


TOUKA \!pocm

[TossicHuTenbHAA 3anIMCKa

Paboyas mporpamMMa 1mo XMMHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJICHA
Ha OCHOBE IOJIOKCHHM M TPeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
IIPOTpaMMBbl, MPEACTaBICHHBIX B DeepaabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
OCHOBHOTO 0011ero o0pa3oBaHMsl, YTBEP>KJIEHHOrO IMpUKa3oM MuHucTepcTBa oOpa3oBaHUs U
Hayku PD Ne 287 o1 31.05.2021

Ha 06a3e nentpa «Touka pocrtay oOecneunBaeTcs peanusanus 00pa30BaTEIbHBIX
MpPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HampaBlieHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUU C TpeOOBAHMUSIMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHUd U C YUYETOM
pekoMmermanuii denepanbHOTO OmnepaTopa ydeOHoro mpeamera «Xumus». OOpa3oBarenbHas
MporpaMmMa Mo3BoJIsieT HUHTETPUPOBATh PeaTu3yeMble 31€Ch MOIXO0bl, CTPYKTYPY U COJAepKaHUe
IpU OpraHu3aluu oOydeHus XUMHH B 8—9 KkiaccaX, BBICTPOGHHOM Ha 0a3ze Jo0oro wu3
JOCTYIHBIX yueOHO-MeToanyeckux koMiuiekcoB (YMK). Ucnonb3oBanue o0opyioBaHus 1ieHTpa

«Touka pocTa» M03BOJISIET CO3/1aTh YCIOBHSL:

. JUISl pacIIUPEHUs COAEPIKAHUS IKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

. JUIi ~ TIOBBIIIEHHs  IO3HABATE€IbHON  AKTUBHOCTH  OOydalolmIuxcsi B
€CTECTBEHHOHAYYHOU 00J1acTH;

. JUTSI Pa3BUTHS TUYHOCTU peOEHKA B IMpoIecce 00yIEHUsI XUMUH, €r0 CIIOCOOHOCTEH,
(GbopMUpOBaHUS U YAOBIETBOPEHUS COLMAIBHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTEH;

*JuI1 pabOThl C OAAPEHHBIMU HIKOJbHUKAMM, OPraHU3allMd UX Pa3BUTHs B Pa3IUYHbBIX
oOnacTsx 00pa30BaTENIbLHOM, TBOPUECKON AEATEIbHOCTH.

IIpumensis nudpobie 1a00PaTOPUM HA ypOKaX XUMHHM, y4alMecs CMOTYT BBIINOJHUTH

MHOXKCECTBO J'Ia60paTOpHLIX pa60T H OKCIICPUMCHTOB I10 IIPOrpaMme OCHOBHOM IIIKOJIBI.



TOUKA \f POCTA

Kparkoe ommcanne moaxoJ0B K CTPYKTYpUPOBAaHHIO MarepuajioB B oOpa3oBarenbHOM
nporpamme (OII) nmpencraBiaeHsl Cieayonue pa3aesbl:

1. MeTo1bl U3y4eHUs BELECTB U XUMUYECKHUX SIBICHUNH. DKCIIEPUMEHTAIbHbIE

OCHOBBI XUMUH .

2. [lepBoHavanbHbie XUMHUYECKHE TOHATHA . 3 . PactBOphl. 4.0OCHOBHBIC

KJIACChl HEOPTaHUYECKUX COeMUMHEHUN. 5. Teopus 3MeKTpOIUTHYECKON aucconranuu. 6.

XuMu4eckue peakuu. 7. XuMHU4ecKHe 3JIEMEHTHI (CBOMICTBA METANIOB, HEMETAJIOB U UX

COCTMHECHUI).

B ocHOBY BbIIENEHHMS TaKMX pa3/ielioB 3al0)KEH XUMMYECKUN HKCIEPHUMEHT,
TpaJuLMOHHAs cucTeMa u3ydeHus XuMuu. OCHOBHOM (opMoil yueOHOI AESITETbHOCTHU SIBJIIETCS
XUMHUYECKUN DSKCIIEPUMEHT, MPOBOJAUMBIA B BHIE J1a00OpAaTOPHBIX, MPAKTUYECKUX paboT u
JNEMOHCTpaUii. [[eMOHCTpAIMOHHBIN SKCIEPUMEHT MPOBOJAUTCS B TOM CIIy4ae, €CiId OH OINaceH
JUIS  BBIMOJHEHMS yYallUMUCA WJIM HMMEIOIIMNACS NpuOOp TMpeacTaBieH B €IWHCTBEHHOM
AK3EMILISIpE.

Just u3yuyenus mpeaMera « XUMHS» HA ITane 0CHOBHOI0 0011ero 00pa3oBaHusi 0TBO
autest 140 yacoB: 8 xiace - 70 ygacoB; 9 xmacc —70 4dacoB. [lanHas oOpaszoBaTenbHas
nporpaMma o0ecreynBaeT YCBOCHHE yUalluMUCs BaXKHEHIINX XMMHUUECKUX 3aKOHOB, TEOPUN U
MOHATHH; (OPMUPYET MPEJCTABICHUE O POJIM XUMHUHU B OKPY)KAIOIIEM MHPE U KM3HH YeJIOBeKa.
[Ipu 5TOM OCHOBHOE BHUMAaHHE YAEIAETCS CYIIHOCTH

XUMHUYECKUX PEAKIUN U METO/IaM UX OCYILECTBIICHHUS.

OgHuM M3 OCHOBHBIX MPUHLHUIIOB TOCTPOEHHS MPOTrpaMMbl SIBISETCS IPUHLIMII
JOCTYIHOCTH . OKCIIEPUMEHTAJIbHBIEC [AHHbIC, IOJYYCHHbIC YYaIllUMHUCA MPU BBINOJHEHUU
KOJIMYECTBEHHBIX ONBITOB, MO3BOJISIOT yYaIlIUMCSl CaMOCTOSITENIBHO JENaTh BBIBOJbI, BBISIBIISIThH
3akoHOMepHOCTU. [loaxoapl, 3alloKEHHBIE B COJEPKAHME MPOrpaMMbl Kypca, CO3JaroT
HEOOXO0IUMBIE YCIOBUS i1 CHCTEMHOTO YCBOCHHUS YHaIllUMUCS OCHOB HAyKH, /Ui OOecrieueHus
Pa3BHUBAIOIIETO U BOCIUTHIBAIOIIETO BO3ACHCTBYS 00YUEeHUS HA IMYHOCTD yYaIlerocs.

dopmupyemble 3HAaHUS JOJDKHBI CTaTh OCHOBOM CHCTEMbI YOEXIECHUH HIKOJbHHKA,
LEHTPAJIBHBIM SJPOM €TI0 HAYYHOI'O MUPOBO33PEHHUS.

Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl 1ieHTpa «Touka pocTay,

HCII0JIB3yEeMOr0 VIS Peajin3anuuodpa3oBaTe/IbHbIX IPOIPaMM B paMKax Npenogasa

HHUA XUMHH



Hugposaa (komnviomepnasn) nabopamopus  (IIJI), 1nporpamMMHO-anmapaTHbINA
KOMIUIEKC, JIaTYMKOBas CHUCTeMa — KOMIUIEKT Y4eOHOTO OO0OpYZOBaHUS, BKIIOYAIOIINI
M3MEpUTENBHBIN 050K, HHTEp(delic KOTOPOro MO3BOJIIET 00ECIEYNBATh CBS3b C IEPCOHAIBHBIM
KOMIBIOTEPOM, M HA0Op JAaTYMKOB, PETHCTPHPYIOMIMX 3HAUYEHHUS pa3IMYHBIX (U3HIECKUX
BEJIMYMH.

Jlamuuk memnepamypul naamunoeslii — NPOCTON W HAIEKHBIA JaTYMK, MPEeTHA3HAYCH
IUTSL UI3MEPEHUsT TEMIIEpaTypbl B BOJHBIX PAacTBOpax M B Ta3oBBIX cpenax. Mmeer pa3mudHbIA
nuana3od usMepeHuit ot —40 no +180 oC. TexHuueckue XapakTepUCTUKU JaTUMKA YKa3aHbl B
WHCTPYKIIUU TI0 SKCIUTyaTaluu. /lamuux memnepamypsl mepmonaprulii peIHa3HAuYCH JUIs
n3Mepenust temnepatyp mo 900 °C. Mcmomes3yercss mpu BBIIOJHEHHH paboOT, CBS3aHHBIX C
M3MEpEeHHEM TeMIepaTyp IUIAMEHH, IJIaBJICHUS U Pa3JI0KEeHHUS BEIIECTB.

Jlamuuk onmuueckoui naomuocmu (Koaopumemp) — TpETHA3HAYCH JUTSI W3MEPEHUS
ONITUYECKOH TIOTHOCTH OKpAIICHHBIX PacTBOpOB. Mcmonb3yercs mMpu M3ydeHUH TeM
«PacTBOpBI», «CKOPOCTh XMMHUYECKHX PEaKIHii», OMPENeICHUH KOHIICHTPAIMU OKpalleHHBIX
MOHOB.

Jlamuux pH mipenHa3zHaueH Ui W3MEPEHHsS BOAOpOJHOrO mokasarens (pH) BomgHBIX
PacTBOPOB B PA3IUYHBIX UCCIIEIOBAHUSAX 0OBEKTOB OKPYKAIOIIEH CpeIbl.

Jlamyuk  Inekmponpoeoonocmu  TpeIHA3HAUYEH  JJIs1  U3MEpPEHUs  yJeNbHOU
AIIEKTPOTPOBOAHOCTH KUJIKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB BemlecTB. [IpuMensiercs npu
M3Y4YEHUU TEOPUU JIEKTPOIUTHUECKOMN IUCCOIMALNHU, XapaKTEPUCTHK BOJHBIX PACTBOPOB

Jlamyuk x10puo-uono6 NCnonb3yeTcs s KOJIMYECTBEHHOTO OMPEIeNICHUs COAepKaHUS
HMOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTaX mUTaHud. K AaTduky mHoJKIo4aercs
noHoceneKTuBHbIN aekTpos (MCD) (pabouunii a1eKkTpos), MOTEHIIMAT KOTOPOTO 3aBUCHT OT
KOHIICHTpAIMU OMpPEACIIeMOr0 HOHA, B JaHHOM Ccliydae OT KoHIieHTpauuu anuonos CI.
[Motenmman WMCD onpenensoT OTHOCHUTENBHO JIEKTPOJA CpPaBHEHHUs, KakK IPaBUIIo,
xJiopcepeOpsHOTO.

Jlamyuk Humpam-uoHno6 peiHa3HaYeH U1 KOJIMYECTBEHHOTO OMpE/eNIeHUs] HUTPATOB
B Pa3IMUHBIX 00BEKTaX OKPYKAIOLIEH Cpelbl: BOJE, OBOIIAX, PpyKTaxX, KOIOACHBIX U3ACTUAX U
T.1.

Mukpockon yugposoit ipeHa3HAYCH I U3YYSHHS] (JOPMBI KPUCTAIIIOB M HAOMIOICHUS
3a pOCTOM KPHCTAJIOB.

Annapam o0na npoeedenus xumuueckux peaxyuii (AIIXP) npenHasHaueH ist
MOJIy4EHUSI U IEMOHCTPAIIMN CBOMCTB TOKCHYHBIX MAPOB M ra30B . DTH BEIIECTBA MOIYYAIOTCS B
KoJbe-peakTope, U Mpu HarpeBaHuu (WM 0e3 HarpeBaHWs) Ta3000pazHBIE BEIIECTBA MPOXOISAT
gyepes MOTJIOTUTENbHbIE €MKOCTH (HACA/IKH) C paCTBOPAMU PEareHTOB, BCTYMAIOT C HUMH B
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peaknmioo. M30BITOK ra3a NOTJOMACTCA JKUAKMMHU M TBEPIBIMU pEareHTaMu, a TaKke
aKTUBHUPOBAHHBIM yIJIEM. Amapar yaule BCEro MCIOJb3YIOT S MOJIYYEHUS U JIEMOHCTpaluu
CBOICTB XJopa,
cepoBogopona. Ilpudop onsa demoncmpayuu 3a6ucumocmu cCKOPOCMU XUMUYECKUX PEAKUUIL
Om paziuyHbIX axmopoe NCOIb3yIOT IPU U3YYEHUU TEMbI

«CKOPOCTh XMMUYECKON peakLIuU» U TEII0BOro A exra Xumudeckux peakuuid. [Ipudop
a€T BO3MOKHOCTb IKCIIEPUMEHTAIBHO UCCIIEI0BATh BIUSHUE HA CKOPOCTh XUMHUYECKUX PEAKLINM
CIIEAyIOMUX (AKTOPOB: MPHUPOABI PEArupyIONINX BELIECTB, KOHIEHTPAILMH pearupyronmx
BEILIECTB, IUIOIIAAM TpaHUIBl pasfena (a3 B TETEPOreHHBIX CHCTEMax (IOBEPXHOCTH
CONPUKOCHOBEHUS MEXJy pearupyroluMy BeUIECTBaMH), TEMIIEpaTyphl, KaTajlu3aropa,
MHTUOUTOPA.

Ilunemka-0ozamop — nmpucniocoOJeHHe, HCHOJb3yeMoe B JabopaTopuu Juis
OTMEpHUBaHUS ONpEeNeNEHHOr0 00bEMa >KUAKOCTU. [IMMeTKH BBHIMYCKalOTCAd MEPEMEHHOTO M
MOCTOSIHHOTO 00BbEMa. B komIiekThl 000py10BaHus 1151 MEJUIIMHCKUX KIaCCOB BXOAT y/100OHbBIE
MUIETKU- J103aTOpbl  OJHOKaHaJbHbIE, IIO3BOJIIONIME HACTPOUTh HEOOXOIUMBINM 00BEM
0TOMpaeMoi )KUJIKOCTH B TPEX Pa3IMUHBIX AUANAa30HAX.

bana kombunuposannasa npenHazHayeHa Ui HarpeBa CTEKISHHBIX U (papdopoBbIX
COCY/I0B, KorJa TpeOyeTcsi co3aaTh BOKPYI HarpeBaeMoro cocyjaa paBHOMEpPHOE TeMIlepaTypHOe
noJie, U30eKaTh MCIOIb30BAHUS OTKPHITOTO MJIAMEHU U PAacKaJI€HHON DJIEKTPUUECKON CIHUpPAIH.
Kopmyc koMOnHupoBaHHOM OaHU crenaH U3 aatoMUHM. JKUIKOCTHAS 4acTh KOMOMHUPOBAHHOM
0aHU 3aKpHIBAETCS KOJIbLIAMU PA3IMYHOIO JUaMEeTpa.

Ilpuéop ona nonyuenusa 2a306 VCNONb3YyETCA ISl MOJIy4eHUS HEOOJBIIMX KOJIMYECTB

ra3oB: BOJIOPOJa, KHCIOpo/ia (13 MepoKCUAa BOAOPO/IA), YIICKUCIOro ras3a.

Hcnonw3oBanue obopynoanus «Touka pocta» npu peanusaiuu ganHon OIT mo3BosseT
CO311aTh YCIIOBHSL:

-JUIsl PACIIMPEHHS COAEPIKAHMS IIKOJLHOIO XUMHUYECKOTO 00pa30BaHus;

-IUTsS. TIOBBIIIICHHUS MTO3HABATEIbHOW AKTHBHOCTH OOYYAIONIMXCS B €CTECTBEHHOHAYYHOMN
o0acTu;

-JUTSL Pa3BUTHS JIMYHOCTH PEOEHKA B IMpoliecce OOYyUeHHS] XMMHH, €ro CIIOCOOHOCTEH,
(bOopMUPOBAHHS U YIOBJICTBOPEHUS COIIMATLHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEIH;

-u1si pabOThI ¢ OJIAPEHHBIMHU IIIKOJIBHUKAMHU, OPTraHU3allud MX Pa3BHTUS B Pa3IHUHBIX

o0acTsax O6pa3OBaTCHLHOﬁ, TBOp‘lCCKOf/'I ACATCIIBHOCTH.



HopMbI o11eHOK 32 Bce BH/IbI IPOBEPOYHBIX PadoT

«5» — ypOBEHb BBINOJHEHHUS TPeOOBAHWI 3HAYMTEIHHO BHINIE YIOBIETBOPUTEIHHOTO:
OTCYTCTBHE OIIMOOK, KaK 0 TEKYIIEMY, TaK U 10 MPeIbIIyIIeMy yueOHOMY MaTepuaty; He Oojee
OJHOTO HEI0YETA.

«4» — ypOBEHb BbINOJHEHMsI TPEOOBAHUH BBIIIE YAOBJIETBOPUTEIBHOIO: Hanuuue 2—3
omunOoK i 4—6 HeTo4ETOB MO TEKylieMy yueOHOMY Martepuany; He Oojee 2 omubok wim 4
HEOYETOB IO MPONUACHHOMY MaTepualy; MCIIOJIb30BaHIE HEPAITMOHAIBHBIX MPUEMOB PEUICHUS
y4eOHO 3a/1a4Hn.

«3» — TOCTaTOYHBIF MUHIMAJILHBIN YPOBEHB BBITIOJTHEHUS] TPEOOBAHUH, TIPEABIBIISIEMBIX
K KOHKpeTHOU pabote: He Oonee 4—6 ommbok win 10 HemouéroB mO TekymeMy ydeOHOMY
MaTepuaiy; He Oonee 3—S5 ommOOK WM He Oosee 8 HENOYETOB MO MPOIIEHHOMY ydeOHOMY
MaTepHaiy.

«2» — ypOBEHb BBITIOJIHEHUS TPEOOBAHUI HIKE yIOBIETBOPUTEIHHOTO: HATM4YHe OoJiee
6 omm6ok nm 10 HeToYeToR 1Mo TeKyIeMy MaTepHaiy; 6ojiee 5 ommbok mwiu Oosiee 8 HeT0YETOB
10 MPOUJIEHHOMY MaTepuany.

ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA

YUYEBHOI'O IPEAMETA «XUMUSI» B OCHOBHOM IIIKOJIE

N3yueHne XuMUM B OCHOBHOM IIKOJIE HANpaBIEHO Ha JOCTH)KEHUE OOYyYaroLUMUCS

JIMYHOCTHBIX, METAITPCIAMETHBIX U MMPCIAMETHBIX PE3YJIbTAaTOB OCBOCHUA yqe6H0ro npeamMeTa .

JIMYHOCTHBIC PE3YJIbTATHI

JIMYHOCTHBIC pPe3yJabTaThl OCBOCHHUS IPOrPaMMbI OCHOBHOTO OOIIEro o0pa3oBaHUs
JNOCTUTAIOTCS B XOJi¢ 0Oy4eHHUS] XHMHH B €IMHCTBE Y4eOHOW W BOCIHMTATEIBHOU JCATEILHOCTH
OpraHu3anud B COOTBETCTBUM C TPAIUIIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMU |
JTYXOBHOHPABCTBCHHBIMHU IICHHOCTSIMH, TIPUHSATBIMH B OOIIECTBE MpaBWJIaMH M HOPMaMHU
MOBEJICHHsI, W CIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMSI, CAMOPa3BUTHs M COLMATHM3AIUU
oOyuaronmxcs .

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YaCTH:

Ilampuomuueckoz2o éocnumanus

1. LIEHHOCTHOTO OTHOIIIEHUS K OTEUECTBEHHOMY  KYJIBTYPHOMY,

HUCTOPUYECKOMY M HAy4YHOMY HACIEAHI0, TIOHUMAaHUS 3HAYEHUS XU MUYECKOW HayKH B

KU3HU COBPEMEHHOTO O0IIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEpHOW MHPOpMaNHel o

MEPeIOBbIX JOCTHXKEHHUSX M OTKPBITUSX MHPOBOH M OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHO CTU B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHpa M OOIIECTBA;
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I'pasicoanckozo éocnumanus

1. mpencraBineHMss O COLMAJBbHBIX HOpPMax M IPaBWIAX MEXJINYHOCTHBIX
OTHOIIECHHUH B KOJJIEKTHBE, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPU
BBIIIOJIHEHUM  Y4€OHBIX, II03HABATEJIbHBIX  3a/a4,  BBIIOJHEHUU  XUMHUYECKHX
9KCIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMIICHHS K B3aWMOIOHHMAHUIO U
B3aMMOIIOMOIIM B IIPOLECCE 3TOM y4eOHOU AesITeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHHUE U MOCTYIIKM CBOMX TOBAPUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM
C Y4ETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

Ilennocmu nayunozo nosnanus

1. MHPOBO33PEHUYECKUX MPECTABICHUIN O BEIIECTBE U XUMUYECKON peaKiuy,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BU THUSI HAYKH U COCTABIISIFOIINX OCHOBY
JUIs TIOHMMaHHUS CYIIHOCTM Hay4yHOW KapTUHBI MHpa; MpeACTaBIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOJHON CpenoH, o
POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

2. M03HABaTEIbHBIX MOTHUBOB, HAlpPaBJIEHHBIX Ha MOJTYY€HHE HOBBIX 3HAHHM
110 XUMUH, HEOOXOIUMBIX AJIs1 00bsCHEHUSI HAOII0JaeMbIX ITPOLIECCOB U SBJICHUM;

3. MO03HABaTEIbHON UM MHPOPMAIIMOHHOM KYJIbTYpPbI, B TOM YHCII€ HaBBIKOB
CaMOCTOSITEIPHOW paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPaTypOH,
JOCTYITHBIMU TEXHUYECKHUMHU CPEICTBAMH UH(MOPMALIMOHHBIX TEXHOJIOTU;

4, WHTEpeca K OOyYeHHIO W TO3HAHMIO, JIFOOO3HATEIHPHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K caM000pa30BaHMIO, UCCIIEIOBATENbCKON AEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIECHHOCTU U YPOBHS 00y4YeHHUsI B JalbHEHIIEM;

Dopmuposanus Kyapsmypsl 300p06bs

1. oco3HaHMs LIEHHOCTH )KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HEMPHUSITUS BPEIHBIX
npuBbIUEK  (YyMOTpeOJIeHHs  aJKOToJis, HApKOTUKOB, KypeHHs), HE0OXOIUMOCTH
coOroieHNs TPaBHII 0€30TaCHOCTH MPHU 0OpAIllEeHUU ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY
U pealbHOU KU3HH;

Tpyooeozo éocnumanus

1. KOMMYHHMKaTHBHONH KOMIETEHTHOCTH B OOILIECTBEHHO TIOJIE3HOM, ydeOHO-
UCCIIEIOBATENILCKOM, TBOPUYECKOM M JAPYIMX BMJAX JEATEIbHOCTH, HHTEpeca K
MIPAKTUYECKOMY U3y4EeHHUIO Tpodeccuil ¥ Tpyia pa3IMyHOIo poJia, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHs MPEIMETHBIX 3HAHUI 10 XWMHUH, OCO3HAHHOTO BHIOOpAa MHIMBUAYAIbHOU
TPAeKTOPUU TPOJOJDKEHHsT 00pa3oBaHUS C Y4E€TOM JIMYHOCTHBIX HWHTEPECOB H
CMOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U IOTPEOHOCTEH;
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JKonozuueckozo 6ocnumanus

1. HKOJIOTUYECKU I1eJIeCO00Pa3HOro OTHOUICHUSI K MPUPOAE KaK MCTOYHUKY
KU3HU Ha 3eMJjle, OCHOBE €€ CYILIECTBOBAaHUS, IOHMMAHUS LEHHOCTU 3J0POBOIO H
0e3o0macHOro 00pasa )kKM3HU, OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY
U TICUXUYECKOMY 3/0POBBIO, OCO3HAHMS IIEHHOCTH COOIJIIOJICHHUS TPABHII OE30MaCHOTO
MOBEACHUS NIPU pabOTE € BELIECTBAMHU, a TAKXKE B CUTYalUsIX, YTPOKAIOLIUX 3/10POBbIO U
JKU3HH JTIONCH;

2. CIIOCOOHOCTH MPUMEHATH 3HAHUS, [TOJy4yaeMble IPU U3YUEHUHU XUMUH, JIIS
penieHus 3a1ad, CBA3AaHHBIX C OKPYKAIOIIEW MPUPOIHOW CPEOW, MOBBIMIEHUS YPOBHS
9KOJIOTMYECKON KYJIbTYphL,0CO3HAHUS IJI00AJIBHOTO XapakTepa AKOJIOTMUECKUX MpoodIemM
U IIyTE€H UX PEIICHUS OCPEICTBOM METOJ0OB XUMHH;

3. 9KOJIOTHYECKOIO0  MBIIUICHHs, YMEHHsS PYKOBOJACTBOBAaTbCS MM B

IT03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON ITPaKTHKE.

MertanpeaMeTHbIE PE3YIbTaThI

B cocrtaBe MerampeaMeTHBIX pe3yJIbTAaTOB BBIICISIIOT 3HAYUMBIC I (OPMHUPOBAHUS
MHPOBO33pEHHs OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHs, MPHUHIIMI, TUTIOTE3a, (aKT, cUcTeMa,
MPOIIECC, IKCIMEPUMEHT W Jp.), KOTOPHIE HCIONB3YIOTCSA B €CTECTBEHHOHAYYHBIX YYCOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHWH U3 ATUX IPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHWHE MHpA, U yYHUBEpPCAJIbHBbIC ydeOHBbIC NEHCTBHS (TIO3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETrYyISTUBHBIC), KOTOPbIe OOecreunBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY INIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOU JEeITEIbHOCTH.

MeranpeaMeTHbIE pe3yJabTaThl OCBOCHHS 00pa30BaTENbHONW MMPOTpaMMbl IO XHMHH
OTpakaroT OBJIAJICHUE YHUBEPCAJIbHBIMH MTO3HABATEILHBIMU JICUCTBUSAMU, B TOM YHUCIIE:

Bba3oevimu nocuueckumu oeiicmeusamu

1. YMEHHUEM HCIOJIB30BATh NPUEMBI JJOTHYECKOTO MBIILICHUS IPU OCBOCHUU 3HAHMII:
PacKpbIBaTh CMBICT XUMUYECKUX MIOHATUH (BBLACTATH UX XapaKTepHble MPHU3HAKY, YCTAHABINBAThH
B3aUMOCBS3b C JPYTMMHU TOHSATUSMU), UCIOJIH30BaTh MOHATUSA ISl OOBSCHEHHS OTAEIbHBIX
(hakTOB U SBIEHUII; BLIOUPATh OCHOBAHUS U KPUTEPUU TS KIIaCCU(DUKALINN XUMUYECKUX BEIIECTB
U XUMHYECKHX DPEaKIHil; yCTaHaBIMBATh MPUUYUHHOCIEACTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3YYEHHUS, CTPOUTH JIOTHYECKHE PACCYyXICHHs (MHIYKTUBHBIC, JNEAYKTHUBHBIC, IO aHAJIOTHH);
JienaTh BBIBOALI U 3aKIIOUCHUS

2. YMEHHEM MPHUMEHSATH B MPOIIECCE MO3HAHUS CUMBOJIMUECKHE (3HAKOBBIE) MOJIEH,
UCIOJIb3yeMble B XHMHH, MPeoOpa3oBBIBATh MIMPOKO MPUMEHSIEMble B XUMUU MOJCIbHBIC
MIPEJICTaBICHHUS] — XUMHUYECKHI 3HAK (CHMBOJ 3JIEMEHTa), XUMUYecKasi (hopMyinia U ypaBHEHHE
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XMMHMUYECKOM pEaKkUMM — IpU pEILICHUH Y4eOHOIIO3HABATENbHBIX 3aJad; C Y4ETOM 3TUX
MOJIEJIbHBIX ITPEICTABICHUH BBISBIATH U XapaKTEPU30BATh CYIIIECTBEHHbIE IIPU3HAKU U3Y4aeMbIX
00BEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHii;

baszoevimu uccnedosamensckumu oelicmeuamu

1. YMEHHMEM HCIOJb30BaTh IIOCTaBJIEHHbIE BOIPOCHl B KauyeCTBE HMHCTPYMEHTA
MIO3HAHUS, @ TAKXKE B KAUE€CTBE OCHOBBI JUIsl GOPMUPOBAHUS TUIIOTE3bI 110 IPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXJICHUH;

2. MpUOOpeTeHne OMbITa MO IJAHUPOBAHUIO, OPraHU3allid U  IPOBEIEHUIO
YUYEHUYECKUX SKCIIEPUMEHTOB: yMEHHEe HaOIofaTh 3a XO JOM IIpolecca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yapTaT, (OpMyIupoBaTh OOOOIIEHHS M BBIBOJBI IO pPE3ylIbTaTaMm
MIPOBEJIEHHOTO ONBITA, UCCIIE0BAHMUS, COCTABIATh OTUYET O MPOJIETaHHON paboTe;

Pabomoii c ungpopmayuei

1. YMEHHMEM BbIOUpaTh, AHAIW3UPOBaTh W MHTEPIPETHPOBATH HH (OPMAIHIO
pPa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS, MOIYyYaeMYI0 W3 pa3HbIX HMCTOYHHUKOB (Hay4HO-
MOMyJIsIpHAsl JIUTepaTypa XUMHMUYECKOTO COJEpXaHUsS, CIPaBOYHBIE TIOCOOMs, pPECypChI
Hurtepuera);

2. YMEHUEM MPHUMEHATh Pa3IMYHble METOJAbl U 3alpoChl NPH IO UCKE U 0TOOpe
MHGOpMALlUM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOOUMBIX JUIsl BBINOJHEHHS Y4eOHBIX H
[I03HABATENIbHBIX 33/1a4 ONPEAEIEHHOrO THIA; IPUOOPETEHHE OIBITa B 00JACTU MCIIOJIb30BaHMS
MH(GOPMALIMOHHOKOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAaJEHME  KYJIbTypOM  aKTMBHOIO
HCIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM;

3. YMEHUEM HCHOJb30BaTh M  aHAJIM3UpOBATh B  Ipolecce Y4yeOHOH H
HCCIIEIOBATENILCKOM JeATeNbHOCTH MH(OPMANUI0O O BIUSHUM INPOMBIIUIEHHOCTH, CEJIBCKOTO
X034HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAroIlel MPUPOJIHOM Cpeibl;

Ynueepcanonvimu kommynukamuenvimu oeiicmeuamu

1. YMEHHUEM 3a/laBaTh BOIPOCH! (B XOJA€ AMAlIOra W/WINW AUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMbl, (OpPMyIHpPOBaTb CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBITOJIHEHHS
IPEUI0KEHHOH 3a1a4H;

2. npuoOpeTeHre OmbITa MPE3eHTAllMM pPEe3YJIbTAaTOB BBINOJHEHUS XHUMHYECKOTO
JKCIepUMeHTa (J1abOpaTOPHOTro OMbITa, JAOOPaTOpPHOIl pabOTHI MO MCCIENOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO TIPOEKTA);

3. 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU II03HABATEIBHOM U
HCCIIEI0BATENILCKOM JIeITEbHOCTH MPU PEIICHWH BO3HUKAIOUIMX MpoOJIeM Ha OCHOBE yuéTa
oOIIMX MHTEPECOB M COTJIACOBaHUS MNO3MIMK (0OCyXaeHus, 0OMEH MHEHMSIMH, «MO3TOBbIE

HITYPMBI» U 1p.);



Yuueepcanonvimu pecynamuenvimu oeiicmeusamu

1. YMEHUEM CaMOCTOSITEIIBHO OIPENEIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U NPU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD,
BBIOMpaTh HambOojee IPPEKTUBHBIC CIOCOOBI pemieHUs y4eOHBIX M TIO3HABATEIIBHBIX 3aj1ad,
KOPPEKTUPOBATh MPEUIOKECHHBIM aNrOpUTM AEHUCTBUI TMPU BBINOJHEHUU 33JaHU C Y4ETOM
MIOJIy4YEHUSI HOBBIX 3HAaHUI 00 HU3ydaeMbIX O0BEKTaX — BEILECTBAX U PEAKIUAX;

2. YMEHHUEM HCIOJIb30BATh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUU
3a/IaHAMN.

[IpeameTHBIE pe3yNIbTATHI

B cocraBe mnpeaMeTHBIX pe3yiabTaTOB IO OCBOEHHIO OO0S3aTEIBHOTO COJEp’KaHus,
YCTaHOBJIEHHOTO JIaHHOM TpuUMepHOW pabodell mporpaMmoi, BBLACISIOT: OCBOCHHBIE
00yyaroUMMUCs Hay4yHbI€ 3HAHUS, YMEHHUS U COCOObI AeHCTBUM, ciennduueckue sl mpeaMeT
HOM 00nacTu «XUMHUSD», BUJIbI AEATEILHOCTH T10 MOJIYYEHUIO0 HOBOTO 3HAaHUS, €M0 HHTEPIIPETaLlnH,
peoOpa30BaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUIX.

[IpenMeTHble pe3ynbTaThl MpPEACTaBIEHbl IO TrojJaM OOy4eHHs M OTpaxaroT

c(hOpPMUPOBAHHOCTD Y 00YUAIOIIUXCS CIEAYIONNX YMEHUM:

8 KJIACC

1. PAackpvieams CMBICT OCHOBHBIX XMMMUYECKMX IOHATHI: aToM, MOJIEKYIa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh, BAJIEHTHOCTb,
OTHOCHTEJIbHAS AaTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Js XMMHUYECKOI'O 3JIEMEHTAa, MOJIIPHBIM 00BEM, OKCHA, KUCIIOTA,
OCHOBAHHUE, COJIb, AIEKTPOOTPHULIATENILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas peakLus,
TemI0BOM 3¢ (eKT peakuuu, Kiaccuukanus peakuuid, XUMHYEecKas CBS3b, pPacTBOD,
MaccoBas J10JIs BEIIECTBA B paCTBOPE;

2. UNTIOCMPUPOBamsd B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHH (CM . 1T .
1) ¥ IPUMEHSITH 3TH TOHSATHS P OMHCAHUY BEIIECTB U UX [IPEBPAICHUIA;

3. UCNnonb3086amsb XUMHUYECKYI0 CHMBOJIMKY JJs COCTaBlIeHHS (popmyn
BEILECTB M YPABHEHUHM XMMHUYECKUX PEaKIIN;

4. onpeodenams BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHUSX;
CTENEHb OKUCIIEHUS HJIEMEHTOB B OMHAPHBIX COEAMHEHHSX; IPUHAIICHKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIacCy CO€IMHEHUuH 1o ¢dopMyiaaM; BHJ XUMHYECKOH CBS3U
(xoBaJIeHTHAs! U MOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

S. packpvieams cmbici nepuogudeckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh NMOHMMAHUE NEPUOJUYECKON 3aBUCUMOCTU CBONCTB XMMHYECKHX
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AJIEMEHTOB OT MX IOJIOKEHHS B MEPUOJNYECKON CHCTEME; 3aKOHOB COXPAHEHUS! MAacCChl
BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJSIPHOTO YYE€HHs, 3aKoHa ABOTaapo;
onuceleams U Xapakmepu3oéams TAONIWYHYI0 (HOpPMY TEPHOJUUECKON CHCTEMBI
XMMHMUYECKHUX DJJIEMEHTOB: pa3jinyaTh MOHATHUS «rJaBHas mnoarpynmna (Arpymmna)» u
«1mobovHas HOATpYyIIIa (brpymma)», MaJble 51 00JbIlINE MIEPUOIBI;
coomuocums 0003HAUEHUS, KOTOpble MMeroTcs B Tabnmune «llepmonmueckas cucrema
XUMUYecKuX 37eMeHToB /. 1. MeHeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS
aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB M 3apsi sapa, oO0IIee YHCIO DIEKTPOHOB H
pacripesielieH|e UX 110 3JIEKTPOHHBIM CJI0SIM);

6. Kaaccugpuyupoeams XUMHYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,;
XAUMUYECKHE peakuuu (0 YUCIy W COCTaBy YYacTBYIOIIUX B PEAKIMH BEIIECTB, IO
TeroBoMy 3P eKTy);

7. xapaxmepuzoeams (Onucvléamy) OOIHE XUMUYECKUE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJTBEPXKIAsi OMHCAHUE MPHME PaMU MOJICKYJSPHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;

8. Nnpo2HO3UPO6amMb CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa; BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPe BPALLEHUH B Pa3IMYHbIX YCIOBUSIX;

9. 8bIYUCAAMb OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB;
MacCoOBYIO JIOJII0 XMMHYECKOTO 3JeMEHTa Mo (hopMmyre COeIMHEHUS; MacCOBYIO JOJIO
BEI[ECTBA B PaCTBOPE; MPOBO TUTh PACUYETHI 0 YPABHEHUIO XMMHUUECKOHN peaklnu;

10.  npumensams OCHOBHBIE ONEPALIMH MBICIUTEIBHON AEATEILHOCTH — aHATIN3
U CHHTE3, CpaBHEHHE, 000OIIeHHe, CHCTeMaTH3aluio, KilacCU(UKAINIO, BbBISBICHHE
MIPUYMHHOCIIEJCTBEHHBIX CBSI3€d — JUIsI M3Yy4EHUS CBOMCTB BELIECTB M XUMHUYECKHX
peakiuii; ecTeCTBEHHOHAy4YHbIe METOJbl IMO3HaHHWS — HaONOJIEHHEe, W3MepeHue,
MOJENUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIH );

11. credogamsy  TpaBWIIaM  TOJIB30BAHMSI ~ XUMHUYECKOW  MOCYAOH U
nabopaTopHbIM 000pYAOBaHMEM, a TaKXKe MpaBHJIaM OOpalleHHs C BeElIeCTBAMHU B
COOTBETCTBUU C MHCTPYKLUSAMHU IO BHITIOJHEHHIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB IO
MOJIydEHHI0O M COOMpaHMIO Tra3000pa3HbIX BeIIeCTB (BOJAOpPOAAa U KHCIOpOJa),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM JI0JIei pacTBOPEHHOIO BEILIECTBA;
IUTAHUPOBATh M MPOBOJUTH XMMHUYECKHE 3KCIIEPUMEHTHI M0 PAaCIO3HABAaHUIO PACTBOPOB

MIEI0Yer U KUCIOT C IMOMOIIBIO HHJUKAaTOPOB (naKMyc, (I)GHOJ'I(I)TEUICI/IH, MCTHUJIOPAHIK U

ap.).
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9 KJIACC

1. PpAcKpvieams CMblCI OCHOBHBIX XMMHUYECKUX IIOHATHM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJIa, UOH, KATUOH, aHHOH, MPOCTOE BEIIECTBO, CI0XKHOE BEIECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIHLHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKas pPEeaKIusi,
XUMUYECKasi CBs3b, TEIJIOBOM 3(PQeKT peakuuu, MoJib, MOJSIPHBIA O0BEM, PACcTBOP;
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJICKTPOJUTAYECKAs AUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, oOpaTMMble W HEOOpaTHMbIC PEAKIUH, OKHUCIUTEILHOBOCCTAHOBUTEIHHBIC
peaKkify, OKUCIUTENIb, BOCCTAHOBHUTENb, OKHUCJICHHE W BOCCTAHOBJICHUE, aJUIOTPOIIHUS,
aMm(oTepHOCTh, XHUMHUYECKass CBs3b  (KOBAJIEHTHAs, WOHHAsA, METaJUTMYECKas),
KpUCTaJUTMYECKasi pemérka, KOPPO3Ws METaUIOB, CIUIABBl; CKOPOCTh XHUMHUYECKOM
peakuuu, npeaenbHo nomyctumas kol nerTpamms ([11K);

2. ULTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHIATHH (cM. 11.1)
Y IPUMEHSATH 3TH TIOHATHUS TIPHU ONMCAHUN BEIIECTB U UX TIPEBPAICHUIA;

3. UCNONb306amMb XUMUYECKYI0 CHMBOJIUKY [UISI COCTaBJeHUA (Qopmyn
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIU;

4. onpedensimb BaICHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX AJIEMEHTOB
B COCIMHEHUSAX pPa3jIMYHOTO COCTaBa; MPUHAJICHKHOCTh BELIECTB K OIMpeneIEHHOMY
KJIacCy COEIMHEHMH To QopMmyrnaMm; BUJ XUMHYECKOW CBs3U (KOBaJeHTHas, MOHHaf,
MeTajinyeckas) B HSOPraHU4eCKUX COSIMHEHMSIX; 3apsii HOHA [0 XUMUYECKOH hopmyre;
XapakTep Cpeasl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEIUWHEHUH, THI
KPUCTATIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

5. packpvigams cmuicn nepuoanueckoro 3akona JI. WM. MenneneeBa wu
J€MOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKmMepu308ams TabINYHy0 GopMy
MEePUOJUYECKON CUCTEMbl XHMHUYECKUX OJIEMEHTOB: pa3iuyaTh TOHATUS «TJIaBHAs
noarpynna (Arpymmna)» u «mnobounas noarpymnna (bpyrmna)», manbie 1 00JbIINE TEPUOIBI;
coomHocums 0003HAUCHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKON Ta0NHIIe, C YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsii sjpa,
oOliee YHCIO AJIEKTPOHOB M PACHpelieieHHe UX MO DJIEKTPOHHBIM CIOSM); 00bACHAMb
o011ue 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB U UX COEIMHEHUH B Tpenenax
MaJIbIX [IEPUOIOB U TJIABHBIX NOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

6. K1accuguyuposams XUMHUECKUE dIIEMEHTHI; HEOPTaHUYECKHE BEIeCTBA;
XMUMHUYECKHE peakiuu (MO0 YHCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIMHM BEIIECTB, MO

TCILJIOBOMY B(I)(I)CKTY, 110 U3MEHECHHUIO CTETICHEN OKUCIEHUS XUMHUYECKUX 3HCMCHTOB);
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7. xapaxmepuzoeamu (Onucvléams) OOIINE XUMUUYECKHE CBOWMCTBA BELIECTB
Pa3IUYHBIX KIJIACCOB, TOJTBEPKIAasl ONMCAHUE MPUME paMU MOJIEKYISPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAN;

8. cocmaenims  ypaBHEHUS DIIEKTPOJIUTUYECKON JAMCCOLIMAIUN  KHUCIOT,
mieoued M CoJieil; MOJIHBIE W COKpalIEHHBIE YpPaBHEHUS PEAKIUd HMOHHOTO OOMEHa;
YpaBHEHUS PEAKIIMH, TOITBEPKIAIONINX CYINIECTBOBAHHEC T'€HETUYCCKOW CBSI3M MEKIY
BEII[ECTBAMU PA3IINIHBIX KJIACCOB;

9. PpAackpvigams  CyNTHOCTh  OKHCIUTEILHOBOCCTAHOBUTEIBHBIX — PEAKIIHIMA
MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa dTHX PeaKIliii;

10.  mpoenosuposamsv CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS;
BO3MOYHOCTH TPOTCKAHUS XUMUICCKUX TTPEBPAIICHUH B PA3TUIHBIX YCIOBHUSAX;

11.  swiuucasims OTHOCUTETHHYIO MOJIEKYISIPHYIO M MOJISIPHYEO MacChl BEIIECTB;
MacCOBYIO JIOJIFO XHMHUYECKOTO AJIeMEHTa 1o (op Myle COSIUHEHHS; MacCCOBYIO OJTIO
BEIECTBA B PACTBOPE; IPOBOJUTH PACUETHI TI0 YPABHEHHUIO XUMHUYECKOW PEAKIIHH;

12. cnedosams  TIpaBWIIaM  TIOJIb30BAHWUS ~ XUMHUYECKOW  TMOCYIOH W
JabopaTOpHBIM O00OPYJAOBaHWEM, a TakKe IpaBWUjIaM OOpaIlleHHUs] C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKLHUSAMHU IO BHITIOJHEHHIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB 110
TOJTYYCHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

13. nposooums  peakluM, TOATBEPKIAIONINEC KAueCTBEHHBIM CO  CTaB
Pa3IMYHbIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHA OpOMUA, HOAU, KapOoHaT,
docdar, cunukar, cyibpaT, THIPOKCUINOHBI, KATUOHBI aMMOHHMSI M MOHBI M3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;

14.  npumensams OCHOBHBIE ONEPALIMH MBICIUTEIBHON AEATEILHOCTH — aHATIU3
U CHHTE3, CpaBHEHHE, O000O0IIeHHe, CHUCTEMAaTH3alUIO, BBISBICHHE MPUYMHHO-
CIIEICTBEHHBIX CBSI3€M — ISl M3y4YEHHUS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIIMii;
€CTECTBEHHOHAy4YHbIe METOJbI MO3HAHUS — HAOIIOJCHNE, U3MEPEHHEe, MOICIHPOBAHHE,

9KCIEPUMEHT (peabHbIi U MBICTICHHBIN).

COAEPXAHUME YUEBHOI'O IIPEAMETA «XUMUA» 110 TOAAM U3YUEHUMA 8 KITACC

HepBOHa‘laﬂbele XUMHUYECCKHUEC NTOHATHUSA

Hpez[MeT XuMuu. Ponb XMMHUM B KHM3HH 4YelloBeKa. Tema u BemlecTtBa. MU3MYSCKUE

CBOIMCTBa BEIIIECTB. ArperaTﬁoe cocTossHUE BemiecTB. IloHATHE 0 MeTOdaX MO3HAHMUSA B XMMUHU.

XHUMHUS B CUCTEME HayK . YucThie BEMIECTBA U CMECH . CnocoObl pa3aciicHud cMmecel .

ATOMEI 1 MOJICKYJIBI. Xumuyeckue diaeMEHTBHL. CHMBOJIBI XHMHYECKUX JIIEMCHTOB.

HpOCTBIe 1 CJIOKHBIC BEIICCTBA. ATOMHOMOHCKYHHPHOC Y4dCHHUC.

13



Xumnueckas (opmyna. BaneHTHOCTP AaTOMOB XMMHMYECKHX OJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 101151 XMMHUYECKOIO 3JIEMEHTA B COEIMHEHUMU.

du3nyecKkue M XUMHYECKHE SIBICHUSA. XHUMHYECKas peakuuss U e€ MpU3HAKU. 3aKoH
COXpaHEHHs MacChl BEIIeCTB. XUMUYeCKUue ypaBHEeHUs. Kimaccupukanus XUMHYECKHX peakiuit
(coenuHeHwMs, pa3ioKeHUs, 3aMEILCHuUs).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, ¢ MpaBUiIaMH pabOThI
B Jlabopatopuu M npuéMamu oOpalieHus ¢ JabopaTopHBIM OOOpPYIOBAaHUEM; H3Y4YEHHE H
omnucaHue (PU3NYECKUX CBOMCTB 00pPA3IOB HEOPraHWYECKUX BEIIECTB; HAOMOACHUE (DPU3NIECKUX
(nyaBneHue BOCKa, TasiHUE JIbJIa, paCTHPaHUE caxapa B CTYNKE, KUIIEHUE U KOHAEHCAIUs BOJIbI)
U XUMHUYECKUX (FOpEHHE CBEuH, MpPOKaJIMBaHHE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBHE Mena C
KHUCJIOTOM) SIBJIIGHUH, HAONIO/IEHWE U ONKCAaHUE MPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakuuit
(paznokeHue caxapa, B3aWMOJEWCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pas3iiokKeHHe
ruapokcuaa menu (I1) mpu HarpeBanuu, B3amMoielcTBHE xene3a ¢ pacTBopoMm cosi Menu(Il));
M3Yy4YEHHE CIOCOOOB pa3/ielieHusi cMecel (C MOMOIIBI0 MarHUTa, (GUIbTPOBAaHUE, BbIIapUBAHUE,
TUCTUIUISILMS, XpoMaTo rpadus), MpoBEACHHE OYMCTKH IOBApPEHHOM COJM; HaONIOJEeHUE |
OINIMCAaHUE pEe3YyNbTaTOB IPOBEIACHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl;
co3/IaHue MOIeJIel MOJICKYJ (IIapOCTEeP KHEBBIX) .

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ieMEHT U TPOCTO€ BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, pusnueckue 1 XUMUYECKHE CBOMCTBA (PEaKuu rOpeHust).
Oxcunpl. Ilpumenenue xuciopoga. CrnocoObl MOJTydYeHHUs KHCIOpola B Jaboparopud u
npoMelnieHHocTu. KpyroBopoT kucinopoaa B npupoze. O30H — auioTpomnHas MoAu(UKaIIs
KHCJIOPO/1a.

TemoBoit 3hdekT XuMHUEeCKON peakluud, TEPMOXHMUYECKUE YpPaBHEHHs, H5K30 U
SHAOTEpPMHUUYECKHE peakiuu. TOIMBO: yroip W MeTaH. 3arps3HEHUE BO3/yXa, YCHIIEHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS .

Bonmopon — »snemeHT u mpocroe BemecTBo. HaxoxaeHue BOIOpoaa B HIPHUPOJE,
¢u3nyeckue U XMMHYECKHE CBOWCTBA, NMPUMEHEHHUE, crocoObl monydyeHus. CocTaB KUCIOT H
COJIEH .

KomnuectBo BemiectBa. Moisib. MossipHass Macca. 3akoH ABorajipo. MossipHblil 00bEM
ra3zoB. Pacuérel Mo XMMUYECKUM YpPABHEHUSIM.

dusnyeckue cBolicTBa Boabl. Boma kak pactBoputens. PactBopel. HacelmieHHblE U
HEHACHILIEHHbIE PACTBOPHL. Pacmeopumocms eewjecms 6 600e.> MaccoBasi [0J1s BEIECTBA B
pactBope. XuMuueckue cBoictBa Bojbl. CocTaB ocHOBaHMU. Poib pacTBOpoB B mpHpoze U B
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KU3HHU yesnoBeka. KpyroBopoT Boibl B ipupo/e. 3arpsi3sHeHUEe IPUpOAHbIX BoA. OXpaHa U 0UMCTKA
IIPUPOJHBIX BOI.

Knaccudukanuss Heopranudeckux coemuHeHuit. Oxcuabl. Kimaccudukaius OKCHIIOB:
cosieoOpa3yromue (OCHOBHBIC, KHCIIOTHBIC, aM(DOTEpHBIC) U HecolieoOpasyronue. HoMmeHnkmaTypa
OKCHJIOB (MEXIyHapoAHas W TpuBUaibHas). PU3MUECKUE U XUMHUYECKHE CBOICTBA OKCHUJOB.
[Tony4enue.

OcnoBanms. Knaccupukanust OCHOBaHMIL: MIETOYM W HEPACTBOPUMBIE OCHOBAHHUSL.
Homenknarypa ocHoBaHui (MeXIyHapoJHass U TpuBUaIbHasA). Du3NuecKue M XUMHYECKHE
CBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMIA.

Kucnotsl. Knaccudpukanus xucinor. Homenknarypa Kucior (MeXIyHapoAHas U
TpuBUanbHast). dusnueckne U XUMUYECKHe CBOMCTBA KUCIOT. Psy aktuBHOCTH MeTaiioB H. H.
bekerona. [lonyyeHue KucCoT.

Comu. HomeHnknatypa cosieli (MexayHapoAHas U TpHUBUalbHas). Dusznueckue Hu
XUMHUYECKHEe CBOMCTBa cojielt. CriocoObI MOTydeHusl COJeH.

['enetrnueckas cBsi3b MEXAY KJlacCaMU HEOPTaHUYECKUX COEIMHEHUH.

XHWMHYECKUN 3KCIEPUMEHT: KAadeCTBEHHOE OIPEAEIICHUE COJEpKaHUs KUCIOopoJa B
BO3JlyX€e; MOJIydeHHE, COOUpaHUe, paclio3HaBaHuEe U U3y4yeHHe CBOMCTB KUCIOPOa; HaOI0ieH e
B3aMMOJICICTBHS BEIIECTB C KHCIOPOJAOM M YCIOBHS BO3HMKHOBEHUS U MPEKPALICHUS FOPEHUS
(moskapa); 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHIOB 1 ONMCAHUE UX CBOMCTB; TIOJydeHre, coOupanue,
pacrno3HaBaHHe U U3y4eHHe CBONCTB BOI0poia (TOpeHuE); B3aUMOJICHCTBIE BOJOPO/IA C OKCHIOM
Menu(Il) (BO3MOXKHO HCHOJIB30BAaHUE BHUICOMATEPHUATIOB); HaOMIOACHUE OOpa3IoB BEIICCTB
KOJIMY4EeCTBOM | MOJb; HCClIEeNOBaHHE OCOOCHHOCTEH pacTBOpPEHHS BEIIECTB C Pa3IU4HOMN
PacTBOPUMOCTBIO; IIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOM J101€UpPaCTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBHME BOJBI C MeTaulaMu (HaTpueM U KajlblueM) (BO3MOXKHO
UCI0JIb30BaHNE BUACOMATEPUAJIOB); OMpEAETICHIE PACTBOPOB KUCIOT M IIENOuYei C MOMOIIBIO
WHIUKATOPOB; HCCIEeNOBaHUE OOpa3l0oB HEOPraHWYECKUX BEIIECTB pa3 JIMYHBIX KIACCOB;
HaOMO/ICHNEe M3MEHEHHs] OKPAacKHM HMHIUKATOPOB B PacTBOpax KUCIOT M IIeNouei; H3ydeHHe
B3aumoieiicTBus okcu ga Meau(Il) ¢ pactBopom cepHO KUCIOTHI, KUCIOT C METallIaMu, peaKuit
HENTpaIn3alny; OJTy4eHHE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHUEOHOTO METaUIa JIPYruM
U3 pacTBOpA COJIM; PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad II0 TEME

«BakHeune Kiacchl HCOPTaHNYCCKUX COCIUHEHUI.

Ileproanyeckni 3aKOH M NMEPUOANYECKAN CHCTEeMAa XUMHYeCKuX dJjemenTos JI. 1. M
enjesneesa. CTpoeHne aToMoB.

Xumnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE peaKuuun
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[lepBbIie NOMBITKY KJIACCH(PUKALNY XUMUYECKUX dIIeMEHTOB. [IoHATHE O rpymax cXoIHbIX
2JIEMEHTOB (I1I€JIOYHBIE U 1E0YHO3EMEIbHbIE METAILIIbI, FAJIOT€Hbl, MHEPTHBIE Ia3bl. DJIEMEHTBI,
KOTOpBIE 00pa3ytoT aMm(pOTEepHbIE OKCU/IBI U TUIAPOKCH/IBI.

[Tepuonnueckuii 3akoH. llepumoanueckas cucrema XuMUYecKuX diaemeHToB J[. U
MenneneeBa. Bunpl Tabmuuel «llepuonuyeckas cucrema xumuueckux siaemeHTtoB [| . U
MenneneeBa» . [lepuoasl u rpymmsl . DU3NYECKUN CMBICIT IOPSIKOBOIO HOMEPA, HOMEPOB IIEpU
0/1a Y TPYIIIIBI 2JIEMEHTA .

Crpoenne artomoB. CoctaB aToMHbIX saep. M3ortombl. Onekrponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XMMHUECKUX 3JIEMEHTOB IEPHOINUECKON cucTeMsl /1.
N. MenpeneeBa. XapakTepUCTUKa XMMUYECKOTO AIEMEHTA 10 €ro MOJOKEHUIO B IEPUOANIECKON
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI painyca aTOMOB XMMUYECKUX 3JI€ MEHTOB, METAJNINYECKHUX
Y HEMETAJUIMYECKUX CBOWCTB IO TPyNIaM M MepruojaM. 3HaYCHUE NEPHOJUYECKOrO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUUYECKHX AJIEMEHTOB I pa3BUTHA HAYKH U mpakth ku . J[ . U .
MenneneeB — y4€HbBIN U TPAKIAHUH .

ONEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JJIEMEHTOB. XHUMHU4YE CKas CBsA3b (MOHHaf,
KOBaJICHTHasl NOJSIpHAs M KOBaJeHTHas Heno JisipHas). CremeHb okucieHus. OKUCIUTENbHO-
BOCCTaHOBHTENbHBIE peakuuu. [Ipomeccsl okucineHuss M BOoccTaHOBIEHUSA. OKHCIUTENIN H
BOCCTaHOBHTEJIH.

XUMHUECKUN SKCHEPUMEHT: M3ydeHHe OOpas3loB BEIIECTB METal JIOB M HEMETaJIOB;
B3aUMOJICICTBUE TUAPOKCUIA LIUHKA C PAaCTBOPAMH KHUCIJIOT M ILEJOYEH; NMPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIUX MPUMEPBl OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLMN (TOpEeHHUe, peakiuu

PAa3JI0KCHUA, COG,Z[I/IHCHI/ISI).

MexnpeamMeTHbIE CBSI3H

Peanusanus MeXIpeIMETHBIX CBS3€H MPU U3yUEHUH XUMHHU B 8 Kilacce OCYIIEeCTBIIACTCS
Yyepes MCIOJIb30BaHUe KaK OOIIUX eCTECTBCHHOHAYYHBIX MMOHSATHH, TaK U TOHSATHH, SIBIISIOIIUAXCSI
CHCTEMHBIMH JUIS OTJEIbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA.

OOm1re ecTeCTBEHHOHAYUHBIC TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPUSsl, 3aKOH, aHAJIH3,
CHHTE3, KiacCH(UKALHUs, TEPUOJUYHOCTh, HAOIIOJCHUE, OKCICPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHUE, MOJICb, SIBJICHHUE.

®dwusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, M30TOI, PATUOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUUSCKUIN 3apsiji, BEIIECTBO, TENO0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa,
ra3, pusnuecKre BeTMYUHBI, SIMHUIIBI U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3]1b1, COJIHIIE.

buonorus: porocunres, npixanue, 6nochepa.
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I'eorpadus: atmocdepa, ruapocdepa, MUHEpallbl, TOPHBIE TOPOJABI, MOJE3HBIE

HCKOITaCMBbIC, TOIIJIMBO, BOJAHBLIC PECYPCHI .

9 KJIACC

BemecTBO M XUMHYeCKasi peaKkUusi

[Iepnoguueckuit 3akoH. Ilepmoauueckas cucrema XuMHYecKkux saemeHtos [[. .
MenneneeBa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMICTB XHMHMUYECKUX
AIIEMEHTOB TEPBBIX TPEX TEPUOJIOB, KalUs, KAJIBIUS W MX COCIUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM DIJIEMEHTOB B TEPHOJMYECKOM CHUCTEME M CTpoeHHeM ux atoMoB. CtpoeHue
BEIIECTBA: BUIBI XUMHUECKOW CBS3H. THITBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB
BEIIECTBA OT THIA KPUCTAIUTMYECKON PEIIETKH U BHJIA XUMHUECKOM CBSI3H.

Knaccupukamuss w HOMEHKIAaTypa HEOPTaHWYECKHMX BEIeCTB (MEXIyHAapoIHas |
TpUBHAbHast). XWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3UYHBIM KaccaMm
HEOPraHUYECKUX CO CMHEHUH, TeHETUIECKas CBSI3b HEOPTaHMYECKHX BEIIECTB.

Knaccngukanuss XuMHYECKIX pEaKIiil M0 Pa3InIHbIM MPHU3HAKaM (TI0 YHCITy M COCTaBy
YUYacCTBYIOUIMX B PEaKI1H BEILIECTB, 10 TEIUIOBOMY 3((HEKTy, 10 N3MEHEHHIO CTENEHEH OKUCIEHUS
XUMUYECKUX IEMEHTOB, 110 00PaTUMOCTH, IO YYAaCTHIO KaTaln3aTopa). DK30 U3HIOTEPMUYECKIE
peaKIMu, TEPMOXUMHUUYECKHE YPaBHEHHUS.

[Tonatue o ckopocTH XUMUYECKOW peakiuu. [loHsTre 00 00paTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusX. IIoHATHE O TOMOTEeHHBIX M TE€TEePOreHHBIX peakuusx. llonamue o
XUMUYECKOM
pasnosecuu. Pakmopwi, nuAIOWUE HA CKOPOCIb XUMUYECKOU Peakyuu U NOJI0MHCeHUE XUMULECKO
20 pagHoGecusl.

MexaHu3M  OKUCIIUTEIbHOBOCCTAHOBUTENBHBIX  peakiUi  (SJIEKTpOHHBIH  OaslaHC
OKHMCIIUTEIbHOBOCCTAHOBUTEIILHOM PEAKIINN).

Teopust 71€KTPONUTHUECKON TUCCOLMALUU. DIEKTPOJIUTB U HEANEKTPOIUThl. KaTHoHSI,
aHMOHBI. MeXaHU3M JUCCOLMALIMU BELIECTB C pa3IMYHBIMU BUJAMH XUMHUECKOH cBsi3u. CTeneHb
aucconranuu. CUIIbHbIE U CI1a0ble 3JEKTPOJIUTHIL.

Peakiiun noHHOro oOMeHa. YcIoBUS NPOTEKaHUs PEeaKLUil HOHHOTO OOMEHa, MOJHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHHUs peakuuil. CBoicTBa KMCIIOT, OCHOBaHMH U COJe B CBeTe
NpeJCTaBICHUNA 00 HIEKTPOJUTHUECKON aucconuanui. KayecTBeHHbIE peakluu Ha MOHBI
. [lonsimue o cuoponusze coneii .

XUMHUECKUH SKCHEPUMEHT: O3HAKOMIJIGHHE C MOJEISIMHM KPHUCTAIMUECKUX PEIIETOK
HEOPraHMYeCKUX BEIIECTB — METAJIOB M HEMETAIOB (TpaduTa U anMasa), CJI0KHbBIX BEIIECTB
(xyopua HaTpusi); UCCIEIOBaHHE 3aBUCHMOCTU CKOPOCTH XUMHUYECKOH peakiuu ot
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BO3JICUCTBUS PA3IMYHbIX (DAKTOPOB; MCCIEAOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB,
mpouecca  JUCCOLMALMU  KHUCIOT, LIeJo4ed U cojiel  (BO3MOJKHO — HMCIOJIb30BaHUE
BUJIEOMATEPUAIIOB); PO BEJIECHUE ONBITOB, WILIIOCTPUPYIOLIUX IPU3HAKU MPOTEKAHUS PEaKLUi
MOHHOTO oOMeHa (oOpa3oBaHHME OCajJKa, BBIJCICHHE Tra3a, 0Opa3oBaHWE BOJBI); OIIBITOB,
WJUTFOCTPUPYIOUIUX TPUMEPBI OKUCITN TEIbHOBOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakiuuu
pa3joXKeHus, COEIMHEHUsS); paclOo3HABAaHUE HEOPraHUYECKHUX BEIIECTB C  IOMOIIbIO
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 .

HemeTayibl M MX coeJUHeHUSA

OOmiass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTCIICHU OKHCJICHHS. CTpOGHI/IC n (1)1431/1%01(1/16 CBOIiCTBa MMPOCThIX BCHICCTB — TAJOICHOB.
XUMHYECKHE CBOWCTBA Ha INpUMEpPE XJopa (B3aUMOJEHCTBHE C MeETalslaMH, HEMeTalslaMy,
mienioyamu).  Xijopoojopon. ComnsHas  KHCIIOTa, XUMUYECKHE CBOMCTBA, IMOJIyYeHHE,
npuMeHeHue. J[eficTBre Xjaopa U XJI0pOBOIOPOIa HA OPraHU3M YelIoBeKa. BakHeume XJIopuIb
1 UX HAXOXKACHUEC B ITPUPOJIC .

O6mas xapakrepucTtuka 3jeMeHTOB VIArpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

CrpoeHue u (Qu3MYecKHe CBOMCTBA MPOCTBHIX BEHIECTB — KHUCIOpPOJAa U CEpBL
AmtoTponHbie MOTU(MUKAIIUN KUCIOPOJa U cepbl. XUMHYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
CTpoeHue, GU3NYECKUE U XUMHUYECKHe cBoicTBAa. OKCH/IBI CEpbl KaK MPEICTaBUTENIN KUCIOTHBIX
okcuoB. CepHas KuciaoTa, GU3NYECKHEe U XMMHUYECKHE CBOWCTBA (00IIME KaK MpeacTaBUTENs
KJlacca KUCJOT U crienupuyeckue). XUMUYECKUE PEeaKlny, JIe)Kal[Ue B OCHOBE MPOMBIIUICHHOTO
croco6a mosydyeHusi cepHoi kuciaotel. [Ipumenenue. Conu cepHON KHUCIOTHI, KayeCTBEHHAs
peakuusi Ha cynbdarnoH. Haxoxknenue cepbl U e€ coelMHEHUN B mpupoje . XUMHUECKOe
3arpsi3HEHUE OKPYXKAloIlel Cpelbl COCOUHEHHSIMH Cepbl (KUCIOTHBIE JA0XKAW, 3arpsi3HEHue
BO3JlyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPALICHUS .

OO6mass xapakTepuctuka 31neMeHToB VArpynmnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacpocTpaHeHue B mpupoje, Gu3ndeckre U XuMuueckue cBoiictBa. KpyroBopot
a30Ta B Ipupoje . AMMHUAK, ero pU3NUeCKUe U XMMUYECKUEe CBOMCTBA, MOJydeHNE U IPUMEHEHNE.
Cosin amMmMOHUS, UX (prU3MUecKre U XUMUYECKUe CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakiust
Ha MOHBI aMMOHMs. A30THas KHUCIOTa, €€ MojydyeHue, pU3NYecKue M XUMHUYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kilacca KUCIOT U crienuduueckue. Mcnonbp30Banne HUTPAToOB U coJieit
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX yI0OpeHUH. XUMHUECKOE 3arpsi3sHEHNE OKPYXKatoIIel cpe/ibl

COCAMHCHUAMU a30Ta (KI/ICJ'IOTHLIC JOXKH, 3arpsASHCHHUEC BO3yXa, ITIOYBLI U BOI[OéMOB).
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docdop, amutorponHsie Mogudukanun Gocdopa, pu3nUECKUe U XMMHUECKHE CBOICTBA.
Oxcun pocdopa(V) u pochopHas kucnora, Gpusndeckrue U XUMUYECKUE CBOMCTBA, MOJTyYEHUE.
Hcnons3oBanue GochaToB B Ka4eCTBE MUHEPAIbHBIX yI0OpPEHUH.

OO6mass xapakrepuctuka 31eMeHTOB I[VArpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHHUS .

VYraepon, amuoTporHele MOAM(UKALNHU, PACIPOCTPAaHEHHE B MpPHUpOJE, (PHU3MUYECKHEe U
XHMUYecKrue cBoicTBa. AncopOrus. Kpyrosopor yriepoga B mpupoae. OKcuasl yriepona, ux
¢u3nveckne W XWMHUYECKHE CBOMCTBA, NEHCTBHE HA JKUBBICE OPraHU3MBI, IOJNyYCHHUE H
MPUMEHEHHE. DKOJIOTMUECKHE TMpoOJieMbl, CBsi3aHHbIE C okcuaoM yriepoaa(lV); rumoresa
r7100ABHOTO TOTETJICHHUs KIMMAaTa; MapHUKOBBIA 3(¢deKkT. YrompHas KHCIOTa M €€ COJH, UX
¢u3nveckne M XMMHYECKHE CBOWCTBA, MOJyYeHHE M NpuMeHeHne. KauecTBeHHasw peakuus Ha
kapOoHaTtHoHbI. Mcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH U CETCKOM
XO35HCTBE.

[lepBoHavanbpHBIC MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX yriepoja
(MeraH, ATaH, OSTHWIIEH, AaleTWICH, STAHOJ, TJIMIEPWH, YKCYCHas KHUCIOTa). Mx cocmas u
xumuueckoe cmpoeHue. [loHsATHE O OHOJOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAxX, OelKax,
yrieBoax — u 179 pomH B KU3HU
qenoBeka. MamepuanvHoe eOUHCMBO OPeAHUYECKUX U HEOPSAHUYECKUX COeOUHEHUII.

Kpemnunii, ero ¢uzmveckne M XMMHUYECKHUE CBOWCTBA, MOJIYYCHHE U TPUMEHEHUE.
Coenunenus kpeMmHus B npupojie. Odmue npecrapienus 00 okcuae kpeMaus(1V) u
KpeMHHEBOW  kuciore.  CWIMKaTel, WX  HCIOJB30BaHWE B  OBITY,  MEIUIMHE,
MPOMBIIUICHHOCTH. Baoichetiuue cmpoumenbHble MAmMepuaibl: Kepamukd, CmeKio, yemenm, oe
moH, dcenezobemon. I[Ipobremuvl bezonacrnoco
UCNONb308AHUS CIPOUMETLHBIX MAMEPUATIO8 8 NOBCEOHEBHOU JHCUSHIU.

XUMHUYECKUN SKCICPUMEHT: HM3y4eHUE OOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCJIOTBI; TMPOBEJICHHE KAYECTBCHHBIX pEaKIMii Ha XJIOPUAMOHBI M HAOJIOJCHUEC
MPU3HAKOB MX MPOTEKAHUs; ONBITHI, OTpaxkawlue (HU3NYECKHEe W XUMUYECKHE CBOWMCTBA
TaJIOTEHOB U WX COCJMHEHHU (BO3MOYHO WCIIOJIb30BaHUE BHJICOMATEPUAIIOB); O3HAKOMIICHUE C
o0Opa3iaMu XJI0pua0B (TaJIOT€HNUI0B); 03HAKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeMHEHUSIMH (BO3
MO’KHO HCHOJIb30BaHHE BHJIEOMATEpUaIOB); HaOIOJEHUE Ipoliecca OOYrIUBaHUs caxapa IMoJ
JEWCTBUEM  KOHIEHTPUPOBAHHOM CEpHOM  KHUCIOTBI; M3y4€HHE XHUMMUYECKHMX CBOMCTB
pa30aBICHHON CEpPHOM KHUCIIOTHI, IPOBEJCHHE KAuYeCTBEHHOM peakUuu Ha Cylb(paTHOH U
HaOroleHNe Tpu3HaKka e€ NpOTeKaHMs; O3HAKOMJIEHHE ¢ (M3MYECKMMHU CBOMCTBaMHU a30Ta,
dochopa u ux coenuHeHNH (BO3ZMOXKHO UCIIOIH30BAaHUE BUJICOMATEPUANIOB), 00pa3laMHa30THBIX
u (ochopHbIx ynoOpeHuit; noiaydeHue, coonpaHue, paclo3HaBaHue U MU3ydeHUeE

19



CBOWCTB aMMHaKa; IMPOBEJICHUE KAYECTBEHHBIX pEakluid Ha MOH aMMOHuS u QocdarnoH u
W3YyYECHUE MPU3HAKOB UX MPOTEKAHUs, B3AUMOJACHUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI
C Me/Ibl0 (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAJIOB); U3yUEHUE MOJeNIe KPUCTAIMUECKUX
peméTok anMasa, rpadura, QynnepeHa; 03HaKOMIICHHE C TIPOLIECCOM aIcOPOLMK PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IMPOTHBOTA3a; MOJIy4eHHE, CcoOupaHue,
pacro3HaBaHUE W U3yYEHUE CBOMCTB YIIEKUCIIOTO ra3a; MpOBeJICHNE KaYeCTBEHHBIX PEaKIUi Ha
KapOOHAT M CHIIMKATHOHBI ¥ U3y4eHUE MTPU3HAKOB MX IMPOTCKAHMS; O3HAKOMJICHHE C ITPOTYKITHECH
CUJIMKATHOM MTPOMBINIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 337a4 M0 TeMe

«BaxHenmune HeMeTauIbl ¥ UX COCTUHEHUS.

MeTaJibl M UX COeTUHEHUSI

OO6mrast xapakTepuCTHKa XHMHUYECKHX JJEMEHTOB — METAJUIOB Ha OCHOBAaHUHM WX
MOJIOXKEHHUS B TIEPHOIUYECKON crcTeMe XuMudeckux anemeHToB J[. Y. MenpaeneeBa u cTpoeHus
atomoB. CTpoeHHME METAUIOB. MeTaliM4eckass CBsI3b W MeTaJuIMdecKas KpPUCTaUIMYecKast
pemeéTKa. DNEKTPOXUMHUYECKUUA P HaNpsKEHUH MeTauioB. (DU3HMYECKHE W XUMHYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOrl mosrydeHus: MeTayioB. [loHATHE O KOPPO3WH METaJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3un. CruiaBsbl (CTajdb, YyTyH, TIOPATIOMUHUN, OpOH3a) 1
UX MPUMEHEHUE B OBITY U MTPOMBIIIJIEHHOCTH.

[IlenouHble METAJUIBL: MTOJIOKEHNE B IEPUOANYECKON CUCTEME XUMHYECKUX 3J1€MEHTOB /1.
N. MengeneeBa; CTpOeHUE UX aTOMOB; HaXOXKJICHUE B mpupoje. PU3NYECKUE U XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCAMHEHUM.

[[lenoyHO3eMeNbHBIE METAJIBI MArHUW M KaJIbLMI: IOJIO)KEHHUE B IEPUOIUYECKOU
cucteMe xumudeckux 3iaemMeHToB [[. M. MeHneneeBa; CTpOo€HHME HX aTOMOB; HAaX0XJICHHUE B
npupoje. Gusnyeckue U XMMUYECKHUE CBOMCTBA MArHUs W Kaiblus. BaxuHeimue coeanHEHUs
KanpIus (OKCHJI, TUAPOKCU, coyin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMHUHMI: TOJIO)KEHUE B MEPUOJMYECKONW CUCTEME XMMHUUYECKHX aieMmeHToB [[. .
MeneneeBa; CTpoeHUE aTOMa; HaXOXkAeHUE B npupoje. Puznyeckue U XMMHUYECKUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCHIA U TUPOKCH/IA ATFOMUHUS.

Kene3zo: mnonoxxkeHue B MEPUOJUYECKONM CHUCTEME XHMHUYecKuX »diemeHToB [[. U.
MeneneeBa; CTpoeHHE aTOMa; HaXOXACHUE B Mpupoje. Pu3nueckrue U XUMHUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcunsl u conu xeneza(ll) u >xenesa(Ill), ux cocras, cBoiicTBa H
MOJTy4YEeHHE.

XUMUYECKUN IKCIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMd METAJIOB M CIIJIaBOB, HX
(uU3MYEeCKUMU CBOMCTBAMH;, M3y4Y€HUE PE3YIbTaTOB KOPPO3HH METAIOB  (BO3MOXKHO
WCIO0JIb30BaHNE BUIECOMATEPHUATIOB), 0COOCHHOCTEN B3aMMOJCHCTBUS OKCUAA KaJbIUs U HATPUS
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C BOJIOM (BO3MOKHO MCIIOJIb30BAaHME BUIEOMATEPHAIIOB); UCCIEOBAHUE CBOMCTB KECTKOU BO/IBI;
mpoiiecca TOPEHHUsl JKelie3a B KHUCIO poje (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPHUATIOB);
MIPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKLUii Ha MOHBI (MArHus, KajablKs, alFOMUHUS, [UHKA,
xene3a(ll) u xxeneza(Ill), menu(Il)); nabmronenne u onucanue MPOIECCOB OKPAIIMBAHUS TUIAMEHHU
MOHAMU HATPUsl, KT U Kaablus (BO3MOYKHO MCTIOIB30BaHUE BUIEOMATEPUATIOB); UCCIICI0OBAHHE
aM(pOTepHBIX  CBOWCTB THIAPOKCHIA AIOMUHUS W THUAPOKCHUIA [WHKA; pCEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «BaxkHelnme MeTauibl U UX COSTUHCHUSD .

XuMHS U OKPYKAOIIASA cpeAa

HoBeie marepuansl u TexHosioruu. BemiectBa M marepuanbl B MOBCEAHEBHOW KU3HU
YyeJoBeKa. XUMUS U 3I0pOoBbe. bezonmacHoe MCMoIb30BaHNUE BEIIECTB M XUMUYECKUX PEAKITUN B
obiTy. [lepBas o MOIIb MPU XUMHUYECKUX OXKOTax M OTpaBiieHUsX. OCHOBBI IKOJOTU UYECKOU
TPAMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKpYyXKarolmerd cpeabl (mpeneiabHas JOIMyCcTHMast
koHneHTpanus Bemects — [1J1K). Ponb xumuu B pemieHnn SK0J0TUYECKUX TPoOIem.

[IpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTH UX
nepepaboOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH .

XUMUYECKUH SKCIIEPUMEHT: U3ydeHUe 00pa3lioB MaTepuaioB (CTEKIIO, CIUIaBbl METAJIIOB,
MOJIMMEPHBIC MAaTEPHAIIBI).

Me:knpeaMeTHbIe CBS3U

Peanusanus MeXnpeaMeTHbIX CBA3EH MPU U3YYEHUH XUMHUM B 9 Kitacce OCYyIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHATHM, TaK U NOHATUHN, SBISIOUIUXCS
CUCTEMHBIMU VIS OTJAENbHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO11ue ecTeCTBEHHOHAaYUHbIE TOHSATHS: HAYYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIH3,
CUHTE3, Kiaccu(ukanus, MEepUOIUY HOCTh, HAONIOJEHUE, HKCHEPUMEHT, MOJICIHpPOBaHUE,
U3MepeHue, MoJIeNb, IBJICHUE, TApHUKOBBIN A3 PeKT, TeXHOIOoTrus, MaTepraisl. dusnka: marepus,
aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUI
3apsij, MPOBOJHUKH, TMOJYIPOBOJAHUKH, IUAIEKTPUKU, (POTOIIEMEHT, WHAUKATOP, BEIIECTBO,
Teso0, 00bEM, arperaTHoe COCTOSTHUE BEIIECTBA, a3, PacCTBOP, PACTBOPUMOCTb, KPUCTATINYECKAsS
pemérka, criaBbl, GU3NYECKHe BEIHYMHBI, €AUHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
MJIaHeTHl, 3B€3/1b1, CoJHIIE.

buonorus: ¢gorocunrtes, apixanue, Ouocdepa, SKOCUCTEMa, MUHEpATbHBIE yIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA .

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJBI, MOJE3HBIE

HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

KanennapHo-temaTnuyeckoe nJiaHMpOBaHMe 10 XMMHH 8 KJacce
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Ne| Paznen. Tema ypoka Ko | Hdara Hcnonvzoseanue
J- | IpOBEIEHU
P 0bopyoosanusn

BO | A
4Ja «Touka pocma
co
B

Tema 1. XuMusi — Baknasi 00J1acThb

€CTeCTBO3HAHUSA U MPAKTHYECKOH

AesiTeJIbHOCTH YesioBeka (5 4)

1 | Ilpeamer xumuw Pois XUMUM B )KU3HH 1
YeJI0BEKa. XUMUsS B CUCTEME HayK. MeTo bl
MO3HAHUS B XUMUHU.

2 | 3HaKOMCTBO C MMPaBUJIaMHU OE30MTACHOCTH U 1 [udposas
npuémMamu paboThl B XMMHUYECKOH J1abopaTOpuH. naboparopust
[IpakTnueckas pabora: RELEON
Ne 1. IIpaBuna paGoTsl B 1abOpaTOpuu 1 Hudporoii naTank
npuéMbI 0OpaleHus ¢ 1abopaTopHBIM TEMIIEPaTypbl
000pynoBaHUEM CnuptoBka Ceua.

3 | Tena u BemecTBa 1

4 | ®dusnyeckre CBOWCTBA BEIIECTB. ATperaTrHoe 1
COCTOSIHUE BEILIECTB .

5 | Yucrele BemecTBa 1 cmecH. CriocoOsl 1 [udposas
pazaenenust cMeceil. IlpakTuueckast padoraNe nabopaTopus
2. Paznenenne cMmeceit (Ha mpuMepe OYUCTKH RELEON
MTOBapEHHOM COJIH)

Tema 2. BemectBa
U XMMHYecKHe peakiuu
(A5 9)+1 g

6 | ATOMBI U MOJIEKYIIbI. XUMHUYECKUE TIEMEHTBI 1

7 | 3Haku (CUMBOJIBI) XMMHUYECKUX JIEMEHTOB 1

8 | IIpocThie U CII0KHBIE BElleCTBA. ATOMHO- 1
MOJIEKYJISIPHOE YUECHHUE.

9 | Xumuueckas ¢popmyia. BaeHTHOCTh aTOMOB 1
XMUMHUYECKUX IJIEMEHTOB

1 | 3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. 2

0 | OtHOCHTENBbHAS aTOMHAs Macca.

- | OTHOCUTeNbHASI MOJIEKYJISIpHASI Macca .

1

1

1 | MaccoBas 107151 XUMHUYECKOTO JIEMEHTa B 1
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COCAMHCHNN

duznyeckre 1 XUMHUECKHE SIBIICHHUS

A w N

Xumuueckas peakuus. [Ipuznaku

" YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

XHWMHUYECKUE YPAaBHEHHUS

Turnbl XMuMHYECKUX peakuuil. Peakuus
COeTUHEHUS

Peakuus paznoxenus

Peakuus 3amenienus

Peakuus ooMena

oN O - o ~N - (o o (2l o

3aKkOoH COXpaHEHHUs Macchl BemecTs. M. B.
JIOMOHOCOB — y4€HBIN SHUUKIONEINCT.

BECHI
TCXHOXUMHNYCCKHUEC
WJTU DJIEKTPOHHBIE;
CBeyYa; Kojba
IIockononuas 250
MJI; JIOJKKA JJISI
COKUTaHUS

BEILIECTB

KontponbHas padora Ne 1

Tema 3. Bo3ayx. Kucsopoa.

Oxcuanl
(5)

NN

BOSI[YX — cMech razoB. CocTaB BO3yXa
KI/ICJ'IOpOI[ — QJICMCHT U ITPOCTOC BCIICCTBO.
O30H — AJIJIOTPOIIHAA MO,Z[I/I(l)I/IKaLII/ISI KHCJIIOpOJa

w N

Haxoxnenue KHCJIOpO/Ja B IIPUPO AL,
(I)I/IBI/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I
OKHCJICHUS, TOPCHUC. [Tonsrue 00 OKCHIax

CrniocoOblI oJTydeHus: KUCI0poaa B 1ab0paTOpHH
U IpOMBIIIIEHHOCTH. [IpuMenenne kuciaopoa.
IIpakTuyeckas pabora

Ne 3. TlonydeHnue u coOupanue Kuciaoposa,
HU3YyYEHHUE €r0 CBOMCTB.

TemnnoBoit 3¢ ekt XUMHUECKON peakinu,
MOHATHE O TEPMOXUMHUYECKOM YPABHEHHH, K30
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N OHAOTCPMHUYCCKUX PCAKIIHAX

DN

TomuBo (yroyib 1 MeTaH). 3arps3HeHUE
BO3/IyXa, CIIOCOOBI €ro Mpe0TBPAICHHS.
Ycunenne napHuKoBoro 3¢ dekra, pazpymeHue
030HOBOTO CJIOS .

Tema 4. Bogopoa. CoctaB KucJjot u coueii (5

4)

BOI[OpO[[ — OJICMCHT U IPOCTOC BCUICCTBO

oo N ~N N

Haxosxnenue B mpupoe, pusnyeckue u
XUMUYECKHE CBOMCTBA (HA IPUMEPE
B3aMMOJICHCTBHUS C HEMETAUIa MU M OKCHJIAMU
METaJlJIOB

O© N

[Ipumenenue, cnocoObl MOTy4YeHUs: BOAOPOA.

[IpakTnueckas padbora Ne 4. [Tonydenue u
co0upaHue BOIOPO/Ia, U3yUYEHHE €r0 CBOICTB

o w

CocTaB KUCIIOT U coJieit

Tema 5.
KosimyecTBeHHBIE OTHOLIEHUS B XUMUH

(4 =)

KonunuecTBo BemectBa. Mosib. MouisipHasi macca

3akoH ABoraapo. MosipHbIii 00BEM Ta30B .

W w w N W

o1 w

Pacuértel mo xumMmuye CKUM YPaBHCHUAM.

Tema 6. Boga. PacrBopsl. Ilonsitue 00
OCHOBaHMSAX (5 u)

o W

du3nyeckue CBOMCTBA BOIHI. Ananu3 u cuHTE3
— MCTOJbI U3YUCHUA COCTaBa BOJLI.

~N w

XYMHUYECKHE CBOMCTBA BOIBI (pCaKI_II/II/I C
METallllaMH, OKCHAaMHU METAJIJIOB 1 HEMETAJIJIOB

CocraB ocHoBanuil. [lonsTre 06 nHAMKAaTOpaxX

[udposas
nabopaTopus
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RELEON

[Tudposoii pH.
LITATUB C 3aKUMOM,;
AT XUMHUYECKUX
CTaKaHoB (25 min);

MIPOMBIBAJIKA
3 | Boma kak pactBoputesb. PacTBOpEI. MpUOOp AJI OTIBITOB
9 | PacrBopuMOCTh BelIeCTB B Bojie. [IpakTruueckast C DJIEKTPUIECKUM
pabora: TOKOM; UCTOYHUK
MOCTOSIHHOTO TOKa:
Ne 5. [IpuroroBnenue pacTBOpOB ¢
. . . , pOOUPKU — 2 IIT.
OTIpeNIeNIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO
IPOHYMEPOBAHHEIE,
BEIIIECTBA.
JTY4INHKA;
CIIMPTOBKA,
npoOku — 2 T,
MTUHIET
4 | Posb pacTBOPOB B IPUPOJE U B )KU3HU
0 | yenoseka. KpyroBopoT BOIbI B IPHPOJIE.
3arpsisHEeHUE NIPUPOAHBIX BoA. OXpaHa U
OYHUCTKA MTPUPOTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChl HEOPraHUYECKHX
coeIMHEeHU I
(Ql9)+ 14
4 | Knaccudukanus HEOPraHUYECKUX COCAUHEHUM.
1
4 | Oxcunel: cocTaB, Kiaccupukaims (OCHOBHBIE,
2 | kuCIOTHBIE, aM(pOTEPHBIE, HECOIEOOPA3YIOIIKE),
- | HOMeHKJIaTypa (MeXIyHapoJHas U
4 | TpuBHanbHAas).
3 .
[Tonyuenue u XuMU4YeCKHe CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB.
4 | OcHOBaHWMsI: COCTaB, KIIACCHU(HUKAIINS, [Hudposas
4 | nomeHKiIaTypa (MeXIyHapOIHAS U naboparopus
- | TpuBHAaNIbHAs), PU3NUECKUE U XUMUYECKUE RELEON
4 | cBoiicTBa, CIOCOOBI MOTYYECHHS .
5 ’ i [Tudposoii pH.
IITaTUB C 3AKUMOM,;
AT XUMHYECKUX
CTakaHoB (25 mn);
MPOMBIBAJIKA
4 | KucnoTtsl: cocTaB, Knaccudukanusi,
6 | HoMeHKaTypa, pU3NYECKHE U XUMHUYE CKUE
- | cBolicTBa, CIOCOOBI MOJTYYEHUSI.
4
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Psan akTUBHOCTH METAJIOB

oo M

Conu (cpemHue): HOMEHKIATYpa, CIIOCOOBI
IIOJIy4E€HUS, B3aUMOICUCTBUE COJIEH C
MeTaJUIaMH, KUCIIOTaMH, IIeJI0YaMHU U COJIIMHU

I'eneTnueckas cBsI3b MEXKy KJIacCaMU
HEOPraHUYECKUX COEAMHEHUI

= ol o o1 o b~

[IpakTnueckas padoTa:

Ne 6. Penienune sxcnieprMeHTalIbHbIX 3314 110
TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIMHEHUI

Hudposas
naboparopust

RELEON

[Mudposoii pH.
HITaTUB C 3aKUMOM;
AT XUMHYECKUX
CTakaHoB (25 mn);
IIPOMBIBAJIKA.

N Ol

KonTtponsHast padota Ne 2

Tema 8. [lepuoanyecknii 3aK0H M epHOINYEC
Kas cucTeMa XuMu4eckux 3jemenToB JI. ©. M
enjgesie esa. CtpoerHue aroma (7 )

w o1

HepBHe TIOIIBITKH KJ'IaCCI/I(i)I/IKaI_[I/II/I XUMHUYCCKUX
anemenToB. [lorsarue o rpymomax CXOoIJHbIX
9JICMCHTOB (I.HGJ'IO‘I HBIC 1 TICJTIOYHO3EMCEIIBHBIC
MCTaJIbI, T'aJIOT'€HbI, UHCPTHEIC FaSBI) .

DneMeHTbI, KOTOpbIe 00pa3yroT aMm(oTepHbIe
OKCHJIbI Y TUAPOKCUIBI

o1 o1 H O

[leproauueckuii 3aK0H U MepUOInYeCcKast
cUCTeMa XMMHUYECKUX 31eMeHToB [I. U.
Menneneea. [lepuoibl, rpymnibl, DOATPYIIHL.
OuU3NYECKUIl CMBICI MOPSAIKOBOTO HOMEpa
3JIEMEHTa, HOME POB MEPHOa U TPYIIIIHI.

Crpoenue atomoB. CocTaB aTOMHBIX SITIED.
H30TOmNEI

~ O1 o O1

OnexTpoHbl. CTpoeHHE NEKTPOHHBIX 000JI04eK
aTOMOB epBBIX 20 XUMUYECKUX 3JIEMEHTOB
nepuoanueckoit cucremsl /. . Menneneesa

XapakTepuCTUKAa XMMUYECKOTO 3JIEMEHTA 110 €ro
MOJIOKEHUIO B Iepuoauyeckon cucreme /. 1.
Menneneesa

©o o1

3HadecHUE INepuoaAnYCCKOro 3aKkOHa

U [IEPUOUYECKON CUCTEMBI XUMUYECKUX
JJIEMEHTOB JJIS PA3BUTHS HAYKU U IIPAKTUKHU. [I.
N. MeHnneneeB — y4€HbIN, IIEAArOT U
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IPpaKIaHUH.

Tema 9. Xumunueckas CBf3b.

OxucauTeabHO-
BOCCTAHOBHTEJbHbIE PeaKIHH
(89)
6 | DIEeKTPOOTPHUIIATEIBHOCTh ATOMOB XUMHUYECKUX
0 | onemenrtoB
6 | MonHas xuMu4eckas CBsI3b Hudposas
1 1abopaTopust
RELEON
Hudporoii naTunk
TEeMITepaTypbl
IUIATHHOBBIN;
JATYUK
TeMITepaTypbl
TepMONIapHBIN
6 | KoBajeHTHO-TIOISIPHAS CBS3h [Mudpoas
2 nmabopaTopust
RELEON
Hudposoii naTank
TeMIIepaTypbl
IUIATHHOBBIN;
JaTYUK
TeMIIepaTypbl
TepMOMapHbIi
6 | KoBaneHTHO- HemosIpHAs CBSI3b
3
6 | CreneHb OKHCIIEHUS
4
6
5
6 | OKHCITUTETLHOBOCCTAHOBHUTEIIBHBIC PEAKIINU
6 | (OBP). IIpomeccel OKHCACHHS U
- | BoccTanoBieHus. OKHCIUTENN U
6 | BoccTaHOBHUTEINH.
7
6 | KontponbHas paborta Ne 3
8
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Kaﬂeﬂnapﬂo-TeMaanecxoe

IJIAHUPOBAHUEC 110 XUMHHU 9 kiacc

Tema pa3zgena u ypoka

Komnunuects
0 4acoB

ara
MpoBeJIe
HUA

Hcnonwvzosanue
ooopyoosanus

«Touka pocma

IToBTOpPEHUE M
yriy0JieHue 3HAaHUH OCHOBHBIX Pa3/1esioB
Kypca 8 kiacca

(5u)+ly

[Iepnoanueckuit 3akoH. [leproauueckas
CUCTEMAa XMMUYECKUX d1eMeHToB JI. M.
MenneneeBa. CTpoeHHE aTOMOB

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHUX DJIEMCHTOB IMEPBBIX TpéX
IEpUOJA0B, KaJIMs, KaJIbIUA U UX
COG)II/IHGHI/II\/’I B COOTBETCTBHH C ITOJIOKECHUEM
2JIEMEHTOB B MIEPUOIUYECKON CUCTEME U
CTPOEHHEM UX aTOMOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIECTB (MEeXIyHapoHas
Y TPUBUATIbHASA)

XuMHUYecKre CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K Pa3JIMYHBIM KJaccam
HEOPraHUYECKUX COCAMHCHUH, X
T€HETUYECKas CBSI3b HEOPTraHUYCCKUX
BEIIECTB

CrpoeHnue BemecTBa: BUAbl XUMUYECKOMN
CBsI3U. THUIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA
KPUCTALUIMYECKON PEIIETKH .

Hudposas
nabopaTopus

RELEON

[udposoii
aTIuK
TEeMIIepaTyphbl
IUIATHHOBBIN

KonTposnbsHas padoralNel

Tema 1. OcHOBHBIE 3AKOHO MEPHOCTH
XHUMHYECKHX PeaKIui

(4 )

Knaccugukanus XuMHUUeCKUX peakiuuii mo
Pa3IMYHBIM PU3HAKAM.

Ilonstue o CKOPOCTH XUMHUYECKON pCaKkuuu.

[udposas
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ITonsaTre 0 TOMOTEHHBIX U TCTCPOTCHHBIX

nabopaTopust

peaKIusX . RELEON
[Mudpooii
JATYUK
TEMIIEPaTyPhI
TJIATUHOBBIN
9 [ToHsiTHE O XUMUYECKOM PABHOBECHUH. Hudposas
®DakTOpBI, BIUSIONINE HA CKOPOCTh nabopaTopust
XUMUYECKON PEAKLUU U MTOJIOKEHUE RELEON
XHUMHYECKOTO PAaBHOBECHSI . .
p [Mudposoii
JATYNK
TEMITIEPATyPHI
TJTATUHOBBIN
10 | MexaHu3M OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX PEaKITUi
(37IeKTpOHHBIN OalaHC OKUCTUTETHHO-
BOCCTaHOBUTEJb HOM pEaKIIu).
Tema 2. JjieKTPOIMTHYECKAS 1M CCOLUALL
usi. XHMUYECKUEe PeaKMi B PacTBOpax
(89)
11- | Teopwust ACKTPOIUTHICCKOMN TUCCOIHAIINH. [udposas
12 | DaekTpoNUTH U HEINEKTPOIUTHL. KaTHOHBI, naboparopust
aHWOHBI. MeXaHU3M IUCCOLHY alliH BEIECTB RELEON
C pa3IMYHBIMU BUJAMH XUMUYECKON CBS3H. .
[udposoit
Crenens mucconuanui. CHIIBHBIE U CIIa0bIE ATHHK
AIIEKTPOJIUTHI
AIIEKTPOTIPOBOJL
HOCTH
13- | Peakiiuu HOHHOTO OOMEHA, YCIOBHS UX Hudposas
14 | nporexanus. oHHBIC ypaBHEHUS PEAKIIUHA. naboparopus
RELEON
[udposoit
JaTUYUK
AIIEKTPOTIPOBOJ
HOCTH
15- | Xumudeckue cBOHCTBa KHCJIOT, OCHOBA HUI
16 | u comneii B cBeTe mpeCTaBICHUI 00
ANEKTPOJIUTUYECKON TUCCOLIUAIIUT
17 | IlonsiTve 0 TUAPOIU3E COJEH.
18 | IpakTtudeckas padora Ne 1 Penienue [Tudposas
AKCMEPUMEHTATBHBIX 3334 10 TEME naboparopus
RELEON
[udpooii
JTaTUYUK
AIIEKTPOIIPOBOJL
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HOCTH

Tema 3. O6mas
XaPaKTePUCTHKA XMMHYECKHX 3JIeMEHTOB
VIIA-rpynnbl. I'asorensl (4 1)

19

OO61ast xapakTepuCTHKA raJIOTeHOB .
Oco0OeHHOCTH CTPOSHHS AaTOMOB 3THUX
OJICMCHTOB, XapaKTCPHBIC AJI1 HUX CTCIICHU
okucienus. CTpoeHue u GU3NICCKIe
CBOMCTBA IMPOCTBIX BEUICCTB — I'aJIOTCHOB

20

XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
(B3auMoeiicTBHE C METAJUIAMH,
HEMeTallJIaMHy, 1iesiouaMu). XJI0pOBOAOPO/I.
ConstHast KUCIIOTa, XMMHUYECKHE CBOMCTBA,
MOJIy4YE€HHUE, IPUMEHEHHE.

21

DU3MONIOTrNYECKOE ICUCTBUE XJI0pa U
XJIOPOBOJIOPO/Ia HA OPTraHU3M YEJIOBEKA.
Baxwueiimme Xmopuasl U KX HAXO0XKJIECHUE B
MPUPOJE .

Hudposas
naboparopust

RELEON

22

[IpakTnueckas padoTa:

No 2. TlosnydeHue COJITHOM KHUCIIOTHI,
HU3y4YEHHE €€ CBOMCTB

Hudposas
naboparopust
RELEON

Tema 4. O01as XapakTepucTUKa
XMMHUYECKUX djieMeH- TOB VIA-rpynmnsbl.
Cepa u eé coennHeHu (5 )

23

OO6mrast xapakTepucTuKa 3ieMeHToB VIA-
rpymmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB
3THUX 3JIEMEHTOB, XapaKTepHbIE I HUX
CTETIeHH OKUCIICHUS

24

Crpoenue u pusnveckre CBONCTBA MPOCTHIX
BEIECTB — KUCJIOPOJa U CEPHI.

AnnoTponHbie MOIU(UKALIUNA KUCIOPOIa U
cepbl. XMMHUYECKUE CBOMCTBA CEPHI.

CepoBosiopos, cTpoeHue, (pu3nueckue u
XUMHUYECKHe cBOicTBa. OKCHUIIBI CEepbl KaK
MIPE/ICTAaBUTENH KUCIOTHBIX OKCHJIOB

25

CepHaﬁ KHCJI0Ta, (I)I/ISI/I‘ICCKI/IG

1 XUMHYECKHe CBOMCTBA (00IHe Kak
MIPeICTaBUTEINSI KJIacca KUCIOT U
cneruduIeckue), MpUMEHEeHNE

[udposas
nabopaTopus
RELEON

[udposoit
JATYHK
AIIEKTPOIIPOBOJL
HOCTH

26

XUMUYECKHUE pCaKiuy, JexKaune B OCHOBC
MMPOMBILIJIICHHOT'O crocoba MOJIYyUYCHUA
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cepHOM KucnoThl. Coy CEpHOIN KUCIIOTHI.

27

Haxoxnenue cepbl 1 €€ coeIMHEHUI

B IIpHUpoJIe. XMMHUYECKOE 3arpsi3HEHUE
OKpYKaIOLIEH CpeJibl COCTUHEHUSIMH CEPbI
(KUCITOTHBIE 0K/, 3arPsS3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €0 MPEA0TBPAILECHUS

Tema 5. O6mas

XapaKTEePUCTUKA XUMHYECKHX 3JIEMEHTOB
VA-rpynnsl.

A30T, ¢pocdop u ux coenuHenust (7 1)

28

OO6mras xapakTepucTuKa 3J1eMeHTOB VA-
rpymnmnbl. OCOGEHHOCTH CTPOEHMS aTOMOB
OTUX BJICMCHTOB, XapaKTCPHBIC JII HUX
CTCIICHU OKUCJIICHUA

29

A30T, pacipocTpaHEHUE B IPUPO/IE,
(uznyeckre 1 XMMUYECKHUEe CBOICTBA.
KpyrosopoT azota B npupoae

30

AmMMUax, ero (pu3nYecKue U XuMUYECKHe
CBOMCTBA, TIOJIydeHHe U ipumeHenue. Coaun
aMMOHHSI, UX (PU3NYECKHE U XUMUYECKUE
CBOICTBA, MPUMEHEHUE.

[Tpaktuueckas padora Ne 3. [Tonydenue
aMMHaKa, U3y4eHHUE €ro CBOMCTB.

31

A3oTHas KHCJI0Ta, e€¢ pu3ndeckue u
XUMHUYECKHE CBOMCTBA (OOIINE KaK
MPEJICTAaBUTEIIS KJIacca KUCIOT U
cnenuduueckue). Mcmonap3oBanue
HUTPATOB U COJICH aMMOHHS B KQ4eCTBE
MHHEPAJIbHBIX yI00peHU

Hudposas
nmabopaTopus

RELEON

[udposoit
JATYNK
AIIEKTPOIIPOBOT
HOCTH

32

XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen
Cpelbl COeTMHCHHUAMU a30Ta (KUCIOTHBIE
JIOKJIU, 3arpsi3HEHUE BO3/Y Xa, IOYBBI U
BOJIOEMOB

33

docdop, aUIOTPOIHBIE MOTUPUKAITUH
docdopa, puzndeckue U XUMHIECKHE
CBOMCTBA

34

Oxcun pochopa(V) u pochopHas kuciorta,
(du3MUecKre 1 XMMUYECKHE CBONCTBA,
nonydeHue. Mcnons3oBanue gpocdaros B
Ka4eCTBe MUHEPAJIbHBIX YIO0OpEHHIA.
3arpsi3HeHNE IPUPOTHBIX BOJOEMOB
dbocdaramu

Tema 6. O0mas XxapakTepuCTUKA XUMUYe
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cKux djaeMeHnToB IVA-
rpynmnbl. Yrjepoa U KpeMHUl U UX COeIu
HEeHHus

(8u)+1
35 | Yruepon
36- | Okcupl yriepoja, ux GU3NYSCKHUe 1
37 | XMMHUYECKHE CBOWCTBA.
38 | YroapHas KuciioTa U €€ COIH, UX
(du3HUecKre 1 XUMUIECKHE CBOMCTBA,
MOJTy4eHHUE U TIPUMEHEHUE.
39 | [lepBoHaYasIbHBIC TIOHITHS 00
OpPraHMYECKUX BEIIEeCTBAX KaK O
COEJIMHEHUSX YIJIepo/ia: 0COOEHHOCTH
cocraBa U cTpoenus. [lonsarue o
OMOJIOTMYECKH BKHBIX BEIIECTBAX: KHUPAX,
Oenkax,
40 | KpemHuii, ero pusnueckue u XHMHUYIECKHE
CBOWCTBa, IMOJTyYeHUE U TIPUMEHEHUE.
41 | Ilpaktudeckas padora Ne 4 [Tomydenne [Mudposas
yriaekucioro rasa. Kauecrsennas peakuus naboparopust
Ha KapOOHAT-HOH RELEON
[udposoit
JaTYUK
AIIEKTPOTIPOBOJL
HOCTH
42 | Ilpaktuyeckas padara Ne 5 Pemenue Hudposas
SKCIEPUMEHTAJIBHBIX 3334 110 TEME naboparopus
«Hemerambi». RELEON
[udposoit
JATUYUK
AIIEKTPOTIPOBOJ
HOCTH
43 | KoHtpoJsibHas paboTa
Tema 7. O01IHe CBOHCTBA METALJIOB
(44)
44 | OOmiast XapaKTepUCTUKA XUMUYESCKHX
AIIEMEHTOB — METAJIJIOB HA OCHOBAaHUH HX
MOJIOKEHUS B IEPHONUECKOH crcTeMe
XUMHUYECKUX demMeHToB /[ . 1.
MenpeneeBa v CTPOCHUS aTOMOB
45 | CtpoeHue MeTaioB. Meraindeckas CBsi3b

U METAJUIMYECKasi KpUCTaJUIMIecKast
pemérka. DIeKTPOXUMHUYECKUN PsijL
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HaIpsHKEHUH METaJUIOB

46

duznueckre 1 XUMHUYECKHUE CBOMICTBA
METAaJIOB .

47

OO0mue crocoObl TOTYYCHHS METAJUIOB.
[TonsiTne 0 KOPPO3UU METAIIIOB U OCHOBHBIE
CTIOCOOBI 3aIIUTHI OT KOppo3un. CrutaBel
(ctamp, 4yryH, JOPAJTIOMUHUN, OpOH3a), UX
MpPUMEHEHHE B OBITY U IIPOMBIIIIEHHOCTH

Tema 8. Baskneiilme MeTa/lIbl 1 UX CO€
MHEeHUs

(16 u)+ 2

48

Illenounbie MmeTassl. [lonoxkeHnue B
MEPUOINYECKON CUCTEME XUMHUECKUX
anemenToB J[. . Menneneesa, crpoeHue
atomoB. HaxoxaeHue B mpupoe .

49-
50

dusndecKue 1 XUMUYECKHUE CBOMCTBA (Ha
MpUMEPE HATPUS U KaJIHS

51

OKCI/I)II)I U TUAPOKCUIBI HATPUSA U KaJINUA

52

[IpuMeHeHne MEeNOYHBIX METAIOB U UX
COECIUHEHUN.

53

IllenoyHo3eMeNnbHBIC METAIIJILI MAarHUHN U
KaJbIUi, CTpoeHHue aToMOB. [losioxe Hue B
MEPUOANYECKON CUCTEME XUMUYE CKUX
anemenToB J[. 1. Menneneera.

Haxosxnenue B mpupoie

54-
55

duszndeckne ¥ XUMHYSCKHE CBOMCTBA
KaJlbIMA 1 MarHus

56

Baxneiimme coequHeHns Kaabus (OKCHI,
TUAPOKCHI, COJIH).

57

JKecTkocTh BOBI M CIOCOOEI €€
ycrpanenus. [Ipaktudeckas pabora Ne 6.
KE&cTKOCTh BOJIBI M METO/IBI €€ YCTPAHEHUS

58

AJIOMUHAH.

59-
60

®u3nuecKrue 1 XMMUYECKHE CBOMCTBA.
AmboTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHIA

61

Keneso.

[udposas
nabopaTopHs
RELEON

[udpooii
JATYUK
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JaBJICHHUA

62

duznueckre 1 XUMHUYECKHUE CBOMICTBA
JKenes3a

63

Oxkcunpl, TuIpoKCcubl U cou xeneza(ll)

u xxene3a(Ill) .

64

[IpakTuueckas padora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 33a4 110 TEME
«Metamis» .

Hudposas
naboparopust
RELEON

[Hudposoit
JATYUK
JTaBJICHUS

65

KonTponbHas padora Ne3

Tema 9. BemectBa 1 MaTepuabl B KU3H
U YeJ0BeKa

3 )

66

HoBsie MmaTepuraibl U TEXHOJIOTUH.
BeniecTBa 1 MmaTepuaisl B IOBCETHEBHOM
JKU3HU YEJIOBEKA. XUMHUS U 3[I0POBBE.

bezonacHoe ucnonb30BaHNue BENIECTB U
XMUMHUYECKUX pPEaKLUil B OBITY.

67

[IpupoHBIE HCTOYHUKH YTIIEBOOPOIOB
(yrosb, IpUPOTHBIN ra3, HEPTH), MPOIYKTHI
WX TIEpepabOTKH, UX POJIb

B 6BITy H IIPOMBIINUIICHHOCTH

68

OCHOBBI KOJIOTHYECKON TPaMOTHOCTH.
XHUMHYECKOE 3arps3HEHUE OKPYKAr0 IIeH
cpenbl (peenbHO TOMyCTUMAs
koHIneHTpamus Bemects — [1/1K).

PoJib XuMuUM B pEeIICHUN 3KOJIOTHYECKUX
npooieM
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TOUKA \!pocm

Jlaboparopusie padoTsl 8 kinace [Ipaktudeckast padora Ne 1. «V3yueHue cTpoCHHs IIIIaMEHI
Teopernueckas yactb: ['opeHrE — CII0KHBIN ITPOLIECC, CONIPOBOXKAAIOLIUNCS BBIICICHUEM
SHEpPruy, KaK IpaBuiIo, B

BH/JIE TEILJIa U CBeTa. Pa3nmnyaioT roMOreHHOE ropeHue (Harpumep, npu padboTe ra3oBoi
TOPEJIKH), U TETEPOre€HHOE TOpEeHne (HarpuMep, TOpeHre CIMpTa U CyXoro roproydero). B
PaccMOTPEHHBIX IPUMEPAX IJIaMsI UMEET CXOJIHOE CTpoeHue. B HEM MO>KHO BBIJICIUTD TPU
YacTH.

BHyTpeHHui KOHyC TEMHOTO 11BeTa (B Cilyyae Ia30BOM TOPENIKU CUHEro I[BETa) ¢ HU3KOU
temmneparypoid ~ 300—500 °C. 3nech MpOUCXOIUT UCTIAPEHHUE U PA3JI0KEHUE TOPIOYETO
BEIIECTBA.

CpenHuii BOCCTAHOBUTEIbHBIA KOHYC COCTOUT U3 CMECH BO3/yXa U TOPSIIEro rasza. 31ech Mo/
BIusiHueM Oosee Bbicokoi Temnepatypsl (1500—1800 °C) npoayKTsl HCIAPEHUS U PA3JI0KEHUS
TOPIOYMX BEUIECTB aKTUBHO PEAarupyroT ¢ KUCI0poaoM. Ecim gacTe yriepoaa ocraércs
CBOOOJHOM, TO €ro MeJbyaiiliie 4acTUIbl paCKaISIOTCS U MPUIAIOT IJIAMEHH SIPKOE CBEUYEHUE.
Ota yacTh iaMeHu 6orata yrapHsiM ra3oM CO — CHIIbHBIM BOCCTaHOBUTENIEM, [TO3TOMY €€
Ha3bIBAIOT BOCCTAHOBUTEIHHOM. ToUuka HanboJiee BEICOKOM TeMIIEPaTyphl HAXOAUTCS Ha OCTPUE
BOCCTaHOBHTEIIBHOTO KOHYCA.

Brenramit oKMCIUTENBHBIN KOHYC 00pa3yeT HEBHIUMYIO 000JIOUKY, OKPYXKAIOIIYIO TIIaMs.
3,[[60]) HO,H BIIUSHHUEM 3HAUYUTEILHOTO HpI/ITOKa KHCIIOpOAa BO3AyXa MPOUCXOAUT ITOJITHOC OKUCIICHUE TOPIOYEro BEUICCTBA
110 C02 u HZO (IIpY TOPEHUH CYXOro rOpPIOYEro Ha OCHOBE YPOTPOIIUHA TaKxKe 06pa3yeTc;[ N2) HpI/I 3TOM OCTaéTCs
M30BITOK KHCIIOPO/Ia, KOTOPBIM MPU BEICOKOH TeMIepaType 001aiaeT BHICOKOH OKACIUTEIHbHOU
AKTUBHOCTBIO, IO3TOMY BHEIIHSS YacTh IUIAMEHHU HA3bIBAETCS OKUCIUTENBHOU. Vcrionb3ys
MOJUIYB BO3/yXa, MOYKHO YBEJIMUUTh TEMIIEPATypy IUIAMEHHU.

IIpakTHYecKas YacTh. L[eJ'IB OIIbITA: U3YUYUTh CTPOCHUEC IIJIaMEHHU, OIIPEACTIUTh TEMIICPATYPY B
Pa3HBIX €0 30HaX IIPHU UCIIOJIb30BAHUH PA3JIMYHBIX HCTOYHHUKOB TCILIA .

Ilepeuens oamuuxos yughposoii 1abopamopuu’. NaTIUK TEMIIEPATYpPbI
TEepPMOIIapHBIN. JJononnumensnoe 060pyoosanue: MTATUB C 3KUMOM; JAepKaTelb s
poOUPOK; CHUPTOBKA . Mamepuansl u peakmussl’. CIAPT STUIOBBII; CyX0e roprouee; cBeya.

Texnuka 6ezonacHocmu:
1. . PaGora cBsi3aHa C OTKPBHITHIM IJITaMEHEM — OEperuTech 0Kora.

2. . TepMonapa MOCJIC U3BJICUCHUS U3 TIJIAaMEHHU OCTBIBACT HE Cpa3y — 6epeFI/ITeCB oJKora.
3B CIIMPTOBKE COACPKUTCS roprodas )KuJIKOCTb.

HHcmpykuuﬂ K 6blNOJIHEHUIO.
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1.IloaxnrounTe BHICOKOTEMIIEPATYPHBIN JaTUuK (TEpMOIIAapy) K pErUCTPaToOpy AAHHBIX
(xoMITBIOTEPY). 3aKpENUTE NATUYMK B IITATUBE TAK, YTOOBI €0 KOHYMK Kacaucs PUTHIIS
CIIUPTOBKH .

2 . 3axrute ciupToBKy. Korja mokazanusi craOUIN3UPYIOTCS, 3aMUIINTE 3HAYCHHUE
TEeMIIepaTypbl Ha cxeMe riamenu (puc. 1). 3.IlepeMernaiite 1aTUUK TEMIIEPATyphl B CICAYIONIYIO
TOYKY TUTAMEHU B COOTBETCTBUU CO CXeMOHU. [[ist aToro ocnmabsiite Mypty U mepemeriaire e
(BMecCTe ¢ Jankoi U AAaTYMKOM) B Hy’)kHOE MecTo. Korja nokasanust crabMiIn3upyroTcs, CHOBa
3aHOCUTE 3HAUYEHUE TEMIIEPATyPbl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEPATypy BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha CXeMe . 5 .
IToBTOpPUTE NEUCTBUSA CO CBEYOM U CyXUM IOPIOYHM.

TOUYKA \' POCTA
3 6.06patute BHUManue! [Ipu n3yuyeHN cTpOeHUs TUIAMEHU CYXOTr0 FOPIOYEro

ucnosb3yercs 1/4 gacts Tabnetku. Kycodek roprovero moMeniaoT Ha KepaMuIecKyto TUIUTKY.

Puc. 1. Toukn n3mepenus remneparypsl 1ameHu 7 . BHecuTe B uiams CHUPTOBKHM Ha
MOJIMUHYTHI TpoOupKy. V3BiekuTe npoOUpKy U3 INIaMEHU U paCCMOTPHUTE €€ TOBEPXHOCTb.

8 . IToBTOpHTE OMEIT CO cBeuoit. Kakoro mpera oOpazoBaics Hanétr? Yto 3TO 3a BEmEeCTBO?
PesynbraTel usMepenuii/Habmo1eHui

Hctounuk Temmneparypa 0koJ0 Temnepatypa B cpeHen Temnepatypa B
Ne TETUIOTHI ¢buTtmis (Kycouka YacTH INIaAMEHU BEPXHEN 4YaCTH
- TOPIOYEro) TJIaMeHu

1 | CoupToBka

2 Cseua

3 | Cyxoe
roprodee

Buwisoowi:

B BBIBOJaX yKa3aTh, KAKOM MCTOYHUK TEIIOTHI MPEAIOUTUTENBHO UCIOIb30BaTh B XUMHUUECKON
1abopaTopuu U MoYeMy .

Koumponwvnuvie 6onpocul:
1 . Kakoil ucTouHUK MIaMeHu ObLT Kcronb3oBaH? 2 . Kakast yacTh miiameHu camas ropsiaas?

3 . Jlo kakoii MakCUMaIbHOU TeMIepaTypbl yaaéTcs nporpeTs repmomnapy? 4 . Uto ropsuee —
LEHTp IJIAMEeHH WJIH Kpas?

1. . Hoquy CIIMPTOBKA I'OPUT IMOYTH 6GCI_IB6THBIM IIJTaMCHEM, a CB€4Ya — CBCTHH_II/IM?
MoO>KHO 11 HCIIOJb30BaTh CBEUH B na60paT0pHH BMECTO CHI/IpTOBOK?

2. . Kakue npoayKTbl TOpeHHs OJMHAKOBBI y CHUPTOBKHU U cBeun? 7 . 3agaHue s
noarotrosku k I'A, BIIP

ITpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOXOIUMO: 1.B35Th IPOOUPKY B PYKHU U
HarpeBarthb Ty YacTb, I/I€ JIEXHUT BELIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE U HarpeBaTh Ty
4acTb, I'/I€ JIEKUT BEIIECTBO;
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3.B34Th MIPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aT€M Ty YaCTh,
/i€ JISKUT BEUIECTBO; 4.3aKpEnuUTh MPOOUPKY B IITATUBE, IPOTPETh BCIO MTPOOUPKY, a 3aTEM TY
4acTh, T JeKUT BemecTBo . ([IpaBuibHbBIN OTBET: 4 .)

8.3amganue s pa3BuTHs PyHKIIMOHATEHON TPAaMOTHOCTH

B xnure Maiikna ®apanes «/ctopust cBeun» aBTOp OMMUCHIBAET OIBIT, KOTOPBIA OH
JIEMOHCTPHUPOBAJ HAa CBOMX JIEKIMSIX. B mu1aMst cBeur OH moMenal U30THYTYIO CTEKISIHHYIO
TpyOKy. OIMH KOHeI TPYOKH OIycKajcs HeJaleKo OT (GUTHUIIS, BTOPOU BBIBOJMJIICS HA
HECKOJIbKO CAaHTUMETPOB OT IUIaMeHU. Hepe3 HeKoTopoe BpeMs K KOHILY TPYOKH MOTHOCHIIN
ropsutyto Jyduny. [losBisiioch miaams, KOTOPOE CyIIECTBOBAJIO OT/IENBHO OT MJIaAMEHH CBEYH.
Kak MOXHO 00BSICHUTH 3TO SIBJICHHE?

OtBet: B 310 wacTu muaMeHu MpOUCXOAUT UctiapeHue napaduna. [lapsl mapaduHa Ha BO3ayXe,
IIPY MOJKUTAHUU, 3arOPArOTCS.

Puc. 2. OneIT ¢ ID1aMEHEM CBEYH

TOUKA \"POCTA

JdemoncTpaunoHHbIi 3kcniepumMenT Ne 1. «Bovloenenue u nonowienue menia —
NPUZHAK XUMUYECKOU PeaKyuu

Teopernueckas yacts. Pabota npoBoautces npu uzyueHun TeMbl «lIpu3Haku XUMUYECKUX
peakuuii». Beinenenue u

MOTJIOIIEHUE TEIJIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIM BEILLIECTB, BbIJCJICHUE ra3a SBIISIOTCA
OCHOBHBIMH NMPU3HAKAMU XUMHUYECKUX peakiuil. Takke uMeeT CMbICH MOBTOPUTH paboTy mpu
BBEJICHUU TIOHATHUS «TETIOBOM APHEKT PEaKIIHID) .

IIpakTHyeckas 4acThb. HGHL pa6OTLIZ MIpOACMOHCTPUPOBATH BBIJACJICHUC W IIOTJIOIICHUC TCILIA
IIpU XUMHUUYCCKUX PCAKIUAX. CBs13aTh NMOKa3aHUs AaTUUKa TEMIICPATYypPhl C 0CA3ATCIIbHBIMU
OIMYIICHUSMH.

Ilepeuensy oamuuxos yughposoii nabopamopuu. TaTIUK TEMIIEPATYPbI TNIATHHOBBIMN.

Lononnumenvnoe 06opyoosanue: 1Ba XUMUYECKUX crakaHa (50 mi1), MpoMbIBajKa ¢
JTUCTUITMPOBAHHOM BOJIOM, CTaKaH JUIsl CIMBA OTPaOOTaHHBIX PACTBOPOB.

Mamepuansi u peakmugol. aTFOMMHHAEBAs IPOBOJIOKA UK rpanyiibl, 20%-Helii pacTBOp
runpokcuaa Hatpust NaOH, 10%-nslii pactBop ykcycHo# kuciaotsl CH3COOH, runpokxap6onaT
natpust NaHCO3 .

Texnuka 6ezonacnocmu: 1 .Pabotath B oukax. 2. Tpebyetcs cobmonenue Mmep 0€301acHOCTH
npu paboTe ¢ THAPOKCUIOM HATPHSI U HarpeBaTeIbHBIMH IPUOOPaMHU.
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Uncmpykyus k eveinoanenuro. 1.B xumuueckuiil crakan Haneite pactsop menoun NaOH.
W3mepbte ero remnepatypy. [lomectute rpanyibl WM IPOBOJIOKY aTFOMHHUS TaK, YTOOBI HAJ|
HUMH OCTaBaJICs ciIoi kuakocTH. Korga Haunércs peakiusi, 00paTuTe BHUMaHHUE MIKOJIHHUKOB
Ha BbIJIEJICHHE ra3a U yBEIMUEHUE TeMIepaTypsl. JKenaTenbHo (eciu peakuus UAET HE CIIMILIKOM
OyYpHO) IPOWTH IO KJIACCY U JaTh MIKOJIBHUKAM MOTPOTaTh CTaKaH, YT00BI YOSIUTHCS, UTO €TO
coJiepkuMoe pazorpenock. OTMETbTE MaKCUMaJIbHYIO TeMIIEpaTypy pactBopa. [lomydueHHblit
pe3ynbTaT 3aHeCUTE B TAOIUILY .

2.IIpomo¥iTe aT4MK TEMIIEPATYPHI BOJOU. B cTakaH HaJleUTe YKCYCHYIO KHCIIOTY Ha 1/3 mo
BbIcOTE. MI3MepbTE €€ TeMIieparypy.

He6onpmyMu nopuusaMu HachllbTe THAPOKApOOHAT HATPUS, TIOMEIINBASI JATYNKOM
teMieparypbl. OOpaTuTe BHUMaHUE IIKOJIbHUKOB HA BBIJICJICHHE T'a3a - IPU3HAK XUMUYECKOIN
peakuuu. [locMoTpuTe, Kak n3MeHseTcs TemnepaTypa. OTMeTbTe MUHUMAJIBHYIO TEMIIEPATYPY
pacTBopa.

[Tonmy4yeHHBIN pe3yabTaT yUEHUKH 3aHOCAT B Tabnuily. Pe3ynbratsl uamMepennii /Ha0mroaeHui

Pearupyrommue Bemecrsa Hauansnas Temneparypa MaxkcumanbHas/MUHUMAJIbHAS
pacTBopa TeMIlepaTypa pacTBopa

PacTBop mienouun u amroMuHuM

PacTBOp yKCYyCHOM KHCIIOTHI U
coza

Bv1600b1: Ykazath npu3HaKd XUMUYECKUX PEAKITUH.
Koumponvnvie onpocswi:
1. .IlpuBeaute mpuMepsl PeaKIHii, MPOTEKAIOUIUX C BbIICICHUEM TEIUIOTHI.

2. Jlns monmydeHus: HeraméHoW U3BECTH MeJl IPOKAIMBAIOT MPH BBICOKOM TeMriepatype. K
KakOMY TUIy MOKHO OTHECTH 3Ty peakuuto? 3.3amganue s noarorosku k ['MA, BIIP:
ToJIbKO XUMUYECKUE SIBIICHUS TIEPEUNCIICHBI B TPYIITIE:

1.T'openue cBeun, BbINIAJCHUE JOXKICBBIX Kamelb, KUeHue Bobl 2.CkucaHue si6J04HOro cokxa,
CKHCaHHUE MOJIOKa, pacTBOpeHHe Mena B ykcyce 3. TasHue cHera, IuiaBlieHue CBUHIIA,
MpoTyXaHue KypuHoro siiia 4.00pa3oBaHue TymMaHa, ropeHre OEHralIbCKOM CBEUU, TOPEHUE
MIPUPOIHOTO Ta3a

TOUKA \' POCTA
\
JleMOHCTpaMOHHBIH 3KcepuMeHT Ne 2. «Paznoicenue 600bl INeKMPUUECKUM HOKOM»
TeODeTI/I‘{eCKaH YJacCThb. Hepen HadyaJIoOM pa6OTI>I CJ'IG,Z[yeT 060yI[I/ITB CO IIKOJIBHUKaAMH BOHpOCZ

MMPOCTBIM UJIU CJIOKHBIM BCIICCTBOM SBJIACTCA BOJA. Ilocne BBIABMKEHMS yqalmuMucs
PA3JIMYIHBIX TUIIOTE3 YUUTCIIb ITPOCUT NPECIIIOKUTD BAPUAHTLI UX BKCHepHMeHTaHBHOﬁ IMPOBEPKH.

OOBIYHO JaHHBIN OMBIT PEKOMEHIYIOT MPOBOUTE B Iipubope ["'odmaHa, yeTpoiicTBO KOTOPOTO
SIBJIIETCSL IOCTATOYHO CJIOKHBIM JJI BOCBMUKIIACCHUKOB. Y JOOHEE €ro MPOBOIUTH B MPUOOPE
JUISL OTIBITOB C JIEKTPUUYECKUM TOKOM, UCTIOJIB3Yys B KauecTBe AekTposiuta 10%-Hblil pacTBOp
TUAPOKCUIA HATPHSI U CTAIbHBIE (JTy4llle HUKEIEeBbIe) NEKTPOIbl. Bo n30ekaHne BCICHUBaHUS
pacTBopa Mpu AEMOHCTPAIIUU K JIEKTPOIUTY CIEAYET T00aBUTh STUIIOBLIN criupT (Ha 4 00bEMa
pactBopa amekTponuTa 1 006EM 95%-Horo pacTBopa crupTa) .
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[IpakTudeckas yacTb. Llens paboThl: chopMUPOBATEH IPEICTABICHUS Y YIaITUXCsS 00 aHaIn3e
CJIOKHBIX BEILIECTB M U3MEHEHUU MOJICKYJI CJIIOKHBIX BEIIECTB B XO€ XUMUUYECKUX PEAKIUH.

Hononnumenvroe 060pyoosanue: IpUOOP ISl ONBITOB C IIEKTPUYECKHM TOKOM; HICTOUHUK
MIOCTOSTHHOTO TOKA: MPOOHPKH - 2 IIT., IPOHYMEPOBAHHBIE; JIyUNHKA; CIIUPTOBKA; IPOOKH — 2
LT, TAHLET .

Mamepuanvt u peaxmusot. ciiupt 3TUIOBEIN, 10%-HbIif pacTBOpP MIETOYH.

Texnuka 6ezonacnocmu: PaboTtaTh B oukax. TpeOyroTcs crienuaibHble Mephl 0€30MaCHOCTH IPU
paboTe ¢ THAPOKCUIOM HATPHS .

Hucmpykyus x evinoanenuio: 1.3amonHuTe SIMEKTPOIUTHIESCKYIO BAHHY U IGMOHCTPAIIMOHHBIE
MPOOUPKH paCTBOPOM DJIEKTPOJIMTA 3apaHee, 0 ypoka. 2.[IpoaemMoncTpupyiite mpudop
YYaIuMcsi, OOBSICHUTE €r0 YCTPONUCTBO U BKIIFOUUTE MTOCTOSTHHBIN 2JIEKTPUUECKUAN TOK.

1. HaGmromaercs BbIZIeICHUE Ta30B Ha dIEKTpoaax nmpudopa. OOpaTtute BHUMaHUE
yUaIuxcst Ha TO, YTO OJIMH U3 Ta30B BBIJCISETCS MHTCHCUBHEH M 3aHIMaeT B J[Ba pas3a
007b1IMH 00BEM IO CPABHEHHIO CO BTOPHIM Ia30M.

2. OO6cynuTe HaOIIOJaeMbIe TTPH3HAKA XUMHUYECKOM PEaKIuy, CIeIalTe MPEA0JI0KCHUS O
TOM, B KaKUX MPOOUPKAX HAXOAATCS KUCIOPO M BOJIOPO. DIEKTPOIIU3 MPEKPATUTE,
KoTJ1a B MpoOupKkax HabepéTcst OKOJI0 6 MII BOJIOPOIa M 3 MIT KHUCIIOPOIa .

3. OOpaTuTe BHUMaHHE Ha pa3InIHbIE 00BEMBI COOpaHHBIX Ta30B. [[poOHpPKH TIIOTHO
3aKpOUTE MPOOKAMU MO/ CIOEM DJIEKTPOIUTA. TICIOMIEH JIYyIMHOM ONIpeAeINTe HATUINE
KHCJIOPOJia B MPOOUPKE, TOPAIIEH JTYIHHOUN Mo10KTuTe Bogopo. [Ipemioxure
y4yaluMcsl 3aHECTH Pe3yabTaThl HaOMoAeHUH B Tabnuiy. Pe3yiabTaTsl Habm0qeHUM

Homep npobupku O0bEM raza Ha3Banue raza

1

2

Bwv1600wb1: OTpa3uTh, 4TO MPOUCXOIUT C MOJICKYJIAMH CJIOXKHBIX BEIIECTB B X0JI€ XUMHUYECKOM
peaKIuu.

KonmpOﬂbeze 80ONpocwl. 1.Mo>Ho 71 1o BHCIIHEMY BHUAY OTIWYHUTE I'a3 BOAOPOA OT rasa
Kncnopoz{a? 2 Kakwne JaCTHULbI COXPaHAKOTCA B XO0A€ ITPOTCKAHUA pCAKIIUH PA3JIOKEHUA BOJbI, a
KaKHue paSPYI_HaIOTCSI? 3 .Kak JA0Ka3aTb, YTO B COCTABEC Caxapa COACPKATCA aTOMbI yrnepona?

4 3apanue misa noarotoBku k ['A, BIIP. IIpu coOupanuu ra3oB UCIOJIB3YIOT TPUOOPHI,
npeicTaBlIeHHbIE Ha pucyHKe. C MOMOIIIbIO, KAKMX U3 YKa3aHHBIX IPUOOPOB MOKHO COOUPATh
BoJ0po1? OO0CHYHTE CBOIT OTBET, HCXO/ISl U3 CBOMCTB JIaHHOTO rasa.

Puc. 7. ITpubops! 111 coOMpaHus ra30B

(A) (b)

/ ) i ]
— e  UFJ
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TOUKA \!pocm

JleMoHCTparMoHHBIN dKcriepuMeHT Ne 3. «3aKOH COXpaHEHHUs MaCChl BEIIECTBY
Teopernueckas yacts. [Ipy n3yueHun 1aHHOM TEMBI LIETIECO00PA3HO CO31aTh IPOOIEMHYIO
CUTYALMIO, JJI pa3peleHus

KOTOPO#1 ydaliuecs BbIIBUTalOT TUIIOTE3bI, TPEOYIOIINE IKCIIEPUMEHTaIbHON IpoBepKu. lpu
00CYXIEHUH TPEUI0KEHHBIX BAPHAHTOB NMPOBEPKH BBIIBUHYTHIX TUTIOTE3 BOCBMUKIACCHUKU
MPeUIaraloT Pa3InIHbIe BAPHAHTHI KOHCTPYKIMH TPHOOPOB, T.€. TMPOSIBIISIOT TBOPUYECKYIO
aKTUBHOCTb, B X0/I€ KOTOPOM IMPOUCXOAUT NEPEOCMBICIEHHE TPUOOPETAEMBIX 3HAHUH.

Ha ypoke ywammuecs y3natot o padotax M. B. JlomonocoBa u A. JlaByasbe, MOCBSIIEHHBIX
OTKPBITHIO 3aKOHA COXPaHEHMSI MAacChl BELIECTB, POPMYIUPYIOT 3aKOH, IPUXOSAT K BHIBOAY, UTO
Macca BEIIECTB B XOJI€ PEaKIIMH JI0JHKHA 0CTaBaThCs MOCTOSTHHOM. JI0OMBIINCH TOHUMAHUS
JTAHHOTO TE3UCAa, YUYUTENh IEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHdeckas 9acTh. HGHI) pa6OTI>IZ OKCIICPUMCHTAJIbHO J0Ka3aTh 3aKOH COXpPAaHCHUA MACChI
BCIICCTB .

Jlononnumenvroe 060pydoearue: BEChl TEXHOXUMHUUECKHE WIIA DJICKTPOHHBIC, CBeUa; KOJi0a
mockogoHHas 250 MIT; 10KKa TS CKATaHHUS BEIIECTB.

Mamepuanst u peakmugul: cBeYa.
Texnuxa 6e3onacnocmu: BbIIOIHATH TPEOOBaHUS MPU PabOTE C OTKPBITHIM IIJITAMEHEM.

Hnempyxyus k vinoanenuro: Ha pbluayKHBIX WM DJIEKTPOHHBIX BECaX YPaBHOBEUIUBACTCS
CBEYa, a 3aTeM YUMTENb 3aXKUraeT e€. Yuamuecs HabM0Jal0T, 4TO B TeUeHUE ~1 MUH
paBHOBECHE BECOB HAPYIIAETCS, YalllKa C TOPSAIIEH CBEYOM MOTHUMAETCS BBEPX. Y UalIUMCS
3a1ar0TCs BOMpochl: «Kak MOkHO 00BsicHUTh HaOmogaemblid Gakt? Kak 3ToT dakT cormacyercs
C 3aKOHOM COXpaHEeHMsI Macchl BemecTB?» OOCykIeHNEe JaHHBIX BOMPOCOB MIPUBOIUT YUaLIUXCS
K MBICJIM O TOM, YTO SKCIIEPUMEHT MPOBEJIEH HEKOPPEKTHO, CIIEyeT U3MEHUTh KOHCTPYKIIHIO
npuodopa.

Yuurtens 3apaHee JOHKEH MOATOTOBUTH KOJIOY TOCTATOYHO 0OJIBIIOr0 00bEMa ¢ XOPOLIO
MOJIOTHAHHOM MPOOKOH, B KOTOPYIO BCTaBJIEHA JIOMKEUKA.

B noxeuke 3akpernsercs cBeda. Becb nmpubop B cOope 3apaHee
ypaBHOBeluBaeTcs Ha Becax (puc. 8) . Korna yJariuecs IpiuxoasT K BBIBOJY, YTO OIBIT CIEIYeT
IIPOBOJIUTH B 3aKPBITOM IpHOOpE, YUUTENb TOCTAET BECHI C KOJIOOH, 3aKUTaET CBeuy,
3aKpEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U IUIOTHO 3aKpbIBaeT. YUaIliuecs BUAAT, YTO
PaBHOBECHE BECOB HE HAPYILIAETCS B XOJE BCETO DKCIIEPUMEHTA .

Puc. 8. [Ipubop 1 1eMOHCTpaIy 3aKOHA COXPAaHEHUsI MacChl BELIECTB
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BrIBOIIBI:
B BBIBOaX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCA BEIECTB MPH MPOTCKAHNH XUMUIECKON
peaKuuu COXpaHseTcs .

Koumponvnvie sonpochwi:
3amanus 1u1s pa3BUTHS QYHKIIMOHAIBHOM IPaMOTHOCTH

1. Tlpu ropenun apoB ocTaércs 307a. Macca 301l MEHBIIE MACChI B3ATHIX JUTSL COKUTAHHS
npoB. Kak MOXHO 00BSCHUTB 3TOT (akT?

2. Jlyig mpuUrOTOBIICHHSI MSICHOTO OyJIbOHA MOBAp B3sJI KYCOK Msca Maccoit 1 kr . [Tocne
BapKku Kycok msca crai Becutb 800 r . [louemy macca usmenunaco?

TOUKA \\'pocm

JlemoHcTpatmoHHbIN sKciepuMeHT Ne 4. «OmnpezeneHue coctaBa Bo3ayxa»

Teopernueckas yactb. [lepen mpoBeneHNEM SKCIEPUMEHTA YYAIIUMCSI HEOOXOAUMO OOBSICHUTD
YCTPOUCTBO MPUOOPA, YTO O3HAYAIOT JesieHUs. Take HE0OX0UMO YOeIUThCS, UTO TTPOOKa
npudopa repMeTUYHO 3aKphiBaeT cocya. [IpakTudeckas yacTb. Llens paboTh:
AKCIEPUMEHTAIBLHO ONPEIENIUTh OOBEMHYIO JIOJIIO KUCIIOPOIa B BO3JIYXE .

Jlononnumenvnoe obopydosarue: IpUOOP TSl ONIPEACTIEHUS COCTaBa BO3AyXa, ITATUB,
CIIUPTOBKA, CTEKJISTHHAS MAJIOYKA, JIYIUHA, CTaKaH C BOJOU.

Mamepuanst u peakmugol: KpacHbit hocdop.
Texnuka b6ezonacnocmu: C 0CTOPOKHOCTBIO 0Opamiarhes ¢ ropsimum Gochopom.
Hucmpykyus K 6b1n0IHEHUIO:

1. KpucrannuzaTop HaoJIOBUHY 3aIll0JHUTE BOIOM. Ha MOBEpXHOCTH BOAbI IOMECTUTE
dbapdoposyro gamky ¢ 1—1,5 r cyxoro kpacunoro ¢ochopa. 2.00paruTe BHUMaHNE Ha
HE00X0IMMOe yCIIOBUE dKCIIEpUMEHTa — BiIaKHbIH (pochop ucnonbszoBath Henb3st! Docdopa
JIOJIKHO OBITH B3SITO O0JIbLIIE, UeM TpeOyeTcs s CBA3BIBAHUS BCETO KUCIOPOIa, HAXOISAIIEerocs
B COCYJI€.

1. Ortxkpoiite npoOKy mprOOpa U MOMECTUTE KOJIOKOJ B KPUCTAJUIU3ATOP C BOAOH.
[Torpy3uTte KOJIOKOJ B BOLy HACTOJIBKO, YTOOBI YPOBEHB BOJIbI COBIAAAJ C HUKHUM
neneHueM Kosokoua. [Ipu sToM HKHUIM Kpail KOJIOKOJIa HEe I0JDKEH JOXOAUTh 0 THa
KpucTayu3aTopa . [{jist 3Toro KoJoKoJ 3aKpenuTe B IITATUBE WU IIOMECTUTE Ha JTHO
KpUCTAIIJIN3aTOpa ABE CTEKIISTHHBIE MMAT0YKH .

2. CunbHO pa3orpeB KOHEIl CTEKISIHHON MallOUKH, OMMYCTUTE €€ B KOJIOKOJ U MOJIOKTUTE
¢docdop. Kak Tonbko docdop 3aropencs, ObICTPO U3BJIEKUTE MNATOUKY U 3aKPOWTE
KOJIOKOJI TIpoOKO#i. KoJtoKoJI 3an0THSIETCSl TYCTBIM O€JIBIM JBIMOM, COCTOSIIIAM K3
gacTuueK (HocGOpHOro aHruIpua.

3. Ilpu ropenun pocpopa 06bEM Bo31yxa BHYTPH KOJOKOJIA BHAYaIe OT HarpeBaHUs
HEMHOTO YBEJIMUMBAETCS, @ ypOBEHb BOJBI B KOJIOKOJIE IOHWXkaeTcs . [To mepe
pacxoJJ0BaHUs KUCIIOPO/Ia T1aMsl MOCTENIeHHO racHeT. benbiit hocdopHblil anrnapua
pacTtBopsiercs B Boze . Cocyn 0XJIaxkIaeTcsl, ra3 B KOJIOKOJIE IOCTETIEHHO YMEHBIIIAETCS B
00BbEMeE . YpoBeHb BOJIbI B KOJIOKOJIE MOBBIIIAETCs . B KpucTanauzarop goienTe BoAbI B
TakoM 00beMe, 4ToObl BHYTPU U CHApYKH KOJIOKOJIa YPOBHU OBLIN OJMHAKOBBI U
COBIIA/IAJIM CO BTOPBIM JEJIEHUEM KOJIOKOJIA.

6 . OTkpoiiTe TpuOOp U MPU MOMOIIU TOPSIIEH TyIHHBI YOeIUTECh B TOM, YTO OCTaBIIHIICS B
KOJIOKOJIEe Ta3 He MOJIepKUBAeT ropeHus. Pe3ynpTaTel HabmIOAeHMIA
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Yucno aenenuii B mpubdope, UYucno aenenuii B mpubdope,
3aIOJIHEHHBIX BO3AYXOM (10 MPOBEICHUS 3aIOJTHEHHBIX Ta3amMu (Tociie .
yXoM ( P ( Kakoii ra3 npopearti
peaKIym) MPOBEACHUS PEAKIUH)
BriBobI:

B BBIBOJIaX yKa3aTh coJepikaHKe KUCI0poaa B Bo3nyxe (B %0).

KonTtponsnsie Bompocsl: 1.Kakoii ra3 pacxomyercs npu cxxuranuu gpochopa B Boznyxe? 2.Kakoit
00BEM Kucopoaa B Bo3ayxe? CKOJIBKO 3TO cocTaBisieT B npoueHTax? 3.Ilouemy amst
MIPOBEJICHUS dKCTIepuMeHTa OepyT u30bITOK ocdopa?

4.Kaxko¥ ra3 ocTalics B KOJIOKOJIe rociie cropanus Gocdopa? 5.3amanus 1t noarotosku k [UA,
BIIP Vkaxure, B KaKyro TpyIIly BXOJAT BEIIECTBA, 3arps3HSIONIME BO3YX:

1. BOASIHOI map, YrJIEKUCIBIN Ta3; 2.CEpHUCTHIN Ta3, OKCUIBI a30Ta; 3. KUCIOPO/I, a30T;
4.renuii, KUCTIOPO/T

TOUKA \!pocm

9 kmacc
JdeMoHcTpanuoHHbI 3KkciepuMeHT Ne 1. «TemioBoii 3¢ ekt pacTBOpeHus: BelleCTB B BOJ
e»

Teoperndeckas yactb. PacTBOpeHHe BEIeCTB MpPEACTABISIET COO0H CIIOXKHOE (DU3UKO-
XAMHUYECKOE SIBIICHUE, 3aBUCSIIIEE OT MPHPOJIBI PACTBOPEHHOTO BEIIECTBA U PACTBOPHUTEISI, OT
TeMIepaTypbl U KOHLEHTPALUU 00pa3yrolerocsi pacTBopa.

[Ipu pacTBOpeHNHU KPUCTAJUIMYECKUX BEIIECTB B BOJIE MPOUCXOIAT TP OCHOBHBIX IIpoIEcca.
1.Pa3pymnieHne KpUCTAUIMYECKON PEIIETKHA PAaCTBOPSIEMOIO BEIIECTBA — SHIOTEPMUYECKUI
poLecc.

1. Tmaparamms, T.e. B3aMMOICHCTBHE YaCTHUIl (MOHOB HUJIM MOJIEKYJ) PACTBOPSEMOTO
BEIIeCTBa C MOJIEKYJIaMH BOJBI — AK30TepMHUUecKuii mpouecc . 3.IlepeHoc
THJIPATUPOBAHHBIX YACTHI] OT IPAHUIIBI KPUCTAILI-PACTBOP B 00IIUI 00BEM pacTBOpa,
ATOT MPOIIECC HE COMPOBOIKIAACTCS HU BBIJICIICHUEM, HH MOTJIOMIEHUEM TETUIOTHI.

B 3aBucumoctu ot TOrO0, TeIm1oBoi 3G GEKT KaKOro U3 ABYX MPOIECCOB (pa3pylleHue KpucTasia
WJIY THpATAIUs YacTHIl) TIpeodianaet, o0t TerioBoi 3(eKT pacTBOPEHUSI MOXKET OBITh
BEJIMYHUHOM TTOJOKUTEIHFHON WM OTPUIIATEILHOM.

[IpakTryeckas yactb. [ens pabomul: ONPEACTUTH TEIIIOBOK A(HEKT paCTBOPEHUS CEPHOU
KHUCTIOTBI, TUPOKCUIA HATPHUS U HUTPATa aMMOHHSI .

Ilepeuensy oamuuxos yughposoii 1abopamopuu’. NaTINK TEMIIEPATypPhl IIATUHOBBIN .

Lononrnumenvroe ob6opyoosanue: crakan Ha 150 M1 — 3 1IT.; CTEKISTHHAS NAJI0YKA; IPOMbBIBAJIKA;
MepHasi MpoOUpKa; InaTeiab — 2 T .

Mamepuanel u peakmugul: cepHasi KUCI0Ta (KOHII .); TUAPOKCU] HaTpUsl KPUCTAIIIMUECKUA;
HUTpPAT AMMOHHS .

Texnuka 6ezonacnocmu: 1.CepHast KUCIOTa U TUIPOKCH]T HATPHS SBIISIOTCS arpECCUBHBIMU
BeniectBamMu. Heo0xoanMo octeperaTbes UX MOMAAaHUSA HAa KOXY U ofiexy. 2.bepeus riazal
3.Heo0x011M0 MOMHUTH MpaBUIIo pa3BeaeHus kuciot. 4.Ha pabouem mecTe TOKHBI OBITH
HelTpanuzyromue cpencta: 2%-Hble pacTBOPbI THAPOKapOOHATa HATPUSA U YKCYCHON KHUCIIOTHI.

Hucmpykyus k 6inoHeHUIo:
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1.B niepBsrii ctakan HanedTe 50 mut Boibl. 2.C MOMOIIBIO JaTUYMKA OTPEACITUTE €€ TeMIIepaTypy.

1. Ormepsbre 10 M KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI U MEAJIEHHO, IIPU
MepEeMEIIMBAHUN PACTBOPA CTCKIISTHHOM IMaJIOUKOH BIIMBATE CEPHYIO KHCIOTy. OOparute
BHMMAaHHUE Ha MOPSI0K CMEIIMBAHMI BOJbI U CEpHOM KucnoThl! ClenuTe 3a U3MEHEHUEM
TEMIEPATYphl IPU PACTBOPEHUHU KUCIO0Thl. Hanbosee BricOKOE MOKa3aHUE TEMIEPATYPhl
3aHecuTe B Tabnuily. JlaTyuk TIiaTeabHO MPOMOMTE BOOM.

2. Bo BTOpO#i CTakaH MOMECTUTE OKOJIO 8 T TBEPAOTO MOPOIIKA THAPOKCHIA HATPUS U
Brerite 50 mMi1 BoAbl. OMyCcTUTE TATYUK TEMIIEPATYPhI U TIEPEMEIIIANTE PACTBOP.
OTMeTbTE caMOe BBICOKOE 3HaYEHUE TeMIIepaTyphl. TIIAaTEIbHO TPOMONTE NaTYUK
BOJIOM.

3. B Tpernii crakan HachmbTe 15 T METKOKPUCTAIUIMIECKOTO HUTPAaTa aMMOHHUSI U
npuneitte S0 Mt Bosibl. OMyCTUTE AATUYMK TEMIEPATYPHI U OBICTPO MEepeMeIIanTe
pactBop. Haunbosiee Hu3K0€ 3Ha4eHNE TEMIIEPATyphl 3aHECUTE B TAOIUILY.

Pesynbrarer uamMepenuii/Habmo1eHui

Hccnenyemas cucteMa | JIMCTHIMPOBAHHAS BOJA Bona + H2504 Boaa + NaOH Bora + Nk

Temneparypa, °C

Buisoowi:

OTtpa3utb, kakoil TemnoBoit 3¢ ekt mpeobiiaaeT Mpu pacTBOPEHUH B BOJIE CEPHON KUCIIOTHI,
HUTpaTa aMMOHHS, TUAPOKCH]IA HATPHUS.

KOHmpOJZbele eonpocol.

1.00BsicHUTE, TOUYEMY ITPU PACTBOPEHUH OJHUX BEIIECTB B BOJE BBIACISETCS TEIIOTA, APYrUX
— noraomaercs. 2.IIpeanonoxuTe TemoBoi 3¢ ekt mporecca pacCTBOPEHUS B BOJIE
TUAPOKCUAA KaUs.

TOUKA \\'pocm

[IpakTueckas pabora Ne 1. DneKTpOIUTHI M HEAIEKTPOJIUTHI

Teopernueckas yactb. [Ipu pacTBOpeHUHU B BOJIe HOHHBIX COEIMHEHUI MOJISPHbBIE MOJIEKYIIbI
BOJIbI OKPYKAIOT (COJIBBATUPYIOT) 3apsHKEHHBIE HOHBI, IEPEBOJIS UX B pacTBOpP. MoJeKynspHbIe
COEIMHEHUS COJIbBATUPYIOTCS, HO HE paclaialoTcs Ha UOHKI . B mepBoMm ciydae pacTBop
MIPOBOJIMT 3JEKTPUUYECKUHN TOK, BO BTOPOM HET .

OHpeI[eJ'II/ITb MNPpHUHAJIC)KHOCTDb BCHICCTBA WJIM PACTBOPA BCIICCTBA K JJICKTPOJIMTAM MOXKHO IIpHU
IIOMOIIIKU U3MEPCHUA IJICKTPOIIPOBOAHOCTH. Ecmu QJICKTPOIIPOBOJHOCTL BCJIIMKA, TO
I/ICCJ'IGI[yeMHﬁ 00BEKT — OJICKTPOJIAT. Ecnu 3nauenue SJICKTPOIIPOBOAHOCTU MCHBIIIC 20
MKCM/CM, TO 3TO HCAJICKTPOJIUT .

IIpakTHYecKas 4acThb.

lle]lb pa6omb1: OIPCACIIUTL ITPUHAAJICIKHOCTD BCILICCTB, cMecel BellecTB U pacTBOpPOB BCHICCTB
K 3JICKTPOJINTaM U HEIJICKTPOJIUTAM .

Ilepeuensy oamuuxos yughposoti nabopamopuu: 1aTIUK EKTPOIPOBOIHOCTH . JIOTOTHUTENBHOE
o0opyJoBaHue: cTakaHbl Ha 50 MJI; IITATUB C 32)KUMOM; IIPOMBIBAJIKA . MaTepualibl U peaKTUBBI:
JUCTUILTUPOBaHHAs BOJIA; 110 20 MJI 3THIJIOBOTO CIUPTA, OEH3MHA, KepOoCcHHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa criupra (1:1), 5%-Horo pacTBopa xjaopuaa HaTpust; 5%-HOro pacTBopa

43



XJIOPOBOI0POJ1a; 5%-HOTO pacTBOpa IMAPOKCUIA HATPUSI, IOBAPEHHAs cOJb (TBEpaas), caxap
(TBEPIBIN) .

Texuuxa 6ezonacnocmu: Ilpu paboTe ¢ TOPIOYNMH KUAKOCTIMHU (CIIHPT, OCH3UH, KEPOCHH )
BOJIM3U HE JOJHKHO OBITH OTKPBITOTO OTHSI.

HHcmpym;uﬂ K 8blNOJIHEHUIO.

1.B cTakaH moMecTuTe NOBAPEHHYIO COJIb U OIIYCTUTE B CTAKaH AATYUK 3JIEKTPOIPOBOIHOCTH .
[IpoBOIUT 11U COJIb PIEKTPUUECKUN TOK? 2. AHATIOTUYHBIE AEWCTBUSI IPOBEIUTE C Caxapo30il . 3 .
B crakan naneiire 20 M1 uccieayeMoro pacteopa.

1. Omnycrure B HEro AaTYMK AJIEKTPOIPOBOIHOCTH, 3aKPEINIEHHBIN B JIallKe IITaTUBA.
HaOnronaiite 3a ©3MEHEHHEM 3Ha4E€HHUs dIEKTPONpoBoJHOCTH. Koraa nokasanus
JaTYMKa [EPECTaHyT U3MEHSATHCS, 3alUILINTE €ro 3HaueHue B TaOIHILY .

2. OOpatute BHUMaHue! JlaTunk Mocie KaXI0ro OTbITa TIIATEIEHO MTPOMBIBAETCS BOIOH.
6.3aTeM JaTYHK OMYCTUTE B CIACAYIOIINNA PACTBOP . AHAJOTHYHBIE ICUCTBUS TIPOJIEIaTe
CO BCEMU pacTBOopaMHu. Pe3ynbTaThl H3MepeHui

Ne HasBanue BenecTna, 3HaueHue IEKTPONPOBOAHOCTH, MKCM/CM | DJEKTPOJIUT WIIH
OMbITAa | pacTBOpPa

1

2

KOHmpOJZbele eonpocol.

1.0O0pamatoT BHUMaHue, YTO HU JUCTUJUIMPOBAHHAS BOJA, HU TBEPIAsl COJIb HE MPOBOJIAT
AJIEKTPUYECKOTO TOKa. TeM He MeHee pacTBOP COJIM B BOJIE MMPOBOJAUT ANEKTPUUECKUN TOK. ITO
3HAYUT, YTO B PACTBOPE OTKYA-TO MOSBISAIOTCSA MOABUXKHBIE 3apsabl. [lon aTo Hab 0AeHNE
BBO/JISIT ONIPE/ICTICHHUE ANEKTPOIUTA U MEXAaHU3M AJIEKTPOJIUTUUECKON AUCCOIUALIHH.

2 . Bcernia u BOJIHBIE PacTBOPHI BEUIECTB MPOBOJAAT dJIeKTprudeckuil Tok? He Bceraa, T.e.
HEKOTOPBIC BEIIIECTBA HE IaI0T HOHOB IIPH PACTBOPEHUH . ITO — BEIIECTBA C MOJIEKYJIIPHON
KpHUCTa/uIM4ecKor pemérkoit. 3.3amanus 1t noarotoBku k ['MA, BITP

A) K xopo11o pacTBOpUMBIM 3JIEKTPOJIUTAM OTHOCSTCS:

1.runpokcup 6apust; 2.¢ocdat maraus; 3.cynbdua meau(Il); 4. kapOonaT kanbius. b)
DNEeKTPUUYECKU TOK MPOBOJIUT:

1.pacTBOp 3TUIOBOTO CHOUPTA; 2.pacTBOP IIUIEPUHA; 3.pacTBOP IIIFOKO3bI; 4.pacTBOP
TUAPOKCUIA KABIHS.

JIaboparopuslii onbIT Ne 1. «BnusiHre pacTBOpUTENs HA AUCCOLMAIIUION
TOUKA V\V POCTA

\ TCODeTI/I‘leCKaH JacTh. Bo MHOTHX XJIOpUuAax nNepexoaHbIX MCTAJUIOB CBA3U
UMEIOT B 3HAYUTEIBHOIN Mepe KOBAJIEHTHBIN XapakTep . ManonosspHble pacCTBOPUTEIH (CIIUPT
50051 aI_ICTOH) COJIBBATUPYIOT MOJICKYJIBI HCIIMKOM. HpI/I I[O68.BJ'ICHI/II/I BOJbI OHA COJIbBATUPYCT
HOHBI, BbI3bIBAA DJICKTPOJIUTUYCCKYIO JUCCOIHUAIINIO . I_IBCT pacTBOpa NpU 3TOM U3MCHACTCA, 4
AIIEKTPOTIPOBOIHOCTH PE3KO BO3PACTAET .

IIpakTudeckas yacTb. Llenb paboTsl: chopMHUPOBATH MPEACTABICHUE O POJIM PACTBOPUTEINS B
IEKTPOJIUTUYECKON TUCCOLUALINY.

Ilepeuensy oamuuxos yughposotil 1abopamopuu’. TATYUK SIEKTPOIPOBOIHOCTH .
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Jlononnumenvnoe 060opydoeanue: IBa BBICOKUX XUMUYECKUX cTakaHa (50 Mi); CTeKIsTHHAs
najgoykKa.

Mamepuanet u peaxmugwvr: CuCl2 6e3BoaHbIN (MMeeT Kopu4yHeBbId 1BeT . [loxyuator, HarpeBas
KpUCTAJIJIOTUAPAT B YalIKe AJIs BbIIApUBaHUs . XPaHAT B INIOTHO 3aKPHITOM COCY/IE€); alleTOH
WIH CIIUPT .

Texnuxa 6ezonacnocmu: 1 . CnupT U alleTOH — roproyue Bemiectsa. He ncnonb3oBarh OTKpHITOE
wiams. CrieruanbHbIe Mephl 0€301MacHOCTH NP paboTe ¢ TOPIOYMMHE KHUAKOCTIMHU. M30eratb
IIONa/IaHus COJIEH MeJIM Ha KOXKY U OJIeXk Y, TaK KaK OHU SJJOBUTHI.

2 . Ilpu momaganuy CMBITh XOJIOJHOHM BOJOH 0€3 MbLia.
Hncmpykyus K 6b1n0IHEHUIO:

1. B xummuueckuii crakan HaceinbTe ~0,5 1 6e3B01HOTO X1opuaa meau (1) CuCl2 u naneiite
~25 M1 criMpTa WM areToHa .

2. PacTtBOpHTE BeliecTBO, IEpEMENINBAs COACPKUMOE CTaKaHa CTEKISTHHOM ITaJOYKOM.
Ecnu pacTBOpUTh €OJIb MOJTHOCTBIO HE YAAETCS, aKKypaTHO CIIEUTE MOIYy4EHHBIN pacTBOP
B JIPYrO#l CTaKaH.

3. Tlorpysute B pacTBOP IIyI AATYHKA JIEKTPOIPOBOTHOCTH U H3MEPHTE
3NEKTPONPOBOAHOCTS .

4. OOpaTuTe BHUMaHME Ha IIBET pacTBopa. [Ipuieiite k pacTBopy 25 M1 BOJBL
[lepememnaiiTe, 0OpaTuTe BHUMaHUE HA U3MEHEHUE OKpacku. 5.M3mMeprTe
3JIEKTPOIIPOBOIHOCTD MOIYYEHHOIO PAcTBOPA .

Pe3ynbrarel uamMepenunii/Habmo1eHui

BeniectBo | D1€KTpONpPOBOIHOCTD B CHUPTE DIIEKTPOINPOBOHOCTD TIOCIIE J00aBII
(ameTone)

Xnopun meau (1)

Buisoowr: OTpaSI/ITB BIIMAHUEC PpAaCTBOPUTEIIA HA JICKTPOIIPOBOJHOCTE COJIN.

Koumponvnvie sonpocwei: 1.0 4€M CBUIETENBCTBYET POCT IEKTPONPOBOAHOCTH COJU MIPH
no6asiiennu Bosibl? 2 . [Touemy uamensieTcs 1iset pactBopa? 3 . Kak BimsieT npupoaa
PacTBOPUTEIIS Ha AIIEKTPOIUTHUECKYIO JUCCOLUAIIIO?

Jlabopartopusiit onbIT Ne 2. «CuibHbIE U claObIe 3JIEKTPOIUTHI)
Teopernueckas yacTb. DIEKTPOTUTAMH HA3bIBAIOTCS BELIECTBA, PACMaIaloONINecs Ha HOHBI
BCJIE/ICTBUE AJIEKTPOJIUTUYECKOM

AUcColralnu. PaCTBopH SJICKTPOJIUTOB ABJISIFOTCA ITPOBOAHUKAMU BTOPOT'O poJid, TaK KaK
IMpoOBOAAT SHGKTpI/I‘{eCKI/Iﬁ TOK 3a c4ET HOHOB. Ilo cnocoOHOCTH K BHeKTPOHHTquCKOﬁ
AUCCONMAINU SJICKTPOJIMTHI YCIIOBHO pa3aCiIAOT Ha CUJIIBHBIC U cnaobie. CHUIbHBIC SJICKTPOJIUTHBL
MPAaKTUYCCKHU IMMOJHOCTHIO JUCCOLIMUPOBAHBI HA NOHBI B pa36aBHeHHBIX pacTBOpaAx . K arm
OTHOCATCA MHOTUC HCOPTAHNYCCKUEC COJIM, HCKOTOPLIC KUCJIOTHI U MICIIOYH

. Cnabpie QJICKTPO- JIUTHI JIMIIb YaCTUIHO JUCCOUHNPOBAHBI HAa NOHBI, KOTOPBIC HAXOAATCA B
AAUHAMHUYCCKOM PABHOBCCHUHN C HCAUCCOINMUPOBAHHBIMU MOJICKYJIAMHU . K cimabeim QJICKTPOJIMTaM
OTHOCATCA MHOTHUC OPTaHNUYCCKUEC KHUCJIIOTBI U OCHOBAHUA .
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[IpakTudeckas 4actb. [lenb pabompl: ONPENCTUTD, SBISIOTCS JIU BbIIAHHBIC BEIIECTBA
CHJIbHBIMHU MJIH C1a0BIMU 3JIEKTPOJIUTAMU Ha OCHOBAHUHU U3MEPEHHS AIIEKTPOIPOBOTHOCTH UX
pacTBOpOB .

Ilepeuens oamuuxos yughpogsotil 1abopamopuu’. TATIUK JIEKTPOTPOBOIHOCTH .

Jlononnumenvnoe obopydosarnue: TpU XUMHUYECKUX cTakaHa (25—>50 mit), mpoMbIBajKa ¢
JUCTUITMPOBAHHOM BOJOM .

Mamepuanwt u peaxmuewt. 10 %-Hble pacTBOPHI COJISIHON, a30THON M YKCYCHON KUCJIOT
(>kenareNbHO B KalleNbHUIAX); PUIbTpOBaNIbHAS Oymara .

TOUYKA \' POCTA y
i Texuuxa 6eszonacnocmu: CobnoaiiTe Mepbl 6€30MaCHOCTH MpHU paboTe ¢
KHACJIOTaMH ! IIEJT0YaMHU.
Hnuempyxkyus k vlnoanenuio:.
1. B tpu crakana naneirte no 25—50 My TUCTHILTUPOBAHHOM BOJIBI.

2. B mepBblii cTakaH 100aBbTe 1 Karumo yKCYCHOM KHUCIIOTHI, BO BTOPOH — COJISTHOM, B
TPETUH — a30THOM.

3. H3mMeppTe 2IIeKTpOnpOBOTHOCTh KaXKI0TO PACTBOPA, BEITUPAS Iy (PUIBTPOBATEHON
Oymaroi mocie Kaxjaoro u3MepeHus . PesynpraTsl u3MepeHuit

No 3HavYeHHE IEKTPOTPOBOTHOCTH, MKCM/CM Ha3Banwne BEIIaHHOTO BEIIECTBA

3

Buigoowr: OTpa3I/ITe IMPHUHAJJIC)KHOCTh BEHICCTB K CUJIIBHBIM U CI1a0BIM QJICKTPOJIUTAM.
KOHTpOJIBHI)Ie BOITPOCHI:

1.ITouemy pacTBOpP COJIIHOM KUCIIOTHI JTy4Ille IPOBOAUT AIEKTPUUECKHUM TOK IO CPABHEHHIO C
pacTBOPOM YKCYCHOM KUCJIOTHI? 2. K KaKMM 3JI€KTpOJIUTaM OTHOCUTCS PACTBOP a30THOM
kucnoTel? 3 . 3aganue g moarotosku k I'TA, BITP

CDOpMyJ'IH TOJIBKO CJIa0BIX 3JICKTPOJIMTOB IPCACTABJICHEI B PAY:
1. Ca(OH)2, H2$, H2$O4 2.H2CO3,NH3-H20, st 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

JleMoHCcTpatoHHbIN onbIT Ne 2. «M3yyeHne BAMSHUSA pa3IUdHbIX (PAKTOPOB Ha CKOPOCTh
peakuumn»

Teopernueckas yactb. CylecTBYIOT pa3Hble MOAUGUKAILIMY TpHOOpa [T N3yUSHHS
XUMUYECKUX peakiuii. B 0JHOI KOHCTPYKIIMU pOJIb PeakTopa BBIMOJIHAET OObIYHAS TPOOUPKA, B
Ipyroi, 6osee coBpeMeHHOH, — cocyn JlannonbTa.

O,Z[HaKO TCXHUKA NCMOHCTpALUU SKCIICPUMCHTA OCTa€TCs OAMHAKOBOM. MeHseTCs JIUIIb
MOPpAAOK CMCIINBAHUA PCATrUPYOIINUX BCIICCTB. Chaugana B Hp06HpKy-peaKTop 3aJIMBACTCA
PacCTBOP KUCJIOTHI, 4 B HCTO MMOMCIIACTCA TBépI{OC BCIIECCTBO (I_II/IHK, MpaMop).

IIpakTrdeckas 4acThb. HGHL pa6OTLIZ HU3YYUTH BJIMSAHUC PA3JIMYHBIX (I)aKTOpOB Ha CKOPOCTb
XUMHUYECKOMN pCaKknuu.
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Ilepeuens oamuuxos yughposoil 1abopamopuu’. TaTIUK TEMIIEPATYPHI TUTATHHOBBIH.

Hononrnumenvrnoe ob6opyoosanue: npudOp ISl U3y4EHUS CKOPOCTU XUMUYECKUX PEaKInii;
AIIeKTpUYecKas IUTMTKA; CTAKaH XUMHUYECKHA Ha 250 MJT; IIaTeNb; KpUCTAIUTU3ATOP IS
npoMbIBanus cocynoB Jlannonsta; npooupku [1X-21 (3w .) .

Mamepuanst u peakmueuwl: cosisiHas kucnoTta (4%-Hbliil); consiHas kucioTa (10%-HbIil); Kycouku
MpaMopa; MOPOIIOK MpaMopa; YKCycHas kucioTta (6%- Hblil); IIMHK; IepoKcu Bogopoa (3%-
HbIH); auokcua mapranma (1V) .

Texnuxa b6ezonacnocmu.: CoOMroaaTh MpaBmiIa pabOThI ¢ KUCIOTaMHU M HarpeBaTeIbHBIMU
IEKTPUICCKUMH TIPUO0- paMH .

Hncmpykyus Kk 6binONHeHUIO:
Onwvim [ .BnvsiHrE IPUPOJIBI pearupyrouX BEIIECTB Ha CKOPOCTh XUMHYECKOUN peaKinu

B onHO kosteHo cocyna Jlanmonbra Haneire 3 Mt 1 M pactBop yKcycHOU KucinoThl ( 6%-
HBI pacTBOp), B Apyroe KoJIEHO oMecTuTe 2—3 rpanyibl HuHKa. Bo BTOpoii cocyx JlaH-
nonbTa HaneiTe 3 mut 1 M cosnsinoit kucnoTsl ( 4%-Hblii), B Ipyroe KojaeHo — 2—3 rpaHyJibl
nuHKa . [IpucoemuuanTe cocyapl JlaHm01bTa K MAHOMETPHUYECKIM TPYOKaM.

Obpamume enumanue! OTHOBpEMEHHO TepesieiiTe KUCIOTHI B cocynax JlanaonpTa K rpanynam
nuHKa. CpaBHUTE YPOBHHU KHUIKOCTH B MAHOMETPUUYECKUX TPYOKax. YUamiuecs JAeIaroT BHIBOJ O
pa3HOM CKOPOCTH XMMHUUYECKUX PEAKIUH .

Onvim 2. BnusiHue KOHIIEHTPAUN pearupyroilux BelecTB Ha CKOPOCTh XUMHUYECKOHN peakluu

B oano xosneHo cocyaa JlangosbTa HanenTe 3 My 4%-HOW COSTHOM KUCIIOTBI, B IPYTO€ KOJIEHO
nomectute 2—3 rpanyisl IMHKA . Bo BTOpo# cocya Jlannonera Hanelte 3 mia 10%-Ho#
COJISTHOM KHUCJIOTBI, B IPyroe KoJIeHO — 2—3 rpanyJibl nuHKa. [Ipucoenunure cocynsl JlangonbTa
K MAHOMETPUYECKUM TPyOKaM.

O6parute BHuManue! OAHOBPEMEHHO IepesieTe KUCIOTH B cocyaax JIaH0bTa K TpaHysiamM
uuHka. CpaBHUTE YPOBHU KMJIKOCTH B MAHOMETPUYECKHX TpYOKaX. Ydaliuecs IeiatoT BHIBOJ O
Pa3HOIl CKOPOCTU XUMHUYECKUX PEAKLIUM.

Onvim 3. BnusiHre TeMIepaTypbl pearupyonux BeIecTB Ha CKOPOCTh XUMUUYECKOHN peakiuu

B onHo xoneno cocyna Jlannonsta Haneite 3 mi 10 % coJIIHOM KUCIIOTHI, B APYTO€ KOJIEHO
nomectute 2—3 rpanyisl HUHKa . Bo Bropoii cocyn Jlannonsra Haneire 3 mu 10%-Ho¥# couis-
HOM KHUCIIOTBI, HArpeToi Ha BosHoU O6ane 1o 50 °C, B Ipyroe KojieHo — 2—3 rpaHyiibl IMHKA.
[Ipucoenunute cocyapl JIaH10IbTa K MAHOMETPUYECKUM TPYOKaM.

O6paTI/ITC BHUMaHHue! OI[HOBpeMeHHO HepeneﬁTe KHCJIOTBI B COCYyAax JlangonpTa K I'paHyjiaM
OHHKA. CpaBHI/ITC YPOBHHU KUAKOCTU B MAHOMCTPUUICCKUX pr61<ax. VYuamuecs AeaarT BBIBO O
pa3H0171 CKOPOCTH XUMHNYCCKUX peaKHI/Iﬁ .

Onvim Ne 4. Briiusiaue IMNOBEPXHOCTHU COIIPUKOCHOBCHHSA PCArnpyrONINX BCIICCTB HA CKOPOCTH
XHMHYECKOH peaknuun

B onHo xoneno cocyna Jlannonbsta Haneite 3 M 4%-HOW CONSTHOM KUCIOTHI, B APYro€ KOJIEHO
nomectute 1 r MpaMopa, B3ATOro B BUJE Kycouka. Bo BTopoit cocyn JlannonbsTa Haneite 3 mi
4%-HOoli CONSHOM KUCIIOTHI, B IPYroe KoJeHo — 1 r mopoiika Mpamopa. [Ipucoenunure cocyas
Jlan01bTa K MAHOMETPUYECKUM TPYOKaM.
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Obpamume enumanue! OTHOBPEMEHHO TepeieiiTe KUCIOTH B cocyaax JlaHmonbTa K MpaMopy
uuHka. CpaBHUTE YPOBHHU KUIKOCTH B MAHOMETPUUYECKUX TPYOKax. Yuamiuecs AesiatoT BBIBOJ O
pa3HOM CKOPOCTU XMMHUUYECKUX PEAKIIUH.

Onvim 5. BnysiHue KaTaau3aTopa Ha CKOPOCTh XUMUYECKOH peaKuu

B crakan ¢ Bogoi, narperoit g0 50 °C, momecTuTe 2 1€eMOHCTPAIMOHHBIE TPOOUpPKH ¢ 2 M 3% -
HOTO pacTBOpa MEPOKCHIA BOAOPOAA. BriepKUBatOT MPOOUPKH B BOJE OKOJIO 2 MUH.
N3Bnekute npoObUpku U3 BOASHOM OaHU U TPOJEMOHCTPUPYHTE yUaITUMCS PE3YyNbTaT — Ha
CTEHKax MPOOHPKU NOSBHIMCH My3bIPhKU T'a3a KHCIOpoaa. B oqHy u3 mpoOupoK BHECHUTE HA
KOHUMKe mmatesst quokeu Mapranua (1V) . HaGnrogarot sHeprudHoe BbIICICHHE KUCIOPOIa.

Konmponvnvie sonpocei: 1.0T Kakux GaKTOPOB 3aBUCUT CKOPOCTh XUMHYECKOW pPeaKinuu?
2.ITouemy paznokeHue nepokcuaa BOJAOPOIa B MPUCYTCTBUH Auokcuaa mapranna (IV) cnauana
uAET 0YeHb OBICTPO, a 3aTEM 3aMeIsieTCs ?

1. 3apnanus ans pa3BUTHS QYHKIHMOHAIBHON IPaMOTHOCTH:

cA

o
-

t B Tpu oguHAaKOBBIC TPOOUPKH YUCHHUKH HATHIIN 10 5 MIT
pacTBOpa COJITHON KUCIOTHI OJMHAKOBOM KOHIIEHTpAIMK. B epByr0 MpoOUpPKY MOJIOKUIN
CTPYKKH 3KeJIe3a, BO BTOPYIO — CTPYXKKHU IIUHKA, B TPEThIO — CTPYKKH HEU3BECTHOTO CBETJIOTO
SIPKO OJIECTSIIIETO

MeTtauia. Hanbosiee ”HTEHCMBHO BbIICNICHHE Ta3a HAOJIOIAIN B TPEThel MPOOUpKe ¢
HEU3BECTHBIM MeTaiuioM. Bo BTOpoi#l mpoOHpKe ¢ IMHKOM MHTEHCUBHOCTH BBIJICJICHUS Ta3a Oblia
MEHbIIIE, YeM B TpeTheil. B mepBoii mpoOHpKe ¢ Kene30M HHTEHCUBHOCTD BBIJICIICHHsI ra3a Oblia
HauMCHBIIICH.

a)JleiicTBue kakoro (gakTopa, BIUSIONIETO HA CKOPOCTh PEaKIuu, Habro1amu yqamuecs? 0)
Kakoii MeTann Mor HaX0AUThCA B TpeThel mpodupke? 3anuinTe Ha3BaHUE MeTalia.

1. Ha l"pa(bI/IKe npeacTaBjiCcHa 3aBUCUMOCTb KOHICHTpAlMU HCXOAHBIX BCIICCTB U
MMPOAYKTOB pCAKIIMHU OT BPCMCHU IIPOTCKAHUA PCAKIIUU:

Puc. 20. I'pacduk 3aBUCUMOCTH KOHIIEHTPAIIMH UCXOIHBIX BEIIECTB U MIPOIYKTOB PEAKIIUH OT
BPEMEHH MPOTEKAHUS PEAKITUU

Omnpenennre, Kakas KpuBas ONKMCHIBAET U3MEHEHUE KOHLIEHTPALUN UCXOAHBIX BELIECTB, a KaKas
— IPOAYKTOB PEAKLIMH .

HepequL AOCTYIIHBIX UCTOYHHUKOB I/IH(l)OpMaI_II/II/I

1.Bacunses B.I1., Mopo3zosa P.I1., Kouepruna JI. A. IIpakTukyM 1o aHaJIUTUYECKOW XUMUHU:
VYueb. nocobue mist By30B .-M .: Xumus, 2000 . — 328 ¢ . 2.I'pocce 3., Baiicmanrens X. Xumus
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st m00o03HaTenbHbIX. OCHOBBI XUMUH U 3aHUMaTesbHbIe onbIThl. [JIP . 1974 . Tlep . ¢ Hem .- JI

.. Xumus, 1979.
—392c¢.
1. Hepmromnsiy B.®. Mup Bogsl. — JI .: Henpa, 1979.-254 ¢ .
2. XKwmuna JI.M . O6mmas xumust . [Ipaktukym L-Mukpo . PykoBoICTBO 1151 CTY/ICHTOB . —
M .. MI'Y, 2006 . — 322c .
3. Hcnonw3oBanne nudpoBIX 1abopaTopuii pu 00y4YeHUH XUMHUH B CPEIHEN IIKOIIe/

Bbecmanos I1. U. lopodees M.B., Kunuu JI.M ., 3umuna A

N., OpxexoBckuii [1.A.- M .: BUHOM . Jlabopatopust 3uanuii, 2014 . — 229 c .

1.

Kpucrannsl. Kpucrannoruapars: Metoauueckue ykazaHus K 1a00paTopHbIM paboTaM.
Mudraxosa H. I11., [Terposa T.H., Paxmarymiuna U. @. — Kazanb: Kazan. roc. Texsou .
yH-T ., 2006 . — 24 ¢ .

Jleencon U .A. 100 BorpocoB U OTBETOB IO XUMHUH: MaTepuansl Uisl IIKOJIbHBIX pedepa-
TOB, (paKyIbTATUBHBIX 3aHATHI U ceMUHapoB: YuyeOHoe nocodue. — M .: «M3aarenscTBo
ACT»: «M3marenscTBO AcTpenby, 2002 . — 347 c.

Jleencon U . A . Xumnueckue peakuuu: TenaoBoit 23pQexT, paBHOBECUE, CKOPOCTh . —
M .: OO0 «M3parensctBO AcTpens, 2002 . — 192 ¢ . 9.JIypee 1O. FO. CnpaBounuk no
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19 . YeprkoB N.H ., XKykos II.H. Xumuuecknii 5kClIepuMEHT € MaJIbIMU KOJINYECTBAMHU
peaktuBoB . M .: IIpocsemenne, 1989 . — 191 ¢ . 20 . Caiit MI'Y . IIporpamma Kypca Xumun
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