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PabGouass mporpamma ydeOHOrOo mnpeamera «Xumus» sl 8-9 kiaccoB (manee — PaGouas
nporpaMMa 1o XHMMHMM) COCTaBjieHa B COOTBETCTBUU C DenepaqbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO obmiero obpazoBanus (PI'OC OOO), yTBepKIEHHBIM
npuka3oM MuHHcTepcTBa 0OpazoBanus U Hayku Poccuiickoit @eneparun ot 17.12.2010 Ne 1897
(pen. 21.12.2020), ¢ y4€ToM MNPUMEPHON OCHOBHOW O0OpA30BaTEIBHON NPOrpPaMMbI OCHOBHOTO
obmero oOpazoBaHus, oa00peHHOW DeaepanbHBIM YYEOHO-METOAMYECKUM OOBEIUHEHUEM TI0
obmemMy oOpazoBanuio (mporokon 3acemanus oT 08.04.2015 Ne 1/15), aBTOpCcKO#l mporpaMmbl IO
Xumun s 8-9 xmaccoB moj pepakuuei O.C. 'abpuensna. IlpenomaBanue OCyIIECTBISETCS IO
yaeOHnKaM: «Xumus 8» u «Xumus 9» aprop O.C. ['abpuensn uznarensctso Jpoda.

PabGouass mporpamma mo XuMuUHU SBISETCS HEOTheMJIeMOH dacThio (OOpa3oBaTeIbHOMN
nporpaMmmbl  OOO Illkonbl M HCHONB3yETCA JJs COCTABICHUS KaJeHJIAPHO-TEMATHUYECKOTO
IUTAHUPOBAHMSI YU€OHOTO MpeIMeTa Ha COOTBETCTBYIOUIMIA yUeOHBIH TOJ.

Peanuzanus Ilporpammbl  oOecnieunBaer BbimoiaHeHue TpebdoBanuit PI'OC OO0 wu
JTIOCTHXKEHHE CIIETYIOIINX OCHOBHBIX 1ieneit O00:

- obecrieyeHre TMYHOCTHBIX Pe3yNIbTaTOB 0cBOeHUs [Iporpammebr;

- ofecrieueHHe OBIAJCHHS  YYalIUMHCS OCHOBAMU YWUTATEIbCKOW  KOMIIETEHIIUH,
NpUOOpETEeHUs MU HABBIKOB palOThl ¢ MHOpMaIueil, ydacTus B IMPOSKTHOW NEATEIbHOCTH Kak
ycioBue GOPMUPOBAHUS Y YUALTUXCS MEKITPEIMETHBIX TOHATHH;

- (QopmupoBaHuEe Yy YyyallMXCi Yy Y4Yal[UXCS YHUBEPCAJIbHBIX Y4YEOHBIX JE€HCTBUI
(perynaTHBHBIX, TO3HABATEILHBIX, KOMMYHUKATHBHBIX );

B TOM YHCJIE C YYETOM creu(UKH IIpeIMeTa.

N3yyenne XuMMHMH Ha CTYNIEHH OCHOBHOIO 001ero o0pa3oBaHHsl HaNpaBJIeHO HA
JAOCTUKEHHE CJIeYIOIINX 1eeil:

1) dopmupoBanue y oOyyaroumxcs yMEHHs BUAETh M MOHHUMATh LIEHHOCTh OOpa3oBaHMs,
3HaYMMOCTbh XMMHUECKOTO 3HaHMS Ul KaKJOro 4yelloBeKa HEe3aBHCHMO OT €ro mpodeccroHaIbHOM
NEeSTENIbHOCTH; YMEHHsI pa3inyaTh (akThl U OLEHKU, CPABHUBATH OLIEHOYHBIC BBIBOJBI, BUAECTHh UX
CBA3b C KPUTEPUSMU OILICHOK WU CBSI3b KPUTEPUEB C OIPEAEICHHOW CHCTEMOM II€HHOCTEH,
dbopMynupoBaTh 1 000CHOBBIBATh COOCTBEHHYIO MO3ULIUIO;

2) dopmupoBaHue y 0oOydyarolUXcsl 1IETOCTHOTO MPEACTABICHUS O MHPE U POJIM XUMHUHU B
CO37IaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA; yYMEHHUS OOBSCHATH OOBEKTHl U
IIPOLIECCHl  OKPYXKAOLIEH  JEHCTBUTEIBHOCTH —  I[PUPOJHOM, COLMAIBHOW, KYJbTYPHOM,
TEXHUYECKOH Cpefbl, UCIOJb3Ysl Ul 3TOT0 XUMHUYECKHE 3HAHMS;

3) npuoOpereHre OOYYAIOLIMMMCS OIbITa Pa3HOOOPA3HOM JEsITEeIbHOCTH, IMO3HAHHUS U
CaMOIIO3HAHHUs; KIIIOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETEHTHOCTEH), MMEIOIIHUX YHUBEPCAIBHOE
3HAUEHUE ISl PA3IMYHBIX BUAOB JEATEIHHOCTHU: PEIICHHUS MpPOOJieM, MPUHATHS PEIICHHM, TTOUCKa,
aHaiM3a u o0paOOTKM HHpOpMAIMK, KOMMYHHMKAaTHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpEHUII,
COTPYAHUYECTBA, 0€30IMACHOTO OOPAIIEHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HU.

OO0masi xapakTepucTUKA y4e0HOro nmpeaMera Xumusi.

OcoOeHHocTH cofiepaHusl 00y4eHHsI XMMHHM B OCHOBHOM IIKOJI€ 0OYCIIOBJIEHBI Crielu(pUKON
XUMHUHM KaK HAayKd W TIOCTaBIEHHBIMH 3amadyaMu. OCHOBHBIMH TpOOIeMaMH XHMHU SIBISIOTCS
M3YYEHHE COCTAaBA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOECHHSI, [T0JIyYEHUE BEIIECTB
C 3aJaHHBIMHU CBOMCTBaMM, MHCCJIEIOBAHUE 3aKOHOMEPHOCTEM XUMHUYECKMX pEaKUuil M myTei
yIpaBJIeHUs] UMU B IENAX MOJYYeHHs BEIIECTB, MaTepuaynoB, dHepruu. IlosTomMy B mpuMepHOi
porpaMMe Mo XMMHUH HallUIi OTPaKEHHE OCHOBHBIE CO/Iep KAaTEIbHbIE THHUU:



® BEIIECTBO — 3HAHMS O COCTABE U CTPOCHHH BEUIECTB, UX BAKHEHIINX (PU3NYCCKUX U
XAMHUYECKHUX CBOMCTBAX, OMOJOrHYECKOM JICHCTBHY,
® XHMMHYECKasl peakius — 3HaHU 00 YCIOBHSX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKUE
CBOICTBa BEIIECTB, CIOCO0AX YIPaBIECHUS XUMUUYECKUMU IPOIECCAMH;
® [IPUMEHEHHUE BEIIECTB — 3HAHMS U OIBIT IPAKTUYECKOMN JCSITEIBHOCTU C BEILIECTBAMH,
KOTOpble Haubojiee YacTO YIOTPEOJSIOTCS B TOBCEIHEBHOW JKU3HH, ILIHUPOKO
HCIOJIb3YIOTCSL B IPOMBIIIIIEHHOCTH, CEJILCKOM XO0351CTBE, HA TPAHCIIOPTE;
® 3BIK XUMUU — CHUCTEMA BAKHEUIIUX MOHSATUN XUMUU U TEPMHUHOB, B KOTOPBIX OHU
OMUCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM
quclie U TPUBUAIBHBIC), XUMHUYECKHUE (OPMYNIBI M ypaBHEHHS, a TaKKe IpaBUIa
nepeBoja HHPOpMAIH C ECTECTBEHHOIO S3bIKA Ha SI3bIK XMMHUU U 00OPaTHO.
[lockOabKy OCHOBHBIE COJAEpXKATEIbHBIE JIMHUM UIIKOJIBHOIO Kypca XUMHUU TECHO
MEPEIUIETEHbl, B IPUMEPHON ITporpamme CoAepKaHue MPEICTABICHO HE 10 JIUHUSAM, a 110 pa3Jenam:
«OCHOBHBIE IOHATHSA XUMUU (YPOBEHb aTOMHO-MOJIEKYJIAPHBIX MpeacTaBiIeHui)y», «llepruoauueckuit
3aKOH M NEPHOINYEcKasi cucTemMa XxumMuieckux 3meMenToB /1. 1. Menzaeneea. CTpoeHHE BEIIECTBAY,
«MHorooOpa3ue XMMUYECKUX peakuuit», « MHOroodpasue BELIECTBY.

Onucanue Mecta yueOHOro npeamera Xumusl.

OcobeHHocTH cozepkaHusl Kypca «XHUMHA» SBISIOTCS IJIaBHOM NPUYMHOW TOro, 4To B
6a3ucHOM yueOHOM (00pa3oBaTeNbHOM) IUIAHE 3TOT MpPEeIMET MOSBISAETCS IMOCIECAHUM B PSIy
€CTeCTBEHHO-HAYUHBIX JUCLUIUINH, TIOCKOJIBKY JJIsl €0 OCBOCHHUS LIKOJIBHUKHU JOJKHBI 001a/1aTh He
TOJIbKO OINPE/AETICHHBIM 3allacoOM IpPEe/BAPUTENbHBIX E€CTECTBEHHO-HAyYHBIX 3HAHUH, HO U
JIOCTAaTOYHO XOPOULIO Pa3BUTHIM a0CTPAKTHBIM MBILUICHUEM.

[IpumepHass mporpaMMa 1O XHMHUH JUIsi OCHOBHOTO OOIIEro OOpa3oBaHUSl COCTABICHA W3
pacueTa 4YacoB, YKa3aHHBIX B 0a3ucHOM ydeOHOM (00Opa3oBaTeNbHOM) IUTaHE O0pa30BaTEIBHBIX
yupexJieHui olmiero oopa3oBanus, ¢ yuetoM 25 % BpeMeHHU, OTBOAMMOIO Ha BapUATUBHYIO 4YacTb
IIPOrpaMMBbI, CoJiep>KaHue KOTOpoil (opmupyercs aBropaMu pabouux mnporpamm. MHBapuaHTHas
4acTh JIIOOOr0 aBTOPCKOIO Kypca XMMMHU JJIsi OCHOBHOM IIKOJIBI JIOJKHA MOJHOCTBIO BKJIIOYATh B
cels coliepkaHue MPUMEPHOI MporpaMMsbl, Ha OCBOeHHE KOTOpoil otBoxuTcsa 105 4. OcraBmmecs 35
4 aBTOpBl paboOUMX MPOrpaMM MOTYT MCIOJB30BaTh JUIsl BBEACHMS JOMOJHUTENBHOTO COAEPKAHHS
o0OyueHusl.

Onucanue HeHHOCTHBIX OPHMEHTHPOB co/lepPKaHusl y4eOHOro npeamMera XuMus.

IInanupyeMble (JINUHOCTHBIE, MeTaNpeAMeTHbIE U NpPeIMeTHbIE) pPe3yJabTaThl 0CBOCHUS
y4eOHOro npeaMera Xumus.

JlesaTenbHOCTh 00Pa30BaTENLHOTO yUpeXkJIeHUsl o0iero oOpa3oBaHUs B OOYYEHHU XUMHUH
HarpaBiieHa Ha JOCTH)KEHHE 00yUYaroIUMUCS CIAENYIOIUX JJUYHOCHIHBIX PE3YIbMAmMO8:

1) B IIGHHOCTHO-OPUEHTALMOHHON c(pepe — YyBCTBO FOPAOCTH 32 POCCHHCKYI0 XMMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYLY, LI€JIEYCTPEMIIEHHOCTD;

2) B TpyZAOBOI1 cepe — roTOBHOCTh K OCOZHAHHOMY BBIOODPY JaibHeell 00pa3oBaTeIbHON
TPaeKTOPHH;

3) B mo3HaBaTEJIbHOMN (KOTHUTUBHOW, HHTEIJIEKTYaIbHOW) cepe — yMEHHUE YIpaBIATh CBOEH
MIO3HABATEJILHOM JIESITEIbHOCTBIO.

Memanpeomemuvimu  pe3yibmamamu  OCBOCHUS BBITYCKHUKAMH OCHOBHOM  IIIKOJIBI

MporpaMMsbl 110 XUMUU ABJISIFOTCA:



1) ucronb30BaHME YMEHHI M HAaBBIKOB PA3IMYHBIX BHJIOB MO3HABATEIbHON AESTEIHHOCTH,
PUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-MH(POPMALMOHHBIN aHAIN3, MO/ICIUPOBAHNUE)
JUISL U3YyYEHMSI Pa3JIMYHbIX CTOPOH OKPYXKAIOLIEH 1eCTBUTENBHOCTH;

2) HCIOJIb30BAaHHE OCHOBHBIX HMHTEIUICKTYAIBHBIX ONepalnuii: (opMyIHpOBaHUE THIIOTE3,
aHallu3 U CHHTE3, CpaBHEHHE, 0000IIECHHE, CUCTEMAaTH3AIM, BbISBICHUE MPHYNHHO-CIEICTBEHHBIX
CBsI3€H, IOMCK aHAJIOr0B;

3) yMeHue TeHepupOBaTh UICU U ONPEAEIATh CPECTBA, HEOOXOAUMBIE ISl UX pealn3aluy;

4) yMeHue OIpeaensaTh LeI U 3aJa4u JIeATeIbHOCTH, BRHIOUpPATh CPEICTBA peaan3aluu LeIu
Y IPUMEHSATH UX Ha MPAKTHKE;

5) UCTIOJIb30BaHKE PA3IMYHBIX UICTOUHUKOB JUISI TOJYYCHHUS XUMUYECKON HH(OpMAITIH.

Ilpedmemnvimu pezyrvmamamu OCBOCHUS BBITYCKHHUKAMU OCHOBHOM IIKOJIBI IIPOIPaMMBI

110 XMUMUU SIBJISIOTCS:

1. B no3naBarensHOM chepe:

— J1aBaTh ONPEJEICHUs] M3YUYEHHBIX NOHATUMN: BEIIECTBO (XMMHYECKHMM 3JIEMEHT, aToM,
MOH, MOJIEKYJIa, KPUCTAUINYECKasl PEILEeTKa, BEUIECTBO, IPOCTHIE U CJIOKHBIE BEIIECTBA, XMMUUECKAs
¢dopMyiia, OTHOCUTENIbHAS aTOMHAsi Macca, OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca, OKCUbI, KUCIIOTBHI,
OCHOBAHHWSA, COJH, aM(POTEPHOCTh, HHIUKATOP, NEPUOTUICCKUIN 3aKOH, TEPUOJUYECKAsi CHCTEMA,
nepuoguyeckas TaOaMLa, M30TONbI, XUMHUYECKass CBs3b, D3JICKTPOOTPULATENBHOCTh, CTEIEHb
OKHCIICHUSI, 3JIEKTPOJIUT); XUMHUECKash peakiusl (XUMHUECKOe ypaBHEHHE, TI'eHETHYecKas CBs3b,
OKHCJICHHE, BOCCTAHOBJIEHHUE, FIEKTPOIUTUYECKAs JUCCOLMALIUS, CKOPOCTh XMMUYECKON peaKkIim);

- ONMCHIBATh JIEMOHCTPAL[MOHHBIE U CAMOCTOSITEIBLHO IPOBEICHHBIE 3KCIEPUMEHTHI,
UCIIOJIb3YS /ISl 3TOTO €CTECTBEHHbIN (PYCCKUI, POAHON) A3BIK U SI3bIK XUMUU;

- ONMCHIBATh U Pa3jinyaTh W3yYEHHbIE KJIAcChl HEOPTAaHUYECKUX COEAMHEHUM, IPOCThIE
U CIIO’KHBIE BEILIECTBA, XUMUYECKHUE PEAKLIUY;

- KJIaccu(UIUPOBATh N3yUYEeHHBIE OOBEKTHI U SIBICHUS;

- Ha0JI01aTh IEMOHCTPUPYEMBIE M CAMOCTOSATENIHO IPOBOJUMBIE OIBITHI, XUMUYECKUE
peakuuu, NpoTeKaroUIie B IPUPOE U B OBITY;

- JienaTh BBIBOABI M YMO3AKIIOYEHHUS W3 HAOIIOAEHUH, H3YyYEHHBIX XHUMHMUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YUYEHHBIX BELIECTB MO aHAJIOTUU CO CBOWCTBAMHU
U3yYEHHBIX;

- CTPYKTYPUPOBATh M3y4EHHBIH MaTepual U XUMHUYECKYI0 MH(POPMAIHIO, TOTYyYEHHYIO
U3 IPYTIUX UCTOYHUKOB;

- MOJIEJIMPOBaTh CTPOCHHE ATOMOB JJIEMEHTOB IEPBOIO — TPETHErO MEPHOOB (B
paMKax M3y4eHHBIX MoJ0KeHul Teopun . Pesepdopaa), crpoeHre NpoCTeHINX MOJIEKYII.

2. B 1ieHHOCTHO-OpHEeHTalMOHHOM cdepe:

- AQHAJIM3UPOBATh U OLIEHWBATh IOCJEJICTBUS JJS OKpYy)Kawolled cpeabl ObITOBOM U
IIPOM3BOJICTBEHHOH JIEATEILHOCTH YeNIOBEKa, CBI3aHHOMU C repepaboTKOM BEIECTB.

3. B tpynosoii chepe:

- MIPOBOJIUTh XUMHUYECKHH SKCIIEPUMEHT.

4. B cdepe 6e30macHOCTH KU3HEAEATENBHOCTH:

- OKa3bIBaTh TIEPBYIO TIOMOIIb TIPU OTPABICHHUSAX, OXKOrax M JPYIUX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMH U J1a00paTOPHBIM 000PYAOBAHUEM.

Ha 0aze nentpa «Touka pocra» obecrnieunBaeTcsi peannsanus o0pa3oBaTeNbHBIX MPOrpaMm
€CTeCTBEHHO-HAYYHOW M TEXHOJOIMYEeCKOM HamlpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C



TpeOOBaHUSIMHU 3aKOHOJATEILCTBA B cdepe oOpa3zoBaHus ¢ yuétoM pekoMmeHnanuii demepanbHOro
CTaHaapTa y4eOHOTOo MpeaMeTa «XUMHUS.

O6pasoBarenbHasi IporpamMMa Mo3BOJISIET HHTEIPUPOBATh PEATU3yeMbI€ MOAXO0/IbI, CTPYKTYPY
U COJiepKaHue IPY OpraHu3alui 00y4eHus: XUMUHU B §-9 Kilaccax, BRICTPOCHHOM Ha 0ase J1io0oro u3
JTOCTYIHBIX Y4eOHO-MeToAnuecKux KomruiekcoB (YMK).

Hcnons3zoBanne obGopynoBanusi «Touka pocta» mpu peanusaruu gaHHo OIl mo3Bossier
CO3/aTh YCIIOBUSI:

° JUTSL PACIIUPEHHUS COACPKAHMS MIKOJIBHOTO XHMHUYECKOTO 00pa30BaHHUS,

L JJIA ITIOBBIIICHU A HOSHaBaTeHLHOﬁ AKTUBHOCTHU O6yanOH_II/IXC$I B GCTGCTBGHHO-HaquOﬁ
obnacru;

° JUISL Pa3BUTHUS JTUYHOCTH peOCHKa B MpOIlecce OOYYCHHS XUMHHU, €ro CIIOCOOHOCTEH,

(dbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

J Ui paboThl ¢ OJAPEHHBIMU IIKOJIbHUKAMH, OPraHU3allui UX Pa3BUTHUSA B pa3IMUYHBIX
obnactsx 00pa30BaTeNIbHON, TBOPUECKON JAEATEIbHOCTH.

Jnist m3ydeHus npeaMera «XuMUs Ha dTare OCHOBHOTO o01iero oopazoBanus orBogurcs 140
YacoB:

8 ximacc — 70 gacos, 9 xitacc — 70 1acos.

JlanHasi oOpasoBarebHas MpPOrpaMma OOCCIICYMBACT YCBOCHHE YYAIIUMHUCS Ba)KHEHIINX
XUMHUYECKMX 3aKOHOB, TEOpUH M MOHATUH; (QOpPMHUpYET MpEACTaBIEHUE O pOJIM XHUMHUH B
OKpYXKaloIlleM MHpE M XU3HU 4YesoBeka. IIpy 3ToM OCHOBHOE BHUMAaHME YZACIAETCS CYIIHOCTH
XUMHUUYECKHUX PEAKLIMHA U METOJAM UX OCYILECTBICHUS.

OnHMM U3 OCHOBHBIX IIPUHLIUIIOB ITIOCTPOCHUS IIPOTPaMMBI SIBJISIETCS] IPUHLIMI TOCTYITHOCTH.
OKCHEpUMEHTAJIBHBIE JIaHHBIE, IIOJIyYEHHBIE YYallMMUCS IIPU BBIIOJHEHUM KOJINYECTBEHHBIX
OIBITOB, IO3BOJISIOT YYallUMCS CAaMOCTOATEIbHO [ENIaTh BbIBOJBI, BBIABIATH 3aKOHOMEPHOCTH.
[Togxompl, 3aJI0)KEHHBIE B COJIEp)KAaHHE MPOTPaMMBI Kypca, CO3AAal0T HEOOXOJMMBIC YCIOBHS IS
CHUCTEMHOTO YCBOCHHS YYallUMHCS OCHOB HAyKW, JUIsi OOecreueHHsl pa3BUBAIOIIECTO H
BOCIHMTBHIBAIOILETO BO3ACHCTBHS 00yUeHHs Ha IMYHOCTh yyaiierocs. @opMupyeMble 3HAaHUS 10JKHBI
CTaTb OCHOBOM cHCTeMbl YOEXKIEHMH IIKOJbHUKA, IEHTPAJbHBIM SAPOM €ro Hay4yHOIro
MHUPOBO33PEHUS.

IIpumepHoOe TeMaTH4YeCcKOe MJIAHMPOBaHHe 8-9 KiIacc ¢ MCNOJb30BAHHEM CPEICTB 00y4eHUsi H
BOCIIMTAHUS  IEHTPa  00pa30oBaHUsl  €CTECTBEHHO-HAYYHOHM M TEXHOJIOTHYeCKOi
HanpasjeHHocTel «Touyka pocra» cmorpu IIpuinoxenne 1

Conep:xanue yueOHoro npeamvera Xumus 8 - 9 kaacc.

8 kuace (2 4 B Henes110; Beero 68 1)

Beenenue (5 4)

XHUMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U IPEBPALICHUSAX.

[TonsiTe O XMMHUYECKOM 3jieMeHTe U (opMax ero CyleCTBOBaHMs: CBOOOJHBIX aTromax,
IIPOCTHIX M CIIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMYME XUMHUYECKUX peakuuid OT (u3nyeckux siBieHui. Poib
XUMUH B J)KU3HU YyenloBeKa. XeMouaus 1 xeMopoousi.



Kpatkne cBeneHus W3 HCTOPUM BO3HMKHOBEHMsA W pasBuTusa xumuu. llepmox anxummum.
[Tonsitre o punocodeckom kamue. Xumus B X VI B. Pazsutue xumun Ha Pycu. Ponb oTedecTBEeHHBIX
YUYEHBIX B CTAaHOBJICHMHM XUMHUYECKOH Haykn — pabotel M. B. JlomonocoBa, A. M. Byrneposa, /1. U.
Meneneesa.

XUMHYECKasi CUMBOJIMKA. 3HAKM XUMHYECKHX DJIEMEHTOB U IIPOMCXOXKJIECHHE MX Ha3BaHMI.
Xumnueckue ¢opmynbl. Muaekcsl n kodpduuuentsl. OTHOCUTENbHBIE aTOMHAsi M MOJIEKYJIpHast
Macchl. Pacuer MaccoBOi 10J1M XUMHUYECKOT0 3JI€MEHTa 110 (popMyJie BelecTBa.

Ilepuoguueckas cuctema XxuMudeckux eMeHToB . 1. Menneneesa, ee CTpyKTypa: MaJble
U OonblIMe MEepHOAbl, TPYNIBI U MOArpYIILl (IaBHas ¥ nobouHas). Ilepuoauueckas cucrema Kak
CHPaBOYHOE NOCOOUE [T OTYYCHUS CBEACHUH O XUMUYECKUX JIEMEHTAX.

Pacuemmnvie 3a0auu. 1. HaxoxaeHne OTHOCUTEIBHON MOJIEKYISPHONH MacChl BELIECTBA IO €ro
XUMHYEeCKOU (popmyrie. 2. BeruncieHne MaccoBOr 10U XMMHUYECKOTO 3JIEMEHTa B BEILIECTBE IO €T0
dopmyire.

IIpakmuyeckaa paboma Nel. IlpaBuiia TEXHUKH O€30IIaCHOCTH IPU pabOTe B XUMUYECKOM
kabunere. [IpueMsl oOpaleHus ¢ 1abopaTOpHBIM 000PYAOBAaHUEM U HArpeBaTeIbHBIMU IPUOOpaMHU.

TEMA 1
ATOMBI XUMHYECKHX 3J1eMeHTOB (10 1)

ATombl Kak (hopMa CyIIECTBOBAHUS XHUMHUYCCKHX dJIeMEeHTOB. OCHOBHBIC CBEICHUS O
CTpoeHHWU aToMoB. JlOKa3aTenbCcTBa CIOXKHOCTH cTpoeHus atoMoB. Ombitel  Pesepdopna.
[TnanerapHast MOIENIb CTPOEHUS aTOMa.

CocraB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. OTHOCHUTENBbHASL ATOMHAsI Macca. B3anmMocBs3b
MOHSATUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

N3menenue yncna NpoOTOHOB B siipe aToMa — 00pa30BaHKME HOBBIX XUMUYECKUX JIEMEHTOB.

W3meHeHne uwnciaa HEHTPOHOB B sape aToMa — oOpa3oBaHue H30TOMOB. CoOBpeMEHHOE
ONpeNIeJICHUE MOHATHS «XMUMHYECKUH 3JIeMEHT». M30TOombl Kak pPa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOI0 JIEMEHTA.

OnextpoHbl. CTpoeHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKUX 31eMeHTOB Ne 1—20
nepuoanueckoir cucremsl J[. M. MenneneeBa. IloHsiTHE O 3aBEPIICHHOM W HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumuueckux snemeHToB [[. M. MeHneneeBa U CTpoeHUE aTOMOB:
bu3nYeCKUit CMBICI MOPSIAKOBOTO HOMEpA dJIEMEHTa, HOMepa TPYIIIbI, HOMEpa MepHoa.

N3meHeHne 4Mcna 3JI€KTPOHOB Ha BHEIIHEM 3JEKTPOHHOM YpPOBHE aToMa XHMHUUYECKOIO
plieMeHTa — OOpa30oBaHHE TMOJIOKUTEIbHBIX U OTPULIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMu METAJJIOB M HeMeTayIoB. [IpUYMHBI HM3MEHEHUS METAUIMYEeCKUX W HEMETALTHYECKHUX
CBOICTB B IIEPHOJIaX U PyIIIax.

O6pazoBanue OwHapHBIX coenuHeHHi. [loHsTHE 00 WMOHHOW CBs3M. CXemMbl 00pa3oBaHUS
MOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB  XMMHYECKHX OJJIEMEHTOB-HEMETAIJIOB MEXAy co0oil —
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBaleHTHas HEMoJNspHas XUMHYECKas
CBsI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBue aTOMOB XMMHYECKHX OJJEMEHTOB-HEMETAIJIOB MEXAYy co0oil —
oOpa3zoBaHHe OWHAPHBIX COEIUHEHH HEMETayuloB. OJIEKTPOOTpULIATeNbHOCTh. lloHATHE O
KOBAJICHTHOM NOJIIPHOM CBSI3H.



B3anMozeiicTBe aTOMOB XUMHUYECKHUX 3JIEMEHTOB-METANIOB MEXy co00i — oOpa3oBaHMe
METAJUIMYECKUX KpUCTALIOB. [IOHATHE O METATUIMYECKON CBS3H.

Jemoncmpayuu. Mopgenu aroMOB XMMHYECKUX dJeMeHTOB. Ilepuoguyeckas cucrema
xumMuueckux asementoB J1. 1. Meneneena.

TEMA 2
IIpocTbie BemecTBa (7 4)

[TonoxkeHne METaINIOB U HEMETAJJIOB B IIEPUOIUYECKON CUCTEME XUMHUYECKUX AJ1eMEeHTOB /1.
N. MenneneeBa. BaxHeiume MpOCThIE BEHIECTBA — METAJUIBL: KEJIE€30, ATOMUHUNA, KaJbIUH,
MarHui, HaTpui, kanuii. Ooure puznyeckre CBOMCTBAa METAJIIOB.

Baxneiiime mpocThie BellecTBA — HEMETAUIbI, OOpa30BaHHBIE aTOMaMHU KHCIOpPOJA,
BOJIOpOJIa, a30Ta, cepbl, ¢docdopa, yriaepoga. CrocoOHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB K
00pa30oBaHUIO0 HECKOJBKUX MPOCTHIX BEIIECTB — aUIOTPONHS. AJUIOTPOIHBIC MOAM(PUKAIIUN
kuciopona, gochopa u onosa. Merammuyeckue U HEMETAUIMYECKUE CBOWCTBA MPOCTHIX BEILIECTB.
OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEILIECTB HA METAJIJIIbI U HEMETAJIBI.

[TocTostnuas ABoranapo. KomudectBo BemectBa. Mok, MossipHas Macca. MoJIIpHBIH 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble €IUHUIBI KOMWYECTBA BEHIECTBA — MIUIIUMOIb U KUJIOMOJIb,
MUJUTUMOJISIPHAsE U KWJIOMOJIIpHAs MAacChl BEHIECTBA, MUJUIMMOJISIPHBIN M KUJIOMOJISIPHBIA 0O0BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuersl c wuCHONB30BaHUEM TOHSATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00bEM ra30By, «I1IOCTOSIHHAsE ABOTaipo».

Pacuemmnvie 3a0auu.

1. BeruucieHre MOJIIpHOM MacChl BEIIECTB IO XUMHUYECKUM (popmyram.

2. Pacuersl ¢ UCHONB30BAaHWEM MOHSATUN «KOJUYECTBO BEIIECTBA», «MOJIIpPHAs Maccay,
«MOJISIPHBIN 00bEeM T'a30B », « TOCTOSTHHAsT ABOTaApo ».

Hemoncmpayuu. Tlonydenue o3zona. OOpasibl OEIOro U Ceporo 0JioBa, OENIOro U KPacHOTro
docdopa. HekoTtopsie MeTauibl 1 HEMETAJUTBI KOJIMYECTBOM BemecTBa | Moiab. Mojiens MOJIIpHOTO
00beMa ra3000pa3HbIX BEUIECTB.

TEMA 3
CoenHeHUs XMMHYECKHUX 3J1eMeHTOB (14 1)

Crenenp okxucineHus. OmnpeneneHne CTENEHH OKHUCIEHHsS 3JIEMEHTOB 10 XUMHUYECKOH
dopmyne coenunenus. CocrtaBieHue ¢GopMya OHMHApPHBIX COEIMHEHMH, oOumMil crmocod ux
Ha3bIBaHUs. BUHapHbBIE COeAMHEHUS: OKCU/IbI, XJIOpUIbL, cyabhuabl u np. CocraBienue ux Gopmyi.
[IpencraBuTenu OKCHIOB: BONA, YIJIICKUCIBIA Ta3 W HETameHas W3BecTh. [IpencTaBUTENH JeTydnx
BOJIOPOJTHBIX COETMHEHHIA: XJIOPOBOIOPO/I M AMMHUAK.

OcHOBaHMsI, WX COCTaB M Ha3BaHWSA. PacTBOpUMOCTh OCHOBaHMK B Boje. TaOmmia
pPacTBOPUMOCTH THAPOKCUIOB U cojied B Boje. IlpencraBurenu menodeil: TUAPOKCUIIBI HATpHS,
Kanus W Kanbius. [loHsATHe 0 KayecTBEHHBIX peakiusx. Wuaukatopel. M3mMeHeHue oOKpacku
MH/INKAaTOPOB B IIEJIOYHOH cperie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucnot. IlpeacraButenu KUCIOT: cepHasd,
CoJIsiHasA U a3oTHas. MI3MeHeHne OKpacKy MHIMKAaTOPOB B KUCIOTHOM cperie.



Couu Kak Mpou3BOAHBIE KHCIOT U OCHOBaHMWI. VX cocTaB u HazBaHuA. PacTBOpUMOCTh coeit
B BoJie. [IpencTaBurenu comneil: xiopua HaTpusi, KapOoHAT U dochaT KalbLus.

AMopdHBIE ¥ KPUCTAJUTMYECKUE BEIIECTBA.

MexMoneKyIapHble B3auMOICUCTBUS. THUIBI KPUCTAJUIMUECKUX PELICTOK: MOHHAs, aTOMHas,
MOJICKYJIIpHAsE U METaJUIMYecKas. 3aBUCUMOCTh CBOMCTB BEILECTB OT THUIOB KPUCTAIMYECKHUX
PEILIETOK.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa IS
BEILECTB MOJIEKYJISIPHOI'O CTPOEHHUSI.

UucTeie BemmecTBa U cMecH. [Ipumepsl )KUIKKUX, TBEPIAbIX M Ta3000pa3HbIX cmeceil. CBolCTBa
YHCTBIX BEIICCTB U cMmeceil. X cocraB. MaccoBas 1 oObeMHas OJIM KOMIIOHCHTA cMecu. PacdeTsl,
CBSI3aHHBIEC C UCTIOJIB30BAaHUEM TTOHSATHS <«IOJISI.

Pacuemnvie 3a0auu. 1. Pacuetr MaccoBoit 1 00BEMHOM J01€H KOMIIOHEHTOB CMECH BEIIECTB.
2. Bblumncienne MaccoOBOM JIOJM BeIIECTBA B PAcTBOpE MO HU3BECTHOM Macce pacTBOPEHHOTO
BEILECTBA U Macce pacTBoputens. 3. BeiuncieHue Macchl pacTBOPSEMOIO BEIIECTBA U PACTBOPUTEIIS,
HEOOXOIUMBIX JUIsl IPUTOTOBJICHUS ONPEACICHHOW MacChl pacTBOpa C M3BECTHOM MAacCOBOM J0Jei
PacTBOPEHHOTO BEIIECTBA.

Lemoncmpayuu. O6pa3ibl OKCUAOB, KHCIOT, OCHOBAHUHN U coliel. MoJieNn KpUCTaIITHYeCKIX
pEelIeTOK XJIOpHAa HaTpusd, aamasa, okcunaa yrieponaa (IV). B3peiB cMecu Bomoposia ¢ BO3ILYXOM.
Crioco0wI pa3neneHus cMecerd. JJuCTHIUTSIINS BOIBI.

Jlabopamopnvlie onvimai.

1. 3HaKOMCTBO ¢ 00pa3liaMM BELIECTB Pa3HbIX KJIACCOB.

2. Paznenenune cMecen.

Ipaxmuueckas pabomei: Ne2 Ananus nouBsl 1 Bojabl. Ne3. [IpurotoBnenue pactBopa caxapa
Y ONpeJIeJICHUE MAaCCOBOM JI0JIM €0 B pacTBOPE.

TEMA 4
HN3menenus, npoucxoasimue ¢ Bemecrsamu (12y4)

[lonsiTHE sABIEHMH KaK M3MEHEHHH, IPOUCXOMSIINX C BEIIECTBAaMU. SIBIEHUs, CBA3aHHBIE C
M3MEHEHHEM KPHUCTaNINYECKOTO0 CTPOSHHS BELIECTBA MIPH MOCTOSHHOM €r0 COCTaBe, — (PU3NYECKUE
ABJIeHNS. PU3NYECKHE SBICHUS B XUMUU: TUCTUUIALMS, KPUCTAUIM3AMs, BBITAPUBAHUE U BO3TOHKA
BEIIIECTB, LIEHTPU(YTUPOBAHHE.

SIBnenus, cBsA3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, — XUMHUUYECKHUE peakuuu. [Ipusnaku
U YCIIOBMSI MIPOTEKaHMUs XMUMHUYECKUX peakuuid. [loHsTHe 00 3K30- M 3HJOTEPMUYECKUX PEaKIHIX.
Peaknuu ropeHus Kak 4aCTHBIM Cily4ail SK30TEPMHUUYECKHX PEAKLUH, MPOTEKAIOIUX C BBIICICHUEM
CBeTA.

3aKkOH COXpaHEHUS Macchl BeHIECTB. XHWMHUYECKHME YypaBHEHHUS. 3HAaUeHHE HHJIEKCOB U
koa¢¢unmenToB. CocTaBieHNe ypaBHEHUN XUMUYECKUX peaKLUi.

Pacuersl 1Mo XMMHYECKMM YypaBHEHHsAM. PemeHue 3agad Ha HaXOXIACHUE KOJIUYECTBA
BEIIIECTBA, MACChl MJIM 00beMa MPOJYKTa PEeaklIMU MO KOJMYECTBY BEIIECTBA, Macce WIN 00beMy
UCXOJHOro BeuiecTBa. PacueTsl ¢ MCIOIB30BAHUEM IIOHATHS <«IOJIsI», KOTAa MCXOJHOE BELIECTBO
JJaHO B BHUJE pPACTBOpa C 3aJaHHOM MacCOBOM JOJEH PacTBOPEHHOI'O BELIECTBA WU COACPIKUT
OIIPEIEICHHYIO OO IPUMECEH.

Peaknun pasnoxennsa. IloHstme o0 CKOpocTH XUMHYECKMX peakuuid. Karammzatopsl.
DepMEHTHI.



Peaknun coemmHenus. KaranuTudyeckne W HeKartaquThdeckue peaknuu. OOpaTuMbie H
HEOOpaTUMBIE pEaKInu.

Peakuuu 3amenienust. DIEKTPOXUMHUUECKUN psAJl HAIIPSDKEHUH METAJUIOB, €T0 UCIOJIb30BaHUE
JUIS TIPOTHO3MPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEAKIMH MEXIy MeTaUlaMd M PacTBOPAMHU
KHUCJIOT. Peakiinu BBITECHEHUSI OJJHUX METAJLJIOB U3 PACTBOPOB UX COJICH JPYTUMHU METaJIAMH.

Peakiun oOmena. Peakumm HeWTpanm3anuu. YCIOBUS TPOTEKAHHWS peaknuii oOMeHa B
pacTBopax 70 KOHIIA.

Tunsel XUMHUYECKHUX peakuuil (MO MPHU3HAKY «YUCIO M COCTaB HMCXOAHBIX BEIIECTB U
MPOJYKTOB DPEaKIMI») Ha MpHUMepe CBOWCTB BOAbl. Peakiusi pas3iokeHUs — 3JIEKTPOJIU3 BOBL
Peakuuu coenuHeHuss — B3aUMOJICMCTBUE BOJBI C OKCHIAaMU METaUIOB M HemeTamioB. [lonsarue
«TUJpOKCUIbl». Peakuuu 3amenieHuss —  B3aUMOJCUCTBHE BOJBI CO  UICJIOYHBIMH U
HIeJIOYHO3EMENbHBIMU MeTaJuTaMu. Peakiinu oOMeHa (Ha mpuMepe TuApoin3a cylbduaa aTtoMHHAS
U KapOuJa KanbLus).

Pacuernnle 3aga4u.

1. BbluncieHwe Mo XUMHUYECKHM YPaBHEHHMSIM MacChl WM KOJMYECTBA BELIECTBA IO
M3BECTHOM Macce WM KOJIIMYECTBY BEIIECTBA OJAHOTO M3 BCTYMAIONIMX B PEAKIMIO BEIIECTB WIIH
MPOJYKTOB PEAKIUH.

2. Brruncnenue mMacchl (KOJUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEAKIMU, €CIIU U3BECTHA
Macca UCXOJIHOTO BEILIECTBA, COAEPKAILIETO ONPEACIICHHYIO 100 pUMecei.

3. Beruucnenue Macchl (KOJIMYECTBA BEHIECTBA, 00beMa) MPOAYKTa PEAKIMU, €CITU U3BECTHA
Macca pacTBOpa M MaccoBasi J0J1sl paCTBOPEHHOT'O BEILIECTBA.

Jlemoncmpayuu. Ilpumepbl GU3MYECKUX SIBJICHUN: a) IJ1aBjieHHe napadrHa; 0) BO3roOHKa Hoaa
i OGH30MHOM KUCIIOTHI; B) PACTBOPEHHE MepMaHTaHaTta Kaiuus; T') 1uddy3us TyIUCThIX BEIIECTB C
ropsiiei 1aMnoykyd HakaiauBaHUs. [IpuMepbl XUMUYECKUX SIBJICHUM: a) ropeHue maruus, ¢ocdopa;
0) B3aUMOJEHMCTBHUE COJSHOM KUCIOTHI C MPaMOpPOM WJIM MEJIOM; B) MOJy4€HUE THAPOKCUAA MEAH
(II); r) pacTBOpeHHE MOTYYEHHOTO TUAPOKCUIA B KUCTIOTax; 1) B3aumozeiicteue okcuaa meau (II) c
CEepHOM KHCIOTOM TPH HArPEBaHHH; €) pa3JIOKCHHE TepMaHTaHaTa Kallus, *) B3aUMOJICUCTBHUE
pa30aBICHHBIX KUCIOT C METAJUIAMH; 3) Pa3JI0KEHUE TTEPOKCHIA BOJOPOIA; 1) JIEKTPOIIU3 BOJIBI.

Jlabopamopnvie onvimul.

3. CpaBHeHHE CKOPOCTH HCIIapeHUs BOJLI U CIUPTa MO HCUYE3HOBEHUIO WX Karelb Ha
¢GuIbTpOBaNBHOM Oymare.

4. OxucneHue Meau B IUIAMEHU CHUPTOBKHU WJIM TOPEIIKH.

5. IloMyTHEHHE U3BECTKOBOM BO/BI OT BBIIBIXAEMOIO YTJIEKHCIIOTO ra3a.

6. [TonyuyeHue yriaekucioro raza B3auMoIECTBUEM COJIbI M KUCTIOTBHI.

7. 3amenienue Menu B pactsope xsopunaa meau (1) sxenezom.

IIpaxmuueckue pabomul

Ne4 HaOmroneHust 3a U3BMEHEHUSIMH, NIPOUCXOJAIMIMMU C TOPSIIEH CBEYOH, U UX ONHCAHHE.
NoS TIpu3Haku XUMUYECKUX PEaKIIHil.

TEMA 5
PacrBopenue. PacTtBopsbl.

CBoiicTBa pacTBOPOB 3J1eKTPOJUTOB (20 1)



PactBopenue kak ¢pusuko-xumudeckuid mporecc. [loHaTue o ruapaTax u KpUCTAIIIOTHAPATAX.
PactBopumocTs. KpuBble pacTBOpUMOCTM Kak MOJENb 3aBHCHUMOCTH PacTBOPUMOCTH TBEPIBIX
BELIECTB OT TeMIleparypbl. HachlllieHHbIE, HEHACBIILICHHBIE U NIEPECHIIIEHHbBIE PaCTBOPHI. 3HAYCHHE
PacTBOPOB ULl IPUPOBI U CEIBCKOIO XO3HMCTBA.

[TonsaTHE 00 MEKTPOTUTHUECKON AUCCOLMUALTUH. DICKTPOIUTH U HEIIEKTPOIUTHL. MexaHu3m
JUCCOLMAIMU 3JIEKTPOJIUTOB € PA3JIMYHBIM TUIIOM XUMUYECKON CBsI3U. CTENEHb 3JEKTPOJIUTUYECKON
muccouranuu. CUbHbIE U c1a0ble SJeKTPOIHUTHI.

OCHOBHBIE TOJOKEHUS TEOPUH DIIEKTPOJIUTUYECKON nuccouuanuu. VoHHbIE ypaBHEHHS
peakuii. Y cioBUs NPOTEKaHMs peakuyi 0OMeHa MeXAy 3JIEKTPOIUTAMHU 10 KOHIIA B CBETE MOHHBIX
IIPEACTABICHUMN.

Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnotel, ux kmaccupukanus. Jucconmmanus KUCIOT M WX CBOWCTBA B CBETE TEOPUH
IEKTPOJIUTUYECKON AUccOLManvu. MOJEKYJISIpHbBIE W HOHHBIE YPABHEHUs pEaKkUHUi KHUCIIOT.
B3auMopeiicTBue KHCIOT C MeTaUlaMU. OJEKTPOXMMHMYECKUH psi  HaIlpsSHKEHUH METalIoB.
B3auMopeiicTBue KHCIOT ¢ OKCHUAAMU METAUIoB. B3anMoneicTBHe KHUCIOT C OCHOBAHUSIMU —
peakiusi HeWTpanu3anuu. BzaumopeicTBue KUCIOT ¢ coismu. Vcmonbp3oBaHue —TaOIHIIBI
PacTBOPUMOCTH /ISl XaPAKTEPUCTUKN XUMHUECKUX CBOMCTB KUCIIOT.

OcHoBanwust, ux kinaccuukanus. Jucconnanusi OCHOBaHUN M WX CBOICTBA B CBETE€ TEOPUHU
ANEKTPOJIUTUYECKON Auccouuanvu. B3anmoneicTBUEe OCHOBaHUWW C KHCIOTAMH, KUCIOTHBIMU
OKcUAaMU U coisiMu. Vcnonb3oBanue TaOauIbl pacCTBOPUMOCTHU JUISl XapaKTEPUCTUKU XUMUYECKUX
CBOMCTB OCHOBaHUN. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHHUMN IIPU HAIPEBAHMH.

Conu, ux xnaccuukays ¥ IUCCOIMALNS PA3IUYHbBIX TUIIOB cojieil. CBocTBa coeli B cBeTe
TEOPUM DJIEKTPOJUTUYECKON Auccouuanuu. B3aumopeiicTBue coseil ¢ MeTaslaMH, YCIOBUSA
MPOTEKaHUsl ATUX peakuuil. B3anmopneicTBue cosied ¢ KHCIOTaMH, OCHOBAaHHUSMHU M COJSIMU.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJICH.

O60061eHre cBeieHnii 006 OKcHaax, NX KiacCu(pUKalud U XUMUYECKIX CBOICTBAX.

['eHeTndeckue psabpl METAUIOB M HEMETauloB. ['eHeTudeckas CBA3b MEXAY KIAacCaMH
HEOPTraHWYECKHUX BEIECTB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakMi. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTaHOBJICHHE.

Peakiium nMOHHOrO OOMEHa M OKHMCIMTEIbHO-BOCCTAHOBUTENbHBbIE peakiuu. CocTaBlieHHE
YpaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA METO0M 3JIEKTPOHHOTO OalaHca.

CBolicTBa MPOCTBIX BELIECTB — METAUNIOB M HEMETAJJIOB, KHUCIOT U COJEH B CBETE
npeJCcTaBiIeHU 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX Mpolleccax.

Jlemoncmpayuu. VicnplTaHue BEIIECTB U UX PAaCTBOPOB Ha JIEKTPOIPOBOJHOCTh. JIBHXKEHUE
OKpAILIEHHBIX HOHOB B JIEKTPUYECKOM I10JI€. 3aBUCUMOCTD JIEKTPONPOBOIHOCTH YKCYCHON KHUCIOTBI
OT KOHLIEHTpauuu. B3aummopeiicTBue NHMHKA C cepoil, coyisHOM Kucioroi, xiopuaom meau (II).
I'openue marnus. BzaumonencTBue XJIOpHON U CEPOBOJOPOAHON BOJIBI.

Jlabopamopnvie onvimui.

8. Peakuuu, xapakTepHble 1J1s1 paCTBOPOB KUCIIOT (COJISTHON MIJIM CEPHOM).
9. Peakunu, XapakTepHbIE JIJIs1 pACTBOPOB 110Ul (TUAPOKCUIOB HATPHSI MU KaJIHs).
10. [ToryueHue u CBOMCTBAa HEPACTBOPHUMOT'O OCHOBaHUS, (Hanpumep ruapokcua meau(Il)).

11. Peakmuu, xapakTepHBbIE NIl PaCTBOPOB coJied, (Harmpumep aist xiopuaa meau (I1).

12. Peakuuu, XapakTepHbIe ISl OCHOBHBIX OKCHUJIOB (HAaIIpUMep, /ISl OKCHJIA KaIbIHs).

13. Peakiuu, XxapakTepHbIe /711 KUCIIOTHBIX OKCHJIOB (HampUMep, JJIS YTJIEKUCIIOTO rasa).

IIpaxmuueckue pabomul



Neb6. Ceoticmea Kuciom, 0CHO8AHUN, OKCUOO8 U COJIE.
Ne7. Pewenue 3KkCnepumMeHmanbHulx 3a0au.
9 kyacc (2 4 B HeeI10; Beero 68 4)

TEMA 1

BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XMMUYECKUX Peakiuii.
Hepuoauveckuii 3akon u Ilepunoanyeckasi cucrema xumMmudeckux 3j1eMenToB /. U. MenaesieeBa
(10 v)

XapakTepucTUKa 3JIEMEHTa 110 €ro NoJNokKeHHI0 B Ileprogudeckoil cucreMe XMMHUYECKHUX
snemenToB JI. 1. MenneneeBa. CBoiiCTBa OKCHIOB, KHCJIOT, OCHOBAaHUWA U COJIEH B CBETE€ TEOPUU
JNEKTPOJUTUYECKON TUCCOLMALMU M OKHUCIICHMSA-BOCCTaHOBJICHMs. IloHATHME O mepexoaHbIX
aneMeHTax. AmdorepHocTh. ['eHeTHUECKUI psl IEPEXOIHOTO AMeMeHTa. [lepruoauveckuii 3aKoH u
Ilepuonnueckas cucremMa xumudeckux 3nemeHToB [l. M. MenneneeBa. XumMudeckass OpraHu3amus
JKUBOM M HEXMBOM IPUPOAbl. XMMUYECKUNA COCTaB SApa, MAHTUU U 3€MHOM KOpbl. XUMHUYECKHE
3JIEMEHTHI B KJIETKaX JKUBBIX OPraHM3MOB. Makpo- M MHKpo3jeMeHThl. O000lieHne cBeAeHUl o
XUMHUYECKHX peakuusax. Kiaccudukanus XUMUYECKUX peakiUid 0 Pa3IuYHbIM MIPU3HAKAM: «UHUCIIO
U COCTaB pEarupyroumx U 00pa3yloluXxcs BEIIECTBY», «TemIoBod 3(hdekT», «HampaBiIeHUE»,
«M3MEHEHHE CTEerNeHel OKHCICHMs 3JIEMEHTOB, OOpa3ymoIlUX pearupyrollue BellecTBa», «pazay,
«HCIOJIb30BaHUE KaTauu3aTopay. IloHsaTHe 0 ckopocTn XUMHYECKOUN peakuuu. DakTopsl, BIUAIOLINE
Ha CKOPOCTh XMMHYECKHX peakuuii. Karanuzarops! u karanu3. MHrHOMTOpbl. AHTHOKCHAAHTHI.

JdemoHcTpanmu.

Paznuuneie ¢opmer Tabmumpsl J[. M. MenneneeBa. Mogenn aromMoB 31eMeHTOB 1—3-T0
nepuosioB. Mojenb CTpoeHus 3eMHOro Imapa (HOomepedHbl pas3pes). 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKLUM OT MPUPOJBI PEATMPYIOLIUX BEIIECTB. 3aBUCUMOCTb CKOPOCTU XMMHUYECKOU
peakuuy OT KOHLEHTPAaLUU PEarupyroniuX BELECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKINU
OT IUJIOMIA N COPUKOCHOBEHHS pearupyroux BeIecTB («KUISIUN ClI0i»). 3aBUCHMOCTh CKOPOCTH
XUMHYECKON PEAKIUM OT TEMIIEpaTyphl pPEarupyrolldX BellecTB. ['OMOTE€HHBI M Te€TEpOreHHBIN
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrubupoBaHue.

JlaGopaTopHble ONBITHI.

1. IlonmyueHue ruApOKCHAA IMHKA M HCCIEIOBAaHUE €ro CBOWCTB. 2.MonenupoBaHue
noctpoenus [lepuonnyeckoil cucreMsl xuMmudeckux 3nemeHToB [[. 1. Menneneea. 3. 3amernienue
xKenezoMm Menu B pactBope cyibdara meau (II). 4. 3aBucHMOCTh CKOPOCTH XMUMHUYECKOM peakluu OT
IIPUPOJIBI PEArMPYIOIINX BEIIECTB HA IPUMEPE B3aUMOJIEHCTBUS KUCIOT C METAJUIaMHU.

5. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEAKIMH OT KOHIIEHTPALMH PEarupyroliuX BEUIECTB
Ha MPUMeEpE B3aUMOJICHCTBUS LIMHKA C COJITHOM KUCJIOTOW pa3IMYHON KOHLEHTPALIUN.

6. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM peaklUd OT IUIOMIaJd CONPUKOCHOBEHHS
pearupyoomux BemecTB. 7. MoaenupoBaHue «KUISIIETO CcJ0s». &. 3aBUCHUMOCTh CKOpPOCTHU
XUMHYECKON pPEaKIMH OT TEeMIlepaTypbl PEearupyrolluX BELIECTB Ha NPUMEpPE B3aUMOJCHCTBHS
okcuaa meau (II) c pacTBopom cepHOW KHCIOTHI pa3iauMdHON Temieparypbl. 9. Pasznoxenue
NEepOKCHJIa BOJIOPOJIa C MOMOIIIbI0 okcuaa Mapranna (IV) u karanassl. 10. OOHapykeHue KaTanasbl B
HEKOTOPBIX MHIIEBBIX MpoaykTax. 11. MHrubGupoBaHue B3auMOJEHCTBUS KHUCIOT C MeETasIaMH
YPOTPOIIMHOM.

IIpenmerHble pe3yJbTaThl 00yYeHHs

VYyamuiics 10J1KeH ymemp:



WCIIONB30BaTh TIPU XapaKTEPUCTUKE TMPEBPAIICHUN BEIIECTB TMOHATHS: <«XUMHUYECKas
peakIus», «PEaKUUUd COCTUHEHUS», «PEAKIUU PA3TOKEHUS», «PEaKUUd OOMEHa», «PeaKIuu
3aMEIICHUS», «PEaKUUH HEUTpaTu3alumy, «IK30TEPMUUYECKUE PEAKIUN», «IHIOTEPMUUYECKUE
pEaKIum», «00paTUMbIC pEaKluny», «HEOOPATUMBIE PEaKIMUy», «OKUCIUTEIHHO-BOCCTAHOBUTEILHBIC
peakln», «rOMOTEHHBIC PEAKIHN», «TETEPOreHHBIC PpEAKIUN», «KATAIUTUYECKHE PEAKIUn»,
«HEKATATUTUYCCKUE PEAKIIUN», «TEeIUIOBON d(DPEKT XUMHUIECKON PEaKIIun», «CKOPOCTh XMMUYECKOM
PEAKIMMY, «KaTaTHU3aToOP»;

XapaKTEepPU30BaTh XUMHUYECKHE OJJIEMEHThI |—3-TO TEpHOJOB TO HUX TOJOXCHHIO B
Ilepuonuueckoit cucrteme xumuueckux »dyemeHToB JI. WM. MeHneneeBa: XMMHUYECKUM 3HAK,
MOPSIIKOBBIM HOMEp, MEepUo/, TpyMna, MOArpymnna, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOCHHE aroMa
(3apsn sipa, YWCIO TMPOTOHOB M HEHUTPOHOB B sijipe, OOIIEe YHCIO AJIEKTPOHOB, PACIpe/ICICHHE
AJIGKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, MPOCTOE BEIMIECTBO, (OpMyJia, Ha3BaHWE W THIT BBICIIETO
OKCH/JIa ¥ TUIPOKCHU/IA, JIETYYErO BOJOPOHOTO COSAMHEHUS (/111 HEMETAJUIOB));

XapaKTEepPU30BaTh OOIMHE XUMHUUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB M THUIPOKCHIIOB;
MIPUBOAUTH TIPUMEPHI PEaKIUH, MOATBEPKIAIOIINX XUMHUYECKUE CBOMCTBA aM(pOTEPHBIX OKCHJIIOB U
TUAPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XMMUYECKUX PEAKIUil 10 YUCIY M COCTaBy MCXOJTHBIX BEIIECTB U
MPOJAYKTOB PEaKIMH; TEIUIOBOMY 3 (EKTy; HAmpaBIICHUIO TPOTCKAHHS PEAKIUW; HW3MCHCHUIO
CTENeHeW OKHUCIICHHS OJJIEMEHTOB; arperaTHOMYy COCTOSIHUIO MCXOJHBIX BEIIECTB; YYacTHIO
KaTaau3aTopa;

OOBSICHSITH ¥ TIPUBOJMTH MPUMEPHI BIUSHUS HEKOTOPBIX (PAaKTOPOB (MPUPOAA pearupyrommx
BEIIECTB, KOHLIEHTPALUS BEIIECTB, JaBJICHUE, TEMIleparypa, Karajau3aTop, I[OBEPXHOCTb
COMPUKOCHOBEHHMSI pEarupyrouux BelecTB) Ha CKOPOCTh XUMUYECKUX PEaKIINi;

HaONO/laTh M OINHUCHIBAaTh YPAaBHEHMsI pEaKUUd MeEXAy BEIIeCTBAaMU C IOMOIIbIO
€CTECTBEHHOT'O (PYCCKOTO MU POJHOTO) SI3bIKA U A3bIKA XUMUMU;

MPOBOJIUTH OMBITHI, IMOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIIOB M
TUAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEeaKIMu OT Pa3IMYHbIX (akTopoB (mpupoaa
pearupyromux BeIIEeCTB, KOHIICHTpAlMsl BEIIECTB, JAaBJICHHE, TeMIeparypa, KaTaau3arop,
MMOBEPXHOCTh COMPUKOCHOBEHUS PEArnpyrOIINX BEIIECTB).

MeTanpeameTHblie pe3yabTaTbl 00y4eHHu s

VYyamuiics 10JI2KeH yments:

OTIPEACTATh 1N YUeOHOU AESITeNbHOCTH C MOMOIIBI0 YUUTES U CAMOCTOSITENbHO, UCKATh
CpeICTBAa €€ OCYIIEeCTBIEHUs, paboTas MO IJaHy, CBEPATh CBOM JCHCTBHUS C IENbI0O U IPH
HEO0OXOIUMOCTH UCIPABIIATH OLIMOKH C TOMOIIBIO YUYUTEINS U CAMOCTOSITENBHO;

COCTaBJISITh AHHOTAIUIO TEKCTAa,

CO3/1aBaTb MOJEIM C  BBIJCIIEHUEM CYLIECTBEHHBIX  XapaKTEpPUCTUK OOBEKTa U
IIPEJICTAaBICHUEM UX B IPOCTPAHCTBEHHO-TpaUUeCKOM UM 3HAKOBO-CUMBOJIMUECKOH opMe;

OTIpEAETISATh BUBI KIIACCU(PUKAIINU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIATH NPSAMOE I€TYKTUBHOE JOKa3aTEIbCTBO.

TEMA 2

Metamiabl (18 4)

[Tonoxxenne wmetamioB B Ilepmogmueckoil cucreme xuMuueckux osiementoB . U
MenneneeBa. MerauMueckass KpHUCTalIMyeckasi pelleTka M MeTaUIMYecKas XUMHUYecKasl CBS3b.
O6mme pusnyeckue cBoiicTBa MetauioB. CIiaBbl, UX CBOWCTBA U 3HAUYCHHE. XMUMUUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTENIEH, a TAaKK€ B CBETE MX IOJOKEHUS B DJIEKTPOXUMHYECKOM Py



HanpspKeHuH MeTtauioB. Koppos3ust MetamuioB U crnocoObl 00peOBI ¢ Hei. MeTamuisl B MpUpPOJIE.
O611me cnocoObl UX MOMYUYCHHUS.

OO0mas XxapaKkTepucTHKA HIeJOYHBIX MeTAI0B. Metauibl B ipupojie. OOmue crmoco0bl ux
nonyueHus. Crpoenue aromoB. lllenouynsle MeTamnpl — TMpOCThle BellecTBAa. BakHelmme
COCIMHEHUS] WICJIOYHBIX METANIOB — OKCHJbI, THUIAPOKCHABI W COJHU (XJOPHUIbL, KapOOHATHI,
cynb(haThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HApOJHOM Xo3siicTBe. Kanuiinbie ynoopeHus.

O01mas xapakTepucTHKA 3JIEMEHTOB riiaBHoM noarpynnsl Il rpynnsi.

Crpoenue aromoB. IllenoyHo3emenbHble MeTalbl — MPOCThIE BeUlecTBA. BakHeillne
COETMHEHUS MIETOYHO3EMENbHBIX METAJUIOB — OKCH/IbI, THAPOKCUABI U CONU (XJIOpUAbI, KapOOHATHI,
HUTPATHI, cyabQaTsl, pocdarTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOIHOM XO3SHCTBE.

AJNIOMUHH.

Crpoenne aToma, (pu3myecKkre W XMMHUYECKHE CBOWMCTBA mMpocToro BemiectBa. CoequMHEHUs
QIIOMUAHUSL — OKCHJl M THIAPOKCHA, WX aMm(oTepHBIN XapakTep. BakHeiimne coiau amOMUHUSL.
[IpuMeHeHre atOMUHNS U €r0 COCUHEHUM.

Keaeso.

Crtpoenue aToma, (hU3MUYECKHEe U XUMUYECKHE CBOWCTBA MPOCTOro BellecTBa. | eHeTnyeckue
pSABI Fe'? uFe™.

Baxneiimue conu xkene3a. 3HaUECHUE KeJle3a U €ro COSAUHEHUM 1Ji1 MPUPObl U HAPOJHOTO
XO0341CTBa.

JdeMoHcTpanum.

OO0pa31pl MENTOYHBIX U HIeT0YHO3EMeNbHBIX MeTaiioB. O0pasibl criaBoB. B3aumoseiicteue
HaTpus, JHUTUS M KajdblUus C BOJOM. B3ammopnelicTBue HAaTpus M MarHusg C KHUCJIOPOJOM.
BzaumopeiictBue meranioB ¢ Hemetamiamu. [lonyuenue ruapokcuaos xkenesa (1I) u (111).

JlabGopaTopHbie ONBITHI.

12. BzaumopeicTBre pacTBOPOB KUCIOT U cojiel ¢ MetaiiaMu. 13. O3HakoMiIeHue ¢ pyaamMu
xkene3a. 14. OkpalivBaHue IJIAMEHU COJIIMM LIEJIOYHBIX METAJIOB. 15. B3aumoneiicTBue Kanblus C
Bojoi. 16.ITomyuenre ruipoKkcHia KAJIbIHS U UCCIIEIOBAHNE €r0 CBOMCTB.

17. llony4yeHue THAPOKCUIA ATIOMUHMS M MCCIIEIOBaHUE ero CBOMCTB. 18. B3aumoneiicTBue
xene3a ¢ constHoM kuciotoi. 19. Ilomyuenne ruapokcugos xkenesa (II) u (III) u mzydenue ux
CBOMCTB.

IIpenmerHsbie pe3yJbTaThl 00y4YeHHs

VYyamuiics 10JI2KeH yments:

HCIIOJIB30BATh IIPU XapPAKTEPUCTUKE METAIUIOB M UX COCAUHEHUN MOHATHS: «METAJUIb», (P
AKTUBHOCTH METAJUIOBY, «IIEJIOYHBIE METAJUIBI», (ILIEIOYHO3EMENBHBIE METAJLIBI», UCIIOJIB30BAaTh UX
IIPU  XapaKTEPUCTUKE METAUIOB; JaBaTh XapaKTEPUCTUKY XHMHMUYECKUX JJIEMEHTOB-METAJUIOB
(LIETOYHBIX METAJUIOB, MarHus, KalbIVsl, alFOMUHUS, Kelle3a) 10 uX nojoxeHuto B [lepuonnyeckoit
cucreMe XxuMuyeckux sneMeHToB J[. M. MenneneeBa (XMUMHUYECKUN 3HAK, MOPAIKOBBIA HOMED,
Nepuo, rpymnmna, moArpymnna, OTHOCUTENbHAs aTOMHasi Macca, CTPOEHHE aToMma (3apsl sAapa, YUCIIo
IPOTOHOB M HEHTPOHOB B sjpe, OOIee YHCIO DJIEKTPOHOB, paclpelelieHue 3JIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (OpMyja, Ha3BaHWE MW THIl BBICIIETO OKCHIA H
TUAPOKCHIA);

Ha3bIBaTh COEIMHEHMS METANIOB M COCTABIISATH UX (POPMYJIBI [T0 HA3BAHUIO;

XapaKTepu30BaTh CTPOEHHE, 001IMe (PU3HMUECKHEe U XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB-
METaJUIOB;



OOBSCHATH 3aBUCUMOCTb CBOWCTB (MJIM IMPEACKA3bIBaTh CBOMCTBA) XMMHUYECKUX 3JIEMEHTOB-
METaJUIOB (pajuyc, METAJUIMYECKHE CBOMCTBA HIIEMEHTOB, OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHbIC
CBOICTBa AJIEMEHTOB) M 00pa3yeMblX WMH COCIUHEHHH (KHCIOTHO-OCHOBHBIC CBOMCTBA BBHICIIUX
OKCHJOB M THUIPOKCHUIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT IIOJOKEHUS B
Ilepuonnueckoi cucreMe xuMmuueckux anemenTos [l. M. Menaeineesa;

OINMCHIBaTh OOLIME XMMHYECKUE CBOMCTBA METAJJIOB C MOMOUIBIO €CTECTBEHHOTO (PyCcCKOTo
WJIM POJTHOTO) S3bIKA U S3bIKAa XUMHH;

COCTaBJISITh MOJIEKYJISIPHBIE YpaBHEHUS pEaKLUi, XapaKTepU3YIOUIMX XUMUYECKHE CBOICTBa
METAJIOB M HUX COCAMHEHMH, a TaKXe OJCKTPOHHBIE YpaBHEHHS IMPOLIECCOB OKHUCICHUS-
BOCCTAHOBJICHUS,

YPaBHEHUS 3JIEKTPOJIUMTHUUYECKON IUCCOLMALMN; MOJIEKYJISIPHBIE, MOJHBIE U COKpAICHHbIE
VOHHbIE YPABHEHMSI pEaKLU C y4aCTUEM DJIEKTPOJIUTOB;

yCTaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIY CTPOCHHEM aToMa, XUMHYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMUECKOM PElIeTKH METAJUIOB U UX COSAMHEHHM, UX 0OIUMHU (PU3NUECKUMHU
U XUMUYECKUMU CBOMCTBAMU;

OMKCHIBATh XMMHUYECKHE CBOMCTBA IMIETOYHBIX MU IIETOYHO3EMENbHBIX METAIJIOB, & TaKXKe
ATIOMHUHUS U JKeJie3a U UX COCTUHEHHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOI0 WIIM POAHOIO) 3bIKa
U SI3bIKa XUMUU;

BBIIIOJIHATh, HAOJIOJAaTh W ONKUCHIBATH XHUMHUYECKHI HKCIEPUMEHT [0 pacro3HaBaHUIO
BaXHEHIINX KATUOHOB METAJUIOB, THIPOKCU]I-UOHOB;

SKCIIEPUMEHTAJIBLHO MCCIEAOBAaTh CBOWCTBA METAJUIOB M HX COEIMHEHUM, pellaTh
SKCIIEPUMEHTANILHBIE 3a/1a4H 110 TeMe «MeTasuibly;

OIKCHIBATh XUMUYECKHUI SKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
A3bIKA U A3BIKA XUMUH;

MPOBOAUTH PACUETHl MO0 XUMUYECKUM (popMysaM U YpaBHEHHSIM peakuil, MPOTEKAIOIIUX C
y4acTUEM METAJUIOB U UX COCIMHEHUH.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

Yyamuiics K0J1KeH ymemp:

paboTaTh MO COCTABIEHHOMY IUIaHYy, UCIOJB3YS HapsAQy C OCHOBHBIMU M JOTIOJHUTEIbHBIE
cpeAcTBa (CHPaBOYHYIO JHUTEpATypy, cioxHble mpuOopsl, cpenctBa MKT); ¢ momomipio yuurens
OoTOMpaTh JUIs pelleHus Y4eOHBIX 3a/lad HeoOXOAMMBIE CIIOBapH, SHUUKIIONEIANH, CIPABOYHHKH,
AIIEKTPOHHBIE JHUCKH;

COIOCTABJIATh U OTOMPATh MH(POPMAILUIO, MTOTYUYEHHYIO U3 pa3IMYHbIX HCTOYHUKOB (CIOBapH,
SHIMKJIONENH, CIPABOYHUKH, 3JIEKTPOHHBIE TUCKH, ceTh VIHTEpHET);

MpeICTaBIATh MH(OPMALIMIO B BUJE TAOJIUL, CXEM, ONOPHOTO KOHCIEKTa, B TOM YHCIE C
npumenenneM cpeacts UKT;

oQOpMIIATH CBOM MBICIIM B YCTHOM M NUCBMEHHOW pPEUM C YYETOM CBOUX YYEOHBIX M
YKU3HEHHBIX PEUYEBBIX CUTYalUi, B TOM 4ncie ¢ npuMeHeHneM cpencts MKT;

COCTABJIATH PELICH3UIO HA TEKCT;

OCYULIECTBJIATH JOKA3aTeIbCTBO OT IIPOTUBHOTO.

IIpakTukym 1. CBolicTBa METAI0OB H MX COeMHEHMIT

1. OcymecTBieHre LENOYKA XMMHYECKUX IpeBpamieHuil. 2. Ilomydenme u cBoOMcCTBa
COEIMHEHUN MeTaUIoB. 3. PemnieHue SKCIepHMMEHTAIbHBIX 337a4 Ha PacllO3HABAaHUE M ITOJIYyYEHHUE
COECTMHEHUN METAJIOB.

IIpeaMeTHBbIE pe3yJbTaThl 00yUYECHUSA



VYyamuiics 10J1KeH ymemp:

oOpamarbcsi ¢ J1a0OpaTOpHBIM OOOPYZOBAaHHMEM W HarpeBaTeIbHBIMH NpUOOpaMu B
COOTBETCTBHUH C IIPAaBUIAMU TEXHUKH 0€30MaCHOCTH;

HaOII0AaTh 32 CBOMCTBAMH METAIJIOB M UX COCJUHEHUN U SBICHUSMH, MPOUCXOAALINMHU C
HUMU;

OIMCBIBATh XUMHUYECKUI SKCIEPUMEHT C ITOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO WJIM POJIHOTO)
A3bIKA U SA3bIKA XMMUH;

JIeJIaTh BBIBOJBI 10 PE3YJIbTaTaM IIPOBEICHHOIO HKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJabTAaThl 00yUeHUs

VYyauuiics 10JI5KeH ymems:

OTIpeNIeNIATh, UCXO U3 yueOHOH 3a1aun, HeOOXOAMMOCTh MCTIOIb30BAHUS HAOIIOICHHS WIIH
IKCIIEPUMEHTA.

TEMA 3

Hemeranasl (30 4)

OOmiast XxapakTepuCTHKa HEMETaJUIOB: MosiokeHue B [lepuoanyeckoil cucreMe XMMHUYECKUX
snemenToB /1. 1. MenzaeneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTpOOTpuLaTeabHOCTh (D0) Kak
Mepa «HEMETAIMYHOCTIY, pax D0. Kpucrammyeckoe CTpoeHHEe HEMETAJNIOB — IPOCTHIX BEIIECTB.
Amnotponus. ®usnyeckue CcBoiicTBa HeMeTaIoB. OTHOCUTENIBHOCTb MOHSTUH «META» U
«HEMEeTa.

Boaopoa. Ilonoxenue Bonopona B Ilepuoanyeckoit cucreme XuMuyeckux 3iemenToB J[. U.
MengeneeBa. CtpoeHue aroma U MoseKyibl. Pu3nueckue U XMMUYECKUE CBOICTBa BOJOPOAA, €ro
IIOJIy4YEHUE U IPUMEHECHHUE.

Bona.

Crpoenne wmonekynasl. Bomoponnas xumudeckas cBsi3b. Dusnueckue CBOWCTBA BOABI.
Anomanuu cBoicTB Boabl. ['napoduisHble 1 ruipodoOHbIe BellecTBa. XUMUYECKHE CBOWCTBA BOIBI.
Kpyrosopot Boxbl B npupoze. Boroouncrka. Aspauus Boabl. beiToBble (puiabTpel. MuHepaibHble
BO/BI. JlucTrimmpoBaHHas Bojia, €€ MOJIy4eHHEe U IPUMEHEHUE.

O01mas XxapaKTepuCTHKA raJiOreHoOB.

Crpoenue atoMoB. IIpocThle BelecTBa 1 OCHOBHBIE COETUHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenuss o xjope, Opome, ¢rope u Moxae. [IpumeHeHHME TaJOreHOB U HUX
COEIMHEHUI B HAPOJIHOM XO35MCTBE.

Cepa.

CrpoeHue aToma, ajlJIOTPONUs, CBOMCTBAa U NMPUMEHEHHEe poMOnueckoi cepbl. OKCUIBI cepbl
(IV) u (VI), ux noxydenue, cBoiicTBa 1 npuMeHenue. CepHasi KMCJIOTa U €€ COJIU, UX IPUMEHEHHUE B
HapOAHOM X03sicTBE. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aroma U MOJIEKYJIbI, CBOMCTBA MIPOCTOr0 BellecTBa. AMMHUAK, CTPOEHUE, CBOICTBA,
noJjiyueHue u npumeHenue. Coiau aMMOHUS, X cBoicTBa n mpuMmeHnenue. Oxcuast azota (I11) u (IV).

A30THasi KHCJIOTa, €€ CBOWCTBAa W MNpHUMEHeHHe. HuTparbl W HUTPUTHL, mpobiiemMa ux
COJIepKaHHUS B CEITbCKOXO03SHCTBEHHON MPOAYKIIMH. A30THBIE yI0OpEHUSI.

Dochop.

CrpoeHue aroma, ajuIOTPOMNHUSA, CBOMCTBa Oenoro u KpacHoro ¢ocdopa, X MNpUMEHEHHE.
OcHoBHble coenuuenus: okcup ¢ocdopa (V) u oprodocdopnas kuciora, ¢ocharsl. DochopHbie
yI00peHUsI.

Yraepon.



Ctpoenue aToma, aJuIOTPONHS, CBOMCTBA MoauduKamuii, mpuMmeHeHue. Oxcusl yriaepoaa (II)
u (IV), ux cpoiictBa u npumeHeHue. KapOoHaThl: KaJbIUT, COJA, MOTAII, UX 3HAYECHUE B MIPUPOJIC U
YKU3HU YEJIOBEKa.

Kpemnuuii.

CrpoeHne aToMa, KpUCTAINIMYECKUI KPEMHMI, €ro CBOMCTBAa U puMeHeHue. OKCu KpeMHUS
(IV), ero mpuponnbie pazHOBUAHOCTH. CHIMKAThl. 3HAUE€HHWE COCAMHEHUN KPEMHHsI B KUBOH U
HeXuBOU mpupoje. [loHarue o CuMKaTHON MPOMBIIUIEHHOCTH.

JdemoncTpanmu.

OOpasupl rajoreHoB — MPOCTHIX BeElIECTB. B3auMozeicTBHE Tallor€HOB C HAaTpueM, C
anmoMuHueM. BeiTecHeHue XJI0poM OpoMa WM MO/Ia U3 pacTBOPOB UX colieil. B3aumoeiictBue cepsl
C MeTaJlaMH, BOJOPOJOM M KUCIOPOAOM. B3aumonelcTBue KOHICHTPUPOBAHHON a30THOM KHMCIIOTBI
¢ Mmeapto. Ilornomenue yrieM pacTBOPEHHBIX BEIIECTB MJIM ra3oB. BoccTaHOBIEHME Meau U3 €€
okcuma yriaem. OOpa3isl MPUPOAHBIX COCIUMHEHUH Xjopa, cepbl, ¢ocdopa, yriepoma, KpemHHUS.
OO0pa3upl BaKHEHIINUX Ui HAPOJHOTO XO3SHCTBa Cynb(}aToB, HUTPATOB, KapOoHATOB, (ocdaros.
OO0pa3ipl cTekIa, KepaMuKH, [IEMEHTA.

JlabGopaTopHbie ONBITHI.

20. [Tonyuenue u pacno3HaBaHue Bogopoza. 21. MccnenoBanue moBepXHOCTHOTO HATSKEHUS
BO/bl. 22.PacTBopeHue IepMaHraHata Kajausl WIM MEAHOro Kymnopoca B Boje. 23. 'maparanus
obe3BoxkeHHOro cynbdara meau (II). 24. U3roToBieHUe rUIICOBOTO OTIICUATKA.

25. O3HaKOMJICHHE C KOJUICKIIUEH OBITOBBIX (QMIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MuHepaapHOM Boabl. 27. KauecTBeHHass peakuus Ha rajoreHug-uonbl. 28. I[lomydeHue u
pacno3HaBanue kuciopoaa. 29. I'openue cepsl Ha Bo3znyxe u B kuciopozae. 30.CpoiicTBa
pa3baBieHHOl cepHOil kucioTel. 31. M3ydyenue cBoiicTB ammuaka. 32. Pacno3naBaHue coleit
ammoHnusa. 33. CpolictBa  pasz0aBieHHOH  a30THOW  kuciotel. 34.  BsaumopeiicTBue
KOHIIEHTPUPOBAHHOM a30THON KHCIOTHI ¢ Mefbio. 35. ['openue ochopa Ha Bo3nyxe U B KUCIOPOJIE.
36. PacnioznaBanue docdatos. 37. ['openue yris B kuciopose. 38. [lonydyenne yronbHON KUCIOTHI U
nuzydeHue ee cBoicTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Pa3noxenue rugpokapoonara Hatpus. 41. [lonydeHre kpeMHEBOM KHUCIIOTBI U U3YYEHUE
€€ CBOMCTB.

IIpenmeTrHble pe3yJibTaThbl 00yUeHHs

Yyamuiics X0JIKeH ymemos:

WCIONIb30BaTh MPHU XapaKTEPUCTHKE METAIJIOB M WX COCTUHEHHH TOHATHS: «HEMETAIIbI»,
«TaJIOTE€HbI», «AJIOTPOIHBIE BUAOU3IMEHEHU», «KECTKOCTh BOJbDY, «BPEMEHHAsI JKECTKOCTh BOJIBI»,
«TOCTOSIHHAS KECTKOCTh BOBI», «O0IIast )KECTKOCTh BOJIBIY;

JaBaTh XapaKTEPUCTHKY XUMHUYECKUX DJIEMEHTOB-HEMETA/NIOB (BOJOpOAA, TaJOreHOoB,
KHCIIOpOJia, cephl, a3oTa, (ocdopa, yriepoja, KpeMHUs) IO UX MonoxeHuto B Ilepumonmueckoit
cucreMe xumudeckux snemeHToB J[. M. MeHneneeBa (XMMHUUYECKHI 3HAK, TMOPSIKOBBIA HOMeEp,
nepuo, rpymnmna, HoArpymnmna, OTHOCUTENbHAs aTOMHasi Macca, CTPOEHUE aToMma (3apsl fapa, YUCIIo
IPOTOHOB M HEHTPOHOB B sjpe, O0IEe YHCIO DJIEKTPOHOB, paclpelelieHue 3JIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (OpMyia, Ha3BaHWE W THI BBICIIETO OKCHIA MU
THJIpOKCUaa, GopMya U XapakTep JeTy4ero BOJOPOJHOIO COSAUHEHHS);

HA3bIBaTh COSMHEHHSI HEMETAIIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHHMIO;

XapaKTepu30BaTh CTPOEHHE, 001IMe (PU3HMUECKHe U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-
HEMETAJIJIOB;

OOBSCHATH 3aBUCUMOCTb CBOWCTB (MJIM IpEACKa3bIBaTh CBOMCTBA) XMMHMUYECKUX 3JIEMEHTOB-
HEMETAJUIOB (paauyc, HEMETAJUIMUECKHE CBOICTBAa 3JE€MEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE



CBOICTBa 3JIEMEHTOB) U 00pa3yeMblX HMU COECIUHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIHUX
OKCHJIOB U THUAPOKCUIOB, JETYYMX BOJOPOJIHBIX COEIMHEHUH, OKUCINUTEIbHO-BOCCTAHOBUTEIIBHbBIE
cBoiicTBa) OT nosioxkeHus B [lepuoauueckoii cucreme xumuueckux aeMenToB /1. 1. Menneneesa;

OIMCHIBATH OOIME XUMUUECKUE CBOMCTBA HEMETAJIIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) S3bIKA U S13bIKA XUMMUH;

COCTABJISITh MOJIEKYJISIPHBIE YPaBHEHHUS PEAKUWU, XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA
HEMETAJUIOB U HUX COCIMHEHHUM, a TakKKe OJJIEKTPOHHbIC YPABHEHHUS IIPOLECCOB OKUCIICHUS-
BOCCTaHOBJICHUS;

YPAaBHEHUS HIIEKTPOJUTHYECKON IUCCOLMALMU; MOJIEKYJIIPHBIE, MOJIHBIE M COKpAIlCHHbIC
VOHHbIE YPABHEHMSI pEaKLU C y4aCTHEM DJIEKTPOJIUTOB;

yCTaHABIMBaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIY CTPOCHHUEM aToMa, XUMHYECKON
CBSI3bI0, TUIIOM KPHUCTAJUIMYECKOW pEIIeTKM HEMETAUIOB W HX COCAMHEHUH, HUX OO0muMH
(U3NUECKUMU ¥ XMMUYECKIMH CBOWCTBAMH;

OIKCHIBATh XMMHYECKHE CBOMCTBA BOJIOPO/A, FaJIOre€HOB, KUCIOPO/a, Cephl, a30Ta, ¢pocdopa,
rpadura, anMasa, KpEMHHUS U UX COCAMHEHUN C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU POJIHOTIO)
A3bIKA U S3bIKa XUMUH;

OIKCHIBATh CHOCOOBI yCTPaHEHHs >KECTKOCTH BOJbI U BBIMOJHATH COOTBETCTBYIOLIUN UM
XUMHUYECKHUH SKCIIEPUMEHT;

BBIIIOJIHATh, HAOIIOAATh U ONUCHIBATh XUMUYECKUM SKCIIEPUMEHT 10 paclo3HaBaHUIO HOHOB
BOJIOPOJIa M aMMOHHUS, CyJibdar-, KapOoHaT-, CHIIUKAT-, pocdat-, XJI0pua-, OpOMHI-, HOAWI-UOHOB;

SKCIIEPUMEHTAJIbHO MCCIEAOBaTh CBOMCTBA METAJUIOB M HUX COEJMHEHUH, pelaTh
3KCHEpUMEHTANIbHBIE 3a/1a4M 110 TeMe «Hemeramiby;

OIKCHIBATh XUMUYECKHUI SKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
A3bIKA U S3bIKa XUMUH;

MIPOBOAMUTH PACUYETHl MO XUMUYECKUM (DopMyrnaM U YpaBHEHHSIM PEaKIiii, MPOTEKAIOIMIUX C
Y4aCTHEM HEMETAIIOB U UX COECUHEHUM.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics K0J1KeH ymemp:

OpraHM30BbIBATh yueOHOE B3aMMOJEHCTBUE B IpymIe (pacnpenensiTh Poju, 10rOBapUBaThCs
JpYT € APYTOM H T. 11.);

NpeaBUAETH (TPOrHO3UPOBATh) MOCIEICTBUS KOJJIEKTUBHBIX PEILICHHH;

MIOHUMAaTh ITPUYMHBI CBOETO HEycCIleXa U HaXOJUTh CIOCOOBI BBIX0/1A 3 3TOW CUTYallUH;

B JIMAJIOTe€ C yYUTENIeM YYHUThCA BBIpaOaThIBaTh KPUTEPUU OIICHKU U OMPEACINATh CTENeHb
YCIIEIIHOCTH  BBINOJHEHUs CBOEH paboThl M paboThl BCeX, MCXOJA M3 HMMEIOLIMXCS KpUTEpPHUEB,
COBEpUICHCTBOBATh KPUTEPUHU OLIEHKH U MOJIb30BAThCS UMHU B XOJI€ OLIEHKU ¥ CAMOOILICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTHUPYA €€;

MOATBEPK/1aTh apryMEHTHI (pakTamu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh JPYTHX, MBITaTbCA MPUHUMATH JAPYTYID TOUYKY 3pEHHS, OBITh TOTOBBIM H3MEHUTH
CBOIO TOUKY 3PEHHS;

COCTaBIIATH pedepaT Mo onpeaeeHHON Gpopme;

OCYILIECTBIIATH KOCBEHHOE PA3AEIUTENIBHOE 10Ka3aTENbCTBO.

IIpakTukym 2. CBoiicTBa coOeIMHEHHII HEMETALII0OB

1. Pemenne skcnepuMeHTalbHBIX 3amad no TeMe «lloarpymnma rajgoreHoBy». 2. Pemienue
AKCIEPUMEHTANBHBIX 3a1a4y 1o teme «lloarpynma kucnopoaa». 3. PemieHne skcrnepruMeEHTaTIbHBIX



3aga4d no teme «lloarpynna azora». 4. PemeHne 3kcnepuMEHTAIbHBIX 3a7a4 1o Teme «lloarpynmna
yrieponay. 5. [Tonyuenue, coOupanue U paclio3HaBaHUE Ta3oB.

IIpeameTHbIE pe3yJbTaThl 00y4UeHHS

Yyamuiics 10JIKeH ymems.

oOpamarecsi ¢ Ja0OpaTOPHBIM OOOPYJOBAaHWEM U HarpeBaTeNbHBIMU MPUOOpPaMH B
COOTBETCTBUHU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMU HEMETAJVIOB M UX COCIUHEHUHN U SBICHUSMU, IPOUCXOSAIIUMHU C
HUMU;

OIMCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOr0 (PYCCKOTO MJIM POAHOIO)
S3bIKA U SI3bIKA XUMHH;

JIeaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHUsI

VYyamuiics 10JIZKeH ymems:

OTIpeENATh, UCXOMA U3 yU4eOHOU 3a7aun, He0OXOAUMOCTh MCIOIb30BaHUs HAOIIOICHUS WU
3KCIEPUMEHTA.

TEMA 4

O0001eHNe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM IKO0JIbL. [loaroroska

K rocyaapcrBenHoi uroropoii arrecrauuu (CHA) (11 u)

Ilepmonnueckut 3akoH u llepuommueckas cucrema xumuuyeckux osnemeHros /J[. .
MenpneneeBa. @U3MYECKUN CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB IEPHOJA W I'PYIIIBL.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB JIEMEHTOB M MX COCIMHEHHM B MEPHOJAaX M IPYIIAX B CBETE
MIPEACTABJICHUI O CTPOCHUU aTOMOB 3JIEMEHTOB.

3HaueHHE MEPUOJUYECKOTO 3aKOHA. BHabl XMMHUYECKHX CBSI3€M M THUIIBI KPUCTAUIMYECKHUX
pemieTok. B3auMocBs3b CTpoeHUs U CBOMCTB BemiecTB. Kimaccudukaius XuMHUYECKUX PEaKIHil 1Mo
pa3IMYHBIM NMPU3HAKaM (YHCIIO U COCTAB PEarupyromux U 00pa3yroIuXcs BEIIeCTB; HaJTuune

rpaHulbl pasznena ¢a3; TerioBod 3¢ (deKT; H3MEHEHHE CTEleHEH OKHUCICHUS AaTOMOB;
UCIIOJIb30BAaHUE KaTallM3aropa; HampaBieHHe mpoTekaHus). CKOpoCcTh XMMHUYECKUX peaKkUUd H
daktopel, Biustone Ha Hee. OOpaTUMOCTh XHUMHYECKHX PEAKIUH U CHOCOOBI CMEIICHHS
XUMHUYECKOTO PAaBHOBECHSI.

[IpocTeie W cnokHBIE BemecTBa. MeTaiuibl U HeMeTauibl. ['eHeThdeckre psAabpl MeTalia,
HEeMeTalla ¥ TmepexonHoro metamina. OKCUABIU THIPOKCHIIBI (OCHOBAHMSI, KUCIOTHI, aM(OTepHBIE
TUAPOKCUABI), comu. MX cocraB, knaccupukamnus U o0IIMe XUMUYECKHE CBOMCTBA B CBETE€ TEOPHH
ANEKTPOJIUTUYECKON AUCCOLUALINH.

JIN4YHOCTHBIE Pe3yJIbTAThI 00y4YeHUs

Yaamuncs A0JKeH:

3HAMb U NOHUMAMB: OCHOBHBIE UCTOPUUECKHUE COOBITHSI, CBSI3aHHBIE C PA3BUTHEM XUMHH U
o011ecTBa; JMOCTHUXKEHUS B O0JACTH XMMHHU U KYJIbTYpHBIE Tpaaullud (B YaCTHOCTH, Hay4dHBIE
TpPaJUIIMU) CBOEH CTpaHbl, OOIIEMHUPOBBIE TOCTHKEHUS B 00JIACTH XMMHUU, OCHOBHBIC NMPUHIIUIBI U
MpaBUJia OTHOIIECHUS K TPUPOJIE; OCHOBBI 3JI0POBOTO 00pasza KH3HU M 3I0pPOBHECOEpErarommx
TEXHOJIOTHI;

MpaBujia MOBEACHUS B YPE3BBIYAMHBIX CUTYaIUSX, CBSI3AHHBIX C BO3JCHCTBHUEM PA3ITUUYHBIX
BEIIIECTB; OCHOBHBIC IMpaBa M OOS3aHHOCTH TpaKJaHUHA (B TOM YHCIE YYalllerocs), CBS3aHHBIE C
JTUIHOCTHBIM, TPO(ECCHOHATLHBIM U )KU3HEHHBIM CaMOOIIPEICIICHHEM;

COIMATBHYIO 3HAYUMOCTh M COJIEpKaHue MPOodeCcCrid, CBSI3aHHBIX C XUMHUEH;

UCHnBIMBIEAMDb. YYBCTBO TOPJIOCTH 32 POCCHMCKYIO XUMHUYECKYIO HayKy M YBaKeHHE K
WCTOPUM €€ PA3BUTHS; YBAKCHHE U TPUHATHE JOCTIKCHUM XUMHU B MHUpE; JIOOOBH K MPHUPOJIE;



YBaKE€HHE K OKPY’KAIOIIMUM (y4JaluMCsl, YUUTENIAM, POAUTENAM U Jp.) — YMETh CIyLIaTh U CIbIIATh
napTHepa, MPU3HaBaTh MPaBO KaXJIOTr0 Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEIICHHUS C Y4EeTOM
IIO3ULIMMA BCEX YYACTHUKOB; YyBCTBO IPEKPACHOI'O U 3CTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C
MHPOM BEILECTB U UX MPEBPALICHUIN; CAMOYBaKCHUE U SMOLMOHAIBHO-TIOJIOKUTEIbHOE OTHOLICHHE
K cebe;

npusnaeamp: 1IEHHOCTb 3J0pOBbS (CBOErO M  Jpyrux Jrojael); HeoOXOAMMOCTb
CaMOBBIPAKEHUS, CAMOPEAIN3ALAN, COLIUATIBHOTO IPU3HAHMS;

0C03HA8AMb: TOTOBHOCTD (UM HErOTOBHOCTB) K CAMOCTOSITEIbHBIM ITOCTYIIKaM U ACHCTBUSM,
OTBETCTBEHHOCTb 3@ HUX pe3yJbTaTbl; I'OTOBHOCTb (WM HETOTOBHOCTb) OTKPBITO BBIpAXaTb WU
OTCTauBaTh CBOIO IO3ULIMIO0 U KPUTUYHO OTHOCUTBCS K CBOUM ITOCTYIIKAM;

nPOAGNAMB: IKOJIOTUUECKOE CO3HAHUE; JOOPOKEIATENLHOCTD, JOBEPUE U BHUMATEIBHOCTD K
JFOASIM, TOTOBHOCTh K COTPYAHMYECTBY M JIpYX0€, OKa3aHUIO IOMOIIU T€M, KTO B HEH HYXIaeTcs;
00OOIICHHBIN, YCTOHYMBBIA ¥ W30MpaTeNbHBIA IO3HABATEIbHBIM HWHTEPEC, HHHULUATHBY W
J1r0003HATENBHOCTh B U3YYEHUU MHpa BELECTB U PEaKLUii; 1eJIeyCTPEMIIEHHOCTh M HACTOMUUBOCTh B
JOCTMDKEHUM 1ieJIel, TOTOBHOCTh K IPEOJOJIEHUIO TPYAHOCTEH; YOEXJAEHHOCTh B BO3MOXHOCTH
MO3HAHUS MIPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOI'O MCIIOJIb30BaHMS TOCTUKEHUN HAYKU M TEXHOJIOTHH
JUI pa3BUTHA OOIIECTBA;

ymemp: YCTAHABIMBATH CBS3b MEKIY LEIBI0 M3YYEHHs XMMHMM M TEM, JUI1 4E€ro OHa
OCYIIECTBIISIETCS (MOTHBAaMH); BBIIOJHATH KOPPUTHUPYIOLIYI0 CAMOOLIEHKY, 3aKJIIOYAIOLIyIOCs B
KOHTpOJIE 32 TMpOLIECCOM H3Y4YEHMs] XMMHMM UM BHECEHHUHM HEOOXOJUMBIX KOPPEKTUBOB,
COOTBETCTBYIOILIMX 3TallaM M CHOCO0aM H3Y4YEHHs] Kypca XMMMHM; BBIIOJHATH PETPOCIEKTUBHYIO
CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCs B OLICHKE IIPOLIecca U pe3yJibTaTa U3y4eHHs Kypca XMMUU OCHOBHOM
LIKOJIBI, ITO/IBEICHUU UTOIOB HA OCHOBE COOTHECEHUS LIENIEH U PE3yNbTATOB;

CTPOUThH >KU3HEHHBbIE M MNpPO(EeCCHOHAIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLHUAJIBHO-
UCTOPUYECKHX, MOJUTHYECKUX M SKOHOMHUYECKUX YCJIOBHUIl; OCO3HABaTh COOCTBEHHbIE LIEHHOCTU U
COOTBETCTBUE UX

IIPUHUMAEMBIM B KU3HHM PELICHUSIM; BECTH JHAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOLICHUH U
B3aMMHOI'0 YBa)K€HUS; BBIJICJIATh HPABCTBEHHBIN aCIIEKT MOBEACHUS U COOTHOCUTD ITOCTYIKU (CBOM U
JIPYTUX JIIOJIeH) U COOBITUS C MPUHATHIMU ATHUYECKUMU HOPMaMH; B IIPEJIeNax CBOUX BO3MOXKHOCTEH
IIPOTUBOJICUCTBOBATh JCUCTBUSAM M BIIMSHUAM, IPEICTABIIOIIMM Yrpo3y JKH3HHU, 30POBBI0 M
6€3011aCHOCTH JTMYHOCTH U OOILECTBA.

YyeoHo-TreMaTuuecKuii mian 8-9 kiacc.
8 kiacce

24 B HEACIIO, BCEro 68 yacoB

06 3 Hux

HanmenoBanue Tembl KonTposbn
miee [TpakTuyeckue paboThI
b€ pabOTHI

Brenenue 5 | Nel. IpaBuia TexHuku 6€30MaCHOCTH MPHU padboTe




B XuMH4eckoM kabunere. [Ipuembr oOparmenus ¢
71a00paTOpPHBIM 000PYIOBAaHHEM U
HarpeBaTeIbHBIMH TPHOOPAMH.

Tema 1.
ATOMBI XUMHYECKHUX 109 Ne 1
3JIEMEHTOB
Tema 2. [IpocThie
BEIIECTBA 74
Tema 3. No2. AHanu3 1OYBBI ¥ BOIBI.
CoenuHenus 14 4 | Ne3 [IpuroToBieHue pacTBopa caxapa u No2
XHMHYECKUX AJIEMEHTOB ONpeJIeJICHUE MACCOBOI JI0JIM €r0 B PacTBOPE.
Tema 4. lI3menenus, Ned4 HabmroneHus 3a U3MEHEHUSIMH,
MPOUCXOJISIIUE C 12y | TPOHCXOAIAMA C rOpsILLIEN CBEYOM, U UX No3
BEIIECTBAMU OIIMCaHHE.
No5 TIpu3Haku XUMUYECKUX PEAKLIHIA.
Tema 5. PacTBopenue. . N
PacTBOpSI. Ne6. UCBOI/ICTBa KHCJIOT, OCHOBaHHH, OKCHIOB B
CaolicTBa pacTBOpOB 204 | coseit. Ned
No7. PelieHue 3KCIIepUMEHTANIbHBIX 3a/1a4.
AJIEKTPOJIUTOB
Hroro 68 7 4
Y4eOHO-TeMaTHUYeCKMi IJIaH 9 KJ1acc
24 B HeJe10, Bcero 68 yacos
06 N3 Hux
HaumenoBanue Tembl KonTpoisba
mee [TpakTrueckue paboTHI
b€ pabOThI
Tema 1. Brenenue.
OO01mas xapakTepucTHKa
XHMHYECKUX AJICMEHTOB
1 XUMHYECKUX
peaKkuuid.
[Iepuoanueckuii 3aKOH 104
u Ilepnonnueckas
CHUCTeMa XMMHUYECKUX
anemenTtoB J[.1.
MenneneeBa
Tema 2. MeTasl. IIpakTukym 1. CBoiicTBa METAJUIOB U HX
coequnenuii (3 )
Nel. OcymecTBieHne LEMOYKA XUMHUUYECKHX
MIPEBPAILICHHM.
174 | Ne2. TlomydyeHne © CBOWCTBA COCIUHEHHIA Ne 1
METAJIJIOB.
Ne3. Pemenue »sKCHepUMEHTAIBbHBIX 3a/lady Ha
pacrio3HaBaHME W TIOJYYCHHE  COCIUHEHUU
METAJIJIOB.
Tema 3. Hemeramisl 30 g | MpakTukym 2. CBoiicTBa COeMHEHUIH Ne2
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HeMeTaJLJI0B (5 4)

Nod. Pemienne skciepuMeHTaIbHBIX 3314 110 TEME
«Toxrpyrmrmna rajgoreHoB».

No5. Pemienne skcriepuMeHTaIbHBIX 3314 110 TEME
«Toxrpyrmma Kuciopoaay.

Ne6. Perienne sKkcriepriMEeHTAIBHBIX 33124 10 TEME
«Toxarpymma azoray.

No7. Pemienuie skciepuMeHTAIbHBIX 33]1a4 110 TEME
«Toxarpymnmna yrieponaa».

Ne8. Tlonmydenme, coOupaHue u pacro3HaBaHUE
ra3os.

Tema 4. O00011eHUE
3HAHHUH 110 XUMHH 34
KYpPC OCHOBHOM IIKOJIBI.
ITonroroBska k 11y Ne3
roCyJapCTBEHHOMN
WTOrOBOM aTTECTAIlMH
(THUA)

Hroro 68 8 7

Y4eOHO-MeTOANYECKOE M MATEPHAJbHO-TeXHHMYECKOe oOecnedeHue 00pa3oBaTeIbLHOM
aesaTeJbHOCTH 8 - 9 Ki1acc.

Jliis 00y4eHusl yJamuxcsi OCHOBHOM IIKOJIBbI B COOTBETCTBUU € TpeOoBaHUsIMU DenepalbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTENbHOrO CTaHAApTa HEOOXOoAMMa peanu3alus AesTeIbHOCTHOTO
noaxosa. JlesTenbHOCTHBIN MOAX0M TPeOYyeT MOCTOSHHOM OMOpHI Mporecca OO0ydYeHHsS XUMHH Ha
IleMOHCTpaHI/IOHHBIf/i SKCIICPUMCHT, IIPAKTUYCCKUEC 3aHATHUA U na60paTopHHe OIIBITHI, BBIITOJIHACMBIC
yaqamumucs. KaObuHeT XuMuM OCHAIEH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO U JIabopaTOpHOTo
060py,I[OBaHI/I$I 10 XUMUHU I OCHOBHOI1 IIKOJIBI. B KkaOnHeTe XUMUu OCYHICCTBJIAIOTCA KaK ypO4dHas,
TaKk ¥ BHEypOuHas (OpMbl y4yeOHO-BOCIMTATEIBHON NEATENbHOCTH ¢ ydamumucs. OcHallleHue B
Oonpiield yactu cooTBeTcTBYET [lepeunio o0opynoBaHUs KaOMHETa XUMUHM M BKJIIOYAET Pa3IMyuHbIe
TUTIBI CPEACTB OO0y4eHHs. bomnpinylo yacTh 00OpYyIOBaHHS COCTaBISIOT Y4€OHO-TIPAKTUYECKOE U
yuebHo-1abopaTopHoe 000pyAOBaHHE, B TOM YHCIE KOMIUIEKT HATypaJbHBIX OOBEKTOB, MOJEIH,
npuOOpbl U UWHCTPYMEHTHI [IJIsl TPOBENEHUS JEMOHCTpAalMid M MPAKTHYECKUX 3aHSATHH,
JIEMOHCTPAIIMOHHBIE TAOJIUIIBI, BUJICO, MEIUA OCHAIIICHUE.

B KOMIIEKT TEXHHYECKMX M HH(OPMALMOHHO-KOMMYHHMKATUBHBIX CPEICTB OOy4YeHUS
BXOIAT: KOMIIBIOTEP, MYJIbTUMEIHUA TPOCKTOP, BEIXOI B I/IHTepHeT.

Hcnonb30BaHue AJIEKTPOHHBIX CPEICTB 00YUEHHUS MTO3BOJISIOT:

®  AKTUBHU3UPOBATH JEATEIHLHOCTH OOYUYAIOIIUXCS, MOTydaTh 00Jee BHICOKHE KaueCTBEHHBIC
pe3yabTaThl 00yUYeHNS;

e npu noarotroBke Kk EI'D obecrneunBaTh caMOCTOATEILHOCTh B OBJIAJICHUN COJCPKaHUEM
Kypca.

e (¢dopmupoBarh UKT - KOMIETEHTHOCTh, CHOCOOCTBYIONIYIO YCHEIIHOCTH B Y4eOHOM
eI TCIILHOCTH;

e (Qopmuposats YVY/I;

Hamypanvuvie 06vekmut



HatypanbHble 00bEKTHI, UCHIONB3YEMbIE B 00YYEHUH XMMHH, BKIIOYAIOT B ce0sl KOJICKIIUU
MUHEPAJIOB M TOPHBIX IOPOJ, METaNIOB W CIUIABOB, MUHEPAIBHBIX YAOOpEHHUM, TMIacTMacc,
Kay4yKOB, BOJIOKOH U T. [I.

O3HakoMmJIeHHE YydYalluxcs ¢ o0pas3laMu MCXOJHBIX BEIIECTB, MOJYIPOIYKTOB U TOTOBBIX
W3JICJTHIA TTO3BOJISIET MOTYYHUTh HATJISITHOE TPeCTaBlIeHne 00 ATUX MaTepuanax, UX BHEIIHEM BHJIE, a
TaK)Ke O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.

Xumuueckue peakmuevl u Mmamepuail

OOparnienne co MHOTHMHU BeIIeCTBaMU TpeOyeT CTPOroro COOJIOJCHHS NPaBHJI TEXHUKHU
0€30MacHOCTH, OCOOCHHO MpHU BBIMOJIHEHUH OMBITOB CAaMUMHU ydyamumucs. Bece HeoOXxoumbie Mepbl
MIPEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIMX JOKYMEHTaX U MHCTPYKLIUSIX.

l)mpocTele BemiecTBa - Meib, OpOM, HATPHA, KaIbLIUi, aTFOMIUHUAN, MarHUH, JKeJIe30;

2)okcuasl — meau (M), kaneuus, xenesa (1), maruus;

3) KUCIJIOTHI - COJIsSIHAsI, CEepHas, a30THAS;

4)0CHOBaHMUSI - TUAPOKCHUI HATPHUS, TUAPOKCH]T KAIBIIHS, TUIPOKCU Oapus, 25% HBIN BOTHBIN
pacTBOp aMMHaKa

S)conmu - xmopuasl Hatpus, meau (M), amomunus, xenesa (IL); HuTparsl Kamws, HaTpwHs,
cepebpa; cynbdarsl menu (I1), xenesa (I1), xenesa (I1I), amMmonus; noaua Kanusi, OpoMH]T HATPUS;

6)OpraHMuecKre COCIMHEHHUS - OTaHOJ, YKCyCHash KHCJIOTa, METUJIOBBIM OpaHXKEBBIH,
deHondranenH, JaKmMyc.

Xumuueckasn nadopamopnan nocyoa, annapamsl u npudopvl

XuMuueckas 1mocyaa noapasiesieTcss Ha ABE TPYIIIbIL: ISl BBIMOIHEHUS OINBITOB YYAIIUMHUCS
U ICMOHCTPAIlMOHHBIX OMBITOB.

[Tpubopsl, anmapartbl U yCTaHOBKH, HCIOJb3YEMbIE HA ypOKaX XUMHH, MOJPa3IeisioT Ha
OCHOBE TMPOTEKAIOUIMX B HHUX (PU3UYECKMX M XHUMHUYECKHX IPOIIECCOB C Yy4acTHEM BEUIECTB,
HAXOJSIIUXCS B Pa3HBIX arperaTHbIX COCTOSHHSX: MPUOOpPHI Al pabOThl C ra3aMu — IMOJIyYEHUE,
coOupaHHe, OUMCTKA, CYIIKa, MOTJIOIMIEHNE Ia30B; PEAKIIMH MEKy IIOTOKAMH T'a30B; PEaKIIMU MEXKIY
razamu B DJIEKTPUUECKOM Pa3psijie; peakiui MEXAy ra3aMu NPy MOBBIINICHHOM JIaBJICHUH; allliapaThl
U TIpUOOPHI JJIsE OMBITOB C JKUJIKUMH W TBEPIBIMH BEIIECTBAMU — TME€pPErOHKa, (UIBTPOBAHHE,
KPUCTAJUTH3AIIMS;, TIPOBEJICHUE PEAKIIUN MEXY TBEPABbIM BEIIECTBOM U KUIKOCTBHIO, )KUJIKOCTBIO U
JKUJIKOCTBIO, TBEPABIMH BellecTBaMHu. BHe 3To#l knaccuduKaiuu HaxXOASATCs JIBE TPYIIbI y4eOHOU
anmapatypsl: 1) Ui U3y4eHHUs TEOPETHUECKUX BOMPOCOB XUMHH - WILTIOCTPAIIHS 3aKOHA COXPaHEHUS
Macchl BEUIECTB, IEMOHCTPAIIUS dJIEKTPOIIPOBOJHOCTH PACTBOPOB, AEMOHCTpAIUs JBUKCHUS HOHOB
B DJICKTPUUYECKOM TIOJIE; AJISl U3YUCHHSI CKOPOCTH XUMUYECKOU PEaKIIu U XUMHUECKOTO PAaBHOBECHS;
2) Ui WUTIOCTPAIlMM XMMHYECKUX OCHOB 3aBOJICKMX CIOCOOOB TONYyYEHHUS HEKOTOPHIX BEIIECTB
(cepHO¥M KHCIOTBI, aMMHaKa U T. TI.) BcnomoraTenbHy0 poiib UTPAIOT U3MEPUTENBHBIE U
HarpeBaTelIbHbIe TPUOOPHI, PA3TUYHBIC MPUCIIOCOOIEHUS SISl BHITIOTHEHHUS OTIBITOB.

Mooenu

OObeKTaMu MOJICTUPOBAHUS B XUMUHU SIBJISIIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJLIBI, 3aBOJICKUE
anrmnaparhl, a TaK)Ke MPOUCXOASIINE MPOLECCHI.

B mpemogaBaHMM XUMHHM HCIOJB3YIOTCS MOJIEIM KPUCTALTUYECKHX pEmEToK rpadura,
MOBAPEHHOM coyu, HaOOPHI MOJIENel aTOMOB JJIsSI COCTABIICHUS IIAPOCTEPIKHEBBIX MOJENEH MOJIEKYII.

Yueonwvie nocooun na newammnoit ocnoge

B mpouecce o00yyeHMST XHMHUU HCHOJB3YIOTCS CIEAYIOUIME TaOJMLbl IOCTOSHHOTO
skcrionupoBanus: «Ilepuonnyeckas cucrema xumuueckux snemenToB J[.M. Menneneesa», «Tabnuna
pPacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM U COJEI», « DIEKTPOXUMHUUECKUN PSIJI HATIPSKEHUM METaJIIIOB»,
«KpyroBopoT BeliecTB B MPUPOAE» U JIp.



Jlis opraHu3alMd CaMOCTOSTENIBHOW pPaboThl OOy4arouxcs Ha YpOKax HCIHOJIb3YIOT
pa3HooOpa3Hble TUAAKTUYECKUE MAaTepUabl: OTACIbHbBIE paboune TUCTHl — HHCTPYKIUH, KapTOUKU
C 3aJaHusMU pa3HON CTENEHM TPYAHOCTH JIi M3y4EHUs HOBOIO MaTepuaia, CaMOIpPOBEPKU U
KOHTPOJIA 3HAaHUH y4alIuXxcsl.

Jnst obecrieuenust 6e30MacHOTO TpyAa KaOMHETe XUMUU UMEETCS:

®  MPOTUBOIOKAPHBII HHBEHTAPh

®  anTedyky ¢ HAOOPOM MEJUKAMEHTOB U NEPEBA30UYHBIX CPEACTB;

®  MHCTPYKLHUIO I10 IpaBuiiaM 0€30MacHOCTH TpyJa Ul 00ydaroIuxcst

®  JKypHaJl PErHCTPALUU HHCTPYKTaXKa 110 IpaBUiIaM OE30MaCHOCTH TPYy/a.

VI1Il. TpeGoBaHnusi K YypOBHIO OAT0OTOBKH BbINNYCKHHKA 9 Kjacca
IIpexMeTHBIMU pe3yJbTATAMH OCBOCHUS BBITYCKHUKAMH OCHOBHOH IIKOJIBI TPOTPAMMBI 110

XUMUU ABIAKOTCA.
1. B no3HaBarensHOU chepe:

> JAaBaTb ONPCACICHUA M3YYCHHBIX MMOHATHH: BEIIECTBO (XI/IMI/I‘-IGCKI/Iﬁ OJICMCHT, aTOM,
HOH, MOJICKYJIa, KPUCTAJTIMYCCKAasA pCUICTKA, BCIICCTBO, IMPOCTLIC U CJIOKHBIC BCUICCTBA, XUMUYCCKAsA
(bOpMy.]'Ia, OTHOCUTCIIbHAsA aTOMHAsA MacCa, OTHOCHUTCIIbHASA MOJICKYJIIpHAass Macca, BAJICHTHOCTD,
OKCHJbl, KHUCJIOTBI, OCHOBAaHHA, COJIH, aM(bOTepHOCTb, HHAWUKATOp, HNCPHUOAHUYCCKasd CHUCTEMA,
HU30TOIIbI, XHUMHYCCKasA CBA3b, OJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHUCJICHUS, BHGKTpOHI/IT);
XUMHUUYCCKaA pCaKIusd (XI/IMI/I‘ICCKOG YpaBHCHHEC, TCHCTUYCCKAA CBA3b, OKHCJICHUEC, BOCCTAHOBJICHUC,
QJICKTPOJIUTHYCCKAA Aucconruanusi, CKOpoCTb XUMHUYECKOU peaKI_II/II/I);

> dopmynupoBath nepuoanueckuii 3axkox /1. 1. MenneneeBa u packpblBaTh €ro CMbICI;

> ONMUCHIBATh JIEMOHCTPALMOHHBIE U CaMOCTOATENIBHO IIPOBEICHHBIE 3KCIEPUMEHTHI,
UCIIOJIB3YS JIJIS1 3TOI'0 €CTECTBEHHBIH (PYCCKUI, POJHOMN) SI3bIK U SI3bIK XUMUU;

> ONUCHIBATh U PA3JIMYATh U3yYEHHBIE KIIACCHI HEOPraHWYECKUX COECIMHEHHM, MPOCTHIE
Y CJIO’KHBIE BEIIECTBA, XUMUUYECKUE PEAKIINH

> KJIacCcU(UIUPOBaTh N3yUYEHHbIE OOBEKTHI U SBJICHUS;

> HaOJII01aTh IEMOHCTPUPYEMBIE M CAMOCTOSATENIBHO POBOJUMBIE OIIBITHI, XUMHUYECKUE

peaKIMHy, MPOTEKAIOLINe B IPUPOE U B OBITY;

> ACJIaTb BBIBOJAbI W YMO3AKJIIIOYCHHUA U3 Ha6J'IIO)1€HI/II71, HN3YUCHHBIX XHMHUYCCKUX
3aKOHOMEPHOCTEN, ITPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJOTHUU CO CBOMCTBAMH
U3YYCHHBIX;

> CTPYKTYpUPOBATh W3YUYEHHBI MaTepual U XUMHUECKYI0 MH(POPMAIUIO, OTYyYEHHYIO
U3 JIPYTUX HCTOYHUKOB;

> MOJEIUPOBAaTh CTPOEHHE AaTOMOB DJJIEMEHTOB IIEPBOIO — TPETHETO IEPUOJOB,
CTPOEHHUE MPOCTEUIINX MOJIEKYIL.

2. B 1IeHHOCTHO-OpPUEHTAIIMOHHON cdepe:

> AQHAJIM3UPOBATh U OLIEHUBATH IOCIEJICTBUS JJISl OKpY’Karouleil cpenbl OBITOBOM U
MIPOM3BOJICTBEHHON JI€ATENIbHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKOl M HUCHOJIb30BaHUEM
BEIIIECTB;



> pa3bACHATh HAa MpuMepax (IPUBOIAUTH MPHUMEPHI, MOATBEPKIAIOLINE) MaTeprualbHOe
€IMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB KMBOM U HEXKUBOM MPUPOJIBI U YEIOBEKA KaK BaXXKHYIO 4acTh
ATOTO €IMHCTBA;

> CTPOUTH CBOE IMOBEACHHE B COOTBETCTBHM C MPHUHIIMIIAMH OCPEKHOTO OTHOIICHUS K
pupoie.

3. B tpynoBoii chepe:

> IUTAHUPOBATh U MTPOBOJAUTH XMMHUCCKHUN YKCIICPUMEHT;

> UCIIOJIb30BaTh BEIIECTBA B COOTBETCTBHM C MX IPEJAHA3HAYCHHWEM U CBOWCTBaMH,

OIMMMCAHHBIMHA B HHCTPYKIUAX 110 IPUMCHCHHIO.

4, B cd)epe 0€30I1aCHOCTH JKM3HSACITCILHOCTH:

> OKa3bIBaTh IMEPBYIO IIOMOIIL IPU OTPABICHUSAX, OXOrax U Jpyrux TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH M JIAOOPATOPHBIM 000PYI0BaHUEM

IX. Kputepuu 1 HOpMbI OLIEHKH Pe3yJabTATOB

OueHka yCTHOIO oTBeTa

OtMmeTKa «5».

- OTBET IOJIHBIA U ITPABUJIbHBIN HA OCHOBAHWH U3YUYEHHBIX TEOPHIL;

- MaTepual M3JI0)KEH B OIPEACIICHHOW JIOTUYECKOM MOCIIEN0BATEILHOCTH, JTUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSTSIIbHBIM.

OtMmeTKa «4»:

- OTBET IOJIHBIA U MTPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPUI;

- MaTepuajg U3JIOKEH B OINPEIEICHHON JIOTUYECKOW IMOCIeI0BATeIbHOCTH, P 3ITOM
JIOTIYIIIEHBI JIBe-TPU HECYIIECTBEHHBIEC OIMUOKU, UCTIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtMmeTKa «3».

- OTBET IOJHBIM, HO TIPH ATOM JOMYIIEHA CYIIECTBEHHAs OIMIMOKA WM OTBET HETOJHBIMH,
HECBSI3HBII.

OtmeTKa «2».

- MpU OTBETE OOHAPYKEHO HEMOHWMAHHME YYalllMMCS OCHOBHOTO COJIEpPKaHMsS Y4EOHOTO
MaTepuaina Wik JOMYIIeHbI CYIIECTBEHHbIE OMIMOKH, KOTOPbIC yUYalluics HE MOXKET UCIPABUTH MPH
HABOJSIIIUX BOIMPOCAX YUYMUTENsl, OTCYTCTBHE OTBETA.

OneHka IKCIepUMEHTAJIbHBIX YMEHHUI

OrneHka CTaBUTCS Ha OCHOBAHWW HAOJIOJCHMS 3a y4YallUMHCS W MHACBMEHHOTO OTYeTa 3a
pabory.

OtmeTka «5»:

- paboTa BBHITIONHEHA TOJHOCTHIO WM TPABWIBHO, CAENAHbl MpaBWIbHBIE HAOMIOAEHUS U
BBIBO/IBI;

- DKCIIEPUMEHT OCYIIIECTBIIEH MO0 TJIAHYy ¢ YYeTOM TEXHHMKH 0€30MaCHOCTU U MPABUI pabOTHI C
BEIIIECTBAMH U 000PY/I0BAHHEM;

- TPOSIBJICHBI OPTAHMU3AIMOHHO - TPYAOBBIC YMEHWS, TOJICPKUBAIOTCS YUCTOTA pabovero
MeCTa | TOPSJIOK (Ha CTOJIe, SKOHOMHO HCIIOB3YIOTCS PEAKTUBBI).

OtmeTka «4».



- paboTa BBINOJIHEHA IMPAaBWIbHO, CIAENaHbl MpPaBUIbHBIE HAOMIOACHUS M BBIBOJBI, HO MPHU
ATOM JKCIEPUMEHT MPOBEACH HE MOJHOCTHIO WM TOMYIICHBl HECYIIIECTBEHHBIE OMIMOKHA B paboTe C
BEIIECTBAMH U 000PYI0BAHUEM.

OtMmetka «3»:

- paboTa BBITIOJHEHA MPABUJIBLHO HE MEHEE YeM HAIOJOBHHY WM JOMYIIEHA CYIICCTBCHHAS
omubKa B XOJ€ IKCIEPUMEHTa B OOBSICHEHHH, B O(OpmIIeHUH pabOThl, B COOIIOACHUM IPaBUII
TEXHUKU 0€30MacHOCTH Ha paboTe ¢ BellecTBaMU U O0OpYyIOBaHHEM, KOTOpas MCIpaBiseTcs IO
TpeOOBAHUIO YUUTEIIS.

OtmMmetka «2»:

- JIomyIIeHbl 1Be (1 0oJiee) CyIMeCTBEHHBIC OMIMOKH B XOJIe: IKCIIEPUMEHTA, B OOBSICHCHHH, B
oopMIIeHUH pa0OTHI, B COOJIFOICHUN MPABUJI TEXHUKH 0€3 OMAaCHOCTH MPHU paboTe ¢ BEMIECTBAMU H
000pyIoBaHNEM, KOTOPBIE YUAIIUNACS HE MOXKET HCIIPABUTH JaXKe TI0 TPCOOBAHHIO YIUTEIIS;

- paboTa He BBITIOJHEHA, Y YYAIIerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHHUSI.

Ouenka jgadopaTopHbIX padoT

Orenka «5»:

- CTaBUTCS, €CIIM YyYaIIMCS BBINIOJNHSAET pabdOTy B IMOJTHOM OOBEME C COOIIOJCHUEM
HEOOXOUMOM TOCIICIOBATEILHOCTH TPOBEACHUS ONBITOB W HW3MEPEHUH; CaMOCTOSITEIIBHO U
paIMOHATILHO MOHTHUPYET HE00XO0auMOe OO0OpYyIOBaHHE, BCE OMBITHI TPOBOJUT B YCIOBUAX U
pexuMax, OOeCHeUYMBAIOIIMX TIOJyYEHUE NPABWIBHBIX PE3yJbTAaTOB M BBIBOJOB; COOJIO/IAET
TpeOOBaHUs MPaBUII OE30MACHOCTH TPY/a; B OTYETE MPABUIBHO M aKKYPAaTHO BBHITIOIHSET BCE 3aIIHCH,
TaONMUIIBI, PHUCYHKH, 4YEPTEKH, TrpaduKu, BBIUUCICHHS, MPABHILHO BBINOJHSACT AHAIN3
MOTPEIIHOCTEH.

Ornenka «4»:
- CTaBWTCS, €CJIHM BBIMOJHCHBI TPEOOBAHMS K OICHKE «5», HO OBUIO JOMYIIEHO JIBA - TPHU
HesoueTa, He 6oJee 0JHOM HerpyOoi OMMOKU U OJTHOTO HE0uETa.

Onenka «3»:

- CTaBUTC, €clii paboTa BBINOJHEHA HE MOJIHOCTHIO, HO 0OBEM BBIIIOJHEHHOH YacTH TaKoB,
MO3BOJISIET TOJIYYUTh NPaBWIbHBIE PE3yAbTaTbl M BBIBOJBI: €CIM B XOJAE IMPOBEICHUS ONbITA U
U3MepeHui ObLTH OMYIEHb! OUTHOKH.

OueHka «2»:
- CTaBHTCS, €CJTH paboTa BHIMIOJTHEHA HE IMOJIHOCTHIO U 00BEM BBIITOJTHEHHOHN YacTH paboTHl HEe
IIO3BOJISICT CHOCJIATh HpaBI/IJ'H)HI)IX BBIBOJIOB: €CJIM OIIBITHI, I/ISMCPGHI/HI, BBIYUCIICHUA, Ha6J'IIO)ICHI/I$I

MMPONU3BOAMIMNCE HEITIPABHUIIBHO.

Bo ecex cnyuasx oyenka cHudicaemcs, eciu YYeHUK He coOno0al mpebo8aHus Npasui
bezonacnocmu mpyoa.

OueHka ymeHuil pelmiaTb pacuyeTHbIE 3a1a4M

OtMmeTKa «5»:



- B JIOTUYECKOM DACCYKJEHWU W PEIICHWH HET OMMOOK, 3a7ada pelIeHa parioOHAIbHBIM
CII0COOOM.

OtMeTKa «4»:

- B JIOTUYECKOM PACCYXJCHUU W PEUICHUU HET CYIIECTBEHHBIX OLIMOOK, HO 3ajlaya perieHa
HEPAIMOHAIBHBIM CIIOCOO0M, WJIH JIOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHUOOK.

OtMmeTKa «3»:

- B JIOTHYECKOM PAaCCYKJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacyeTax.

OTMmeTKa «2»:

- IMEIOTCS CYIIECTBEHHBIC OIMOKH B JIOTHYECKOM PACCYKJICHUU U B PEUICHHH,

- OTCYTCTBHUE OTBETA Ha 3aJ[aHuE.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT

OtMmeTKa «5»:

- OTBET MOJHBIN U MPaBUILHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

OtMmeTKa «4»:

- OTBET HETIOJHbBIN WK JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHBIX OLUTHOOK.

OtMeTKa «3»:

- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJHA CYIIECTBEHHAs OIINOKA W
MIPU 3TOM JIBE-TPHU HECYIIECTBEHHEIE.

OTMeTKa «2»:

- paboTa BBINOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WIIU COJAEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

- paboTa He BBINTOJTHEHA.

[lpu oueHKe BBIONHEHHUS MUCBMEHHOW KOHTPOJBHOW pPabOTBI HEOOXOAWMO YUYHUTHIBATH
TpeOOBaHUS €IMHOTO OpPOrpaPUUecKoro pexuma.

OuneHka TecTOBBIX padoT

TecThl, cocrosiiiue M3 MATH BOMPOCOB MOXHO HCIIOIB30BATh IOCIE H3YYEHHUS KaxI0ro
matepuana (ypoka). Tect uz 10-15 BompocoB UCTIOIB3yeTCs sl MEPUOAUYECKOTO KOHTpos. Tect u3
20-30 BompocoB HEOOXOAMMO UCTIONB30BATH AJIS UTOTOBOT'O KOHTPOJISL.

[Ipu olleHMBaHNHU UCTIONB3YETCS CIEAYIOLIas IIKaja:

JUTSl TECTA U3 TISITH BOTIPOCOB:

* HET OIHMOOK — OIIEHKA «5»;

* 0JiHa OIINOKA - OIlEHKA «4»;

* JIB€ OIIMOKU — OILIEHKA «3»;

* TP OIIMOKH — OIICHKA «2».

st recta u3 30 BOIpoOCOB:

* 25-30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;

* 19-24 npaBUIbHBIX OTBETOB — OLICHKA «4»;

* 13-18 nmpaBUIBHBIX OTBETOB — OILIEHKA «3»;

* MEHbIIE 12 MpaBWIBHBIX OTBETOB — OLICHKA «2».



TemaTnyeckoe nnaHnpoBaHue matepuana B 8 knacce

NPUNOXEHME 1

Ne Komn-Bo Hcnonbs3oBanue
Tema Copnepxanue IeneBas ycTaHOBKa ypoKa [Inanupyemble pe3yabTaThl

/o 4acoB 000pYIOBaHUS

1 Metonapl mo3Hauus B [[Ipaktiudeckas padota Ne 1 [3HAKOMCTBO ¢ OCHOBHBIMH 1 'YMEHHE MT0Th30BaTHCS JlaTamk
XITMPH. «M3ydeHne CTpoeHHs METOJIaMU HAYKH HarpeBaTeNbHBIMA TPHOOPAMH  [TEMITEPATYPhI
JKCIIepUMEHTAJIbHBIE [TITAMEHI» (TepMonapHbIii),
OCHOBBI XIMHH CIIUPTOBKA

2 Metomapl no3Hanus B |JlabopatopHslit ombIT Ne 1 3HAKOMCTBO C OCHOBHBIMH 1 OrnpeaensaTb BO3SMOKHOCTh Jlatunk
XUMHUU. «/lo Kakoli TemmepaTypsl METONaMU HAayKU [TPOBEICHMS PEAKLIUI U TeMIEpaTyphl
JKCIIepIMEHTAaIbHBIE [MOXXHO HATPETh BEUIECTBOY [TPOIIECCOB, TPEOYIOITIX (TepMOTIapHbIii),
OCHOBBI XMHH HarpeBaHUs CITUPTOBKA

3 MeTtospt mo3Hanus B |JlabopaTtopHsrii omeiT Ne 2 [/laTh npencraBieHne o 1 'YMenue BeIOMpaTh mpubopsr  |laTunk
XM, «3MepeHne TeMIiepaTypsl  [TOYHOCTH U3MEPEHHUN TUTSL IPOBEJICHUS I3MEPEHUH,  [TeMIIepaTyphl
JKCIIepUMEHTAILHBIE [KUTIEHUS BOJABI C TOMOIIBIO  [IU(PPOBBIX AATYUKOB U TPeOYIOLIMX TOYHOCTH MIaTUHOBBIH,
OCHOBBI XUMHUHU maT4nKa TemMrepaTypsl U AHAJIOTOBBIX MPHOOPOB MOKa3aHuM TEPMOMETP,

TepPMOMETPa» DIIEKTpUIeCcKas

4 Metonapl mo3Hanus B |JlabopatopHsiit ombIT Ne 3 Cdopmuporats 1 3HATH TPOIECCHI, TpoTeKaromIue |[laTank
XUMHH. «OrpenesneHne TeMnepaTypsl [IpeACcTaBICHNE O [pY TUIABJIEHUH BEIIECTB M UX  (TEMIIEpaTypbl
DKCIEPUMEHTAJIbHBIE [[JIABJICHUS U TeMIepaType IUIABICHHUS, KpUCTAIUTH3AIH (TepMOITapHBIN)
OCHOBBI XMIMHH KPUCTAIUTH3AIIHA OJI0OBAY 00paTUMOCTH TUTABIICHUS H

5 [lepBoHavanbHBIC JlaGopatopHslii onbiT Ne 4 |DKCIIEpUMEHTANIBHOE 1 YMETh OTIINYATh JlaTumk
XIMHYECKUE «BomornpoBoaHas u oTIpeieTIeHHe BOJIONIPOBOJIHYO BOJY OT PIIEKTPOTIPOBOHOCT
noHsTHsA. Yucteie UCTUJUITMPOBAHHAS BOJA»  |[IMCTHJUITMPOBAHHOM U MUCTHJUIMPOBAHHOM, 3HATH, 1, TUPPOBOI
BEIIECTBA U CMECH BOJIOIIPOBOTHOM BOJBI oueMy Ui IPOBEICHHUS MUKPOCKOI

SKCIIEPUMEHTOB HCIOIB3YIOT
MUCTUUIMPOBAHHYIO BOJLY

6 [IepBoHavaIbHBIE JleMOHCTpalMOHHBIN M3ydyeHne XUMHUYECKUX 1 YMeTh oTiuaTh pusnueckue  |Jlarumnk
XIMHYECKHE prcriepuMent Ne 1 SIBITCHUI [TPOIIECCH OT XUMUYIECKIX TEMIEPATYPHI
[TOHSTHS. «Bslaenenne u noriaouieHue peakuuit [IATHHOBBIN

dusnyeckue u
XUMHUUYECKUE SIBIICHUS

Teruia — MpU3HaK
XUMHUUYECKON peaKiium




Ne Komn-Bo Vcnione3oBaHue
Tema Conepxanue LleneBas ycTanoBKa ypoka [[manupyemsble pe3yabTaThl
n/m 4acoB 000pyIOBaHUS
7 IlepBonavyasibHble  |JleMOHCTpAIOHHBII V3ydenue sBICHUN TpU 1 3HATH, YTO MPU IPOTEKAHNH [IpuGop AT OTIBITOB
XUMUYIECKHE PKCTIEpUMEHT Ne 2 Pa3JI0KEHUN CIIOKHBIX peaKui MOJIEKYJIbl BEIIECTB  |C SJIEKTPHUCCKUM
nousaTus. [Ipocteie |«PaznoskeHue Boasl BEIIECTB pa3pylLIaroTcsi, a aTOMBI TOKOM
1 CIIO)KHBIE BIEKTPUIECKIUM TOKOM» COXPaHAIOTCA (1715 BEILIECTB C
BEIIECTBA MOJICKYJISIPHBIM CTPOCHHEM)
3 [lepBoHauanbHble |/IeMOHCTpallOHHBIN DKCIIEPUMEHTAIBHOE 1 3HaTh (DOPMYIUPOBKY 3aKOHA U |Bechl 3NIeKTPOHHBIE
XUMUYECKHE brcriepuMeHT Ne 3 «3akoH TOKa3aTeNIbCTBO ACHCTBUS YMETh IPUMEHSITh €r0 Ha
MOHATHSA. 3aKOH COXPAaHEHHUsI MacChl BEILIECTB) [3aKOHA MPaKTHKE NP PEIIEHUU
COXpaHEHHUS MaCChl pacuéTHBIX 3a/1a4
BCILICCTB
9 Kiaccer JleMOHCTpallnOHHBIH DKCIIEpUMEHTAIILHO 1 3HaTh OOBEMHYIO JOJTFO [Tpubop ans
HEOpraHM4eckux  [PrcrepuMment Ne 4 OIIpeNIeNIUTh COJIepKaHue COCTaBHBIX YacCTeH BO3IyXa OTIpeIeIICHUS
COETMHEHHI. «OrnpeeneHne cocraBa KICJIOPO/Ia B BO3/IyXe cocTaBa BO3yXxa
10 Kiaccsl [IpakTuueckas padora Ne 2 |CuHTE3 CONMM U3 KUCIOTHI U 1 'YMeTh npoBoauTh npocteiimue |Lndposoii
Heopranndeckux  |[«[lomyuenune meqHOTrO OKCHa MeTalia CHUHTE3Bl HEOPraHUYECKUX MUKPOCKOIT
COCIMHEHHH. KyIIOpOCa» BEILIECTB C UCIIOJIb30BAaHUEM
CBOICTBa KUCIIOT HHCTPYKLUU
11 PactBOpEI JlaGoparophblii onbIT Ne 5 VccnenoBate 3aBUCUMOCTD 1 MeTs npencTaBiaeHe o pa3Hoi [JlaTunk
«3yueHne 3aBHCUMOCTH PacTBOPUMOCTH OT 3aBHCHUMOCTH PaCTBOPHMOCTH  [TEMIIEPATYPHI
[PACTBOPHMOCTH BEIIIECTBA OT [TEMIIEPATYPHI BEIIECTB OT TEMIIEPATyPhI MIaTHHOBBIN
TEeMIIEpPaTyph»
12 PactBOpHI JlaboparopHbiii ombIT Ne 6 [Toka3aTh 3aBUCUMOCTh 1 'YMeTh BCIoib30BaTh ¢ poBoii |Lludposoii
«Haomronenne 3a poctom PacTBOPHUMOCTH OT MUKPOCKOIT JJIS1 U3y4eHUs MUKPOCKOIT
KPUCTAJIIOB) TEMIIEPATYPHI (hOpMBI KPUCTAJIIOB
13 PactBOpEI JlaGopatopHblit onbIT Ne 7 CcdopmupoBats HOHITHS 1 IMeTs npeacTaBiIcHUE O JlaTank
«IlepechITIIeHHBIN pacTBOPY  [«pa30aBIIEHHEIN pacTBOPY, pa3IM4YHON HACBIILIEHHOCTH TemMIepaTypbl
(HACBIIIEHHBIA PacTBOPY, [pacTBOpa pacTBOPSIEMBIM [IaTUHOBBIN

(«(IIEpECHIILIEHHBIN PacTBOP»

BCIICCTBOM




No Tema Copepxanue Lenesas ycranoBka ypoka [Kon-Bo |[Imanupyemsbie pe3yabTaThbl Vcnonp3oBaHue
/1 4acoB 000pyIOBaHUS
14 PacTBOpEI [MpakTtuueckas padora Ne3  |ChopmupoBaTh 1 YMeTh onpenensiTh JlaTunk onTHyeckoi
«Ornpenenenne [peJICTaBIEHUE O KOHLIEHTPALMIO pacTBoOpa, MJIOTHOCTH
KOHILIEHTPALH BEILECTB KOHLIEHTPALIMK BEILECTBA U WCTIOJIB3YSI MHCTPYKLIUIO
KOJIOPUMETPUUYECKUM KOJINUECTBEHHOM aHaJIM3e
eTaTanm
15 Kpucramnoruapatel  JlaGopatopHslii ombiT Ne 8 CcdopmupoBath noHsITHE 1 3HATh CITIOCOOHOCTH JlaTunk
«Ormpenenenue Temnepatypsl («KpucramioruapaTy. KpUCTAJUIOTHIPATOB TEeMIIEPATYPHI
pa3noKeHUs paspyLaThCs NPy HArPEBaHUU  [UIATHHOBBIN
KPUCTAIOTHIPATa)
16 Krnaccer [MpakTtuueckas padora Ne 4 |ChopmupoBaTh 1 YMets onpeaensats pH Jatunk pH
HEOpPraHUYEeCKUX «Ormpenenenue pH pacTBopoB [pencraienne o pH cpensl [pacTBOpOB
COCTMHCHHUIM. KHUCJIOT U LIEJI0YEeH» KaK XapaKTepUCTUKU
OcHOBaHUSA KHCIIOTHOCTH pacTBopa
17 Kiaccer JIaboparopHsrii ombIT Ne 9 CdopmupoBath 1 [ [prMeHATH YMEHUS 110 JaTauk pH
HEOPraHUYECKHUX «Omnpenenenne pH rpeJcraBieHue o mkaie pH onpeaeneHuto pH B
COCIMHEHHH. Pa3NIUYHBIX CpeIy» PAaKTUYECKON AEATENbHOCTH
Nenanarua
18 Kiaccsl JlaGopatophslii onbIT Ne 10 [IkcnepuMeHTaIbHO AOKA3aTh 1 [lornMats cymHoCTh npouecca |[latunk pH, nosarop
HEOPTaHUYECKUX «Peakuusa HeUTpau3auum», [XMMHUYECKUE CBOMCTBA HEHTpaIu3aliy U IPUMEHITh  [00bEMa )KHUIKOCTH,
COCIMHEHHH. IeMOHCTPALMOHHBII OCHOBaHUH polecc HeUTpaIn3aliy Ha OropeTKa, 1aTUuK
XHuMudeckre bkcriepuMeHT Ne 5 «TenmoBoit [IPaKTUKE TEMIIEpATypbl
CBOICTBa OCHOBaHUH PG (HEKT peakiuu ruIpoKcuIa [JIATUHOBBIN,
HATpUA C YTJIEKUCIIBIM Ta30M» TaTYMK JTABICHUA,
MarHUTHas MEIIaka
19 Xumndeckas cBsi3b  |[leMoHcTpannoHHsbIi onbIT Ne [loka3aTrs 3aBHCUMOCTD 1 YMETh ONIPENENATh THII JlaTank
6 «Temneparypa miaBieHus: |(PU3HMYECKIX CBOICTB KPUCTAIUTMYECKUX PEIIETOK [0 [TEMIIEPATYPHI
BELIECTB C Pa3HBIMU THIIAMH  (BELLIECTB OT TUIIA XUMUYECKON TeMIIeparype MiaBJIeHHs [JTaTUHOBBIH,
KPUCTAJUTMUECKUX PEIIETOK» [CBSI3U aTYNK

TeMIIEpaTypbl

TenvamanuLIin




TemaTnueckoe IJIAHHPOBAHUE YUeOHOr0 MaTepHuasa B 9 kiacce

Ne Tema Conepxxanne IleneBas ycTaHOBKA ypoKa Kom-Bo | lImaHupyemble pe3yJIbTaThl Hcnons3oBanue
wn 4acoB 000pyI0BaHMS
1 Teopus JlemoHcTpatmoHHbli onbIT Ne ([lokazats, 4To pacTBOpeHHE 1 3HaTh, YTO paCTBOPEHHE — aTunk
hriektponuTtryeckor |1 «TermmoBoii addext BEIIECTB UMEET P (hM3UKO-XUMUYIECKHH MPOIECC  [TeMIEPaTyphI
TUCCOLUAIIN [pacTBOPEHMS BEIIIECTB B MPU3HAKOB XUMHUYECKON [1JIATUHOBBIIA
BO/IE» [peakuuu
2 Teopus [TpakTuueckas pabora Ne 1  [BreneHue noHsaTuit 1 YMETh SKCHEPUMEHTAIILHO Jlatunk
PIEKTPOIUTHUECKON [« DNEKTPOTUTHI U QIEKTPOJIUT» U OTIPEAETATh SJIEKTPOIUTHI U BIEKTPONPOBOJTHOCT
TUCCOLUAIIN HEAJIEKTPOIUTHI) (HEIJIEKTPOIIUT» HEAJIEKTPOIHUTHI 131
3 Teopus JlaGopaTopHsIii onbIT No 1 CdopmupoBath 1 3HaTh, KAKOE BIUSHUE Jlatunk
PIIEKTPOIMTHYECKOHN [« BiMsiHue pacTBOpUTENS HA [IPEACTaBICHHUE O BIUSHUU OKa3bIBaeT BOJa Ha BIEKTPONPOBOTHOCT
TUCCOLUAIIN TCCOITUAITIION [pacTBOpHUTENS Ha TUCCOIIMAIINIO BEIIECTBA 138
TUCCOIUAITIIO 3JIEKTPOJINTA
4 Teopus JlaGopaTopHsIif ombIT Ne 2 ODKCIIEPUMEHTAILHO BBECTH 1 'YMETh OnpenesiaTh CWibHbIe U |JlaTunK
QiieKTposuTHYecKOH |[«CHITbHBIE H Clla0ble MOHSATHE «cIa0bIN ci1a0ble AIEKTPOJIUTHI C BIEKTPOIPOBOJTHOCT
TUCCOITHAITHH. PIEKTPOITUTH» PIIEKTPOJIUTY MMOMOIIIBIO JTATYHKA 138
CunbHBIC U c1a0ble RIEKTPOIPOBOTHOCTH
PIIEKTPOTUTHI
5 Teopus JlaGopaTopHslii onbIT Ne 3 CchopmupoBathb 1 3HaTh 3aBUCUMOCTD JlaTuuk
DIIEKTPOIUTHYECKON  [«3aBUCUMOCTh [Ipe/ICTaBIeHUE O PIEKTPONPOBOJHOCTH PACTBOPOBRIEKTPOIPOBOIHOCT
UCCOITHAITIH DJIIEKTPOIPOBOJIHOCTH 3aBHCHMOCTH OT KOHIICHTPAIINH HOHOB 131
[PACTBOPOB CUIIBHBIX DIIEKTPOIIPOBOTHOCTH
DJIEKTPOJIUTOB OT [PaCTBOPOB OT KOHIIEHTPAIHH
zAmrenTRariu uAmADW
6 Teopus [IpaxTrueckas padora Ne 2 [3akpenuTh IpeCTaBICHUE O 1 YMETh SKCIEPUMEHTAIILHO Jlatunk
brekTponuTHueckoil |[«OmpeneneHue 3aBHCHMOCTH OTIPEAETSATH KOHLIEHTPAITHIO RIEKTPOTPOBOTHOCT
TUCCOIMAITIH KOHIIEHTPAIH COJIN TI0 RIIEKTPOTPOBOTHOCTH COJI B PaCTBOpPE C MMOMOIIBIO ||
PIIEKTPOTIPOBOTHOCTH [PaCTBOPOB OT KOHIIEHTPAINH aTYNKa NEKTPOTIPOBOAHOCTH

pacTBopa»

MOHOB




I

No Tema Conepxanue enesas ycranoBka ypoka |[Kon-Bo [[lnanupyembie pe3yabTaThbl Hcnons3oBanue
/11 4acoB 000OpyIOBaHUS
7 Teopus JlaGoparopHsrii onbIT Ne 4 VccnenoBath 0COOCHHOCTH 1 [[prMeHATh 3HaHUA O peakuuu  |JlaTunk
PIEKTPOIUTHYECKON |[«B3aumonelicTBue [IPOTEKAHUS PEAKIIUU HEeUTpaIn3allui B MHBIX PIEKTPONPOBOTHOCT
ccoIanuu. TUApPOKcH A OapHsi ¢ CEpHON  |[HEWTpalnu3aluu YCIOBHSIX 1, 103aTOp 00BEMA
Peakiiuy HIOHHOTO  |KUCJIOTOM YKHUIKOCTH, OIOpETKa
oOMeHa
3 Teopus JlabopaTopHsIif onbiT Ne 5 DKCIIEPUMEHTAILHO TIOKa3aTh 1 3HaTh, UTO BCE pacTBOpUMBIE B |JlaTumk
PiekTposinTuaeckoi [«O0pa3oBaHue colicit 00pa3oBaHKE HOHOB TIPU BO/JIE€ COJIU SIBJIAIOTCSA CHJIBHBIMU [3JIEKTPOIIPOBOIHOCT
ucconuanun AMMOHUSI peaKIy aMMHAKa C PIEKTPOJIUTAMU 151
KUCIIOTaMU
9 XuMuueckue JlaGopaTopHsIii oneiT Ne 6 3ydeHne OKUCITUTENbHO- 1 MmeTh pecTaBIECHHUE O Jlatunk
pEaKIIIHU. «3ydeHue peakuuu BOCCTAHOBUTEIIBHBIX Ter1oBoM 3 dekTe TeMIIepaTyphI
OKHUCIIUTEIBHO- B3aMIMOJCHCTBUA CyTb(UTa  [POIECCOB, MPOTEKAIOIUX C OKHCITUTEIIBHO- [JIATUHOBBIN
BOCCTAHOBUTENIBHBIE [HATPHS C IEPOKCUIOM BBIJICJICHHEM SHEPTUU BOCCTAHOBUTEJIBHBIX PEAKLIHI
peaxiuu (OBP) BOJIOPOIa
10 XUMUUECKUE JlaGopartopHsiii onbIT Ne 7 /lokasaTs, 4yTO B IIporecce 1 IMeThb peacTaBiIeHUs O Jatuuk pH
peaxiun. OBP «3menenue pH B xone npotexanusi OBP Bo3mMoXxHO PAa3IMYHBIX IIPOTYKTAX
OKUCIUTENbHO- 00pa3oBaHUe KUCIOTHI WITH OKHCITUTEIBHO-
BOCCTAHOBUTEIbHBIX IEI0YN BOCCTAHOBUTEJBHBIX PEAKLIUMA
neavriii
11 XuMuueckue JlaGopaTopHsIif onbIT Ne 8 KonuuecTBeHHO 1 3HATh, YTO METAJUIBI SBISAIOTCS  |JaTumk
peakmun. OBP «CpaBHUTEIHHAS 0XapaKTeprU30BaTh BOCCTAaHOBUTEISIMU C Pa3HOU HAIIPSOKCHUS
XapaKTEepPUCTHUKA BOCCTAHOBUTEJIBHYIO BOCCTAHOBUTEIBHOU
BOCCTAHOBUTEIBHOU CITIOCOOHOCTH METAJLIOB CITIOCOOHOCTHIO
CTINCAAIINCTIA MATATIIIARN
12 XuMuueckue /leMoHCcTpanoHHbIE OMBITHL  [MI3y4UTh 3aBUCUMOCTD 2 3HATH 3aBHCUMOCTB CKOpocTh  ([Ipubop mst
peakmum. CkopocTh  [Ne 2 «M3ydeHue BIUSHIS CKOPOCTH PEAKIIUA OT PEaKIMH OT Pa3InIHBIX MJUTFOCTPAIAH
XUMHYECKOHN peakiuu|pa3IndHbIX PaKTOPOB HA Pa3INYHBIX (PAKTOPOB (hakTOpOB — TEMIIEPaTypHl, 3aBUCUMOCTH
CKOPOCTb PEaKLUm» KOHILICHTPAILlUU PEarupyrolux |[CKOPOCTH
BEIIIECTB, KaTaJIM3aTopa, XUMUIECKOMN

IIPUPOJALI BEHICCTB, IVIOMAaan
COIIPUKOCHOBCHUS BCIICCTB

PpCaKuun OT yCHOBI/Iﬁ




Ne Tema Conepxanue Ileneras ycranoBka ypoka | Kon-Bo| IlmaHupyembie pe3ysabTaThl Hcnonws3oBanue
13 |Hemertamisl. JleMOHCTpalMOHHBIHN ONBIT No [DKCIEepUMEHTAILHOE 1 3HaTh (PU3HUYECKUE U Amnmapar ass
["asmoreHsr 3 «3yuenne Gpusndeckux U [M3ydeHne GU3NIECKIX U XUMHYECKHE CBOMCTBA MTPOBEICHIIS
XUMIYECKAX CBOMCTB XJIOPa» [XUMHYECKHUX CBOHCTB XJIOpa raJIOTEHOB. YMETh 3aIHUChIBATh |[XUMHUYIECKIX
YpaBHEHUS peakiyii rajoreHoB |npoueccos (AIIXP)
C METaJUTaM1, HEMETaJJIaMH, UX
Pa3INYHYIO OKACIHTEIBHYIO
CITIOCOOHOCTD
14 |Hemetamnbl. Oxcusl |[leMOHCTpaIiuoHHbIi onbIT Ne [M3y4nuTh cBOMCTBA 1 3HaTh (PU3HUYECKUE U Anmapart aJis
cepbl. CepHuctas 4 «3yueHue cBOICTB CEPHUCTOTO rasa XUMUYECKHUE CBOMCTBA [IPOBEACHUS
KHCIIOTa CEPHHCTOTO Ta3a U CEPHUCTON CEpPHHCTOTO ra3a. Y MeTh XIMHYECKAX
KHCJIOTBD) 3anychIBaTh ypaBHEHUs peakuuiipeakuuit (AIIXP)
rasa ¢ BOJIOM, CO IIeI0OYaMU
15 |Hemeramnbl. AMMuak JlabopatopHsiii onbIT Ne 9 ODKCIIEPUMEHTAIILHO JT0Ka3aTh 1 3HaTh, UTO pacTBOp aMMHaka B |JlaTumk
«OCHOBHBIE CBOWCTBA MPUHAJUICKHOCTH PACTBOPA BOJIE — CJIA0BIN DNMEKTPOIHUT.  [DIEKTPOMPOBOTHOCT
aMMHUAKa» aMMUaKa K CIa0bIM YMETh ONPENeNATh 3TO 151
QJIEKTPOJTUTAM CBOMCTBO C IIOMOIIBIO JTaTYHKA
HIIEKTPOTIPOBOTHOCTH
16 |Metamnbl. Kanbiuii. [JlaGopatophsiii onbiT Ne 10 [DKcnepuMeHTAILHO 1 3HaTh CBOMCTBA coequHeHuil  |JlaTumk
CoennHeHus Kanpius|«B3anmonericTBue YCTaHOBUTH 00pa3oBaHUE KaJIBIUS M €r0 3HAYCHUE B DIIEKTPOTIPOBOIHOCT
M3BECTKOBOU BOJIBI C cpemHel 1 KHCIIOW COMN MPHUPO/IE ¥ KU3HU YEIOBEKa 1, MATHUTHAS
YTJICKUCIIBIM Ta30M» Melaaka, Ipuoop
LTSI TTOJTYYEHUS
ra3oB WJIM arapar
Kurma
17 |Metamnsl XKene3o  [JlaGopartopusiii onbiT Ne 11 [MccnemoBats mpoliece 1 3HaTh, 4TO MpoIlecC Koppo3uu  [JaTumk gaBieHMs

«OKHCIEHHE XKeTe3a BO
BJIQYKHOM BO3/1yXE»

DIICKTPOXUMHYECKON
KOpPpPO3HH Kele3a B BO3IyXe

METAJIJIOB MTPOTEKAET B
[PUCYTCTBUH BOJIBI U
KKCI0poa. 3HaTh (DaKTOPHI,
YCKOPSIFOIIIUE MTPOIIeCC KOPPO3HU




