaTaMU OCBOCHUS MPOTPaMMbl KOPPEKIIMOHHON paboTHI.
Crangapt ycraHaBiaMBaeT TpeOOBaHUA K pe3ylbTaraM OOydYalolIUMXCsl, OCBOMBIIMX OCHOBHYIO
00pa30BaTeNbHYIO MPOTPaMMy OCHOBHOTO OOIIETO 00pa30BaHUS:
JUYHOCTHBIM, BKJIIIOYAIOIIUM FOTOBHOCTD U CLIOCOOHOCTH 00YYarOIIMXCS K CAMOPa3BUTHIO,
c(OpPMHPOBAHHOCTH MOTUBAIMH K 00YYSHHIO U TIO3HAHUIO, [IEHHOCTHO-CMBICIIOBBIE YCTAHOBKH 00yUYaIOMIUXCS,
OTpakaroIllue UX UHIUBUAYATbHO-TMYHOCTHBIE MO3UIIUU, COLIMATbHBIE KOMIIETCHIIUH, JINYHOCTHBIE KaueCTBa;
c(OPMHPOBAHHOCTH OCHOB I'PAXKIAHCKOW UICHTUYHOCTH. METAIPEIMETHBIM, BKIIFOYAIOIIIUM OCBOCHHBIC
00y4aroIMMUCs YHUBEpCAIbHbIE YUeOHbIe 1eHCTBUSA (TI03HABATeNbHbIE, PETYISATUBHBIE U KOMMYHHUKATHBHBIE),
o0ecrieunBaroIIe OBJIAJJEHUE KITFOUEBBIMU KOMIIETEHLIUSMHU, COCTABIISIOUIMMHI OCHOBY YMEHHUS YUUTHCS, U
MEXMPEAMETHBIMH MOHSATUSIMU;
IPEIMETHBIM, BKIFOYAIOIIMM OCBOSHHBIN 00YJaIOMIMMHUCS B X0/1€ U3y4eHHS y4eOHOTO
npeaMeTa OMbIT Crenu(UYecKo A TaHHOW MpeaMEeTHOW 00JIacTH NEeSTENBHOCTH MO MOJYyYEHHIO HOBOTO
3HaHUS, €ro MPeoOpPa3OBaHMIO U MPUMEHEHUIO, a TAK)XKE CUCTEMY OCHOBOIIOJIATAIOUIMX 3JIEMEHTOB HAyYHOTO
3HAHMUS, JIEKAIINX B OCHOBE COBPEMEHHOM Hay4YHOI KapTUHBI MUpA.

HeasiMu M3y4YeHHUss XMMHH B OCHOBHOM IIKOJIE SIBJISIFOTCS:
1) popmupoBaHue y o0ydaromuxcs yMEeHUs BUJIeTh U TOHUMATh LIEHHOCTh 00pa30BaHus, 3HAUUMOCTb
XUMHUYECKOT0 3HAHUS I KaXKI0ro YeJIOBEeKa HE3aBUCHMO OT €ro NpopecCUOHATbHON AESITENbHOCTH; YMEHUS
pa3nnyath (akThl U OLEHKH, CPABHUBATh OLICHOYHBIE BBIBOIbI, BUJIETh UX CBS3b C KPUTEPHSIMU OLIEHOK U CBS3b
KPUTEPUEB C ONPEEICHHON CUCTEMON LIEHHOCTEH, POPMYIUPOBAaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TO3UIIMIO;
2) dopmupoBaHue Yy 00yHaromuxcs HeJIOCTHOTO MPECTABICHHUS O MUPE U POJIM XUMHUH B CO3/1aHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPa; YMEHUS OOBSCHATh OOBEKTHI U IPOLIECCHI OKPYIKatoIIen
JENCTBUTENBHOCTH — IIPUPOIHOM, COLIMANIBHOM, KYJIbTYPHOM, TEXHUYECKON CPEIbl, UCIIOIB3YS ISl ATOrO
XUMUYECKHE 3HAHUS;
3) npuobpeTeHne 00y4yaroIUMUCS ONbITa pa3HOOOPa3HOM EATEIbHOCTH, TO3HAHNS U CAMOIIO3HAHUS;
KJIFOUEBBIX HaBBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEN ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 Pa3InYHBIX
BUJIOB JIEATEILHOCTHU: PEIIeHUs MpoOIeM, IPUHATHS PELIeHUH, ToMCKa, aHaIu3a 1 00paboTku HHpOpMaLuy,
KOMMYHHUKAaTHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA, 0€3011aCHOT0 0OpaIIeHHsI C BEIECTBAMHU
B [IOBCE/IHEBHOM JKH3HH.
3agayu:
1.CopmupoBaTh 3HaHHE OCHOBHBIX MOHATHH U 3aKOHOB XUMUH;
2.BocnuThiBaTh 00111€4ETIOBEUYECKYIO KYIbTYPY;
3. Yuuth Habm0AaTh, NPUMEHATH MOTY4YE€HHbIC 3HAHHSI HA TIPAKTHKE.
1. OBILIASI XAPAKTEPUCTHUKA TIPEJIMETA
XuMus, Kak 0JlHa U3 OCHOBOIOJIAraroIuX 00JacTell ecTeCTBO3HAHUS, ABIISIETCS HEOThEMIIEMOI YacTbhio
o0Opa3oBaHus MWKOJILHUKOB. LIIKONBHBIN Kypc XUMUH BKIIOYaeT 00beM XUMUYECKUX 3HAHUM, HEOOXOJUMBIN
Ui GOPMHUPOBAHUS B CO3HAHUH IIKOJBHUKOB XMMUYECKON KapTUHBI MUPA.
XuMuyeckoe 00pazoBaHuE HEOOXOAMMO TaKXkKe JUIsl CO3JaHus Y IKOJbHUKA OTYETIIMBBIX MIPEICTABICHUH O
POJIM XMMUU B PEILIEHUH DKOJIOTUUYECKHUX, CHIPbEBBIX, YHEPIETUYECKUX, IIPOJOBOJIBCTBEHHBIX, MEAUIIUHCKHUX
npo0Osem venmoBedecTBa. Kpome Toro, onpeaeneHHbii 00beM XUMUYECKUX 3HAHUN HEOOXOIUM KaK JJIst
MIOBCEHEBHOM KU3HU, TaK U JUI ACATEIBHOCTH BO BCeX 00JaCTAX HAyKH, HAPOJIHOTO XO3AHUCTBA, B TOM YHCIIE
HE CBA3aHHBIX C XUMHUEN HEMOCPECTBEHHO.



N3yyas xumuio, ydaiuecs y3HaOT O MAaTEpUaIbHOM €IMHCTBE BCEX BEIIECTB OKPYXKAIOIIETO0 MUPA,
00yCIIOBIIEHHOCTH CBOMCTB BEIIECTB X COCTABOM U CTPOEHUEM, IO3HABAEMOCTH U MPEICKa3yeMOCTH
XAMHYECKUX ABIEHUN. [103TOMY KaKJIblil YENOBEK, JKUBYIIIMN B MUPE BELIECTB, TOJKEH UMETh OCHOBBI
dbyHIaMEeHTalIbHBIX 3HAHUN N0 XUMHUH (XUMHUYECKas CUMBOJIMKA, XUMUYECKHE MMOHATHS, (PaKThl, OCHOBHbIE
3aKOHBI ¥ TEOPUH ), TIO3BOJISIFOIIKIE BEIPA0OTATh MPEICTABICHUS O COCTaBE BEIIECTB, UX CTPOCHUH,
MpEeBpaIICHUSIX, TPAKTUUYECKOM HCIIOIb30BaHHUH, a TAKXkKe 00 OMaCHOCTH, KOTOPYIO OHU MOTYT MPEACTABIIATS.

W3ydeHne CBOMCTB BEMIECTB U X MIPEBPAICHUI CIIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIIUICHHUS, a
npakTHyeckas paboTa ¢ BeuecTBaMu (Ja00paTOpHbIE OMBITHI) — TPYI0IIO0HI0, aKKYPATHOCTH U COOPaHHOCTH.
Ha npumepe xumun yyaniuecs: HojyqaroT NPeICTaBICHUS O METO/1aX MO3HAHUS, XapaKTePHBIX IS
€CTECTBEHHBIX HAYK - SKCIIEPUMEHTAIIBHOM U TEOPETUUECKOM.

[ToaTomy B pabodeii mporpaMMe 1o XUMHUHU HAIUTH OTPAKEHUE OCHOBHBIC COJICPIKATEIIbHEIC TINHUU:

v BEIECTBO — 3HAHUS O COCTABE U CTPOCHHH BEIIECTB, X BAKHEHIINX (DU3HUECKUX M XUMHIECKHX
CBOICTBaxX, OMOJIOTHYECKOM JICHCTBUU;

v\ XMMHYECKas peakiis — 3HaHUS 00 YCIOBHSX, B KOTOPBIX MPOSBIIAIOTCS XMMHUYECKHE CBONCTBA BEIECTB,
croco0ax yrpaBJIeHUs XUMUYECKHUMH MTPOLIECCaMU;

v/ [IpUMEHCHHUE BEIIECTB — 3HAHHS M OIBIT IPAKTHYECKOMN JICITEILHOCTH C BEIIECTBAMHU, KOTOPBIE Hanboice
4acTo yIMOTPEOISIOTCS B IIOBCEHEBHOM KU3HU, IIMPOKO UCTIOIB3YIOTCS B IPOMBIIIUICHHOCTH, CETHCKOM
XO034UCTBE, HA TPAHCIIOPTE;

v A3BIK XUMHMH — CHCTEMA BOKHENIIHUX MOHATUN XMMHUH ¥ TEPMUHOB, B KOTOPBIX OHH OIUCHIBAIOTCS,
HOMEHKJIaTypa HEOPTaHUYECKUX BEIECTB, T. €. UX Ha3BaHUs (B TOM YHCIIe U TPUBUAIbHbBIC), XUMHUUECKHE
(dbopMyIIBI M ypaBHEHUS, a TAKXKE MIPABHIIA TIEpEeBOIa HHPOPMAIIMH ¢ ECTECTBCHHOTO S3bIKa HA S3bIK XUMUU U
obpaTHo.

[TockoabKy OCHOBHBIE COACPIKATEIBHBIC IMHUU ITKOJIBHOTO Kypca XUMUU TECHO TIEPETUICTEHBI, B
porpaMMe coJiep>KaHue MPeACTaBICHO HE M0 JTUHUSM, a 1o pasfenaM: « OCHOBHbBIE MOHATUS XUMUHU (YPOBEHb
ATOMHO-MOJICKYJISIPHBIX TPe/ICTaBlIeHUi)», «[lepuoanueckuii 3aKOH U MEPUOINUYECKAst CHCTEMa XUMHUUECKUX
anemenToB J[. . MenneneeBa. CtpoeHue BemiecTBay, «MHOroo0pasne XuMUIECKIX PeaKIuiiy,
«MHorooOpa3ue BEeIIEeCTBY.

2. MECTO ITPEJIMETA B YUEBHOM I1JIAHE

OcoOeHHOCTH coniepkaHus Kypca «XUMHUs» SIBISIOTCS TJIABHOM MPUYMHOM TOTO, 4TO B 0a3MCHOM y4eOHOM
(oOpa3zoBaTebHOM) MJIaHE ITOT MPEAMET MOSBISAETCS MOCIETHUM B PSly €CTECTBEHHOHAYUHBIX JUCIUILINH,
MOCKOJIBKY JIJIsl €r0 OCBOEHUS IIKOJIBHUKH JIOJDKHBI 00J1a/1aTh HE TOJIBKO OMPEEICHHBIM 3a11aCOM
MpeBapUTENbHBIX €CTECTBEHHOHAYYHBIX 3HAHUI, HO M JOCTATOYHO XOPOIIIO PA3BUTHIM a0CTPaKTHBIM
MBIILJICHUEM.

[Tpennaraemast mporpamma, XOTsI U HOCHT OOIIEKYJIbTYPHBIN XapakTep U HE CTaBUT 3a7auy
poeCCHOHAIBHON MTOATOTOBKU 00YJaIOIUXCsl, TEM HE MEHEE, IMO3BOJIIET UM OIPEACIUTHCS C BHIOOpOM
npoduiis o0ydeHus B cTapiieil mkoie.

B cooTBercTBHM ¢ 0a3uCHBIM Y4€OHBIM TIJIAHOM HA U3yYEHUE XUMUU B 8 U 9 Kilacce OTBOAUTCS 1O 2 Yaca B
Hezaento, Takum oOpa3om, Bpemsl, BbIAeNseMOoe paboueil mporpaMmMoi Ha H3yueHUe XUMUU B 8-9 Kiaccax,
cocraisieT 136 yacoB (34 Henenn)

1.Ilnannpyembie pe3yibTAThl OCBOCHUS] YUeOHOT0 NIpeAMeTa XUMHUH.
JlesaTenbHOCTh 00pa30BaTENLHOTO YUPEXkKAEHUS 00111ero oopa3oBaHus B 00y4eHUH XUMHUH JIOJI’KHA ObITh
HaIpaBJieHa Ha JOCTHKEHUE 00YJarOIIUMHUCA CIEYIOIINX JIUYHOCIMHBIX Pe3Yabmamos:

1) ¢popmupoBaHuE LIETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKM U OOIIECTBEHHOW MPAaKTUKH, YYUTHIBAIOIIETO COIMAIBbHOE, KYJIbTYpPHOE, S3bIKOBOE, JyXOBHOE
MHOTrooOpa3ue COBpEMEHHOTO MUPa;

2) BOCHUTaHHME POCCUHCKOM TpakIaHCKOM HIEHTUYHOCTH: NaTpUOTHU3Ma, yBakeHHs K OtTeuecTBy,
IPOLIJIOMY M HACTOAIIEMY MHOIOHAIlMOHAIBHOrO Hapojxa Poccum; oco3HaHue CBOEH OTHHYECKOU
IIPUHAJIC)KHOCTH, 3HAHWE HCTOPHUH, A3BIKA, KYJIBTYpPhl CBOErO HApPOJAA, CBOETO Kpas, OCHOB KYJbTYPHOTO
Hacseaus HapoJoB Poccun 1 denoBedecTBa; yCBOCHUE T'YMaHUCTUYECKUX, IEMOKPATUYECKUX U TPASULUOHHBIX
[EHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHIMCKOTO OOIIECTBa; BOCIMTAHHUE YYBCTBA OTBETCTBEHHOCTH U JI0JIra
nepen Ponunon;

3) ¢popMupoBaHrE OTBETCTBEHHOTO OTHOIIEHHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYarOIMIMXCS K
CaMOPAa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K 0OYUEHHIO U MO3HAHUIO, OCO3HAHHOMY BBIOODPY U
MOCTPOCHUIO JalibHEHIeW WHAMBHUIYabHOM TpaeKTopuu oOpa3oBaHHs Ha 0a3e OpPHUEHTUPOBKU B MHpE
npodeccuif M1 Mpo(ecCHOHANBHBIX MPEANOYTEeHHH, ¢ YYETOM YCTONUYMBBIX IO3HABATEIBHBIX HHTEPECOB, a
Tak)K€ Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOLIEHUS K TPYY, Pa3BUTHS OIBITA YYaCTUSI B COLUAIBHO
3HA4MMOM TPYJIE;



4) ¢dopMmupoBaHHE IIEHHOCTH 30pPOBOTO U 0O€30MacHOTO o00pa3a IKHU3HU; YCBOCHHE IIPABHII
WHAUBUAYAILHOTO M KOJUIEKTMBHOIO O€30MaCHOr0 MOBEACHMSI B UPE3BBIYAMHBIX CUTYaLUAX, YTPOKAIOLIUX
JKU3HU U 3J0POBBIO JIIOJIEH, TPaBUJI IOBEACHUS Ha TPAHCIIOPTE U HA JI0OpOrax;

5) dopMupoBaHUE OCHOB JKOJOTHYECKOW KYJIbTYpPhl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIJICHUS, PA3BUTHE OIBITA HKOJIOTHUECKH OPUEHTUPOBAHHON PE(IIEKCUBHO — OLEHOYHOH U
MIPaKTUYECKON JEATEIbHOCTH B )KM3HEHHBIX CUTYalUsAX;

6) popMupoBaHHE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIEHWU M COTPYAHUYECTBE CO CBEPCTHUKAMH,
JETHbMH CTapIlIero U MIIJIIIEr0 BO3pacTa, B3pOCIbIMU B Ipoliecce 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HOMH,
y4eOHO — HCCIeI0BaTeNbCKON, TBOPYECKON M IPYTUX BUJOB JCSITEIBHOCTH;

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPaMMBbl 10 XUMHUHU
SIBJISIFOTCSL:

1) yMeHue caMOCTOATEIBHO ONPEAENATh IeJId CBOEro OOyuYeHHUs, CTaBUTh U (QOpPMYIUpPOBATH AJs cels
HOBBIE 3a7ayu B yuyé0e M II03HABATEJIbHOM JEATEIbHOCTH, pPa3BUBAaTh MOTHBBI WU HHTEPECHl CBOEH
MIO3HABATEJIbHON JESATEIBHOCTH;

2) yMEeHHME CaMOCTOATEIbHO IUIAHUPOBAaTh IYTH JOCTUXKEHMS Ii€Jiel, B TOM YHUCIE aJbTEPHATUBHBIE,
OCO3HAaHHO BBIOMpPAaTh Hanbosee 3¢ heKTUBHBIE CLIOCOOBI pelIeHNs yUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) yMeHue COOTHOCUTb CBOM JIEHCTBUS C IJIAHUPYEMBIMHU pE€3YJbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH
JESTEIbHOCTH B MPOLIECCE AOCTHXKEHUS Pe3yNbTara, ONpeAesaTh CIOCOObl JEHCTBUI B paMKax MpPeI0KEHHbBIX
YCJIOBHM U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JIEHCTBUSI B COOTBETCTBUU C M3MEHSIOIICICS CUTYyaIIHEH;

4) yMeHue OIICHMBATh NPAaBUIBLHOCTb BBIIIOJIHEHUS Y4eOHOM 3amaud, COOCTBEHHBIE BO3MOXKHOCTU €€
pelieHus;

5) BnajieHHe OCHOBAMM CAMOKOHTPOJISl, CAMOOLICHKH, MPUHATHUS PEIICHUH U OCYIIECTBIEHUS OCO3HAHHOTO
BbIOOpa B YUE€OHOH U MTO3HABATENBHON eI TETLHOCTH;

6) yMeHHE OIpeaeNsaTh MOHITHUS, CO3/laBaTh 00OOIIEHUs, YCTaHABIUBATh AHAIOTHH, KJIacCU(UIUPOBATH,
CaMOCTOSITENIFHO BBIOMpPATh OCHOBaHMS M KPUTEPHH s KiIacCH(UKALWHU, yCTAaHABIUBATh HPUYMHHO —
CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKOE PACCYXKIACHUE, YMO3AKIOUEHUE U J€N1aTh BbIBOJIbI;

7) yMeHue co3/1aBaTh, IPUMEHATh U IIPEOOPA30BbIBATh 3HAKU U CUMBOJIbI, MOJECJIM U CXEMBbI JJI PEIICHUs
yueOHBIX ¥ MO3HABATEIbHBIX 33/14;

8) yMeHHME OpraHuM30BbIBaTb y4€OHOE COTPYAHHUYECTBO M COBMECTHYIO ESTEIIBHOCTb C YUYUTEIEM H
CBEPCTHUKAMH; paboTaTh MHANBUAYAIBHO U B TPYIIE: HAXOAUTH 00IIee pelleHre U pa3pemiaTs KOHQIUKTHI Ha
OCHOBE COIVIaCOBaHUS MO3ULMNA U y4€Ta MHTEPECOB; (POPMYIUPOBATh, APryMEHTHUPOBAaTh U OTCTaWBaTh CBOE
MHEHHUE;

9) yMeHHe OCO3HaHHO HCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHM C 3a/ladyell KOMMYHUKAIMH JUIS
BBIpQXXEHHSI CBOMX YYBCTB, MBICIEH U TOTPEOHOCTEH; TIAHUPOBAHUS U PETYIALMU CBOEH AESITENbHOCTU;
BJIQJICHUE YCTHOM Y IMCBMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

10) dopMupoBaHue u pa3BUTHE KOMIIETEHTHOCTH B OOJacTH HCIONb30BaHUS HHPOPMALMOHHO —
KOMMYHUKAITMOHHBIX TEXHOJIOTHUIA;

11) dopmupoBanue u pa3BUTHE SKOJIOTHUYECKOTO MBIILICHUS, YMEHHUE MPUMEHSTh €r0 B MO3HABATEIbHOM,
KOMMYHHUKaTHUBHOMW, COLIMATIbHON MPAKTHKE U MPO(PECCHOHAIBHON OPUEHTALINH.

Ilpeomemnvimu pezyromamamu OCBOCHUS BBITYCKHUKAMHM OCHOBHOHM IIKOJBI IIPOrpaMMBbl IO XUMHH
ABIISIOTCS:

1) dopmupoBaHue mEpBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUNA O BeIIeCTBaX,  UX
NPEBpPALICHUSIX M IPAKTHUYECKOM IPUMEHEHHM; OBJIAJICHHUE MOHSITUMHBIM annaparoM U CHMBOJIMYECKUM
A3BIKOM XHUMHH;

2) oco3HaHWE OOBEKTHMBHON 3HAYUMOCTH OCHOB XHUMHYECKONM HAyKHM KaK OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUYECKUX MPEBPAILICHUI HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX
SBJIEHUH )KMBOM M HEKUBOU MPUPOBL; YIIIyOJIeHHEe TPEICTaBICHUH 0 MaTepHAIbHOM €IMHCTBE MHUPA;

3) oBiajgeHHE OCHOBAMHM XMMHUYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBAaTh U OOBEKTHUBHO
OLICHUBATh KU3HEHHBIE CUTYallUH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMU 0€3011acHOr0 OOpalleHHsl ¢ BEIIeCTBAMH,
UCIIOJIb3yEMBIMHU B TIOBCEAHEBHOM JKU3HU; YMEHHEM aHAJIM3UPOBATh M IJIAHUPOBATH IKOJIOTHYECKH Oe3011acHOe
MTOBEJICHUE B LIEAX COXPAHEHMS 3J0POBbsI U OKPYKAIOLIEH Cpe.Ibl;

4) dopmupoBaHUE YMEHUH yCTaHABIMBATh CBSI3M MEXKAY peadbHO HAOIIOaeMBIMU XUMHYECKHUMHU
ABJIEHUSIMU U TPOILIECCaMH, MPOUCXOJAUIMMH B MUKPOMHUpE, OOBACHATH MPUYMHBI MHOTOOOpa3us BEIIECTB,
3aBUCHUMOCTB UX CBOMCTB OT COCTaBa U CTPOEHHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB OT UX CBOICTB;

5) mpuobpeTeHue OmbITa MCHOJb30BAHUS PAa3IMYHBIX METOJOB M3y4YEHHS BEIIECTB: HAONIOJECHHUS 3a HUX
NpEBpAIICHUSIMU  TPU  TPOBEACHUHM HECIOKHBIX XUMHUUYECKUX OKCIIEPUMEHTOB C  HCHOJIb30BaHUEM
1abopaTOpHOTO 000PYIOBAHUS U IPUOOPOB;



6) dopmupoBaHUE TPENCTaBICHWA O 3HAYEHWW XUMHUYECKOW HAYKH B PEIICHHH COBPEMEHHBIX
9KOJIOTHYECKUX MPoOJIeM, B TOM UKCIIE B IPEAOTBPAILIEHUN TEXHOTEHHBIX M 3KOJOTHYECKUX KaTacTpod.

B pe3ynbraTe n3ydeHus Kypca XMMHHM 8 KJlacCa B OCHOBHOM IIKOJIE BBIIYCKHMK HAYYUTBHCS:

® XapaKTEepPH30BaTh OCHOBHBIC METOBI IO3HAHUS: HAOIOJCHUE, U3MEPEHHE, SKCIIEPHUMEHT;

® OIUCHIBAaTh CBOICTBA TBEP/BIX, KHUJKUX, Fa3000pa3HBIX BEIIECTB, BHIICISS UX CYILIECTBEHHbIC TPU3HAKH;

® PpacKpbIBaTh CMBICI OCHOBHBIX XUMHUECKUX HMOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUNA IIEMEHT»
«IIPOCTOE BEILECTBOY, «CIOKHOE BEILECTBOY, «BAJIEHTHOCTBY, «XUMHUECKas PEeaKLUsi», UCII0JIb3Ys
3HAKOBYIO CUCTEMY XUMUM;

® PpacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOI

TEOPHH;

pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SIBIICHHUS,

Ha3bIBaTh XUMUYECKUE IJIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyiam;

onpeoeniams aieHMHOCHb AMOMA INeMEHMA 6 COCOUHEHUSX,

OIpeNeNATh THIl XMMUYECKUX peaKIHii;

e Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUSA XUMUUECKUX PEAKIIMUI;

® BBIBJIATH IPU3HAKH, CBUIETEIILCTBYIOLINE O IPOTEKAHUM XMMUYECKON peaKIuK IIPH BbIIOJIHEHUH

XMUMHUYECKOT'O OIBITA;

COCTABIIATH (POPMYIIBI OWHAPHBIX COSINHEHHIA;

COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEaKIUii;

coOnroaarh npasuia 6€30MacHoOi paboThI IPU MPOBEACHUN ONBITOB;

II0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYI0M;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILLIECTB;

BBIUHUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 OpMYJie COeAMHEHUS;

BBIYHUCIIATH KOJIMYECTBO, 00bEM HJIM MACCY BEIIECTBA 10 KOJUYECTBY, 00bEMY, MacCce PeareHTOB UM

IIPOAYKTOB PEAKIIUU.

B pesynbrare nzyuenus Kkypca XMMHH 9 Kiacca B OCHOBHOM 1IKOJIE BBINNYCKHUK HAYYHTbCH:

XapakTepu3oBaTh (HU3NYECKHE U XUMUUECKHE CBOICTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOAOPOAA;

H0JIy4aTh, COOMPATh KUCIOPOA U BOJIOPO;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPO, BOAOPO/I;

PacKpbIBaTh CMBICI 3aKOHA ABOTraipo;

PacKpbIBaTh CMBICI MOHATUN «TEIMIOBOM 3P PEKT peakinmn», «MOJISPHBIA 00BEMY;

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

PacKpbIBaTh CMBICI MIOHATHUS «PAaCTBOPY;

BBIUHCIISTH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEILLIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OMPEIEIIEHHON MacCOBOM 10JIEN paCTBOPEHHOT'O BEILIECTBA;

Ha3bIBaTh COCAVMHEHMSI N3YUECHHBIX KJIACCOB HEOPraHNYECKUX BEILECTB;

XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB:

OKCHJIOB, KUCJIOT, OCHOBaHMM, COJIEH;

OTpeAeNsATh NPUHAIEKHOCTD BEIIECTB K ONpPEAEICHHOMY KJ1acCy COEINHEHMI;

® COCTaBJIATh GOPMYJIbI HEOPraHMYECKUX COCTUHEHUM U3yUeHHBIX KIacCOB;

MPOBOAMTD OMBITHI, MOJITBEPKIAIOIINE XUMUYECKIE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX

BELIECTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PAaCTBOPHI KMCIIOT U LIeJI0Uel 0 U3MEHEHHUIO OKPACKU UHAUKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIacCaMH HEOPraHMYECKUX COeIMHEHU;

packpsiBaTh cMbici [leprnoandeckoro 3akona J[.M. Menzaeneena;

00BACHATH GU3NYECKUIN CMBICIT aTOMHOTO (TIOPSAAKOBOT0) HOMEpAa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB

TPYIIIBI M Ieproaa B nepuoanyecko cucreme /.M. Menneneena;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpE/Ieax MaJbIX U
TJIaBHBIX MTOATPYIIIL;

® XapaKTepH30BaThb XUMUYECKHE FIEMEHTHI (0T BOJAOPO/Ia 10 KajbIlMs) Ha OCHOBE MX MOJIOKEHHUS B
nepuoandeckoit cucreme J[.M. MenaeneeBa u ocoOeHHOCTEH CTPOSHUS UX aTOMOB;

® COCTaBJIATh CXEMBbI CTPOCHMS aTOMOB IepBbIX 20 351eMeHTOB nepuoandeckon cucremsl /.M. Menneneesa;

® PpacKpbIBaTh CMBICI MOHITUN: «XUMHUYECKAsL CBA3bY, «IJIEKTPOOTPHULIATEILHOCTDY;



XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT THIIA KPHUCTAITMUYECKOM PEIIeTKH;
OIIpeNeNATh BUJ XMMUYECKOH CBSI3U B HEOPIAHUYECKUX COCINHEHMSIX;
n300pakaTh CXEMbI CTPOCHHS MOJIEKYJI BELECTB, 00Pa30BaHHBIX Pa3HBIMU BHJIAMH XUMHUYECKUX CBSI3EH;
PacKpbIBaTh CMBICI HOHATUH «HOH», KKATUOH», AHUOHY, «3JICKTPOJIUTBI», «HEIIEKTPOIUTHD?,
«QIEKTPOIUTHYECKAS JUCCOLHALINAY», COKUCINUTEINbY, «CTEIEHb OKUCIEHHS» «BOCCTAHOBUTEIBY, «OKUCIICHUEY,
«BOCCTaHOBJICHUE;
® OIpENEIATh CTENCHb OKUCIEHHS aTOMa 3JIEMEHTa B COCINHEHHH;
® PpacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON TUCCOLUALINH;
® COCTaBJIATh YPaBHEHU JIEKTPOIUTUYECKON AUCCOLUAIIMM KUCIIOT, Lesloueil, comei;
OOBSICHATB CYIIIHOCTb IIPOIIEcCa IEKTPOJUTHUECKON AUCCOLMAMM U PeaKLUil HOHHOTO OOMEHa;
COCTaBJIATh NIOJIHBIE U COKPAILICHHBIE MOHHBIE YPABHEHUS PEAKLIUN OOMEHa;
OTIpeNIeNIATh BO3MOXXHOCTh IMMPOTEKAHMSI PeaKIMii HOHHOTO 00OMeHa;
IPOBOAMTD PEAKIIUH, TOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIIMYHBIX BEILIECTB;
OIPEAEIIATh OKUCIINUTENb U BOCCTAHOBUTED;
COCTaBJISITh YPAaBHEHUS OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMIA;
Ha3bIBaTh (PaKTOPHI, BIUSAIOMINE HA CKOPOCTh XUMUYECKOHN PEaKIii;
KJaccu(puIUpoBaTh XMMUYECKHUE PEAKLUH 110 Pa3IMYHBIM IIPU3HAKaAM;
XapaKTepu30BaTh B3aMMOCBSI3b MEXK1Y COCTAaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAIIJIOB;
IPOBOJUTH OIMbITHI IO MOJIYUYEHUI0, COOUPAHUIO U U3YUEHUIO XUMUYECKHUX CBOIMCTB ra3000pa3HbIX
BEILIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa,
pacrno3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELECTBA: YIVIEKHUCIIbIM ra3 1 aMMHaK;
XapaKTepU30BaTh B3aMOCBSI3b MEX1Y COCTaBOM, CTPOEHHUEM U CBOWCTBaMHU METAJIJIOB;
OLICHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAlOIlel Cpe/ibl Ha OpraHU3M Y€JIOBEKa;
IpaMOTHO 00palaThes C BEECTBAMU B IIOBCEIHEBHOM KHU3HU
BhinmyckHUK OBJIaJIeeT CUCTEMOM XMMUUYECKUX MOHATHH U 3HAaHUH U CMOKET IPUMEHATh UX B CBOCH KU3HHU.

2.Coaep:xanue yueOHoro npeamera Xummus. ( 1364.)

Conep:xanue kypca «Xumus. 8 kiaace»
(2 u 6 Hedenro, ecezo 68u)
BBenenue (4 u)

X¥MHs — HayKa O BEUIECTBAX, UX CBOMCTBAaX U MPEBPAILECHUSX.

[ToHsiTHE O XMMUYECKOM 3JIEMEHTE U (pOopMax €ro CyIiecTBOBAHHUSA: CBOOOJHBIX aTOMaX, MPOCTBIX U CIIOKHBIX
BELIECTBAX.

[IpeBpamenus BemecTB. OTaMYME XUMHUYECKUX PEAKIUM OT (u3Hueckux sBiieHUH. Ponb XuUMHM B JKHU3HU
yenoBeka. XeMopuiusa u xemohoous.

Kpatkue cBeneHuss M3 UCTOPUM BO3HUKHOBEHHS U pa3BuTHs xuMmuu. llepuwon amxumuu. Ilonstue o
¢mtocopckom kamue. Xumus B XVI B. PazButme xumum Ha Pycu. Ponb oTedecTBEHHBIX YYEHBIX B
CTaHOBJIEHUH XUMHUYecKoi Haykun — pabotel M. B. JlomonocoBa, A. M. bytneposa, /. . Menneneesa.
XVMHYECKasi CHMBOJIMKA. 3HAKM XUMHUYECKMX DJJEMEHTOB M IPOUCXOXKACHHE MX HAa3BaHUU. XUMHUYECKHE
dbopmynsl. Uanekcsl n koadduimenTsl. OTHOCUTENBHBIE aTOMHAs U MOJICKYJIIpHas Macchl. PacyeT maccoBoii
JIOJM XMMHYECKOT0 3JIEMeHTa 1o (opMyJie BEIIeCTBa.

[Tepuonnueckas cucrema xumudeckux siaemeHToB J[. M. MenpeneeBa, ee CTpyKTypa: Majible U OOJBIINE
HEepUOJIbl, TPYIIBl U MOATPYNIbI (T1aBHas W noOouHas). [lepuonnyeckas cuctemMa Kak CIpaBOYHOE rocodue
JUTSI TTIOJTYYE€HHUS CBEJICHUI O XUMUYECKUX JIEMEHTaX.

Pacyernbie 3a1a4u.

1. HaxoxxieHre OTHOCUTENIbHONW MOJICKYJIIPHON MAacChl BEIIECTBA 10 €ro XUMHUUYECKOoU (popmyie.
2. BeluncneHre MaccoBOM JOJIM XMMHYECKOT0 3JIEMEHTA B BEILIECTBE O €ro popmyIie.
JladoparopHslii onbIT Ne 1.CpaBHEHNE CBOMCTB TBEPABIX KPUCTAIUNINYECKHUX BEIIECTB U PACTBOPOB.
JlabopaTopHblii onbIT Ne 2. CpaBHEHNE CKOPOCTH MCIIAPEHMSI BOJBI, OJIEKOJIOHA U 3TUIIOBOTO CIIUPTA C
¢buIbTpOBANLHOMN Oymaru.

TEMA 1 AToMbl XHMIYeCKHX 3JieMeHTOB (9 u)

AToMBI Kak (opma CyHIECTBOBaHMSI XMMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEACHHS O CTPOCHHHM aTOMOB.
JlokazarenbcTBa CIOKHOCTH cTpoeHHst aToMoB. OnbITel Pezepdopa. [Inanerapras Moaenb CTpOSHHs aToMa.
CoctaB aTOMHBIX S7ep: MPOTOHBI M HEUTPOHBL. OTHOCUTENBbHAS aTOMHas Macca. B3anMOCBsI3b TMOHSATHH
«IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASI ATOMHAsl Macca.

M3MeHeHune yncia NpoTOHOB B si/Ipe aToMa — 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.
W3menenne ynciaa HEHTPOHOB B Aape aToMa — o0pa3oBaHue u30TornoB. COBpeMEHHOE OIpeesieHIe MOHITUS



«XMMHUYECKHH 371eMEHT». 1I30TONBI KaK pa3HOBUIHOCTH aTOMOB OJIHOI'O XMMHUYECKOT0 3JIEMEHTA.
OnekTpoHbl. CTpOEHHE AMEKTPOHHBIX 000JI0YEK aTOMOB XUMHUECKHUX 37eMeHTOB Ne 1—20 meproaudeckoit
cucremsl [. 1. Menaeneesa. [IoHsATHE O 3aBEPILIEHHOM U HE3ABEPILLICHHOM 3JIEKTPOHHOM CJI0€
(9HEpPreTUIECKOM YPOBHE).
[lepuonnyeckas cucrema XuMu4eckux sneMeHToB /. V1. MenaeneeBa u CTpoeHHE aTOMOB: (PU3UYECKUNA CMBICIT
MOPSIIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa TPyIIIbl, HOMepa NepHoa.
N3meHeHue yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'O 2JIEMEHTA —
o0pa3oBaHue MOJOKHUTEIbHBIX U OTPULIATEIbHBIX HOHOB. VIOHBI, 00pa30BaHHbIEC aTOMaMH METAJNIOB U
HeMeTaJ10B. [IpuunHbl H3MEHEHHSI METAJNINYECKUX U HEMETAJUIMUECKHUX CBOMCTB B IEPUOAAX U IPYIIIAX.
O6pa3oBanue OuHapHBIX coenuHeHni. [lonaTre 06 noHHOM CBsA3U. CXxeMbl 00pa30BaHUsI HOHHOM CBSI3H.
B3anmMopeiicTBie aTOMOB XUMHUECKUX HJIEMEHTOB-HEMETAIIIOB MKy COO0H — 00pa3oBaHME JABYXaTOMHBIX
MOJIEKYJI TPOCTHIX BelecTB. KoBajeHTHAs HEMOJISIpHAsE XUMUYECKAs! CBSA3b. DJIEKTPOHHBIE U CTPYKTYPHBIE
bopmybI.
B3anmojeiicTBie aTOMOB XUMUYECKHX AJIEMEHTOB-HEMETAJIOB MEX1y c000i — oOpa3zoBaHue OMHAPHBIX
COCIMHEHUI HEMETAIUIOB. DJIEKTPOOTPUIIATEIBHOCTD. [[OHATHE O KOBaJIEHTHOM MOJISIPHOM CBSI3H.
B3aumojeiicTBie aTOMOB XUMUYECKHX JIEMEHTOB-METAJUIOB MEXK Y CO00i — 00pa30BaHUE METAJUIMYECKUX
Kpuctauios. [IoHATHE 0 METAININYECKON CBA3U.
JdemoncTpanuu. Mozenn aToMOB XUMHUYECKHUX 3J1€MEHTOB. lleproanyeckas cucreMa XUMHUUECKUX 3JIEMEHTOB
Jd.N.Menneneena.
JladoparopHblii onbIT Ne 3. MoienupoBaHue NpUHIIMIA IEUCTBUS CKAHUPYIOIIETO0 MUKPOCKOIIA.
JlabopaTopHslii onbIT Ne 4. V3roToBienue Mojennei MojieKysl OMHApHbBIX COETMHEHUH.

TEMA 2 Ilpoctbie BemecTBa (6 u)

[lonoxkeHne MeTauIOB M HEMETALIOB B IEPUOJUYECKOM CHUCTEME XHMHUYECKMX odnemeHToB J[. .
MenneneeBa. BaxkHeilmue npocTeie BelleCTBAa — METAJUIbL: JKEJI€30, aJIOMUHUM, KaJbLIUM, MarHuii, HaTpHii,
kanuii. O0ume pu3nveckrne CBONCTBA METAILIOB.

Bakneiimue mpocThie BellecTBa — HEMETaIlIbl, 00pa30BaHHbBIE aTOMaMH KUCIOPOAa, BOJAOPOa, a30Ta, CEpbI,
docdopa, yriepoma. CriocoOHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB K OOpPa30BaHUIO HECKOJBKHX IMPOCTHIX
BEIIECTB — AJUIOTPOMNUS. AJUIOTPONHbIE MOAU(UKauu Kuciopoaa, gochopa u omoBa. Meramanueckue u
HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTh AEJIEHUS MPOCTHIX BELIECTB HA METAUIBI U
HEMETaJLIbI.
[locrosinnas ABoragpo. KonumuectBo BemectBa. Moabs. MonsipHas macca. Mossipablii 00beM ra3000pa3HbIX
BenlecTB. KpaTHele eQUHMIBI KOJIMYECTBA BEIECTBA — MWUIMMOJIb U KWJIOMOJIb, MUJUINMOJIIpDHAs MU
KUJIOMOJISIpHAsl MacChl BEUIECTBA, MUJUIUMOJIIPHBIA U KUJIOMOJISIPHBIH 00beMBI ra3000pa3HbIX BEILIECTB.
PacueTsl ¢ MCMONB30BaHUMEM MOHATUH «KOJMYECTBO BEILIECTBA», «MOJIApHAs Macca», «MOJSIPHBIH 00BeM
ra3oB», «4UCJI0 ABOraapo».
PacueTHble 3aga4n.
1. Beruncnenure MOJISIpHOM Macchl BEIIECTB IO XUMHUUECKUM (popmynam.
2. PacueTsl ¢ HMCIOJIB30BAaHUEM MOHATHH «KOJIMYECTBO BEILECTBA», «MOJSIPHAs Maccay», «MOJISIPHBIN 00beM
ra3oB», «4UCJI0 ABOraapo».
Jdemoncrpanuu. O6pa3is Metamos. [Tomyyenue o3ona. O6pasiibl 6e10ro U ceporo ojao0Ba, 0enoro u
KpacHoro ocgopa. HexkoTopsle MeTaibl 1 HEMETAJUIbI KOJIMYECTBOM BeriecTBa 1 Moib. Moiens MOJISpHOTO
00beMa ra3000pa3HbIX BEILECTB.
JladopaTropHublii onbIT Ne 5.03HaKOMJICHHE C KOJIJIEKIIMEH METAIIJIOB.
JlabopaTopHblii onbIT Ne 6. O3HaKOMIIEHUE C KOJUIEKIIMEW HEMETAIIIIOB.

TEMA 3 CoennHeHHs XMMHYECKHX dJieMeHToB (16 u)

Crenenp okucineHus. OnpeneneHne CTeNeHn OKUCICHHS JIEMEHTOB 110 XUMHUECKOH (hopMysie coeTuHEeHNUS.
CocraBnenue QGopMyn OWHAPHBIX COEIWHEHHWM, OOIIMI Crmoco0 WX Ha3bIBaHWs. DBWHApHBIE COEIWHEHHS:
OKCH/JIBI, XJIOpUabl, cynbpuas u ap. CocraBienue ux gopmyi. IlpeacraBurenn OKCHIIOB: BOJA, YTICKUCIBINA
ra3 u HeramieHas u3BecTb. [IpencTaBuTeny JeTy4nx BOJAOPOIHBIX COEAMHEHUN: XJIOPOBOIOPO U aMMHUAK.
OcHOBaHMs, UX COCTaB W Ha3BaHMs. PacTBOpMMOCTb OCHOBaHM B Boje. Tabiuna pacTBOPHUMOCTH
TUAPOKCUAOB U cojeil B Boje. [IpeacraBureny menoyeil: rupoKCcuIsl HaTpus, Kanus U kanbuus. [lonstue o
KaueCTBEHHBIX peakuusax. Haukaropsl. I3MeHeHHE OKpacku MHIMKATOPOB B IIEJIOYHOU Cperie.

Kucnotel, ux cocraB um Ha3Banusa. Knaccudukarmus kucnor. [IpeacTaBuTenu KHUCIOT: cepHas, COJsSHAs W
azoTHas. VI3MeHeHne OKpacKu MHIMKATOPOB B KUCIOTHOM cpefie.

Conu kak IpOM3BOAHBIE KHUCIOT M OCHOBaHMM. MX coctaB m Ha3BaHus. PacTBopuMOCTh conell B BOJE.
[IpencraBurenu coseii: XJI0pua HATpus, KapOooHAT U GocaT KaabIHsl.

AMop(dHBIE U KPUCTAUNINYECKUE BEILIECTBA.

MexMoneKkyaspHble B3aUMOACHCTBHSL. THUIIBI KPUCTAIUIMUECKUX PELIETOK: MOHHAsI, aTOMHAas, MOJIEKYJIsIpHas U



MeTaJuInuecKasi. 3aBUCUMOCTbh CBOMCTB BEUIECTB OT TUIOB KPUCTAINTUYECKUX PEIIECTOK.
BemectBa MOJEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa I BEILECTB
MOJIEKYJIIPHOTO CTPOCHHSI.
YucTeie BemecTBa U cMecH. [IpuMephl KUAKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX BEIIECTB
u cmeceil. Mx cocraB. MaccoBas u oObeMHas [OJM KOMIIOHEHTA CMECH. PacueThl, CBS3aHHBIC C
WCITOJIb30BAHUEM TMTOHSATHUS «I0IS».
PacyerHble 3a1a4n.

1. Pacyer MaccoBo¥i U1 00BEMHOI 1OJI€H KOMIIOHEHTOB CMECH BEILIECTB.

2. BrrunciieHne MacCOBOM JI0JIM BEILIECTBA B PACTBOPE MO U3BECTHOM Macce pacTBOPEHHOTO BEILIECTBA U Macce
pPacTBOPUTEIIA.
3. BblunciieHHEe Macchl PacTBOPSIEMOr0 BEIIECTBA W PACTBOPUTENS, HEOOXOIUMBIX JIi MPUTOTOBJICHUS
ONPEJIETICHHON MacChl paCTBOPA C U3BECTHOM MacCOBOM J10JIEM paCTBOPEHHOI'O BELIECTBA.
JdemoncTpanuu. OOpa3ipl OKCHIOB, KHCIOT, OCHOBAaHMM W cosieil. Mojenu KpUCTAJUIMYECKHX PpEeIIeTOK
XJIopuJia HaTpus, anmasa, okcuna yriepoaa (1V). B3psiB cmecu Bogopona ¢ Bo3ayxoMm. CrocoObl pa3aencHus
cMmeced. JucTrIuIsIiiys BObl.
JlaGopaTopHble ONBITHI:
Ne7. O3HakoMIIEHHE C KOJJIEKIIMEH OKCHJIOB.
Ne8. O3HaKoOMJIEHHE CO CBOMCTBAMHU aMMHaKa.
Ne9. KauecTBeHHas peakius Ha YTIEKUCIIbIN Ta3.
Nel0. Onpenenenue pH pacTBOpOB KUCTOTHI, IIEJIIOYH U BOJIBI.
Nell. Onpenenenue pH TMMOHHOIO U sI0JIOUHOTO COKOB Ha Cpe3e II0J0B.
Nel2. O3HakoMIleHHE ¢ KOJUIEKIIMEH COJIEH.
Nel3. O3HakoMIIeHHE € KOJUIEKIIMEN BELIECTB C Pa3HbIM TUIIOM KpUCTANIMYECKON peweTku. M3rorosnenne
Mo/ieJIel KPUCTAJUTMYECKUX PELIETOK.
Nel4. O3nakomiieHH€e ¢ 00pa3I[OM TOPHOU MTOPOIBI.

TEMA 4 MW3meHeHusi, npoucxoasimme ¢ Bemecrsamu(l2y)

[ToHsiTHE sIBIEHUI KaK U3MEHEHUM, TPOUCXOISIINX C BEIIECTBAMU. SIBIEHUS, CBS3aHHBIE C U3MEHEHUEM
KPUCTAJIMYECKOTO CTPOSHHS BEIIECTBA IIPU MTOCTOSIHHOM €ro cocTaBe, — (pusnueckue spneHus. Gusnueckue
SIBIICHUS B XUMHH: JTUCTHJUISIINS, KPUCTAILTN3AIMs, BBITAPHBAHUE W BO3TOHKA BEIIECTB, IICHTPU(YTHPOBAHNUE.
SIBneHus, cBsI3aHHbBIE C U3MEHEHHUEM COCTaBa BEILIECTBA, — XUMHUYECKUe peakuuu. [IpuzHaku u ycinous
MPOTEKAHUS XUMHUYECKUX peaknuid. [loHsaTre 00 3K30- ¥ SHAOTEPMHUSCKUX PEaKIUIX. Peakuu ropeHus Kak
YACTHBIM CclTydail SK30TEPMUUECKUX PEaKIUi, MPOTEKAIOIINX C BBICIICHUEM CBETA.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHUE YpaBHEHUs. 3HaUCHHE UHIEKCOB U KO3()(PUIIMEHTOB.
CocraBneHre ypaBHEHUN XUMHUYECKUX PEaKIIUil.

Pacuersl mo xuMuueckuM ypaBHEeHUsIM. Perienne 3aa4 Ha HaX0XKJI€HUE KOJTMYECTBA BEIIECTBA, MACChHI I
o0bemMa MPOAyKTa peakIMy M0 KOIWYECTBY BEIIECTBA, Macce UM 00bEeMY UCXOIAHOTO BellecTBa. Pacyersl ¢
WCIIOJIb30BAHUEM TOHATHUS «I0JIs1», KOTJ]a UCXOTHOE BEIIECTBO JIaHO B BUJIE PACTBOPA C 3aJITaHHONW MacCOBOM
JI0JIE PaCTBOPEHHOTO BEIIECTBA WIIU COACPKUT ONPEIEICHHYIO 00 TPUMECEH.

Peaknnn paznoxenus. [lonarue o ckopoctn xumudeckux peakuuid. Karanuszaropel. @epmMeHTHI.

Peaknuu coenunenus. Katanutuyeckue u HekataauTHueckue peakiun. O0patuMblie 1 He0OpaTUMbIE PEeaKIIUU.
Peaxiuu 3amernienns. NEKTPOXUMUYECKUN sl HAIPSDKEHUI METAJIOB, €r0 UCIIOJIb30BAaHUE IS
MPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKIIUN MEXAY METaUIaMH M pacTBOpaMu KHUCIIOT. Peakuiun
BBITECHEHUS OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH APYTHUMH METAJUIAMU.

Peakuuu oomena. Peakuiuu HeiiTpanu3anuu. Y cI0BUs MIPOTEKAHUS PeakIuii oOMeHa B pacTBOpax 0 KOHIIA.
Tumbl XUMHYECKUX PeaKIHi (110 MPU3HAKY «UHCIIO M COCTAB UCXOHBIX BEIIECTB U MPOIYKTOB PEAKIIUNY) HA
puMepe CBOMCTB BOJIbI. Peakiius pas3inoxkeHus — 3JIEKTPOJIn3 BoAbl. Peakiuu coequHenns —
B3aUMO/ICHCTBUE BOJBI C OKCHJIAMH METAJIOB U HeMeTasuioB. [loHsaTHe «TuapoKcu by, Peakiuu 3aMeneHus
— B3aUMO/ICHCTBUE BOJIBI C MIETOYHBIMH U MIETIOYHO3EMENbHBIMU MeTalllaMu. Peakiinu oOMeHa (Ha mpumepe
TUAPOIIN3a Cyab(uIa aTFOMUHMS U KapOuia KaabIlus).

Pacuernbie 3agaumn.

1. Beluncienne Mo XUMHYECKUM ypPaBHEHHSM MacChl WJIM KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce WIIH
KOJIMYECTBY BEIIECTBA OJIHOTO M3 BCTYMAIOIIMX B PEAKIIMIO BELIECTB WU MPOIYKTOB PEAKIUH.

2. Beruucnenmne Macchl (KOJIMUECTBA BEIIECTBA, 00BEMa) MPOAYKTAa PEAKIIMH, €CIIM U3BECTHA Macca MCXOTHOTO
BEILECTBA, COJICPKAIIETO ONPEEICHHYIO 00 TPUMECEH.

3. Berancnenne maccel (KOJTMYECTBa BEIECTBA, 00beMa) MPOAYKTa PEaKIIUM, €CJIM U3BECTHA Macca pacTBoOpa H
MaccoBas 10Ji1 pAaCTBOPEHHOT'O BEIIECTBA.

Jdemonctpauum. [Tpumeps! pusndeckux sBieHUi: a) iapieHue napaduna; 0) BO3roHka uoja win 0eH30iHON
KHUCTIOTHI; B) PAacTBOPEHHE TEepMaHTaHara Kamus;, T) AUPQYy3usl TYIUCTHIX BEIIECTB C TOPSIIEH JaMIOUYKH



HakanuBaHus. [Ipumepsl XUMUYECKUX SIBJICHUI: a) TopeHue maruus, (gocdopa; 6) B3auMoneiicTBUE CONSTHON
KHCJIOTBI C MpPamMoOpoM HWJIM MeJIOM; B) moiydeHue Tuapokcuga memu (ll); T) pacTBopeHne MoOaydeHHOTO
TUAPOKCHIA B KHUCJIOTax; 1) B3aumonencteue okcuaa menu (II) ¢ cepHoll KHCIOTOM Npu HArpeBaHuM; €)
pasiokeHue MepMaHraHata Kalus; 5K) B3aUMOJeHCTBUE pa30aBIE€HHBIX KHUCIOT ¢ METalllaMu; 3) pa3iio’KeHue
MEePOKCHUA BOJOPOJIA; 1) JIEKTPOIU3 BOJBI.
JlaGopaTopHbie ONbITHI.
Ne 15. IIpokanuBanue Menu B IUIAMEHU CIUPTOBKU UJIM TOPEIIKU.
Ne 16. 3amemenue meau B pactBope xsopuaa meau (1) sxenezom.

MpakTuxym Ne 1 [Ipocreiimme onepauun ¢ BemectBoMm (0 u)pacnpedenena no memam
1. [TpaBuiia TeXHUKH 0€30MaCHOCTH MpHU paboTe B XUMHUECKOM KabuHere. [IpuemMsl oOparenus ¢
1ab0paTOPHBIM 000PYIOBAaHUEM M HAarpeBaTeIbHBIMU TPHOOpaMHU.
4. IIpu3Haku XUMUYECKUX PEAKIIHI.
5. IlpuroToBiieHHE pacTBOpA caxapa U ONPEIEICHUE MACCOBOM JIOJIM €TI0 B paCTBOPE.

TEMA 5 PacrBopenne. PacrBopel. CBoiicTBa pacTBOPOB 3J1eKTPOIuTOB (214)

PacTBopenue kak ¢puznko-xumuueckuii npouecc. [loHsaTre o ruaparax u KpUCTALIOTHIPATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KaK MOJIE€Tb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPBIX BEIIECTB OT
TeMriepaTypbl. HachlllieHHbIE, HEHACBIILIEHHBIE U MEPECHIIIICHHBIC PACTBOPhL. 3HAUYEHUE PACTBOPOB IS
IIPUPOJBI U CETBCKOTO X031 CTBa.

[TonsITHE 00 ICKTPOTUTUYCCKON TUCCOMUANUHN. DICKTPOJIUTHI U HEAIEKTPOIUTHL. MEXaHNU3M TUCCOIIUAIIUN
3JIEKTPOJIUTOB € PA3JIUYHBIM TUIIOM XUMHUYECKOU CBsI3U. CTENEHb IEKTPOIUTHUYECKON nuccounanuu. CUiibHbIE
U cia0ble IIEKTPOIIHTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUU ANEKTPOJUTUYECKON Arccounanny. IoHHbIe ypaBHEHHUS peakiuil. Y clioBus
MPOTEKAHUS PEaKIui OOMEHa MEX]Ty DJIEKTPOIUTAMU J0 KOHIIA B CBETE HOHHBIX MPECTABICHUN.
Knaccudukanust HOHOB U UX CBOMCTBA.
Kucnorsl, ux knaccuduxanus. Jucconuaust KUCIOT U UX CBOWCTBA B CBETE TEOPUU AJIEKTPOIUTUIECKOMN
aucconuanuy. MosieKyssipHble 1 HOHHBIE YPaBHEHHUS peaklMil KucioT. BzaumoaeiicTBue KUCIOT ¢ METaIaMH.
DNEKTPOXUMUYECKUN Psifl HAPSDKEHU MeTaJIoB. B3anmoielicTBrE KUCIOT ¢ OKCHUIaMU METaJUIOB.
B3anmopeiicTBrE KUCIOT C OCHOBAHUSIMU — peaklus HelTpanuzauuu. B3anmMoaeincTBrue KUCIOT C COISIMH.
Hcnonbs3oBanue TaOIUIBI PACTBOPUMOCTH VISl XapAKTEPUCTUKU XMMHUYECKUX CBOMCTB KUCIIOT.
OcHoBanusl, ux knaccudukanus. Jlucconuaiyss OCHOBaHHUM U X CBOMCTBA B CBETE TEOPUU IIIEKTPOIUTUIECKON
aucconranuu. BzanmoaeincTere OCHOBaHUM C KUCIIOTaMU, KUCJTOTHBIMU OKCHIAMU U coyisiMu. Mcnosib30BaHue
TaOJIUIIBI PACTBOPUMOCTH I XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHMil. Pa3noxenue
HEpPaCTBOPUMBIX OCHOBAHHI MPU HarpeBaHUH.
Conu, ux kinaccupuKkaius U AUCCOIUAINS PAa3TUYHBIX TUTIOB cojieil. CBoiCcTBa colell B CBETE TeOpUU
AJIEKTPOJIUTUYECKON Jucconramii. B3anmoencTBre comeil ¢ MetaiaMu, yCIOBUS MMPOTEKAHUS ITUX PEaKIUH.
B3aumoneiicTBue coneil ¢ KUCI0TaMU, OCHOBAaHUSIMH U cONsIMH. Vcrionb30BaHne TaOIUIIbl PACTBOPUMOCTH JITIS
XapaKTePUCTUKU XUMUYECKUX CBOMCTB COJICH.
O06o0611eHne cBefeHnit 006 OKcuaax, X KiacCu(pUKalud 1 XUMUYECKIX CBOMCTBAX.
['eneTnyeckue psapl METAJUIOB U HEMETAIIOB. [ eHeTHYEeCKast CBSI3b MEXK/TY KJlacCaMU HEOPTaHUYECKUX
BEIECTB.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC peakinu. OKUCIUTENb U BOCCTAHOBUTENh, OKUCIICHUE U BOCCTAHOBJICHHE.
Peakmii noHHOTO 0OMEHA M OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiinu. CocTaBleHNE YpaBHEHHIMA
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIMI METOIOM DJIEKTPOHHOTO OaiaHca.
CBolicTBa IPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIJIOB, KHCIIOT U COJIEH B CBETE MpeACcTaBlIeHUI 00
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX MPOIIECCax.
JdemoncTpanuu. VcnbiTaHue BENIECTB U UX PACTBOPOB HA 3JEKTPONPOBOJHOCTb. JIBHKEHHE OKpAIIEHHBIX
HMOHOB B DJICKTPHYECKOM I10JI€. 3aBUCUMOCTD AJIEKTPOTPOBOTHOCTH YKCYCHOUM KUCIOTHI OT KOHIICHTPAIIUH.
B3aumonelicTBue uHKa ¢ cepoi, costHOM KucnoToi, xinopunom menu (I1). l'openne maraus. Bzaumoneiictsue
XJIOPHOU U CEPOBOJIOPOITHON BOJIBI.
JlabopaTopHbIe ONBITHI:

Ne 17. BzaumojeiicTBre pacTBOPOB XJIOpU/Ia HATPHS M HUTpaTa cepedpa.

Ne 18. ITonydeHne HEpaCTBOPUMOTO THIPOKCUA U B3AUMOJEHUCTBHE €T0 C KUCIOTAMH.

Ne 19. BzanmoaeiicTBre KHCIOT ¢ OCHOBAHUSIMU

Ne 20. BzanmojelicTBrE KUCIOT C OKCHUJIaMU METAJIJIIOB

Ne 21. BzanmopeiicTBre KUCIOT C METAIIaMH.

Ne 22. BzaumojielicTBHE KUCIOT C COJISIMH.

Ne 23. BzanMmopeiicTBre IIenoyei ¢ KUCIOTaMH.

Ne 24. BzaumojelicTBre 1ienoueld ¢ OKCUaM1 HEMETAJIOB



Ne 25. BzaumojelicTBre 1IEI04YEH C COAMHU
Ne 26. [TonydyeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBaHUU.
Ne 27.B3aumoielicTBE€ OCHOBHBIX OKCHOB C KUCIOTAMHU.
Ne 28. B3aumoaeiicTBre OCHOBHEIX OKCUIIOB C BOIOM.
Ne 29. BzaumojeicTBrE KUCIOTHBIX OKCHIOB C LIEI0YaMHU.
Ne 30. BzaumogeiicTBue KMCIOTHBIX OKCHIOB C BOJIOH.
Ne 31. B3aumogeiicTBue cosiell ¢ KUCIOTaMHU.
Ne 32. B3aumopeiicTBre CoJIed ¢ MIeJI0UaMU.
Ne 33. B3aumozeiicTBue coneil ¢ CoIsiMu.
Ne 34. BzanmoaeiicTBre pacCTBOPOB COJIEH C METalJIaMH.
TEMA 7 IIpaktukym Ne 2 CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
Perenne skcnepruMeHTANBHBIX 3aa4.
IloBTOpPEHME
Conep:xxkanue kypca «Xumus. 9 Kjiace»
(2 u 6 HeOento, 6ce2o 68u)
Tema 1. BBenenne. O0masi XapakTepucTUKA XUMUYECKHUX 3JIEMEHTOB U XUMUYECKUX PeaKkuuid.
Iepuoanyeckuii 3axkon u [epuoanueckasi cucrema xumudeckux 3jemMeHToB J[. U. MenneseeBa (11 u)
XapakTepucTHKa XUMHUYECKOI0 3JIEMEHTa Ha OCHOBaHUU ero noJjioxkeHus B [ICXD JI. . Menpaeneesa
CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAaHUH M COJICH B CBETE TEOPUU DICKTPOIUTUUECKON TUCCOIHAIIUU 1
OKHCJICHUS-BOCCTAHOBJICHUS (24)
CocraBiieHHe OKUCIUTEIbHO- BOCCTAHOBUTEIIbHBIX PEAKIIHi.
AMoTepHbIe OKCUIBI U THIPOKCHIBI
ITepuonuueckuii 3akoH u Ilepunonnueckas cucrema . 1. MenneneeBa B CBETE yUeHUs O CTPOCHUU aTOMa
XuMH4YecKasi OpraHu3alus >KMBOM U HEKUBOU MPUPOIbI
Kraccudukanuss XUMHYECKUX PEaKIHA M0 Pa3IMIHBIM IPU3HAKAM.
[ToHsiTHE O CKOPOCTH XUMHYECKOW peaKI1
KaranmmsaTopsl
O06o061IeHre u cucTeMaTu3anys 3HaHui o Teme «BBenenue»
KonTpoabHnas padoraNel o teme «BBenenne»
Jemoncmpayuu. Tlepnoaudeckas tadmuma /.M .MenaeneeBa. Mopenu aToMOB 2JIEMEHTOB 1-3 mepuooB.
Monenb cTpoeHHs 36MHOT'O 111apa B MONIEPEYHOM pa3pe3e. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakuuu ot: 1)
MPUPOJBI pEArUPYIOLIUX BEIIECTB;
2) KOHLEHTpALUH B-B;
3) momaau CONPUKOCHOBEHMS pEarupyoInX B-B;
4) Temneparypsbl B-B.
5) 'omMoreHHBI U reTeporeHHbli Katann3. GepMeHTaTUBHBIN KaTtanu3. MHrubupoBanue.
JlabopaTopHbIe ONBITHI:
Nel. [TonyyeHue ruipokcua UHKA U UCCIEIOBAaHUE €T0 CBOMCTB.
Ne2. Monenuposanue noctpoerus [1C JI.M1.Menneneena.
Ne3. 3amerienue xene3oM Meau B p-pe cynbhara meau (11)
Ne4, 3aBUCUMOCTH CKOPOCTH XUMUYECKOU P-IIMM OT MPHUPOIBI PEArHPYIONIUX B-B HA IPUMEPE B3aUMOICHCTBUS
KHUCJIOT C METAJJIAMHU.
NeS§. 3aBUCUMOCTH CKOPOCTH XUM. PEAKIIMKA OT KOHIL.-M PEarupyronux B-B, Ha MpUMepe IUHKA U COJISTHOM K-
Thl Pa3JIMYHON KOHIEHTPALINH.
Ne6. 3aBUCMMOCTB CKOPOCTH XUM. PEAKLINH OT IUIOIIAIA COIPUKOCHOBEHUS pear.-X B-B.
Ne7.MopenupoBaHue «KHUIISILIETO CIIOS».
Ne8. 3aBHCUMOCTB CKOPOCTH XUM. PEAKIIMN OT TEMIIEPATypPhI pear-x B-B Ha IPUMEPE B3aUMOCHCTBUS OKCH/IA
meau (Il) cp-pom cepHOIt K-Thl pa3IUYHON TEMIIEPATYPHI.
Ne9. PaznoxeHue nepokcuaa BOJIOpoOa ¢ MOMOIBI0 okcuia Mapranma ( 1V) u xkaranassl.
Ne10. OGHapy>keHHe KaTaslasbl B MUIIEBbIX TPOJYKTAX.
Nell. MaruOupoBanue B3auMOJICHCTBUS K-T C METaJUIAMH YPOTPOTTHHOM.
Tema2 . Metamisl (17 1)
[Tooxenue anemeHToB-MeTaIIOB B [lepunonnueckoii cucreme [1. 1. MenneneeBa u 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckre cBoicTBa MeTaIoB. CIUIaBHI.
XUMHUYECKUE CBOMCTBA METAIIJIOB
Mertannsl B ipupojae. Ob1ire crnocoObl MX MOTyYeHUsI.
Pemenne pacueTHbIX 3a7a4 ¢ HOHATUEM MACCOBASL Q0JIsL 8bIXO0A NPOOYKMA
IloHsATHE O KOPPO3UH METAIUIOB



[IlenouyHbIe METAIIIBL: O0IIAs XapaKTEPUCTHKA.
CoenMHEeHUs HIeTOYHBIX METAIIJIOB.
[IlenoyHO3eMeNbHBIC METAIIBI: 00IIast XapaKTePUCTHKA.
CoenuHeHUs HIETI0YHO3EMENbHBIX METaIOB.
AOMUHUYN — NEpEXO0IHbIN 351IeMeHT. Du3nuecKue U XUMHUeCKue cBoicTBa antoMuuus. [loayuenue u
MPUMEHEHUE ATFOMUHHUSL.
CoeMHEeHUS ATFOMUHUS OKCHJT U TUJPOKCUT, UX aM(POTEPHBIN XapaKTep.
IpakTnyeckas padora Ne3 «PemieHue sKkcriepuMEHTaIbHbBIX 33/1a4 HAa PAClO3HABAHUE U MTOJyUYCHUE
COEIMHEHUIN METAIIJIOBY»
0O0001enne 3Haunii o TeMe «MeTauibly.
Kontpoabnas padora Ne2 no teme «MeTalljibl U UX COCTUHEHUSI.
Hemoncmpayuu: O6pazubl 1] u 13 metammos. O0pa3isl cruiaBoB. B3auMoeiicTBrue HaTpus, JINTUS U
KaJIbLIUS C BOJIOM.
B3aumopeiicTBue HaTpus U Maraus ¢ kuciaopoaoM. Bzaumoneiicteue Me ¢ nHemeraiamu. llomyuenue
rugpokcuos xenesa (1) (I11)
JlaGopaTopHble ONBITHI:
Nel2. B3aumopeiicTBue p-poB K-T U coseit ¢ Me.
Nel3. O3HakOMIIEHHE C PYJIaMU KeJe3a.
Nel4. OxpammuBanue riamenu coiisimu 1LIM.
NelS. [Tonyuenue rugpokcuaa kanbius. CBoKCTBA.
Nel6.[lonyuyenue rupoxcuia antoMuHus. CBoHCTBA.
Nel7. BzaumoneicTBue xees3a ¢ COIIHON K-TOH.
Nel8. IMonyuenue ruapokcuaos xkenesa (1) (111),cBoiicTsa.
Tema 3. Hemeraswini (28 )
OO0m1as xapakTepuCcTUKa HEMETAIIOB.
OO01mure XuMHYECKHe CBOMCTBa HeMeTallsIioB. HemeTanssl B mpupo/ie U criocoObl UX MOTyYEHHUS.
Bonopon: nonoxenue, noaydeHue, CBOMCTBA, TPUMEHEHHE.
Bona.
I"anorensl: o0mas XxapakTepUCTHKA
CoenuHeHus rajJoreHoB.
IIpakTyeckas padora Ne4 Perienue skcnieprMeHTaNbHbIX 3a/1a4 110 TeMme «lloarpynmna ranoreHos»
Kucnopona: nonoxenue, nojiydeHue, CBOMCTBA, IPUMEHEHHUE.
Cepa: nonoxxenue, MoJIy4eHHe, CBOMCTBA U IPUMEHEHHE.
CoenuHeHus cepsl
CepHast KUCJIOTa KaK AJIEKTPOIUT U €€ COTHI
CepHas kuciora Kak okuciauTenb. [loayuyenne u npuMeHeHne cCepHOM KUCIOThI
IIpakTuyeckas padora NeS Pemienue sxcneprMeHTanbHbIX 3a/1a4 110 Teme «lloarpynna kucnopoaa»
A30T U €ero cBOMCTBa.
Ammuak u ero cBorictBa. CoJli aMMOHUS.
Oxkcuabl a30Ta
A30THas KUCTIOTA KaK dJIEKTPOJIUT, €€ MpUMEHEHUE
A30THas KUCIOTA KaK OKUCIUTENb, €€ MOJTyYeHue
®ochop. Coequnenust pocdopa. Ilouarue o pochopHbIX yr1oOpeHUsIX
VYrnepoa: nonoxxeHue, noiyyeHue, CBOMCTBA, IPUMEHEHHE.
Okcupel yraeposa.
YronpHas kucioTa u €€ conu. JKecTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEeHUS
KpeMHuii: nonoxeHue, Mojy4yeHue, CBOMCTBa, IPUMEHEHHE.
CoenuHeHust KpeMHUSL.
CuwMkaTHast TPOMBITTUIEHHOCTb.
IIpakTuyeckas padora Ne6 «[lonydenue, coOnpanue u pacrio3HaBaHUE Ta30B»
O000menne 3Haunii no teMe «Hemerauie.
KonTpoasnas padora Ne3 o teme «HemeTtamibiy.
Jlemoncmpayuu. O6pa3npl TAJIOTEHOB — MTPOCTHIX B-B.
B3aumoelicTBuE raioreHoB ¢ HAaTpUEM , C aTIOMUHUEM. BrITecHEHHE XJI0pOM OpoMa WU MoJia U3 P-POB UX
cosieil. BzaumogerictBue cepbl ¢ Me, BOJOPOIOM U KUCITIOPOoIoM. B3anmoaeicTBre KOHIL .a30THOM K-ThI C
meapto.llornomenne yriemM ra3oB WK p-HbIX B-B. BoccTaHOBIeHHE MeH U3 €€ OKCUIOB yriaem. OOpasiisl:
MIPUPOTHBIX COEAMHEHUH XJI0pa, cephl, hochopa, yriaepoaa, kpemuans O0pasiisl cyib(paToB, HUITPATOB,
kapOoHartoB, hocaron. OOpasIbl CTEKIIA, KEPAMHUKH.



JI.O. Ne19. TlonydyeHue u pacro3HaBaHUE KUCIOPO/Ia.
Ne20. HccnegoBanue MOBEPXHOCTHOT'O HATSKEHUS BOIBI.

Ne21. PacTBOpeHUE mepMaHTaHaTa Kajaus WM MEIHOTO Kyropoca B BOJIE.

Ne22. I'mapaTanust 00€3BOKEHHOTO CyJIb(aTa Meau 2.

Ne23 H3roroBiieHHE THIICOBOTO OTIICYATKA.

Ne24. O3HaKOMIICHHE C KOJUICKIIUEH OBITOBBIX (DPUIIBTPOB.

No25. O3HakOMIIEHHE C COCTAaBOM MUHBO/IBI.

Ne26. KauecTBeHHas p-1IMs Ha raJIOTCHUI-UOHEL.

No27 TlonydyeHue v pacrio3HaBaHUE KUCIOPOa.

Ne28. I'openue cepsl.

Ne29 Cp-Ba pa30aBJIICHHOW CEPHOM K-ThI.

Ne3(0. M3ydenue c-B aMMHaKa.

Ne31 PacriozHaBaHue cojieii aMMOHUSI.

Ne32. CB-Ba pa30aBICHHOM a30THOM K-ThI.

Ne33. BzanmoseiicTBre KOHII. A30THOH K-ThI C MEJIBIO.
Ne34 I'openue dochopa Ha BO3AYXE U B KUCIOPOJIE.
Ne35. PacnioznaBanue ¢pochaTos.

Ne36. ['openue yris B KHCIOPOJE.

Ne37. IlonydyeHre yrojbHOM K-THl U H3YUCHHE €€ CB-B.
Ne38. Ilepexoa kapOOHATOB B THAPOKAPOOHATHI.

Ne39. Paznoxxenue rupokapOoHaTa HaTpHsl.

Ne40. [TosryueHne KpeMHUEBOM K-ThI U U3Y4YECHHE €€ CB-B.

Tema 4. O0o00MIEHHE 3HAHUIT 10 XUMHH 32 KYPC OCHOBHOM IK0JbI. (12 )

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH 1 HepI/IOI[I/I‘leCKaH CHUCTCMa I[ H. Menaeneena B CBeTe TCOPUHU CTPOCHHUA aTOMaA

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B IEPUOAAX U TPYIIIIAX B CBETE
IIPEJICTAaBICHUN O CTPOCHHUU aTOMOB 3JIEMEHTOB. 3HaueHue llepnonnueckoro 3akona
Knaccudukanms XuMU4ecKrX peakiii o pa3InyHbIM Mpu3HakaM. CKOpOCTh XUMUYECKOH pEaKIHH.

KJ'IaCCI/I(bI/IKaI_[I/IH U CBOMCTBA HCOPraHNMYCCKUX BCIICCTB

Juccounanus 3J€KTPOJIUTOB B BOOHBIX pacTBopax. IOHHbIE ypaBHEHUS PEaKLIUM.

I'eneTnyeckue psapl MeTalljla, HEMETaJlIa U IEPEXOAHOI0 MeTalIa

OKuCIUTENbHOE- BOCCTAHOBUTEIbHBIE PEAKIIUH.

Kontpoabnas padora Ned4 «Pemenne ['TA»

Tpenunr-rectupoBanue no Bapuantam ['MA npouuisix et u 1eMoBepcun

3. TemaTn4eckoe IVIAHUPOBAHME 110 Y4eOHOMY NpeIMeTy XUMUS.
Xumus 8 kiaace (68 4., 2 4 B Here/110)

Ne HaumenoBanue pa3aciia

KonmuaectBo yacos mo
paboueii mporpamme

1 Beenenue 4
2 | ATOMBI XUMHUYECKHX DJIEMEHTOB 9
3 | IlpocTele BemmecTBa 6
4 CoenuHeHnss XUMUYECKUX HJIEMEHTOB 16
5 | 3meHeHus, mpoucxXosIIre ¢ BeleCTBaMu 12
6 | PacrBopenue. PacTBopbl. CBOMCTBA pacTBOPOB IJIEKTPOTUTOB 21
7 Bcezo: 68 u., us nux Ilpaxmuueckux — 4, KoumponvHulx -5. 68

Xumus 9 kiaace (68 4.,2 yB Hexes0)

Ne HanmenoBanue paznena

KomnnyectBo yacos 1o
paboyeii mporpamme

1 Brenenne. O0mIas xapakTepUCTHKA XUMHIECKUX SJICMEHTOB U
XUMHUYECKHX peakiuid. [leproandeckuii 3aK0H U IEpUOAMYECKast 11
cucteMa xuMmudeckux sneMeHToB J[.M.Menneneena

2 MeTanisl. 17

3 Hemeramner. 28

4 O06001eHre 3HaHUI MO0 XUMUU 32 KypC OCHOBHOM ITKOJIBI. 12
Umoeo: 68 uacos, uz nux.: Ilpakmuueckux — 4; Konmponouwix —4. | 68




8 xiacc

Tema ypoxka coJepKaHue Jomaminee Buns! nesarensHOCTH [Inanupyemsle pe3ysIbTaThl
No 3aaHue ydJamuxcs Ha ypoKe IIpenmertHbie MertanpeameTHbIe ‘ JImuHOCTHBIE
Beeacune 4uq
1| IIpeamer [Ipenmer xumun. Meto- | § 1, ynp. 2-4; | OnpeneneHus NOHATHH «aTOM», | 3HATH ONPENECICHUE CraBsT yueOHbIe 3a1a4n Ha| Bociuranue
XUMHUH. JIBI IIO3HAHUS B XUMHH: § 2, ymp. 3, 4, | «MOneKyna», «XHUMHAYECKHUH npeaMeTa XUMUHM, BE- | OCHOBE COOTHECEHHS TOTO, | KauecTB
Bemecrtsa Ipl HaOIIOACHIE, DKCIICPH- 6 DJIEMEHTY, «B@mecmo», «Ipoc- | MECTB, OCHOBHBIX YTO YK€ U3BECTHO U JIHMYHOCTH
MEHT, MOJICTTUPOBaHUE. TOE BEILIECTBO», «CIIOKHOE BE- TIOHATHM: «aToOM», YCBOCHO O0YYarOIUMUCS, | 00eCreunBarONnuX
M cTouHuKN XUMUYECKOU ICCTBOY, «CBOMCTBA BEILIECTB). «MOJICKYJIa», H TOro, 4To emé HC U3BECC- COIMAJIBHYIO MO-
nHpOopMaIy, e€ moIy- Omnicanue U cpaBHEHHE TPET- «XUMHYECKHUH dJ1e- THO CaMOCTOSITEILHO BEI- | OMIIBHOCTB, CIIO-
YeHHe, aHaJIU3 U Mpe- METOB W3Yy4EHHUS €CTECTBEHHO- | MEHT», «<XUMUYECKUH | JEIAOT U GOPMYIMPYIOT | COOHOCTH MPHHHU-
CTaBJICHUEC €I'0 pe3yJibTa~- Hay4YHbIX JUCUHUILJIMH, B TOM 3HakK, 1WJjnu CUMBOJI, MO3HABATCJIbHYIO LICJIb MaThb CaMOCTOsA-
ToB. [loHaTHE O XUMHUE- Yyuciie XUuMHUU. Kﬂaccmbnxaumg «BEUIECTBO», KIIPOCTOC QDopMyany}()T coOCTBEH- TCIIBHBIC
CKOM 3JIECMCHTEC U (I)Op- BEIIECTB II0 COCTaBYy (npocn,le H CJIOKHOC BCIICCTBO» | HO€ MHEHHE U MO3UIIMIO, pemcHus.
MaXx €Tro CyIECTBOBAHUA: u cno)KHI,Ie)_ XapaKTepHCTHKa «CBOMCTBaA BCIICCTBY, 3aar0T BOIIPOCKI Oco3HaTth
CBOOO/IHBIX aTOMaXx, IPo- OCHOBHbIX METOZIOB H3y4CHHSI | YMeThb: dopMupOBaHHE yMeHHsT | HEOOXOAMMOCTD
CTBIX U CJIOKHBIX BCIICC- €CTECTBCHHO-HAYYHBIX JUCIHII- a) HUCIIOJB30BaTh I10- pa6OTaTB B ITapax, YUYUTBCA
TBax. vH. Pa3znyeHnne Tena u Be- HATUS TIPU XapaKTe- OTBEYATh Ha BOIIPOCHI
. Mozenu (mapocrepx- I[ECTBA; XUMUYECKOTO JIEMEH- | PUCTUKE BEIIECTB; YUUTEIs], YMEHHUE
HeBble U CTroapTa-bpur- Ta ¥ IpocToro Bemiectsa. Onu- | 0) ONMCHIBaTh: GOPMBI | UCHONB30BATH
ne6a) pa3TuIHbBIX TIPOC- canue (popM CyImIeCTBOBaHHUS CyUIIECTBOBaHUsA XUMHUYCCKUH S3BIK,
ThIX Y CJIOKHBIX BCII- B. XMMHUYCCKHUX DJICMCHTOB; XUMHYICCKHAX 3JICMCH- yMeHue paboTath ¢
Konnekuus cTexknsiHHON CBOICTB BellecTB. BeinosiHeHue | TOB (CBOOOIHEIE XUMUYECKOH OCYAOH.
XUMUYECKOH OCYABL, HENOCPEICTBEHHBIX HAOIIIO Ie- aTOMBI, ITPOCTHIE BE-
MaTepuaJioB U U3/ICIITNH HHUH M aHaJIU3 CBOMCTB BEHIeCTB | IIECTBA, CIOXKHBIC Be-
U3 HUX Ha OCHOBE aJIro- U ABJICHUH, TPOUCXOJSALIUX C IIECTBA);
MUHUS. BEIIIECTBAMH, C COOJIIOICHUEM ;
JI. 1. CpaBHeHME CB-B npaBUJI TEXHUKH Oe30MacHoC-
TBEPABIX KpUCTAIIINYEC- 1. OdopmiieHue oTuéra, BKIIIO-
KHUX BEILECTB U PaCTBO- YaroIIero onrMcanue HabIoe-
poB HUS, €r0 Pe3yJIbTaTOB, BHIBOIBI.
Ucnionp3oBanue Gpu3MIeCKOro
MOJCITUPOBAHUSI.
2 | IlpeBpamenue IIpeBparnienus Bemi-B. § 3, yop. 1-5; | Onpenenenus NOHATHI «XHMH- [Ipunumarot u coxpansitor | DopmMupoBaHue
Bewects. Mcrtopus | Ponb Xxumuu B xKu3HU § 4, ymp. 1-3 | YecKue sBICHHSD, «(uzmueckue y4eOHyto 3a1a4y, HHTEpeca K

XHUMHHU.

yenoBeka. XeMo-(uims
u xemodobus. Kpatkue

siBiieHms». OOBSICHEHUE CYIITHO-
CTH XHMHUYECKHUX SIBICHUH (C

IJIAHUPYIOT CBOU
JIEUCTBUSI B COOTBETCTBUU

HOBOMY IIPEAMETY
TOTOBHOCTb K

CBEJICHUSA U3 UCTOPUU TOYKH 3PEHUSI AaTOMHO-MOJIEKY- C MOCTABJICHHOM 3aJjayeii, | OCO3HAHHOMY
BO3HUKHOBEHHS U JIIPHOTO YUCHHA) U UX TPUHIIH- YCIIOBUSIMH €€ BEIOODY
pa3BUTUS XUMUH. PoJib MMAAJTLHOTO OTINYHS OT pu3HuUe- peanuzanuu JanbHeIIei
OTEUYECTBEHHBIX YUEHBIX CKHX SIBIICHUU. DopMHUPOBAHUE YMEHHUS o0Opa3oBaTenbHON




B CTaHOBJICHUU XUMHYE-
CKOH HayKU-pabOTHI
M.B. JlomonocoBa, A.M.
Bytneposa, 1. U.Menne-
JeeBa.

. BzaumopeiictBue Mpa-
MOpa ¢ KHCJIOTOH U TO-
MYTHEHHE U3BECTKOBOM
BOJIBI.

JI. 2. CpaBHeHue ckopoc-
TH UCTIAPEHUS C QUITBT-
pOBaNIbHOM OyMaru Bo-
JIbl, OJIEKOJIOHA U ATHUJIIO-
BOr'0 CIIMPTA

XapakTepucTuka pojii XUMHUU B
JKM3HU YeJI0BeKa; poJu
OCHOBOIOJIOKHUKOB OTE-
yecTBeHHOM Xxumuun. Cocrasiie-
HHE CJIOKHOTO ITaHA TEKCTA.
[Tonydyenne XMMUYECKOW HH-
(hopMaIu U3 pas3IMuHBIX UCTO-
YHUKOB

paboTath B mapax,
OTBEYaTh Ha BOIPOCHI
YUUTEINS, yMEHUE
HCIIONTE30BATh
XUMHYCCKHH S3BIK,
yMmeHue paboTaTh ¢
XUMHYECKOU MOCYHI0H.

TPaeKTOPHH;

Ilepuoanueckas
CUCTEMa XUMHUYEC-
KHX DJICMCHTOB
(I1CX5) .. Men-
JereeBa. 3HaAKH
XHMHYECKHX dJIe-
MEHTOB.

XuMudeckass CHMBOJIHKA.
3HaKH XMMHUYECKHX dJIe-
MEHTOB U TIPOUCXOXKJIC-
HUe ux Ha3BaHul. llepu-
OJMYECKasl CUCTEMA XH-
MHYECKUX DJIIEMEHTOB
JI.M.Menneneena, e€
CTPYKTypa: MaJibie U
0oJbIIIKE TEPUOBL, TPY-
eI ¥ moArpynmsl. [e-
puoIUYecKas CUCTeMa
XHUMHUYECKHX DJIEMEHTOB
JI. 1. MenneneeBa Kak
CIpaBOYHOE 1ocodue
JUISL TIOJTyYEHUS CBeJie-
HUHM 0 XUMHYECKHUX dJIe-
MEHTax

§5, yop.1,5,
2-4(1o BBIOO-

py)

OrnpezaeneHus NOHATUN «XUMU-
YECKUM 3HAK, WK CUMBOJI»,
«KO3(PPUIUEHTHI», «KAHICKCHI».
Onucanne TabIUIHOM (POpPMBI
[lepnonnueckoi CUCTEMBI XU-
Mmudeckux sneMeHToB [[.M.MeH-
neneeBa. OmUCaHUE MOTOKEHUS
snemeHnTa B Tadnuie /.M. Men-
neneeBa. Mcnonb3oBaHue 3H-
KOBOT'O MOJICITMPOBAHUS

KJIACCU(HUIIPOBATH
BEIIECTBA 0 COCTABY,
OTHUCHIBATH (HOPMBI
CYIIECTBOBAHUS
3IIEMEHTOB;
BBITOJTHS T
HaOJIIOICHNS U aHAJIH3
CBOWCTB BELIECTB U
SIBJIEHUU C
COOITIOJICHHEM TTPABUI
TEXHHUKH
Oe3omacHOCTH

yMEHHUE OTPEIETATh
LeJH U 33]]a41
JIeATEeTLHOCTH,
BBIOUpATh CpeACTBa
peanu3anuu ueiu u
MPUMEHSITh UX Ha
MPaKTHUKE;

®opMupoBaHue
HHTepeca K
KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY, TIOUCK
JIONIOJIHUTEIbHOU
nH(pOpMAIUH O
HEM.

Xumundeckue (op-
MYJIBI.

Xumudeckue HopMyIibl.
WHnexcwt 1 ko3 durme-
HTBI. OTHOCHUTEIIBHEIE
aTOMHAasi U MOJIEKYJISIp-
Has Macchl. [IpoBenenue
pacu€ToB MaccoBOM 10U
XUMHYECKOTO dJIEMEHTa
B BEILIECTBE HA OCHOBE
ero (hopMyIIBI

§6, ynp.1,3,6-
8

OrnpezaeneHus MOHATUN «XUMU-
gyeckas popMyIa», «KOTHOCH-
TeJIbHAst aTOMHASI Maccay, «OT-
HOCHUTENbHASI MOJIEKYJISIpHAS
Maccay, «MaccoBas JOJs dIie-
MeHTa». Brramcnenue oTHOCH-
TEJIbHOW MOJIEKYJIAPHON MacChl
BEIL[ECTBA U MACCOBOM JTOJIU XU-
MHYECKOT0 JJIEMEHTa B COeJTH-
HEHUSIX

Brruuciaenue oTHoOCH-
TEJIbHOU
MOJIEKYJIIPHON Macchl
BCIIECTBA U MAacCOBOM
JIOJIM XUMHYECKOI'0
DJIEMCHTA B COCIUHE-
HUAX

DopMHUpPOBAHUE YMEHHUS
paboTaTh HHANBUIYAILHO
U B I1apax, COTpyAHAYATH
C yuuTeseM 3a7aBaTh
BOIIPOCHI.

‘YMeHue BhICTpauBaTh
aIITOPUTM JIEUCTBUIM
OrtcrauBath CBOIO TOUKY
3peHwus, IPUBOIUTH
apryMeHThI

¢dopmupoBaHue
YMEHHUS yIpas-
JISATh CBOEH
M03HaBaTENbHON
JESITETBHOCTHIO




1. ATOMBI XUMHYECKHUX DIIEMEHTOB 94

OcHoBHEIE cBelle- | ATOMBI Kak dopma cy- §7,ynp.2,4,6,7; | OnpeneneHus MOHITHN «IIPO- ®opmuposanue moastuidl | CtaBsaT yueOHbIC 3aqaun| (popMmupoBaHme
HUS O CTPOCHUU HIeCTBOBaHUs XuUMuuec- | § 8, ynp.1-3 TOH», KHEUTPOH», «AIIEKTPOH», | O CTPOCHHUHU aTOMa, HAa OCHOBE COOTHECEHHsI | YyBCTBA TOPAOCTH
aTtoMoB. M3oTombl. | KuX 37eMeHTOB. OCHOB- «XUMHYECKHUN DJIEMEHT», «Mac- | YMEHUs YCTaHABINBATbH TOTO, YTO YK€ U3BECTHO | 32 POCCUICKYIO
HBIE CBEJICHHS O CTpOe- COBOE YHCIIO», «H30TOm». OmH- | MPUYWHHO-CIICICTBEHHBIE | M YCBOCHO O0YYAIOMIA- | XUMHUYECKYIO
HUH aTOMOB. JloKa3aresnb- CaHMe COCTaBa aTOMOB dJIEeMEH- | CBsI3U, paboTaTh ¢ MHUCSI, ¥ TOTO, UTO el | HayKy, TyMaHHU3-
CTBa CJIIOKHOCTH CTpOE- toB Ne 1—20 B Tabmune . U. KHUTOH, yMEHHUS HE U3BECTHO Ma OTHOIIIEHUE K
HUS aTOMOB. OTIBITHI Memngeneena. [lomyuenue xu- WHTETPUPOBATH 3HAHUS CaMOCTOSTENIEHO BHI- TpyAy, HeneycT-
Pesepdopna. [lmanerap- MHYECKON HHGOPMAIINH U3 13 QU3NKU B XUMHIO. JENAIOT U GOopMyITH- PEMIICHHOCTb;
Hasi MOJICJTb CTPOCHHUS Pa3IUYHBIX. PYIOT MTO3HABATEILHYIO | YMCHHS YIIPaB-
aroma. CocTaB aTOMHBIX 11eJb, GOPMYIHPYIOT | JATh CBOEH
siiep: IPOTOHBI, HEUTPO- CcOOCTBEHHOE MHEHUE U | I03HABATEIIbHOU
HbI. B3auMocCBsI3b MOHS- NO3ULUIO0, 3aJaI0T JACATCIIBHOCTBIO
THI «TIPOTOHY, «HEWT- BOIIPOCHI
POH», KOTHOCHUTEIbHAS dopmupoBaHue
aToMHas Maccay. M3me- yMeHus paboTaTh B
HEHHE YMCIIa IPOTOHOB rapax, OTBe4aTh Ha
B siZipe aToMa- 00pa3oBa- BOIIPOCHI YUHTENS,
HUE HOBBIX XUMHUYECKHX YMEHHE UCTIOIb30BaTh
aneMeHTOB. V3MeHeHne XUMHUECKUH S3BIK,
YHUCIIa HEUTPOHOB B S/Ipe
aToMa- o0pazoBaHue
n3zoronoB. CoBpeMEeHHOE
OIpEACIICHNUEC TOHATUA
«XUMHUYECKHN DIIEMEHT.
H3oTors! Kak pa3HOBHUI-
HOCTH aTOMOB OJIHOTO
XUMHYECKOTO JIEMEHTa.
JI. Mozaenu aTOMOB XH-
MHNYECCKHUX JJIECMCHTOB.
JI. 3. MopenupoBaHue
MIPHUHIIMTIA TEHCTBUS CKa-
HUPYIOIIEr0 MUKPOCKONA
CrpoeHue 3JeKT- Onektponsl. CTpoeHHe §9, ymp.1-5 OnpeesieHUs OHITUHN «3JIEKT- | yMEHHE MOJIEIUPOBATh YMEHHE ONPENEIIATh TOTOBHOCTH K

POHHBIX 000JI0UEK
ATOMOB 3JIEMEHTOB

AJIEKTPOHHBIX YPOBHEU
aTOMOB XMMHMYCCKUX JJIC-
MEHTOB MaJIbIX TICPHOO0B
Ne 1-20 B Tabmuue [. U.
Menpneneena Ilonsarue o
3aBEPIIEHHOM dJIEKTPOH-
HOM YpPOBHE

POHHBIN CJOW», «IHEpreTuyec-
KM ypoBeHb». CocTaBleHHE
CXEM pacIpeaesieHUs MIEKTPO-
HOB TI0 DJICKTPOHHBIM CJIOSIM B
AJIEKTPOHHOM 000JI0UKE aTOMOB

CTpPOEHHE aTOMOB 3Je-
MEHTOB 1-3 nmeproaos,
CTPOCHHE MTPOCTHIX
MOJICKYJT

NN ¥ 3a]1a91
NeSTeIbHOCTH,
BBIOMPATh CPEJICTBA
pcain3anuun ueiu u
MPUMEHSThH UX Ha
MIPAKTHKE;

0CO3HAHHOMY
BBIOOpY
JajbHEeUIen
o0pa3oBaTeabHON
TPaeKTOPHH;




N3menenne
CBOMCTB XMMHYEC-
KHX 3JIEMEHTOB I10
rpynmaM U Tepuo-
Jam.

Merannuueckre 1 HeMe-
TaJNTMYECKUE CBOMCTBA
aneMmenToB.llepnoanuec-
Kasi CHCTeMa XHMHYec-
kux anemenToB J[.11.Me-
HJICJIEEBAa U CTPOCHHE
aTOMOB: (PU3NUECKUI
CMBICTI TIOPSITKOBOTO
HOMEPA AJIEMEHTA,
HOMEpA TPYIIIBL, HOMEpPA
MepruoIa.

. Ilepuoguueckas cuc-
TeMa XUMUYECCKUX dJie-
menToB /.M. Mennenee-
Ba Pa3NUYHBIX (HOpM

§ 10 mo cnoB:
«KakoB xe pe-
3yJbTaT...»,

yop. 1

OmnpeneneHus NOHATHH «3Jeme-
HTBI-METaJUIbI», «3JIEMEHThI-HE-
MeTauibl». OOBsICHEHUE 3aKOHO-
MEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX 3JIEMEHTOB B IIEPU-
o/lax M rpymnmnax (TJIaBHBIX MOA-
rpynmnax) [lepuoauueckoii cuc-
TEMBI C TOUKHU 3PEHUSI TEOPUU
CTpoeHUs aroma. BeinonHenue
HEMOJHOTr0 OJTHOJIMHEIHOr0, HEe-
MIOJIHOT'O KOMILJIEKCHOTO CPaB-
HEHUS, IOJIHOTO OJTHOJIMHEWHOT O
CpaBHEHUS CBOMCTB aTOMOB XU-
MHYECKHX AIEMEHTOB, HAXOs-
LIUXCSI B OJHOM MEPUOIE WU
TJIaBHOM MOATpYTIIE NEePUOIN-
YECKOU CUCTEMBL.

CocraBneHre Xapakre-
PUCTUKH XUMUYECKUX
3JIEMEHTOB T10 UX IOJIO-
»kenuto B [lepuoanueckoit
CHUCTEME XUMHUYECKUX
anemenTtoB .. Men-
neneeBa. CocraBieHue
TE3UCOB TEKCTA

dopmMupoBaHUE
yMeHHs paboTathb
VHVBUIYAIEHO U B
rapax, COTpyIHHUYATh C
YaUTENNeM 3aaBaTh
BOIIPOCHI.

YMeHue BhICTpauBaTh
aJITOPUTM JIEUCTBUI
OTtcTauBath CBOIO
TOYKY 3pCHUS,
MIPUBOUTH APTYMEHTHI

TOTOBHOCTB K
OCO3HAaHHOMY
BBIOOpY AabHEH-
meit oopa3oBa-
TEJIbHOM Tpaek-
TOpHUH;
¢dopmupoBaHue
YMEHHS yIpaB-
JIATh CBOEN
[I03HABATEIILHON
JIeSATEIIEHOCTEIO

HNonnasa xumuaec-

HN3MeHeHne vmcna dIeKT-

§10 no koHIIa,

OnpezaeneHys NOHATUN «UOH-

DopMHUpPOBAHUE TOHITHIA

OOHapyXUBaTh U

TOTOBHOCTH K

Kas CBA3b POHOB Ha BHEIIHEM 3j1e- | ynp.2,3 Has CBA3bY», «MOHBD. CocTas- 00 MOHHOM XMMHMYECKOH | (hopMyIHpOBaTh OCO3HaHHOMY
KTPOHHOM YpOBHE aToMa JIeHUe cXeM 00pa30BaHMs HOH- | CBA3U y4eOHYI0 IpobIeMy BBIOODPY
XUMHAYECKOTO 3JIEMEHTA - HOM cBsa3u. Mcnonp3oBanue 3Ha- | yMEHMs YCTaHABIMBATh | 110 PYKOBOJCTBOM JanbHenIen
00pa3oBaHMe MOI0XKHU- KOBOI'0 MoJielupoBaHus. Onpe- | NPUYMHHO-CIIEICTBEHHBIE | yUUTENIS. 00pa3oBaTeabHOM
TEIBHBIX U OTPULIATENb- JIeJICHUEe THIIa XMMUUYECKOH CBsI- | CBSA3H, paboOTaTh C BBIJIBUTATh BEPCHU TpaeKToOpuUH;
HBIX HOHOB. MOoHBI, 00pa- 3u 1o (hopmyiie BemecTsa. I1pu- | KHUroH, pelieHus mpo0IeMsl, ¢dbopmupoBaHue
30BaHHbIE ATOMaMH Me- BECHUE IIPUMEPOB BELIECTB C 0CO3HABATb KOHEYHbIH | YMEHHUS YIpaB-
TaJIJIOB M HEMETAIIJIOB. VMOHHOH CBSI3bI0. XapaKTepUCTHU- pe3yibTart, JISITH CBOEH
[TprunHbEl U3MEHEHUS Ka MeXaHU3Ma 00pa3oBaHUs [103HaBaTEIbHON
METAJUIMYECKUX U HeMe- HOHHOM CBSI3U. Y CTaHOBJICHHE JEATEIBHOCTBIO
TaJUINYECKUX CBOUCTB B HNPUYUHHO-CIIEICTBEHHBIX CBSI-
nepuojax 1 rpymmnax. 3eii: coCTaB BEILlECTBA — BUJ| XU
OO6pa3oBanue OMHAPHBIX MHUYECKOU CBSI3H
coequHenni. Ilonsarue
00 MOHHOI1 CBA3H.
CxeMbl 00pa3oBaHUs
MOHHOM CBSI3U
KoBanentnas He- | Bsaumoneiictsue aromon | §11, yop.1- Omnpenenenue nonATUs «koBa- | opmupoBaHue NOHATHH | OGHAPYKUBATh U (dopmupoBaHue
NOJISApHAsA XMUMH- | JICMCHTOB-HEMETalmioB | 3,5 JICHTHas! HENOJISIpHAst CBSI3bY. 0 KOBaJICHTHOH (dhopMynHupoBaTH OTBETCTBEHHOI'O
qecKasi CBSI3b Mex Iy coboi 00pa3zoBa- Cocrasnienune cxem obpa3oBa- HETOJIAPHOM y4eOHyI0 mpobeMy OTHOLIEHHS K
HHE JIByXaTOMHBIX MOJIe- HMS KOBaJIGHTHOU HENOJIIPHOM | XMMHUECKOH CBSI3H, 01 PyKOBOJCTBOM YUEHHUIO,
KyJI IIPOCTBIX BELIECTB. XUMHYecKoil cBsi3u. Mcnomp30- | yMEHUS yCTaHaBJIUBATh YUUTEIS. TOTOBHOCTH U
KoBasienTHas Henosip- BaHME 3HAKOBOI'O MOZECINPOBA- | MPUYMHHO-CJICICTBEHHBIE | BBIABMIATh BEPCUH CIIOCOOHOCTH




Hasl XUMUYIeCKasl CBSI3b.
DNeKTpOHHBIE U CTPYK-
TypHBIC (DOPMYJIBI-

Hus. OnpeneseHne THITa XHMHA-
YECKOU CBS3M 10 (popmyIie Be-
uiectBa. [lpuBenenue mpumMepoB
BELLECTB C KOBAJICHTHOU HEIO-
JIAPHOM CBSI3bI0. XapaKTepuc-
THKa MEXaHU3Ma 00pa30BaHuUs
KOBAJIGHTHOM CBSI3U. Y CTAHOB-
JIeHNE TPUYNHHO-CIIEACTBEH-
HBIX CBSI3€: COCTAB BEIIECTBA -
BHJI XUMHYECKOM CBSI3U-

CBSI3H,
paboTaTh ¢ KHATOM,

pETICHHS TPOOIIEMBI,
0CO3HaBaTh KOHEYHBIN
pe3yiabTart,

o0yJaromuxcs K
CaMOpa3BUTHIO U
caMmoo0pa3oBa-
HHIO Ha OCHOBE
MOTHBAIIHH K
00y4YeHUIO U
MO3HAHUIO,

10 | Dnekrpoorpurna- | Bzammoneiicteue atomos | §12, ynp.1,2, | Onpenenenus nousaTuii «xosa- | @opmupoBanue NOHATHH | OGHAPYKUBATH U - 4yBCTBO I'Op-
TEALHOCTH. KOBa- | HEMETAIIIOB MEXKITY 5,6 JICHTHAS MOJISIPHASI CBSI3bY, 0 KOBaJEHTHOW (bopMyIpoBaTh JIOCTH 32
JICHTHASI TIOJISIp- co0oii- obpazoBanue «QIIEKTPOOTPHULATEILHOCTEY, HOJIIPHOM XMMHYECKOH | yueOHyr0 mpobiemy POCCHICKYIO
Has XUMHYeckas | OMHAPHBIX COCAMHEHUH «BasleHTHOCThY. CocTaBieHne CBSI3H, I0JT PYKOBOJICTBOM XUMHYECKYIO
CBS3D HEMETAIUIOB. DIEKTPOOT cxeM 00pa30BaHMA - MOMAPHOW | YMEHHE COCTaBISTh YUUTEIIS. HayKy, TYMaHH3M,

punarensHocTh. Koare- XUMHUYECKO cBsi3u. Ucnonb3o- | hopmysbl OMHAPHBIX BBIJIBUTATh BEPCHU OTHOIIIEHHE K
HTHas MoJIApHast CBSI3b. BaHHE 3HAKOBOTO MOJIEIMPOBA- | COENWHEHUI! 1o pelICHUs IPOOJIEMEI, TPYLY,

[lonsiTre 0 BaJeHTHOCTH Hus. OnpeneneHne THNA XUMHA- | BaJICHTHOCTH, HAXOAUTh | 0CO3HABaTh KOHEUHBIN | (POpMUpOBaHHE
KaK CBOHCTBE aTOMOB YECKOU CBS3M 1O PopMyIie BaJICHTHOCTH 10 pe3ynbTar, LENEeyCTPEMIICH-
00pa30BBIBATh KOBAJIEHT- BenlecTBa. [IpuBenenue npume- | Gopmysne GHHAPHOTO HOCTH; TOTOBHO-
HBIE XUMHUYECKUE CBSI3H. POB BEIIECTB C KOBAJIEHTHOM COEIMHEHWSI. CTH K OCO3HaHHO-
Cocrasnenue Gpopmyn MOJISIPHOM CBSA3bI0. XapaKTepH- MY BBIOODPY
OMHAPHBIX COCTUHEHUI CTHKa MEXaHU3Ma 00pa30BaHUs HanpHenIen

1o BajieHTHOCcTU. Haxox- KOBAJIEHTHOM CBSI3U. Y CTaHOB- o0pa3oBaTebHON
JIHUE BaJICHTHOCTH 10 JIeHHE TPUYNHHO-CIIEACTBEHHBIX TPaeKTOPHH;
thopmyiie GmHAPHOTO CBSI3€H: COCTaB BEIIECTBA - BH/I YMEHHS yIIpaB-
COEIMHEHUS. XUMHUYeCcKor cBsa3u. Cocrasiie- JIATH CBOEU

JI. 4. UzrotosneHue mMo- HUe OpMYyIIbl OMHAPHBIX M03HABATENbHOMI
neneit MoneKys OMHap- COEJIMHEHUH 0 BaJIEHTHOCTH U JIEATENBHOCTBIO
HBIX COSAMHEHUH HaX0XX/IEHUE BaJICHTHOCTH

11 | Meramnyeckas Bszaumonericteue atomoB | §13, ynp.1-4 | 2JIEMEHTOB 110 dopmyiie ®opmupoBanue noHatuii | Cosgasarth dhopmupoBaHue
XUMUUECKAS METAJIOB MEXy COO0H- OMHAPHOTO COEANHEHHUS. 0 METaJIITNYECKOi CXEMaTHYECKHE YMEHHS YIIpaB-
CBSI3b o0Opa3oBaHHe METALIH- Hcnons3oBanne puzmueckoro XUMHUECKOH CBSI3H, MOJICJH C BBIJICTICHHEM | JIATh CBOEH

YECKUX KpucTayuioB. I1o- MOJIETTHPOBAHHUS CYILIECTBEHHBIX MO3HABaTEbHOM
HATHE O METAJUINYECKON XapaKTePUCTHK JIEATENBHOCTBIO
CBSI3H. 00BeKTa.
JI. 5. U3rotoBneHue
MOJIEJH, WILTIOCTPUPYIO-
el cBOICTBa METaIIH-
YECKOU CBSA3U
12 | O6o0meHue u [TpoBOIAT CpaBHEHHE H BHocst koppekTuBbl B | BocrnuTanue ka-




CHCTEMATU3ALIHA KJ1accu(UKaLHIo 10 JeMCTBUSL HAa OCHOBE 9YeCTB JUYHOCTH
o TeMe «ATOMBI 3aJaHHbIM KPpUTCPUIM, ydy€Tra CACIaHHBIX 00€eCITeUYnBarOIINX
XUMHUYECKHX 3JIe- BJIaJCIOT IpUEMaMu ommnboK COLIMANIBHYIO MO-
MEHTOBY BBITOJIHEHHUS 331aHUH OUIIBHOCTS, CIIO-
13 | KonTposbHast COGHOCTE, NMpHHH-
MaTh CaMOCTOSI-
pabora 1 o Teme TeNbHBIC pellie-
«ATOMBI XUMUYE- st OCO3HATE
CKHUX DJIEMEHTOB» HEOBXO0IUMOCTb
YUUTBCS
2. ITpocTeie BemecTBa 64
14 | IIpocteie Bemec- | Ilonoxenune metamwios B | §14, ymp.1, OnpeneneHns NOHATUN «MeTall- | XapakTepru30BaTh Co3znaBathb (bopmupoBaHue
TBa-METAJLIbI [Tepuoanueckoit cucre- 3,4 JIBD), «IITACTUYHOCTBY, «TEIJIO- | METAJIJIbl M UX CBOMCTBA, | CXEMAaTHUYECKHUE MOJAEIN | OTBETCTBEHHOTO
M€ XUMHUYECKHX dIIEMEH- MIPOBOTHOCTBY, «IIIEKTPOIIPO- nonoxeHue ux B [ICXD C BBIJICJICHUEM OTHOILIEHUS K
toB .M. Menpneneena. Ba- BOJHOCTBHY. OIHMcaHue II0J10- JAN Menpeneena CYLIECTBEHHBIX YYEHUIO,
JKHeHIIe ITPOCTEBIC BE- JKCHUS DJICEMEHTOB-METAJIJIOB B XapaKTCPUCTHUK T'OTOBHOCTHU U
IECTBA -METaIIbI: JKeJle- [Nepuoanueckoii cucteme Xu- 00BeKTa. CIOCOOHOCTH
30, AIIOMAHUN, KaJTBITNH, Mu4ecKux saeMmeHToB [l. H. YUUTHIBATh Pa3HbIe oOyJarommxcs K
MarHuii, HaTpUil, Kaauu. MenneneeBa. Knaccudukarus MHEHHS M HHTEPECHI U CaMOPa3BUTHIO U
OO61mue pusnyeckue MPOCTHIX BEIIECTB HA METAJLIBI 000CHOBBIBATD camoo0pa3oBa-
CBOWCTBA METAJUIOB. Y HEMETaJUIbl. XapaKTepUCTHKA COOCTBEHHYIO MO3UIMIO; | HUIO HA OCHOBE
. O6pa3isl METaIIOB. 00mux (pU3NIECKUX CBONUCTB MOTHUBAIIUU K
JI. 6. O3naxkomIeHHE C METaJIJIOB. Y CTaHOBJIEHUE MTPH- 00y4YeHUIo U
KOJUUIEKIIMEH METaJIoB YHUHHO-CJICZICTBEHHBIX CBSI3CH MO3HAHMIO,
MEXIy CTPOCHHEM aToMa U Xu-
MHYECKOH CBSA3BIO B IIPOCTHIX
BemiecTBax— meramuiax. Camo-
CTOSITENILHOE M3Y4YEHHUE
CBOWCTB METaJUIOB TP COOITIO-
JCHUHU ITPABUJI TEXHUKH Oes3-
OIMacHOCTH, 0hOpMIIEHHE OTUE-
Ta, BKIIIOYAIOLIETO OMTUCAHUE
HaOJIOICHSI, €r0 Pe3yIbTaTOB,
BBIBOJIOB. HonyquI/Ie XUMHn4ye-
CKOM MH(pOpMAIK U3 pa3iny-
HBIX UICTOYHUKOB
15 | Ilpocteie Bemec- | Ionoxenune nemeramnos | §15, ynp.3,4 | Onpenenenus nonsaTuii «<ueme- | XapakrepusoBath Heme- | CosmaBaTh ¢bopmupoBaHue

TBa- HEMETAJIBI.
Amnotponus

B [lepnoanueckoii cuc-
Teme. Baxueimue npoc-
ThIE BEI[ECTBA —HEMETa-
61, 00pa30BaHHBIE aTO-

TaJJIB, «aJUIOTponusy, Ompe-
JIeTICHHS] TOHATHH «HEMeTal-
JIBLY), «QIIIOTPOIHAY, «AJJIOTPO-

ITHBIC BUAOU3MCHCHUA, NI MO~

TaJJabl U UX CBOICTBA,
nonoxenue ux B [ICXD
JI1 MenneneeBa

CXEMaTUIEeCKHE MOJIEITH
C BbIJICJICHUEM
CYILIECTBEHHBIX
XapaKTePUCTHK

YMCHHS YIIPaB-
JISITh CBOEH
[I03HAaBaTEIb-

HOH JesaTelb-




MaMH KHCIIOPOJa, BOJIO- nudukaumy. Onucanue moso- 00BeKTA. HOCTBIO
pona, azora, cepsl, ¢poc- KEHUS HIIEMEHTOB-HEMETAIIIOB YUYUTHIBATH Pa3HbIC
¢opa, yrnepoaa. More- B [leproanueckoii cucreme MHEHHS ¥ HHTEPEChHI 1
KYJIBI IPOCTHIX -BEIIECTB XUMHUYEeCKHX dnemeHToB 1. 1. 000CHOBBIBATH
-HEeMETaJIOB: BOAOPO/A, Menneneesa. Onpernenenue COOCTBEHHYIO ITO3HIIHIO;
KHCIIOpOJIa, a30Ta, Tallo- MPUHAICKHOCTH HEOpraHuve-
reHoB. OTHOCHUTEIbHAS CKHUX BEIIECTB K OTHOMY U3
MOJIEKYJISIpHAsk Macca. U3Y4YEHHBIX KJIACCOB: METAJLIBI
CriocoOHOCTh aTOMOB 1 HeMeTaJuibl. Jloka3arenbeTBo
XUMUYECKUX AJIEMEHTOB OTHOCUTENFHOCTH AEJICHUS
K 00pa30BaHMIO HECKOJIb- HPOCTHIX BEHIECTB HAa METAJLIBI
KUX TIPOCTBIX BEIIECTB— ¥ HEMEeTaJUTbL. Y CTAaHOBJICHHE
aIIoTpoNHs. AJUIOTPOI- MPUYUHHO-CIICICTBEHHBIX CBSI-
HbIe MOJH(UKAIINU KHC- 3eil MeX/y CTpOSHHEM aToMa
nopona, pocdopa, onosa 1 XUMHUYECKOHN CBSI3bIO B MTPOC-
Mertannnueckie U Heme- THIX BELIECTBaX— HEMETaJlIaxX.
TaJNIMYECKUE CBOMCTBA OO0BsSICHEHHE MHOTO00Pa3us
npocThIX BenecTs. Ot- HPOCTHIX BEHIECTB TAKUM (paK-
HOCHTEIIHOCTB 3TOT'0 TOPOM, KaK aJIOTPOIIHSL.
TIOHSITHSL. CaMocTosATeNbHOE H3YYeHUE
. IlomyuyeHnue 030Ha. CBOMCTB HEMETAJIOB IIPU CO-
O6pa3sup! Oestoro u cepo- OJIFOIEHUH TIPABWIT TEXHUKU
r'0 0JI0Ba, OEJIOTo U Kpac- 0e30macHOCTH, 0OpPMIICHHE
Horo docdopa. oTuéTa, BKIIIOYAIOIIETO OTH-
JI. 7. O3HaKOMIIEHUE C caHUWe HaOIIOJISHUS, €ro pe-
KOJUICKIIMEH HEMETalIoB 3yJIbTaTOB, BEIBOAOB. BeInoHe-
HUE CpaBHEHHS N0 aHAJIOTHU
16 | KonmmuectBo [ocrosnnas ABoraapo. | §16, ynp.1-4 | Onpenenenns noHsATuii «konu- | Pemenue 3a1a4 ¢ ucno- | yuuThIBaTh pasHble BOCIIUTaHHE
BeIleCTBa KonnyectBo BemecTsa YECTBO BEIIECTBA», «KMOJIbY, JIb30BaHUEM MOHATHH MHEHHS U UHTEPEChHI 1 Ka4eCTB JINIHO-

Monb. Monsipuasa macca.
Kpatubie equnuiib u3-
MEpEHUS KOJINYECTBA Be-
MIECTBA ~-MIJITUMOITb U
KHJIOMOJIb, MUJUTAMOJISIP-
Has U KWJIOMOJISIpHAst
Macchl BemiectBa. Pacué-
TBI C UCNOJIb30BAHUEM
MOHATUHN «KOJTUYECTBO
BEILECTBA», «MOJISIpHAS
Maccay, «IIOCTOSIHHAs
ABoranpoy.

«IOCTOSIHHAS ABOTaIpO», «MO-
ngapHas maccay. Pemenue 3aiau
C UCIOJIb30BAHUEM TOHATHUI
«KOJIMYECTBO BEIECTBAY, «MO-
JISIPHASA Maccay, «IOCTOSTHHAS
ABorazipo»

«KOJIMYECTBO BCIICCTBAY,
«MOJIsIpHasA Maccay»,
«II0CTOsIHHAasA ABoraszo»

000CHOBKIBATh
COOCTBEHHYIO ITO3HIIHIO;

CTH o0ecrieyrBa-
IOIIUX COLIUAIb-
HYIO MOOHJIb-
HOCTb, CITOCO0-
HOCTH ITPHHU-
MaTh CAMOCTOSI-
TEJIbHEIE
peleHusl.




J. HexoTopbie MeTabl
W HEMETAJUTBI C KOJIHYec-
TBOM BelecTBa 1 MoJb

17 | MonsipHbIii 00b- | Monspnslii 00béM raso- | §17, ynp.1, 2 | Onpenenenus NoHATHH «MOJIA- | OBJIaJEHHE OCHOBAMHU Co3zgaBath (hopmupoBaHue
&M razoobpasHpix | 00pasHbix Bewects. Kpa- PHBIN 00BEM Ta30B», «HOPMa- | XUMHYECKOH rPaMOTHOC- | cXeMaTHYeCKHE MOJIEI | OTBETCTBEHHOTO
BEILECTB THBIC SIMHHMIIEI H3MEpe- JILHBIC YCIIOBHS». PerieHue 3a- | TH: CTOCOOHOCTBIO aHa- C BBIJCICHUEM OTHOIIICHUS K

HUSI- MJUTAMOJISIPHBIH, Jla4 C UCTIOh30BAHUEM TIOHS- JM3UPOBATh U OOBEKTHB- | CYNIECTBEHHBIX YYCHHUIO,
KAJIOMOJISIPHBIN  00BEMBI THI «KOJMUCTBO BEIIECTBAY, HO OIICHUBATH JKU3HEH- XapaKTePUCTHK TOTOBHOCTH H
ra3000pa3HbIX BEIECTB. «MOJIISIpHAsT Maccay, HBIE CUTYAIUH, CBA3aH- o0beKTa. CIIOCOOHOCTH
Pacuérsl ¢ ucnonb3oBa- «MOJISIpHBIA 00BEM Tra3oB, HBIC C XUMUEH, HaBbIKa- o0yJarommxcs K
HUEM TOHATHH «KOJINYe- «MOCTOSIHHAST ABOTaPO». MU 6e30MmacHoro ooparie- CaMOPAa3BHUTHIO U
CTBO BEILECTBAY, «MOJISI- CocraBiieHHE KOHCIIEKTa TEKCTa | HUS C BEIECTBAMHU, UC- camMoo0pa3oBa-
pHasi Maccay, MOJISIPHBII MOJIb3YEMBIMH B TIOBCE/I- HUIO Ha OCHOBE
00BEM Ta30By, «IIOCTOS- HCEBHOM XHU3HU; MOTHBAIIUHU K
HHast ABOTaipoy. 00y4YCHUIO U

. MonsipHblii 00bEM MMO3HAHUIO,
ra3000pa3HbIX BEIICCTB

18 | Pemenue 3aqau Pacué€rel ¢ ucnonbzosa- | §17, ynp.4,5 | Pemenune 3amau ¢ ucnons3osa- | Pemenue 3anau ¢ OOHapyxuBaTh U (bopmupoBaHue

HUEM TOHATHU «KOJINYe- HUEM TOHATHH «KOJIMYECTBO HCTIONTb30BaHUEM (hopMynHupoBaTh YMEHUS YIIpaB-
CTBO BE€IICCTBa», «KMOJIA- BCUIECTBA», «KMOJIApHasA Maccay, MMOHATHH «KOJUYCCTBO yqe6Hy}() np06neMy IoJ | JIATh cBOCH
pHasi Maccay, «MoJIsIp- «MOJISIpHBINH 00BEM ra3oBy, BEIIECTBAY», «MOJISIPHAS PYKOBOJICTBOM YYHTENsl. | [I03HABATEIIb-
HBIH 00BEM ra3oBy»,«Uuuc- «MOCTOSIHHAST ABOTaIPOY Maccay, «MOJISIPHBIT BBIJIBUTATh BEPCUHN HOU JIeATelNb-
JIO ABoraz[po» 00BEM Ta30BY, peucHus npo6neM},1, HOCTBIO
OCO3HaBaTh KOHEUHBIN
pe3yJibTar,

19 | O6oOmeHue u BeInonHeHve 3a1aHuit [Mony4yeHue XUMUIESCKOMN HH- Knaccudunmposatsb OpPraHu30BBIBATH y4eO- | BOCIIHMTaHHE
cucreMaTm3amms | 110 Teme «IIpocteie (dbopManuu U3 pa3TUIHBIX UC- W3y4YCHHBIC 00BHEKTHI U HOE COTPYIHUYECTBO U | YyBCTBA
SHAHMI IO TeMe BEIICCTBA» TOYHUKOB. [IpeacraBicHue SIBJICHUSI, OITUCBIBTH U COBMECTHYIO JICATEIIb- TOPAOCTH 3a
«TIpocTble uHgpopmaiuu 1o reme «Ilpoc- pa3auyaTh IPOCThIC HOCTb C YYHUTEJIEM H POCCHUICKYO
BEIECTBaY ThIE BEII[ECTBA» B BUJIC TAOJMI, | BEIIECTBa CBEPCTHUKAMU; XUMHYECKYIO

CXEM, OTIOPHOT'0 KOHCIIEKTa, HayKy,
B TOM YHCJIE C IPUMEHEHHUEM
cpeactB UKT

3. « CoenuHeHNs XUMUYECKUX AJIEMEHTOBY 154

20 | Crenens okucie- | CTeneHb OKUCIICHUS. §18, ynp.1, 2 | Onpenenenus NOHATHH «CTe- [IpuMmeHeHne MOHATHIA Cosnasath (dhopMupoBaHue
ausg. OcHOBBI HO- | CpaBHEHHE CTEIICHH OKU TIeHb OKHUCIICHUS», «BAJICHT- «CTETEHb OKHUCIICHHS, CXeMaTHYEeCKHEe MOJIEH | YMEHHUS YIpaB-
MEHKJIATYpBI G- | CYICHHA U BAJICHTHOCTH. HOCTE». CpaBHEHHE BaJICHTHO- | «BAJICHTHOCTBY. C BBIICTICHHUEM JSTh CBOCH
HAPHBIX COE/THHE- OnpeeneHue CTENIEHU CTH Y CTETICHU OKUCIICHUS CpaBHeHHE BAJICHTHOCTH | CYINECTBEHHBIX MO3HABATEIb-
i OKHCIICHHUS JIEMEHTOB B Y CTETIeHU OKHCIICHUS XapaKTePUCTHK HOU JIesTelNb-

OMHAPHBIX COCTUHCHUSIX. 00BeKTA. HOCTBIO
Cocragnenue Gopmyia




OMHAPHBIX COCTUHEHUH,
o0mHii crmocob ux Ha3Ba
Huil. buHapHble coenu-
HEHUS METaJNIOB M HEMe-
TaJIOB: OKCHJBI, XJIOPH-
11, cynb¢unsl u np. Co-
CTaBJICHUE UX (HOPMYI

21 | Oxkcunsl. Jlery- bunapubie coennHeHUs §19, ynip.1-6 | Onpenencnue NOHATHSA «OK- Knaccuduunposatsb OO0HapyXuBaTh U (hopmupoBanue
4pe BOJAOPOIHBIE | HEMETAIIOB: OKCH/IBL, cuapy. OnpeneneHue NpuHaa- | U3YYeHHBIE OOBEKTH U (hopMynHpoBaTh OTBETCTBEHHOTO
COCIUHEHNS JICTYYHE BOJOPOIHBIC JISKHOCTH HEOPTaHWYECCKUX Be- | SIBJICHUS, y4eOHYyI0 TpobsieMy o1 | OTHOIICHUS K

22 | Oxcuppl. Jlery- | COCAMHCHILL UX COCTABH | & 19 ypp 1-6 | [MECTB K KIACCY OKCHIOB 11O Knaccuduumpopars PYKOBOJCTBOM Y4HUTEIIsl. | YUCHHIO,
4He BOTOPOIHBIE HazBaHus. [IpeacraBure- ¢dopmyne. OnpeneneHne BaleH- W3yYEHHDBIE OOBEKTH 1 BBIJIBUTATh BEPCUHU TOTOBHOCTH H

JIM OKCUJIOB: BOJIa, yTJIe- THOCTHU Y CTEIICHU OKUCJICHUS P — pelleHus MpoOJIEMBI, CIIOCOOHOCTH
COEIUHEHUS N i , .

KHCJIBIY Ta3, HerameéHast 3JICMEHTOB B oKcuzaax. Omnuca- 0CO3HaBaTh KOHEUHBIH 00yJaronmxcs K
u3Bectsh. lIpeacraBure- HUE CBOWCTB OTICIBHBIX TPE/- pe3yJbTar, CaMOpa3BUTHIO U
JIA JICTYYHX BOOOPOJHBIX CTaBUTENIEH OKCHIOB. Cocras- YYHATBIBATh pa3HbIE caMoo6pa3OBa-
COEJIMHEHUI: XJIOPOBO- sieHre GpopMyI1 U Ha3BaHHUM OK- MHEHHMS U UHTEPECHI 1 HHUIO HA OCHOBE
JIOPOJT ¥ aMMHAK. cunos. lIpoBenenne Habmrome- 060CHOBBLIBATD MOTHBAIIAU K
. O6pasip! OKCHIOB. HUH (B TOM YHCIIE TIOCPEIOBaH- COOCTBEHHYIO IO3UIMI0 | OOYYEHHIO U
JI. 8. O3naxkomIeHue ¢ HBIX) CBOMCTB BEIIECTB U MPO- MO3HAHHUIO,
KOJUTEKIINEH OKCHUJIOB. HCXOSIINX C HUMHU SIBIICHHUH, C
9. O3HaKOMJIEHHE CO cOOJF0IeHrEeM TPaBUJT TEXHUKH
CBOICTBaMU aMMHaKa Oe3omacHoCTH; OhopMIIEHHE

OT4YETA C ONMCHUEM IKCIIEPHU-

MEHTa, €r0 Pe3yJIbTaTOB H

BEIBOJIOB

23 | OcHoBaHUs OcnoBanus, ux cocrab u | §20, ynp.1-6 | Onpenenenus noustuii «ocHo- | Knaccuduuuposars YMeHue coTpyJIHU4aTh | BOCIIUTaHUE

Ha3BaHUs. PacTB-MOCTH BaHMUsD), ((H];é.HOT-II/I)), «Ka4yeCTBE- HN3YUYCHHBIC OOBEKTHI U C YUYUTCJIEM B IIOMCKE U Ka4yeCTB JINYHO-
ocHoBaHWMi1 B Boze. [Ipe- HHAasl PeaKlus», «HHIUKATOP». | SBICHHUS, cOope nHpopMaIu, CTH o0ecrieyrBa-

24 | OcHoBanus JICTaBUTENHN IEJIOYEH: §20, ymip.1-6 Knaccugukanns ocnoBanumii no | Kiaccupuumposars CIIyILIaTh €TOo. FOIIIUX COIHAIIE-

TUAPOKCHUBI HATPUSA, Ka-
nust 1 kanbiust. [loHsTHe
00 MHAMKATOpax U Kaye-
CTBCHHBIX PCAKIUAX.

J1. OGpasiisl OCHOBAHMIA.
KucnotHo-1menounsie
WHJIUKATOPHI U U3MCHE-
HHUE UX OKPAcKH B MIEJIO-
YHOMU cpere.

JI. 10. KagyectBennas pe-
aKIUsI HA YTIICKUCIIBIT

pactBopuMocTH B Boje. Ompe-
JIeJIeHHEe TPUHAIIS)KHOCTH He-
OpPraHMYECKUX BEUIECTB K KIlac-
Cy OCHOBaHUH 110 popmyire.
Ornpezaenenue CTENEHU OKHUCIIE-
HUS DJIEMEHTOB B OCHOBAHMSIX.
Onu-caHne CBOWCTB OTIENBHBIX
MpeJCTaBUTENE OCHOBaHUH.
Cocrasienue GopMyn 1 Ha3Ba-
Hu ocHOBaHM. Mcnionb3oBa-
HHUE TaOJIHIIbI PACTBOPHMOCTH

I/I3yquHBIe O6’I)€KTBI nu
SIBJICHUS,

OBJIJICHUE YMCHUEM
aHaHI/I3I/IpOBaTB U IJIaHUu-
POBaTh DKOJIIOTHUECKH
0e30IacHOe MOBEACHUE B
LEJSIX COXPaHEHUS 3710~
POBbs M OKpY’Karouien
cperpl;

Co3maBaTh
CXEeMaTHYECKHUE MOIETN
C BBLIEICHUEM
CYIIECTBEHHBIX
XapaKTePUCTUK
00BbeKTA.

HYI0 MOOWITB-
HOCTb, CII0CO0-
HOCTh MPHUHU-
MaTh CAMOCTOSI-
TEJIbHEIE
pelieHus.




ras

JUISL OTIPEICIICHUS PACTBOPHUMO-
CTH OCHOBaHMH. Y CTaHOBJICHHE
TEHETUYECKOM CBSI3U MEXKITY
OKCHJIOM M OCHOBaHHEM U
Ha000pOT

25 | Kuciotsl Kucnotsl, ux coctas u § 21, ynp.1-4 | OnpeneneHus NOHATHN «KUC- Krnaccudumuposars Co3naBath YCBOEHHE TIpa-
Ha3BaHus. Kimaccuguka- JIOTBI», «KACIOPOJICOJCPXKAIIUE | H3YYCHHBIC OOBEKTHI U CXEMAaTUYECCKHE MOJICIH | BUJI HHAMBH]TY-
st kucnot. [Ipencrasu- KHCIIOTBD», «OECKUCIOPOTHBIE SIBJICHHS], C BBIJICIICHUEM AIBHOTO H

26 | Kucmiotsl TEAU KUCIOT: CEpHAs, CO- § 21, pr.1-4 KHMCJIOTEI», «KUCIIOTHAs Cpelay», | yriayOlieHue peacTaB- CYILECTBEHHBIX KOJUIEKTUBHOTO
nsiHas, azotHast. [lonstue «UIeII0YHAs Cpefay, KHEUTpallb- | JCHUH O MaTepHUAIbHOM XapaKTePUCTHK 0e30macHoro
0 IIKajIe KUCIOTHOCTH Has cpena», «mkana pH» Knac- | eguncTBe Mupa,; 00BeKTa. NOBCACHUA B
(mxane pH). Usmenenune cu(uKaIus KUCIOT 110 OCHOB- YUHUTBHIBATH Pa3HbIE Ype3BBIYAITHBIX
OKpaCKH MHIUKATOPOB. HOCTH U COACPIKAHUTIO KHUCJIO- MHEHHS ¥ HHTCPECHI U CUTyaluiax,
O06pas3upl kucnot. Kuc- pona. OmnpeneneHue IpUHAI- 000CHOBBIBATD YTPOXKAFOIIIX
JIOTHO-TIIETIOYHBIC WHIH- JIeKHOCTH HEOPTaHUIECKHX Be- COOCTBEHHYIO HO3HUIMIO; | FKU3HU U
KaTOpPbl U USMCHCHUEC UX IIECTB K KJIaCCy KHUCJIOT 10 VYMenue COTPYAHHUYATH 310pPOBbIO
OKpAacKy B HEUTpaJIbHOM dopmyne. OnpeneneHue C YUUTEIEM B IIOUCKE U JIIOJICH;

Y KUCJIOTHOHU Cpefax. CTETICHH OKUCIICHUS DJIEMEHTOB c6ope uHOpMAIHH,
YHuBepcaabHbIA UHIU- B kuciiotax. OnrcaHne CBONCTB CJyIIaTh ero.
KaTop ¥ U3MEHEHUE eT0 OT/ENBHBIX MPEACTaBUTENCH
OKpPAacKH B Pa3IMYHBIX kucnot. CocraBnenue hopmyi
cpenax. lkana pH. Y Ha3BaHUH kucnort. Mcnomns3o-
. 11. Onpenenenue pH BaHME TaOIHIIBI PACTBOPHMOCTH
PacTBOPOB KHUCIOTHI, JUISL OTIpEICIICHUS PaCTBOPUMO-
IETOYN U BOJBI. CTH KHUCIIOT. Y CTAHOBJICHUE
12. Onpenenenuie pH TEHETUYECKOM CBSI3U MEXKIY
JTUMOHHOTO | SI0JIOYHOTO OKCHJIOM U TUAPOKCHIIOM U
COKOB Ha Cpe3€ IIOA0B Haobopor. [IpoBeaenue HabIO-
JIEHUH (B TOM YHCIIE OIIOCPEI0-
BaHHBIX ) CBOMCTB BEIECTB U
MIPOMCXO/ISIIIINX C HAMH SIBJIC-
HUM ¢ cOOIOIEHNEM TPaBUIT
TEXHHUKH 0e301acHOCTH; 0op-
MJICHHE OTUYETA C OMMUCAHUEM
SKCIIEPUMEHTA, €0 pe3yJsbTa-
TOB U BbIBOJIOB. MccnenoBanue
CpeIlbl pacTBOPa C TIOMOIIBIO
WHIUKAaTOPOB.DKCIEPUMEHTAIb
HOE pa3IMYeHUE KUCIOTHI U M-
JIOYH C TIOMOIIHIO HHINKATOPOB
27 | Conu kak npous- | Conu kak npousBopneie | §22, ynp.1-3 | Onpenenenne nonsatus «conmny». | Knaccudpunmposats CosnaBaTh cxemaruue- | GOpMUpOBaHUE




BOJHBIE KHUCIOT KHCJIOT U OCHOBaHUHU. Mx Omnpenenenue o Gpopmyie U3y4YCHHbIE O0BEKTHI U CKHE MOJIEJIU C BblJIeJIe- | OTBETCTBEHHOTO
1 OCHOBAaHUH cocTaB U Ha3BaHus. Pac- NPUHAICKHOCTH HEOpraHudec- | SABJIEHNUS, HUEM CYLIECTBEHHbIX OTHOIIEHHUS K
28 | Conu kax npous- | TBOPHMOCTH cosneil B Bo- §22, ynp.1-3 | KX BEIIECTB K KiIaccy coneil. Kiaccnuumposatb XapaKTepUCTUK O0bEK- | YUCHHUIO,
BOJTHBIE KHCIIOT ne. [IpencraButenu co- OmnpeneneHue CTENeHH OKUCIE | y3yyeHHble 0OBEKTHI 1 Ta, yYUTHIBATh Pa3Hble | TOTOBHOCTHU U
A OCHOBAHUI JIel: XJIOpHUI HAaTpus, Ka- HU SIIEMEHTOB B COMAX. ONH- | gpjeHys, IPUMEHSATH MHEHHS 1 UHTEPECHI U CIIOCOOHOCTH
p6onat u docdar kanb- CaHUE CBOMCTB OT/EIIbHBIX TabuLB pacTBopuMocTr | 0OOCHOBEIBATE COOCT- oOyuaromuxcs K
Y. npezcrasuTeneii coneit. Cocta- | g onpenenenns BEHHYO MO3UIIUIO; CaMOpPa3BUTHIO U
. O6pasupl coneit. BJIeHHE (OPMYJ U HAa3BaHUI PACTBOPUMOCTH COJICH. camoo0pazoBa-
JI. 13. O3nakomiieHue ¢ coneit. [IpoBenenue Habmoe- HHIO Ha OCHOBE
KOJUIeKIMell coneit HUH (B TOM 4HCIIE OIOCPE0- MOTHUBAIIUHU K
BaHHBIX) CBOHCTB BEIIECTB H 00y4YeHUIo U
MPOUCXOISLINX C HUMH SIBIIHUI, [IO3HAHUIO,
¢ coOMIoIeHNEeM TIPaBUIT TEX-
HUKH 0e3011acHOCTH; ohopmIte-
HUE OTYETA C ONKMCAHUEM DKCIIE-
PHUMEHTA, €r0 PE3yIbTaTOB U
BBIBOJIOB
29 | AmopdHubie 1 Awmop¢HbIe 1 KpUCTa- §23, ynip.1-3, | Onpenencnus nonatuii «amo- | [IpoBenenne HamoOIEHUI | yMEHHME ONPEETATH pa3BuTHE
KPUCTAJIIMYECKHeE | JTMICCKHC BEIECTBA. 7 pdHbIE BelecTBa», «KpUCTAII- (B TOM 4HCIE ONIOCPENO- | LEH U 3a1a4u COOCTBEHHOT'O
BEIECTBA MexMoneKyspHble JUYECKUE BEIECTBA», «KPUC- BaHHBIX) CBOICTB BeIlleC- | IESTENbHOCTH, IIEJIOCTHOTO
B3auMoJecTBUS. THIIBI TaJJIMyecKas peméTkay, «<MOH- | TBA M MPOUCXOSIINX C BBIOMpATh CpeCcTBa MHUPOBO33pEHNS,
KPUCTAIUIMYECKHUX peré- Hasl KpUCTaIMUeCKasl perér- HUMH SIBIICHUH, C cOOII0- | peann3auuy Lend 1 HOTPEOHOCTH U
TOK. 3aBUCHMOCTh Ka», «aTOMHasl KpHUCTAJLIIMYCC- JACHUEM IIpaBUJI TCXHUKHN IMPUMCHSATH UX Ha T'OTOBHOCTH K
CBOMCTB BELIECTB OT TH- Kas peléTka», «MOJeKyJsipHas | Oe30macHOCTH; 0opM- IPaKTHKE; camoo0pa3oBa-
MOB KPHUCTAJUINYECKUX KpHCTAIUIMYECKAas PELIETKaY, JIeHU€e OTYETA C ONUCAHU- | YYUTHIBATH Pa3HbIC HHIO, B TOM
PELETOK. «MeTaJuIYecKas KpUCTauIn- €M DKCIIEPUMEHTA, €r0 P€ | MHEHHUS M HHTEPECHI U YHCTe U B
. Mogaenu kpucramiu- yecKas peme€Tka». YCTaHOBJEe- | 3yJIbTAaTOB U BBIBOJIOB. 000CHOBBIBATH paMkax caMmo-
YECKHX PEIETOK XJIOpU- HME IPUYMHHO-CIIECTBEHHbIX | COCTaBIeHHE HA OCHOBE | COOCTBEHHYIO MO3UILMIO; | CTOSATEIBHOM
Jla HaTpusl, anMasa, OKCH- CBsI3€l MEXILy CTPOCHUEM aToO- | TEKCTa TaONHUIbI, B TOM JeATeIbHOCTU
na yraepoxaa (IV). Ma, XUMHUIECKOU CBSI3bIO M TH- YHUCIIE ¢ TPUMCHECHUEM BHE TITKOJTHI;
JI. 14. O3HakomiieHuE C MOM KpUCTaJUTHYecKoi pemér- | cpencts UKT
KOJUIEKIMEH BEIECTB C KW XUMHUYECKUX COEINHEHHH.
Ppa3HbIM THUIIOM KpHUCTaJl- XapaKTepI/ICTI/IKa aTOMHBIX, MO-
JIMYECKOHN pEIETKU. JIEKYJIAPHBIX, MOHHBIX METAII-
Hsrorosnenue Moaenei JMYECKUX KPUCTATUIMIECKUX
KPHUCTAIUTMYECKHX pe- PELIETOK; CPeIbl pacCTBOPA C
MIETOK noMonisto mkaisl pH. Ipuse-
JIEHU€ IPUMEPOB BEILECTB C pa-
3HBIMHU THUIIAMH KPHCTAILIHYEC-
KOM peléTKu.
30 | Yuctele Bemect- | Yucteie BemecTsa u cMe- | §24, ynp.1-4; | Onpenenenus noustuii cmecn», | Knaccupuumposars YUUTBIBATh Pa3HBIE YCBOEHHE TIpa-




Ba U cMecu. Mac-

cu. [Ipumepsbl KUJIKUX,

§25, ynp.1,2

«MaccoBas JIoNis PacTBOPEHHO-

HN3YUYCHHBIC O0OBEKTHI U

MHCHUA 1 UHTCPECHI U

BUJI MHAWBHUIY-

COBas U 00BEM- TBEPABIX U Ta3000pa3- TO BEUIeCTBa», «0O0OBEMHAS 0 | sIBIEHUs, Pemenue 3anad | 000CHOBBIBATH AIBHOTO H

Has o) KoMro- | HBIX cmeceil. CBoiicTaa BEIIeCTBa B cMech». [IpoBeie- | ¢ UCIONB30BAHUEM IOHA- | COOCTBEHHYIO MO3UIHIO; | KOJIIEKTHBHOTO

HEHTOB CMECH YUCTHIX BEUIECTB U CMe- HUe HaOIOIeHNH (B TOM YHCIie | THH «MaccoBast JOJs CIIOCOOHOCTH JIeNaTh 0e301acHOTo
ceit. Ix coctaB. Macco- OTIOCPEIOBAHHBIX) CBOWCTB BE- | JIEMEHTA B BEIICCTBEY, BBIBOJIBI U TOBE/ICHUS B
Basi 1 00bEMHAS TOIH IIECTB U MPOUCXOAALINX C HU- «MaccoBas 10JI1 pacTBO- | YMO3aK/IIOUYEHUs U3 Yype3BBIYAHBIX
KOMIIOHEHTa cMecH. Pac- MU SBJICHUH C COOIIOJICHUEM PEHHOTO BEIIECTBAY, HaOJI0ICHUA, CUTYaIUsIX,
4€THI, CBSI3aHHBIE C HC- TIPaBIJI TEXHUKN 0€30MacHOCTH; | «0OBEMHAS A0S Ta3000- YTPOXKAIOIIIX
MOJIb30BaHUEM ITOHATHSA odopmiieHne oTuéTa C onmca- Pa3HOro BELECTBA» JKU3HU U
«TOJISI. HHUEM 3KCIIEpPUMEHTA, €T0 pe- 3/10pOBBIO
JI. 15. O3HakomIeHueE € 3yJbTaTOB U BHIBOJOB. JOJIEH;
00pa3iomM ropHoi
MIOPOJIBI

31 | Pacuérerl, cBa3a- Pacuétsl, cBSI3aHHBIE C §25, ynip.3-6 | Pemenue 3ana4 ¢ ucnons3osa- | [Ipencrasnenne Co3znaBathb BOCITUTaHUE Ka-
HHBIE C TTOHSTH- WCTIOJTB30BaHUEM TOHS- HUEM TOHATHHA «MaccoBas JI0- WH(POPMAITUH TI0 TEME CXEMAaTUYECKHE MOJICIM | YE€CTB JIMYHOCTH

32 eM ((,Z[OHH)).O606' THA (([IOHSI)).}BBIHOHHG' HOI[FOT sz JIs1 DJIEMEHTA B BCHICCTBC)‘)', «COGI{I/IHCHI/IH XUMHNYEC- C BBIJACIICHUCM O6€CHC‘II/IB3IO'
[IIEHHE U CHCTe- HUE 33/1aHUH 110 TeMe «MaccoBast 10115 PACTBOPEHHO- | KHX DIEMEHTOBY B BHJC CYIIECTBEHHBIX IIUX COLHAIIb-
MaTH3aLHMs 3Ha- «CoenuHeHns XUMHYeC- IO BEIECTBA», «0OBEMHASA N0 | TaOJIHMII, CXEM, OLIOPHOTO | XapaKTEPUCTHK HYIO MOOHIIb-

N KHX DJIEMEHTOB) ra3000pa3HOTO BEIIECTBAY. KOHCIIEKTA, B TOM YHCIIE C | 00LEKTA. HOCTb, CIIOCO0-
Huii o Teme Co-
MIPUMEHEHUEM CPEACTB HOCTB IIPUHU-
CAUHCHIA XUMH- HKT. MaTh CaMOCTOs-
YECKUX DJIEMEH- TEeJbHBIE
TOB» pelIeHus.

33 | Ip2lipurorosne- | [Ipurotosienue pact- | [loaror k Kp | Bemmonnenue npocreiimux npu- | HaOmoneHne u onvcanue | yMEHUE ONPEIENATh (dhopmupoBanue
HHE PacTBOpa BOpa caxapa M oIIpejie- E€MOB oOparieHus ¢ 1aboparop- | MPOBOAMMEBIX OIBITOB, LIeJH U 33]1a91 OTBETCTBEHHOTO
caxapa v onpeze- | JEHHE MacCOBOM JOJIU HBIM 000pyIOBaHUEM: C JIa00- XUMHYECKUX PEaKIuii, JIeSITeNIbHOCTH, OTHOILICHUS K
JICHHE MAacCOBOH | €ro B pacTBOpe paTOijI)IM HITATHBOM; CO CIIHP- | CIIOCOOHOCTB JIeNaTh BBIOUpATH CpPeCcTBa YYEHHIO,

JIOJIX €ro B pact- TOBKOH, € MEPHBIM LHATHHIPOM | BLIBOJIBI H yMOSAKIIIO- peanu3aluuy Ueiau u TOTOBHOCTH U
C BeCaMH B COOTBETCTBHH C IIpa | YCHUS U3 HAOIIOACHUH, NPUMEHATh UX Ha CIOCOOHOCTH

BOpE

BHJIAMU TEXHUKH 0€30TaCHOCTH
HaGmonenue 3a cBoiictBamMu
BEILECTB U SIBJICHUSIMU, TIPOUC-
xoasmumMu ¢ BerectBamu. Coc-
TaBJICHUE BBIBOJIOB 10 PE3YJIIb-
TaTaM MPOBEAEHHOTO IKCIIEPU-
MeHTa. ITpuroTosiieHne pacTBo-
POB ¢ ONpeAeEHHON MacCOBOM
JIoJIeH pacTBOPEHHOTO Bellec-
Ba. [IpuroroBnenue pacteopa u
pacy€r MaccoBOM 1011 pacTBO-
PEHHOrO B HEM BEILIECTBA

pasnTuyaTh N3y9YCHHBIE
KJIaCChl HEOPTaHUUECKHUX
coequHeHn Onucanue
XUMUYIECKOTO IKCIIESPH-
MEHTA C OMOIILIO
€CTECTBEHHOTO (PYCCKOTO
WJTU POIHOTO) SI3BIKA U
SI3bIKA XUMUH.

MIPAKTHKE;
(dhopmupoBaHue
HaBBIKOB IPOBOJIUTH
XUMHUUYECKUN
9KCIIEPHMEHT;

o0yJaromxcs K
CaMOpPa3BHUTHIO U
camMoo0pa3oBa-
HHIO Ha OCHOBE
MOTHBAIIUHU K
00y4YeHUI0 U
HIO3HAHUIO,




34

KonTponbHas
pabora 2 1o Teme
«Coenqunenns
XUMHYECKHX dJie-
MEHTOB)

4 N3Menenus, npoucxoasmye ¢ BemecrsaMu 139

35 | ®usnueckue ssie | llonarue siBneHnit Kak § 26, ynp.1,3, | Onpenencuus MOHATHA «aUC- YMEHUS UHTErPUPOBATh YMEHUE CIIyLIaTh U YCBOEHHE Mpa-
Hus. Pasnenenne | M3MCHEHHH, IPOUCXOLS- | 4-6 (1O BEI- TWULILNS, UK IEPErOHKaY, 3HaHUS U3 GU3UKH B BCTYIIaTh B AUAJIOT, BWJI UHIUBULLY-
cMmecei mux ¢ BemecTBoM. OT- 6opy) «KPUCTAJTU3ALMA», «BBIIAPH- | XHUMHUIO y4acTBOBATh B AIBHOTO U

JTMYUE XUMAYECKHX BaHHE», «(PUIBTPOBAHKEY, «BO- KOJUIGKTUBHOM KOJIJICKTUBHOTO
peaxiuii oT Pu3uIecKux 3TOHKA, HITH CYOIUMAIIHSD, «OT- oOcyxxneHnn mpobiem, | 6e3omacHOro
SBJICHUH. SIBNEHHUS, CBSI- CTauBaHUE», «IIEHTPUPYTHPO- -yMEHHUE YYalIHXCsI MIOBEJICHUS B
3aHHBIE C U3MEHEHUEM BaHHE». Y CTaHOBJICHUE MPH- NPOU3BOAMTH MPOCTHIE | YPE3BBIYAMHBIX
KPHCTAIIMYECKOTO YHUHHO-CJICZICTBEHHBIX CBSI3CH JIOTMYeCKHE AEHCTBUS CUTyaLusx,
CTPOEHUSI BELIECTBA IIPH MEXIY GU3NIECKUMU (ananms, cuHTe3, YTPOXKAOIINX
MIOCTOSTHHOM €T0 COCTa- CBOICTBaMH BEIIECTB U CpaBHEHHE, 0000IIeHNE | KU3HH U

Be, pusnyeckue spie- CIOCOOOM pasieieHus: cMecei u 1ip.), 3JI0POBBIO
Husl. Ouznyeckue spiie- -pedaexcus crioco0oB U | IIFOJIEH;

HUS B XUMMU: JUCTHUJI- YCJIOBUM JENUCTBUS,

TSIIMSL, KPUCTAIUTU3AIIHS,

BBINIAPUBAHUE U BO3IO-

HKa BELLECTB, PUILTPO-

BaHUE U LEHTpUQyrupo-

BaHMHE.

. llpumeps! puznuec -

KUX SIBJICHUI: IIJIaBJIe-

HUe napaduHa; BO3TOH-

Ka 1oJia Wik O€H30MHOI

KHCJIOTHI; pACTBOPEHHE

OKpAaIlIEHHBIX COJIEH; au-

¢bdy3ust AymucTHIX Be-

IIECTB C TOPALIEH Jam-

TIOYKHU HaKaJIHBaHUS

36 | XuMuueckue 8- | SBieHMs, CBI3aHHEIE C §27, yop.1 Ormpenenenus MOHATHHN «xuMu- | Habmonenue u onmca- Co3naBath (dhopMupoBaHue
neHus. YcioBus | M3MCHEHHEM COCTaBa Be- | yyum 2 (110 YecKas PeakLus, «pPeaKiuu HUC IPHU3HAKOB M YCIIO- | CXEMAaTHYECKUE MOJICNIA | OTBETCTBEHHOI'O
¥ [IPU3HAKH [Ipo- | WECTBA,XMMUUECKHE Pe- | pRiGopy), 3, 4 | TOPEHUM, «OK30TEPMHUUECKHIE BUH TEUCHUS] XUMHYEC- C BBIICTICHHUEM OTHOIIICHUS K
TeKAHVS XM akuuu. IlpusHaku u yc- peaKUm», «3HAOTEPMUYECKHE | KMX PEaKIi, BEIBOJIBI HA | CYIIECTBEHHBIX YUCHHIO,
YeCKHX peaKiii TI0BHs TIPOTEKAHNS XH- peaxum. OCHOBaHMH AHAIH3A XapaKTEPUCTUK TOTOBHOCTH U

MHUUYECKUX peakiuid. Boi- HaOJIIOCHUH 3a DKCIIEPU- | 00BEKTA. CIOCOOHOCTH

JCJICHUC TCIIJIOTHI U CBC-
Ta- p€akKuu ropCHUs.

MCHTOM

YUYUTBIBATH PA3HLBIC
MHCHUS U UHTCPCChI U

o0yJarommxcs K
CaMOpa3BUTHUIO U




TTousitre 06 DK30-1 DH-
JOTEPMHUYECKUX PEaKIH-
AX.

000CHOBBIBATH
COOCTBEHHYIO TTO3UIIHIO;

camoo0Opa3oBa-
HUIO Ha OCHOBE
MOTHBAIIUU K

J. IIpumMepbl XuMUYec- 00y4YeHUIo U
KUX SIBJICHUU: TOpeHUE MO3HAHUIO,
marnus, @ocdopa; B3au-

MOJICHCTBUE COJISIHOU

KHCJIOTBI C MPaMOpPOM

WJIH MEJIOM

37 | 3akoH coxpaHe- 3akon coxpanenus mac- | §28, ynip.1-3 | Onpenenenue noHsaTus «xu- | OObsICHEHHE 3aKOHA " YMEHHUE CIYIIATh U (hopmupoBaHue
HUA MacChl Be- CBI BEIIECTB. XUMHUYCC- MHUYECKOE YPABHEHUEY COXpPaHEHUsI MacChl BCTYyIaTh B THAJIOT, OCHHOCTH
mecTB. Xumuyec- | KHE ypaBHeHUs. 3Haue- Cocrasnenue ypaBHEeHUI BEILECTB C TOUKH 3pe- | "YMCHHC yHallnxcs 3/0pOBOTO 1
KU€E ypaBHEHUS HHE HHIIEKCOB 1 KO- XMMHYECKUX PEaKIii Ha HMSI aTOMHO-MOJIEKY- MPON3SBONUTE HPOCTBIC GesomacHoro

(bULHEHTOB. CE)CT&BHG- OCHOBE 3aKOHA COXPAHEHHUS JSPHOTO YYEHHS. JIOTHYECKHE ASUCTBUS o0pa3a )KHU3HH;
HHUE YpaBHEHUI XUMHU- (aHanwms, cuHTE3, CpaB-
N Mmaccsl BenlecT. Kitaccugu-
YEeCKHUX peaKnit . HeHue, 00001IeHune)
Kallisl XUMUYECKUX PEeAKINN _pedyiexcHs CocoGoB 1
0 TeII0BOMY 3 (DeKTy. yeitoBHii neficTHs,

38 | Pacuérel mo xu- Pacuérer mo xummueckum | §29, ymp.1, 3 | Bemonnenue pacuéros no xu- | IIpooBoauts pacuéros no | CosmaBate cxematudec- | pOpMUpOBaHHE
MHYECKHM ypaB- | YPaBHEHHAM. Pemenue MHUYECKMM YPaBHECHUSIM Ha Ha- XAMHWUYECKAM YPaBHEHU- KH€ MOJEIH C Bhlele- YMEHUs yIpas-
HEHUSIM 3aj1a4 Ha HaXOXJIEHHE XOXKJIEHHE KOJIMYECTBA, MACChl | SIM Ha HAXOXKAEHUE KON~ | HUEM CYIIECTBEHHBIX JATH CBOEH

39 | PacuéThl Mo Xu- KOJMYECTBA, MACCH WM [7¢70 vy 1 3 | WM 00BEMa MPOIYKTa PEAKIMH | YECTBA, MACChl I 00BE- | XapaKTEPHCTUK OOBEK- MO3HaBATEIb-
MIYECKIM YpaB- 00bEMa IPOIYKTa peak- MO KOJIMECTBY, Macce WM Ma MPOJYKTa PEakiuy 0 | Ta. HOU JIesiTelNb-

[IUH 110 KOJINYECTBY, Ma- 00BEMY HCXOIHOTO BEIIECTBA; | KOJIUYECTBY, MacCe HIIH HOCTBIO
HCHITAM cce min 00bEMY UCXO/I- C MCIOJIb30BAHUEM MTOHSATHSI 00BEMY HCXOTHOTO Be-

HOT'O BellecTBa. Pacuérer «I0JIs1», KOTJIa KCXOHOE Be- IIECTBA; C UCTIOJL30BAHU-

C HCIIOJIb30BAHUEM ITOHS- [IECTBO JaHO B BUJIC PACTBOPA C | €M MOHSITHUS «IOJISD»,

THS «10J51», KOI/1a HCXO- 3aJ1aHHOM MacCOBOM JoJiei KOTZla UCXOJTHOE BEIIECT-

JTHOE BELIECTBO JaHO B PacTBOPEHHOrO BEIIECTBA WIIM | BO JIaHO B BHJIE pacTBOpa

BHJIE pacTBOpa C 3a/1aH- COJIEPXKUT OTNPENIETEHHYIO JIONIO | C 3aJJTaHHOW MacCOBO

HOH MaccoBoOM J0Jel pa- npumecein JI0JIEW PaCTBOPEHHOTO

CTBOPEHHOTO BEILIECTBA BEIIECTBA

WIN COAEPKUT OTpere-

JIEHHYIO JIOJII0 PUMECEN

40 | Peakruu pazmno- Peakiuu paznoxeHus. §30, ynip.1,3, | Onpenenenus nonstuii «peak- | Habmonenue u onucanue ® yMEHUE CIYIIATh U BOCIIUTaHUE
xenus. [lonstue | lIpencrasnenue o ckopo- | 4,2 pyu 5 (1o | UMM PaslIOKCHHS», «KaTalu3a- | MPOBOAMMBIX OIBITOB, BCTYTATh B JAUAJIOT, FyMaHHU3Ma,

0 CKOPOCTH XH- CTH XHMHUYECKUX peak- BHIGOPY) TOpBD», «hepMeHThI». Kilaccu- | XUMHYECKHX peaKIlui, y4acTBOBATh B MO3UTHBHOTO

MHYECKOH peax- mii. Karanuzaropsr. (dUKaIMsg XUMUYECKUX PEakIuid | CIIOCOOHOCTB JIeNaTh KOJIJIEKTHBHOM OTHOIIICHUS K

D — DepMEeHTHI. 1O HCITY U COCTABY HCXOIHEIX | BLIBOJIBI M YMO3AKIIO- o0CyXIeHHH podsieM, | TpyLy,

Topax . Ilony4yenue rumpox- BEIICCTB U NPOIYKTOB PEAKIMHU. | YCHUS U3 HAOIIOACHUH, -YMEHHUE YYalIuXCsl LesneycTpeMIIeH-
cuna meanm (II); pazmoxke- Hab6mronenue n onucanue npu- | CocTaBlIeHHE Ha OCHOBE | IIPOU3BOJUTE IIPOCTHIC HOCTH;




HUE TIepMaHraHara Ka-
TIVIS, Pa3lIoKEHHE TIePOK-
CHUJa BOJOPOAa C IOMO-
IIBO JIMOKCHJIA MapTaH-
11a ¥ Karana3sl KapTode-
JIs1 WJTA MOPKOBU

3HAaKOB W YCJIOBUHN TEUEHUS XU-
MHYECKHUX PEaKIni, BEIBOJIBI Ha
OCHOBaHWH aHAJIN3a HAaOIoze-
HUM 32 HKCTIEPUMEHTOM.

TEKCTa CXEMBI, B TOM
YHUCIIEe C TPUMEHEHHEM
cpeacts UKT

JIOTHYCCKHE NCUCTBHUSI
(amanm3, cuHTE3,
CpaBHEHHUE, 0000IIEHUE
u 1p.),

-pedirekcust crioco0oB u
YCJIOBUM JEUCTBUS,

dhopMupoBaHue
OCHOB
9KOJIOTHYCCKOM
KYJIBTYpBI,

41 | Peakuuu coenu- Peakuuu coenunenus. §31, ynp 1, 2, | Onpenenenus nonaruii «peak- | Habmonenue u onucanue = YMEHHE CIyIIaTh U pa3BUTHE OIbITA
Henus. Llenouku | Karamutndeckue u Heka- | 6, 8 IIUU COEAMHEHUS, «0OpaTHUMbIE | MPOBOAMMEBIX OTIBITOB, BCTYTATh B AMAJIOT, 9KOJIOTHYECKH
IePEX0/I0B. TaJIUTHYECKUE PEaKIUH, peaxium», «KHeoOpaTUMbIe pea- | XUMHYECKHX peakni, y4acTBOBAThH B OpHEHTHPOBAH-

oOpaTumble U HeOOpaTH- KLIUW», «KaTaJTUTUIECKUE peaK- | COCOOHOCTH JeaTh KOJUIEKTHBHOM HOM
MBIE PEaKIIH. [IUNY, KHEKATATUTUIECKIE BEIBOJIBI I YMO3AKITIO- oOcyxneHun mpoodneM, | pedIeKCUBHO-
JI. 16. Oxucnenue menu peakmumy. Krnaccudukarus YeHUs U3 HaOIOIeHUH, -YMEHHE Y4aLUXCS OLICHOYHOU U
B IUIAMEHU CIIUPTOBKU XUMHYECKUX PEAKIHH 110 YUCITy MIPOU3BOANUTH POCTHIE MIPaKTHYECKON
Y COCTaBYy MCXOHBIX BEUIECTB U JIOTHYECKHE ASUCTBUS JIeSTeIbHOCTH.
MPOAYKTOB pPeaKINy; HApaB- (amammu3, cuHTE3,
JICHUIO MPOTEKAHUS PEAKIIHY; CpaBHEHHUE, 0000IIEHIE
yuacThio katanuzaTtopa.Haoumo- u Jip.),
JICHUE U OTHCaHUE MPU3HAKOB H -pediexcus crmoco0oB u
YCJIOBHI TEYEHUS] XUMUYECKHUX YCIOBHIA JEHCTBUS,
peaKuuii, BIBOJIbI HA OCHOBA-
HUY aHan3a HaONFOICHUH 3a
IKCIIEPUMEHTOM

42 | Peakuuu 3ame- Peakuuu 3amenieHusl. §32, ymip.1, 2, | Onpenenenus nonstuii «peak- | HaOmronenue u onucanue | y4acTBOBaTh B pa3BUTHE OIIbITA
meHus. P ak- Psin aktuBHOCTH MeTal- | 3 pym 4 (110 [IUU 3aMEIEHUs», «Psii aKTUB- | IPOBOJAMMBIX OIIBITOB, KOJJIEKTUBHOM OIICHOYHOM
THBHOCTH MeTaji- | J10B, €T0 HCTIOb30BAHUE | BLiGopy) HOCTH MeTaiuioBy. Kinaccudu- XUMHYECKHUX PEaKIn, o0Cy>XIIeHUH TTPo0OIieM, | IeATENBHOCTH,
1IOB JUTSI TIPOTHO3UPOBAHHUS Kalys XUMHYECKUX PEAKIIHiA 10 | CIIOCOOHOCTH JIeNaTh YYUTHIBATh Pa3HbBIE BOCTIUTaHUE

BO3MOKHOCTH TIPOTEKa- YHCIy U COCTaBY MCXOJHBIX BBIBOJIBI ¥ YMO3AKJIIO- MHEHHS W HHTEPECHI U Ka4yecTB JINYHO-
HUS peakluid MexXIy Me- BEIIECTB W MPOJIYKTOB pPeaK- YeHUs U3 HAOJIOICHUH, 00OCHOBBIBATh cTH obecrieunBa-
TaJJIaMU ¥ KHCIIOTaMH, 1uu. Mcnone30BaHue 31€KTpo- COOCTBEHHYIO MO3UIHNIO; | FOLIMX COLMAb-
peaxiuii BITECHEHUS XUMHYECKOTO psia HampshKe- HYI0 MOOWITB-
OJIHMX METaJIOB U3 pac- HUH (aKTUBHOCTH) METAJUIOB HOCTb, CTI0CO0-
TBOPOB UX COJIEH IpyTH- JUTS OIIPEJIENIEHUS] BO3MOXKHOCTH HOCTb IIPUHU-
MU METaJUTaMHU. MIPOTEKAHUS pEeaKIUil MEeXay MaTh CaMOCTOSI-
J1. BzaumoneiictBue MeTaJlJIaMH U BOIHBIMH PacTBO- TEIbHBIE
pa30aBICHHBIX KUCIIOT C pamu Kuciot u coneit. HaGmro- pelIeHus.
MeTaJlJIaMH. JIEHUE U ONHCAaHUE NIPU3HAKOB H
JI. 17. 3amermenue Menu YCIIOBHM TCUCHUS XUMHICCKUX
B PacTBOpE XJIOpUAa peaxiuii, BEIBOJIBI HA OCHOBA-
meau (1) sxenesom HUY aHaIu3a HaONFOICHUH 3a
9KCIIEPUMEHTOM
43 | Peakiuu oome- Peaxumu oOmena. Peak- | §33, ynp.1,3; | Onpenenenus nonstuii «peak- | Habmonenue n onucanune | CozgaBath YCBOCHHUE IIpa-




Ha. [IpaBuno WY HeWTpanu3anuu. Yc- | 4, 5 mwim 6 LUK OOMEHa», «PEaKliid HEUT- | MPOBOAMMBIX OIBITOB, CXEMaTUYECKHE MOJIENN | BUJI UHIUBUIY-
Beproiie JIOBUsI IPOTEKAHHS Peak- | (1o BHIOOpY) | Panu3arumy. Kiraccudukarms XUMHUYECKUX pPeaKiiuii, C BBIICIICHUEM aJIbHOTO U
Uit 0OMEHa B pacTBOpax XUMHYECKUX PEAKIU 110 YUCITYy | CIIOCOOHOCTH JIeNaTh CYLIECTBEHHBIX KOJUICKTUBHOT'O
JI0 KOHIIA. U COCTABY MCXOJIHBIX BELLECTB BBIBOJIbI U YMO3AKJIIO- XapaKTePUCTHUK Oe3oImacHoro
J. PacTBOpeHME TUIPOK- Y TIPOYKTOB peakiuu. Vcrons- | YeHus U3 HaOIIoIeHu, 00BeKTA. TOBE/ICHUS B
cuna meau (1) B kuco- 30BaHUE TA0JIHIIBI PACTBOPHMO- YYUTHIBATH Pa3HbIC YpE3BBIYANHBIX
Tax; B3aUMOJICHCTBUE OK- CTH JIJIs1 ONIPEACIICHUS] BO3MOXK- MHEHHUSI U UHTEPECHI U CUTyalHusIX,
cuna meaum II) ¢ cepHoit HOCTH TPOTEKAHUS PEaKIinii 00- 000CHOBBIBATh YTPOXKAIOIIIX
KHUCJIOTOW MPU HarpeBa- MeHa. HaOmroneHre 1 onucaHue COOCTBEHHYIO MTO3UIHIO; | JKU3HU U
HUU MPU3HAKOB U YCIIOBUW TEUCHHUS 370pPOBbIO
XUMUYECKUX PEaKIil, BBIBObI JIIOJIEH;
Ha OCHOBAHHH aHAJIN3a HAOIII0-
JICHUH 32 SKCIIEPUMEHTOM
44 | Tumnsl XumMuAdec- Tuner xumuueckux pea- | § 34, ynp.1,3; | Onpenenenue noHATHS «TUJI- HaGmonenue u onucanue | Co3maBathb pa3BUTHE OIbITA
KUX pEaKLIHi Ha KLU Ha IpuMepe 2,4 umu 5 (mo | pomms». XapakTepucTUKa XUMHU | IPOBOJIUMBIX OIBITOB, CXEMaTHYECKHE MOJEIN | SKOJIOTHYCCKHU
ITpumepe CBOMCTB BOoJbl. Peakius BbIGOpy) YECKHX CBOMCTB BOJIbI XUMHUUYECKUX PEeaKluil, C BBIIEJIEHUEM OpPUEHTUPOBAH-
CBOWCTB BOJIBL. Pa30KEHUS-3IIEKTPOIIN3 CITOCOOHOCTh JIeaTh CYIIIECTBEHHBIX HOM
TloHsTHE O FUAPO BOJIBL. Peaxumf COoeINHE- BBIBOIBI U yMOSaKJ'IIO-U XapaKTEPUCTHK pe(bneKcmiHo—
— HHS-B3aHUMOCHCTBHE YeHUs U3 HaOJII0aCHUH, 00BEKTA. OIIEHOYHOM "
BOJBI C OKCHIaMHU METall- -YMETh CIyIIaTh U IMPAKTHYCCKON
JIOB M HEMETAJUIOB. Y CIIO BCTYyIIaTh B JUAJIOT, ACATCIIBHOCTHU B
BHE B3aNMOACHCTBUS WHTETPUPOBATHCS B JKM3HEHHBIX
OKCHJIO0B MCTAJIJIOB U TpyIIy CBEPCTHUKOB U CUTyaluiax.
HEMETAJIJIOB C BOJIOM. CTPOUTH IPOAYKTHUBHOE
[ToHsiTHE «TUAPOKCHUIIBI. B3aUMOJICHCTRHE U
Peaxuuu 3amemenus- COTPYIHHYECTBO CO
B3aMO/JCHUCTBHEC BOJBI C CBEpPCTHHKAaMU U
METaJllIaMH. PeaKI_[I/II/I B3POCJIBIMU.
oOMeHa- THAPOIIU3 Be-
IECTB
45 | Ip3 IlpuzHaku [Ipu3Haku xumuuec- Beimosnnenue npocreiimux npu- | Habmonenue n onucanue | yMeHHE OMPEENATh YCBOEHHE TIpa-
XUMHNYECKUX KUX peaKHHﬁ €MOB O6paH_[CHI/I}I C na6opaT0p- IMPU3HAKOB U yc.]'[OBPIfI 1ICJIU U 3a1a4U JIes- BUJI THAUBUY-
peaxrmii HBIM 000pYyIOBaHUEM: C J1a00- TeUCHN XUMUECKHX PE- | TeEHOCTH, BEIOMpaTh | AIPHOIO U
paTopI;IBIM ITaTUBOM; CO CIIUP- | aKuuii, BbIBOABI Ha OCHO- CpE/CTBA peaTn3aLiy KOJUIEKTHBHOT'O
TOBKOW, C MEPHBIM IIMJIMHIPOM BaI-\I'I/II/I aHamM3a HaOIo Ie- TeNTH U TIPUMEHSTh HX 0e30macHoOro
C BECaMU B COOTBETCTBHUU C IIpa | HUM 32 IKCIIEPUMEHTOM . TOBEJICHUS B
BHJIAMHU TEXHUKH 0€30TIaCHOCTH Ha MPaKTHKe; GopMH- Ype3BhIYANHBIX
HabGmronenue 3a cBoicTBaMHu pOBAHNC HABLIKOB CUTYyalUsIX,
BEILIECTB U SABJIICHUSAMU, ITPOUC- HproﬂHTb XUMHICC™ | yrposxarommx
xonsmumu ¢ Bemectsamu. Coc- KHH SKCICPUMCHT, KU3HH U
TaBJICHUE BBIBOJIOB 110 PE3YJib- 3710pOBbIO




TaTam IPOBEAEHHOTO SKCIIEPHU- To1ei;
MEHTA.

46 | O6o061IEHNE U Brinonnenue 3aganuii Hcnonp3oBanue 3HakoBoro Mo- | KnaccupuunposaTsb ® YMEHHE CIIyIIATh U (dhopmupoBaHue
cucTeMaTu3arus | 10 reme «M3menenus, nenupoBanus. [lomyyenne xu- | U3ydeHHbIE OOBEKTHI U BCTYyMNAaTh B AUAJIOT, 3KOJIOTHYECKOTO
SHAHMII IO TeMe HPOUCXOSIINE C MHUUYECKON HH(pOpMay U3 pa3- | ABICHUS y4acTBOBATb B KOJUIEK- | MBILUICHUS: yMe-
«A3Menenus, BELIECTBAMM» JIMYHBIX UCTOYHUKOB. [Ipeacra- TUBHOM OOCYKICHUN HUS OLIEHUBAaTh
MPOHCXOJIAIIIHE C BJIeHHE MH(OPMALIUH 110 TEME pobeM, HHTErpHpo- CBOIO JIEATENb-

«M3MeHeHus1, MPOUCXOIAIINE C BaThCsl B TPYIIIY CBEPC- | HOCTb U MOCTYII-
BeLiecTBaMu BEIIECTBAMW» B BUIE Ta0JIuII, THHUKOB ¥ CTPOMUTH IPO- | KU APYTHX JIFO-
CXEM, OIIOPHOTO KOHCIEKTa, B JTYKTMBHOE B3aUMOJIei- | el ¢ TOYKH 3pe-
TOM YHCJIE C IPUMEHEHUEM CTBHE U COTPYAHUYEC- HUS COXPAHEHUS
cpeacts UKT TBO CO CBEPCTHUKAMH U | OKPY>KAIOIIEH
B3pPOCIIBIMU. cpeJibl

47 | KonTpoabHas pa-
6ota 3 o Teme
«3MeHeHus,

MIPOUCXOJIALIHNE C
BEIICCTBAMM
5. PactBopenue. PactBopsl. CBOHCTBa pacTBOPOB 3JEKTPOIUTOB 219

48 | Dnexrponutnuec- | ITonsrue 06 neKTposIHU- §36, ynip.1-5 | Onpenencnus nonstuii «onek- | Habmronenue u onucanue | yquTsiBaTh pasHbIe BOCIIUTaHHE

Kasl IUCCOIMAIHS | TUMECKON JUCCOLUALINH. TPOJMTUYECKAS JUCCOLMALIUA», | PEAKIMH MEXIY JJIEKTPO- | MHEHHUS U MHTEPECHI U Ka4yecTB JINYHO-
OJEeKTPOIMUTHI U HEDJIEK- «AIEKTPOJIUTHI»,KHEIIEKTPOIHN- | JIUTAMH C TIOMOIIBIO 000CHOBBIBATH cTH obecreunBa-
TposuThl. MexaHu3M I1- TBI». Xapaxmepusoeamby €CTECTBEHHOI'O (PYCCKO- | COOCTBEHHYIO MO3HIIMIO; | IOIIMX COLMAIIb-
CCOLMALUI DJIEKTPOJIN- o0rmine, 0coOeHHbIE H UHIIUBH- | TO WJIM POJTHOTO) SI3bIKA H HYIO MOOMJTB-
TOB C Pa3JIMYHBIM Xapak- JlyaJbHbIE CBOMCTBA KHCJIOT, A3BIKa XUMUU HOCTb, CII0CO0-
TepoM cBsizu. CTerneHb OCHOBAHHUH, COJIEH B CBETE TEO- HOCTb NIPUHU-
3IEKTPOJINTHIECKON TH- PHUH 3IEKTPOIUTHIECKOH JTHC- MaTh CaMOCTOSI-
cconnanuu. CHiIbHBIE U COLMALUU. ApeyMeHmuposams TEJIbHBIE
ci1a0ble MEKTPOJIUTHL. BO3MOKHOCTb ITPOTEKAHUS pelIeHus.

. UcnipiTanue BelecTB XUMUYECKUX pEaKlHi B pacT-
Y X PacTBOPOB HA IJEK- BOpax 3JEKTPOJIUTOB, UCXOMS U3
TPOIIPOBOHOCTH YCIIOBUI

49 | OcHoBHBbIE 11010~ | OCHOBHBIE ITOJIOKEHUS §37, ynp.1-5; | OnpeneneHus NOHATHH «CTe- Paznuyate «cuiabHbIE YMEHHE CITyIIaTh U (hopmupoBanue
xenus TOJI. TEOPHUH IJIEKTPOIUTHYEC- §38, yp. 1,2 | HEHb JUCCOLHUALIMM), KCUIIBHBIE | JJIEKTPOJIUTHD, «cmabple  |BCTymaTh B JHAJIOT, OTBETCTBEHHOT'O
UonHbIe ypaBHe- ckoil muccoruanmy.Pea- ANEKTPOIUTHD), «CTa0ble 3JeKT- | 3JIEKTPOIHTHD», KKaTHO-  |yd4acTBOBAaTh B OTHOIIIEHUS K
HUS peaKimit KUMH 0OMeHa, UITyle POJIMTBI», «KATUOHBI», «aHUO- HBI», «aHUOHBI», «KHCJIO- |KOJUIEKTHBHOM YUCHHIO,

1o konua. Knaccuguxa- HBD», «KACIOTBI», KOCHOBAHMS», | TBD», «OCHOBAHU, o0CyXIeHIH podIieM, TOTOBHOCTH U
1115l HOHOB U MX CBOICT- «conuy. COCTaBICHUE YPaBHE- | «COJIN». -YMEHHUE YYalIuXCsI CIocoOHOCTH

Ba. MonekymsipHble U
HWOHHBIC YpaBHEHUS pea-
KIUH.

HUHN DIEKTPOIUTHUECKON JHC-
COITMAIINH KUCIIOT, OCHOBAaHUH
u coseit. Mroctpanus npume-

MIPOU3BOUTH ITPOCTHIC
JIOTUYECKHE IEHCTBUS
(amanms, cuHTE3,

o0yJarommxcs K
CaMOPa3BUTHIO U
camoo0pa3oBa-




J1. 3aBHCHMOCTB DJIEK-
TPOIIPOBOTHOCTH YK-
CYCHOM KHCJIOTBI OT

pamMu OCHOBHBIX TOJIOXKEHHUHN Te-
OpHH DIEKTPOITUTHUIECKON JHC-
COIMAINH; TCHETUYECKOM B3a-

cpaBHEHHE, 0000IIeHIE

Hp.),
-pedaekcus crnoco0oB u

HHIO Ha OCHOBE
MOTHBAIHH K
00y4YeHUIO U

KOHLIEHTpauuu. [Brxe- HMMOCBSI3U MEXAY BELIeCTBAaMU ycIoBuUH neiicTBuS, [IO3HAHUIO,
HHUE OKpAIIEHHBIX (mpocToe BeuecTBO — OKCUA— KOHTPOJIb U OLICHKA
MOHOB B JIGKTPHYECKOM THIPOKCHII— COJib). Paznnye- rporecca u

noJe. HHUE KOMIIOHEHTOB JI0Ka3aTelb- pe3yIbTAaTOB

JI. 18. BzaumoneticTre cTBa (TE€3UCOB, APTYMEHTOB H NIeSTeILHOCTH;
PacTBOPOB XJIOPUIA HAT- (dopMeI nokazarenscTBa). Onpe-

pust M HUTpaTa cepeldpa. JIeJIeHNE TIOHSTHS «HUOHHBIE pe-

19. Ilony4yeHnue HepacT- akuny. CoOCTaBICHHUE MOJIEKY-

BOPUMOTI'0 THAPOKCUA U JSIPHBIX, TIOJHBIX M COKpAILEH-

B3aUMOJIEUCTBHE €I0 C HBIX NOHHBIX YPABHEHUH peak-

KHCJIOTaMHU UM C y4aCTHEM 3JIEKTPOJIUTOB.

50 | Kucnots!: kinac- Kucnotsl, nx knaccudu- | §39, ynp.1-6 | Cocrasnenne xapakrepuctuku | Knaccupuumposats YMEHHE CITyIIaTh U Bocrniutanne
CU(pHUKALMS U kauuda. [uccounanus ku- 00IIMX XMMUYECKUX CBOMCTB U3yYEHHBIC O0BEKTHI U BCTyIIaTb B JHAJOr, Ka4yeCTB JIMYHO-
CBOﬁCTBa B CBETE CJIOT U UX CBOMCTBA B KHCIIOT C HOSI/IHI/Iﬁ TCOPUH DJIC- SABJICHUA Ha6HIOI[eHI/IC u y4aCTBOBaThb B CTH O6CCHC‘II/IB3'
f1e)l| CBETE TEOPHHU DIEKTPO- KTPOJIMTHYECKON TUCCOLMALINN. | OIMMCAHUE PeaKLUuil ¢ KOJIJIEKTUBHOM FOLIUX COLMANb-

51 | KHCITOTEI: KIac- JUTHYECKOT Aucconua- $39, ynp.1-6 CocraBnenue MOJICKYIIAPHBIX, MIOMOILBIO SI3bIKA XMMUHU | OOCYXIEHHH NpolieM, | HyIO MOOHIIb-

ouu. B3aI/IMOI[eI/ICTBI/Ie IMOJIHBIX X COKPAIICHHBIX HOH- CTPOUTH MPOAYKTHBHOC HOCTB, Ccroco0-
CH(I)UHKaHHH 1 KHCJIOT C METAJIIAMHU. HBIX YPaBHEHUH pEaKLHii C B3aMMOJICHCTBUE U HOCTb NIPUHU-
CBOMCTBA B CBETC | 5 exrpoxumiraeckuii yuactueM kuciot. Habmrone- COTPYZIHHUYECTBO CO MaTh CaMOCTOsI-
191 psiN HaNpsKEHUN MeTa- HUE U ONIHUCAHUE PEAKLIUM C CBEPCTHUKAMU U TEJIbHEIE
52 | Kucnorsr: knac- n0B. B3aumojericteue §39, ynp.1-6 Y4acCTHUEM KUCIIOT C TIOMOILIbIO B3POCJIBIMH. pelieHusl.

cupuKanus u
CBOMCTBA B CBETE

o

KHUCJIOT C OKCHIaMHU Me-
TaJu10B. B3aumoencr-
BHE KHCJIOT C OCHOBaHU-
SIMHU- peaklus HeUTpaiu-
3aruy. B3auMmoaencTie
KHCHOT ¢ cojrsimu. Mc-
M0JIb30BaHUE TAOJIMIIbI
PacTBOPUMOCTH AJIS Xa-
PaKTepUCTHUKHA XUMHUIEC-
KHX CBOMCTB KHCJIOT.
JI1.20.B 3anMonericTBue
KHCJIOT C CHOBaAHHSIMHU.
21. B3anmojeicTBre
KHCJIOT C OKCHUIAMU
METaJJIOB.

22. B3anmoeicTBre
KHUCJIOT C MeTaJlJIaMH.

€CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO) SI3bIKA M SI3BIKA XH-
muu. [IpoBeieHHE OTBITOB, MO
TBEPXKJAIOLINX XUMHYECKUE
CBOICTBa KUCJIOT, C COOIIOIE-
HHUEM MPaBUIJI TEXHUKH Oe301a-
CHOCTH

-yMEHHUE Y4anTuxcs
IIPOU3BOUTH ITPOCTHIC
JIOTHUECKHE JIeHCTBUS
(ananmu3, cuHTE3,
CpaBHEHHUE, 0000IIEeHNE
-pedieKcus Croco0oB U
YCJIOBUM JEUCTBUS,
KOHTPOJIb U OLICHKA
rporecca u
PE3yJIbTaTOB
JIESITeIIbHOCTH;




23. B3aumogeiictBue
KHUCJIOT C COJISIMH

53 | OcHoBanus: kinac | Ocnosanus, ux knaceu- | §40, ynp.1-6 | Onpenenenue nonarus «ocuo- | Knaccuduuuposars [IpunuMatrot, coxpanstoT | opMUpPOBaHUE
cuduKkanys u (ukanums. Jlucconmarus BaHus». CoCTaBICHHUE XapaKTe- | M3YYCHHBIC OOBEKTHI H yueOHyI0 3a1auy, OTBETCTBEHHOT'O
CBOIICTBA B CBeTe | OCHOBaHMWM M MX CBOMCT- PUCTHKH OOINX XHMHYECKUX siBiteHust HaOmroneHre M |IITaHUPYIOT NIEHCTBUS B | OTHOIICHHUS K
§36)i| Ba B CBETE TEOPUU JICK- CBOWCTB OCHOBaHHM (menoqefl) OTIMCaHNE PeaKIi C COOTBETCTBHH C MOCTA- YUCHHIO,

. TPOJTUTHYCCKOM JUCCO- Y HEPACTBOPUMBIX OCHOBaHUI MIOMOIIIbIO  SI3bIKA XMMUU |BICHHOU 3ajaueH, TOTOBHOCTH U

54 | OcHopanus: Knac I_IEIaI_II/II/I. Bsaumopeiict- 340, ynp.1-6 Cc nofnunﬁ feopml 3JIEKTPOJIH- YCIIOBUSIMU €€ pealiu- CIIOCOOHOCTH
CH(be Karpia ¥ BH€ OCHOBAHMIA C COJISI- Traeckor auccormanuu. Coc- 3anuu oOyJaronmxcs K
CBOMCTBA B CBCTC | 1y icronp3oBanue Tab- TaBJICHUE MOJICKYJIAPHBIX, TIOJI- -yMEHHE CIyIIaTh U CaMOpa3BUTHIO U
191 JUIIBI PACTBOPUMOCTH HBIX ¥ COKPAIIEHHBIX HOHHBIX BCTYTATh B AUAJIOT, camoo0pa3oBa-

95 | OcHOBaHus: KIAC | mst xapaktepucruku xu- | §40, ymp. 1-6 YpaBHEHHUH peaklnii C y4acTu- y4acTBOBATh B KOJIJIEK- HHIO Ha OCHOBE
cupuKanus u MHUYECKHX CBOMCTB OCHO- eM ocHoBaHuil. Habmonenue u TUBHOM 00OCYXICHUH MOTHBAIIUU K
CBOMCTBA B CBeTE¢ | BaHU. B3aumonelicTeue OINMCAaHUE PEAKLIUI OCHOBAHUI po0JieM, CTPOUTh 00yUYCHUIO U
O iesoueit ¢ OKCUIaMu C TIOMOIIIBIO0 €CTECTBEHHOTO B3aNMOJICICTBHE U TTO3HAHMUIO,

HEMETAILJIOB. (PycCKOTO MIIM POJTHOTO) SI3bIKA COTPYIHUYECTBO CO
JI. 24. B3aumoneiicTBue u s3blka xuMud. IIposenenue CBEPCTHUKAMU U
Iesouei ¢ KHCIOTaMHu. OTIBITOB, TIOJITBEPIKAAFOIINX XH- B3POCIIBIMH.

25. B3anmopeiicTBre MHYECKHE CBOMCTBAa OCHOBAHHWM,

iesnoueit ¢ OKCUAaMu ¢ cOOMIo/IeHNEeM TIPABUIT TEX-

HEMETAJIIOB. HuKkHU O6e3omacHocTu. Cocragie-

26. BzaumoneiictBue HUE JOKJIaJa o TeMe, onpese-

LIEJI0YEH C CONSIMMU. JIEHHOH y4yuTelleM

27. Ilomy4enwue, CBOHCT-

Ba HEPACTBOPUMBIX OC-

HOBaHUH

56 | Okcunpl: knaccu- | O0oOIEeHHe cBeIeHN I §41, ynp.1-5 | Onpenenenus nonsruil «ueco- | Knaccuduuuposars [IpuHuMAalOT, COXpAHSIOT | YCBOSHHUE TIpa-
ukanus u cBoii- | 00 OKCHIAX, UX KIIaccu- neoOpa3yronire OKCUIbI», «CO- | U3y4eHHBIE O0BEKTHI U yueOHyI0 3a1a4y, BUJI MHIUBHUTY-
CTBA (hukanuy u CBONCTBAX. Ne00pa3yIoNIie OKCUABD), «OC- | SBICHUS IUTAHUPYIOT JCHCTBUA B | QJIBHOTO H

57 | OKCHABI: KITaccH- H.2§. BzaunmoeiictBue §41, ynp.1-5 HOBHBIC OKCHJIBI», «KUCIIOTHBIC KitaccndHImupoBath COOTBETCTBHH C OCTA- KOJIJICKTUBHOTO
(bHKAIHS B CBOI- OCHOBHBIX OKCHJIOB C okcuiby. CocTaBlieHHE Xapak- W3yHeHHbIE OOBEKTH 1 BJICH HOM 3a/1aueH, 6e301macHOro
S KACTIOTaMH. 2?.B3aHMO- TEPUCTHKH OOLIMX XUMHYECKHX | gpoopne [ae o fetne p | YCTOBIAMME €€ peannsa- | MOBEICHUA B

ZICHCTBHE OCHOBHBIX OK- CBOIICTB coneo6pa3y}0mn?( OK~ | onmcaHme peaKiyii 115011 Ype3BBIYAITHBIX
CHJIOB C BOJOH. CHJIOB (KHC?OTHBIX M OCHOBHBIX | (ycyion ¢ IOMOLIBIO -yMEHHE CIyIIaTh U CUTYaIHsIX,

30. B3aumopeiictBue )c MO3HIH TEOPHH SMEKTPOIN- | ecrecrpentoro (pyc- BCTYIAaTh B JAUAJIOT, YTPOKAIOIIHX
KHCIIOTHBIX OKCHJIOB C Trdeckoi auccormanuu. Coc- CKOTO HITH POJTHOTO) y4acTBOBAThH B KOJUIEK- JKU3HU U
menodamu. 31. Bzanmo- TABJICHUE MOJICKYISIPHBIX, LOJI= | gopiven p1gmnn yon s TUBHOM 00OCYKIECHUH 3I0POBBIO
JIEHCTBHE KUCIOTHBIX HBIX ¥ COKPAIIEHHBIX HOHHBIX pooIIeM, CTPOUTH JIO7e;

OKCHJIOB C BOJOU

YpaBHEHUH peaklyii ¢ y4acTu-
eM okcuoB IIpoBeneHue
OIIBITOB, IOATBEP)KAAFOIUX XU~

B3aUMO/ICHCTBIE U
COTPYIHUYECTBO CO
CBEPCTHHKAMH U




MHYECKHE CBOMCTBA OKCHIOB, C
COOITIOTIEHNEM TIPaBUIT TEXHUKH
6e3omacHocTH. CocTaBicHUE
JIOKJaa Mo TeMe, ONPENECIEH-
HOM CaMOCTOSITEIbLHO

B3pPOCIIBIMH.

58 | Conu: kmaccudu- | Comu, nx qucconmanua u | §42, ynp.1-5 | Onpenenenus nonaruit «cpen- | Knaccuduuuposars IIpunumator, coxpausitor | Bocnuranue
KaIlisl ¥ CBOICTBA | CBOMCTBA B CBETE TEOPHHU HUE COJINY», KKUCIBIE COJNY, W3YYCHHBIC OOBEKTHI U y4eOHYIO 33124y, KauecTB JTUYHO-
B cBete TDJI AIIEKTPOITUTHIECKOI zuc- «ocHOBHbIE conny. CocTaBie- | SIBICHHS Ha6n}0ne:HI/Ie W |MIaHAPYIOT JNEHCTBUSI B | CTH oOecriednBa-
59 | Comu: xnaccudu- | COLMALIN Bzaumogpeiict- §42, yrip.1-5 | HHE XapaKTepHCTHKH o6mnvx OTHCAHHE PEAKLIH CONeli | COOTBETCTBUH C IMOCTA- FOIIUX COTHANh-
KA B cBoficTBa | PR COMSH C MeTalTaMuy, XUMUECKHX CBOHCTB CONeli © C TIOMOIIBIO €CTECTBEH-  |BJICH HOM 3aja4eid, HYH MOOWJIb-
ey OCOOCHHOCTH ATHX peak- TTO3UIIMIA TEOPUH DIICKTPOIIH- HOTO (PYCCKOTO HITH YCIIOBHSIMH €€ peajn3a- | HOCTh, CII0CO0-
B cBeTC uuid. Bzaumonecteue Trdeckor aucconmanmu. Coc- | POAHOTO) S3bIKA U SI3bIKA | ITUU HOCTb IPUHU-
conei ¢ consamu.Mcnomns- TaBJIEHUE MOJIEKYJISIPHBIX, IO~ | XUMHHU. MaTh CaMOCTOSI-
30BaHUE TAOJIUIIBI PACT- HBIX U COKPAIIEHHBIX HOHHBIX TeJbHBIC
BOPHUMOCTH JJISI XapaKTe- ypaBHEHWH peaknuii C y4acTu- pelreHusl.
PUCTUKU XUMHUYECKUX eM conel. [IpoBeneHre onbIToOB,
CBOMCTB COJIEH. MOATBEPKAAIOIUX XUMUYECKUE
JI.32. B3anMonerncTBre CBOICTBA coJIeH, ¢ COOJIFOACHH-
collelt C KHCIIOTaMH. €M TpaBWJI TEXHUKH Oe30mac-
33. B3aumoseiicTue Hoctu. CocTaBieHue A0KIa1a
collel ¢ menoyamu. 0 TeMe, onpeeNEHHON caMmo-
34. BzaumonencTaue CTOSITEIILHO
COJIEH C COJIAMH.
35. BaumoseiicTue
pacTBOPOB CoJeit ¢
MeTaJlJIaMu
60 | 'eneTnueckas I'enetnyeckue psaasl Me- | §43, ymp.1,2, | OnpeneneHue noOHATHS «reHe- WnnrocTpupoBaTh: [IpuHMMalOT COXPaHSIOT | (OPMUPOBAHUE
CBSA3b MEKILY Taiwia v Hemerawna. I'e- | 3 ymm 4 (mo THYECKHUH psagy. CocTaBiaeHUE a) IpUMepaMu OCHOBHBIE | yueOHYIO 3a7ady, Tuia- OTBETCTBEHHOTO
KJIaccaMH Heop- HETHYECKas CBA3h MEXTY | BLiGopy) MOJIEKYJIA-PHBIX, OJHBIX 1 TOJIOKEHNs TEOPUr HUPYIOT IEUCTBUS B OTHOLIEHUS K
[AHMYECKHX Be- KJIacCaMH HeOpraHWdec- COKpamE¢HHBIX HOHHBIX AIEKTPOITUTUIECCKOM COOTBETCTBHH C [IOCTa- | YUCHUIO,
[IeCTB KX BEIIECTB YpaBHEHUI peaKIuii ¢ JIACCOTTHAITIH; BJICH HOM 3a7a4ei, TOTOBHOCTH U
ydacTueMm 31eKTponuToB. Coc- | 0) TEeHETHYECKYIO B3au- YCIIOBUSIMU €€ CIOCOOHOCTH
TaBJICHUE YPAaBHEHUM peakluuid, | MOCBS3b MEXIY BEIIECT- | pealu3auu o0yJarommxcs K
cootBercTBYIOmMUX IlocmenoBa- | BaMu (IIpOCTOE BEMISCTBO CaMOPa3BUTHIO U
TEIBHOCTH («IIETIOYKEe») Tpe- — OKCHUJ- TUAPOKCHU]T - camoo0pa3oBa-
BpaleHUI HEOPTAHUYECKUX COJIB). HUIO Ha OCHOBE
BEIIECTB Pa3IMYHBIX KJIACCOB. MOTHBAIINH K
BrimonHeHMe MpsiMOTo HHIYK- 00y4YeHUI0 U
THBHOI'O JIOKA3aTEJIbCTBA MO3HAHHUIO,
61 | [Ip4 Pemenue Pemienue sxcnepumen- OO0parnieHue ¢ 1a00PaTOPHBIM [InanupoBath u npoBo- YMEHUE ONPEACNATh yMEHHue

HKCIEPUMEHTAIIb

TAJIbHBIX 3a1a4

000opyIOBaHHEM U HarpeBaTeib-

JIUTh XUMHUYICCKUN JIKCITE-

eI U 3a0a9U

YIIPaBIATh CBOEH




HBIX 3a1a4 HBIMH NIpUOOPaMHU B COOTBETCT- | PUMEHT, CHOCOOHOCTb JesITEeNbHOCTH, II03HaBaTeIbHON
BUY C IPAaBWJIAMH TEXHUKHU O€- | JenaTh BHIBOJBI M yMO3a- | BBIOMPAThH CPeCTBa JESITENbHOCTBIO.
3omacHocTH Pacmo3naBanue KIIOYEHUS U3 HaOrone- | peajlu3aluy Lend |
HEKOTOPBIX aHMOHOB U KaTHO- Huil, IIPUMEHATH UX Ha
HOB. HabimromeHre CBOHCTB Be- MPAKTHUKE;

[IECTB M MPOUCXOASIINX C HU- ¢dhopmupoBaHue

MU gBieHnd. Onrcanue XUMu- HABBIKOB MPOBOJIUTH
YECKOI'0 3KCIIEPUMEHTA C IIOMO- XUMUYECKUN

IIBIO €CTECTBEHHOTO (PyCCKOTO 9KCIIEPUMEHT;

WA POJTHOTO) SI3BIKA M S3bIKA

XUMHU.

62 | O600meHne ITomyueHnne XuMU4ECKON HH- [Ipuanmatot, coxpansitor | @opmupoBanne ymenue | popmupoBanme
63 | cucremaruzanus IMoaror. K (dopManu U3 pa3UIHBIX UCTO- |y4eOHYIO 3a1auy, CIIyIIaTh U BCTYTATh B 9KOJIOTHYECKOTO

3HAHUH IO TeEME KOHTp. pab. yHuKOB. [Ipencrarnenue nHdO- |MWIAHUPYIOT NESHCTBUS B JYAaJIor, MBIIIICHUS
«PacTBOpeHHe. pMaluit 1o Teme «PacTtBOpeHue. COOTBETCTBUH C MOCTa- -YMEHHE YYalIuXCs YMEHHUSI OLICHU-
PactBopst. CBoii- PactBopsl. CBoiicTBa pacTBOPOB |BIICH HOW 3aa4eid, MPOU3BOMMTE NPOCTEIE | BATb CBOIO
CTBA PacTBOPOB AIIEKTPOJINTOBY» B BUJIE TAONUII, |YCIOBHSIMH €€ peannsa- JIOTHYECKHE ICHCTBUS JeSITeIBbHOCTD
CXEM, OIIOPHOTO KOHCIICKTa, B |LIUU (ananus, cuHTE3, CpaB- | MOCTYIKHU

SMCKTPOTUTOBY TOM YHCIIE C PUMEHEHUEM HeHue, 00001eHue. ), JIPYTHX ItoIei

cpencte UKT -peduiexcust crocoboB u
YCJIOBHI JEHCTBUA,

64 | KonTposbHas pa- -YMEHHE YHalIuXCs
0ota 4 1o TemMe IIPOU3BOAUTHL aHAIIU3,
«PacTtBOpenue. CHHTE3, CpaBHCHHUE,
PactBops1. CBoii- obobuenne
CTBA PACTBOPOB KOHTPOJIb U OLICHKA

pe3yIbTaTOB

DJIEKTPOIIUTOBY ‘

JIeSITEIIbHOCTH;

65 | Knaccudukarus | OKMCIUTENEHO-BOCCTa- Onpenenenus moHsTuil «okuc- | Kinaccudunuposats " YMEHHUE CIyLIaTh U pasBuTHe
XUMHUYECKUX pea- HOBUTCJILHBIC PCAKIIUH. JIUTCIIBHO-BOCCTAHOBUTCIIbHBIC HU3YUCHHBIC OOBEKTEI U BCTYIIaTh B JUAJIOT, CO6CTB€HHOFO
ki, OBP OnpeesnieHue creneHeit PEaKINNY, KOKHCIHUTEIbY, seienus, OBP y4acTBOBATh B [EJIOCTHOTO

OKHCJICHHUS JUISI DJIEMEH- «BOCCTAHOBHUTEIIbY, KOKHCJIE- yriryOJeHre npencTas- KOJIJIEKTHBHOM MHUPOBO33PEHNS,

TOB, 00pa3yIOIINX Be-

IIE€CTBa pa3HbIX KJIaCCOB.

Peakiuu monnoro oome-
Ha U OKUCJIMTEILHO-BOC-
CTaHOBUTEJIbHBIC PeaK-
. OKUCIUTEND U
BOCCTaHOBUTEb, OKHC-
JICHHE ¥ BOCCTAaHOBJIC-
uaue. CocTaBieHue ypa-

HUE, «BOCCTaHOBIEHUE». Kita-
ccudHKaIUs XUMHIECKHUX pea-
KLU 110 IPU3HAKY «M3MEHEHUE
CTETNIEHEW OKHUCIICHUS 2JIEMEH-
TOB». OnpeaeneHne OKUCIUTe-
JI1 1 BOCCTAHOBUTEIISA, OKHCIIE-
HUS U BOCCTaHOBJICHHUS.
Hcnonps3oBaHue 3HaKOBOTO
MOJIECTHPOBAHMUS

JICHUH O MaTepruajibHOM
CIWHCTBE MUpPaA,

o0CyX1eHIH TpodIieM,
~YMCHUE y4allluXxcCs
NIPOU3BOAUTEH IIPOCTHIE
JIOTHYECKHE CHCTBUS
(amanm3, cuHTE3, CpaB-
HeHue, 0000IIeHue ),
-pedaekcus crnoco0oB u
YCJIOBUU JEHCTBUS,

MOTPeOHOCTH U
TOTOBHOCTHU K
camooOpa3oBa-
HUIO,




BHCHUM OKMCIINTSIBHO-
BOCCTaHOBHUTEJILHBIX pe-
aKIMil METOJIOM 3JICKT-
pOHHOTO OanaHca.

J1. Bzaumoneiicteue
LIMHKA C CEpPOil, COJISIHOU
KHCJIOTOM, XJIOPUIOM
menu (I). ['openne mar-
Hus. B3anMmopeiicTue
XJIOPHOW U CEPOBOAOPO-
JTHOM BOBI

66 | CpoiicTBa n3yue- | CBOMCTBa MPOCTBIX Iloxrort. x CocraBnenue ypaBHeHuii okuc- | OBP yrioyOnenue npen- | yMeHue OonpeAessTh Le- | BOCIIUTaHHUE
HHBIX KJIACCOB Be | BEIEeCTB- METAIIOB U KOHTp. pal. JIUTENBHO-BOCCTAHOBUTEIBHBIX | CTaBJICHUH O MaTepualib- | JIM M 337a4M JESITENbHO- | TOTOBHOCTH K
ILIECTB B CBETE HEMETAIJIOB, KUCIIOT U peaKiuii METOJJOM JIEKTPOHHO- | HOM €JUHCTBE MUPA; CTH, BBHIOMPATh CPE/ICTBA | OCO3HAHHOMY
OBP COJICH B CBETE OKHCIIH- ro Oamanca. OnpeneneHue OKu- peanu3ayy e u BBIOODY JaJIb-

TEJBbHO-BOCCTAHOBUTEb- CIIUTENS U BOCCTAHOBUTEIIS, MPUMEHSTH X Ha Mpak- | Hewmei oopa-
HBIX peaKiui OKHCJICHHSI K BOCCTaHOBJICHHS TUKE; POopMUpOBaHHE 30BaTEIbHON
HaBBIKOB TIPOBOJIUTH TPACKTOPHH.
XUMUYECKUN KCTIEPU-
MCHT,
67 | MToroBast KOHTpO/ILHAs padoTa 5
68 | AHanu3 pe3ynbTaToOB KOHTPOJIHHON PabOTHI. yrayOJieHne TIpeacTaB-
JIEHUH 0 MaTepHaTbHOM
CIAMHCTBE MUPaA,
9 Knacc
Ne | Tema ypoka | comep:kaHue Jdomamnee Buapl 1esiTeJbHOCTH [TnanupyemMble pe3yJIbTaThl
Tun ypoka 3aJaHue y4alIMXCs HA ypoKe IIpeameTHsbIE MeranpeameTHele JInunoCTHBIE
1. O01mas XapaKTepUCTUKA XMMHYECKHX DJIEMEHTOB M XMMHUUYECKHX peakiuid 109
1 Xapakrtepuc- | Th B xabunere pusuxu. | §1, ynp.1-10 | XapakrepucTuka XMMUYECKUX OBJIaJICHIE OCHOBAMHU YMEHHE OpraHu30BhIBaTh | Bocrmranue
2 TUKA XUMH- XapakTepucTHKa diemMe- JJIEMEHTOB 1-3-TO MIEPHOIOB 10 | XUMHUYECKOW 'PaMOTHOC- | yu4eOHOE COTPYIHUYECTBO | KAYECTB
YeCKOro 3je- | HTa 110 €ro MOJIOKEHHIO UX TOJIOKEHUIO B [leproauyec- | TH: CIOCOOHOCTBIO aHAa- | U COBMECTHYIO JIESITeNb- | JIMYHOCTH
MeHTa Ha oc- | B 1leproamyeckoii cuc- KOM CHCTeME XHMHYECKHUX 3J1e- | JIM3UPOBATh U OOBEKTUB- | HOCTh C yYHTEIIEM U o0ecneunBaroIInX
HOBaHMH €ro TEME XUMHNYCCKHUX DJIC- MCHTOB ,21 n. Me‘fmeﬂeeBa; HO OLICHHBATh KU3HCH- CBEPCTHUKAMMU, pa6OTaTB CouaJIbHYIO
nonoskerus | MEHTOB . Y. Mennenee- XMMHYECKHX CBOMCTB aM(pOTep- | HbIe CHUTYalluy, CBS3aH- | MHAUBUAYAJIBHO U B TPYy- | MOOMJIBHOCTB,
Ba. CBOWCTBA OKCHJIOB, HBIX OKCHJIOB U THIPOKCHUJIOB. HBIC C XUMHUECH, HaBbIKa- | IIE: HAXOAUTh o0IIee CIIOCOOHOCTH
Hepuﬂonnqe- KHCIIOT, OCHOBaHHMH U CO- CocraBienne MOJICKYJISIPHBIX, MU O6e30macHoro oopa- pelIeHue 1 pa3pemiaTh HNPUHIMATH
CKOM CHCTEMC | neji g cBeTE TEOpHH TIOJTHEIX U COKPAIIEHHBIX HOH- | ICHHUS C BEIIECTBAMH, KOH(JIMKTHI Ha OCHOBE CaMOCTOSATEIbHBIE
AWM. Menne- | ypexrponurnueckoit au- HBIX YPaBHCHUI peakiui UCIIONIb3YEMbIMU B COTJIACOBaHMS TO3ULUI U | pEIICHUS.

JiecBa




CCOLIMAITUH B OKHUCIIe-
HUS-BOCCTAHOBJICHMSL.

. Mopenu aToMOB 3J1€e-
MeHTOB 1-3-ro meproaoB

MOBCEIHEBHOMN KU3HU,

y4€Ta UHTEPECOB;

Awmdortepnsie | [lonarue o mepexonuesix | § 2, yop. 1-4 | Onpenenenue NOHATUS «am- OBJIA/ICHUE YMEHUEM (hopmynupoBats, apry- hopmupoBaHme
OKCHIBI U anemenTax. Amdorep- (hoTepHBIC COEANHEHUSD. aHaJM3UPOBATH U ILIa- MEHTHUPOBATh U OTCTaU- | OTBETCTBECHHOTO
THAPOKCHABI | HOCTD. I'enetnueckuit Habmtonenue u onucanue pe- HUPOBATh 3KOJIOTHYECKH | BaTh CBOE MHEHHUCE; OTHOIIICHUS K
P TIEPEXOIHOTO dJIe- aKIWH MEXIy BellecTBaMu Oe3ormacHoe MOBEIEHNUE | YMEHHWE OLEHUBATh Ipa- | y4ue-HHIO,
MEHTAa. C TIOMOTIIBIO €CTECTBEHHOTO B LEJISIX COXPaHEHUS BHJILHOCTH BBITIOJTHEHUSI | TOTOBHOCTH U
JI. 1. Tlony4denue ruapo- (pycckoro uiy poHOTO) 3JI0POBBS M OKPYIKAIOIIe | yueOHOU 3a7auu, coOCT- | CIIOCOOHOCTH
KCH/Ia IIMHKA U UCCIIE0- SI3BIKA W SI3BIKA XUMUH. CpeIsl; BEHHBIE BOBMOXKHOCTH €€ | 00y4arommxcs K
BaHHWE eTr0 CBONCTB [IpoBenenme onpITOB, OI- pelIeHus; CaMOpa3BUTHIO U
TBEPXKAAIOMINX XHMHUYe- camMoo0pa3oBa-
CKHe CcBOIcTBa aM(OTEPHBIX HUIO Ha OCHOBE
OKCHJIOB ¥ THAPOKCHIOB MOTHBAIIAU K
00y-4CHHIO U
N03HA-HUIO
[Mepuoanuec- | [lepuommueckmii 3axkon u | §3, ynp.1,2,5, | Onpenenenne BunoB knaccudu- | yraybneHue npeacras- YMEHUE OPraHU30BbIBaTh | YCBOCHHE MPABUI
kuii 3akog u | [leproamueckas cucre- 6, 8 KaIl{: €CTECTBEHHOW U UCKYC- | JICHWH O MaTepUAIbHOM | ydeOHOE COTPYIHUYECTBO | WHANBHYaTbHO-
HepI/IOI[I/Iqu- Ma XUMHUYECKUX JJICMCH- CTBEHHOM. CO3I[3HI/IC Moneneﬁ C CIANHCTBE MUPaA, 1 COBMECTHYIO OCATCIIb- 'O 1 KOJIJICKTUB-
Kas crcrtema | TOB J.N.Menneneena. BBIJICJIEHUEM CYIIECTBEHHBIX HOCTb C YUUTEJIEM U HOTO
I U. Mene- Paznuunbie popmel Ta6- XapaKTEepPUCTUK 00BEKTA H TIpe- CBEpCTHUKAaMHU; paboTaTh | O€30macHOro
smn Iepuoanyeckoit JICTaBJICHUEM HX B IIPOCTPAHCT- UHJVBUAYAIBHO U B IPy- | IOBEJCHUA B
JleeBa B CBETC | o yetems. BEHHO-TpadUUECKON UK 3HA- nre: HaXoUTh o0IIee YPE3BBIYANHBIX
yHCHI O JI. 2. MopenupoBaHnue KOBO-CHMBOJIMYECKOH (hopme pelieHre 1 pa3penaTh CUTYaIHsIX,
CTpOCHNH noctpoenus lepuomu- KOH()JIMKTH HA OCHOBE YTPOKAIOIIAX
aroma gyeckoit cucremsr 1. U. COTJIACOBAHUSI MTO3MIINH U | )KU3HU U
Menpeneena yuéTa HHTEPECOB; (OPMY- | 3T0POBBIO JIOACH;
JTUPOBATh, APTyMEHTUPO-
BaTh U OTCTauBaTh CBOE
MHEHHUE;
Xumudeckas | Xumuueckas opranusa- | §4, ynp.1-5 XapakTepucTHKa POJIM XUMHUYe- | IPUOOPETEHUE OITbITa YMEHHUE CaMOCTOSTEILHO
OpraHu3anusi | s KHBOI U HEKUBOM CKHX 3JIEMEHTOB B )KUBOH WM HEe- | WCIIOJIB30BAHUS PA3JINY- | OMPENENSITh IS CBOETO
JKWBOM M He- | MPUPOAbl. XMMUYECKUI *KuBOM mpuposie. CocTaBiIeHNEe | HBIX METOJOB H3y4YeHHsS | OOy4YeHUs, CTAaBUTh U
JKHBOIL [IPH- COCTaBUSIJIpa, MaHTHU U aHHOTAIlUH K TeKCT}i. Omnpene- BEIIECTB (dhopMynHupoBaTh IS
OB 3eMHOI KOpBL. XUMHUYe- JICHUE [eTN YIeOHO! JesTelb- yriayOyieHue npeicTaB- | ceOs HOBBIE 3a/1a4H B

CKHE 3JIEMEHTBHI B KJIET-
Kax KUBBIX OPTaHU3MOB.
Maxkpo- 1 MUKpoO3JIeEMeE-
HTHI.

. Mopenb ctpoeHust

HOCTH C IIOMOIIbI0 YUUTENS U
CaMOCTOSITEIbHO, IIOUCK CPeJl-
CTBa €€ OCYIECTBIICHHUS 110
IUTaHy, CONIOCTABICHUE CBOMX
JIEHCTBUH C TENBIO ¥ TP HE00-

JIEHU 0 MaTepruagIbHOM
€NHCTBE MUPA;

yaé0e 1 TT03HABaTEILHOM
JeSITeNbHOCTH,
Pa3BHBATh MOTUBHI U
HMHTEPECHI CBOEH
I103HABATEJIbHON




3eMHOT'0 I11apa B TOTIe-
peYHOM pazpese

XOMMOCTH UCTIPABIICHUE OLIN-
0OK C IOMOIIIBIO YUUTEIS U
CaMOCTOSITETILHO

JCATCIIBbHOCTH,

Knaccuguka- | O6o0menue ceenenuii o | § 5 1o cimop: | Onpenenenus NOHATUN «XMMH- | OBJIaJICHHE OCHOBAMHU YMEHHE ONPEAEIATh 10- | YCBOCHHE MPABUI
IS XUMHYe- | XMMHYECKUX PEAKUMAX. | «MpI MOJOMI- | 9ECKas PEaKUMs», «PEaKIMHU CO- | XHMUYECKOM TPAMOTHOC- | HATHS, CO31aBaTh 0000~ | HHAMBHIYAIIbHO-
CKHX peaK- Knaccmbnxaunil XUMH- | 11 K OYeHb €AMHEHUNY, «PEaKLuu pasio- TH: CIIOCOOHOCTBIO aHA- | IEHHs, yCTAaHABIMBATh r'0 U KOJIIEKTHB-
it 1o pas- HECKHX PEAKLM 110 PA3- | payeyomy. ..y, | KEHUD, «peaKiin oOMeHa», JU3UPOBATh U OOBEKTUB- | aHAJIOTHH, KIACCU(PUIHU- | HOTO
THYHBIM Oc- | WAYHBIM OCHOBAHHSAM: yrp.1, 2 «peaKiii 3aMEIEHIsY, «Peak- | HO OLEHMBATh JKU3HEH- | POBATH, CAMOCTOATENLHO 6e3omacHoro
COCTaBY U YHCILy pearu- UM HEHTpanu3auny, «3K30- HBIE CUTYyalluH, CBSI3aH- | BBIOMPAaTh OCHOBAHUS U [IOBEICHUSA B
HOBAHHAM PYIOLIMX 1 00pa3yIomu- TEPMHUYECKUE PEAKLIUN», «IHJ0- | HBIE C XUMHUEH, HABBIKA- | KPUTEPHH AJIs KiacCu(U- | Ype3BbIUAHBIX
XCsI BEIIECTB, TEMJIOBOMY TEPMHUYECKUE PEAKLUN», «00pa- | Mu 6e3omacHoro oopa- KalluH, yCTaHABIIMBATh CUTyaLusx,
3¢ dexTy, HanupaBIECHUIO, THUMBIE PEaKLHN», KHeOOpaTu- LICHUS C BEIIECTBAMH, MIPUYMHHO — CIEJCTBEH- | YTPOXKAOIINX
W3MEHEHUIO CTeneHel MbI€ peaKIui», OKUCIUTEIbHO- | UCTIOIb3yEMbIMH B HBIE CBS3H, CTPOUTH JKU3HU U
OKHCIIEHUS 3JIEMEHTOB, BOCCTAaHOBUTEIIbHBIE PEAKIMN», | IOBCETHEBHOM KU3HH; JIOTHYECKOE paccyX1e- | 3A0POBBIO JIOACH;
00pasyromux pearupy- «TOMOTE€HHBIE PEAKLIUN», «TeTe- | YMEHHUEM aHAJIN3UPO- HUE, YMO3aKJIIOYCHUE U
IolIHe BellecTBa, dase, pOTeHHBIE peaklUny, «KaTajJlu- | BaTh U IJITAHUPOBATH JIeNIaTh BBIBOJIBL;
WCIIOJIb30BAaHUIO KaTa- TUYECKHE PeaKIN», «HeKaTa- 9KOJIOTHYECKH Oe3o11ac-
nM3aropa. JUTUYECKNE PEaKLUN», «TETJIO- | HOE MOBEIEHHUE B LIETIIX
JI. 3. 3ameienue Meau B BO# 3(pPeKT XUMHUECKO peak- | COXpaHEHHS 3T0POBbS U
pacTBope cynbdara Mmenu Iuuy. XapaKTepucTUKa XUMHU- OKPY>KaroIel Cpepl;
(IT) »xemne3om YECKHUX PEAKUUH MO pa3IuyHbIM
npuszHakaM. CocTaBiIeHHE MO-
JIEKYJIAPHBIX, TOJHBIX U COKpa-
IEHHBIX HOHHBIX YPaBHEHUN
peakuuii. OnpeneneHue oKuc-
JIUTENSI 1 BOCCTAHOBUTES, OKH-
CJIEHUS U BOcCTaHOBJIeHUs. Ha-
OJI0ZIeHUE 1 OITMCAHUE PeaKkUni
MEX/1y BEILECTBAMH C ITOMO-
IIBI0 €CTECTBEHHOTO (PyCCKOTro
WJIM POJTHOTO) SI3bIKA U A3BIKA
xumuu. [Ipencrasienue nagop-
Marmu 1o Teme «Kiaccuduka-
LUl XUMUYECKUX PEAKIU» B
BUzE TaOJIHLI, CXEM, OLIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IIPH-
meHeHueMm cpenctB UKT
INousarue o ITonsiTue o ckopoctu Xxu- | §5 0 kKoHIa, | OnpeneneHue MOHATHS «CKO- (dbopMupoBaHue nepBo- yYMEHHUE OpraHu30BbIBaTh | Bocnutanue
CKOpOCTH XH- | MHYecKkoii peakuuu. ®a- | yrip. 3-8 POCTb XUMHYECKON PEAKIIUN». HaYalbHBIX CUCTEMATH- | y4eOHOE COTPYAHUYECTBO | KaUeCTB JTMYHO-
MUYEeCKOI KTOpBI, BIUSIOIIUE HA OOnbsicHEHUE ¢ IPUBEICHUEM 3UPOBaHHBIX IPEACTaB- | U COBMECTHYIO JIeSIT€Nb- | CTU oOecrieuuBa-

peaKImn

CKOpPOCTb XUMHNYECKHX

MIPUMEPOB BIUSHUS HEKOTOPBIX

JICHUM O BEIECTBAaX, HX

HOCTBH C YUUTCJIEM U CBE-

FOIIMX COLMAJIb-




peakrwuii. [l. 3aBucu-
MOCTH CKOPOCTH XHMH-
YECKOM peaKkuuu OT Ipu-
POIIBI pearupyronmx Be-
IeCcTB. 3aBICHMOCTD
CKOPOCTU XUMHUYECKOM
peaKIu OT KOHIEHTpPa-
LMY pearnpyromnx Be-
LIECTB. 3aBUCUMOCTh
CKOPOCTU XUMHUYECKOM
peakuy OT TUIOMIAAH CO-
MIPUKOCHOBEHMUSI pearu-
PYIOIIUX BEUIECTB («KH-
AU CII0i»). 3aBUCH-
MOCTH CKOPOCTH XUMH-
YECKOU peakluu OT TEM-
nepaTyphl pearupyronmx
Bewects JI. 4. 3aBucu-
MOCTH CKOPOCTH XHUMH-
YECKOM peaKkuuu OT IpH-
POIBI pearupyrommx Be-
IIECTB HA IPUMeEpPE B3au-
MOJIEMCTBHUS KUCJIOT C
MeTtautamu. 5. 3aBucu-
MOCTh CKOPOCTH XHUMH-
YECKOM peakluu OT KOH-
LIEHTpaIlUH! pearupyro-
LIUX BEILECTB Ha MpUMe-
pe B3auMOJICUCTBHUSI LIU-
HKacC COJISTHOM KHUCIIOTOMN
pa3IUYHOM KOHIIEHTpa-
1mu.6. 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKOMN
peaKIiy OT TUTOIIAIH
CONPUKOCHOBEHHUS pea-
TUPYIOIIUX BEIIECTB.

7. MopenupoBaHHUE «KH-
TISAIEeTo cIos». 8. 3aBu-
CUMOCTH CKOPOCTH XU-
MHUYECKON peakiuu OT
TEeMIIEPaTypPhl pearupyro-

(hakTOpPOB HA CKOPOCTH XUMHU-
JecKkux peakiuii. Habmonenue
U OMMCAaHUE PEaKIHUi MEXIy Be-
MIECTBAMH C TIOMOIIIBIO €CTECT-
BEHHOTO (PYCCKOTO HJIH POHO-
ro) si3bIKa | s13bIKa XuMud. [Ipo-
BEJICHUE OMBITOB, MOATBEPKIa-
FOIIMX 3aBHCUMOCTH CKOPOCTH
XHUMUYECKOH peaklnuu OT pa3-
JUYHBIX (pakTOpOB-

MIPEBpAIICHISIX, YTIy0-

JIEHHE MPEICTaBICHUH O
MaTepHUaIbHOM €JIMHCT-
BE MUDA;

pCTHUKaMH; paboTaTh
VHANBUIYAITHHO U B TPY-
IIIe: HaXOIUTh 00IIee
pelIeHre 1 pa3penaThb
KOH(JIMKTBI HA OCHOBE
COTIJIACOBaHUSA MO3ULUN U
y4€Ta UHTEPECOB;
(hopmynupoBath, apryme-
HTUPOBATh H OTCTaUBATh
CBOE MHCHIE;

HYI0 MOOHITB-
HOCTb, CII0CO0-
HOCTh IPUHUMATh
CaMOCTOSITEIbHBIE
peIeHusI.




IIMX BEIIECTB Ha IIpUMe-
p€ B3aUMOJICUCTBUA OK-
cuna meau (1) ¢ pactBo-
pOM CEepHOM KHUCIIOThI
MpU Pa3IMYHON
TeMIeparype

8 Karamuzaro- | Karamuzarops! u xata- §6, ymip.1-5 OrnpeneneHre NOHITHS «KaTa- OBJIAJICHHE OCHOBaMHU BJIaJICHHE OCHOBAMHU Ca- | YCBOCHME IPABMI
pBI 3. UHrnouTopel. AH- nu3atopy. Habmiofenne u onmu- | XUMHYECKOW TPaMOTHOC- | MOKOHTPOJISI, CAMOOIIEH- | HHANBUAYAIbHO-
TroKcuAaHThL. M. ['omo- CaHMe PeaKIil MeX/Iy BEeIIeCT- | TH: CIOCOOHOCTBIO aHa- | KU, IPUHSTHS PEIIEHUH U | TO M KOJUIEKTHB-
TEHHBIN U TeTEPOTr€HHBIN BaMH C TIOMOIIBIO €CTECTBEHHO- | JIN3UPOBATh U OOBEKTHB- | OCYIIECTBICHHUS OCO3HA- | HOTO
karanu3. epMeHTaTHB- ro (PyCCKOTO WIJIH POJTHOTO) HO OIEHHUBATh KU3HEH- | HHOT'O BBHIOOpA B yueo- 0e301acHOTOo
HBIH Katanu3. UHruou- SI3bIKA U s13bIKa XUMuU. [IpoBe- | Hble CUTyaluu, CBA3aH- | HOW M MMO3HABATEIbHOMI MOBEJICHUS B
poBaHuC. ACHHUE OIIBITOB, MOATBCPXKAAIO- HBbIC C XI/IMI/ICI\/'I, HaBBbIKa- JCATCIIBHOCTH, ‘-IpCSBBI‘-I&ﬁHLIX
JI. 9. Paznoxxenue nepo- LIUX BIMSIHUE KaTalu3aTopoB MU 0e30I1acHOTo 00pa- CUTYaIIMsIX,
KCHJIa BOJIOPOJIa C TIOMO- Ha CKOPOCTh XHMHYECKOW pea- | IIEeHHUS C BEIECTBAMH, YTPOKAIOIIAX
IO OKCHJAa MapraHia KInun HCIIOJIb3YCMBIMH B JKHU3HU U
(IV) u xaranassl. IIOBCEHEBHOM KU3HY; 3J10POBBIO JIFOJEH;
10. O6HapyxeHHe KaTa- YMEHUEM aHAIU3UPO-
7136l B HEKOTOPBIX TTH- BaTh U IUIAHUPOBATH
HIEBBIX MPOAYKTaxX. 11. 9KOJIOTHYECKH Oe3o11ac-
WNurunbupoBanue B3au- HOE TIOBE/ICHUE B IIETISX
MOJICCTBUS KUCIIOT C COXPaHEHUS 37I0POBbS U
METaJUIaMHU  YPOTPOIIU- OKPY’KaroIlEl Cpeibl;
HOM
9 O000111eHIE U CHCTEMATHU3aIl1s 3Ha- noBTOp. §1-6 | [IpencraBnenne nunpopmanuu (hopmupoBanue YMEHHE OTPEACISATh M0- | GOpMHUpPOBaAHHE
HUHU IO TEME ((061]_[2[;[ XapaKTepUCTH- 1o teMe «BBenenue. O6H.laf[ NEPpBOHAYAIBHBIX HATHA, CO31aBaTh 0000- OTBE€TCTBCHHOT'O
Ka XUMHNYECKHUX AJIEMEHTOB U XUMHNYE- XapaKTCPpUCTUKA XUMHNYCCKUX CUCTEMATHU3NPOBAHHBIX I€HUA, yCTaHaBJIMBATb OTHOIIICHUS K
CKHX PEaKIHil. BHCVMGHTOB u XI/IMI/I‘-IGUCKI/IX peak- | mpencTaBieHUuH O aHaJIOTHH, KJIAaCCH(DUIM- | YUCHHIO,
uuid. [lepuoguyeckuit 3aKoH U BEILIECTBAX, MX pOBaTh, CAMOCTOSITEILHO | TOTOBHOCTHU U
[lepuoamueckas cucreMa XuMHU- | TPEBPAIICHUAX U IPAaK- | BRIOMPATh OCHOBAHUS U CTIIOCOOHOCTH
yeckux neMeHToB [|.M1.Menne- | THUECKOM MPUMEHEHNH; | KPUTEPHH UIA Kiaccudu- | oOydaronmxcs K
JIeeBa» B BUJE TAOIHUII, CXEM, Kallu¥, yCTaHABIUBATh CaMOPAa3BUTHUIO U
OTIOPHOr'0 KOHCIEKTa, B TOM MIPUYUHHO — CJICJICTBEH- | caM000pa30BaHU
YHnCJIC C IPUMECHCHUEM CPECIACTB HBIC CBA3H, CTPOUTH O Ha OCHOBC
HUKT JIOTUYECKOE pacCyke- MOTHUBALIMH K
HUE, YMO3aKIIOYEHUE U 00y4EHHIO U
JIeNNaTh BBIBOJBI; MO3HAHMUIO,
10 | Konrponsnas pabora 1 no teme «O6- | §7, ynp.1-6

mas XapakKTCpUCTUKa XUMHYCCKUX
9JICMCHTOB U XUMHNYCCKHNX peaKL{Hi/’I»
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Ananu3 pe3ynbTatoB KP Nel

2. Meramer 174

12 | I[Tonoxeuue [Tonoxenune meramnos B | §8, ynp.1-3; OmpeneneHre MOHITHS «METa- | OBJIAJIECHUE OCHOBAMH yYMEHHE OIIEHWBATh Npa- | GOopMHUpOBaHHE
3JIEMEHTOB- Hepronuyeckoii cucre- | §9, ynp.2,4,5; | uib». CocTaBieHHe XapaKTe- XMMHYECKOM TPaMOTHOC- | BUWIBHOCTD BBIIIOJHEHHS | OTBETCTBEHHOTO
METaJJIOB B M€ XUMHYECKHX dJIeMe- §10,ymp.2 PUCTHKH XUMUYECKHX EMEH- | 141+ c10COGHOCTIO yueOHOI 3a1a4H, CO6CT-” OTHOILIEHUS K
Iepuoauuec | HTOB . .Menpeneesa. win 4 (110 TOB-METAJIIOB MO HX T0II0%Ke- AHATEEPOBATS H BEHHBIE BO3MOYKHOCTHU €€ | Y4EHHIO,

. Meramueckast Kpucra- uuto B [lepronnyeckoii cucre- pelIeHNsT; BIaIeHHue OC- | TOTOBHOCTH U
KON CHCTCMC . BBIOODY) 00BEKTUBHO OLIEHUBATD
JUTHYECKas penéTka u M€ XUMHYECKUX dJIeMeHTOB Jl. HOBaMH CAaMOKOHTPOJIS, | CIIOCOOHOCTH
JA.1. Menne- YKM3HEHHBIE CUTYallUH
MeTaJuIn4yecKas XuMuue- U. Menpneneesa. Xapaktepuc- yanuu, CaMOOLICHKH, IPUHATHS | OOYYaIOIINXCS K
JIeeBa U OCO~ | rag cesi3b. OGmme ¢bu- THKa CTPOEHHUS U 001X (pu3K- | CBA3aHHBIE C XUMUEH, pelIeHni ¥ OCYIIEeCTBIIe- | CAMOPa3BUTHIO U
GennocT 3MYecKHUe CBOHMCTBA Me- YECKHUX CBOMCTB IIPOCTBIX BE- HABBIKAMHU OE30IIACHOTO | HHSl OCO3HAHHOTO BBIOO- | caMo0OOpa3oBaHH
CTPOCHHA UX | tammoB. CrutaBbl, X LecTB— MeTamioB. OGbsCHe- | oGpawwenus ¢ BewwecT- pa B y4eOHOU ¥ TI03HaBa- | 10 Ha OCHOBE
atomoB. Ou- CBOMCTBA U 3HAUECHHUE. HUE 3aBUCUMOCTH CBOWCTRB (MM BAMU TCIBHOM JICATECIFHOCTH, MOTHBAIIUH K
3UYECKUE . O6pa3ies! crimaBoB MpeIcKa3aHne CBOWCTB) XUMHU- ’ 00y4eHHIO U
CBOIICTBa Me- YECKUX IEMEHTOB-METAJIOB OT MO3HAHHUIO,
Tamios.Ciuia- nonoxxeHus B [leproanueckoit
BEI CHUCTEME XUMHUYECKUX dIIEMEH-
toB JI. 1. MenneneeBa. Ycra-
HOBJIEHHE TIPUYMHHO-CJIE/ICTBE-
HHBIX CBSI3€H MEXIy CTPOCHHUEM
aToMa, XUMHUYECKOH CBSI3bI0, TH
II0M KPUCTAJNINYECKOHN peréT-
KH METaJJIOB U UX COCTMHEHUIA,
YX O0OIUMHU PU3UIECCKIMH
CBOMCTBaMH

13 | Xumuueckue | XUMHYECKHE CBOWCTBA §1 1, ynp.2 Omnpenenenne TOHITHSI «PSIT Bocmnuranue xkauects BJIaJICHHE OCHOBAaMH ca- Bocmnuranue
CBOMCTBA METaJlIOB KaK BOCCTAHO- | yyum 3 (1o AKTUBHOCTU METAJUIOBY». XapakK- | JINYHOCTH MOKOHTPOJIS, CAMOOIIEH- | Ka4eCTB JIMYHO-
METaIOB BUTEJIEH, a TaKXKe B CBE- BHIOODY), 5 TEPUCTHKA XHMUIECKHX 00€eCTIeYnBaOLINX KU, IPUHATHUS PEUIeHH U | CTH 00ecrieunBa-

Te MX MONOKEHNA B O™ |y 7 (10 CBOMCTB MPOCTHIX BEIIECTB- M€~ | COIMAIBHYIO OCYIIECTBJICHHSI OCO3HA- | FOIIHX COITHAIIb-
KTPOXHMHIECKOM PAILy BEIGODY) TaJUIOB. O6U'B$[CHGHI/IC 3aBUCHU- MOOHIIFHOCTB, HHOTO BbIOOpA B yqe6-v HYI0 MOOHITB-
HanpsHKEHUI METaJlIoB. MOCTH CBOMCTB (MJIH MIpeAcKa- CIIOCOOHOCTD HO ¥ O3HaBaTEIbHON HOCTb, CIIOCO0-

J. BzaumopeiictBue me- 3aHUE CBOMCTB) XUMHYECCKHX MIPUHUMATH JeSITEIIbHOCTH; HOCTb ITPUHUMATh
TaJJIOB C HEMETAJUTAMHU. 3JIEMEHTOB-METAJIJIOB OT MOJIO- | CAMOCTOSITEIIbHBIE CaMOCTOSITETIbHBIE
JI. 12. B3aumogpeiictBue xenus B [leproguueckoil cuc- | pemieHus. peleHus.

pacTBOPOB KHUCIIOT U
coJIeH ¢ MeTayIIaMHu

TEME XUMUYECKHUX 3JIEMEHTOB
1. Y. Menneneera. CocraBiie-
HUE MOJICKYJISIPHBIX YpaBHEHUH
peaknui, xapakTepu3yOIIX
XMMHYECKHE CBOICTBA MeTall-
JIOB ¥l X COCTUHEHUIL: DJIEKT-
POHHBIX YpaBHEHHI MTPOIECCOB




OKHCIICHUS-BOCCTAHOBJICHHST,
YpaBHEHUH 3JIEKTPOIUTHYECKON
JTUCCOIUAITVH; MOJICKYJIIPHBIX,
TIOJTHBIX ¥ COKPAIEHHBIX HOH-
HBIX YPABHEHUH peakuuil ¢ yya-
CTHEM BJICKTPOJIUTOB. Y CTAaHOB-
JICHUE IPUYNHHO-CIIC/ICTBCH-
HBIX CBSI3€H MEXy CTPOCHHEM
aTOMa, XUMUYECKOH CBS3BIO,
TUTIOM KPUCTAJUTMYECKON pe-
METKH METAJUIOB M UX COEITH-
HEHMH, NX XUMHUYISCKHUMH CBOM-
ctBamu. HalOmoienue u onuca-
HUE XUMUYIECKOTO IKCTIEPUMEH-
ta. [IpeacraBnenne napopma-
LMY B BUJIE TAOJIHUII, CXEM,OII0-
PHOTO KOHCIICKTa, B TOM YHCIIE
¢ npumenenuem cpeacts UKT

14 | Tlonyuenue Mertamnibl B mpupoze. §12, ynp.2-4 | CocTaBieHue MOJIEKYIAPHBIX (hopmMHupoBaHuE NEPBO- YMEHHE OPTaHU30BEIBaTh | (POPMHUpPOBAHHE
METAUIOB O6mire cnocoOb! HX ypaBHEHUI peakluii U JIeKT- HAYaJIbHBIX CUCTEMAaTH- | Y4eOHOE COTPYAHUYECT- | OTBETCTBEHHOTO
MOJTyYCHUSI. poHHBIX ypaBHeHui [IporieccoB | 3MpOBaHHBIX MPEACTaB- | BO M COBMECTHYIO JIesiTe- | OTHOILEHHS K
JI. 13. O3HakomneHue ¢ OKHCJICHUSA-BOCCTAHOBJICHHUS, JICHUH O BELIECTBaX, UX | JIHOCTh C YUUTEJIEM H YUCHHIO,
pyJamu xenes3a XapaKTEepPHU3YIOIIUX CITOCOObI NPEBPALICHUSAX U MPaK- | CBEPCTHUKAMMU; padOTaTh | TOTOBHOCTHU M
noirydeHust MetaiuioB. [Tonbop | THYECKOM NMPUMEHEHWH; | WHAWBUAYAIBHO U B TPY- | CIOCOOHOCTH
(c moMo1IbIO YyUnTENs) CII0BA- OBJIaJICHUE MOHATHHHBIM | TIIIE: HAXOAUTH od1Iee oOyyaromuxcs K
peil, SHUMKIONENH, CIpaBoY- | anmapaTtoM U CUMBOJIM- | pEIICHHE U pa3pellaTh CaMOPAa3BUTHIO U
HUKOB, DJIEKTPOHHBIX JTUCKOB M | YECKUM SI3BIKOM XHMHUH | KOHQJIUKTHI HA OCHOBE camMmo00pa3oBaHH
JIPYyTUX UCTOYHUKOB MH(OpMa- COIJIacoBa-HUS MO3UIMHA | O HA OCHOBE
UM, HEOOXOJUMBIX JUIS peLie- 1 yuéra uHTepecoB; Gop- | MOTU-BALIMH K
HUs y9eOHbIX 3ama4. Comocra- MYJIHPOBaTh, ApTYMEHTH- | 00y4e-HUIO U
BIIeHHE WH(OPMAINH, TTOTyUEH- pOBaTh U OTCTaNBATh MO3HAHHUIO,
HOM M3 pa3nUyYHbIX HCTOUHUKOB CBOE MHEHHE;
15 | Koppo3zus Kopposus merannos u §13, ynp.1-4 | OnpeneneHus NOHATHH «KOP- Bocnutanue kauects yYMEHHE OLIEHMBATh Npa- | Bocnuranue
METALIOB croco0bl OOpBOBI ¢ Hel pO3Us», «XUMHUYECKasT KOPPO- JMYHOCTH BHUJILHOCTB BBITTOJIHEHUSI | KA4eCTB JIMYHO-

3USI», «IIIEKTPOXUMUYECKAs KO- | 00eCIeunBarouX y4eOHOH 3a7a4uu, coOcT- | cTH obecrednBa-
ppo3usi». Unmoctpanus MoHS- | CONMAIbHYIO BEHHBIC BOBMOXKHOCTH €€ | FOIIUX COIHAIIb-
TUH «KOPPO3US», «KXUMHYECKasi | MOOMIBHOCTb, pelIeHus; BIageHne oc- | Hyl0 MOOWIIb-
KOPPO3US», «INEKTPOXUMHUIEC- | CIOCOOHOCTD HOBaMH CaMOKOHTPOJIS, | HOCTB, CIIOCO0-
Kasi KOppO3ush MPUMEpPaMHu MIPUHUMATh CaMOOIICHKH, IPUHATHS | HOCTh IPUHUMATh
MIPOIIECCOB, TTPOUCXOIAIIHX C CaMOCTOSITEIIHbHBIE pEIIeHuH 1 OCYIIEeCTBIIe- | CAMOCTOSATENbHEIE
pa3TMYHBIMHA MeTaJUTaMH. Xa- pemeHusl. HUSI OCO3HAHHOTO BBIOO- | pelieHusl.




paKTepUCTHKA CIIOCOOOB 3alll-
TBI METAJJIOB OT KOPPO3HH.

pa B yueOHOM 1 TT03HABA-
TEIBLHOM JIEATCIIFHOCTH,
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Lllenounkie
MeTaJuIbl

OOm1as xapaKTepuCTHKa
LIETIOYHBIX METAJLIOB.
MerTasl B ipupoJie.
OO6mwme cnocoObl UX Mo-
nmyuyenus. CTpoeHue ato-
moB. Illenounsie meTa-
JIBI— MIPOCTHIE BEIIECT-
Ba. Baxkneiimue coenu-
HEHUS MET0YHBIX MEeTa-
JUTOB OKCHJIBI, THIPOK-
CHUJIBI U COJIU (XJIOPUIBI,
KapOOHATHI, CyTb(aThI,
HUTPATHI), IX CBOWCTBA 1
MpPUMEHEHUE B HAPOI-
HOM Xxo3stiicTBe. Kamnmii-
HbIE yIOOpEHMSL.

J1. O6pa3mpl mEeT0IHBIX
U MIEJIOYHO3EMEILHBIX
MeTaioB. B3aumoneii-
CTBHUE HATPHSL, JIUTHUS C
BOJOM. B3aumoneiicteue
HATPUSI C KUCIOPOJIOM.
JI. 14. OxpammBanue
TJIAMEHU COJISIMU IIEN0Y-
HBIX METAJIJIOB

§14, yop. 1-5

OrnpeaeneHye MOHATHS «IIle-
JouHble MeTasIb. CocTaBie-
HHE XapaKTEPUCTUKU LIEI0Y-
HBIX METAJUIOB IO UX IMOJIOXKeE-
Huto B [lepronnyeckoii cucre-
M€ XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa. XapakTepuc-
TUKA CTPOCHUS U O0IIUX (PH3H-
YECKHUX U XUMHYECKHUX CBOMCTB
LIEIOYHBIX METAIIOB. Xapak-
TEPUCTHKA GUIUUECKUX U XH-
MHUYECKUX CBOWCTB OKCHUIOB U
TUAPOKCHUJIOB IIETOYHBIX METa-
Ju10B. OOBsICHEHUE 3aBUCUMOC-
TH CBOWCTB (MJIH Mpe/icKa3aHue
CBOWCTB) IIEJIOYHBIX METAIIOB
oT nonoxeHus B [lepuonuyec-
KO# cCUCTEME XMMHUYECKHUX JJie-
menToB JI. 1I. Menneneena.
CocraBneHue MOJIEKYIISIPHBIX
YPAaBHEHUH peakiuil, XapaKre-
PpU3YIOUIUX XUMUYECKHUE CBOM-
CTBa LIEJIOYHBIX METAJJIOB U UX
COEIMHEHU: 3JIEKTPOHHBIX
YPaBHEHUH MPOLECCOB OKUCIIE-
HUSA-BOCCTAHOBJICHUS; YpaBHE-
HUU ANEKTPOIUTHIECKOU TUC-
COIIMAIINH; MOJIEKYJISIPHBIX, 110~
JIHBIX U COKPAIIEHHBIX HOHHBIX
yYpaBHEHUI peakuui ¢ y4acTu-
€M DJIEKTPOJIUTOB. Y CTaHOBIIE-
HHE TPUIUHHO-CIIC/ICTBEHHBIX
CBSI3EH MEXly CTPOEHUEM aTo-
Ma, XUMHUYECKOU CBSI3bI0, TU-
MOM KPHUCTAJUIMYECKON pemeT-
KU IIEJTOYHBIX METAJJIOB U UX
COCIMHECHUM, UX XUMUYECKUMU
cBOMCTBaMU. Beruuciienus rno
XUMHYECKUM opMyJIam H ypa-

(hopmupoBaHue MEPBO-
HaYalbHBIX CUCTEMATH-
3UPOBAaHHBIX IPEACTaB-
JICHUH O BelecTBaX, UX
MPEeBpaLCHUSAX U TpaK-
THYECKOM IPUMEHEHHH;
OBJIa/ICHUE MOHATHHHBIM
anmapaToM U CUMBOJIH-
YECKHUM SI3bIKOM XHUMHH,
yTayOJIeHne TIpeacTaB-
JIEHUH O MaTepHaIbHOM
€/IMHCTBE MUPA;

YMEHHE ONPEACIATH 1M0-
HATHS, CO37aBaTh 0000-
IICHUS, YCTAHABIIUBATD
AHAJIOTUH, KJIACCUDUIIH-
pOBaTh, CaMOCTOSITEIHLHO
BBIOMPATh OCHOBAHUS U
KpHUTEPHUH IS Kiaccupu-
KalllW, YCTaHABJINBATh
MPUYMHHO — CJICJICTBCH-
HBIC CBSI3U, CTPOHUTh
JIOTHYECKOE paccyxie-
HUE, YMO3aKJIIOUCHUE U
JIeNIaTh BbIBOJIBI,

¢dhopmupoBaHue
OTBETCTBEHHOTO
OTHOILICHHUS K
YUCHHIO,
TOTOBHO-CTH U
CIIOCOOHOC-TH
oOyJarommxcs K
CaMOPa3BUTHIO U
camMo00pa30oBaHH
10 Ha OCHOBE
MOTHUBaAIlUHU K
00yUYCHUIO U
MIO3HAHUIO,




BHEHHUAM PEAKLIHUM, MPOTEKaro-
[IMX C YYaCTHEM IIEIOTHBIX
METAJUIOB U UX COCAMHEHUI
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bepuwnuii,
Mar"auu u
MIETOYHO3EME
JIbHBIE METal-
JIBI

OOm1as xapaKTepuCTHKa
3JIEMEHTOB IJIABHOM MO/~
rpynmns! 1 rpynmnet. Ctpo
enue aToMoB. [I[€nouno-
3eMeJbHbIE METaIIIbl—
MpOoCThIE BeliecTna. Ba-
JKHEHIITHE COSTUHEHUS
MIETOYHO3EMENBHBIX ME-
TaJII0B- OKCUIBL, TUIPO-
KCHJIBI ¥ CONU (XJIOPUIBL,
KapOOHATBI, HUTPATHI,
cynbdatsl, pochatsr), ux
CBONCTBA U IPUMHEHUE B
HapOJHOM XO3sIICTBE.

J1. BzaumopeiicTBue
Kanblyg ¢ BoJiol. B3au-
MOJENCTBUE MarHusi ¢
KHUCJIOPOJOM.

JI. 15. Tlonyuyenue run-
pOKCH/Ia KaTbIUsI U UC-
CJIEJIOBAaHUE €T0 CBOMCTB

§15, yop.1-7

Onpenenenne NOHATHS «IIEN0-
YHO3eMebHBIE MeTauTbDy. Coc-
TaBJICHHUE XapaKTEPUCTUKH -
JIOYHO3EMEJIbHBIX METAJIIOB IO
ux 1nosioxkenuto B [lepuoanuec-
KOH CHCTeMe XUMUYECKHX dJie-
meHToB . 1. Menaeneesa. Xa-
pPaKTepHUCTHKA CTPOCHHS U 00-
X (U3HYECKUX U XUMUIec-
KHMX CBOMCTB HIEJIOYHO3EMEIIb-
HBIX METAJUIOB. XapaKTepUCTH-
Ka (pU3UYECKUX ¥ XUMHYECKUX
CBOMWCTB OKCHJIOB U TUJPOKCHU-
JIOB IIEJIOYHO3EMEIbHBIX MeTa-
mt0B. OOBsCHEHHE 3aBHCUMOC-
TH CBOWCTB (WJTU MPEICKa3aHme
CBOMCTB) MIETOYHO3EMETBHBIX
METaJIJIOB OT MmoyioxkeHus B Ile-
pHOIMYECKON CHCTEME XUMHU-
yeckux 3nemenToB .M. Men-
neneeBa. CocTaBieHHE MOJIEKY-
JIAPHBIX YPABHEHHUM peaKLInid,
XapaKTePU3YIOIUX XUMHYECKHE
CBOMCTBA LIEII0YHO3EMENIBHBIX
METAaJUIOB U UX COCUHEHUM:
3JIEKTPOHHBIX YPaBHEHUH Npo-
[IECCOB OKHCJIEHHUA-BOCCTAHOB-
JICHUS; YPaBHEHUH HIIEKTPOIH-
TUYECKON AUCCOLMALNU; MOJIE-
KYJISIPHBIX, TIOJTHBIX ¥ COKpa-
IEHHBIX MOHHBIX YPaBHEHUI
peakuuil ¢ yuacTHEM 3IIEKTPO-
JIUTOB. Y CTAHOBJICHUE PUYUH-
HO-CJIE/ICTBEHHBIX CBSI3€i MEX-
Iy CTPOEHHEM aTOMa, XUMHUYeC-
KO CBSI3b10, TUIIOM KPUCTAILIU-
YECKOM pel€TKy NIEN0YH03e-
MEJIbHBIX METAJIJIOB U MX COEIH-

(hopmupoBaHue MEPBO-
HaydalbHbIX CUCTEMAaTH-
3UpPOBAHHBIX MPEJCTAB-
JICHUH O BellleCTBaX, UX
[IPEBPALLCHUAX U IIPaK-
THYECKOM IPUMEHEHHH;
OBJIQJICHUE MOHITUHHBIM
anmapaToM U CUMBOJIH-
YECKHUM SI3bIKOM XUMHU

yMEHHUE OIIeHUBATh Ipa-
BHJILHOCTE BEITTOJTHEHUS
y4eOHOH 3a7a4uu, CO0CT-
BCHHBIC BOBMOXKHOCTH €€
pEIICHNUS;

YMEHUE OpTaHU30BbIBATH
yueOHOE COTPYIHUYECTBO
U COBMECTHYIO
JEeSITEIPHOCTD C YUUTETIEM
U CBEPCTHUKAMM;

¢dhopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHUS K
YUCHHIO,
TOTOBHO-CTH H
CIIOCOOHOC-TH
00yJaronmmxcs K
CaMOpa3BHUTHIO U
camMo00pa30oBaHH
10 Ha OCHOBE
MOTH-BalluHu K
o0yJe-HHIO U
MO3HAHUIO,




HEHMH, NX XUMHYICCKHUMH CBOI-
crtBamu. HaGmroieHre u omnmca-
HHE XUMUYECKOT0 KCIIEPUMEH-
Ta. BeIYUCIIEHHS 0 XUMHYeC-
KuM (popMyiiaM U ypaBHEHUSIM
pEaKUuii, MPOTEKAOIINX C y4ac-
THEM IIEI0YHO3EMENIbHEIX Me-
TAJJIOB ¥ UX COSTUHCHUMN
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ATTOMUHUA 1
€ro coeauHe-
HUS

Crpoenue atoma, Ghu3n-
YECKUE M XUMHUCCKUE
CBOICTBA aTIOMUHUS KaK
npocroro Bemectsa. Co-
CJAMHCHUS aJIFOMUHUS
OKCH/JI Y TUIPOKCHUJI, UX
am(OTepHBIN XapakTep.
Baxneiimue conu anto-
MuHus. [Ipumenenune
ATFOMIHHSA U €T0 COeU-
HEHU.

JI.16. Ilomyuenue ruapo-
KCH/Ia aITFOMUHUS U HC-
CJIEIOBaHHE €T0 CBONCTB
Crpoenue aroma, Qpusn-
YECKUE M XUMHUECKUE
CBOWCTBa ATFOMUHHS KaK
mpoctoro Bemiecta. Co-
CJIMHEHUS aJIFOMUHUS—
OKCH/JT U TUIPOKCHUJT, UX
am(OTepHBIH XapakTep.
Baxseiimue conu anto-
MuHus. [IpumeneHune
QIIOMHUHHA U €T0 COeU-
HEHUM.

JI.16. Ilomyuenune ruapo-
KCHJIa aJTFOMUHUS U HC-
CJIENOBaHHE €TI0 CBOMCTB

§16, ynp.1-7

CocraBneHne XapaKTepUCTUKH
AITIOMUHUSA IO €T0 MOJO0KEHUIO
B [lepuoanueckoil cucteme Xu-
mudeckux 3aeMmenToB /. 1. Me-
HJeneeBa. XapakTepUCTUKA
cTpoeHwMs, (PU3NYCCKUX U XUMHU-
YeCKUX CBOMCTB alltoMUHUsL. Xa-
pakTepucTUKa GU3NISCKUX U
XUMHYECKUX CBOMCTB OKCHUAA U
rUApoKcHa amoMuHusI. O0bs-
CHEHME 3aBUCUMOCTH CBOMCTB
(wnm pecKkazaHue CBOWCTB)
AJIFOMUHUSA OT TTOJIOKEHUS B
[Tepuoanueckoii cucteme xu-
mudeckux snementon J. M. Me-
HaeneeBa. CocTaBlieHHE MOJIe-
KYJISIpHBIX YPAaBHEHUN peakuui,
XapaKTEPU3YIOIMINX XUMUYECKUE
CBOICTBA aJIOMUHUS U €r0 COoe-
JUHEHUHN: SIEKTPOHHBIX ypaB-
HEHUU MPOLIECCOB OKUCIICHUSI-
BOCCTaHOBJICHMS; YPABHEHUI
3JIEKTPOIUTUYECKON TUCCOLIU-
alluU; MOJIEKYJISIPHBIX, OJTHBIX
U COKPAIIEHHBIX HOHHBIX ypaB-
HEHUH peakivil ¢ yyacTueM
3JIEKTPOJIUTOB. Y CTAHOBJICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI-
3eil MEXy CTPOCHHEM aToMma,
XUMUYECKOH CBSI3bIO, TUIIOM
KPUCTAJUTMYECKOU PEIIETKU
AJIIOMUHUA U €r0 COCIMHEHUH,
€ro XMMHUYECKUMH CBOMCTBAMHU.

OBJIaJICHHE OCHOBAMH
XUMHYECKOM TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAIIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
KHN3HCHHBIC CI/ITyaHI/II/I,
CBsI3aHHBIE C XUMHEH,
HaBBIKAMHM 0€3011aCHOI0
oOpallieHus ¢ BEIIeCT-
BaMU,

paboTaTh HHINBUIYAIb-
HO U B IPYIIIE: HAXOAUTh
o01ee permeHne U paspe-
maTh KOH(MIMKTH Ha OC-
HOBE COTJIaCOBAaHMUS T10-
3ULUHI U y4€Ta HHTEpe-
coB (popMyIHpOBATS,
apryMeHTHUPOBATh U
OTCTauBaTh CBOE MHEHHE

Bocnuranne
KA4eCTB JTUYHO-
CTH o0ecIieunBa-
FOIIUX COLIHAIIb-
HYI0 MOOMITB-
HOCTb, CIIOCO0-
HOCTb TIPUHUMATh
CaMOCTOATCIIBHBIC
pelieHus.




HabGmronenne v onucaHue Xu-
MHYECKOTr0 dKCIIEpUMeHTa. BhI-
YHUCIICHUS 110 XUMUYECKUM (O-
pMyJiaM ¥ ypaBHEHUSIM peak-
U, TPOTEKAIONINX C YIaCTHEM
AIFOMHUHUS U €70 COeIUHEHUI
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Kemeso u ero
COETMHEHUSI

Crpoenue aroma, Gpusn-
YEeCKUE ¥ XMMHYECKHE
CBOICTBA Kele3a Kak
MPOCTOro BemecTna. I'e-
Hetuyeckue psasl Fe2+
u Fe3+. Baxneitmue co-
JIN Kee3a. JHAUCHHE
JKeJe3a U ero CoeuHe-
HUU 111 TPUPOJIBI U
HAapOJHOI'O XO3sCTBa.
BsaumopeiicTBue MeTan-
JIOB C HEMETAJUTAMU.
[Tonyyenue rugpokcu-
noB sxenesa (II) u (111).
JI. 17. B3aumonaeiictsue
JKeJe3a ¢ COISTHON KHC-
JIOTOH.

18. Tlomy4yeHne ruapok-
cugos xene3a (I11) u (1I)
Y U3y4eHHNE UX CBOHCTB

§17, ynp.1-6

IToar mp p

CocraBieHue XapakTepUCTUKU
JKeJe3a Mo ero MOJI0KEHHIO B
Ilepuoauueckoil cucteme xu-
mudeckux snementos J. 1. Me-
HJeneeBa. XapaKTepUCTUKA
CTpoeHwus, (U3NIECKUX U XU-
MHUYECKHUX CBOWCTB Keye3a. Xa-
pakTepucTUKa GU3NISCKUX U
XUMHYECKAX CBONCTB OKCHIIOB
U TUAPOKCUAOB kene3a. O0bsc-
HEHHUE 3aBUCUMOCTH CBOMCTB
(nm peacKa3zaHue CBOHCTB)
’Kezes3a ot nonoxeHus B [lepu-
OJIMYECKOM CHCTEME XUMHYEC-
kux 3neMmenToB JI. YI. Mennene-
eBa. CocTaBieHUE MOJIEKYIISIP-
HBIX YpPaBHEHUW peakuui, xa-
PaKTEePU3YIOMINX XUMUUCCKHE
CBOICTBA Xele3a U ero CoeJu-
HEHUI: 3JIEeKTPOHHBIX ypaBHe-
HUU TIPOIIECCOB OKUCIICHUS-BO-
CCTaHOBJICHUSI; YpaBHEHUH 3Iie-
KTPOJUTHYECKON JUCCOLUALINY;
MOJICKYJIIPHBIX, TIOJTHBIX U CO-
KpaméHHbIX HOHHBIX YpaBHE-
HUH peaklyil C y4acTUEM dJIEK-
TPOJIUTOB. Y CTAHOBJICHHE IIPU-
YUHHO-CJICACTBEHHBIX CBS3CH
MEXy CTPOCHHEM aTOMa, XU-
MHUYECKOU CBS3BIO, TUIIOM KPHC-
TAJJTMYECKOU PEIIETKH JKelie3a
U €ro COCAMHECHUM, ero XuMu-
YeCKUMHU cBoricTBamMu. Habmo-
JICHHE U OTIMCaHNE XUMIYECKO-
ro SKcrepuMeHTa. Beruncnenns

OBJIAJCHIE OCHOBAMH
XHMHYECKON IpaMOTHOC-
TH: CIIOCOOHOCTBIO
aHAJIM3UPOBATH U
00BEKTHUBHO OIIEHHBATh
YKU3HEHHBIE CUTYAIlHH,
CBSI3aHHBIC C XUMHUEH,
HaBBIKAMHM 0€301aCHOI0
oOpareHus ¢ BemecT-
BaMmu,

YMEHUE OLICHUBATh Mpa-
BUJIBHOCTD BBIIIOJTHEHHMS
yaeOHoH 3a7a49u, co0CT-
BCHHBIC BOBMOXKHOCTH €€
pelIeHus; BiIaieHue oc-
HOBaMH CaMOKOHTPOJIS,
CaMOOIICHKH, HpI/IHﬂTI/IH
pELLIEeHUI U OCYLIECTBIIE-
HHSI OCO3HAHHOT'O BBIOO-
pa B yueOHOI 1 MMO3HAaBa-
TCIBHOM JICATCIFHOCTH,

(dhopmupoBaHue
OTBETCTBEHHOTO
OTHOILICHHUS K
YUCHHIO,
TOTOBHO-CTH H
CIOCOOHOC-TH
00yJaronmxcs K
CaMOPa3BHUTHIO H
camMo00pa30oBaHH
10 Ha OCHOBE
MOTHUBaAIlUHU K
00y4YeHUIo U
MIO3HAHUIO,




0 XHMUYECKUM (PopMyiam u
YpaBHEHUSIM peakUui, IpoTe-
KaIOIIUX C y4acTHUEM Kee3a
U €ro COeTMHECHHI

24 | IlpPemenue | Pemenue sxcnepumen- OKCIIEpUMEHTAIBHOE UCCIEN0- | MPUOOPETEHUE OIbITA YMEHHE COOTHOCHUTH YCBOCHHE TIPABHIT
25 | sKcrepuMeH- | TAlbHBIX 3aJa4 Ha pac- BaHHUE CBOWCTB METAJUIOB M UX | M3YYEHUS BELIECTB! CBOU JICHCTBHSA C WMHIWBUAYaIBHO-
TadbHBIX 3a- | MO3HABAHHE U MOIyYe- COCMHEHHH, peIlICHUE dKCIIe- HAOJIOACHUS 32 UX IIpe- | IIAHUPYEMBIMH T'0 ¥ KOJIJIEKTHB-
J1ay Ha pac- HUE COCTUHEHUN MeTa- PUMEHTAIBHBIX 33734 110 TEME BpAILLCHUAMH NP [IPO- | pe3yJibTaTaMy, HOTO
nosHapapue | VIOB «Mertamne». Pabota c nabopa- | BeIeHUH HECTIOXKHBIX OCYILECTBIISITh KOHTPOJIb | GE€30IacHOrO
TOPHBIM 000pyJOBaHUEM U XUMUYECKUX SKCTIepPH- CBOCH J1esITeTIb-HOCTH B MIOBEJICHUS B
1 HonyquI/IUe HarpeBTEIbHBIMU IPHOOpPaMU B | MEHTOB C MCIIOJIb30Ba- IpoLecce TOCTIKEHUS Ype3BbIUaiiHbIX
COCMHCHIN COOTBETCTBHU C IIPABUIAMHU HUEM J1abopaTOpHOTro pe3yibTaTa, ONpelesiTh | CUTyalusx,
MCTAJIIOB. Texnuky 6e3onacHoct. Habmo- | 060pynoBanus U npubo- | cocoObl AeicTBHIl B YTPOKAIOMINX
JICHHE CBOMCTB METAJJIOB U HX | POB; paMKax NpemIoKeHHBIX | JKU3HU U
COEIMHEHUU U SBJICHUM, IPOUC- | OBJIAJCHUE OCHOBAMHU YCIIOBUH U TpeOOBaHUH, | 3AOPOBBIO JIOACH;
XoAsux ¢ HuMH. Onrcanne XUMUYECKOI IpaMOTHOC- | KOPPEKTUPOBATh CBOU
XUMUYECKOT0 SKCIEPUMEHTa C | TH: CIIOCOOHOCTBIO JeCTBUS B
MIOMOILBIO €CTECTBEHHOT'O (PyC- | aHaIM3UPOBATh U COOTBETCTBHH C
CKOT'0 WJIM POJIHOTO) SI3bIKA U 00BEKTHBHO OLIEHUBATh | U3MEHSIOIIEHCS
si3p1ka Xumun. @opmynuposa- KU3HEHHBIC CUTYaI1H, cCUTyaluei;
HUE BBIBOJOB IO pe3yJbTaTaM CBSI3aHHBIE C XUMHEH,
MIPOBEIEHHOTO SKCIIEPUMEHTA. HaBbIKaMHU 0€3011acHOTO
Onpenenenue (UCXOAs U3 yueO- | oOpalleHHs ¢ BEIIeCT-
HO¥ 3a/1a4¥) HEOOXOAUMOCTH BaMHU,
HCTOJb30BaHMs HAOII0ICHUS
WJIM 3KCIIEPUMEHTA
26 | O6oOmenue 3HaHmii Mo Teme «Mera- noBTOp. §7- Brruncienus o xumuuec- (opMHUpOBaHKE IEPBO- | YMEHHE ONPENENATH 110~ | (OPMHUPOBAHME
TUTBI» 17 KuM (OpPMyJIaM M ypaBHEHHW- | HAYalIbHBIX CHCTEMATH- | HSTH, CO3/1aBaTh 0000- OTBETCTBEHHOT'O
SIM peakLMi, TPOTEKAIOIIUX C 3I/Ip0]iaHHI>IX npeacran- IICHUSI, YCTaHABIINBATh OTHOILICHUS K
YUACTHEM METAIIOB U HX JICHWH O BElecTBaX, WX | aHAJOTHH, KIACCUPUIH- | YYCHHIO,
coemuenuii. [pesicTaBieHue MPEBpAICHHUSX U TIPAK- | pOBATh, CAMOCTOSITENILHO | TOTOBHOCTHU H
TUYECKOM NPUMEHEHHUH; | BBIOMpATh OCHOBAaHUS U CIOCOOHOCTH
nHpopmanuu no reme «Me- .
OBJIaJICHUE MOHATHUHHBIM | KPUTEPUH ISl Knaccudu- | oOydarommxcs K
TallIbD) B BHJE TAOMALL, CXeM, anmapaToM U CHMBOJH- | Kallld, YCTaHABJINBATh CaMOPa3BHUTHIO U
OIOPHOTO KOHCIICKTA, B TOM | yeckym A36IKOM XUMUHM, | IPHYMHHO — CIEJCTBEH- | CaMoOoOpa30BaHu
THCIIC C IIPUHMCHCHHEM yriIyOJieHHe MPeACTaB- | HbIE CBS3H, CTPOUTH 10 Ha OCHOBE
cpencts UKT. ITonumanue JIEHUM 0 MaTepUalibHOM | JIOTMYECKOE pacCykjie- MOTHUBAIUHU K
IPUYHH CBOETO HEyCIieXa U €/INHCTBE MUPA; HUE, YMO3aKJIIOUCHUE 1 00y4eHUIo U
HaXO0XIEHNUE CIIOCOOOB BBI- ZleaTh BBIBOJIBL, [IO3HAHUIO,
X0Ja U3 3TON CUTYallUH-
27 | KontposbHas paboTa 2 1o Teme




«Metajutb»
28 | Anamus pesynbTaToB KP No2
3. Hemeraymer 284
29 | OOmas xapa- | O6mas xapakrepuctuka | §18, ynp.1-6 | Onpenenenus NOHATHH «HEME- | OBIaJE€HUE OCHOBAMM YMEHHE OTIPEAETATh Mo- | GOpMHUpPOBAHHE
KTEPUCTHKA HEMETAJJIOB: TIOJI0KEHHUE TaJIBI», «TATOTEHBD», «AJJIOT- XMMHYECKOH TpaMOTHOC- | HATHSI, CO31aBaTh 0000~ | OTBETCTBEHHOTO
HemeTaios | B llepuoanyeckon cuc- POIHbIE BUAOUBMEHEHUSD. XA~ | 1 cpooen o o [IeHWS, yCTaHABINBATD OTHOIIIEHUS K
TeMe XUMHUYECKHX dJie- PaKTEepPUCTHKA XUMHUIECKUX AHATHSEPOBATD H AHAJIOTHH, KITAaCCU(PUIN- | YICHUIO,
menTtoB /. . Mennene- 3JIEMEHTOB-HEMETAIJIOB: CTPOe- pOBaTh, CAMOCTOSITENILHO | TOTOBHOCTHU M
eBa, 0COOEHHOCTH CTPO- HUe, GU3NUECKUE CBOWCTBA OGTEKTHEBHO OLCHHEATE BBIOMpPATh OCHOBAHUS U CIOCOOHOCTH
CHHS aTOMOB, DJIEKTPOO- nemeTamnoB. CocrapieHue Ha3- | KA3HCHHBIC CUTYyalllH, KpUTEpHH s Kaccupu- | oOydaromuxes K
TpunaTeabHoCcTh (30) BaHUii COeJMHEHNI HEMETAIIOB | CBS3aHHBIE C XUMUEH, Kalliu, yCTaHABJIUBATh CaMOpa3BUTHIO U
KaK Mepa «HeMeTaJlTHy- o hopmyse u ux Gopmyi mo HAaBBIKAMH O€30IIaCHOr0 | IPUYMHHO — CIEACTBEH- | CaM000pa3oBaHU
HOoCTHY, pian D0. Kpuc- Ha3BaHH0. OOBsICHEHUE 3aBU- 06paLIeHNs C BEIIECT- HBIE CBA3H, CTPOUTH 1O Ha OCHOBE
TaJUIMYECKOE CTPOCHUE CHUMOCTH CBOWCTB (MJIH TIpeI- BAMH JIOTHYECKOE paccyXie- | MOTHBAIMH K
HEMETAIJIOB - POCTHIX CKa3bIBaHWE CBOWCTB) XMMHUYeE- ’ HHE, YMO3aKIIIOUCHUE H 00y4YEHHIO U
BEIIECTB. AJUIOTPOIHSI. CKHUX DJIEMEHTOB-HEMETAIIIOB OT JieNIaTh BBIBOJIBI; MO3HAHUIO,
®duznyeckue CBOUCTBA nonoxeHus B [lepuoanyeckoit
HemeTtamoB. OTHOCH- cUCTEME XMMUYECKUX AJIEMEH-
TEIBLHOCTH TIOHSITUN «Me€- toB /I. 1. Menneneena. Ycra-
TaJ»-«HEMETaILD» HOBJICHHE TIPUYHHHO-CJIEJICTBE-
HHBIX CBSI3€H MEXIy CTPOCHHUEM
aToMa,XMMHYECKOU CBSI3bIO, TH-
[TIOM KPUCTAILTHYECKON peréT-
KH HEMETAIUIOB U MX COEIIHE-
HUH, UX GUINIECKUMH CBOUCT-
BaMmu. B nuainore ¢ yunrenem
BBIPa0OTKA KPUTEPUEB OIIEHKH
U OTpeJIeTICHNE CTETNICHH! YCIIeml
HOCTHU BBITIOJIHEHUSI CBOEH pa-
OOTHI U pabOTHI BCEX, UCXOMS U3
HUMEIOIUXCS] KPUTEPHUEB, COBE-
PIICHCTBOBaHHE KPUTEPUEB
OLIEHKH M X UCTIOJIb30BAHHUE B
XOJI€ OLICHKH M CAMOOLICHKH
30 | Xapakrepuctn | Xapakrepuctuka crpoe- | §18, ynp.1-6 | XapakTepucTnka XUMHUIECKHX yrayOlieHne mpeacTaB- yMEHUE ONpeAeITh no- | Bocruranne
Ka CTpOCHHUS HUS aTOMOB XMMHUYECKUX JJIEMEHTOB-HEMETAIIJIOB: CTPOE- | JICHHI 0 MaTepHaIbHOM | HSTHS, CO3JaBaTh 0000- | KayecTB JINYHO-
aTOMOB 3JIEMEHTOB-HEMETAIJIOB, nue. CocraBieHue Ha3BaHUN €IMHCTBE MUPA; [ICHMS, yCTAaHABIMBATh CTH o0ecrieurBa-
XUMUYECKUX CBOHWCTBA MPOCTHIX COCAMHEHHH HEMETAJUIOB 110 (hopmupoBaHuEe MEPBO- aHaJIOTHH, KIACCU(UIN- | IOMIHUX COLUAIIb-
JJIEMEHTOB — BEIIECTB HEMETAIIOB (hopmyre 1 ux GopMyI 10 Ha3- | HaYAIBHBIX CHCTEMAaTH- | pOBATh, CAMOCTOATEIBHO | HYIO MOOWIIB-
HEMETAIJIOB. BaHUIO. COCTaBJICHUE MOJIEKY- | 3UPOBAHHBIX MIPEJCTaB- | BEIOMPATh OCHOBAHHUS HOCTB, CII0C00-
Hemeraimisl B JISPHBIX YPaBHEHUH peakiui, JICHWIA O BEIECTBAX, WX | KPUTEPUU IS KIacCupU- | HOCTh MPUHUMATH




pupoie XapaKTEPHU3YIOMNX XUMHUYECKUE | TIPEBPAIICHUAX U TIpak- | KaIluH, YCTaHABIUBATH CaMOCTOSTEITbHBIC
CBOMCTBA HEMETAUIOB M MIX CO- | TUYECKOM NMPUMEHEHUH; | MPUIMHHO — CICACTBEH- | PCIICHHUS.
eIMHEHUH, JICKTPOHHBIX YPaB- | OBJIAJCHUE MOHITHUIHBIM | HbIE CBSI3U, CTPOUTH
HEHHHU TTPOIIECCOB OKHCIICHHUS- anmapaToM W CHMBOJIH- | JIOTHYECKOE pacCykie-
BOCCTaHOBJICHHS. Y CTaHOBJIE- YECKHUM SI3BIKOM XHMUHW | HUE, YMO3AKIIIOUEHUE U
HHE MPUYUHHO-CIIC/ICTBEHHBIX JieJaTh BBIBOJIBI,
CBSA3EH MEX]y CTPOCHUEM aTo-
Ma, XUMHYECKON CBS3BIO, TH-
IIOM KPUCTALTUYECKOMN petéT-
KU HEMETAIJIOB U UX COEJIUHE-
HHUN, UX XUMHAYECKUMH CBOMC-
TBaMU. BrimmonHeHne pacuéros
0 XUMUYECKUM popmMyrnam u
YPaBHEHUSIM PEaKIIHid, IpOTeKa-
IOIIUX C y4YaCTHEeM HEMETaJLUIOB
U UX COeIUHEHUMN
31 | Bomopon [Tonoxenue Bogopona B | §19, ynp.2-5 | Xapakrepuctuka BOA0Opo/a: (hopMUpOBaHUE TIEPBO- YMEHHE CaMOCTOSITEIILHO | (hOPMHUPOBAHUE
[leproamueckoii cucre- cTpoeHwne, GPU3NIECKNe U XUMHU- | HAYaIIbHBIX CHCTEMaTH- | IJIAHUPOBATH ITyTH OTBETCTBEHHOTO
M€ XUMHYICCKUX dJICMEH- YECKUE CBONCTBA, MOyUYeHHEe U | 3UPOBAHHBIX MPEACTaB- | JOCTIDKEHUS IeTeil, B OTHOIICHUS K
toB JI.1.Menneneena. npumeHenue. CocTaBIeHHE Ha3- | JICHHUH O BEIIECTBAX, UX | TOM HYHCIIe YYEHHUIO,

CrpoeHnue atroma 1 MoJie-
KyJibl. Duznueckue u
XUMUYECKUE CBOMCTBA
BOJIOPO/a, €T0 MOTy4e-
HUE U IPUMEHEHHE.

JI. 19. IlonyueHue u pa-
CIIO3HAaBaHHE BOOPO/A

BaHUM cOeAMHEHUI BoIOpoaa
o gopmyre 1 ux GopMyI Mo
Ha3BaHH0. OOBSICHEHUE 3aBH-
CUMOCTH CBOMCTB (WJIH TIpeJ-
CKa3bIBaHUE CBOMCTRB) BOJOPO/Ia
oT nojioxeHus B [lepuonuuec-
KO# cUCTEME XMMHUYECKHUX JJie-
menToB JI. V1. Menaeneesa. Co-
CTaBJICHUE MOJIEKYJISIPHBIX ypa-
BHEHUU peakuid, XapaKkTepusy
X XUMHAYECKHE CBOMCTBA
BOJIOPO/A, ANEKTPOHHBIX ypaB-
HEHUH IPOLIECCOB OKUCIICHUS -
BOCCTaHOBJICHUS; MOJIEKYJISIP-
HBIX, [TOJIHBIX U COKPAIIEHHBIX
HMOHHBIX YPaBHEHUN peakiuii ¢
y4acCTHEM DJIEKTPOJIUTOB. YCTa-
HOBJICHUE MPUYUHHO-CJICICTBE-
HHBIX CBSI3e€l MEXIy CTPOCHUEM
aToMa, XMMHYSCKOM CBS3BIO,
TUTOM KPUCTAJUTMYECKON perie-

MPEBPALICHUSX U IPAK-
TUYECKOM NPUMEHEHHH;
OBJIaJIEHUE TOHATUINHBIM
arnrapaToM U CUMBOJIH-
YEeCKHUM S3BIKOM XUMHHU

aIIbTepPHATHUBHBIC,
OCO3HAHHO BBIOMPATH
HanOosee Y3QPeKTUBHBIC
CHOCOOBI pelIeHUs
Y4eOHBIX U
MO3HABATENIFHBIX 3a/1a4;

TOTOBHO-CTH U
CII0OCOOHOC-TH
obyJaronmxcs K
CaMOpPa3BUTHIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHBAIUHU K
00y4YeHUI0 U
MTO3HAHUIO,




TKH BOJOPOA, €ro (hU3NIECCKH-
MU ¥ XUMHUYESCKMMH CBOMCTBA-
mu. HaOmrofenue u onucanue
XHMHYECKOTO IKCTIEPUMEHTA
10 PacIlio3HaBaHUIO BOJOPOJA.
Brinosinenue pacdy€ToB 0o xu-
MUYECKUM (popMyraM U ypas-
HEHUSIM peakIui, MpoTeKaro-
LUX C y9acTUEM BOJOpOIa U
€ro COCIUHCHUN

32

Bona

CrtpoeHure MOJIEKYIIbI.
Bonopoanas xumuyec-
Kas cBs3b.Du3nuecKue
CBOIicTBa BOIbI. AHO-
MaJIUM CBOMCTB BOJBI.
l'unpoduneubie U TUI-
podoOHBIC BemecTBa.
XUMHYECKHE CBOMCTBA
BoJbl. Kpyrosopor Bo-
Ibl B ipupone. Bopoo-
YUCTKA. Adparius Bo-
Ibl. BeITOBBIE PUITBT-
pbl. MuHEpanpHbIE BO-
nbl. JluctunnnpoBas-
Has BOJa, €€ Mmoyye-
HUE U TPUMEHEHUE.

JI. 20. UccnenoBanue
MMOBEPXHOCTHOI'O HATS-
YKEHUS BOJIBI.

21. PactBopenue niep-
MaHTaHaTa KaJlus Win
MEJTHOTO KyIopoca B
BOJIE.

22. T'unpararus 06e3-
BOXXEHHOTO CyJb(darta
menu (II).

23. U3roroBneHue ru-
MICOBOT'O OTMEYaTKa.
24. O3HaKOMJIEHUE

§20,ymp.1,2,6
§21,ynp.4,6,8

XapaKkTepUCTHKA BOJBI: COCTAB,
¢u3nUecKue 1 XUMHYECKHE
CBOMCTBA, HAXOXACHUE B IIpU-
poae u npumenenue. Cocraie-
HUE MOJICKYJISIPHBIX ypaBHEHUH
PeaKLUi, XapaKTEPU3YIOIIHNX
XHUMHUYECKHE CBOWCTBA BOJIBI,
3JIEKTPOHHBIX YPaBHEHHUH NPO-
LIECCOB OKHCJICHUSI-BOCCTAaHOB-
JIEHUs. Y CTaHOBJICHUE TPUYHH-
HO-CJI€ICTBEHHBIX CBSI3€H MEX-
Iy XUMHUYECKOH CBSI3bIO, TUIIOM
KPUCTAJUIMYECKON PEIIETKU
BOJIbI, €€ (DU3UUECKUMH U XH-
MHUYECKUMH CBOMCTBaMU.Brimno-
JTHEHUE pacy€ToB 10 XUMHUYEC-
KUM (OpMyJiaM B ypaBHEHUSIM
peakuuii, MPOTEKAIOLINX C yJa-
CTHEM BOJBI

OBJIQJICHHE OCHOBAMH
XUMUYECKOH rpaMOTHOC-
TH: CIIOCOOHOCTBIO
aHAIIM3UPOBATH U
00BEKTHUBHO OLIEHUBATH
KHN3HCHHBIC CI/ITyaHI/II/I,
CBsI3aHHBIE C XUMHEH,
HaBBIKAMH 0€30I1aCHOTO
oOpareHus ¢ BemecT-
BaMH,

YMEHUE CaMOCTOATEILHO
OTIPEJIEIIATH LA CBOETO
00yueHUs], CTaBUTh U
(hopMyupoBaTh IS
ce0st HOBBIC 3371291 B
yué0e U Mmo3HaBaTEIbHOM
JIESITSIILHOCTH,
pa3BUBATh MOTHUBHI U
HUHTEPECHI CBOEH
M03HaBaTEJbHOU
JIeSITEIIBHOCTH;

Bocnuranme
Kaye-CTB
JAYHOCTH 00€-
CIICUYMBAIOIIMX
CO-IHATBHYIO
MOOH-JIBHOCT®,
CII0CO0-HOCTh
MIPUHUMATH
CaMOCTOSTENIBHBIE
peleHus.




¢ KOJUIEKIHEH OBITO-
BBIX (DUIIBTPOB.

25. O3HaKOMIICHUE C
COCTaBOM MHHEPAJIb-
HOM BOJBI

33 | 'amorensl OOmas xapakrepuctu- | §22, ynp.2-4, | XapakTepucTuka raJoreHoB: yriryOJeHue mpencTaB- YMEHHUE ONpPENeNiTh 10- | YCBOCHUE MPaBHII
Ka TaJIO0reHOB: CTPOe- 5 nu 6 (10 CTpOcHHUE, PU3MYCCKUE U XUMU- | JICHUI O MaTepuaabHOM | HATHS, CO3/1aBaTh 0000- | WHIUBHIYyaJIbHO-
HHE aTOMOB; [IPOCTBIC | BHIGOPY) YecKHe CBOMCTBA, MOJIyUYSHUE U | IMHCTBE MHPA; IICHUS, YCTAaHABIIUBATD T'0 ¥ KOJIJICKTHB-
BEILIECTBA M OCHOBHbIC TPHMEHEHE. COCEaBHCHI/Ie Ha3- | hopMHUpOBaHTE aHaJIOTHH, KIAaCCU(PHUITH- | HOTO
COCMHEHAS TATOTEHOB BaHMH COCJIMHEHUH raJIOTCHOB | TIEPBOHAYAJIBHBIX pOBaTh, CAMOCTOSITENILHO | O€30MIaCHOTO
nx ceoicrsa. Kpatxue o hopmyse U ux GopmMy mo CHCTEMATH3MPOBAHHBIX BBIOUPATH OCHOBAHUS U TOBE/ICHUS B

Ha3BaHHO. OOBsCHEHUE 3aBU- MpEeCTaBICHUN O KpUTEPHH JJIs1 Kaccu(u- | Upe3BbIYAHBIX
CBC/ICHIA O XJIOpC, CUMOCTH CBOMCTB (WJIH Mpe.- BEILIECTBAX, MX Kalluu, yCTaHABJIUBATh CUTyalHUsIX,
Gpowme, drope u noze. CKa3bIBaHUE CBOMCTB) rajore- MIPEBPAILCHUAX U MIPAaK- | IPUYUHHO — CIEACTBCH- | YIPOXKAOLIUX
IIpumenenue ranore- HOB OT MOJIOKeHHs B [leproan- | THYECKOM MPUMEHEHHH; | HbBIC CBSI3H, CTPOHUTH KHU3HU U
HOB M MX COCIMHEHUI YECKOM CUCTEME XMMHUUECKUX JIOTUYECKOE paccyxie- 310POBBIO JIIOJEH;
B HAPOJIHOM XO3SIICT- anemenToB /. 1. Menneneesa. HUE, YMO3AKJIIOUECHHUE U
Be. JI. O6pasmsl rano- CocraBiieHue MOJCKYJIISIPHBIX JIeNaTh BbIBOJIBI,
T€HOB-TIPOCTHIX BE- YPaBHEHHUI PeaKiiyii, XapaKre-
IIECTB. BgaHMOHeI‘/’ICT_ PU3YIOIIHNX XUMHUYCCKHUE CBOUC-
BHIE TATIOTEHOB C HAT- TBA FAJIOTCHOB, SIICKTPOHHBIX
PUEM, ATIOMUHIEM. ypaBHEHUH MPOIECCOB OKHUCIIE-

HUSI-BOCCTAHOBJIEHHUS. Y CTaHO-
BriTecHenue ximopom

BJICHUC ITPUYHNHHO-CJICACTBCH-
Gpoma i noza mv HBIX CBSI3EH MEX/Ty CTPOCHUEM
PacTBOPOB HX COJICH aToMa, XUMHYECKOU CBSI3bIO, TH

II0M KPUCTAJINYECKOHN pereéT-

KH TaJIOTCHOB, er0 (hPU3NICCKHU-

MH M XUMHUYECKUMH CBOMCTBA-

MU. BeinosnHeHue pacy€ToB 1o

XUMHYECKUM GOopMyIiaM U ypa-

BHEHHSIM PEaKIUii, MPOTEKaro-

X C y4aCTHUEM I'aJIOTCHOB

34 | Coequnenuss | OCHOBHBIE COEIUHE- §23,ynp.1-4; | XapaKkTepucTuKa coeJMHEHUI (hopMHpOBaHHUE TIEPBO- | YMEHHE OPraHW30BBIBaTh | Bocmmranue

raJOreHOB HHUS TajloreHoB: rano- | §24,ymp.1 TaJIOTCHOB: COCTaB, (pU3NYecKkue | HAYAbHBIX CHCTEMATH- | YUeOHOE COTPYAHUYCCT- | KAYEeCTB JINYHO-

TE€HOBOJIOPO/IbI, COJIH
rajoreHOBOIOPOAHBIX
KHCIIOT.

J1. O6pa3is! npupoI-
HBIX COSIMHEHUHN XJI0-

v 2 (110 BBI

oopy)

Y XUMUYECKHE CBOMCTBA, MOJY-
yeHue u npuMenenne. Coctas-
JICHWE Ha3BaHUW COCTUHCHUM
TaJIOTEHOB 10 (POPMYJIEC U UX
dhopmyn o HazBauuio. CocTas-
JIEHHE MOJIEKYJISIPHBIX YpaBHe-

3UPOBAHHBIX MPEICTAB-
JICHUM O BEIECTBAaX, HX
MPEBPAIICHUSIX U TPaK-
TUYECKOM MPUMECHECHHH;
OBJIaJICHHUE ITOHATHIHHBIM
armapaToM U CHMBOJIH-

BO ¥ COBMECTHYIO JIesITe-
JIBHOCTB C YUUTEIEM U
CBEPCTHUKAMU; paboTaTh
VHIWBUIYAIHHO U B TPY-
IIe: HaXOIUTh 00I1Iee
peIlleHUe U pa3peliaTh

CTH oOecIieurBa-
FOINX COIMAIb-
HYIO0 MOOHIIB-
HOCTB, CIIOCO0-
HOCTb IIPUHUMATh
CaMOCTOSITEIbHBIE




pa.
JI. 26. KauecTBeHHas

peakius Ha rajaore-
HUJ-MOHBI

HUM peakiuii, XxapakTepu3yro-
UX XUMAYECKHUE CBOMCTBA
COCIMHEHUH TaJIOT€HOB, JJIEKT-
POHHBIX YPAaBHEHHI MIPOLIECCOB
OKHUCJICHUSA-BOCCTAHOBJICHUS;
YPaBHEHUH JIEKTPOJIUTHUECKON
JUCCOLUAINN; MOJIEKYJIIPHBIX,
MOJIHBIX U COKpAIIEHHBIX
HMOHHBIX YPAaBHEHUN peakLui ¢
Y4aCTHEM 3JIEKTPOJIUTOB. Y CTa-
HOBJICHUE NPUYUHHO-CJIEICTBE-
HHBIX CBSI3€l MEXAy XUMHUUYEC-
KOH CBA3bI0, TUIIOM KPUCTAJLIN-
YECKOU PEIIETKH COeTUHEHHM
TaJIOT€HOB, UX (PH3MUECKUMU U
XUMHYECKUMU cBoricTBamu. Ha-
OJIFOJIEHUE U ONUCAHUE XUMMU-
YECKOro AKCIIEPUMEHTA I10 pac-
MTO3HABAHUIO XJIOPHI-,0pOMUI-,
HOAUI-UOHOB. BrlnnonHenue
pac4éToB 1Mo XUMUIEeCKUM (Hop-
MyJIaM U YPaBHEHUSIM peaKLui,
MPOTEKAIOIIUX C y4aCTUEM COe-
JUHEHUH TaJIOTEHOB

YCCKUM A3BIKOM XUMHUH

KOH()JIMKTHI HAa OCHOBE
COTIJIACOBaHUSA MO3UIUN U
yuéta HHTEepecoB; (hop-
MYJHPOBATh, apTyMEH-
TUPOBAThH M OTCTAUBATh
CBOE MHCHIE;

pereHusl.

35

IIpPemenne
JKCIIEPUMEH-
TaJIbHBIX 3a-
Jad 110 TeMe

«Toarpynmna
raJoreHOBY

Pemenue skcnepume-
HTaJbHBIX 3a/1a4 10
teme «lloarpynmna ra-
JIOT€HOBY

DKCIepUMeHTaIbHOE HCCIEIO-
BaHWE CBOWCTB HEMETAJIIOB H
HUX COEJMHEHUI, pelIeHre dKC-
MIEPUMEHTAIBHBIX 3a]1a4 10
teme «lloarpymma rasoreHoBY.
Pabota ¢ maGopaTopHbIM 000-
PYAOBaHUEM U HArpC€BaTCJIbHbBI-
MU IpUOOpaMH B COOTBETCTBHH
C TIpaBWJIAMH TEXHUKHU Oe3o1a-
cHoctu. HaGmronenue 3a cBoii-
CTBaMH TaJIOT€HOB, UX COCIU-
HEHUH U SBICHUSIMH, TIPOUCXO-
namuMy ¢ HnMa. OrniicaHue
XUMHYECKOTO IKCIIEPUMEHTA C
MOMOIIBIO €CTECTBEHHOTO (py-
CCKOTO WJIM POJTHOTO) SI3bIKA U
a3pIka XuMuH. DopmynrpoBKa

MIPUOOpPETEHHE OTIBITA
W3Y4EHUS BEIIECTB:
HAOJIIOJICHYSI 32 UX TIpe-
BpAILECHUSAMH TIPH MPO-
BEJICHUU HECIIOKHBIX
XUMHYCCKHUX OKCIIEpHU-
MEHTOB C UCIIOJIb30Ba-
HUEM J1abopaToOpHOro
0bopyIoBaHUS U
prOOpOB;

YMEHHE COOTHOCUTh
CBOU JEHCTBUA C
TJIAaHUPYEMBIMHU
pe3yiabTaTamu,
OCYIIECTBJISATH KOHTPOIb
CBOCH JCATEIHHOCTH B
MPOTIECCE TOCTIKEHUS
pe3yiabTaTa, OnpeneisTh
CII0COOBI JIEHCTBUIL B
paMKax MpeIToKEHHBIX
yCIIOBUH U TpeOOBaHMH,
KOPPEKTUPOBATH CBOU
JICVICTBUS B
COOTBCETCTBUU C
H3MEHSIOIIEHCS
CUTYyallue;

YCBOEHHUE NPaBUII
UHIUBUYAJBHO-
T0 W KOJUICKTUB-
HOTO
0e30macHoro
MOBEICHUS B
YpE3BbIYANHBIX
CUTYalMsIX,
YTPOKAFOTITHX
JKNU3HU U
3/I0POBBIO JIIOJEH;




BBIBOJIOB TI0 pe3yJIbTaTaM Mpo-
BeIEHHOTO 3KcmepuMmenTa. Op-
raHu3anys yueOHOTro B3aUMO-
JIEHCTBUS B rpynne

36 | Kucnopon Crpoenue atoma u an- | §25,ynp.1-3, | XapakrepucTuka KUCI0Opoa: (hopmupoBaHHE TIEPBO- YMEHHE OTIPEACISATh hopmupoBaHme
J0Tponus Kuciaopoaa; | 8 CTpOeHHe, aJIoTponus, Hhu3u- Ha4yaJbHBIX CUCTEMAaTH- | MOHATHUS, CO3/IaBaTh OTBETCTBEHHOI'O
CBOIICTBA ¥ IPHMEHE- YECKUE U XMMHUYECKUE CBOUCT- 3MPOBAHHDIX NPE/ICTaB- 00001IeH S, OTHOILIEHUS K
HHE €ro aUIOTPOIHBIX Ba, IIOMYCHHE 1 IPHMEHEHHE JIEHUH O BEILECTBAaX, UX | YCTAHABJIMBATH aHAJIOTUU, | YUCHHUIO,
MOHHKAITHIL. AJIOTPOITHBIX Mozmcbnvxaunn. MIPEeBPAIIeHHSIX U MPaK- | KIACCU(HUIIPOBATD, TOTOBHO-CTH U
I1. 27. TIonVieHHe 1 CocTaBneHue Ha3BaHUM cOeU- | THYECKOM NMPUMEHEHUH; | CAMOCTOSATENBHO CIOCOOHOC-TH
yd HEeHU Kuciopona no ¢GopMyie | OBIaJeHHUE OHATUHHBIM | BRIOUPATh OCHOBAHUS U oOyJarommxcs K
pacrosHaBAHUC KUCIIO0- 1 X (hOpMYyII TI0 HA3BAHUIO. arnmnapaToM U CUMBOJIH- | KPUTEPUU IS CaMOPAa3BUTHUIO U
ponaa OOBsicHeHUE 3aBUCUMOCTH YECKHUM SI3bIKOM XUMHHU | KJIacCHU(HKALNH, camMoo00pazoBaHu
CBOMCTB (WK IpecKa3bIBaHNE yCTaHABJIMBATh IPUUMHHO | F0 HA OCHOBE
CBOMCTB) KHCIOPOAA OT ITOJIO- — CJI€ICTBCHHBIE CBA3H, MOTHUBALIUU K
skenus B [lepuoanueckoit cuc- CTPOUTH JIOTHYECKOE 00yUYCHUIO U
TeME XUMHUYECKHX 3JEMEHTOB paccyxaeHue, MO3HAHHUIO,
. Y. Menneneea. Cocrasie- YMO3aKJIFOUCHUE U AeNaTh
HHE MOJIEKYJISIPHBIX YPaBHEHUI BBIBOJIBI;
PeaKIuii, XapaKTEPU3YIOIIMX
XUMUYECKUE CBOICTBA KUCIIO-
pOoAa, ANEKTPOHHBIX YPaBHEHUI
IIPOLIECCOB OKUCIIEHUS-BOCCTA-
HOBJIEHUS. Y CTAHOBJICHUE TIPU-
YUHHO-CJIEACTBEHHBIX CBS3€H
MEXy CTPOCHHEM aTOMa, XU-
MHUYECKOM CBSA3BIO, TUIIOM KpH-
CTAJUTMYECKOM pemETKN KUCIIO-
pona, ero GU3NIECKUMH U XU-
MHUYECKUMH CBOMCTBaMU. BbI-
MOJIHEHHUE PACUETOB 110 XUMU-
4ecKuM QopMysiaM U ypaBHEHH-
SIM pEeaKLUii, MPOTEKAIUX C
y4acTHeM KHCIIopoJa
37 | llpPemenue | PenreHne skcriepuMeH- OKcIepUMEHTAIBHOE UCCIEN0- | MPHOOPETEHUE OIbITA YMEHHE COOTHOCUTh YCBOEHHUE MPaBUII
SKCIEPUMEH- | TaJbHBIX 3a/1a4 110 Te- BaHUE CBOWCTB HEMETANIOB H W3Yy4EHUs BEIIECTB: CBOM JICUCTBUS C IUIAHU- | UHAUBUAYAIBHO-
TanbHbIX 3a- | Me «[loarpyrmma Kc- WX COEIMHEHUH, pelieHne dKC- | HaOMIOACHNS 33 UX IIpe- | PYeMBIMHU pe3ylbTaTaMH, | 'O U KOJUIEKTHB-
7184 110 TeMe | JI0pozay» MIEpUMEHTANBHBIX 337a4 10 Te- | BPAIICHUSIMU IPH MIPO- OCYIIECTBIATH KOHTPOIb | HOTO
«Toxrpymma me «[loarpynmna Kuciaoponay. BEJICHUH HECIOKHBIX CBOEU JESATENTLHOCTH B 0e30macHoro
KHCTIOPOTAY Pabota ¢ maGopaTopHbIM 000- | XHMHYECKUX DKCIIEPH- MPOIIeCcCe TOCTIKECHUS MOBECHNA B
pPYZIOBaHHEM U HAIPEBATEJIbHbI- | MEHTOB C UCIOJIb30Ba- pe3ynbTaTa, ONPENEHsITh | YpPE3BbIYANHBIX




MU NIpHOOpaMu B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH Oe301ma-
cHoctu. Habmonenue 3a cBoii-
CTBaMU KHUCJIOPOAA, CEPbI, UX
COCIMHEHHH U SIBICHUAMH, IIPO-
HCXOJAIKUMU ¢ HUMHU. Ormuca-
HUE XUMUYECKOT0 IKCIIEPUMEH-
Ta C IOMOIIbIO €CTECTBEHHOTO
(pycckoro uinm poHOTO) A3bIKa
U s3bIKa XUMUU. PopMyITUpOB-
Ka BBIBOJIOB I10 pe3yJbTaTaM
MPOBEIEHHOTO IKCIIEPUMEHTA.
Opranu3zanus yueOHOTO B3au-
MOJEICTBUS B Ipynne

HHEM J1abopaTOPHOTO
000pyIOBaHUS H
mpuOOpOB;

CII0CcOOBI IEHCTBUII B
paMKax MpeI0KEHHBIX
yCIIOBUH U TpeOOBaHHUH,
KOPPEKTUPOBATh CBOU
JIEHICTBHSA B COOTBETCT-
BHUHU C U3MEHSIONIIEHCS
CUTyaLlMEH;

CUTYaIsIX,
YTPOXKAIOIIIX
KU3HU U
37I0pOBBIO JIIOJICH;

38

Cepa

CrpoeHue aToma u aj-
J0Tponus cepbl; e€ hu
3MYECKHE U XUMHUYEC-
KM€ CBOWCTBA U MpU-
MEHEHHE poOMONYECKOM
CepBhl.

. B3aumojeiicteue
cepsl ¢ MeTalJlaMH, BO-
JOPOJIOM M KHCIIOPO-
TIOM.

JI. 28. I'openue cepbl
Ha BO3JIyX€ U KUCIIOPO-
ne

§26, yp.1-5

XapaKkTepucTHKa CephI: CTPOe-
HUe, aUI0Tponus, pusndeckre
U XMMHMYECKHE CBOMCTBA, MOJIY-
yeHne 1 npuMeHeHne. Cocras-
JIEHUE Ha3BaHUH COCTUHEHNUN
cepsl 10 popmylie 1 uX GopMyIt
o Ha3BaHuo. OOBsICHEHHE 3a-
BHCHMOCTH CBOWCTB (WJIH TIpe-
JICKa3bIBaHHE CBOICTB) CEPhI OT
nonoxeHus B Ilepuonnueckoit
CUCTEME XUMHUYECKUX AJIEMEH-
toB JI. 1. MenneneeBa. Cocra-
BJIEHHE MOJIEKYJISIPHBIX YpaBHE-
HUH peaklni, XapakTepu3yro-
LIMX XUMAYECKHE CBOMCTBA Ce-
PBIL, DIIEKTPOHHBIX YpaBHEHUN
MIPOIIECCOB OKUCIIEHUSI-BOCCTA-
HOBJICHUSA. Y CTAaHOBJICHHUE MTPH-
YHUHHO-CJIEICTBEHHBIX CBSI3EH
MEXIy CTPOCHUEM aToMa, XH-
MUYECKOH CBA3BIO, TUIIOM KpH-
CTAJUTMYECKOM PEIMIETKHU CEPBI,
e€ puznIeckuMU U XUMUYECKU-
MU CBOWCTBaMU. BrinonHnenue
pacu€ToB Mo XuMu4yecKuM Gop-
MyJiaM ¥ YPaBHEHHUSIM PEaKIIHiA,
MIPOTEKAIONTNX C YYACTHEM Ce-

(hopMupoBaHuE TIEPBO-
Ha4dYaJIbHbBIX CUCTEMATU-
SUPOBAHHBIX IPCACTAB-
JICHAM O BEIeCcTBaX, HX
MIPEeBPAICHHSX 1 MPaK-
TUYCCKOM ITPUMCHCHUH,
OBJIJICHHE MOHITUHHBIM
anmapaToM U CHMBOJIH-
YECKHUM SI3bIKOM XUMHUHU

YMEHHE OPTaHU30BHIBATh
y4eOHOe COTPYAHUYECT-
BO U COBMECTHYIO €S-
TETBHOCTH C yUUTEIIEM U
CBEPCTHUKAaMU; PabOTaTh
WHAWBUAYAJIBHO U B
TpyMIie: HaXOIuTh o0Iee
pelIeHre u pa3pemarb
KOH(IIUKTHI HA OCHOBE
COTIJIACOBAHUA MO3UIUN U
y4aéra uHTEepecoB; (hop-
MYJIMPOBAaTh, ApPTyYMEH-
TUPOBATH U OTCTAaMBAThH
CBOE MHEHHUE;

Bocnuranme
Ka4yeCTB JINYHO-
cTH obecrieunBa-
FOIIUX COLIMAIIb-
HYIO MOOMIIb-
HOCTb, CITOCO0-
HOCTh IPUHUMATH
CaMOCTOSTENILHBIE
peueHus.




pHI

39 | Coemunenust | Oxcunsl cepol (IV) u §27 no cnos: XapakTepUCTHKa COETHHEHUI OBJIaZICHHE OCHOBAaMU YMEHHE OTIPEAETATh Mo- | (GOpMHUpPOBAHHE
cepbl (VI); ux nonydenue, «CepHas KuC- | cepbl: cocTaB, pU3HUYECKHE U XMMHYECKOH TpaMOTHOC- | HATHSI, CO31aBaTh 0000~ | OTBETCTBEHHOTO
CBOJICTBA U IPUMeHe- | J10Ta M €€ COJM | XMMHYECKHE CBOHCTBA, ONYYC- | 1y crrocoBHOCTIO LICHUS], yCTaHABIUBATD OTHOIICHHUS K
[— ., ymp. 1,2 HHE U anMeE{eHI/Ie. COCTa;BJ'Ie- AHATHSEPOBATD H AHAJIOTHH, KIAaCCUPUIN- | YICHUIO,

HUE HAa3BaHWH COCAMHEHHN Ce- pOBaTh, CAMOCTOSITENILHO | TOTOBHO-CTH U
P IO popmyIie u ux GopmyI OGTEKTHEBHO OLCHHEATE BBIOMpPATh OCHOBAHUS CIOCOOHOC-TH
no HazBauuto. Cocrapiienue Mo- | ’KA3HCHHBIC CUTYyalllH, KpUTepHH IS Kiaccupu- | oOydaromuxcs K
JIEKYJISIPHBIX YPAaBHEHUU peak- CBSI3aHHBIC C XUMHEH, Kallny, yCTaHABJINBATh CaMOPa3BUTHIO U
UM, XapaKTepU3yIOLUMX XUMU- | HaBBIKAMH 0€30MaCHOr0 | IPUYMHHO — CIEACTBEH- | CaMo0Opa3oBaHH
YECKUE CBOMCTBA COETMHEHUIN 0GpaIIEeHNS C BEIIEeCT- HBIE CBA3H, CTPOUTH 1O Ha OCHOBE
Cepbl, JNEKTPOHHBIX YPABHEHUH | gy JIOTMYECKOE PACCyXIe- | MOTHUBALUU K
MPOIIECCOB OKMCIICHUI-BOCCTa- HHE, YMO3aKIIIOUCHUE H 00y4YEHHIO U
HOBJICHHUS, ypaBHCHI/Iﬁ 3JICKTPO- J€J1aTh BBIBOJBI, IIO3HaHHIO,
JUTUYECKOHN TUCCOLMALINN; M-
OJICKYJIAPHBIX, IMTOJTHBIX U COK-
PalIEHHBIX MOHHBIX YPaBHEHUI
pEeaKIUil ¢ yuacTHEM 3IEKTPO-
JIUTOB. Y CTaHOBJICHHUE IPUYHNH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
Iy XUMHUYECKOH CBSI3bI0, TUIIOM
KPUCTAJIIMUECKON PeIIETKU
COeZIMHEHMI cepbl, uX (usnyec-
KHUMH 1 XUMHYECKUMHU CBOIMCT-
BaMH

40 | Cepnas kuc- | CepHast KUCIIOTa KaK §27 no XapaxkTepuCTHKa CEpHON KU- | (OPMHUPOBAHHE IIEPBO- | YMEHHE CAMOCTOATENBHO | YCBOGHHME MPABHII

JI0Ta Kak dJje-
KTPOJIUT U €€
CoJIx

JIEKTPOJIMT U €€ COJH,
WX MPUMEHEHNE B Ha-
POIHOM XO3SICTBE.

J1. O6pa3is! mpupos-
HBIX COCIMHEHH Cephbl
OO6pasibl BaXKHEHIIIHX
U1 HApOJTHOT'O XO0351i-
CTBa CyJIb(aToB.

JI. 29. CBoiicTBa pa3-
OaBJICHHOW CEepHOM KH-
CIIOTBI

cnoB:«IIpouss
OJICTBO CEpHOMU
KHCIIOTHL...
ymp. 3,6, 8,5
v 7 (110 BBI

oopy)

CIIOTBI: COCTaB, (PU3HUECKUE
1 XMMHYECKHE CBOMCTBA KaK
anektponuta. CocraBieHue
MOJICKYJISIPHBIX YpaBHEHUM
peakiuii, XapaKTepU3yIOIINX
XMMHYECKHE CBOMCTBA CEp-
HOM KHUCIIOTBI, SJIEKTPOHHBIX
YpPaBHEHUI MPOIECCOB OKUC-
JIEHUSA-BOCCTAHOBJIEHUS; MO-
JIEKYJSIPHBIX, TIOJIHBIX U COK-
panIéHHBIX MOHHBIX YpaBHE-
HHI peakuuii ¢ yyacTuemM
3JIEKTPOJIUTOB. Y CTAHOBJIE-
HHE NPUINHHO-CIIEJCTBEH-

HayaJbHbIX CUCTEMATH-
3UPOBAHHBIX MPE/ICTAB-
JICHUH O BEILLIECTBAX, UX
MPEBPAIICHUSAX U TIPAK-
TUYECKOM NTPUMEHEHUH;
OBJIA/ICHUE MTOHSATUHHBIM
arrmapaToM U CUMBOJIH-
YECKUM A3BIKOM XUMHUU

OMPECIIATH LN CBOSTO
00y4eHMsI, CTABUThH U
(hopmynmupoBaTh 1
ce0s1 HOBBIE 3a7a4H B
ya€0e 1 T03HABATEIHLHOM
JESTEILHOCTH, Pa3BH-
BaTh MOTHBEI U UHTEpE-
Chl CBOEH MMO3HABATEb-
HOM JIeATEIILHOCTH;

WHAVUBUYAJIBHO-
T'0 1 KOJIJICKTUB-
HOTO
0e30macHoOro
MOBEJICHUS B
Ype3BBIYAIHBIX
CUTYaIUsIX,
YTPOKAFOTITHX
JKU3HU U
3I0POBBIO JIIOJEH;




HBIX CBSI36M MEXKy XUMHUUIEC-
KOH CBS3bI0, TUIIOM KPHCTaJI-
JINYECKOMN PEIIETKHU CEpHOMN
KHUCJIOTHI, €€ (PU3NYECKUMU U
XUMHUYECKUMH CBOMCTBAMHU.
Habmronenue u onucanue
XUMHUYECKOI0 IKCIIEPUMEHTA
10 Paclio3HaBaHUIO CyIbdat-
HOHOB

41 | Cepnas kuc- | CepHas KUCIIOTa KaK §27 no xonna | CocTaBieHne MONEKYIISPHBIX (dhopMHpOBaHUE MIEPBO- | YMEHUE CAMOCTOATENLHO | (hopMupoBanue
JI0Ta KaK okucauTens. [Ipous- ynp.4 ypaBHEHUI peaklui, XxapakTe- | HayaJbHBIX CUCTEMATU- | TJIAHUPOBATH ITyTH OTBETCTBEHHOI'O
OKHCIUTENb, | BOACTBO CEPHOI KHC- PH3YIOIINX XHMUYECKHE CBOM- | SUPOBAHHBIX NPEACTaB- | NOCTIKCHHS LeNeH, B OTHOIIECHHUS K
e& mouyue- JIOTBI U €& pUMeHe- CTBa CEpHON KHCJIOTHI KaK OKU- | JIEHUI O BEeIleCcTBaX, X | TOM YHUCIIE IbTEPHATUB- | YUCHHIO,

HHe 1 pUMe- | HHe CIMTENIs, SIIEKTPOHHEIX ypaBHe- | MPEBPAIICHIAX U IPAK- | HbI€, OCO3HAHHO BBHIOU- TOTOBHO-CTH U

— HUH TPOIIECCOB OKHUCIICHUS-BOC- | THUECKOM NMPUMEHEHUH; | paTh Hambomee 3 dek- CIIOCOOHOC-TH
CTaHOBJICHHA. XapaKTEPUCTHKA | OBJIAJCHUE MOHATUHHBIM | TUBHBIE CLIOCOOBI pelie- | 00YyJaroLuxcs K
MOJTYYEHUS] U IPUMEHEHUS Cep- | ammapaToM M CHMBOJIH- | HUS YUYEOHBIX U [TO3HABA- | CAMOPA3BHTHUIO U
HOM KHCNOThI. BhImoHeHNe pa- | 4eCKUM S3bIKOM XUMHUH | TEJIBHBIX 33/1a4; camMoo00pa3oBaHu
C4€TOB IO XUMHUYECKUM (HOpMYy- 10 Ha OCHOBE
JIaM ¥ YpaBHEHUSM peaklni, MOTHUBAIIUHU K
MIPOTEKAIOIIUX C YIaCTHEM Cep- 00y4YeHUIo U
HOW KHCJIOTEHI MO3HAHMIO,

42 | Azor Crtpoenue atoma u Mo- | §28, ynp.1-5 | XapakrepucTuka a3ora: CTpoe- | OBJIAJIEHUE OCHOBAMH yMEHUE caMocTosATeNbHO | Bocnuranue

JICKYJIbI a30Ta; CBONCT-
Ba a30Ta KakK ImpoCcToro
BCIICCTBA

HUe, GU3NYECKUE U XUMHYEC-
KHE CBOMCTBA, MOIYyYEHUE U
npumenenue. CocTaBieHne
Ha3BaHUI COEIMHEHUN a30Ta 10
dhopmyne u ux hopmyI Mo Ha3-
BaHU0. OOBsACHEHUE 3aBHUCH-
MOCTH CBOMCTB (MJIM TIpe/CcKa-
3BIBaHHE CBOMCTB) a30Ta OT I10-
noxkenus B [lepuognueckoit
CHUCTEME XUMHUYECKUX JIEMEH-
toB JI.M1.Menneneena. Cocra-
BJIEHHE MOJIEKYJISIPHBIX YpaBHE-
HUH peaklni, XapakTepu3yro-
X XUMAYECKHe CBOMCTBA a30-
Ta, 3JIEKTPOHHBIX YPaBHEHUH
MIPOLIECCOB OKUCIIEHUSA-BOCCTa-
HOBJICHUS. Y CTAaHOBJICHHUE MTPH-

XUMHUYECKON TPaMOTHOC-
TH: CIIOCOOHOCTEIO
aHAIIM3UPOBATH U
00BEKTHUBHO OLIEHUBATH
JKU3HEHHBIC CUTYallMH,
CBSI3aHHBIE C XUMHEH,
HaBBIKAMH 0€30I1aCHOT0
oOparreHus ¢ BemecT-
BaMH,

OTIPEIEIIATH LIEIH CBOETO
0o0yueHusl, CTaBUTh
(hopMynHupoBaTh IS ce-
0s1 HOBBIC 3314 B yué0e
U IO3HABaTEJIbHOU Jesi-
TEJIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI
CBOEM MO3HABATEIHLHOMN
JIeSITEIIbHOCTH;

Ka4eCTB JINYHO-
ctu obecrieunBa-
IOIIUX COLIMAIb-
HYI0 MOOMJIB-
HOCTb, CITOCO0-
HOCTh MPHUHU-
MaTh CAMOCTOSI-
TEIbHBIE
peleHus.




YUHHO-CJIEICTBEHHBIX CBS3EU
MEXy CTPOCHHEM aTOMa, XU-
MHUYECKOU CBSI3BI0, TUTIOM KPHC-
TAJJIMYECKON PEIIETKH a30Ta,
ero GU3NIEeCKIMH U XUMUIec-
KHWMU CBoOMcCTBaMHU. BrimomHe-
HHE Pacuy€TOB MO XUMUYECKUM
(hopMynaM 1 paBHEHHSM peak-
LUN, TPOTEKAOIINX C yYaCTUEM
asora

43 | AmMuak
44 | Comu aMMoO-
HUSA

AMMUaK, CTpOCHHE,
CBOMCTBA, OJIyYCHHE
u npumenenue. Conu
aMMOHMUS, UX CBOMCT-
Ba U IPUMEHEHHUE.

JI. 30. 3yuenue
CBOMCTB aMMHaKa.
31. Pacno3naBanue
coJIeil aMMOHUS

§29, Tpu ymp.
(o BBIOODY);

§30,tpu ymp.
(o BBIOOpY)

XapakTepucTHKa aMMHaKa: COC-
TaB, YU3NIECKHUE U XUMUUECKHUE
CBOICTBA, IIOJly4E€HUE U IIPUMeE-
HeHue. CocTaBleHHE Ha3BaHUM
coJieit aMMOHUSI TT0 (popMyIIe

1 ux Gopmyn o HazBanuto.Coc
TaBJIEHHE MOJIEKYIISPHBIX ypaB-
HEHUW peakluid, XapaKTepusy-
FOINX XUMHUUYECKHE CBONCTBA
aMMHaKa U COJIEH aMMOHWUS,
3JIEKTPOHHBIX YPaBHEHU MTpO-
LIECCOB OKHCJIEHHA-BOCCTAHOB-
JICHUS; YPABHEHUH 3JIEKTPOJIU-
THYECKOM JUCCOIMAIINI; MOJIe-
KYJISIPHBIX, TTOJIHBIX ¥ COKpAaIE-
HHBIX MOHHBIX YPaBHEHHUH pea-
KLU C y4aCTHEM DJIEKTPOJIU-
TOB. Y CTaHOBJIEHHE TPUYUHHO-
CIIEJICTBEHHBIX CBA3EH MEXIy
XUMHYECKOH CBS3BI0, THIIOM
KPUCTAJUIMYECKON PEMIETKU aM-
MHaKa U COJeH aMMOHUS, UX
(hM3UYECKUMHU B XUMHYECKUMHU
cBoiictBamu. HaOmronenue u
OMHMCAaHUE XUMUYECKOTO 3KCIIe-
PUMEHTA MO PacTO3HABAHUIO
HMOHOB aMMOHUS. BrInonHenue
pacu€ToB Mo XuMu4yecKuM Gop-
MyJlaM ¥ YPaBHEHUSAM PEaKIHH,
MIPOTEKAIOIUX C YIACTHEM aM-
MHaKa

(hopMupoBaHuE TIEPBO-
HaYaJIbHBIX CUCTEMAaTH-
3UPOBAHHBIX MPEJCTaB-
JICHUM O BEIIECTBAX, HX
NPEBPALICHUIX U IPAK-
TUYECKOM IPUMCHECHHH;
OBJIaJIEHUE NOHATUIHBIM
anmnapaToM U CUMBOJIH-
YEeCKHUM S3BIKOM XUMHHU
Bocnuranne kauecTs
JIMYHOCTHU 00ecIeynBa-
FOIIHUX COLUAIBHYIO
MOOHILHOCTE, CITOCO0-
HOCTh MIPUHAMATDH CaMO-
CTOSITEJIbHBIE PELLICHUS.
OBJIaJICHUE OCHOBAMH
XUMHUYECKON TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIU3UPOBATh U
00OBEKTHUBHO OLIEHUBATH
JKU3HEHHBIC CUTYaIIHH,
CBSI3aHHBIC C XUMHECH,
HaBBIKaMH 0€3011aCHOr0
oOparreHus ¢ BemecT-
BaMH,

YMEHHE CaMOCTOSITETTHHO
OTIPEETISATh TN CBOETO
00yueHUs], CTaBUTh U
(hopMyupoBaTh IS
ce0s1 HOBBIE 3aJ]a4H B
yué0e U Mo3HABATEIbHOM
JIESITEIIbHOCTH, Pa3BU-
BaTh MOTHBEI U MHTEpE-
CBI CBOEH TTO3HABATEIb-
HOM JeSITeIbHOCTH;

YCBOEHHE MPaBUII
WHAVBUAYAIIBHO-
IO U KOJUUIEKTHB-
HOTO
6e3omacHoro
MOBEJICHUS B
YPE3BBIYANHBIX
CUTyalUsX,
YTPOXKAIOIMIHX
JKU3HU U
3I0pOBBIO JIOAEH;
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Kucnopon-
HbIE
COCAUHCHUA
azoTa

Oxkcuapl azota (I)u
(IV) AzotHas kucioTa
KakK 3JIEKTPOJIUT, €€
CBOWCTBA U IIPUMEHE-
HUE.

J1. O6pas1ibl BaKHEH-
IIUX JJI1 HAPOTHOTO
XO03s1ICTBA HUTPATOB.
JI. 32. CroiicTBa pas-
OaBJICHHOM a30THOMU
KHCIIOTHI

§31,ymp.1-3,
5,6 nmm 7(mo
BBIOODY)

XapakTepUCTUKA OKCHUIOB a30-
Ta: COCTaB, PUINUCCKUC U XU-
MHYECKHE CBOMCTBA, TONyYCHUE
u ipuMmeHenne. CocraBlieHHE
Ha3BaHUI OKCHJOB a30Ta IO
¢dopmyne u ux GpopmyIn o Haz-
BaHuto. CocTaBIeHNE MOJIEKY-
JIAPHBIX YPABHEHHUN peakLnid,
XapaKTePU3YIOLINX XUMUIECKHE
CBOMCTBa OKCHJIOB a30Ta, DJIEKT-
POHHBIX ypaBHEHUI MPOLIECCOB
OKHCJICHUI-BOCCTAHOBJICHUS;
MOJICKYJIAPHBIX, ITOJIHBIX U CO-
KpalEHHbIX HOHHBIX YpaBHe-
HUU peaklUui ¢ y4acTUEM dJIEK-
TPOJIUTOB. Y CTAHOBJICHUE IPU-
YUHHO-CJICACTBECHHBIX cBs3eH
MEXy XUMHUUECKOU CBSI3bIO,
TUIIOM KPUCTAIIMYECKOU perié-
TKH OKCHJIOB a30Ta, ero (puzu-
YECKMMHU ¥ XMMUYECKUMH CBOM-
CTBaMU. XapaKTEPUCTHKA a30T-
HO¥ KHMCJIOTBI: COCTaB, (hU3HUYEC-
KHE€ U XUMHUYECKUE CBOMCTBA
KaK 3JIEKTPOJINTa, IPUMEHEHHE.
CocTaBrieHue MOJIEKYIISIPHBIX
YPAaBHEHUH peakiuil, XapaKre-
PHU3YIOLIMX XUMHYECKHE CBOHCT
-Ba A30THOW KUCJIOTBI, JJIEKTPO-
HHBIX YPaBHEHUI NPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS;
MOJIEKYJISIPHBIX, TIOJHBIX U CO-
KpPAILEHHBIX HOHHBIX YpaBHE -
HHU PEakLUi ¢ y4acTUEM dJIEK-
TPOJIUTOB. Y CTAHOBIICHHE TIPH-
YMNHHO-CJICACTBECHHBIX CBs3en
MEXly XHMHUYECKOH CBSI3bIO,
THUTIOM KPUCTAJUIMYECKON perié-
TKH @30THOW KUCIIOTHI, €€ (pH3H-
YECKMMHU U XMMUYECKUMH CBOM-
CTBaMH

OBJIAJE€HIE OCHOBAMH
XHMHYECKON IpaMOTHOC-
TH: CIIOCOOHOCTEIO
aHAJIM3UPOBATh U
00BEKTHUBHO OIICHHBATh
JKU3HEHHBIC CUTYAIlHH,
CBSI3aHHBIE C XUMMEH,
HaBBIKaMH 0€30MacHOro
oOparlieHus ¢ BEeUecT-
BaMU,

YMEHHUE CaMOCTOSATEILHO
ITAHUPOBATD MYTH
JOCTIDKCHHS TIeTIeH, B
TOM YHCJIC allbTCPHATHB-
HbIE, OCO3HAHHO BBHIOH-
patb Hanbomee 3pdek-
TUBHBIC CIIOCOOBI pellie-
HUS YUE€OHBIX ¥ MMO3HABA-
TEJbHBIX 3a]1a4;

Bocnuranme
KA4eCTB JTUYHO-
cTH obecrieunBa-
FOIIUX COLIMAIIb-
HYIO MOOMITb-
HOCTb, CIIOCO0-
HOCTh MPUHUMATD
CaMOCTOSTEILHBIE
peleHus.




46 | AzotHas kuc- | A3oTHas kucinorta kak | §31, ynp.4 CocTaBrieHne MOJEKYISIPHBIX (hopmupoBaHUE MEPBO- YMEHHE ONPEACIATh M0- | (OPMHUPOBAHHUE
JI0Ta KaK OKUCJIUTEIID. HI/ITpaTBI ypaBHeHI/Iﬁ peaxuﬂﬁ, XapakTe- HadYaJIbHBIX CUCTCMATH- HATHS, CO31aBaTh 0000- OTBCTCTBCHHOT'O
OKHCITHTENb, | M HUTPHTHI, IpodieMa PU3YIOUMX XHMHHECKHE CBOH~ | 3MPOBAHHBIX MPECTAB- | IICHHS, YCTAHABIHBATH OTHOIIICHHUS K
eé rosyue- WX CONEPIKaHHS B CElb CTBa a30THOW KUCIIOTHI KaK JICHUH O BEIecTBaX, WX | aHAJOTHH, KIACCUPUIH- | YYCHHIO,

e CKOXO3SHCTREHHOM OKHCIMTEIS, SNICKTPOHHBIX ypa- | MPEBPALICHUSX 1 NPk~ | POBAT, CAMOCTOATENBHO | TOTOBHO-CTH 1
BHEHH TIPOIIECCOB OKHUCICHUS- | THYECKOM MPUMEHCHUH; | BHIOMPATh OCHOBAHHUSA U | CIIOCOOHOC-TH
NPOAYKIUH. A30THBIE .
BOCCTAHOBJICHHUS. XapaKTepuc- | OBJaJcHHE MOHATHHHBIM | KPUTEPHH A KiacCu(pu- | 00ydaromuxcs K
yRobpenus. . THUKA MMOJTyYCHHs a30THOW KHC- | allapaToM U CHMBOJH- | Kalli, yCTaHABIUBATh CaMOPAa3BHUTHIO U
A B3aHMOHeHCTBHeU JI0TBI. BeITIONHEHHE pacuéTOB YECKHMM S3IKOM XUMHH | TIPUYHMHHO — CJICJCTBCH- | CaM000pa3oBaHU
KOHIEHTPUPOBAHHOU 0 XUMHUYECKUM (hopMysiam HBIE CBSI3H, CTPOHUTH 10 Ha OCHOBE
a30THOU KUCJIOTBI C U ypaBHEHUSIM peaKkUui, IpoTe- JIOTUYECKOE paccyxne- MOTHBALUH K
MEbIO. KaIOIIHUX C y4acTHEM a30THOM HUE, YMO3AKJTIOUCHHE U | OOYUYCHHIO U
J1.33 Bzaumopeiicteue KHUCJIOTBI IIENIaTh BBIBOIBL, MTO3HAHHUIO,
KOHIIEHTPUPOBAaHHOU
A30THOM KHCIIOTHI C
MEAbIO

47 | dochop.Coe- | Ctpoenue aroma u an- | §32,ynp.1-4, | Xapaxrepucrtuka docdopa: yriayOJIeHHe NPEACTaB- | YMEHUE CaMOCTOATENLHO | Bocnuranue
nuHenust Go- | morporus hocdopa, 5 wiu 6 (110 CTpOeHHEe, PU3MIECKUE U XUMHU- | JICHUA O MATEPUATIBHOM | [IaHMpOBATh MyTH KauecTB JTUYHO-
cdopa. CBOMCTBA 6EJIOro U BHIGOPY) YeCcKHe CBOMCTBA, MOJIyUCHUE U | ¢IMHCTBE MHPA; JOCTHKEHHS TIeTIeH, B cTH obecreunBa-
docdopubie | kpacHoro docopa, ux NpUMEHEHIE. COCEaBHeHI/Ie Ha3- | MPHOOPETEHNE OTBITA TOM UHCIIE ATTBTEpHATHE- IOIIMX COLUAIIb-
y106penHs npuMeneHue. OCHOB- BaHUl coeuHeHul Gocdopa 1o | MCIOIb30BaHUS HbIE, OCO3HAHHO BEIGH- HYI0 MOOHITB-

HBIC COSIMHEHUS: OK-
cua dpocdopa (V) u
oprodochopHas Kuc-
nora, pocdarsl. [Tons-
THe 0 hochopHbIX
yI00pEHUsX.

J1. O6pa3isl npupo-
HBIX COeIMHEHUH (oc-
dhopa. O6pa3ibl Bax-
HEeHIuX /U1 HapOHO-
ro xo3sicTBa ¢gocda-
TOB

JI. 34. Topenne dpocdo
pa Ha BO3JlyXe U B KHUC-
Jopoze.

35. Pacnio3HaBanue
docdaros

(hopmyie u ux GopmyI 1Mo Ha3-
BaHWI0. OOBSCHEHNE 3aBHCH-
MOCTH CBOWCTB (WJIM TIpelcKa-
3bIBaHUE CBOUCTB) (pocdopa ot
nonoxeHus B [lepuoanyeckoit
cUCcTeMe XMMUYECKUX JJIEMEH-
toB JI. . MenneneeBa. Cocra-
BJICHUE MOJICKYJISIPHBIX ypaBHe-
HUU peakiuii, XxapakTepu3yro-
X XUMHAYECKHE CBOMCTBA
(dhocdopa u ero coeiMHEHUA,
3JIEKTPOHHBIX YPaBHEHHI NPO-
[IECCOB OKUCJICHUSI-BOCCTAHOB-
JICHHST; yPaBHEHUH AJIEKTPOIIU-
THUYECKOW AMCCOLUALINH; MOJIe-
KYJISIPHBIX, TIOJTHBIX ¥ COKpaIé-
HHBIX HOHHBIX YPaBHEHHUU peak-
LU ¢ y9acTHEM JIEKTPOIUTOB.
YcranoBneHne NPUUMHHO-CIIE-
CTBEHHBIX CBSI3€H MEXIY CTPO-

PAa3IMYHBIX METOAOB
H3YyUCHHA BCIICCTB!

patb Haunbomnee d3pdek-
THUBHBIE CIIOCOOBI peliie-
HHs yueOHBIX U [T03HABa-
TCIBbHBIX 3aJa4,

HOCTb, CII0CO0-
HOCTh IPUHUMATH
CaMOCTOSTEIbHBIE
peleHus.




€HHEM aToMa, XUMHUYECKOU CBsI-
3b10, TUIIOM KPUCTAITHYECKON
pemérku hocdopa u ero coeau-
HEHHH, er0 GPUIUIECKUMH U XU-
MHYECKUMHU cBoiicTBamu. Ha-
OJIFOJICHUE U OTMCAHUE XUMH-
YECKOT0 SKCIIEPUMEHTA 10 pac-
Mo3HaBaHMIO (ochaT-HOHOB

48 | Yraepon Crpoenue atoma u an- | §33,ynp.1-5, | XapakrepucTtuka yriepoza: OBJIaJICHHE OCHOBAMH yMEHHE OpTaHU30BbIBaTh | Bocmuranue
JIOTpOIUs yIJIepoa, 8 CTpOeHHe, auIoTponus, Hpu3u- XUMUYECKOH rpaMOTHOC- | y4eOHOe COTPYJHHYECTBO | KA4eCTB
CBOJiCTBa ero MomudH- YEeCKHE U XMMUYECKUE CBOMCT- | THU: CHOCOOHOCTBIO aHa- | U COBMECTHYIO JUYHOCTH
Kauuil 1 UX npuMeHe- Ba, NOJTy4CHNE U MPHMEHEHNE. | TM3HPOBATh U 00BEKTHB- | AEATEIBHOCTh C YUUTEJIEM | 00ECTICUHBAIOIINX
nue. [lornonenue yr- COCT%BJICHI/IG Ha3BaHUM COeM- | HO OLEHMBATh KU3HEH- | U CBEPCTHUKAMU; COLIMAJIBHYIO

.. .. HEHHH yriepona no GpopMmyie U | Hble CUTYalllHd, CBSI3aH- | paboTaTh HHAWBUAYAIBHO | MOOMIIEHOCTE,
JICM PACTBOPCHHBIX BE- ux (opMyII [0 HA3BAHHIO. HBIE C XMMHUEH, HAaBbIKa- | ¥ B TPYIIIE: HAXOAUTh CIIOCOOHOCTH
L1EeCTB Wil ra3os. Boc- OOBscHEHUE 3aBUCUMOCTH MU 0e301macHoro oopa- oO11ee pereHue u MPUHUMATh
CTaHOBICHHE ME/ U3 CBOMCTB (WM NpEJICKa3bIBaHUE | IIEHUS C BELECTBAMH, paspemars KOHQIUKTHI CaMOCTOSITEIbHbIE
€€ OKCH A YIJIEM. CBOMCTB) yIiiepo/ia OT MOJIOKE- | MCIOJIb3yEMBIMH B Ha OCHOBE COTJIACOBAHUS | PEIICHHUS.

JI. 36. I'openue yriis B Hus B [lepuoanyeckoii cucteMe | MOBCEAHEBHOM KU3HU; MO3ULINN U yuéTa
KHuciIopoae XUMUYECKUX 31eMeHToB JI. U. YMEHHUEM aHaJIU3UPO- HUHTEPECOB;
MenneneeBa. CocraBieHHe MO- | BaTb U IJIAHUPOBATh ($hopmMynupoBaTh,
JIEKYJSIPHBIX YPaBHEHUH peak- | HKOJOrMYecKH Oe3omac- | apryMEeHTHpPOBAThH U
LMH, XapaKTepU3yIOINX XUMH- | HOE TIOBEJIEHHUE B LIESIX | OTCTAaUBaTh CBOE MHEHHUE;
YeCKHE CBOMCTBA YTIIepo/a, COXpPaHEHUs 37I0POBbS U
3JIEKTPOHHBIX YPABHEHHUH NPO- | OKPYXKArOLIEH cpepl;
LIECCOB OKHCJIEHUS-BOCCTAHOB-
JIEHUs. Y CTAaHOBJICHHE ITPUYHH-
HO-CJIE/ICTBEHHBIX CBSI3€H MeX-
Iy CTPOEHHEM aTOMa, XUMHUYeC-
KOH CBSI3b10, TUIIOM KPHCTAJLUTH-
YECKOM PEmETKN YTIIepoa, ero
(U3NUIECKUMH U XUMHUECKHUMU
CBOMCTBaMH
49 | Okcuasl Oxcunst yraepona (II) | § 34 o cnoB: | XapakrepucTruka OKCHIOB yriie- | Bocnuranue kauecTn BJIaJIEHUE OCHOBAMH Bocnuranne
yriaepona u (IV), ux ceoiicteau | «Ilpm pact- pona: cocras, hU3NUECKUE U JIMYHOCTH CaMOKOHTpOJIA, Ka4eCTB JINYHO-
NIpYMEHEHHEe BOPCHHH OK- | XMMHYECKHE CBOWCTBa, OJy4e- | 0OecrneunBarOIUX CaMOOLEHKH, IPUHATHA | CTH obecrieurBa-
cuza yriepo- | HHE H IPUMEHEHHE. COCTaBJIe-u COLIMAJIbHYIO peLeHui 1 IOLINX COLUAJIb-
ma (IV)...», HHE MOJIEKYIAPHBIX yPaBHEHMH MOOWJIBHOCTB, OCYILECTBIICHHUS HYIO0 MOOUJIb-
1-4 peakuui, XxapakTepHu3yOLX CIOCOOHOCTD OCO3HaHHOTO BBIOOpPA B HOCTB, CII0C00-
yHp- XMMUYECKHE CBOICTBA OKCU/IOB | IPUHUMATh yueOHOH U HOCTb IPUHUMATh
YIJIEpPOAa, SJIEKTPOHHBIX ypaB- | CaMOCTOSITENbHbIE [103HaBaTEJIbHON CaMOCTOSITEIbHbIE




HEHUI TIPOIIECCOB OKUCIICHUSI-
BOCCTAHOBJICHHS; MOJIEKYJISIP-
HBIX, TIOJTHBIX U COKPAIIEHHBIX
HOHHBIX YPaBHEHHUH peakLuui ¢
Y4aCTHEM 3JIEKTPOJIUTOB. YCTa-
HOBJIEHHE TIPUYMHHO-CJIE/ICTBE-
HHBIX CBSI3eH MEXIY XUMHUYEC-
KOH CBSI3BIO, TUTIOM KPHCTaJLIU-
YECKOU PEIIETKH OKCUJIOB YI-
nepoja, uX GU3NIECKUMH U
XUMHYECKHMHU CBOWCTBAMU-

pereHusl.

JCATCIIBbHOCTH,

pereHusl.

50

YroapHas
KHCIIOTa U e€
comu. JXeéct-
KOCTb BOJBI U
CIIOCOOBI €€
YCTpaHEHHUS

VYrosbHas KUCIOTA.
Conu yrosibHOM KUCIIO
TBI: KaJIBIUT, COAA, TI0-
Tall, UX 3HAYCHHE B
MPUPOJIE U KU3HH Ye-
noseka. JKécTkocTb
BOJIbI M CIIOCOOBI €€
yCTpaHEHHUs.

J1. O6pa3isl npupoI-
HBIX COCIMHEHUH yT-
nepoja. O6pasis! Ba-
KHEUIINX [Tl HApOo/-
HOT'0 XO35IMCTBa Kap-
OOHATOB.

JI. 37. Ilomyuenue
YTOJILHON KUCIIOTHI U
n3y4yeHue e€ CBOMCTB.
38. Ilepexon kapboHa-
TOB B TUJIpOKapOOHa-
THI.

39. Pa3noxxenne THI-
pokapOoHaTa HaTpHs

§34 710 KoHIIA,
ymp. 5-7

OnpeneneHus NOHATUR «Bpe-
MEHHas KECTKOCTh BOJABDY, «I10-
CTOSIHHASI )KECTKOCTH BOJBDY,
«o0miast KECTKOCTh BOAB). Xa-
PAKTEPUCTUKA YTOJIBHOU KUCIIO-
ThI U €€ coJIel: cocTaB, (pu3uue-
CKHE U XUMHYECKHE CBOWCTBA,
noirydenue u npumenenue. Co-
CTaBJICHUE Ha3BAHUU cOJIeH
YTOJILHOM KHCIIOTHI 110 popMmyIie
u ux Gopmyn no Hazanuto. Co-
CTaBJIEHHE MOJIEKYJISIPHBIX ypa-
BHEHMI peakLyii, XapakTepusy-
IOLINX XUMHYECKHE CBOHCTBA
YTOJIBHOM KUCIIOTHI U €€ COJIeH,
YPAaBHEHUH 3JIEKTPOIIUTUYECKOM
JUCCOLUALNN; MOJIEKYJIIPHBIX,
MIOJIHBIX ¥ COKpAIEHHBIX NOH--
HBIX YPABHEHUH peakuuii ¢ yya-
cTHeM 3eKTponuToB. Onuca-
HHUE CIIOCOOOB yCTpaHEeHHMs XKEc-
TKOCTH BOZBI ¥ BEITIOJTHEHHE
COOTBETCTBYIOIIETO XHUMHYECKO
ro skcrepuMenTa. Habmonenue
Y OTIMCAaHUE XUMHUYECKOTO KC-
[IEPUMEHTA 110 Paclo3HaBAHUIO
KapOoHaT-nOHOB. BrimonneHue
pacu€ToB Mo XuMu4yecKuM Gop-
MyJlaM U YpPaBHEHMSAM peaKIHii,
IIPOTEKAIOLIMX C yYaCTHEM CO-

OBJIQJICHHE OCHOBAMH
XUMHYECKON TPaMOTHOC-
TH: CITOCOOHOCTBIO aHa-
JTU3UPOBATh U OOBEKTHB-
HO OLICHUBATH )KU3HCH-
HbIC CUTyalluH, CBA3aH-
HBIC ¢ XMMHCH, HaBBIKa-
Mu 6e3o1acHoro obpa-
IMECHWA C BEOICCTBAMH,
HCTIONTE3YEMBIMU B
IMOBCEAHCBHOM KU3HU;
YMEHHEM aHAIIM3UPO-
BaTh U IJIAaHUPOBATH
JKOJIOru4ecku Oe3omnac-
HOE MOBEICHHUE B LEIAX
COXpaHEHUS 3/I0POBbS U
OKpY>Karollel Cpeibl;

YMEHHE OIICHUBATh
MIPaBWJILHOCTh
BBITIOJTHCHUS YUeOHOH
3a7a41, COOCTBEHHEBIE
BO3MO>KHOCTH €€
pelICHuUS;

thopmupoBanue
OTBETCTBECHHOI'O
OTHOIIICHUA K
YUCHHIO,
T'OTOBHO-CTHU U
CIOCOOHOC-TH
oOyJarommxcs K
CaMOPAa3BHUTHIO U
camoo0pa3oBaHu
10 Ha OCHOBE
MOTHUBAIINU K
00y4eHHIO U
MO3HAHMIO,




€JIMHEHU yriepojia

51 | IIp [omnyue- | Ilomyuenue, cobupa- Pabota ¢ maGopaTopHBIM 000- MpHOOPETEHUE OTBITA YMEHHE COOTHOCUTh YCBOGHHE TPABUIT
HME, cCoOMpa- | HUE M PacIo3HaBaHUE pyJlOBaHMEM U HarpeBaTeIbHbI- | U3yYEHUS BEILECTB: CBOU JICHCTBUSI C WH/IUBHTy aJTbHO-
HHE ¥ PacIio- | Ta3oB MU pHOOpaMu B COOTBETCTBUM | HAONIOJCHHUS 32 UX Mpe- | IUIAHUPYEMbIMU T'0 U KOJUICKTHB-
3HABAHHE C IpaBWJIAMH TEXHUKHU 0e30Ta- | BpalleHHsIMH MIPH MIPO- | pe3ysbTaTamH, HOTO
FA30B cHocTH. HaGmoeHue 3a cBoii- | Bel€HHH HECTIOKHBIX OCYWECTBIIATH KOHTPOIb 0e30macHoro
CTBaMH HEMETAIIJIOB U UX COe- XUMHUYECKUX IKCIIEpH- CBOEM JesITeNb-HOCTH B MIOBEJICHUS B
TUHEHWU U SIBICHUSMH, MPOUC- | MEHTOB C HCIIOJIH30Ba- MIPOILIECCe TOCTHKESHHS Ype3BBIYAITHBIX
xomsammmMu ¢ HuMa. Onricanne | HueM 1abopaTopHOTro pe3ynbTaTa, ONpeaeNsiTs | CUTyaIlsX,
XUMHYECKOr0 SKCIIEPUMEHTa ¢ | 000pYyAOBaHHA U CHoco0bI IeHCTBUH B YTPOKAIOIIHNX
ITOMOIIBIO €CTECTBEHHOTO (pyc- | mpuOOpOB; pamMKax MpeaoKeHHBIX | )KU3HH U
CKOTO WITH POJTHOTO) SI3BIKA U YCIIOBUH 1 TpeOOBaHUH, | 3AOPOBBIO JIOACH;
sI3bIKa XUMHUHU. POpMynupoBa- KOPPEKTUPOBATH CBOU
HHMC BbBIBOJOB I10 pE3yjibTaTaM ILCI\/'ICTBI/IH B COOTBETCT-
MIPOBEEHHOTO IKCIIEPUMEHTA. BHU C U3MEHSIOIIEHCS
Opranusaiys y4eOHOro B3au- CUTYaINEH;
MOJEHCTBUS B Ipynne
52 | KpemHuuii Crtpoenue atoma kpem | 35 10 ciOB: XapakTepuCTHKa KPEMHUS: OBJIJICHIE OCHOBAMHU YMEHHE OIICHUBATh Bocrniutanne
HUS; KpUcTamnyeckud | «Okcua KkpeM | CTPOCHHE, (pusuyeckue U XUMU- | xpMudecKoil rpaMOTHOC- | IIPABUIIBHOCTD Ka4eCTB JIMIHO-
KpEeMHHUIA, ero ceoiict- | Hus (IV)...», YECKHE CBOUCTBA, MONYICHHE U | 11 c[ocOBHOCTIO BBITIOJTHEHUST Y4eOHOH cTH obecreunBa-
Ba ¥ IIPHMEHEHHE ymp. 2, 3 npuMmenenue. CocTaBieHne Ha3- AHATHIMPOBATS H 3aJa4u, COOCTBEHHBIE OIIUX COLIUab-

BAaHUM COEAMHEHUI KPEMHUSI 110
dhopmyiie U ux GopmyJI 1Mo Ha3-
BaHMi0. OObsSCHEHNE 3aBUCH-
MOCTH CBOWCTB (WUTH TIpe/ICcKa-
3bIBAHUE CBOWCTB) KPEMHHUS OT
nonoxeHus B Ilepuonnueckoit
CHCTEME XMMUYECKHUX DJICMEH-
toB JI. 1. MenneneeBa. Cocras-
JIEHE MOJICKYJISIPHBIX YpaBHE-
HUU peakiuii, XxapakTepu3yro-
IIUX XUMHUYECKHUE CBOHCTBA
KpEMHUSI, SJIEKTPOHHBIX ypaBH-
HHU TIPOIIECCOB OKUCIICHUSI-BOC-
CTAHOBJICHUS. Y CTAHOBJICHUE
MIPUYUHHO-CIICJICTBEHHBIX CBSI-
3eil MEXy CTPOCHHEM aToMma,
XAMHYECKOH CBS3bIO, TUIIOM
KPUCTAIITHYECKON PEIIETKA
KpeMHHUSI, ero QU3HYSCKUMH U
XUMHYECKHUMH CBOMCTBaMH

00BEKTUBHO OLIEHUBATH
JKU3HEHHBIE CUTYAIlHH,
CBSI3aHHBIE C XUMUEN,
HaBBIKAMHM 0€3011aCHOI0
oOpallieHHUs ¢ BEIIeCT-
BaMH,

BO3MOKHOCTH €€
pelieHus;

HYH0 MOOWITB-
HOCTb, CITOCO0-
HOCTh IPHHUMATH
CaMOCTOSITEIIbHBIC
pemIeHus.




53 | Coemunennst | Oxcuna kpemuust (IV), | §35 mo cioB: | XapakTepucTuka coeTMHEHHI bopmupoBaHue yYMEHHE OPraHU30BBIBATh | OBJIaZIEHHE OCHO-
KpEMHUA €ro NIPUPOIHBIC pa3HO- ((COC,I[I/IHC- KpE€MHHA: COCTaB, (bI/ISI/I‘ICCKI/IC NEpBOHAYAIBHBIX yT{€6HOG COTPYAHHUYCCTBO | BAMU
BuHOCTH. CUITHKATBL | HHS KDeMHHs | M XHMIYECKHE CBOHCTBA, MOy~ | CHCTEMATH3HPOBAHHBIX | H COBMECTHYIO XUMUYECKOM
3HaueHNe COSIMHEHNH | CITyIKaT...», "CHHE H [IPHMEHEHNE. COCTa;B- NpEeACTABICHUNA O JIEATEIBHOCTh C YUUTEJIEM | TPAMOTHOCTH:
KPEMHHSL B JKUBOI 1 yrp.1, 4 JICHUE Ha3BaHUI COEUHEHUI BEILIECTBAX, MX 1 CBEPCTHUKAMY; CIIOCOOHOCTHIO
. KpeMHUs 10 opMyJIe U UX MIPEeBPAIICHUSX U NPaK- | paboTaTh WHAWBUYATbHO | aHATHU3UPOBATH U
HEAHUBOM HPHPOLC. (dhopmyi o HazBaHuto. COCTaB- | THYECKOM NMPUMEHEHUH; | M B TPYIINE: HAXOAUTh 00OBEKTUBHO OI1e-
A. Obpasust mp I{p on- JICHUE MOJIEKYJISIPHBIX YpaBHE- o01iee pemeHue u HUBATb KU3HEH-
HBIX COCIMHCHUH Kpe- HUU peaklui, XapaKTepu3ylo- paspeniath KOH(PIUKTHI HbIC CUTYaIluH,
MHHA. LIUX XUMHAYECKHE CBOMCTBA CO- Ha OCHOBE COTJIACOBAHUS | CBSI3aHHBIC C XU-
JI. 40. ITomyyenue Kpe- €IUHEHUN KPEMHUS, DJIEKTPOH- MO3ULINN U yuéTa MHEH, HABBIKAMU
MHEBOU KUCJIOTHI U HBIX YPAaBHEHUH NPOLECCOB HUHTEPECOB; Oe3omacHOTro 00-
n3y4yeHue e€ CBOMCTB OKHCJICHUSA-BOCCTAHOBJICHHS, (hopMyIIMpOBaTH, pallIeHus C Belle-
YpaBHEHUH 3JIEKTPOIUTHYECKON apryMEHTUPOBAThH U CTBaMH,
JUCCOLUAINH; MOJIEKYJISIPHBIX, OTCTAWBaTh CBOE MHEHHUE; | UCIOJb3Y-EMbIMU
MOJIHBIX U COKPAILIEHHBIX UOH- B IIOBCE-THEBHOM
HBIX YPABHEHUH peakuuii ¢ yya- JKU3HU; YMEHUEM
CTHEM JJIEKTPOJIHUTOB. Y CTAHOB- aHaJIU-3UpOBaTh U
JIEHUE IPUYUHHO-CIICCTBEH- IJITAHUPOBATH
HBIX CBSI3E€U MEXIY XUMHUIEC- 9KOJIOTUYECKHU
KO CBSI3b10, TUIIOM KPUCTAILIU- Oe3ormacHoe
YECKOM PEeLIETKU COeTUHEHUI MOBEJCHUE B
KpeMHUsI, ero (GU3NYSCKUMU U HEeTISTX
XUMUYECKUMU CBOHCTBAMHU. COXpaHEHUs
Habmonenune u onmcanue Xu- 310pPOBbs U
MHYECKOTO SKCIIEPUMEHTA TI0 OKpYy>Karoleu
pacIio3HaBaHMIO CHIINKAT-HOHOB Cpebl;
Brinonnenue pacyéToB o Xu-
MUYEeCKUM (popmyiaM U ypas-
HEHHUSIM peaklMii, IpoTeKaro-
LIUX C YYaCTUEM COCAUHECHUM
KPEMHHUS
54 | CunukatHas | [lonstue o cunukanor | §35,moBT.18- | XapakTepucTHKa CHIMKaTHOM OBJIAJICHHE OCHOBaMHU YMEHHE ONPEACIATh M0- | (GOPMHUPOBAHHUE
IPOMBIIUIEH- | IIPOMBIIICHHOCTH. 35 MPOMBIINIJICHHOCTH Beruucie- XUMHUYECKOU T'paMOTHOC- | HATHA, CO31aBaThb 0000- OTBCTCTBCHHOI'O
Hocts 0606- | CTeKI0, IEMEHT, HUS TI0 XUMHYECKUM (OPMYyJIaM | TH: CIIOCOOHOCTBIO aHa- | IIEHUs, YCTaHABINBATh OTHOLIEHUS K
IIeHYe 110 KepaMHKa. Y ypaBHEHHSIM PEAKIUi, TPOTe- | JIM3UPOBATH U OOBEKTHB- | aHAJIOTUU, KIIACCU(PUIIN- | YUEHHIO,
Teme «Heme- | JI. OBpasiie cTekna, KalOIIKX € y4aCTHeM HEMETall- | HO OLICHHBATE XKHMSHEH- | POBaTh, CAMOCTOATENBHO | FOTOBHO-CTH H
J0B U ux coeaunenuit. [Ipen- HBIC CUTYalluy, CBSI3aH- | BEIOMpATh OCHOBaHUS U CIOCOOHOC-TH
TaJUIBD» KE€paMUKH, LIEMEHTA

CTaBJIeHUE MH(pOpMAIUU IO
teMe «HemeTamne» B BuIe
Ta0JIHII, CXeM, OITOPHOTO KOHC-

HBIC C XUMUEH, HaBbIKa-
MHu Oe301macHoro oopa-
IICHUS C BEIIECTBAMH,

KpUTEpHH 7151 Kiaccugu-
Kalluy, yCTaHABIIMBATh
IIPUYMHHO — CJIEJCTBEH-

o0yJarommxcs K
CaMOPAa3BHUTHIO U
caMmoo0pa3oBaHu




MEKTa, B TOM YHCIIEe C TIPUMCEHE-
aueM cpeactB UKT. OrcranBa-
HUE CBOCH TOYKU 3peHus, eé

HCIIOTh3yEMBIMH B
TMOBCEIHEBHOMN KU3HU,
YMEHUEM aHATU3UPO-

HBIC CBA3H, CTPOUTH
JIOTUYECKOE PACCYKIC-
HHUC, YMO3AaKJIHOYCHUC U

10 Ha OCHOBE
MOTHBAIHH K
00y4YeHUIO U

apryMeHTaIs U IOATBEPXKAe- | BaTh U IUIAHUPOBATH JIeTaTh BBIBOJIBL; TTO3HAHMUIO,
aue paktamu CoCTaBIICHHE 9KOJIOTHYECKH Oe30mac-
pedepara no onpeneaEHHON HOE MOBEICHUE B LETAX
¢dopme COXpaHEHUS 310POBbS U
OKPY’KaroLeH Cpelipl;
55 | KonrponbHas pabora 3 mo Teme
«Hemerambi»
56 | Anamus pesynbraTtoB KP Ne3
4. O0001IeHe 3HAHM 110 XUMUU 32 KypC OCHOBHOM mIKONbl. 12 g
57 | llepuonnuec- | Ilepuommueckuii 3akon | §36,ymp.1-10 | IIpencrasnenue nadopmanmu Bocrnutanne kauects YMEHHE CaMOCTOSITENTFHO | (POpMUpPOBaHHE
Kasg cucrema u HepI/IO,I[I/ILIeCKaﬂ CUcC- 10 TEMEC «HCpI/IOI[I/I‘ICCKI/Iﬁ 3a- JJUYHOCTH IUIAHUPOBATH ITyTH OTBCTCTBCHHOI'O
L. Menze- | TeMa XMMHYECKHX 3J1e- koH u [leproanueckas cucrema | 00ecreUHBaIOMINX JNOCTHOKEHHUS TIeei, B OTHOIICHHUS K
1eeBa W mentos]]. . Mennenee . V1. MenneneeBa B CBETE T€O- | COLMAIBHYIO TOM UHCII ATETCPHATHE- YUCHHIO,
cTpoeue Ba. DU3MYCCKH pHUU CTPOCHUS aTOMay B BUJIE MOOHIIFHOCT, HEIC. OCOSHAHHO BEGH- TOTOBHOCTH H
ATOMA CMEICIT TIODSIKOBOTO Ta0JIUI, CXeM, OTIOPHOT'O KOHC- | CIIOCOOHOCTH ’ ] CIIOCOOHOCTH
MIEKTa, B TOM YHCJIE C IPUMEHe- | TIPHHUMATh patb Hanbonee spdex 00y4aroIuxcst K
HOMEpa 3/ICMCHT4, HO- HueM cpeacts MKT. BeinonHe- | caMOCTOATENbHBIE THUBHBIE CIIOCOOBI PEIlle- | caMOPa3sBUTHUIO U
MCPOB MIEPUOJa 1 IPYTI HUE TECTOBBIX 33J[aHUH 110 TEME | pelICHUS. HUs y4eOHBIX U MI03HaBa- | CaMOOOpPa30BaHU
IIBL. 3aKOHOM€ijOCTH TeITbHBIX 3aJa4: 1O HA OCHOBE
U3MEHEHUS CBOWCTB MOTHBAIIUU K
DJIEMEHTOB U UX CO- 00y4eHHIO U
€IMHEHUH B IIEpUOJIAX MO3HAHMUIO,
W TPYIIax B CBETE
MPEJCTaBICHUM O
CTPOCHHUU aTOMOB 3JIe-
MeHTOB. 3Hauenue [le-
PHUOIUYECKOTO 3aKOHA
58 | Buabl xumu- | Buabl xXuMuueckux §37, ynp.1-10 | Ilpexncrasnenne uupopmanuu OBJIaJICHNE OCHOBAMH YMEHHE caMOCTOSITENbHO | Bocnuranue

YECKHUX CBS-
3eM ¥ TUIIBI

KpUCTAJIITNYE
CKHX pelLlIé-

TOK B3anmo-
CBA3b CTpOE-
HHS U CBOMC-
TBa BEIICCTB.

CBA3EH U TUIIBI KPHUCTA-
JUIMYECKUX PELIETOK.
B3anmocss3b cTpoe-
HUS U CBOWCTB Be-
LIECTB

o TeMe «Buapl XUMHYECKUX
CBSI3E€H W THIIBI KPUCTAJIIINYEC-
KHUX pelméTok. B3auMocss3b
CTPOEHHUS U CBOMCTB BELLECTBY
B BUJIE TaOJHUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIIE C IIPH-
meHeHueM cpenicts MKT.Beino-
JIHEHHE TECTOBBIX 3aJaHUN

XUMHYECKOH IpaMOTHOC-
TH: CHOCOOHOCTBIO aHa-
JIU3UPOBATh U 00BEKTUB-
HO OILICHUBATh )KU3HCH-
HBIC CUTYyAaIlUH, CBI3aH-
HBIC C XUMHUEH, HaBbIKA-
MHu 6e301macHoro oopa-
IIICHUS C BEIICCTBAMH,
HCTIONB3YEMBIMH B

OTIPEAETSATH TN CBOETO
o0y4YeHUs, CTaBUTh H
(dhopMyIUpoBaTh IS
ce0s1 HOBBIE 3aa491 B
y4é0e ¥ Mo3HABATEIHLHOM
JIESTEILHOCTH, Pa3BH-
BaTh MOTHBBI U MHTEpE-
CBI CBOCH MMO3HABATEIb-
HOM JIeSATEIIEHOCTH;

Ka4eCTB JIMYHO-
cTH obOecIieynBa-
IOLUX COLIMAJIb-
HYI0 MOOWITB-
HOCTb, CIIOCO0-
HOCTb TIPUHUMATh
CaMOCTOSITEIbHBIC
pereHus.




MOBCEIHEBHOMN KU3HH,

59 | Knaccuduka- | Knaccudukarus xu- §38,ymp.1-10 | IIpencrapnenue napopmanun yMenue Kinaccudui- | IIpoBoasaT cpaBenne u | popmMupoBanue
LU XUMH4e- MUUECKUX peaKHHﬁ ule) 10 TCMEC «K)’IaCCI/I(bI/IKaIII/Iﬂ XHu- poBaTh N3y4Y€HHbIE KJ'IaCCI/I(bI/IKaIII/IIO 10 OTBCTCTBCHHOI'O
CKHX peak- pa3IUYHBIM IPU3HAKAM MHYECKUX PEaKIHH [0 Pasini- | oGpeKThl M ABJICHHUSL, 3a/ITaHHBIM KPUTEPHAM, OTHOIICHHA K
wmit.  Cko- (4MCIIO M COCTAB pearu- HBIM TIPU3HAKAM. (EKOpOCTL XH- | c10cOBGHOCTD 1e/1aTh BJIQ/ICIOT NPHEMaMH YUCHHIO,
POCTh XUMH- | PYIOIIX i 06pa3yio- MHYECKUX PEAKIHii» B BUJC BBIBOJTBI H yMO3a- BBITTOJTHEHHS 3aaHUi TOTOBHOCTH H
. Ta0JIUII, CXEM, OTIOPHOT'O KOHC- CIOCOOHOCTH
YECKHX IIUXCSI BENIECTB; Ha- KJIFOUCHUS U3 HU3YYECH-
. MEKTa, B TOM YHUCIIE C IPUMEHE- oOyyJaromuxcs K
peakiuu JIAHHC TPaHHUILBI pas- Huem cpeacts UKT. Bemonue- | [PIX XUMHUHUCCKHX 33~ CaMOpa3BUTHIO U
jiena (as; TenoBoi HHE TeCTOBBIX 3a1aHuii o Teme | KOHOMCPHOCTCH, yME- caMooOpa3oBaHH
3¢ (eKT; u3IMECHEHHE HUE CTPYKTYPUPOBATH O Ha OCHOBE
CTETIEHEN OKUCIIECHHUS M3Yy4YEHHBIW MaTepuan MOTHBAIHH K
aTOMOB; HCIIOJIb30Ba- U XUMHUYECKYIO HH(]O- 00yYEeHHUIO U
HHE KaTalln3aTopa; PMaLMIO, ITOJTYYECHHYIO MIO3HAHHIO,
HAaINpaBJIEHUE MIPOTE- U3 IPYTUX UCTOYHH-
kaHus1). CKOpOCThb XH- KOB
MHYECKHUX PEaKLUN U
(haKTOpHI, BIHSIONINE
Ha Heé
60 | Juccouua- DNEeKTpoNIUTHYECKAs §39,ynp.1-10 | 3anuch ypaBHEHHMH DIEKTPONIU- | YMEHUEM aHAITM3UPO- YMEHHUE OIICHUBATh Bocnuranue ka-
IUS 2TEKTPO- | AUCCOIMAIHS KHCIIOT, TUYECKOW JUCCOIUAIINU KHC- BaTh U TUIAHUPOBATh MPaBUIBHOCTh YECTB JINYHOCTH
JIATOB B BOJ- | OCHOBAHUIA, COIEIA. JIOT, OCHOBaHHMH, coJiei, 9KOJIOTHUECKH Oe30mac- | BBIMOJHEHUS YUeOHOI 00eCTeYrBatOIIIX
HBIX pacTBO- | MOHHBIE ypaBHEHHUS. -MOHHBIX YPaBHEHHH. HOE TIOBEJICHHE B IIEJIAX | 3a/a4H, CO6CTBe“HHI)Ie COLIMAITBHYIO MO-
pax. Voumbie | YCioBHst pOTeKatHs YCJVIOBH;I MPOTEKAHUS peak- COXpAHEHHS 310POBbA M | BO3MOXKHOCTH €€ OUIBLHOCTD, CIIO-
N Uit 0OMeHa 710 KOHIa OKpYIKaroIei cpepl; peleHus; COOHOCTbH MPUHU-
ypaBHEHUS peakiuii oOMeHa 10 AT CAMOCTOS
peaKHHH KOHIA TCJIBHBIC PCUI-S.
61 | Pemmenue
3ajJ1a4
62 | Okucnurenb- | OKHCIUTEILHO-BOC- §40,ymp.1-10 | OxmcnMTENHEHO-BOCCTAHOBH- (hopMupoBaHue IEpBO- BIIa/ICHHE OCHOBAMH
HO-BOCCTa- CTaHOBUTEJBHBIE peak- TeNbHBIC peakiuu. OKuCu- HAYalIbHBIX CHCTEMATH- | CAMOKOHTPOJIS,
HOBUTEIBHEIE | ITUN. OKI/ICHI/ITGHB, TCJIb, BOCCTAHOBUTCIIb SUPOBAHHBIX NIPEACTAB- CaMOOLCHKH, IPUHATUA
peaKLII/II/IOBP BOCCTAHOBUTEJID JICHUU O B€IIECTBAX, HUX PEIICHUHN U
63 | Pemcnmc MPEBPAICHHUSAX U TIPAK- | OCYIIECTBICHUS
THYECKOM NMPUMEHEHUH; | OCO3HAHHOTO BHIOOPA B
3afat OBJIAJICHHC TTOHATUIHBIM | YIeOHOH U
amnmapaToM U CUMBOJIM- | MO3HABATEILHOM
YECKHUM SI3bIKOM XUMHHU | JEATENIHOCTH;
64 | Knmaccuduka- | IIpocTsie U CIIOKHBIE §41,ynp.1-10 | Ilpexncrapnenue uHGpopMauu MIPHOOPETEHHE OTBITa YMEHHE ONPEACIATh M0- | (GOPMHUPOBAHHUE
65 | mus u cBolic- | BemectBa. Mertawisl | §42,ynp.1-10 | 1o Teme «Knaccudpukanus u HCITOIb30BaHUs HSTHS, CO3J1aBaTh 0000~ OTBETCTBEHHOI'O




TBa Heopra-
HUYECKUX Be-
LIECTB

HemeTauiel. CocTas,
Kiaccuukanus u 00-
IIUEe XUMHUYECKHE CBOU
CTBa OKCHJIOB U THJIPO-
KCU0B (OCHOBaHHUI,
KHCJIOT, aM(pOTEPHBIX
TUAPOKCHJIOB), COJICH B
cete TOJ]

CBOMCTBa HEOPTAHUYECKUX
BEIIECTB» B BUJE TaOJIMII, CXEM,
OTIOPHOT'0 KOHCIIEKTa, B TOM
YUCIIE ¢ IPUMEHEHUEM CPEJICTB
HKT. BemonHeHne TeCTOBBIX
3aJIaHHi 110 TEME

Pas3JIn4HbIX METOJIOB
H3y4YCHHUS BEILECTB,
yriryOJeHre mpencTaB-
JIEHU 0 MaTepruagIbHOM
€IMHCTBE MUPA;

IICHUS, YCTAHABIUBATD
aHaJIOTHH, KIaCCU(PHUITH-
pOBaTh, CaMOCTOSITEIHLHO
BBIOMPATh OCHOBAHUS U
KpHUTEPHUH IS Kiaccupu-
KalllW, YCTaHABJINBATh
MIPUYUHHO — CJIC/ICTBCH-
HBIC CBSI3U, CTPOHUTH
JIOTHYECKOE paccyxie-
HUE, YMO3aKJIIOUYCHUES U
JIeNIaTh BBIBOJIBI,

OTHOIIICHUS K
YUYEHHIO, TOTOBHO-
CTH M CITIOCOOHOC-
TH 00yYaroIuXxcs
K CaMOPa3BHUTHUIO
u camoo0Opa3oBa-
HHIO Ha OCHOBE
MOTHUBAIVH K
00y4YeHUIO U
MO3HAHUIO,

66 | Mrorosas KOHTpOJbHAsS paboTa
67 | Ananus pe3ynpTaToB uToroBoit KP
68 | moxaBexeHME UTOTOB roja

KpuTepnn OLICHUBAaHUA )IOCTI/I)KCHI/Iﬁ 06yqalo11mxcsl
OcHoBHasi 3aJavya u Kpl/lTepI/lﬁ OLIEHKH — OBJIAJleHUE CHCTEMOI y‘leﬁHbIX JneiicTBHH ¢ H3Yy4aeMbIM y‘leﬁH])IM mMarepuaJjiom.

Cucrema OLIEHKH BKJIIOYAET B ce0sl BHYTPEHHIOK (OCYIIECTBIIEMYIO CaMOM IIIKOJIOI) U BHEUIHIOIO (OCYyIECTBIsieMasi BHEIIHUMU 110 OTHOIIEHUIO K LIKOJIE
ciryx0amu).

J171s OIIeHKH MCTIOb3yeTCsl epcoHUBUIIMpOBaHHAas HHGOPMAIUs U aHOHUMHAs (HerepcoHU(UIIMPOBAaHHAS).

[IepconnunrpoBaHHON OLIEHKE MOIJIEKAT TOJIBKO METANPEAMETHBIE U ITPEIMETHBIE PE3YIbTaThl U3 O10Ka «BBIMYCKHUK HaydnuTCS».

YpoBennb

JlocTHKeHNe JIAHMPYEMBbIX Pe3yJbTaToB

Ouenka (oTmeTka)

Ba3oBblii ypoBeHb

JEMOHCTPUPYET OCBOCHUE YUEOHBIX JIEUCTBHI C OMTOPHON CHCTEMOM 3HaHUN B paMKax

«YZIOBJIETBOPUTEIILHO» (MIIH

AOCTHKEHUH nuana3oHa (Kpyra) BbAeJ€HHBIX 3a7a4u. OBiageHue 0a30BbIM YPOBHEM SIBIISIETCS OTMETKa «3», OTMETKA «3auTEHO»).
JIOCTaTOYHBIM IS TIPOJIOJDKEHUS 00YUSHHS Ha CIEAYIONIEeH CTYIIeHH 00pa30BaHus, HO HE
0 MPOQUILHOMY HalpaBJIEHUIO
IHoBbIIeHHBIH YCBOEHHUE OIIOPHOM CUCTEMBI 3HAaHUI Ha YPOBHE OCO3HAHHOT'O ITPOU3BOJIBHOTO OBJIA/ICHUS | OLIEHKA «XOPOLIO» (OTMETKA «4»);
YPOBEHb y4eOHBIMU JACHCTBUSAMHU, JOCTATOUHBIH O KPYro3op, MHUpoTa (M1 H30HMPaTEIbHOCTD)

uHTepecoB. Takue oOyJaronuecs MOTYT ObITh BOBIICUYEHBI B POCKTHYIO IEATEIHHOCTH 110
MpeIMETy U COPUEHTHPOBAHBI HA TIPOJIOKEHNE O0yUeHUS B CTAPIINX KJIaccax Mo
JTAHHOMY TIPOQUITIO.

Bbicokuii ypoBeHb

Bonee nmonmHoe (MO cpaBHEHUIO C MPEIBIAYIINM) YCBOSHHUE ONTOPHON CUCTEMBI 3HAHUN Ha
YpOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAZICHHS YU€OHBIMU JEHCTBUSAMU, TOCTATOUHBII
KpYyro3op, MupoTa (Wi U30UpaTeIbHOCTH) HHTEpEcoB. Takue oOydaroniecs MOryT ObITh
BOBJICUEHBI B IPOEKTHYIO JEATENBHOCTD 110 IPEAMETY U COPUEHTHPOBAHbI Ha

OIICHKA «OTJIUYHOY» (OTMETKA «5»).




MPOJOJKeHHE 00YUEHHUS B CTapIIUX KJIaccax Mo JaHHOMY MpoQuiio.

I[HonuxeHHbIH OTCYTCTBHE CHCTEMAaTU4YECKOH 0a30BOI MOArOTOBKH, O00YJarOIIUMCS HE OCBOCHO AK€ M | «HEYIOBJICTBOPUTEIHHO» (OTMETKA
YPOBEHb MOJIOBUHBI TUTAHUPYEMBIX PE3YJIbTATOB, KOTOPHIC OCBAUBAET OOJIBITUHCTBO OOYJAOIIUX- | «2»)

Csl, IMEIOTCSI 3HAUUTENIbHBIE MPOOETb B 3HAHUSX, JATbHEHIIIee 00yUeHHE 3aTPyTHEHO.
[Tpu 5TOM 00y9arOIIMIACS MOKET BBHITIOTHATH OTACIBHBIC 32/1aHUs TOBBIIIICHHOT'O YPOB-
Hs. JlanHas rpymnna oOydaromuxcs (B CpeiHEM B X0/1e 00y4eHUs COCTaBISAIONIasi OKOJIO
10%) TpebyeT cnenuanbHON TMarHOCTUKY 3aTPYAHEHH B 00y4eHUH, TPOOETIOB B CHC-
TeMe 3HaHUI U OKa3aHUM LIeJICHANPABICHHOM MOMOIIH B JOCTH)KEHUU 0a30BOT0O YPOBHS

Hu3kuii ypoBeHb HaJIM4YUe TOJIBKO OTAENBHBIX (hparMEeHTapHBIX 3HAHUH 1O MpeIMeTy, AalibHelIIee 00yde- | OLIEHKa «TI0X0» (0TMeTKa «1»)
HUE IPaKTUYECKU HEBO3MOKHO. Tpelyercs crienuanbHasi IOMOILb HE TOJIBKO 110 y4eOHO-
My IpeIMETy, HO U TI0 (HOPMUPOBAHHUIO MOTHBALIUH K OOYYEHUIO, Pa3BUTHIO HHTEpECa K
M3y4aeMol npeaMeTHON 001acTi, HOHUMAHUIO 3HAUMMOCTH IIpeIMeTa JAJ1sl )KU3HHU U JIp.

OreHKa JOCTHKEHUH PeaTn3yeTcsl «METOI0M CIIOKEHHS», TPH KOTOPOM (PUKCHPYETCS TOCTUKEHNE OMTOPHOTO YPOBHS M €T0 IPEBBIIICHHE.
J11g OlleHMBaHMS UCTIONIb3YIOTCA: CTAaHAAPTU3UPOBAHHBIE MUCHbMEHHBIE U YCTHBIE pa0OThI, TPOEKTHI, MPAKTUYECKUE paboThI, 1a00paTopHbIe pabOThI, TECTHI,
3a4eThl, TBOPUYECKHE pabOThI, CAMOAHAJIN3, CAMOOIIEHKA, HAOIIOACHUS U TIp.
Tunsl 3a1aHNi, KOTOPbIE HUCHOJIbL3YIOTCH IJIS OLEHKH JOCTHIKCHUM:

1o popMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
10 YPOBHIO MPOBEPSAEMBIX 3HAHUH, YMEHUH, CIOCOOOB JIeHCTBUIA: 0a30BBIN U MOBHIIICHHBII YPOBEHb;
10 UCIIOJIb3YEMBIM CPEACTBAM: 3a/1aHus Ui MMCbMEHHOW MM YCTHOM Oece/ibl, MPaKTUUeCKUe 3aJaHusl, JabopaTopHbIe pabOThI;
1o (hopMme NpOBEACHUS: Il MHAMBUAYAIbHOW WM TPYIIIOBOI paboThI.

HNrorosas oneHka CKjIaabIBaeTcs U3:
HAKOIJICHHBIX OLIEHOK (XapaKTepH3yIOT AMHAMHUKY 00pa30BaTEeNIbHBIX TOCTUKEHUN yJaluxcs);
OLIEHKH 32 CTaHJapTU3UPOBAHHbBIE UTOTOBBIE paOOTHI (XapaKTepU3YIOT YPOBEHb IPUCBOCHUSI CIIOCOOOB JIEHCTBHI)

BHyTpeHHI0I0 cHCTeMY OLIEeHKH HA CTYIIeHH OCHOBHOI0 00111ero 00pa3oBaHus KiaccupUIupyeTcs CIeAYIONMM 00pa3oM U BKIIOYAET MPOLEAYPHI:
HHIMBHUAYAJbHbIE Pe3yJbTAThl yYalIMXcs - B chepe pa3BUTUSL Y HUX KOMIIETEHTHOCTHBIX YMEHUU U HaBBIKOB, BBISBIISIOTCS B XOJ€ IICUXOJIOTO-

NEAarorn4eckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJIbTAaThl - PE3YJIbTAThI, OJyUYEHHBIE B IIPOLIECCE OLIEHUBAHUS YYUTENISIMU HIKOJIBI HA MPEIMETHOM YPOBHE;
BHYTPHIIKOJIbHBIE Pe3YJbTAaThI - PE3YJIbTATHI, IOJYYEHHBIE B X0/1€ AMUHUCTPATUBHOTO KOHTPOJIS,, UTOTOBOM aTTECTALIMU yJaIUXCs
( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUATHOCTHYECKHE);
BHEIIKOJIbHbIE Pe3yJbTaThl - pE3yJIbTaThl OJIMMIIHNA/I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEPEHIIMA U T.11.;
pEe3yJIbTaThl, MOJYYCHHBIE B X0/I¢ HE3aBUCUMOM BHEIIHEH OLEeHKHM - pEe3yJIbTaThl oydeHHbIe B Xo1e [ A
He(popMaTH30BaHHAS OlLleHKA - TIOPT(OIHO.
Jlyig onricaHust JOCTHKEHHUM 00yJaromuxcs 1[eJIecO00pa3HO yCTaHOBUTH CIEAYIOIIUE MATh YPOBHEH:

Xapakrepucruka nugpoBoi OLEeHKH (0OTMETKH)



«5» («OTJIUYHO») — YPOBEHb BHIMOJIHEHHS TPeOOBAaHUI 3HAYUTEIHHO BHINIE YAOBICTBOPUTEIHLHOTO: OTCYTCTBUE OMIMOOK Kak MO TEKYIIEMY, TaK U IO
peaplayleMy yueOHOMY MaTepuaiy; He 00Jiee OHOTO HE0UYeTa; JIOTUYHOCTD U MTOJTHOTA U3JI0KCHHUS.

«4» («X0pomIo») — YpPOBEHb BBHIMOJIHCHHSI TPEOOBAaHWII BBIIIEC YIOBICTBOPUTEIHLHOTO: HCIOJB30BAHUE JIOMOJHUTEIHLHOTO MaTrepuala, IOJHOTa U
JIOTUYHOCTh PACKPBITHS BOIIPOCA; CAMOCTOATEILHOCTh CYXKACHHUH, OTpaKEHWE CBOETO OTHOIICHUS K mpeaMeTy obcyxaeHus. Hamudue ommOoOKk 1 HEI0YETOB
B KOJIMYECTBEHHOM BBIPAKEHUU TI0 OTJICIBHBIM IPEIMETaM OTPaXKaeTCsl B JIOKATHHBIX aKTaX O TEKYIIEH U UTOTOBOH (pyOeKHOM) aTTecTali 00yJaroIIuxcsl.

«3» («yH0BJETBOPUTEIBHO») — JIOCTATOYHBIH MUHHMAJIbHBIA YPOBEHBb BBHITIOJIHEHHsI TPEOOBAaHUM, MPEIBSIBIAEMBIX K KOHKPETHOW paboTe, OTICIbHBIC
HAPYIICHUS JIOTUKH M3JI0KCHHSI MaTepUaia; HETIOJTHOTA PACKPHITHS Bompoca. Hanmare ommOoK U HEJ0YETOB 10 OT/ICIHHBIM MPEIMETaM B KOJTUYECTBEHHOM
BBIPOKECHHUH OTPAXKACTCS B JIOKAJIIbHBIX aKTaX O TEKYIIEH M UTOrOBOM (PyOeKHOM) aTTecTaiy 00yJarommuxcs.

«2» («IJI0X0») — ypOBEHBb BBHIMOJTHEHHS] TPEOOBAHWN HUXKE YAOBICTBOPUTEIBHOTO: HAPYIICHHE JIOTUKH, HEMOJHOTA, HEPACKPBITOCTH 00CYXIaeMOTo
BOIPOCa, OTCYTCTBHUE apryMEHTAIMH JUOO OMHMOOYHOCTh €€ OCHOBHBIX MONOXKeHHWH. Hamuunme ommOOK W HEJOYETOB MO OTAENBHBIM MpeIMeTaM B
KOJIMYECTBEHHOM BBIPKEHUHU OTPAKACTCS B JIOKATHHBIX aKTaX O TEKYIICH U UTOTOBOMU (pyOexHOIi) 00 arrecTanuu 00yJaronuXxcs.

KoHTpo/ibHO-U3MepHUTeIbHbIE MAaTePHAJIbl IPEeJIHA3HAUCHBI ISl MPOBEPKU YPOBHS YCBOEHHUS y4yeOHOro Marepuala Ha OCHOBAaHWU 00pa30oBaTEebHOTO
MUHUMYMa COJCpXaHUs 00pa3oBaHUs W TPEOOBAHWN K YPOBHIO IOATOTOBKH BBIMTYCKHHKOB IMKOJ. OHH COCTAaBJICHBI HAa OCHOBE MHOTOJICTHEU
MEeAarorn4eckoi MPaKkTUKU C YIETOM Pa3INYHBIX METOAHUYECKHUX Pa3pabOToK.

ITo BceM mIaBaMm Kypca M MX pasfeliaM MpeiaraeTcs TeKyIUd U TeMaTUYSCKUH KOHTPOJIb 3HAHUH W YMEHHH B (popMe XMMHYECKHX TUKTAHTOB M TECTOB,
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 3aianus 000MX BapHaHTOB PabOT CXOJIHBI [0 COACPKAHHUIO M XapaKTePy BBIMOIHAEMbIX yUCOHBIX J1eH CTBUN.

s opranm3anyu 3Q¢GEeKTUBHON pabOThI BCETO KJIacca ¢ y4eTOM MHIMBHIYAIBLHBIX CIIOCOOHOCTEH Ka)JIOTO y4allerocs B psiie padoT, BXOASIIUX B TIOCOOHE,
MPEJICTaBJICHBI 3aJJaHHs] PA3TTUYHBIX YPOBHEH CIIOKHOCTH.

He3aMeHNMBIM TOMOIITHUKOM TIe/Iarora B KOHTPOJIE 3HAHUH SBJISIOTCS 3a1anusl B popme Tecta. FIX MOKHO HCITOJIB30BaTh HA Pa3HBIX 3Tanax yaeOHOTro
npoiiecca:

+ IPU U3y4EHUU HOBOT'O MaTepHaa;

+ Ha JTare 3aKperieHus] U3y4eHHOT0 MaTepHuana;

+ Ha ypokax 0000IIato1Iero mMoBTOPEHUS;

* TIPU TEKYIIEM U TEMAaTHYECKOM KOHTPOJIC 3HAHUI, YMEHUI U HABBIKOB YYaI[UXCS;

* TIPU MOATOTOBKE YYAIIUXCS K 9K3aMEHaM KakK B YCTHOM, TaK U B MUCbMEHHOU (hopme, ocodberHo B ¢popme EI'D.

Jlis Kak[0i TeMBI U €€ pa3/ielioB MPEAIOKEHBI TECTOBbIE 33IaHUsI PA3HOTO YPOBHS CIOXHOCTH B JIBYX BapHaHTaX, pacCUMTaHHbIe Ha 15—35 MuH wiu Ha
eNBIN YpOK. 1)1 BRICTaBJICHHS OIICHKH TPeJTaracTcs UCIOJIb30BaTh CIICIYIONIYIO TPOIIEHTHYIO IIKAITY:

35% BBIIIOIHEHHBIX 3aJaHUM — OILICHKA «2;

36—61 % — orenka «3»;

62—85% — oreHka «4»;

86—100% — oreHKa «5».

B 3aBucuMOCTH OT pe3yabTaTOB BBITIOJHEHUS pa0OThl YUUTENIh MOKET BHOCUTD B MPEATIOKEHHYIO CUCTEMY OIICHHUBAHUS KOPPEKTUBBI, TOCKOIBKY OCHOBHAS
I1eJTb KOHTPOJIS B JIAHHOM CTydae — HE COOCTBEHHO BBICTABJICHHE OIICHKH, a OTIPE/ICIICHUE YPOBHS YCBOSHUS YUAIIUMHUCS ydeOHOT0 MaTepHasa u
HaTpaBIICHUH JanbHEHIel paboThl HaJl TOBBIIIICHHEM KaueCTBa 3HAHUI

3amanue noa uudpoit 1 onenuBaercs 3 6amamu; moxa udpoit 2 - 5 6amtamu; moa nudpoit 3-8 d6amnamu. 3agaHus, OTMEUEHHBIE *, - U1 WHIUBHUIYAIBHOTO
BBITTOJTHCHHS.

Ecnu He ykazaHO MHOE, KaXK bl OTBET YacTeH OIEHUBAETCS:

« gyactu A — 2 Oauamu;



» yactu B — 4 Oannamu;

« yactu C - 6 Oamiamu.

OnHako He Bce yyalluecs MPHUCTYMaloT K 3agaHusM 4actu C u TeM 0oJjee BBIIOJIHIIOT MX MOJHOCTBIO. UTOOBI MOBBICHTH IOJIOKUTEIFHYI0O MOTHBAIMIO K
BBINOJIHEHUIO 3a1aHuil yactu C, yuyuTellb MOXKET OOBSIBUTH O BBHICTABJICHUU I10 pe3yabTaTaM TecTa ABYX OIICHOK: MepBoi — 3a yactu A u B, a BTopoii — 3a
yacTb C — € UCIOJIb30BAHUEM IIPOLIEHTHOM IIKaJIbl OLIEHKH 3HAaHUH.

Bonpocs! asnst Bcex BUIOB KOHTPOJIS 3HAHUN COCTaBJICHBI TAKUM 00pa3oM, YTOOBI IIEAAror ¢ UX MOMOIIBI0 MOT BBISIBUTH 3HAHUS Y4YaIIMXCS 110 BCEM Y3JOBBIM
BOIIPOCAM TJIaBBI U pa3jenia Kak Ha 0a30BOM ypOBHE, Iie HeOOXOMMO TOJIBKO BOCIIPOM3BEACHHE YUeOHOTO MaTepHaia, Tak U Ha YCIOKHEHHOM YPOBHE, I/Ie
TpeOyeTcs yMeHHe aHaIu3upOBaTh U CPAaBHUBATH JaHHbIE, IPUMEHSST TBOPUECKHE CIIOCOOHOCTH.

Bce oOyyaromue BUIbI KOHTPOJIS MPEAIIONATAIOT KOJUIEKTHBHYIO IEATEFHOCT YYALIUXCs MO0 B mMape, JIM00 B TPYIIE U CAMOIIPOBEPKY.

[Ipu mOAroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOAUMO OOpaTUTh BHHMMaHUE Ha 3aJaHHs YPOKOB 0000IIaroiiero noBTopeHus. B aTom ciydae yvamiuecs: B
COOTBETCTBUH CO CBOMMH CIIOCOOHOCTSIMHU OMPEEIISIOT IS ce0sl 3a1aHusl, KOTOPBIE MOTYT BBIIIOJIHUTH.

PacuetHble 3aaunl pa3nUYHBIX TUIIOB U YPOBHEW CIIOKHOCTH IPEICTaBICHBI B MOCOOMH OJIOKaMU, a TakKe BKJIIOYEHBI B Pa3HbIe BHUAbI KOHTPOJS 3HAHUU.
Y4auTenb MOKET I10 JKEIaHUI0 BKIIIOYATh X KaK JONOJHUTEIBHOE 3a/laHKe B JTF000H BU KOHTPOJIS WIIM IPEIaraTh y4amumMcst OTIEIbHbBIE CAMOCTOSATEIbHBIC
paboThI MO PEIICHHUIO MOJA00OHBIX 3a/1a4.

IIpoBeneHne XUMUYECKOr0 TUKTAHTA

3ananus s 000MX BapUAHTOB KPATKO 3aMUCHIBAIOTCS HA JIMLIEBOM CTOPOHE TOCKU WJIM Ha KOJAOTPaHCIApaHTe; OTBETHI HA BOMPOCH JKeIaTeIbHO HAMKUCATh Ha
00paTHOW CTOPOHE TOCKH WM TaKKe Ha KOAOTPAHCIIapaHTe. Y YUTEb 3aUNTHIBACT COJIEPIKAHKE BOTIPOCA, YUAIHECs 3alTUCHIBAIOT OTBET B TETPAISX.

[To okOHYaHUM JUKTaHTa MPOBOJUTCS CAMOIPOBEPKA!

* OIIMOOK HET — OIIEHKA «5»;

« TOMYIIECHBI 1-2 ommOKku — «4»;

* IOMYIIEHBI 3 OMTHOKUA — «3».

B 3aBucHMOCTH OT CTeNeHH MOATOTOBICHHOCTH YYAIIUXCSl YIUTETh MOXKET U3MEHUTh KPUTEPH OLIEHKH paboT B MOJIb3y YUCHHUKA.

IIpoBenenne caMocTOATEILHOM PadOThI

CamocTosTenbHast paboTa mpenonaraer JIn0o mapHyro, 100 rpynnoByo ¢GopMy paboThl U JaeT BO3MOKHOCTb JIy4Ille 0TpaboTaTh M3ydaeMbIe BOIPOCKHI MO
KOHTPOJIEM YYHUTENSI U B XOJI€ CAMOCTOSITEIILHOM AesaTeNbHOCTH (11 oOydarorieil paboThl) TUOO JIydille MOATOTOBUTHCS K KOHTPOJILHOW paboTe, KOTOPYIO
MPEJICTOUT BBHITIOMHATH HA CIENyIOIIeM ypoke (as obobmaromieit padboTel). 3agaHusl BHIIOIHSAIOTCS B Mape (TPYyMIe), 4TO MO3BOJSET YIKOHOMUThH BpeMs Ha
otBeT. OTHenbHbIE 3aMaHus (TI0J] 3HAKOM *) ydalluecsl BBITOJHSIIOT CaMOCTOSTENbHO. J[JIs1 KOHTPOJS ydamuMcsl PEAOCTaBIISETCS BO3SMOKHOCTh CBEPHUTh
CBOM OTBETHI C ITAJIOHAMH, KOTOPBIE OYIyT AaHBI YIYUTENIEM IO OKOHYAHUHU paOOTHI.

OueHka NpakTHYeCKUX YMEHUH y4aluxcs

Y4uTenb A0KEH YIUTHIBATH:

- IPAaBUIIBHOCTH ONPEAEICHUS LIEJIU OIIbITA;

- CaMOCTOATENBHOCTD N0J100pa 000pYA0BaHUSI U O0BEKTOB;

- IOCTIEIOBATEIBHOCTD B BBIMIOJIHEHUH PaOOTHI 10 3aKJIAJIKE OIBITA;

- JOTUYHOCTh M TPAaMOTHOCTh B OITMCAHWUU HAOJIIOCHHI, B (JOPMYIMPOBKE BBIBOJA U3 OIBITA.




OtMmerka "5"

- IIpaBHUJIBHO OIIPEACIICHA LICJIb OIIbITa,

- CaMOCTOATCIIbHO, C HeO6XO,HHMOﬁ IIOCICA0BATCIIBHOCTBIO IIPOBEACHBL HO,Z[60p O60py,[[0BaHI/I${ u O6’b€KTOB, a TaKXKC pa60Ta
110 3aKJIaJKE OIIbITA,

- HAY4YHO I'paMOTHO, JIOTUYHO OIMTMCAHBI Ha6JIIOI[eHI/ISI )51 C(l)OpMy.]IPIpOBaHBI BBIBOJBI U3 OIIbITA.

OtMmeTrka "4"

- IPaBUJIBHO OIIpEZIEIIEHA LIEJb OIIbITA;

- CaMOCTOATENbHO MPOBeeHa paboTa o nooopy 000pyAoBaHUs, OOBEKTOB;

IIpH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- Hay4HO IPaMOTHO, JIOTHYHO OINKCAHbl HAONIOIEHUS U CPOPMYITUPOBAHBI BHIBOJIBI U3 OIBITA;
- B OIIMCAHUH HAOJIOICHUH U3 OMbITA IOMYCKAIOTCS HEOObIINE HETOUHOCTH

OtMmerka "3"

- IPaBUJILHO OIIpEeJIeNIeHA 1IEJTb OTIbITA;
- 1o100p 000PYyI0BaHUS U OOBEKTOB, a TAKKE padOTHI MO 3aKJIAJIKE OIbITA MPOBEACHBI C TOMOIIBIO YUUTEIIS;
- IO0IIYCKAIOTCA HCTOYHOCTH U OILIMOKH IIpH 3aKJIaJIKE OIIbITa, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, ¢)OpMy.HI/IpOBaHI/II/I BBIBOJIOB.

OtMmerka "2"

- HC OIIPCACIICHA CAMOCTOATCIIbHO LICJIb OIIbITA,
- HC OTO6paHO HY>XXHOC OGOpy,HOBaHI/Ie;
- AOIIYCKAIOTCA CYHICCTBCHHBIC OLINOKHU IIpH 3aKJIIaIKC U O(l)OpMJ'IeHI/II/I OIIBITA.

Ouenka ymMeHU NPOBOAUTH HAOIIOICHUS
qu/ITeJ'II) JOJIZKCH y‘II/ITI)IBaTI)I

- IPaBUJILHOCTh MPOBEACHUSI HAOII0IEHUH TI0 3aJaHUIO;

- YMEHHUE BBIJIEISIThH CYIIECTBEHHBIC TIPU3HAKU y HAa0II01aeMOoTo 00beKTa (mporiecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B O()OpMJICHUH Pe3yabTATOB HAOIIOACHUN U B BBIBOJAX;

- IPOBCACHUC Ha6JHO,Z[eHI/I$I 10 3aJaHUIO,

OtMmerka "5"

- IPaBWJIHHO TIO 33JIaHUI0 YYUTEIS MTPOBEICHO HAOMIOICHUE;
- BBIJICNICHBI CYIIIECTBEHHBIC MPU3HAKH Y HAOII01aeMOr0o 00BheKTa (Tpoiiecca);
- IOTUYHO, HAYYHO TPAMOTHO 0(hOpPMIIEHBI PE3yIbTaThl HAOIIOICHUN U BBIBOIBI.

Otrmetka "4"

- IPaBUWJIBHO 1O 3aJIaHUI0 YYUTEIIS IIPOBEIECHO HAOIIOICHUE;
- 1P BBIJICJIICHUU CYLIECTBEHHBIX MPU3HAKOB Y HaOII0AaeMoro o0beKkTa (mpoiecca) Ha3BaHbl BTOPOCTENEHHBIE;
- IOITyCKaeTCsl HeOPEXKHOCTh B 0(hOpMIICHHH HAOI0IEHUI U BBIBOJIOB.

OtrMmerka "3"

- IOITYCKAIOTCS HETOYHOCTH U 1-2 ommOKY B MPOBeIeHUU HAOTIOICHHH 110 3aJaHUI0 YIUTETIS;
- TP BBIJICJIICHUN CYIIECTBEHHBIX MPU3HAKOB Y HAOII0AaeMOr0 00BheKTa (MpoIiecca) BBIISISIOTCS JIUIITb HEKOTOPHIE;
- nmomyckatores omuoku (1-2) B opopmiieHr# HaOIIOIEHUH U BBIBOJIOB.

OtMmertka "2"

- TomyckaroTcsi omuoku (3-4) B mpoBeIeHUH HAOIOICHUN 10 3aJJaHUI0 YIUTEIIS;
- HETPABWJIBHO BBIJICISIFOTCS TPU3HAKK HAOJII01aeMoro o0beKTa (Trporiiecca);
- nomyckarotcst ook (3-4) B opopmiaeHnr HaOMIOACHUH U BBIBOIOB. DOpMa aTTecTaliu 1o OMOJIOTHH MOXKET ObITh




Pa3IMYHON: YCTHBIM SK3aMeH Mo Owiietam, 3anmra pedepara, TECTUPOBAHUE, 3alIUTa IPOEKTA.

®opmbI peacTaBIeHHsI 00Pa30BaTEIbHBIX PE3yJIbTATOB:

e Ta0eIb YCIIEBaEMOCTH T10 MpeaMeTaM (C yKazaHueM TPeOOBaHUH, IPEIBSIBIIEMBIX K BBICTABICHUIO OTMETOK);

® TCKCTHI UTOTOBBIX JHATHOCTHYECKUX KOHTPOJIBHBIX Pa0OT, AMKTAHTOB M T.J. M aHAIW3 MX BBINOJHEHUs oOydarommMmcst (MHpoOpMaius o0 IjeMeHTax |
YPOBHSIX TIPOBEPSEMOTO 3HAHMS — 3HAHUS, IOHUMAaHUs1, IPUMEHEHUS, CUCTEMaTH3aIlHHN );

® YCTHAs OIICHKA YCIIEITHOCTHU PE3yJIbTaTOB, (OPMYIMPOBKA MPUYHH HEYIad U PEKOMEHIAIIUI 110 YCTPAHSHHIO TTPOOETIOB B O0OYYCHHOCTH 110 TIPEIM ETaM;

® IOpT¢OIHO;

® pC3YJIbTAThI IMMCHUXOJIOTIO-TICAArOTrNYCCKUX I/ICCHG,Z[OBaHI/If/’I, WIUTIOCTPUPYIOIIUX JUHAMHUKY PAa3BUTUA OTACIBbHBIX MHTCIJICKTYAJbHBIX W JIMYHOCTHBIX Ka4CCTB
obyuaromerocs, YVY/I.

KputrepusiMu oneHUBAHUS SBIISTIOTCS
® COOTBETCTBUE JIOCTUTHYTBHIX TIPEJAMETHBIX, METAIpPEJIMETHBIX M JUYHOCTHBIX PE3YJIbTaTOB OOY4YaloUIMXCsi TpeOOBaHUSM K pe3yibTaTaM OCBOCHUS
00pa3oBaTebHON MPOrpaMmMbl OCHOBHOTO 00111ero oopazoBanus OI'OC;
e IMHAMUKA Pe3yJIbTaTOB NPEAMETHOW 00y4eHHOCTH, popmupoBanus Y'Y 1.
OneHka JOCTHKEHUS METalPEIMETHBIX PE3YJIbTaTOB MOXKET MPOBOJUTHCS B XO/€ Pa3IMUHbIX IPOLEAYD.



