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IMosicHUTEIbHAA 3alIMCKA -
Pabouas nmporpamMmMa 1o XMMUHU Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABIICHA HA OCHOBE MOJIOKEHUN U TPeOOBaHMI K pe3yIbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMBbl, IPe/ICTaBICHHbIX B DeepanibHOM TOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO 00IIEro o0pa3oBaHusl,
YTBEp)KJIECHHOTO puKa3zoM MuHucTepcTBa oopazoBanust u Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom IIpumepHoii mporpaMmel Bociutanusi, OCHOBHOM
obpazoBarenbHol Tporpammbel MKOVY «Hwmxnaenoo6punckas CIL» ocHoBHOTro 0011ero oopa3oBaHus.

Ha ©6a3e mnenrpa «Touka pocra» obOecneumBaeTcs peanm3aiius 00pa3oBaTeNbHBIX MPOrPAaMM ©CTECTBEHHOHAYUYHOH W
TEXHOJIOTUYECKON HAIMPaBJICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMHU 3aKOHOAATENIHLCTBA B cpepe oOpa3oBaHUs U C
yu€ToM pekoMeHnauuii denepaibHOro omneparopa ydeOHoro mpeamera «Xumusi». OOpa3zoBaTelibHasi MNporpamMma IMO3BOJISIET
HHTETPHUPOBATh peaTu3yeMble 37eCh IMOAXOJIbI, CTPYKTYpYy HM COJEpKaHHE MPHU OpraHM3aliu oOydeHus XuMUH B 8—9 Kiaccax,
BBICTPOCHHOMHA0a3e11000T0n310CTYITHBIXyde0HO-MeToanueckuxkoMiiekcoB( Y MK). Hcriop30Banmne 000py10BaHHS IICHTPA
«Touka pocTta» MO3BOJISIET CO3/1aTh YCIOBHUS:

o J[ns pacimupeHus CoiepKaHus MKOJIbHOTO0 XUMHUECKOTO 00pa30BaHus;

* J[71s1 TOBBITIICHUS TTO3HABATEILHON aKTHBHOCTH OOYJArOITUXCSl B €CTECTBEHHOHAYYHON 00J1aCcTH;

* JIJIsl pa3BUTHSA JIMUHOCTHU peOeHKa B MpoIiecce O0YUYSHHS XUMHUU, €T0 CIIOCOOHOCTEH, (POPMHUPOBAHUS U YIOBIECTBOPEHUS COLIUATIEHO
3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

;711 pabOTHI ¢ OJIApEHHBIMU ITKOJIPHUKAMH, OPTaHHM3allMM WX Pa3BUTHSA B Pa3IMUHBIX 00JIaCTSIX 00pa3oBaTEIbHOM, TBOPUYECKOM
JIeSITEIIBHOCTH.

[Ipumensst nudpoBbie 1a0OpaTOPUM HAa ypOKaxX XHUMHH, YYaIIMECS CMOTYT BBIMOJHUTH MHOXECTBO JTa0OpaTOPHBIX palbOT U
AKCIIEPUMEHTOB I10 MPOrpaMMe OCHOBHOM IIKOJIBI.
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KpaTtkoe onucanuue nmoaxoA0B K CTPYKTYPUPOBAHUIO MATEPHUAJIOB
B oopazosamenvnoit npocpamme(OIl) npedcmasnenst cnedyrouiue pazoensl:
1 .MeTobl U3y4eHUS BEUIECTB U XUMUYECKUX SBJICHUNA. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHH.
2 .IlepBoHauanpHble XUMHUYECKHE TOHATHSA.3.PacTBopb1.4.OCHOBHBIE KIIACCHI HEOPTAaHMYECKUX COCTMHEHUMN.S. Teopus 3neKTpoIuTHIECKON
quccoruanuu. 6. XuMHU4ecKue peakiuu. 7. XuMHUUeCKHUe 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB U UX COCIUHECHHUI ).

B ocHOBY BblfieNieHUS! TaKUX Pa3AeNoB 3aJ0KEH XUMUYECKUN AKCIEPUMEHT, TPAJIUIMOHHAsA cucTeMa u3ydyeHus xumuu. OcHOBHOU (opmoit
y4eOHOI MeATENIbHOCTH SIBISIETCS XMMHUYECKHH SKCIEPUMEHT, MPOBOJMMBIA B BHJE JIA0OPATOPHBIX, NMPAKTHUYECKUX PabOT M JEMOHCTPALIHA.
JleMOHCTpallMOHHBIN YKCIEPUMEHT MPOBOJUTCS B TOM Clly4ae, €CJIU OH ONAaceH JJIs BBIMOJIHEHUS yYallMMHCS WIH UMEIOLIHICS TpruOop MpeacTaBieH
B €IMHCTBEHHOM 3K3EMILISPE.

Jlnst u3ydeHusinpeamMeTa«XuMus»Ha ITane 0CHOBHOI0 001iero odopasoBanust orBoautcs 1364acos: 8xnacc-684yacos;9knacc—68uacos. JlanHas
oOpa3oBaTenbHas MporpaMmma 00ecreunBaeT YCBOGHUE YUAIMMUCS BaXKHEHIINX XUMUYECKHX 3aKOHOB,TEOPUHN U MOHATUH; POPMHUPYET
MPEACTABJICHUE O POJIM XMMHUU B OKPYKAIOIIEM MUPE U KU3HU YesoBeka. [Ipu 3ToM OCHOBHOE BHUMaHHUE YAENAETCS CYIHIHOCTH

XHMMHYECKUX PEaKIUI U METOJIaM X OCYILECTBIICHUS.

OaHUM U3 OCHOBHBIX IPHUHIIMIIOB MOCTPOEHUS NPOrPAMMBI SBJISETCA MPUHLMI JTOCTYIMHOCTH . DKCHEPUMEHTAIbHBIEC JTaHHBIE, MTOJIYYEHHBIC
YYalIUMUCS TIPU BBIOJIHEHUN KOJIMYECTBEHHBIX ONBITOB, MO3BOJISIIOT YYAllMMCSl CAMOCTOSITEIIBHO JI€JIaTh BBIBOJIbI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toaxompl, 3am0KeHHBIE B COAECpkKAHUE MPOrPaMMBbI Kypca, CO3/1al0T HEOOXOUMbIE YCIOBUS JJIi CUCTEMHOI'O YCBOEHUS YYAIlUMUCS OCHOB HayKH,
JUIst 0OecTieyeH s pa3BUBAIOIIETO U BOCIIMTHIBAIOLIETO BO3AEHCTBHSI 00yUEeHHs Ha TMYHOCTD y4allerocs.

®dopmupyembie 3HaHUS JODKHBI CTaTh OCHOBOM CHCTEMBI YOEKACHH IKOJIBHHUKA, IEHTPAIBHBIM SIIPOM €r0 HAy4YHOTO MUPOBO33PEHUS.

Onucanue marepuajibHO-TeXHUYECKOU 0a3bieHTpa«ToukapocrTay,
Hcnosb3yeMoro aJisl peaju3anuu 00pa3oBare/ibHbIX MPOrPaMM B PaMKaXxX MpenojaBaHusd
XMMHUH

Hugposaa (xomnviomepnas) nadopamopusa (IlJI), mporpamMMHO-anmapaTHbI KOMIUIEKC, IaTYMKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOTO
000pyI0BaHus1, BKIIIOUAIOIINH N3MEPUTENBHBIN 070K, HHTep(delc KOTOPOTo MO3BOIISIET 00eCIeYrBaTh CBA3h C IEPCOHATLHBIM KOMIIBIOTEPOM, U HA0Op
JATYNKOB, PETUCTPUPYIOIINX 3HAYCHUS PA3TUYHBIX (DU3NIECKUX BEITUIHH.

Jlamuux memnepamypvl ni1amuHoGplil — MPOCTON U HAJEKHBIN JTATUUK, MPEJHA3HAUYEH JIJIl U3MEPEHUs] TEMIEPAaTyphl B BOJAHBIX PACTBOpPax U B
ra3oBbix cpeaax. Mimeer paznnunbsiid nuana3on usmepenuit ot —40 no +180 °C. TexHuueckune XxapakTEpUCTHKU TaTYUKA YKa3aHbl B UHCTPYKIUU 1O
JKCITyaTaluu. /Jamuux memnepamypsl mepmonapuulii peHazHadeH st u3mepenus temnepatyp 1o 900 C. Mcnomab3yercs npu BHITOTHEHUN
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIAMEHH, IJIABICHUS U PA3JI0KESHUS BEIIECTB.

Jlamyuk onmuyeckoul naomuocmu (Koaopumemp) — TpeqHA3HAUYECH JUIsI M3MEPEHHUS ONTHUYECKON IUIOTHOCTH OKpAUICHHBIX PacTBOPOB.
Ucnonszyercs npu nzyuenuu tem «PactBopbi», «CKOPOCTh XUMHUUECKUX PEAKIINITY), ONPEIeICHUN KOHLIEHTPAlMU OKPAIIEHHBIX HOHOB.

Jlamuuk pH nipeiHa3HAYEH I U3MEPEHUS BOJIOPOTHOTO rmoka3atess (pH) BOAHBIX pacTBOPOB B Pa3IUYHBIX UCCIEAOBAHUAX 00BEKTOB OKPYKAIOIIEH
CpenBl.

Jlamyuk 31eKmponpoeoonocmu NpeHa3HAuCH ISl U3MEPEHUsI YACIbHON 3JIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHCIE M BOJIHBIX PacTBOPOB
BelecTB. [IpuMeHnsercs npu u3y4yeHur TEOPUU 3ICKTPOIUTUYECKON JUCCOLMAIINH, XapAaKTEPUCTUK BOJHBIX PACTBOPOB
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Jlamyuk xn0puo-uonoe VCTNONb3yeTCs A KOJUYECTBEHHOTO OMpPENEICHUs COJEpKaHUsI HOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBe, MPOIYKTaxX
nutanus. K naTauky moakirodaercs HoHOceNneKTUBHEIN tektpon (MCD) (paboumii 35eKkTpor), MOTEHIIMAT KOTOPOTo 3aBUCUT OT KOHIICHTPAIUH
OTIpe/IeNIIEMOro HOHA, B JAHHOM ciiyyae oT KoHueHTpauuu aHuoHoB Cl. [Torenuuan UCD ompenensitoT OTHOCUTEIBHO 3JIEKTPOJa CPAaBHEHUS, KaK
MPABUIIO, XJIOPCEPEOPSHOTO.

Jlamyuk Humpam-uono6 npeHazHaueH JJIsl KOJMYECTBEHHOTO ONpeAeNICHUSI HUTPATOB B Pa3IMYHBIX 00BEKTaX OKPYXKAIOIIel Cpeibl: BOJIe, OBOIIAX,
bpykTax, KOIOACHBIX U3JENUAX U T.1I.

MukpockonyughpoeoiinpeHazHadeHIIIU3YIEHUA()OPMBIKPUCTAITIOBUHAOIIOACHUSI3aPOCTOMKPUCTAIIIOB.

Annapam ona npoeedenusn xumuyeckux peakyuii (AILXP) npenqHazHayeH Ui NOJyYEHUS] U IEMOHCTPALlUU CBOWCTB TOKCUYHBIX [1apOB U ra3oB .
OTH BellecTBa MOIY4Yar0TCs B KOJIOe-peakTope, U IpU HarpeBaHuu (Win 6e3 HarpeBaHus) ra3000pa3HbIe BEUIECTBA MPOXOAST YEPE3NOrIOTUTENbHBIE
€MKOCTH (HacallKu) C PaCTBOPAMH PEareHTOB, BCTYIAIOT C HUMU B peakiui0. MI30bITOK ra3a MOrIONIaeTCs )KUIKUMHU B TBEPIBIMH PEarcHTaMH, aTakKe
AKTUBUPOBAHHBIMYTIIEM. Amnmapar YaIeBCeroncroab3yoT JUTSITIONYYSHUSIA JEMOHCTpAIUH CBOICTBXJIOpA, CEepoBOIOPOAA.
Ilpuéboponademoncmpayuu3agucumocmuckoOpOCMUXuUMUYeCKUXpeaKyuiiompa3iuyHolXakmoposeucnoab3ytoTIPUN3yYeHUMTEMbI

«CKOpOCTh XMMHUYECKOM peakiuu» U TermnoBoro 3¢ dexra xumuueckux peakuuid. [IpuGop maét BO3MOXKHOCTH 3KCIEPUMEHTAIBHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUYSCKUX PEAKIUH CIeTyOImUX (HaKTOPOB: MPUPOILI PEArHPYIOIIUX BEUIECTB, KOHIICHTPAIMHA PEarupyrOIIUX BEHICCTB,
IUIONIA/IA TPAHUILIBI pa3ziena a3 B reTEpPOreHHbIX cucTeMax (MMOBEPXHOCTH COMPUKOCHOBEHUS MEXKY pearupyroIMMH BEIIeCTBAMU ), TEMIIEPATYPHI,
KaTajan3aTopa, HHTHOUTOpA.

Ilunemka-0o3zamop — TPUCTIOCOONICHUE, HCIONb3yeMOE B JA0OpaTOpUM AJisi OTMEPUBAHUSA OMpPEeAeNEHHOro o0bEéMa >KUAKOCTH. [lumerku
BBIITYCKAIOTCS IEPEMEHHOTO M ITOCTOSTHHOTO 00b&éMa. B KOMITIIEKTBI 000pYI0BaHUS JIT METUIIMHCKHUX KJIACCOB BXOST YIOOHBIE MATIETKH- ]03aTOPHI
OJIHOKaHaJIbHBIE, IO3BOJISIOIINE HACTPOUTH HEOOXOAUMBIN 00bEM O0TOMpaeMOl KHUAKOCTH B TPEX Pa3TUYHBIX JUANa30HaX.

bana kombunuposannas npeaHazHavueHa Jisl HarpeBa CTEKISHHBIX U (papdopoBbIX cOCY0B, KOT1a TpeOyeTcst CO3/1aTh BOKPYT HArpeBaeMoro cocysia
paBHOMEpPHOE TeMIlepaTypHOe TMoje, H30eKaTh HCIONb30BAHMUS OTKPHITOrO IUIAMEHHM W pacKal€HHOM »siekTpuyecko coupanu. Kopmyc
KOMOWHHPOBAHHOW OaHM CIeNIaH U3 ATFOMHUHHS. JKUIKOCTHAS YacTh KOMOMHUPOBAHHOW OaHM 3aKPBIBACTCS KOJIBIIAMH PA3IMYHOTO THAMETpA.
Ilpuéop ona nonyyenus 2a308 WUCTONB3YeTCS IS MONy4eHUS HEOONBIIUX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCHIa BOJIOPOAA),
YIJIEKUCIIOTo Tasa.

Pabdouas nporpamMmma no xumMuu ajsa 8—9 kiaccon

€ UCIIOJIL30BAHHUEM 000pyA0BaHus HeHTpa «ToukapocrTa»

Ha 06a3ze nentpa «Touka pocTta» obecrneuuBaeTcss peanus3alnus o0pa3oBaTENbHBIX MPOrpaMM €CTECTBEHHO-HAyYHOW U TEXHOJOTHMUECKOU
HalpaBlIeHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C TPEOOBaHUSMHU 3aKOHOJATENIbCTBA B cdepe 00pa3oBaHUA M C yYETOM PEKOMEHIAlHi
denepanbHOTO onepaTopa yueOHOro npeaMera « XUMHUs».

O0pa3oBarenpHASITPOrPAMMAITO3BOJIICTHHTEPUPOBATE  PEATN3YEMBIETIOIXO/IBL,CTPYKTYPYH  COJICPKaHUETIPHOPTaHN3AIMAO0OYUSHISIXUMUH B
8—9 kiaccax, BBICTPOEHHOM Ha 0a3e Jr000ro U3 JOCTYIHBIX yueOHO-MeToanyecknx komiekcos (YMK).

Hcnons3zoBanneobopynoBanus« Toukapoctanpupeanmn3annuianHoiOl1mo3BoseTco31aTh yCIOBUS:

- JUIpacIIuPEHUSACOACPKAHUAIIKOILHOT OXUMUYECKOT000pa30BaH s,

- JUIATIOBBILICHUANIO3HABATEIbHOMAKTUBHOCTHOO yUaIOIIUX CSIBECTECTBEHHOHAYYHOM 001aCTH;
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-JUIsl Pa3BUTHS JINYHOCTU peOEHKA B Iporiecce 00yUeHHsI XUMHUH, €ro CIIOCOOHOCTEH, (POPMUPOBAHHUS H YIOBICTBOPCHUSI COL[HATBHO 3HAYUMBIX
MHTEPECOB U MOTpeOHOCTEH;
-U1sIpabO0THICOIAPEHHBIMHUIIKOIEHUKAMH, OPraHU3al M MUX Pa3BUTHABPA3IMYHBIX001aCTAX00pa30BaTENbHOM, TBOPYESCKON A TEIILHOCTH.

HopMbI o1ieHOK 32 Bce BH/IBI IPOBEPOYHBIX padoT

«5»—ypOBEHb BBINOJIHEHUS TPEOOBAaHUI 3HAUNUTENIBHO BBIIIE YI0BIETBOPUTEIBHOIO: OTCYTCTBHE OIIMOOK, KaK IO TEKYyLIEMY, TaK U I10
npenbIIyieMy yaeOHOMy MaTepuany; He 60jiee 0OJJHOTO HeT04ETa.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAaHUH BbIIIE YOBIETBOPUTEIBHOIO: HaIHuue 2—3 OMmUO0K Wiu 4—6 Hel0u€TOB 10 TEKYyILEeMY y4eOHOMY
MartepHaiy;Heboee20mnO0oKIN4He104ETOBIIONPOM IECHHOMYMaTepHally; UCII0JIb30BaHUEHEPALMOHATBHBIXITPUEMOBPELICHUAyUeOHOM 3a1auH.
«3»—J0CTaTOYHbIi MHWHUMAIIBHBI YPOBEHb BBINIOJHEHUS TPEeOOBAHUU,IPEIbIBISIEMBIXKKOHKpPETHOMpaboTe:Hebonee4—o6ommbokmmm 10
HEI0u€TOB O TeKylLeMy y4eOHOMY MaTepuaily; He 6osee 3—35 omunOoK uiu He 6ojiee 8 He0UETOB 110 MPOHACHHOMY y4eOHOMY MaTepuaiy.
«2»—ypOBEHb BHINOJHEHHS TPeOOBAHUI HUKE yIOBIECTBOPUTEIHHOTO:HaTMUKeO0nee6ommookmin 1 0He109eTOBIOTEKyIIeMyMaTepHraly; ooiee
5 omnOok unu Oosiee § HEJOUETOB 10 MPOUICHHOMY MaTepHay.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHUA
VUEBHOI'O IIPEJIMETA «(XUMHUS» B OCHOBHOM IIKOJIE

I/IsyquI/Ie XMMHMHU B OCHOBHOM IIIKOJIE HaIrpaBJICHO Ha
JOCTHIXXCHHC O6yanOIHHMHC$I JIMYHOCTHBIX, MECTAIIPCAMCETHLIX U
IMPEAMCETHEBIX PE3YJIbTATOBOCB OCHUA yqe6Horo npeaMeETa.

JIMYHOCTHDBIEPe3yIbTAThI

JIn4HOCTHBIE PE3YyABTATHI OCBOCHHS ITPOTPAMMBbI OCHOBHOTO
o0miero o6pa3oBaHUs JOCTUTAIOTCS B XOZ€ OOYUECHHS] XUMUU B
€IMHCTBE Y4eOHOM U BOCTIUTATENBHOM fesTenbHocTH OpraHu3aiu
B
COOTBETCTBUUCTPAAULIMOHHBIMUPOCCUICKUMHUCOLIMOKYJIBTY PHBIMUT
JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
o0IecTBenpaBmiIaMi 1 HOpMaMU TIOBEICHUS, U CIIOCOOCTBYIOT
nporeccam
CaMOII03HAHUS,CAMOPA3BUTUSUCOIIMATU3AUHO0 YA OIIUXCSI.

JIMIHOCTHBIE PE3YJILTATHI OTPAKAIOT CHOPMUPOBAHHOCTD, B
TOMYHCIIEBYACTH:

Hampuomuuecxozoeocnumauuﬂ

1) IEHHOCTHOI'O OTHOLIEHUS K OT€UECTBEHHOMY KYJIBTYPHOMY,
HCTOPUYCCKOMY HW HAYYHOMY HACJICAWIO, IMOHMMAaHUA 3HAYCHHA
XUMHUYECKOM HAayKd B JKU3HM COBPEMEHHOTo OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HMH(pOpMaIMell o MepesoBbIX
JOCTHXKEHUAX U OTKPBITHAX MHUPOBOM UM OTEYECTBEHHON XUMUHU,
3aMHTEPECOBAHHOCTU B HAyYHbIX 3HAHUAX 00 YCTpOMCTBE MHpa U
o01IecTBa;

I'pascoanckozo éocnumanus

2) IPEACTABICHUSI O COLMAJIbHBIX HOPMax H© MpPaBHIAX
MEXJIMYHOCTHBIX ~OTHOILIEHMA B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOM JEATETLHOCTH TPU BBITOJHEHUH
yueOHBIX, TIO3HABATENbHBIX 3aJa4, BBINOJHEHUU XUMUYECKHX
SKCIIEPUMEHTOB, CO3JAaHHM Y4YEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B TPOIECCE ITON y4eOHOM
NEeSTeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE M IOCTYIIKU
CBOUX TOBapI/ILI_IefI C MO3MIUN HPABCTBCHHBLIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUSI OCIIE/ICTBUI MOCTYTIKOB;



lleuuocmu HAYYHO20 NO3HAHUA

3) MUPOBO33PEHUYECKHX MPEICTABICHUI O BEILIECTBE U
XUMUYECKON PEAKIUH , COOTBETCTBYIOLIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIIOUIMX OCHOBY Ul HOHUMAHUS
CYIIHOCTH HAYy4YHOW KapTUHBI MUPA; MIPEACTAaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUs IIPUPOJIBI, B3AUMOCBS3AX YEIOBEKa C
IIPUPOJHON CPENOi, O POJIM XMMHUU B ITO3HAHUM ITUX
3aKOHOMEPHOCTEH;

4) IO3HABATEIbHBIX MOTHUBOB, HAIPABJICHHBIX Ha IIOJIyYEHHE
HOBBIX 3HAHWM IO XHUMHHU, HEOOXOJUMBIX Uil  OOBSICHEHUS
HAOJI0/TAEMBIX MPOLIECCOB U SIBICHUIA;

5) MO3HaBaTeNbHON M WH()OPMAMOHHON KYJIBTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSATEIBHOM paboThl ¢ y4eOHBIMH  TEKCTaMH,
CIIPaBOYHOM  JINTEPATypoOH,  JOCTYIIHBIMH  TEXHUYECKHUMH
cpeacTBaMu MH(GOPMAIMOHHBIX TEXHOIOTHIA;

6) HHTEpeca K OOYyYEHUIO W IO3HAHUIO, JIFOOO3HATEIBHOCTH,
TOTOBHOCTHU u CTIIOCOOHOCTH K camMo00pa30BaHMUIo,
UCCIIEIOBATENILCKOM  JICITETBHOCTH, K OCO3HAHHOMY  BBIOOPY
HAIIPaBJICHHOCTH ¥ YPOBHs 00y4eHHs B JaJIbHEHILIEM;

Dopmuposanus Kyibmypsl 300p06bs

7) OCO3HaHHUA IEHHOCTH KHU3HHU, OTBETCTBECHHOI'O OTHOIIICHUS K
CBOEMY 3JI0POBBIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 KH3HH,
OCO3HaHUuA HOCJ'IGI[CTBI/IfI U HCHIPHUATUA BPCAHBLIX TPUBBIYCK
(ynotpebnenus aJIKOTOJI4l, HapKOTHKOB, KypeHus),
HEOOXOJUMOCTH  COOJIOJIeHHs  OpaBuia  O€30IacCHOCTU  TpH
00paIleHuH ¢ XUMHUYECKUMH BELIECTBAMH B OBITY M peaIbHON KU3HHU;

Tpyooeozo 6ocnumanusn

8) KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO
M0JIE3HOM, y4eOHO-UCCIIeA0BATENbCKOM, TBOPUECKOM U IPYTUX BUAAX
JeATeNbHOCTH; HHTEpEca K MPAKTUYECKOMY U3yUEHUIO podeccuii
U TPyZAa pa3IM4HOrO poJa, B TOM YHCJIE HA OCHOBE NPHMEHEHUS
NpEAMCTHBIX 3HAHHUHN 110 XUMHUHU, OCO3HAHHOTI'O BBI60pa
VHAUBH/YaJbHOM TPaeKTOPUH TPOJIOIKEHUS 00pa30BaHUs C YUETOM
JIMYHOCTHBIX HMHTCPCCOB U CIIOCOOHOCTH K XHUMUH, 06IJ_I€CTBCHHBIX
MHTEPECOB U MOTPEOHOCTEH;

IKon02uneck02o0 socnumanus
9) 3KOJIOTHYECKH I1eJIECO00Pa3HOTO OTHOIICHUS K TIPUPOJIC KaK



UCTOYHUKY JKM3HM Ha 3eMjle, OCHOBE €€ CyIECTBOBAHMS,
IOHUMAaHHUsI LEHHOCTH 370pOBOro M 0e30macHoro obpasa >KH3HH,
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXUYECKOMY 3/10pOBbIO, OCO3HAHHWs LIEHHOCTH COOJIOJCHHS
IpaBuJl 0€30MaCHOTO NMOBEICHUS IIPH paboTe € BEIIECTBAMH, a TAKKe
B CUTyalUsX, yTPOXKAIOIINX 300POBbI0 U XKU3HH JIOJCH;

10) cIIOCOOHOCTU MPUMEHATH 3HAHUA, I[IOJIy4aeMble IIpU
W3YYECHUM XMMHH, JUIA PEIICHMS 3a/1a4, CBA3aHHBIX C OKPYXKAIOILEH
IPUPOJHOM Cpeloi, , OCO3HaHUS TIJIOOAJTBHOTO XapakTepa
9KOJIOTUYECKUX MpoOJeM U MyTed HMX pelleHHs MOCPEICTBOM
METOJI0B XHMUH;

11) 5KOJIOTMYECKOT O MBILICHUS, YMEHUS PYKOBOJICTBOBATHCSA UM B
II03HABATEIbHON, KOMMYHUKATUBHON M COL[MATIBHOM ITPAKTHUKE.

MeTaHPEIIMETHbIe PeE3yJIbTaThI

B cocrage MCTAIMPCAMCTHBIX PE3YJIbTAaTOB BBIACIAIOT
3HaYMMBIe [T (HOPMUPOBAHHSI MUPOBO33PECHHUS OOIIEHAYYHbIE
NOHATHS (3aKOH, TEOPHS, IPHHIIMI, TUIIOTE3a, (PaKT, CHCTEMA,
TPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPBIC HCIIOIB3YIOTCS B
€CTCCTBCHHO-HAYYHBIX y‘I€6HI>IX npeaMeTax U MO3BOJIAOT Ha OCHOBEC
3HaHUH U3 3THX IPEMETOB (OPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM HAy4HOU
KapTUHEMHUPa,nyHUBEpCcaIbHbleydeOHbIe1eHCTBUA(TT03HABATEIbH
bI€,KOMMYHHKATHBHBIE, PETYJISTUBHBIE), KOTOPbIE 00ECTIEUNBAIOT
(bopMupOBaHHE TOTOBHOCTU K CAMOCTOSITEILHOMY
IUITAHUPOBAHMIO U OCYILECTBICHUIO YUEOHON IEATEIbHOCTH.

MertamnpeameTHble pe3yabTaThl OCBOCHUSI 00pa3oBaTeIbHOM
IMPpOrpaMMsel 1o XUMHUH OTPAXKAIOT OBJIAACHHUC YHUBCPCAIIbHBIMHA
TI03HABATEIbHBIMU JACHCTBUSMU, B TOM YUCIIE:

Bazoevimu nozuueckumu oeiicmeuamu

1) YMEHHEM HCIIONb30BATh MPUEMBI JIOTUYECKOTO MBIIIICHHS TPU
OCBOCHUU 3HAHWN: PaCKphIBaTh CMBICIJI XUMHNYCCKUX
MNOHSTUN(BBIIETATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
B3aMMOCBSI3b C JPYTUMHU OHATUSMH ), UCTIOJIB30BATh TOHITHS JUIS
0OBSICHEHUS OTACIBHBIX (PAKTOB M SBJICHUI; BHIOUPATh OCHOBAHUS
U  KpUTCPUU IJIA Knaccmbmcam/m XUMHWYCCKHUX BCUICCTB U
XUMHYECKHX PEaKIWi; yCTaHABIMBATh MPUYUHHO CJICCTBCHHBIC
CBSI3M MEXIy OOBEKTaMH H3y4YCHUS; CTPOUTH JIOTUYECKUE



paccyxnenusi (MHIYKTUBHBIC, JI€AYKTHBHbIC, MO0 aHAJIOTHH );1eNIaTh
BBIBO/IbI U 3aKJTFOUCHUS;

2) YMEHUEM MPUMEHSTh B npouecce MTO3HAHMS
CUMBOJIMYECKHE(3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XUMUHU,
npeoOpa3oBhIBATh MIMPOKO TNPHUMEHSEMBIE B XHMHH MOJIEIbHBIC
OpEeACTaBICHU — XHMHUUYECKMM 3HaK (CHMMBOJ  3JIEMEHTA),
XuMu4eckas Gopmyrna ¥ ypaBHEHUE XUMHYECKOW pEaKIMu — TIPH
pelieHnn y4eOHO-TI0O3HABATEIbHBIX 33/ad; C Y4ETOM ITHX
MOJICNIBHBIX ~ TIPEJCTABJIICHHH BBISBISATh M XapaKTepU30BaTh
CYILIECTBEHHBIC MPU3HAKU HM3Y4aeMbIX O0BEKTOB—XHUMHUUECKUX
BEIIECTBUX U MUYECKUX PEAKIIHIL;

bazoevimu uccneoosamensckumu oeiicmeuamu

3) YMECHHEM  HCIIOJIb30BaTh IIOCTABJIICHHBIE BOIIPOCHI B
KauyeCTBEMHCTPYMEHTAINIO3HAHUS,aTaAK)KEBKAY€CTBEOCHOBBLIIA(PO
pMupoBaHUs TUIIOTE3bI o IIPOBEPKE [IPaBUIbHOCTH
BBICKA3bIBAEMBIX CYK/ICHUII;

4) mpuoOpeTeHrue OIbITa IO IUIAHWPOBAHUIO, OpPraHU3AUU U
NPOBEJICHUIO YUEHHMUECKHX SKCIEPHUMEHTOB: YMEHHE HaAOII0IaTh 3a
XO0-IOM  IpOIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH  €r0
pe3ynbTaT, GopMyIHpoBaTh 000OIIEHHS W BBHIBOBI 10 Pe3yJbTaTaM
NPOBEAEHHOIO ONBITa, HCCIECIOBAHUA, COCTABIATH OTYET O
IpoJIeTaHHOM padoTe;

Paboma c ungpopmayuer

5) yMEHHEM BbIOMpaTh, AaHAIM3UPOBATH M HUHTEPHPETUPOBATDH
UH-QOpMALlMI0  PAa3IMYHBIX BHUAOB U  (QOPM  MpPEACTaBICHUS,
HOJTy4aeMYIOU3Pa3HBIXUCTOYHUKOB(HAYYHO- IOy ISIpHASIIUTEPATy
PaxUMHUYECKOTr0COAepKaHus,ClIpaBOuHbIeIoco0Hs, pecypchlIHTEpHE
Ta);

6) YMEHHEM IIPUMEHATH PA3JIMYHBIE METOABLI M 3aIpOChHl IIPU
novcke U oTOope MHGOPMAUU M COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOIUMBIX JUIsl BBIIIOJHEHUS Y4YEOHBIX M IO3HABATEJIbHBIX
3a1a4 ONpeieiEHHOro TUMa; MPUOOpETEeHHE OMbITa B 00JacTh
UCIIOJIb30BaHUs MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOI'O HCIIOJIB30BAHUS DPa3IM4YHBIX
IIOMCKOBBIX CHCTEM;

7) yMEHHEM HCTIONB30BaTh U AHAIM3UPOBATh B Ipolecce yueOHOM
M HCCIEI0BATENbCKOM JEATeNbHOCTH HH(OPMAIUIO O BIUSHUH



IPOMBILIJICHHOCTH, CEJIbCKOTOX0341MCTBA M  TPAHCIOpTAa Ha
COCTOSIHME OKPY>KalOIIeH IPUPOJHOMN CPebl;

Yuu(;epcaﬂbnbmu KOMMYHUKAMUGHbBIMU oelicmeuamu

8) yMEHUEM 3a/laBaTh BOINPOCBHI(B XOAE JHajora W/Wiu
JUCKYCCHUH) IO CYIIECTBY 00CYkKIaeMOi TeMBI, (POPMYITUPOBATH CBOH
NpeaIOKECHUA OTHOCUTC/IBHO BBIITOJIHCHUSA HpeZ[JIO)I(eHHOfI 3ajJaduu,

9) MpUOOpETEHHE OMbITA MPE3CHTAIMN PE3YJIbTATOB BBITIOIHECHHUS
XUMHYECKOTO IKCIIEPUMEHTA (J1Ta00paTOPHOTO OIIBITA, JTa00PaTOPHOI
padoTHI 1O MCCIEIOBAaHHUIO CBOMCTB BEILECTB, YUeOHOTO MIPOCKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO  CBEPCTHUKAMH
TI03HABATEIBHON U UCCIIEI0BATEIBLCKOM JICSITEILHOCTH TIPH PEIICHUH
BO3ZHHMKAIONIUX TPOOJIEM Ha OCHOBE Y4Y€Ta OOIMMX HHTEPECOB H
COTJIACOBAHUATIO3UIIHI(00CY K ICHHS,00MEHMHEHUSIMH, «MO3TOBBI
CIITYPMBINHIP.);

Ynueepcaﬂbnbmu pecyiamueHbimu oelicmeuamu

11) yMEHHEM CaAMOCTOSATEIILHO ONIPEACIIATD 1IEIHN
JIEATEIIbHOCTH,IJTAHUPOBATH,0CYIECTBIISI T, KOHTPOJIUPOBATHUIIP
WHEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD,
BBIOMpATh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PEIICHHUST YUEOHBIX U
NIO3HABATENbHBIX 33/1a4, KOPPEKTUPOBATH MPEATIOKEHHBIN AITOPUTM
JEMCTBUY TPY BBIMIOJHEHUN 3aJaHUN C YUETOM ITOJYyUYEHHS HOBBIX
3HaHUH 00 M3yyaeMbIX 00BEKTaX—BEIIECTBAX U PEaKIIUX;

12) yMEHUEM HCIHOJIB30BaTb W QHAJIM3UPOBATL  KOHTEKCTEI,
NpEeUIaraeMble B yCIOBUU 33JaHU.

IIpenmeTHbIe pe3yabTaThI

B coctaBe npeMeTHBIX pe3ysIbTaTOB O OCBOESHUIO
00513aTeNbHOTO CO/IepKaHNs, YCTAHOBJIEHHOTO JAHHOM MpUMepHON
paboueii mporpaMMoii, BBIIETISIIOT: OCBOCHHBIE 00YJIarOIITUMHUCS
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, criennduyeckue
JUTSI TIPEIMETHOM 001acTu «XUMHUS», BUJIBI IEATEITHHOCTH TI0
IIOJYYEHHUIO HOBOT'O 3HaHUs, €r0 UHTEPIIPETALINH,
npeoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX
CUTYyaLUsIX.

[IpenmMeTHbIE pe3yabTaThl MPEICTaBICHBI IO TOJaM 00yUYEHUS
U OTPaXxaroT c(OPMUPOBAHHOCTD Y O0YUAIOIIMXCS CIIeIYIOIIUX
YMEHHM:



SKJIACC

1) packpvl8ambCMBICII  OCHOBHBIX ~ XHUMHUYECKUX  MOHSTHUM:
aTOM,MOJIEKYJ1a,XMMUYECKUNIIEMEHT,IPOCTOEBEIIECTBO,CII0KHO
€BEIECTBO, CMECH, BAJICHTHOCTH, OTHOCUTEIIbHASA aTOMHas U
MOJIEKYJIIpHAass Macca, KOJMYECTBO BEILISCTBAa, MOJb, MOJSpHAas
Macca, MaccoBas J0JIsl XUMHUYECKOT0 JI€MEHTa, MOJISIPHBINA 00BEM,
OKCHJ,KHCJIOTa,0CHOBAHHUE,COJIb,)JIEKTPOOTPULIATEIILHOCTD,CTEIIE
HBOKHUCJICHHS, XUMHUYECKass peakius, TeIioBoil addekr
peakiuu,Kiaccuukanys peaxkiuii, XUMUYeCKas CBs3b, PacTBOP,
MaccoBasI0JIIBEIECTBABPACTBOPE;

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATHI(CM. 1. | JUIIPUMEHATHITUIOHTUSATIPUOTTUCAHUHUBEILIECTBHUUX
IpeBpaIleHHIA;

3) ucnonb306amMbXUMHYECKYIOCUMBOIUKYIIIICOCTaBICHUA(OP
MYJIBEILECTBUYPABHEHU N XUMUYECKUXPEAKLINI;

4) onpedensims BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX
COC/IMHEHUSX; CTEMEeHb OKHUCICHUS JJIEMEHTOB B OWHAPHBIX
COCIMHEHUAX; MPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeOMHEHHH Mo (opMmynaM; BUI XUMHUYECKOU CBSI3U
(koBaJIeHTHas ¥ MIOHHAs1) B HEOPTAaHUUECKHUX COSAMHEHHSIX;

5) packpvieams cmeicn Tepuoandeckoro 3akona JI. M.
MeHieneeBa: 1eMOHCTPHUPOBATHIIOHUMAHHUETIEPUOINUECKON3aBUCUM
OCTHCBOMCTB XHMHUYECKHX DJJIEMEHTOB OT WX TOJIOXKECHUS B
NEePHOANYECKOH CHCTEMe; 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
IIOCTOSHCTBA COCTaBa, ATOMHOMOJEKYJISIPHOTO Y4Y€HHS, 3aKOHA
ABoraapo; onucvieamv u Xxapakmepuzoeams TaOIUUHYIO
dbopMy TEPUOAMYECKOH CHUCTEMBl XMMHUYECKHX HIIEMEHTOB:
pa3nuyaTth TMOHATHA — «TJaBHasnoArpynma (A-rpymnma)» u
«moboynass mnonarpynna (b-rpynma)», Manble U QosblIue
NEPHUOIBL, COOMHOCUMb OOO3HAYEHUS, KOTOPBIE HMEIOTCS B
tabmuie «[lepuoanueckas cucteMa XuMHYecKux >nemeHToB /[, U.
MemnneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsi sapa, odiee );

6) Kaiaccuguyuposamo XMUMHYECKHE AIIEMEHTHI;
HCOPTaHUYCCKUC BCHICCTBA, XUMHNYCCKUC PCAKIUU (HO qucily u
COCTaBYy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY

sddekry);



7) xapaxmepuzosams(onucvléams)o0IIme
XAMHUUYECKUE CBOMCTBA BELIECTB Pa3INYHbIX KJIACCOB,

HOATBEPIKAas ONMCAHUE IPUME-PAMU MOJIEKYJIIPHBIX YpaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEAKLIMII;

8) npoeHo3upoéams CBONCTBA BEUIECTB B 3aBUCUMOCTH OT HX
KAueCTBEHHOT'O COCTaBa; BO3MOXKHOCTH IPOTEKAHUS XHMHYECKUX
NPEBPALIEHUN B Pa3IMUHBIX YCIOBUSIX;

9) @vluUCAAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO
Macchl BEILIECTB; MAcCCOBYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTa I10
dbopMynie coeIMHEHUS; MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
IIPOBOJUTD PACUETHI 10 YPABHEHUIO XUMUYECKON peakiu;

10) npumenamo OCHOBHBIE ornepanuu MBICITUTEILHON
NEeSTeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 000O0IIeHMHe,
CHCTEMATHU3AIINI0,KITacCU(UKALIUIO, BEISIBICHUETTPUYUHHO-CIIEICTB
€HHBIXCBS3eM—UI1 U3Y4YECHHs] CBOMCTB BEILIECTB U XUMHUYECKUX
peakui; €CTECTBEHHO-HAYYHbBIEMETOIBIIIO3HAHNA—
Ha0JII0/IeHUE, U3MEPEHNE,MO/ICIUPOBAaHNE,IKCIIEPUMEHT(PEAIbHBINN
MBICJICHHBIH );

11) cnedosams TIpaBUIIaM TOJB30BAHHS XUMUYECKOM MOCYI0H
ninabopaTopHbIM  O00OpyJOBaHHUEM, a TakXkKe  IpaBuiIam
o0pallleHUsICBEIECTBAMUBCOOTBETCTBUMCUHCTPYKIIUSIMUIIOBBIIIO
JTHEHUI01a00paTOPHBIXXMMHUECKHUXOTTBITOBIIONONYYEHUIONCOOUD
aHMIOTra3000pa3HbIXBEIIECTB(BOAOPOAAUKHUCIOPOA), IPUT OTOBIIE
HUIOPACTBOPOB C OIPEAEIEHHON MacCOBOU JOJIEH PacTBOPEHHOIO
BEILECTBA; IUIAHUPOBATh U TPOBOJUTH  XUMHUYECKHE
JKCIEPUMEHTHI 110 PacliO3HABAHUIO PACTBOPOB LIEIOYEH U KHUCIIOT €
HIOMOILbIO MH]MKaTOPOB(JIAKMYC, (enondraneun,
METHIIOPAHKHUIIP.).

IKJIACC

1) packpviéams cmblcl OCHOBHBIX XUMHYECKUX TMOHSATHIMA:
XUMHYECKHI 3JIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHWOH,
IPOCTOEBEIECTBO,CI0KHOEBEIECTBO,BAJICHTHOCTh,JIEKTPOOTPHU
[aTeJIbHOCTh, CTENEHb OKUCIEHHUS, XUMHUYECKas peakuus,
XMMHYECKasICBA3b, TEIUIOBOM AP (EKT peakunun, MoIb, MOJISPHBINA
00béM, pacTBop; AIIEKTPOJIUTHI, HEBJICKTPOJIUTHI,
NIEKTPOIUTHYECKAs] JUCCOIMANMS, PEaKIWH HOHHOTO OOMeHa,
obpaTumble u HeoOpaTHMble



PEaKLN,0KUCIUTEILHO-BOCCTAHOBUTEIIbHBIEPEAKIINN, OKUCIIUTEID, B
OCCTAHOBUTEJIb, OKHUCIEHHE U BOCCTAaHOBJIEHUE, AJJIOTPOIIMS,
aM(pOTEpHOCTh,XUMUYECKAsACBA3b(KOBAJIEHTHASI, NIOHHAS,METAIIIN
Yyeckas), KpUCTajulMueckasi pemérka, KOppo3usi METalIoB,
CIUIAaBBI;CKOPOCTbXUMUYECKOUPEAKLINH, IPEAEIBHOAOIYCTUMASAKO
HuenTpauusa(I11K);

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATHH(CM.I1. | )JMTIPUMEHATEATUIIOHATUSITPUONMCAHUMBEIIECTBUUX
IPEBPALLCHUI;

3) UCnonb308aMbXUMHUYECKYIOCUMBOIIUKY IISICOCTABIECHUA(DOP
MYJIBELIECTBUYPAaBHEHUMXUMUYECKUX PEAKLIHIA;

4) onpedenamev  BAJEHTHOCTb U CTENEHb  OKUCIICHUS
XUMHYECKUXAJIEMEHTOBBCOEAMHEHUAXPA3INYHOIOCOCTAaBA;IPUHA
JUIEKHOCTBBEILECTB K OIPEACIEHHOMY KJIACCy COCIUHEHHH 110
¢dopMmynaM; BUAXMMHYECKOM CBSI3U (KOBaJIGHTHas, WOHHAas,
MeTaJuIn4yecKas) B
HEOPraHUYECKUXCOCUHEHMX ;3apaIMOHATIOXUMUYECKOUPOopMYT
€;XapaKTepCPeNbIBBOAHBIXPACTBOPAXHEOPTAHNYECKUX COETMHEHN
1, TUIIKPUCTAINYECKONPEIIETKUKOHKPETHOT OBEIECTBA;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MengeneeBa U JAEMOHCTPHUPOBATH ero IIOHMMaHUE:!
ONUCHIBAMbUXAPAKMEPUI06AMbTAOITUYHYIO bopmy
NEPUOANYECKON CUCTEMBI
XUMHYECKUXJIEMEHTOB: Pa3INYaThIOHATUA«TTIaBHas o Arpyia(
A-rpynna)» u «mnobouynas noarpynna (b-pymma)», Manble u
00JIBIINENIEPHOIBL;COOMHOCUMbOO03HAYEHH S, KOTOPIEUMEIOTCSIB
NEepUOJIMYECKOl Tabnuie, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSATOMOBXHMMHUECKHUXAIIEMEHTOB(COCTaBU3aPsI IS Ipa,0011]
€EUNCII0 DJJIEKTPOHOB M PACHpENElIeHHE HUX IO DJIEKTPOHHBIM
CJI0SIM);00bACHAMbOOIINE3aKOHOMEPHOCTUBU3MEHEHUMCBONCTRB)
JIEMEHTOB 1 MX COEIMHEHUH B Ipe/iesiaX MaIbIX MIEPHUO/IOB U INIaBHBIX
HOArPYNICYYETOMCTPOEHUSINXATOMOB;

6) K1accuguyuposambXUMUUECKNEIIEMEHThI;HEOPraHUYEeCKHe
BEIIECTBA; XHMHUYECKHE peakuuu (10 YHCIy M COCTaBy
Yy4aCTBYIOIIMXBpPEAKIMUBEIIECTB,10TEMIOBOMY3((HEKTY,TON3MEH
CHUIOCTENIEHEHOKHUCIICHUAXUMUYECKUXIIEMEHTOB);



7) xapakxmepu3o8ams(0Onucbl8ams)O0INEXUMUYECKUECBOMCTBA ~ BEIIECTB  pa3MMYHbIX  KJIAacCoB,
NOATBEpIKAAs ~ OMHCAHWE TPUME-paMH  MOJEKYJSPHBIX ¥  HMOHHBIX  yPaBHEHUH  COOTBETCTBYIOIIUX
XUMHYECKUXPEAKIIN;

8) cocmasnsaimsypaBHEHUSIICKTPOIUTHIECKONTUCCOIMALIMUKUCIIOT, IIeNoYeld U Ccoieil; TOoNHbe |
COKpaIlEHHBIE YpPaBHEHUS pPEaKIMHUOHHOTO0OMEHA;ypaBHEHUSPEAKIIUN,IOITBEPIKIAIOIITNX CYIIIECTBOBAHIE
TEHETUYECKOM CBSI3H MEX/y BELIECTBAMH Pa3INYHBIXKIACCOB;

9) packpvieamsCyITHOCTbOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHCa ITUXPEAKIIHIA;

10) npocHo3upo6ambCBONCTBA BEIIICCTB B 3aBUCHMOCTH oT
UXCTPOCHHUS;BO3MOKHOCTUIIPOTEKAHUAXUMUUYECKUXITPEBPALICHUIBPA3INYHBIX yCITOBUSX;

11) 8b14UCIAMBLOTHOCUTEIHHYIOMOJIEK YIS PHYIOUMOJISIPHYIOMACChIBEILIECTB; MACCOBYIOIOIFOXUMUYECKOTO
3JIeMeHTanopop-MyaecoeIMHEHH;MaCCOBYIOOTIOBEIIECTBABPACTBOPE; IPOBOAUTHPACUETHINIOYPABHEHHIOX U
MUYECKONPEaKLnK;

12) credosamsb MpaBUiIaM MOJTH30BAHUS XUMHUYECKOH TIOCYI0H MI1abopaTOPHBIM 000PYIOBAHUEM, a TAKIKE
paBHIaM
o0paleHusCBeNIeCTBAMIUBCOOTBETCTBUUCHHC TP YKITUSIMUTIOBBITIOTHEHUIOIa00paTOPHBIX X MM YECKUX OTIBITO
BIIOTNIOJTYYEHUIOMCOOMPAHUIOTa3000pa3HBIXBENIECTB(AMMUAKANYTTICKHUCIIOT0rasa);

13) npoooums pPEaKIH, MOATBEPIKIAIONINE KaYeCTBEHHBIN CO-CTaB Pa3lUYHBIX BELIECTB: PACIO3HABAThH
ONBITHBIM  MyTéM  XJopuna-Opomun-,  uoauna-,  kapOonar-,  Qocdar-, cummkar-,  cynabdar-,
THIPOKCH/I-NOHBI, KATHOHBIAMMOHUSIMHOHBIN3YYCHHBIXMETALIOB, IPUCYTCTBYIONHEBBOJHBIXPACTBOPAXHEOPTa
HUYECKUXBEIECTB;

14) npumensms OCHOBHBIC OIICpalllU MBICIUTEIBHOMN ACATCIIbHOCTH — dHAJIU3 W CHHTC3, CPABHCHUC,
O606IIICHI/IC, CUCTEMATU3alUI0,BBIABJICHUEC TIPUYNHHO-CICACTBCHHBIX CBsI3CM — JJIs HSYLICHPISICBOI\/JICTB
BCIICCTB U XUMHNUYCCKUX peaKHI/Iﬁ; C€CTCCTBCHHO-HAYYHBICMCTOAbI IMO3HAHUA — Ha6J'IIOI[€HI/IC, HU3MCPCHUC,

MOJIETMPOBAHUE,IKCIIEPUMEHT(PEATIbHBIMUMBICICHHBIH).

COJEPKAHHUE YYEBHOI'O ITIPEIMETA «XUMMUS» 110 'OJAM U3YUEHUA
SKJIACC

HepBOHa‘IaHLHHEXHMH‘leCKHeHOHHTI/IH

[Ipenmet xumuun. Ponb Xumun B ®HU3HU yesioBeka. Tena u BemecTBa. GU3NuecKrue CBOMCTBA BEILECTB.
ArperatHoe cocTosiHue BemlecTB. [IoHATHE 0 MeTO/1aX O3HAHUS B XMMHUHU. XUMHUS B
cucremeHayk.YucteieBemiectBarcmecu. CriocoObIpasieeHusicMecei.

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE 1eMEHThl. CHMBOJIBI XUMHUYECKUX 37€MEHTOB. [IpocThbie U clioxkHbIe
BELECTBA. ATOMHO-MOJIEKYJISIPHOEYUECHHE.

Xumnueckas Gopmyina. BaieHTHOCT aTOMOB XMMUYECKHX
HIIEMEHTOB.3aKOHIIOCTOSIHCTBacOoCTaBaBeecTB. OTHOCHTENbHAasaTOMHAs Macca. OTHOCUTEbHAs MOJIEKYJISIpHast
Macca. MaccoBasi 10 IXMMUYECKOT03JIEMEHTaBCOE TNHEHHH.

duznueckuenXuMUUEeCKUesIBICHUS. X UMUUeCcKasgpeakUaneEnpru3Haku. 3aKOHCOXPaHEHUAMACCHIBELLIECTB. X MU
yeckueypaBHeHus. Kinaccudukanus XuMuuecknux peakiuil (CoeAMHEeHNs,pa3IoKeH s1,3aMEIEHN ).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCY/10H, C MpaBUiIaMu paboThl B 1a00paToOpHu U
npuéMaMu o0palieHHusACIa00paTOPHBIMOOOPYAOBAHUEM; U3yUEHUEHOTMCaHUEPUZNYECKUX CBONCTB 00PAa3IoB
HEOPraHUYECKUX BEIECTB;

Habo1eHueu3nYecKuX (MIaBIeHUEBOCKa, TASTHUEIb/1a,paCTUPAHUECAaXapaBCTYIKE, KUTTEHUEMKOH IEHCAITUs
BOJIbI )MXUMUYECKUX(TOPEHUECBEUH, IPOKATMBAHNUE MEIHOM MPOBOJIOKH, B3aUMOIEHCTBHE MeTla CKUCTIOTOM )
SBJIEHUH, HAOIOIEHNE U OMICAHUE TIPH3HAKOB
NpPOTEKaHUAXUMHUYECKUXpeaKnii(pas3iiokeHrecaxapa,B3auMo1eCTBUECEPHONKHUCIOTHICXIIOpUAOMOapus, pa3
noxenueruapokcuaamenu (II) npu HarpeBanuu, B3aumMoeicTBre sxenesa ¢ pactsopom conumenu(1l));
H3y4deHue CoCO0O0B pa3eIeHHs cMecei (C

MOMOIIILIOMAarHuTa, pUIbTPOBaHNE, BBITAPUBAHUE, TUCTUIUIALUS, X pOMaTO-rpadus), IPOBEACHUE OUUCTKU
MOBApEHHOM coyn; HabJI0/IeHNE HONHMCaHUE PE3yIbTAaTOB MIPOBEAEHHS OBITA, HITIOCTPUPYIOIIETO 3aKOH
COXPaHEHUs MacChl; CO3/IaHNE MOJIETIEN MOJIEKYJI (LIapOCTEPIKHEBBIX ).



BakHeiimmenpeacTaBuTeJMHEOPraHuYeCKUXBEIIECTB

Bo3nyx — cmecs razos. Coctas Bozayxa. Kucnopon — anemeHT unpocroe Bemecto. Haxoxnenue kuciopoaa
B TIpupo/e, hu3nuecKkruenxuMuaeckuecBomcTra(peakiuuropenus ). Oxcunsl. I lpumenenne kucnopoaa. CriocoOsn
HOJIyYEHUsI KUCIIOpOo/ia B J1ab0paTopUUUIIpoMblIeHHOCTH. KpyroBopoTkuciopoaasnpupoae. O30H—
AJUIOTPONHASIMOJU(PUKALIUSKUCTIOPOIA.

TemnoBoii 3¢ (heKT XUMHUUECKON peakiiK, TEPMOXUMHUECKUEYPaBHEHHUS, 9K30- U SHAOTEPMHUYECKUE
peakuuu. TommBo: yroib
MMeTaH.3arpsA3HeHUEBO3/1yXa, yCUIICHUETTAapHUKOBOT 09 PeKTa, pa3pyIIeHHe030HOBOTOCIOS.

Bomopon — anemeHT u poctoe BeniecTBo. HaxoxaeHne Bogopoaa B Ipupoie, GU3NUecKue 1 XUMUUECKUE
CBOIficTBa, MPUMEHEHHE,CTIOCO0bINONydeHHs. COCTaBKUCTIOTUCOEH.

KonunuectBo BemectBa. Monb. MomnspHast Mmacca. 3akoH ABoraapo. MonspHbiii 00b€M ra3oB. Pacuérsl o
XUMHYECKUM YPABHEHHUSIM.

dusnueckue cBoiicTBa Bojibl. Bosa kak pactBoputelns. PactBopsl. HachllieHHbIE U HEHACHIIIIEHHBIE

pacTBopbl. Pacmeopumocmveeujecms 6 600e.1Maccoas 1014 BelllecTBa B pacTBOPE.
XumunyeckrecBoiicTBaBo 1bl. CocTaBoCHOBaHUi. PobpacTBOpOBBIpHpOICUBKU3HUYETI0BEKA. KpyroBOPOTBOABIBIIP
upoze.3arpsa3HeHUenprupoHbIXBO. OXpaHanOYUCTKAIIPUPOJHBIXBO/.

Knaccuduxarus Heopranndeckux coeaunenuit. Oxeunpl. Knaccugukarus okcuaoB: coiaeodpasyonue
(ocHOBHBIE,

KHCIIOTHBIE, aM(oTepHbIe )uHeconeoOpasytonre. HomeHkIaTy paokcu10B(Mex IyHapoAHassuTpuBraibHas ). Guznue
CKUEHXMMUYECKUECBOMCTBaOKcH10B. [ loiryuenne.

Ocuoanus. Knaccuduxamys ocHOBaHHUI: IENOYN M HEPACTBOPUMBIE OCHOBaHU. HoMeHKaTypa ocHOBaHMiA
(MexxayHapoHasi UTpuBHajbHAast). PU3NUECKHE U XUMUYECKUE CBOIicTBa ocHOBaHuil.[lonyuenneocHoBaHuit.

Kucnotsl.Knaccupuxanusxucnor. Homenkiatypakuciot(MexyHapoiHasuTpuBHabHas ). DU3n4eCKUEUXUMUY
ecKkrecBorcTBa KUcioT. Py aktuBHocTH MeTamuioB H. H. bekerosa. [lonyuennekucor.

Conn. Homenknatypa coneit (MexayHapoaHas ¥ TpuBUajibHas). Ou3nyeckie 1 XMMHYECKHE CBOMCTBA COJIEH.
CnocoObl osTy4eHUsICONEH.

I'enernyeckas CBsA3b MEXAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.

XMMHAYECKNH dKCIIEPUMEHT: KAYECTBEHHOE OIIPEJEIICHUE COAEPKAHUA KUCIOPOAa B BO3yXE; MOIyUECHHUE,
coOupaHue, pacrno3HaBaHUEHN3yYEHUECBONCTBKUCIOPO1a;HA0II0JIEeHUEB3aUMO/IEHICTBHS BELLIECTB € KMCIOPOAOM
Y yCJIOBHS BOSHUKHOBEHHS
IpeKpalleHuAropeHus(Ioxapa);03HakoMIIeHuecoOpa3iaMMOKCH I0BUOITMCAHUENX CBOICTB; T0JTy4YeHHE,COOUP
aHue,pacro3HaBaHUEHN3yUeHHE CBOWCTB BOJOpO/Ia (TopeHue); B3aumoieiictere Bogopoaa ¢ okcuaoM meau(1l)
(BO3MOXHO HMCIONb30BaHUE BUAECOMATEPUATIOB);
Ha0J110/1eHNe00Pa3II0BBEIIECTBKOIMUECTBOM | MOJIb;CCIIEI0BAHUEOCOOCHHOCTEN paCTBOPEHUS BEIIECTB C
Pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOM 0JIEUPACTBOPEHHOTO
BEIL[ECTBA; B3aMO/ICUCTBUE BOJIbI C METAJUIAaMU (HATPUEM U KaJblIMEM) (BO3MOXHO HCIIOJIb30BAHNE
BHJICOMATEPHUAIIOB); ONIPEIEIIEHUE PACTBOPOB KHUCIIOT U IIEJI0UYEH C IOMOIIBIO HHUKATOPOB; UCCIIEN0BAHUE
00pa3IoB HEOPTaHUYECKUX BEIIECTB
pa3-TMYHBIXKJIACCOB; HAOII0IeHUEN3MEHEH U1 OKPACKUMHINKaTOPOBBPACTBOPAXKUCIOTHILETOUEH ; N3yUEeHUEB
3aumonencteusiokcuia Meau(Il) ¢ pactBOpom cepHOM KUCIOTHI, KUCIOT C METAJIJIaMU, PEaKIUit
HEWTpalIn3aluy; 0JTy4eHIe HEPACTBOPHUMBIX
OCHOBaHM,BBITECHEHUEOAHOTOMETAILIAAP YT MMU3PACTBOPACOIIN; PELICHUEIKCIIEPUMEHTAIbHBIX3a1a4II0TEME
«BaxxHeNIMeKI1acChIHEOPTraHNYECKUXCOETUHEHHIT.

IlepuonuyeckuiizakoHunepuoanYecKasicucreMaxumuueckuxyiemenTos/[.1.Menaeieena.
CrtpoeHuneaToMoB.
Xumnueckas cBsizb. OKHCIMTENbHO-BOCCTAHOBUTEIbHbIEPEAKIIHI

[TepBble MOMBITKY KIACCUPUKAIIMN XUMUYECKHUX dIIeMEHTOB. [[oHITHE O TpyIIax CXOIHBIX JIEMEHTOB
(1IeTI0YHbIE U IMIEeTTOYHO3EMENTbHBIC METAJTBI, TAJIOT€HBI, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOphIe 00pa3yoT
am(oTepHbIe OKCUJIBI i TUAPOKCH/IBI.

[Mepuommueckuii 3akoH. [lepuoandeckas cuctema xummdeckux 3nementoB Jl. V. Menneneesa. Buabl TaOmuiibt
«Ilepuognueckas cucrema xumudeckux 3aeMeHToB [l . U . Menneneesay . [lepuons! u rpynmst . @usndyeckuit
CMBICIT TOPSAAKOBOrO HOMEPA, HOMEPOB MEPHOA U TPYIIILI ATTEMEHTA.



Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTomnsl. DnekTponbl. CTpoeHHE IIEKTPOHHBIX 000J049€K aTOMOB
nepBbIX 20 XMMUYECKHX JIEMEHTOB Neproanueckoil cuctemsl J[. V. Menzneneesa. XapakTepucTuka XMMHUECKOTO
3JIEMEHTA MO €ro MOJ0KEHUIO B iepuoandeckon cucreme [[.1.Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI Pailyca aTOMOB XUMHUYECKHX 3JI€MEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaMU MIEpHoiaM. 3HAUYEHUE IEPHOTUUECKOrO 3aKOHa U
HNEPUOANIECKONCUCTEMBIXUMUYECKUXAJIEMEHTOBIISIpa3BUTUAHAYKUUTIPAaKTUKU. [.1.MenneneeB—
YUEHBIMUTPAKIAHUH.

DNIeKTPOOTPULIATEILHOCTh XUMUYECKUX 31EMEHTOB. XMMHUUECKas CBA3b (MOHHAs, KOBAJICHTHAS MOJIIpHAs U
KOBaJIeHTHas HemoJsapHas). CreneHs okucneHus. OKUCIUTENbHOBOCCTAHOBUTENbHBIE peakiiu. [Ipouecchl
OKHCJIEHHS U BOCCTaHOBIEHHS. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKHUI SKCTIEPUMEHT: U3y4eHHe 00pa3LioB BELECTB
METaJUIOBUHEMETAIIJIOB; B3aUMOAECTBUETUAPOKCUAALIMHKACPACTBOPAMUKHUCIIOTULIIEIIOUEH ; TIPOBEIEHUEOTIBIT
OB, WJUTIOCTPUPYIOIIUXIIPUMEPBI OKUCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLIUI
(ropeHue,peakiuupasaokKeH!s,COeJUHEHN ).

ME)KHpe}IMeTHI)Ie CBSI3N

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH U3YYEHUN XUMHH B § KJIacce OCYIIECTBIISIETCS Yepes3
FICTIOJIL30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U TIOHATHH, SBISIOIINXCS CHCTEMHBIMU IS
OTIETBHBIX MPEJMETOB €CTECTBCHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIN (aKT, TUTIOTE3a, TEOpHs, 3aKOH, aHATIU3, CHHTE3,
KJaccu(puKanus, epuoANIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOICTTHPOBAHNE,

U3MEPEHUE,MOJICIIb, IBIICHHE.

dusnKa:MaTepus,aToM, JIEKTPOH,IPOTOH, HEHTPOH, HIOH,H30TOII, PaIHOAKTHBHOCTh, MOJICKYJIa,
ANIEKTPUUECKUI 3apsij,
BEIIECTBO,TENI0,00EM,arperaTHOECOCTOSTHUEBEIIECTBA, a3, N3N IECKUEBEITMYNHBI, e IMHUIIBIN3MEPEHHS, KOC
MOC,IIJIaHeThI,3BE3/1b1, CONHIIE.

buonorus:horocunTes, qprxanue,onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE
HOPO/IBI, TI0JIE3HBIEUCKONIAEMBbIE, TOTIIIMBO,BOTHBIEPECYPCHI.

IKJIACC

BeIIIeCTBOPlXI/IMH‘leCKaﬂpeaKlll/lﬂ

ITepnoanueckniizakon. I lepnoanueckascucremaxuMuaecknxanemenTos . M. Menneneesa.
CtpoeHneatoMoB.3aKOHOMEPHOCTUBU3MEHEHUNCBONCTBXUMUYECKIXAIEMEHTOBIEPBBIXTPEXTIEPHUOIOB, KATHSI, KaJl
BLUSNUXCOEAMHEHUHBCOOTBETCTBUHCIIONIOKEHUEMAIEMEHTOBBIIEPHUOANYECKONCUCTEMENCTPOCHUEMUXATOMOB.
CtpoeHuneBenecTBa: BUIbIXUMHUYECKOUCBSI3H. TUITBIKPUCTAIINYECKUXPEIIETOK,3aBHCUMOCTHCBOMCTBBEIIIECTBAOTT
UIMAKPUCTAININYECKONPEIIETKUMBUIAXUMUYECKONCBS3H.

Krnaccudukaiys u HOMEHKIIaTypa HEOPraHUYeCKUX
BEIIECTB(MEXIyHapOIHATUTPUBUAIbHAS ). X MMUUECKHECBOMCTBABEIIECTB,0THOCSIIIUX CAKPA3 TMYHBIMKIIACCAMH
€0pPraHMYEeCKUXCOEANHEHUH,TeHETHYECKAsICBA3bHEOPTaHUYECKUXBEILIECTB.

KnaccudukanusaxuMuyecKuxpeakininopasinyHbIMIpU3HaKaMm (110 YUCITy U COCTaBY YYaCTBYIOLIHX B
PEaKIMU BEUIECTB, 110 TEIIOBOMY 3(PQEKTY, 0 U3MEHEHHIO CTETIEHEN OKHCIEHUS! XUMUYECKUX JIEMEHTOB, IO
00paTUMOCTH, TI0 YUaCTHIO KaTaau3aTopa). DK30-UIHJ0TEPMUUECKHEPEaKIInU, TepPMOXUMUUECKIEYPABH EHHUSI.

[TonsiTHe 0 ckopocTH XUMHUUecKkor peakiuu. IlonsaTue 00 00paTUMBIX U HEOOPATUMBIX XUMHUUECKUX PEaKIUSX.
[lonsiTue 0  TOMOr€HHBIX M TETEpPOreHHBIX  peakuusx. [llowamue 0  Xumuueckom
pasHosecuu. Pakmopbl, 6IUAIOUUECHACKOPOCTNbXUMUYECKOUP eAKYUUUNOJIOHCEHUEXUMUYECKO2OPABH
osecusi.

MexaHn3M OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM
(97K TPOHHBIHOATaHCOKUCIUTENHHO-BOCCTAHOBUTEILHOMPEAKIIN ).

Teopus 3EKTPOTUTUUECKOM AUCCOLUALINN. DNEKTPOIUTHI U
HEWIEKTPOoIUThL. KaTHOHBI,aHNOHBL. MEXaHN3M I CCOLMALIMMBEILECTB € Pa3IMUHBIMUA BUJAMU XUMHUYECKON CBA3H.
Crenenp auccormanui. CUIbHBIEUCTA0bIEATIEKTPOIUTEL.



Peakiuu noHHoro ooMeHa. Y cnoBus NpOTEKaHUsl peakluii HOHHOro 0OMeHa, IOJIHbIE U COKpAIEHHBIE
MOHHBIC ypaBHEHUs peakiid. CBOMCTBA KMCIIOT, OCHOBAHUH U COJEH B CBETE MPE/ICTaBICHUI00
3JIEKTPOIUTUYECKON cconnalyy. KauecTBeHHbIE peakui HauoHbl./loHamueo2uoponuzeconel.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHUE C MOJAECISAMU KPUCTAIUIMYECKUX PEIIETOK HEOPIaHUYECKUX
BEILIECTB — METAJUIOB MHEMETAJUI0B(TpaduTanaiMasa),ciaokKHbIXBEIECTB(XJIOPHIAHATPHUS ); UCCIEI0BaHUE
3aBUCHMMOCTH CKOPOCTH XMMHUUYECKON PEaKLMHOT BO3ICHCTBUS PA3IMUHBIX (PAKTOPOB; UCCIIEI0BAHNE
3JIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, IIPOLIECCA TUCCOLUALUMH KUCTIOT,
1eJI04eCcoIe (BO3MOKHOKCIIONIb30BaHUEBUIEOMATEPUAIIOB );[IPO-BEAECHUEONBITOB, HLTIOCTPUPYIOIIUXIIPU3
HAKUIIPOTEKAaHUAPEaKIMHNOHHOrooOMeHa(00pa3oBaHueOCca 1Ka, BbIAEICHUETa3a,00pa30BaHUE BO/IbI); OIIBITOB,
WUTIOCTPUPYIOLINX IPUMEPBI OKUCIIU-TEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHUE, PEAKIIMU PA3IIOKEHNS,
COEJIMHEHMS); PACIIO3HABAHUE HEOPTAHNYECKHUX BEIECTB CIIOMOLIbIO KAUECTBEHHBIX PEaKLUil Ha HOHBI;
pelleHne SKCIIEPUMEHTAIbHBIX3a/a4.

HemeranabinuxcoeJHHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbIE CTETIEHH OKUCICHUS.
Ctpoenue 1 pU3NUECKHECBONCTBAIPOCTHIXBEIECTB—TAIOT€HOB. XUMHYECKUECBONCTBA
HarpuMepexopa(B3auMoIeHCTBHECMETaIIIaMU, HEMETaJUTaMU, IIleNiouaMu ). XsiopoBoopos. ConsiHas KUCoTa,
XUMHYECKUE CBOMCTBA, TIONIydeHue, mpuMeHneHue. JleiictBue xnopa u
XJIOPOBOAOPOIaHA0OpTaHU3MUENI0BEKa. BaxkHEHITEXTOPUABIMIXHAX 0K ICHUEBITPUPO/IE.

OO61ast xapakTepucTHKa 31eMeHToB VIA-rpynmsl.

Oco0eHHOCTUCTPOCHUSIATOMOB, XapaKTePHBIECTETIEHUOKHCIICHHUS.

Crpoennenpnu3ndecKuecBOMCTBAIPOCTHIXBEIIECTB—KHUCIOPO/a M CEPhl. AJUIOTPOITHBIE MOIU(PHUKAIINH
KUCJIOPOJIa U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoBOAOPOI, CTpoeHUE, GPU3NUECKIE MXUMHUECKHE CBOMCTBA.
Okcuipl cephl Kak MpeICTaBUTEN KUCIOTHBIX OKCHIOB. CepHast KUciIoTa, (U3nUecKue U XMMUYECKHe CBOMCTBA
(oOme Kak MmpencTaBUTeNs Kilacca KUCIOT U cnenuduyeckue). XUMUIECKHE PEAKIUH, JICKAIINe B OCHOBE
HPOMBIILIEHHOTOCTIoc00a moayueHus: cepHoit kucnotsl. [Ipumenenue. Conu
CEpPHOUKUCIOTHI, KaueCTBeHHas peaknusHacynbhar-non. HaxoxxneHuecepsl U €€ COeqMHEHUI B IPUPOJE .
XHUMHUUECKOe 3arpsa3HeHNE
OKpY’KaloMIeHCPe bl COSTMHEHUIMUCEPBI(KUCIIOTHBIE IO 1, 3aT PS3HEHNEBO3 Ty XaHBO0EMOB ),CTIOCOOBIETOTIpe
JOTBPAICHUS.

OburasxapakrepucTukasneMeHToBV A-rpymisl. OCOOEHHOCTHCTPOSHUSIaATOMOB, XapaKTePHBIECTETICHUOKHCIIEHN
A1,

A3oT, pactipocTpaHeHue B pUpoe, GU3NIecKrue U XMMUIECKHecBOiCTBa. KpyroBopot azora B mpupoe .
AMMmHuax, ero Gpu3nyecKruen XMMUYECKHe CBOIMCTBa, MoydeHne u npuMeHeHne. Conu aMMoHHMs, uX Gusndyeckue u
XUMHYECKUE CBOMCTBA, NprMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THasi KUCIIOTa, €€
nosydeHue, puanyeckre 1 XUMHUYecKie cCBoCTRa (00IIHe Kak
npeJcTaBUTeNsKIaccakucaoTucenuduueckue. Icons30BaHHEHUTPATOB U COJIEH aMMOHHS B KaUueCTBe
MHHEpaIbHBIX yI00peHU. X UMUYECKOE 3arpsi3HEHNE OKPY KaIOLIeH cpeibl
COEMHEHUAMHA30Ta(KHUCIOTHBIEI0XK/ I1,3arpsI3HEHHEBO31yXa, I0YBBINBOIOEMOB).

®ocdop, ammorponnsie Moaudukaiyu dpochopa, husnueckue nxummuueckue cpoictsa. Okeua dpochopa(V) u
dochopras kucnora,pu3ndeckue 1 XUMHUIECKUE CBOWCTBA, TIOJTyYSHHUE.
Hcnonb3oBanuedochaToBBKayecTBEMUHEPATBHBIXYJOOPEHHIH.

OO6m1as xapakTepucTHKa 31eMeHToB [V A-rpynmsl.

Oco0eHHOCTUCTPOCHUAATOMOB, XapAKTEPHBIECTETIEHHOKUCIICHHSI.

VYraepon, aJuloTpONHbIE MOAU(UKALINH, PACTIPOCTPAaHEHUE B IPUPOE, (PHU3UUECKHE U XUMUYECKHE CBOMCTBA.
Ancop6rms. Kpyrosopot yriepona B npupoje. OKCuabl yrieposa, ux Gpusndyeckue u
XUMHYECKUECBONCTBA, IEHCTBHEHA)KUBBICOPTAaHU3MBI,IIOTyIeHUE U TIPUMEHEHHE. JKOJIOTHIECKHE TPOOIEMBI,
cBs3aHHbIe ¢ okcuomyraepoaa(IV); runoresa riao6anbHOrO NOTEIICHHS KIIUMAaTa; HapHUKOBBIN 3P deKT.
VronpHas KUCTOTA U €€ cOH, UX (U3HIECKHE NXUMHUUECKUE CBOWCTBA, TIONyUeHUE U IPUMEHEHHE.
KauecTtBeHHaspeakius Ha KapOOHAT-HOHBI. Mcronbp30BaHne KapOOHATOB B
OBITY,MEUIIHE,TPOMBILIIICHHOCTUUCENECKOMXO03SHCTBE.

[TepBoHAYATEHBICTIOHATHI000PTaHNIECKUX BEIIECTBAXKAKOCOSAMHEHUAX yTiIepoja(METaH,dTaH, ATHIICH, aI]
eTHJICH,ATaHOJI,[JIMLIEPUH, YKCyCHas Kuciorta). Mx cocmasé u xumuueckoe cmpoeHue. llonstue o



OHOJIOTUYECKH BAJKHBIX BEILIECTBAX: KUpax, Oenkax,yrieBojax—
MUXPOJIMBXXU3HUYETIOBEKa. MamepuanbHoeeOuHcmeoopeanuieCKUXUHeop2aHuyecKuxcoeOuHeHul.

Kpemnwuii,eropuzndeckuenXuMHIeCKHEeCBONCTBA, OTyueHHer npuMeHenne. CoeIMHEHNs KPEMHHUS B TIPUPO/IE.
O6ume npecraBienus o6 okcune kpemuus(IV) u kpemHueBoi kucnore. CUIMKATHI, UX UCIIONB30BaHUE B OBITY,
MEeJULIMHE,

IPOMBILIIEHHOCTU. BasicheliwuecmpoumenbHbvleMamepuaivl. Kepamurka, Cmekio, yemMenm, 0emon, xeee
300emon.Ilpobremvibezonactozo
UCNONIb30BAHUACIPOUMENIbHBIXMAMEPUATIOBENOECEOHEBHOUNCUIHUL.

XUMUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3i0B HEOPTaHNYECKUX BEILECTB, CBOUCTB COJISHOM KUCIIOTHI;
NpOBEJCHNE
KaueCTBEHHBIXPEAKIIUIHAXIOPUI-MOHIMHAOIIIOICHU eI PU3HAKOBUXIIPOTEKAHUS; OIIBITHL, 0TpakaroIueduznye
CKHEUXMMHYECKHECBONCTBAraJoreHOBUMXCOeIMHEHUH(BO3MOKHOUCIIOIb30BAHUEBUIEOMATEPUATIOB);
O3HAKOMIICHHE ¢ 00pa3liaMy XJIOPHIOB (TaJIOTSHUIOB); 03HAKOMIICHUE C 00pa3IiaMu Cephl U €€ COeTMHECHUIMHU
(BO3-MOKHO HCIIOJIB30BAaHUE BHEOMATEPHAIIOB); HAOIIOIEHHE MTPOLIECCA00YTIIMBAHUS caxapa MO/ IeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOMKHUCIOTHI; U3y4eHUE XUMHUUECKUX CBOWCTB pa30aBiIeHHON
CEPHOMKHUCIIOTHI,IPOBEICHNEKAYECTBEHHOWPEaKIUMHACYIb(PaT-nOHMHAOIO e HHUeTPU3HAKACETPOTEKAHUS ;0
3HaKOMJICHUEC(UZNIECKUMUCBOMCTBaMUA30Ta,pochopannxcoeTuHEHHI(BO3MOKHOUCTIONh30BAHUE
BHUJICOMATEPHAIIOB), 00pa3laMu a30THBIX U
(bochopHBIXyI00pECHHMIA;TOTyIeHNE,COONpPaHIE,PAaCTIO3HABAHNEUU3YICHIE CBOMCTB aMMHAKa; POBEICHHE
KaueCTBEHHBIX PEaKIMii HAa HOHAMMOHUS U PocaT-uOH U U3yYCHUE PU3HAKOB UX
IPOTEKaHNUs1,B3aUMOICHCTBUEKOHIIEHTPUPOBAHHONA30THOMKHUCIIOTHICME/IbIO(BO3MOXKHO HCIIOJIb30BaHKE
BUJICOMATEPHAJIOB); H3yUEHHUE MOJICTIEHKPUCTAIIMUYECKUX PEIIETOK anmasa, rpaduTta, pymnepena;
03HAKOMJIEHUECTIPOIIECCOMAICOPOIIMUPACTBOPEHHBIX BEILIECTBAKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NpPOTHBOTa3a; MoIy4eHue, coOnpanue,pacno3HaBaHueMN3yYeHUECBONCTBYTIICKUCIOTrOras3a;mpoBeieHre
Ka4eCTBEHHBIX PEAKIMI Ha KapOoHAT- U
CUJIMKAT-UOHBINN3Y4EHUETTPU3HAKOBUXIIPOTEKAHU;03HAKOMIIEHUECTTPOAYK IUEHCUITMKATHONITPOMBIILITIEHHO
CTH;peLIEHUEKCIIEpUMEHTANIbHbIX3a1aunoTeMe«BaxHelIneHeMeTalNIbIMUX COETUHEHU .

MeTanabpIMAXCOeTNHEHUS

OO6m1ast XapakTepruCTUKa XUMUUECKUX IJIEMEHTOB —
METAJJIOBHAOCHOBAaHUHUUXIIOJIOKEHUSIBIIEPUOINYECKOMCUCTEMEXUMUYECKHX 3NieMeHTOB []. 1. MeHneneesa u
cTpoeHHs aToMOB. CTpOEHHEMETAIUIOB. MeTaInuecKasCBI3bUMETAIUIMYECKAsSKPUCTAIUIMYECKAs PEIIETKA.
DNeKTPOXUMHYECKUH psaf HanpshkeHHi MeTamioB.du3nueckrue 1 XUMUYECKHe CBOMCTBa MeTasoB. Ooue
CTIOCOOBITIONyYeH!sI MeTaIIOB. [[oHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIECTIOCOOBI 3aIIUTHI X OT KOPPO3HH.
CnnaBbl (cTalib, 4yryH, JIOPATIOMUHNN,0pOH3a)MMXTIPUMEHEHHEBOBITY HITPOMBIIIITIEHHOCTH.

[[lenouHbIEMETAIIIBI: TOJIOKEHUEBIEPUOINYECKOMCUCTEMEXUMUYECKUX AteMeHTOB . 1. Menneneesa;
CTPOEHHE X aTOMOB; HaXOXKAEeHUE B Tipupojie. Pu3nyeckre 1 XMMUYECKUE CBOUCTBA (HaIIpUMepe HATPHs U
Kanus). OKCUIIBI M THIPOKCUBI HATPUS U Kanus.l[puMeHeHnenenouHbIXxMeTauIOBUNX COETMHEHUH.

[[lenoyHo3eMenbHBIEMETAIIIBIMAT HU MU KA : TOJIOKEHUEBIIEPUOINIECKON CHCTEME XUMHUYECKUX
anemeHToB J[. 1. MenzeneeBa; CTpoeHNE HX aTOMOB; HaX0Xk/IeHHE B IpupoJe. PU3ndeckne NXMMUYECKUE
CBOMCTBA MarHus M Kaublus. BaskHelme coeTMHeHUs KambIus (OKCHI, THIPOKCHI, CoiH). JKECTKOCTH BOJBI U
CIIOCOOBICEyCTPAHEHUS.

AJIOMMHUH: TIOJIOKEHHE B TIEPUOTUUECKOMN CUCTEME
xumuyeckuxaneMenToB/l. 1.MeneneeBa;cTpoeHreaTOMa; HaX 0K IeHUEBIpUpoae. DU3MUECKUE U XUMUYECKHIE
cBoifcTBa anmoMUHUS. AM(POTEPHBIECBONCTBAOKCHIAUT UAPOKCHIAATIOMUHUSL.

Kenezo: nonoxeHne B NEPUOANIECKON CHCTEME XUMUUECKUX
anementoB/l..MeneneeBa;cTpoeHneaToMa; Haxox aeHueBnpupoae. GuznvecknenxuMuiaeckuecBoicTeaxenesa.O
keuasl, ruapokcuasiuconmkenesa( ) mkenesa(1ll),uxcocra,cBoiicTBanUTIONyYEHHE.

XMMUYECKHUN SKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3iiaMy METAJIOB U CIIABOB, UX (PU3NUECKIMHU CBOWCTBAMU;
U3y4YEeHHUE Pe3yIbTaTOB KOPPO3UU METAIIIOB (BO3MOXKHO HUCIOJIb30BaHUE
BUJICOMATEPHATIOB ),0CO0EHHOCTEHB3aNMOICHCTBUSIOKCHIAKATBITUSMHATPHUSAC BOIOH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB); UCCIIEIOBAHIE CBOMCTB XKECTKOI BOJIBI; MPOIIECca TOPEHHS Kene3a B
KUCJIO-po/ie (BO3MOKHO MCIIOJIB30BaHHUE BUACOMATEPHATIOB);



MIPU3HAKOBIIPOTEKAHUIKAUYECTBEHHBIX PEAKITMMHANOHBI(MArHUSL, KATBITUS, ATFOMUHUS, ITMHKa, kene3a(ll) u
xenesa(Ill), menu(Il)); HabnroaeHNE U OMKUCaHUE TPOIIECCOB OKPAIIMBAHUS TUTAMEHU HOHAMH

Ha-TPUS, KaTUSHKATBIHsI(BO3MOXHOUCIIOIb30BAHUEBHIEOMATEPHAIIOB); UCCIIE0BaHIE aM()OTEPHBIX CBOWCTB
THIPOKCH/IA ATIOMUHHAN THAPOKCU/IA IIMHKA; PEIICHUE KCIIEPUMEHTANIBHBIX 33134 110
TeMe«BaxHeHITMEeMEeTaNIBIMUX COSTUHEHUSI.

XuMuSIHOKPYKAOMIasicpena

Hossle MaTepuainsl ¥ TeXHOJIOTMY. BenecTsa 1 MaTepuasbl B IOBCEJHEBHOM KU3HH 4€I0BEeKa. XUMUS U
310poBbe. bezonacHoe UCnoIb30BaHUE BEIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas no-mouis npu
XUMHMYECKUX 0KOrax U OTpaBicHUAX. OCHOBBI
HKOJIOTM-4ECKONTpaMOTHOCTH. XUMHUYECKOE3aT pSI3HEHUEOKPY KatoLelcpe ibl (IIpeAeibHas 10MyCcTUMast
koHueHTpanus Beniects — [1/IK).PorsXuMUMBp e HUMIKOIOT NIECKUXTTIPOOIIEM.

ITprpoAHBIENCTOYHUKNYTIIEBOI0POI0B(YTOJIb, IPUPOAHBINra3,HE(Th), IPOAYKTHI MX EpepadOTKU, UX
pOJIb B OBITY ¥ IPOMBILIUIEHHOCTH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHEe 00pa3IoB
MaTepraioB(CTEKIIO,CIIaBbIMETAIIIOB, [I0JINMEPHBIEMATEPHAIIbL ).

Me:xnpeaMeTHbIECBA3H

Peanm3anusMexnpe IMe THBIX CBSI3SHTPHHU3yICHUMX UMUUBIKIIACCEOCYIIIECTRISICTCAYEPE3UCTIONH30BAHUECK
AKOOIIMXECTECTBEHHO-HAYYHBIX TIOHATHH, TaK U TIOHSATHH, SBIISIOIIUXCSI
CHCTEMHBIMUIISIOTICTBHBIXITPEAMETOBECTECTBEHHO-HAYYHOT OIIMKJIA.

OO01eecTeCTBEHHO-HAYYHBICTIOHATHS :HAY IHBIA (DaKT,TUTIOTE3a,3aKOH, TCOPH S, aHAIIN3,CUHTE3, KITACCU(UKAITH

S1,IEPUOJUYHOCTb,HA0II0ICHN e, KCIIEPUMEHT, MO ISTTMPOBaHIE, U3MEPEHN E,MO/IeIb, IBIICHUE, TAPHUKOBBIHI P e
KT,TEeXHOJIOTHs,MaTepraibl. DU3nKa: MaTepus, aToM, AJIEKTPOH, POTOH, HEUTPOH, UOH,
U30TOIL, PaIM0AKTHBHOCTh,MOJICKYJIa,3IeK TPUIECKUHA 3PS I, IPOBOJHUKH, TOTYIIPOBOJHUKH, THIIECKTPUKH, POTOIITC
MEHT,HHIUKATOP,BEIIECTBO,TEN0,006EM,ar peraTHOSCOCTOSTHUEBEIIECTBA, Ia3,pacTBOP, PACTBOPHUMOCTD, KPUCTAITHY
ecKaspeIéTka,cruaBbl, pU3n4ecKHeBETNYMHBL, € TUHUIBIN3MEPEHNU 1,KOCMUYE€CKOETIPOCTPAHCTBO, IITAHETHI,3BE3IbI,
Counne.

buonorus: porocunres, aeixanue, ouocdepa, skocucTeMa, MUHEpaIbHbIE YA00PEHUs, MUKPOIJIEMEHTHI,
MaKpOd3JIEMEHTHI, TUTATEIHHBIEBEIIECTBRA.

['eorpadust: atmocdepa, ruapochepa, MUHEPAIbl, TOPHbIE
TIOPO/TBI, TOJIC3HBICHCKOTIAEMbIE, TOTITUBO, BOJHBIEPECYPCHI.

KanenpapHo-temaTndeckoe niiaHUpOBaHHe 10 XMMHH 8 Ki1acc
2 yaca, 68 yacos

No | Pazgen. Tema ypoka Kon-so | lata | Hcnons3oeanue
4acoB IIpOBE | 0Oopyoosanus
nenust | «Touka pocma
Tema 1. Xumus — Ba)KHAs100/1aCTh
€CTeCTBO3ZHAHMS HIIPAKTHYECKOMH
JesATeJIbHOCTHYeT0BeKA (54)
1 [Ipenmer xumuu Posb XuMuu B )KU3HU 1
4eJI0BeKa. XUMHSIBCUCTEMEHAYK.
2 [lousiTie 0 MeTO1aX MO3HAHUS B XUMMUHU. 1
3 [IpakTuueckas padora Ne 1 «IIpaBuna paGoTsl B 1 Iudposasmadopar
n1abopaTopuy ¥ MPUEMBI 0OPAIEHHs ¢ Ta00PATOPHEIM opust RELEON
o0opyI0BaHUEM) LudposoiinaTunk
TEMIIEPATyphI
CrmproBkaCaeya.
4 Uuctele BemectBa U cMecu. CriocoOwl pa3aenenus cmeceir | 1
5 YucteieBemectBa u cMecH. CriocoObl pa3iesieHus CMecei. 1 Mudposasmadbopar
IMpakTuueckas padoraNe 2. Paznenenue cmeceit (Ha opust RELEON

NPUMEPE OUUCTKHU NTOBAPEHHON COJIN)

Tema2.BeniecTBa




HngnquRuepeaKuml
(154)

6 ATOMBI 1 MOJIEKYJIBl. XUMHUUYECKHE IJIEMEHTHI 1

7 3Haku(CUMBOJIB ) XUMUYECKUX3JIEMEHTOB 1

8 I[IpocTsie U cloXHBIE BeNIeCTBA. ATOMHO-MOJIEKYIIPHOE 1
YUYCHHE.

9 ATOMHO-MOJICKYIISIPHOE YUCHHE. 1

10- | 3akoHMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYecKas Gopmyma. | 2

11 | BanentHocts. OTHOCUTENIbHAS ATOMHASL K MOJIEKYJISIpHAs
Mmacca.

12 | MaccoBas 101 XMUMHYECKOTO DJIEMEHTA B COEUHEHNN 1

13 | KommuectBo BemniecTBa. Moisib. MossipHast Mmacca 1

14 DuU3NYECKUE U XUMUYECKHUE ABIEHUA. XUMUYECKas 1

peaxiusi.

15 | Ilpu3Haku U ycioBUs NPOTEKAaHUS XUMHUUYECKUX peaklui 1

16 | 3aKOH COXpaHECHHS MACChI BEIIECTB. XMMHUCCKUE 1
ypaBHEHUs

17 | BeluncieHus KOJIMYECTBA, MAcChI BEIIECTBA IO 1
ypaBHEHUSM XUMHUYECKUX peaklui

18 | Knaccudukanus XUMHYSCKUX peakinii (COSTMHCHUS, 1
pasIoKeHUs, 3aMeIeHUsI, 0OOMEHA)

19 | M. B. JIoMOHOCOB — y4EHBIH-DHIIMKJIOTIC/IHCT. 1
O6006111eHre U crcTeMaTU3alys 3HaHUN

20 KonTponbnas pabota Nel mo Teme «BermiectBa u 1
XUMHYCCKHE PCAKIIUU

Tema3.Bo3ayx.Kucsioposa.
OxcHabl
(59)

21 | Bo3myx—cwmech razo. CoctaB Bo3ayxa Kucinopog — snement | 1
¥ mipocToe BemmecTBo. O30H — aumoTporHas MO UKAIHS
KUCII0poJia

22 | dusnyeckre 1 XUMUYECKUE CBOMCTBA Kucinopoaa (peakun | 1
okucyenus, ropenue). [Tonstue 06 okcugax

23 | CnocoOsl omy4YeHus KUCIOpo/ia B 1ab0paTopuu 1 1
npombinuieHHOCTH. [IprMenenne kuciaopoa.

24 | TernoBo#i 3G PEKT XUMUIECKOH peaKIiu, TOHATHE O 1
TEPMOXUMUYECKOM YpaBHEHHH,
9K30-MIHIOTEPMUIECKIXPEAKITUSIX

25 | TonnuBo (yrosib 1 MeTaH).3arpsi3HEHUEBO3/LyXa, CIIOCOObI 1
ero MpeIoTBpaIeHus. Y CHICHHE TAPHUKOBOTO
s dexTa, pazpyneHne030H0BOrOCIOsI.

26 | IIpakTuueckas padorta Ne 3 o Teme «IlomydeHue u 1
coOHupaHue KUCIOPOaa, U3yUeHHE ero CBOMCTB»

Tema 4. Bogopoa. CocraB coJieil 1 KHCJIOT. (54.)

27 | Bomopoa — 3IIeMEeHT U MPOCTOE BEHIECTBO 1

28 | dusnyecKkrue U XUMUYECKHE CBOMCTBA BOJIOPO/A. 1
[Ipumenenue Bogopoaa

29 | [ToHsATHE O KUCIIOTaX U COJISAX 1




30

Crioco0bI TToTy4eHHs BOAOPO/Ia B Tab0OpaTOpun

31 | Ilpaktuueckas pabora Ne 4 o teme «llonyuenue u 1
coOupaHue BOAOPOJa, U3YUEHHE €r0 CBOMCTBY
Tema 5. KoiuuecTBeHHbIEe OTHOIIEHHS] B XUMHH
(349)
32 | MounspHsblit 00bEM ra30B. 3aK0OH ABOTaIpo 1
33 Brruucienus o0béMa, KOJIMYECTBA BEISCTBA ras3a I10 €ro 1
M3BECTHOMY KOJIMYECTBY BELIECTBA WIIK 00BEMY
34 | Beruucienusi 00bEMOB Ta30B M0 YPaBHEHUIO PEaKIIUU Ha 1
OCHOBE 3aKOHA OOBEMHBIX OTHOILICHHI I'a30B
Tema 6. Bona. PactBopbl.Ilonsitue 06 ocHoBanusix(54)
35 DuznyecKkue ¥ XUMUUECKHE CBONCTBA BOJIBI 1
36 | CocraB ocHoBaHui. [loHsiTHE 00 MHAMKATOPAX 1
37 | Bona kak pactBopuTenb. HachlieHHbIC 1 HEHACHIIICHHBIE | 1 Hudposasutabopa
pactBopbl. MaccoBas 0JIsl BEHIECTBAa B paCTBOPE topus RELEON
udposoii pH. mraTtus
C 30KUMOM; TISITh
XUMHYECKUXCTaKaHOB(
25 mu1); IpOMBIBaJIKa
38 | Bona kak paCTBOpI/ITeJIB.PaCTBopI?I.PaCTBOpI/IMOCTI) BELIECTB B | | npubop I
BogellpakTuueckas padora: OILITOB G
Ne 5. IlpuroroBieHue pacTBOPOB € OMPEAEIEHHON MaCCOBOM
JI0JI€1 PACTBOPEHHOTO BELIECTBA. ICKTPHACCIIIM
TOKOM;
UCTOYHUKIIOCTOSTHHOT
0 TOKa:IPOOUPKU—
21IT.NPOHYMEPOBAHH
bI€; TyIHHKA,;
CIIUPTOBKA;
MPOOKU—211T, MUHIET
39 | KonrponbHas padora Ne2 mo teme «Kucnmopon. Bogopoz. 1
Bona»
Tema7.0OcHOBHBIE KJIACChl HEOPTAHUYECKHUX
coeIMHeHM
(119)
40 | Okcuupr: cocras, KIaccHdUKALIS, HOMEHKIATYPA 1
41 | Ilony4yeHue U XMMHUYECKHE CBOMCTBA KUCIOTHBIX, 1
OCHOBHBIX U aM()OTEpHBIX OKCHJIOB
42 | OcHOBaHUS: COCTaB, KiIaccu(uKalus, HOMEHKIATypa 1 Hudposasnadopa
TOpUS
[Tudposoii pH.
43 | Ilonmy4yeHue U XUMHUYECKUE CBOIICTBA OCHOBaHUMN 1
44 | KucioTsl: cocTaB, KiiacCu(pUKaIms, HOMEHKJIATypa 1 Hudposastadopa
TOpUS
[udposoit pH
45 | Ilomy4yeHne M XUMHUYECKUE CBOICTBA KUCIIOT 1
46 | Conu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTyYeHUS, 1

XHUMHUYECKHE CBOMCTBA




47 | llpaktuueckas padora Ne 6. Penienue 1 [{udposasmadbopa
SKCIIEPUMEHTAJIbHBIX 3aJ1a4 110 TEME «OcHOBHEIE TOpUs RELEON
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI ITudposoit pH. mraTns

C 3aKHMOM; IISITh
XUMHUYECKUX CTaKaHOB(
25 mu1); mpOMBbIBaJIKa

48 | I'eneTnyeckas CBsI3b MEXAY KiaccaMu 1
HEOPraHUYECKUX COCIMHEHUN

49 | O600I1IEeHne U cucTeMaTU3als 3HAHUHA 1

50 | KontpomnbHas padota Ne3 mo Teme "OCHOBHBIE KTacChI 1
HEOPraHWYECKUX COCAMHEHUMN"

Tema8.Ileprnoguyeckuii 3aK0H U NepuoguYecKasi
cucreMa XuMu4eckux jiemenToB .M. MeHnaeseeBa.
Crpoennearoma(74)

51 | IlepBble MOMBITKK KIacCH(PUKAIUE XUMUIECKUX SJICMEHTOB. 1
[TonsiTe 0 Tpynmax CXOAHBIX AIEMEHTOB(IIEIOYHBIC U
MIEJIOYHO3EMEIIbHBIC METAJIIbI,FAJIOTCHbI, HHEPTHBICTA3bl ).

52 | Ilepuoanueckuii 3akoH u [leproanueckas cuctema 1
XUMHYECKUX d1eMeHTOB JI. 1. MeHaeneeBa

53 [lepropl, rpynimbl, MOATPYIIITHI 1

94 | Crpoenue aromoB. CoctaB aTOMHBIX siep. M30Tombl 1

55 | Crpoenue >eKTPOHHBIX 0001049€K aTOMOB TepBBIX 20 1
XUMHUYECKUX HJIEMEHTOB MEPUOANUECKOM cuctembl [I.M.

MenneneeBa

56 | XapakTepucTuKa XMMHYECKOTO 3JIEMEHTA O ero mojoxeHuo | 1
B nepuoandeckoi cucreme JI.MMenneneesa

57 | 3HaueHHE NepUOANYECKOr0 3aKOHA 1
U MIEPUOINYECKON CUCTEMbI XMMUYECKUX HIIEMEHTOB JIJIsI
pas3BuTHA Hayku U npakTuku. [ M.Mennenee—

YU€HBIN,IEIATOT UT PaXKTAHUH.
Tema 9. XuMHuUYecKasi CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIIUA
(84)
58 | DIEKTPOOTPHIIATEILHOCTH ATOMOB XMMHUYECKHX JJICMEHTOB 1
59 | MoHHag XxuMH4YecKasi CBSI3b 1 Hudposasnadbopa
topus RELEON

[Mudposoit gatumk
TEeMITePaTyPHITIIATHHOB
BIN; JaTYUK
TEeMITepaTypbl
TEPMOIIAPHBIN

60 | KoBajeHTHO-TIONSIPHAS CBS3b 1 Hudposasutadopa

topusi RELEON

Hudposoit gaTamk
TEMIIepaTypPHITIIaTUHOB
BIN; JATYMK
TeMIIepaTypbl
TepMONAPHBINA

61 | KoBaneHTHO- HeMOJIsIpHast CBA3b 1




62

CreneHb OKUCIICHUSA

63 OxucnurenbHo-BoccTanoBUTeNbHBbIEpeakiu(OBP).Ipoie
CCHLIOKUCIEHUAN BOCCTaHOBIIEHHS. OKHUCIUTEIH
MBOCCTaHOBMTEIIH.

64 OKHUCINUTEIN U BOCCTAHOBUTEIH

65
Kontponbnas padora Ne4 o reme «CTpoeHue aToma.
XUMHYECKAs CBA3L»

66 PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3AIINS
3HAHUMN

67 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS
3HAHUU

68 | PesepBHrIil ypok. O000IICHNE U CHCTEMATHU3AIHS 3HAHHUA




Ka.]]eHL[apHO-TeMaTI/I‘leCKOQ IJIAHUPOBAHUE IO XUMHH 9 kjaacc

2 yaca 68 yacos

Ne | Tema pasgena u ypoka Komu | lata | Hcnonv3oseanue
YeCTB | IIPOBE | o6opyodosanus
0 nenus | «Touka pocma
4acoB
IMoBTOpeHue U yriaydJjieHne 3HAHHHOCHOBHBIX Pa3/1eJioB
Kypca 8 kj1acca
(54)
1 [epuonnueckuitzakon.llepuomnueckas 1
cuctemaxumuueckuxanemenToB Jl. M. Menneneesa. Ctpoenue
aTOMOB
2 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
HepBbI XTPEX MEPUOIOB.
3 Kraccugukanusi 1 HOMEHKIATypa HEOPTaHUICCKUX BEIIECTB 1
(MexyHApOHAS U TPUBUAIIbHAS)
4 Buabl XuMHUYECKOU CBSI3U U TUIIBI 1
KPUCTAITMYECKHUX PEIIETOK
5 Kontponbnas pabota Nel no teme «IloBTopenue u yriyoaeHue 1
3HaHMH OCHOBHBIX pa3zesioB Kypca 8 Kjaccay
Temal.OcCHOBHBbIE 3AKOHOMEPHOCTH XMMHMYECKHUX PeaKIMi
(44)
6 Knaccudukaiyss XaMUYeCKUX Peakiiii 0 pa3IMYHbIM MPH3HAKAM. 1
7 [Tonsarue o ckopocT XumMudecko peakiuu. [TonsTre o romoreHHsix | 1 [Hudposas
Y TETEPOTCHHBIX PEAKITHSIX. nabopaTtopus
RELEON
HudpoBoiigaTunk
TeMIIepaTypbl
TIJIATUHOBBIN
8 [onarue o xumMu4eckoM paBHOBecUU. DaKTOPHI,BIUSIOIINE HA 1 [Hudposas
CKOPOCTb XUMHUYECKON PEaKINU U MOJI0KEHNE XUMUIECKOTO nabopaTtopus
pPaBHOBECHS. RELEON
HudpoBoinaTuank
TeMIIepaTypbl
TJTATUHOBBIN
9 MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN 1
(9MEKTPOHHBIMOATAHCOKUCTUTETLHO-BOCCTAHOBUTENb-HOWPEAKITUT
).
Tema2.JuekTpouTHYECKassANCCONNAN U XHMHYECKHEePeaK
HUMBPACTBOPAX
(84)
10 | Teopus dMEKTPOTUTHIESCKON TUCCOIUAIIH. DIEKTPOIUTHI 1 HE 1 [Mudposas
aneKTponuThl. KaTroHbl,aHnOHBL. MeXaHU3MANCCOLU-AIH BELECTB C nabopaTopus
Pa3ITMYHBIMU BUJAMUXUMUUYECKOM CBsi3U. CTeneHb RELEON




nucconanyui.CUIIbHBIE U CITA0BICAIEKTPOIUTHI

[udposoit gaTank

JIEKTPOIIPOBOTHOCTH
11 | Younsre yYpaBHEHUS Hudposas
naboparopust
RELEON
[udposoit gaTunk
AJIEKTPOIPOBOTHOCTH
12- | XuMHYeCKHeCBONCTBAKKUCIIOT,0CHOBAHMH H COJIEH B CBETE
13 | mpencraBneHuit 0031EKTPOIUTHYECKOUAUCCOIUAIINT
14 | IloHsiTHE O TUAPOIU3E COJIEH.
15
O06o0011IeHe U cUCTeMaTU3alus 3HaHUN
16 | IIpakruueckas padora Ne 1 Pemenne skcriepuMeHTATBHBIX 32144 Ludposas
0 TeMe naboparopus
RELEON
Hudposoii qaTunk
AJIEKTPOIIPOBOTHOCTH
17 KonTponbhas padota Ne2 o reme «neKTpoIUTUYECKAs
aucconyanus. XMuMUYECKUe peakiuy B pacTBOpax»
Tema 3. O0mas XapaKTepUCTHK AaXUMHYECKUX
3aeMeHTOB VIIA-rpynnsl. I'anorenni(44)
18 | O6mias xapakTepucTrka rajoreHoB .OcoOSHHOCTH CTPOCHUS aTOMOB
ITUXIEMEHTOB, XapaKTEPHBIE [UI HUXCTEIIEHU OKHUCIICHHUS.
Ctpoenue npusndeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB
19 | XnopoBonopona. ConsiHast KUCIOTa, XUMHUYECKHE CBOMCTBA,
N0JIyuYeHUE, IPUMEHEHHE
20 | .IIpaktuueckas padorta Ne 2 o Teme «llonyuenue consiHoH [Tudposas
KHCJIOTBI, U3y4EHHE €€ CBOMCTBY nabopaTopus
RELEON
21 | BoruncieHus o ypaBHEHUSIM XUMUYECKUX PEAKIUN, €CITH OJIUH [Mudposas
U3 PEareHTOB JIaH B N30BITKE naboparopus
RELEON
Tema 4. O0mas XapaKTepUCTHKA XUMHUYECKHUX YJICMEH-TOB
VIA-rpynnbl. Cepa u eécoequnenus (69)
22 | OOmas xapakTeprcTHKa 3eMeHToB VIA -rpymnmsl
23 | AmotponHbie Moaudukanuu cepbl. HaxoxaeHue cepsl u eé
COCJIMHEHUH B IPUPOAe. XMMHUYECKHE CBOMCTBA CEePhI
24 | CepoBoaopoa, CTpoeHue, pusnyueckue 1 XMMUYECKHEe CBOHCTBA
25 | Oxcunsl cepol. CepHasi KUCIOTa, PU3NYECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE
26 | XvMUYecKre peakiuy, JeKallue B OCHOBE IPOMBIIIIICHHOTO
crioco0a MoJyuyeHHs! CEpHOIM KMCIOThl. XMMHUYECKOE 3arpsi3HeHUE
OKpYKaIoIIeH Cpelibl COETUHEHUSIMH CEPBI
27

Brerunciienne MaccoBoil 101 BBIXOAA IPOAYKTA PEAKLIMU




Tema 5. O0uiass XapaKTepuCTHKAXUMHYECKHXIJIeMEHTOB
VA-rpynnsl. A3ot,pochopuuxcoenunennsi(74)

28 | OOmas xapakTepucTruKa 3J1eMeHToB VA-Tpymibl. A30T,
pacnpocTpaHeHHe B Ipupoe, GU3ndeckue U XMMHUECKHe
CBOMCTBA
29 | AmMmuak, ero pu3nyeckue U XMMHUYECKHE CBOICTBA, MTOJIy4eHUE U
IPUMEHEHUE
30 | IIpaktuyeckas padora Ne 3 o teme «Ilonyuenne aMmmuaka,
U3YYEHHUE €TI0 CBOWCTBY»
31 | AszorHas kucioTa, €€ GU3MIECKUe U XMMUYECKHIE CBOUCTBA . [udposas
naboparopust
RELEON
[udposoit gaTunk
NIEKTPOIIPOBOTHOCTH
32 | Ucnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE
MUHEPAIBHBIX YA0OpeHU. XUMUYECKOE 3arpsi3HEHNE
OKPY’KaroIllel cpeibl COEAMHEHUSIMU a30Ta
33 | ®ochop. Okcun dpocdopa (V) u pochopHas kuciora,
dbuznyecKkrue 1 XUMHUYECKHE CBOMCTBA, MOTYYCHHE.
34 | Ucnons3oBanue pocdaroB B KauecTBE MUHEPATBEHBIX
ynoOpeHuil. 3arpsisHeHre NpUupOAHOH cpesbl hocdaramu
Tema6.00masgsxapakTepuCTHKAXUMHYECKNX3J1eMeHTOBIV
A-rpynnsl. YrjiepoauKpeMHUHMUUXCOEAUHECHHUS
(84)
35 Yriepox
36 | OKcuabl yriaepoaa, ux GU3n4ecKue 1 XMMUYECKHE CBOMCTBA.
DKosorudeckre mpooIeMbl, CBsI3aHHbIE ¢ OKcHAoM yriepoaa (1V)
37 .
VYrosbpHas KUCIOTA U €€ CONu
38 [Tpaktuyeckas padora Ne 4 o teme "[lonyuenue
yraekucnoro rasa. KauectsenHas peakiysi Ha kapOoHaT-uoH"
39 | IlepBoHauanbHbIE MOHATHSA 00 OPraHUYECKHX BEIIECTBAX KakK O
COEIMHEHMSX YIIIeposa: OCOOEHHOCTH cOcTaBa U cTpoeHus. [lonsaTue
0 OMOJIOTHYECKU BaYKHBIX BELIECTBAX KUpaX, OeKax,
40 | KpemHuii ¥ €ro coeTMHEHUS
41 | Ilpaktuueckas pabora Ne 5. PemieHne skCriepuMEeHTaIbHBIX 33124 [Tudposas
1o Teme «BakHelne HeMeTaIbl ¥ UX COCIMHEHUS nabopaTopus
RELEON
Hudposoit gaTanx
NIEKTPOIIPOBOTHOCTH
42 | KonrponbHas padora Ne3 o Teme «BakHeine HeMeTauTbl H UX
COEIMHEHUS)
Tema7.00mmecBolicTBAMETALIIOB
(44)
43 OO6mas xapakTeprCTUKa XUMUYECKHX DJIEMEHTOB —
MeTaJlJI0B. MeTannndeckast CBsI3b U METAJUIMUECKas
KpUCTaJIIIN4ecKast pemérka. Pu3nyeckue CBOWCTBAa METAIIJIOB
44 | XuMHyecKHe CBOMCTBA METAIIOB. DJIEKTPOXUMHUECKUH psijt

HanpsHKeHUH METAIIIOB




45 | O6mme crocoOs! morydeHus: MeramuioB. CrutaBel. Beraucnenns mo | 1
YPaBHEHUSM XUMHYECKHUX PEAKIIHA, €CIIM OJIMH U3 PEarcHTOB
COJICP’KUT IPUMECH
46 | IToHsiTHE O KOPPO3UU METAIIOB 1
Tema8.Ba:xxueiinmeMeTaNJILINUXCOSTUHEHU S
(16u)+ 2
47 | Ilenounsie MeTaubl .IlonoxxeHue 1
BIIEPUOJUYECKOMCUCTEMEXUMUYECKUXIeMeHTOB/l .M. MenieneeBa,ct
poenneaToMoB.HaxoxieHueBnpupoe.
48 | Okcuabl ¥ TUAPOKCHIBI HATPUS M KaJIHSI 1
49 | IlenouyHO3eMeIbHBIE METAJUIBI — KAJIbI[UI 1 MarHUi 1
S0 | Baskneitimue COETUHEHUS KAJIbIIUI 1
51 | O600menue u cucreMaTU3amus 3HAHUN 1
52 JKéctkocTh BOJIBI M CITOCOOBI €€ YCTpaHeHHS 1
53 | Ilpaktuyeckas padora Ne 6 mo Teme "YKEcTkocTh BoABI M MeTOABI | 1
eé yctpaneHus"
54 | AnromuHUi. 1
55 | AMdoTepHBIe CBOMCTBAa OKCHIA M THAPOKCUIA 1
56 | Kexnezo 1
57 | Okcunsl, ruapokcu sl U conu xenesa (1) u xenesa (111) 1 Hudporas
naboparopus
RELEON
HudposoiinaTunk
JTABJICHUS
58 O06o01IeHre U cucTeMaTu3anus 3Hanui | 1
59 | IIpaktuyeckas pabora Ne 7. PemeHue skcriepuMeHTaNbHbBIX 3a71a4 | 1 Ludposas
o TeMe «BakHeHIIe MeTasibl U UX COSIUHEHUS) nabopaTopus
RELEON
HudposoiigaTunk
JTABJICHUS
60 1
Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIUi, €CITU OJTUH
U3 PEareHTOB JIaH B U30BITKE WU COACPKUT MIPUMECH.
Brrancnennst MaccoBOi JT0JIM BBIXO/A MPOJYKTA PEaKIIuu
61 1
O06o01IeHre u crucTeMaTu3alus 3HaHu|
62 | Kontponbnas pabota Ne4 o teme «BaxkHeiine MeTamibl U UX 1
COCJTUHEHUS
Tema9.BemecrBanmMarepuajibIBKU3HHYEI0BEKA
(39)
63 BemectBa 1 MaTepuainbl B TOBCETHEBHOM KU3HU YETIOBEKA 1
64 XHMHYECKOe 3arpsi3HeHue OKpyskaromei cpeasl | 1
65 | Ponb XMMHU B pelIeHUH SKOJIOTHYECKUX TpolieM 1
66 | PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3aINs 3HAHUN 1
67 1
PesepBHeIil ypok. O000IIeHHE U CUCTeMaTH3aIHsI 3SHAHHH
68 | PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3AINS 3HAHUN 1
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JlaGopaTopHbIepadOTHI
8ku1ace
IlpaxkmuueckaapadoomaNel. « H3yuenue cmpoenuaniamenuy
TeopernueckasgyacTb: I opeHre—CI0KHBIMIPOIIECC,COMTPOBOKAAIOIIUNCABBIACICHUEMIHEPT U, KAKITPABHIIO, B
BUJIE TeIIa ucBeTa. Pa3snuyaioTroMoreHHoe ropeHue (HampumMep, IpupadoTe ra30Boi TOPENKH ), HTETEPOreHHOE TOPeHne (HarpuMmep,
TOpEHUECTIUPTA U CYXOT0o Toprouero). B paccMoTpeHHBIX MpruMepax IiaMs UMeeT CXOJAHOE CTpoeHue. B HEM MOXHO BBIICTUTH TPU YaCTH.
BayTpeHHUIKOHYCTEMHOTO1IBETa(BCIIYy4aera30BOMropeKucuHeronseTa)cHusKoiremneparypoii~300—500°C.3 aecbnporcXoiuT UCHIAPEHUE U
pa3JoXKeHNe roproYero BEeIecTBa.
CpenHnii BOCCTAHOBUTEIBHBIN KOHYC COCTOUT M3 CMECH BO3/IyXa U FOPSIIETo rasa. 37ech Mo/ BIusHUEeM OoJiee BricoKoi Temmneparypsl (1500—1800
°C) mpoayKThl UCHIAPEHUS U PA3JI0KEHUS TOPIOYUX BEIECTB aKTUBHO PEarupyroT ¢ KuciopoaoM. Eciu yacTte yriepona octaércsi cBOOOIHOM, TO €ro
MeNIbYalIie YacTUIBl PACKAISIOTCS W MPHUIAIOT IUIAMEHH SPKOE CBEYEHHWe. JTa 4YacTh IUlaMeHu Oorara yrapHeiM razoM CO — CHIBHBIM
BOCCTaHOBHUTEJIEM, IIOATOMY €€ Ha3bIBAIOT BOCCTAHOBUTENbHOM. Touka Harbosee BEICOKOM TeMIlepaTypbl HAXOAUTCS Ha OCTPUE BOCCTAHOBUTEIBHOTO
KOHYCa.
Buemnuit okUCIUTENBHBIN KOHYC 00pa3yeT HeBUAUMYIO 000JI0UKY, OKPY>KAIOIIYIO MIaMsl. 3/1eCh MO/ BIUSHUEM 3HAYUTEIHHOTO IPUTOKA KUCIOpoa
BO3JlyXa MPOUCXOJUT MOJHOE OKucieHue roprouero BemectBa 10 CO2u HoO (mpu ropeHuM CyXoro ropro4ero Ha OCHOBE YPOTPONHUHA TakKe
obpasyercs N2). [Ipu 3Tom ocTa€rcsi M30BITOK KUCIOPO/1a, KOTOPBIM MPU BBICOKOW TeMITepaType 00JIaJaeT BEICOKOH OKUCITHTEILHOW aKTHBHOCTBIO,
MIO3TOMY BHEIIHSAS YacTh MJIAMEHU Ha3bIBAETCsI OKUCINTENbHON. Mconb3ys noa1yB BO3yxa, MOYKHO YBEJIHUUThH TEMIEpaTypy IIaMEHH.
[pakTryeckasuactb:L{eTpObITa: N3yIUTHCTPOSHUETITIAMEHH, OTTPEIEIU ThTEMITEPATYPYBPA3HBIXET030HAX MTPUUCTIOIH30BAHUUPA3ITUIHBIX
MCTOYHUKOB TerIa .
Ilepeuenv oamyuxos yughposoil 1abopamopuu: TaTIMK TEMIEPATYPhl TEPMONAPHBIN.
HononnumenvHoeob6opyoosanue: MTaTUBC3AKUMOM;IePKATEIbAIATPOOUPOK;CITUPTOBKA.
Mamepuanet u peakmugwl: CIAPT STUIIOBEI; CyX0€ TOproUee; cBeva.
Texnuxa 6e3onacnocmu.
1 .PaboTacBsi3aHaCOTKPHITHIMIITIAMEHEM —O€pEruTeChOXKOra.
2 .Tepmonapanocien3Bie4eHUIU3IIaMEHIOCTBIBAETHECPA3y—OeperuTecboxora.3. BcnuproBkecoaepKUTCATOPIOYas AU KOCTb.
Huempykyusx evlnonnenuro:
1.IToAKTFOYUTEBBICOKOTEMIIEPATYPHBINIATYHK(TEPMOTIAPY )KPETUCTPATOPY IAaHHBIX (KOMITBIOTEPY ). 3aKPEUTEJaTIUKBIITATUBETAK, YTOOBI
€r0 KOHYHK Kacajcsi GUTHIIS CTUPTOBKH .
2 . Baxrute cnupToBKy. Koria nokasanus cTaOuimM3upyroTcs, 3alMIINTE 3HaU€HHE TEMIIepaTypbl Ha cxeme I1aMeHu (puc. 1).
3.IlepememaiiTeraTaNK TEMITEPATYPBIBCIEAYIOIYIOTOUKYTIIIAMEHUBCOOTBETCTBUUCOCXeMOM. [lTIsiaToroocnadnsiiteMmyhTyn
nepemeniaiireeé(BmMecte clankonIaTINKOM)BHY)kHOeMecTo.KornanokazaHuscTaOuIn3upyroTCs,CHOBa3aHOCUTE3HAUCHNE TEMIIEPATyPhl B
COOTBETCTBYIOIIEH TOYKE HA CXEMY .
4. Taku3aMepbTETEMIIEPATYPYBOBCEXTOUKAXIIJIAMEHH,0TMEYEHHBIXHAcXeME. 5. I IoBTOpUTEIEHCTBUSACOCBEYOMUCYXUM TOPIOYHM.
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6.06paruteBHuManue! [ [pun3ydeHUUCTPOCHUATIIIAMEHHUCYX OTOroproueroncionb3yercs 1 /4uactprabnerku. KycouekroproueronomearoTHa
KEpaMHUYECKYIO IUIUTKY.

Puc.1.ToukuuzmepenusaremMnepaTypbiiiaMeHu 7 .
BHecute B 1utamsi CHUPTOBKU Ha MOJIMUHYTHI IPOOUpPKY. M3BiIekuTe mpoOUpKy U3 MIIAMEHHU U PACCMOTPUTE €€ TIOBEPXHOCTb.
8.IToBTropuTeomnbiTcocBevo. KakoronperaoopazoBancsnanéT?YtorTo3aseniecTBo? Pe3yabTaThl
U3MEepEeHMI/HAOI0 CHHIA
M cTouHnk Temmneparypaokonoputuis |[TemmneparypaBcpenHeit TemmneparypaBBepxHeir  [Uto oOpa3oBanoch Ha
Ne  [rerioThl (Kycouka roprouero) YacTy MJIaMEeHU JaCcTH IUIAMEHU OBEPXHOCTUITPOOHPKH
1 CrinpToBKa

2 Caeua

3 Cyxoeroprouee

Bv1600b1:

BBrIBOaXyKa3aTh,KAKOMHCTOUHUKTEIIIOTHIIPEANIOYTUTEIbHOUCIIONb30BAaTbBXUMUYECKOMIA00paTOPUUHUIIOUEMY .

Koumponvnviesonpocuw.

1.KakoincrouHuKIIaMeHuObLT ucoyib3oBan? 2. KakasyacTeIuiaMeHrucamasiropsiaas?

3. JlokakoMMaKCUMaJIbHOMTEMIIEpaTypbly 1aE€TCAIPOrpeTh TepMonapy? 4.Yroropssuee—LeHTp MIIaMEHUMINKpasi?

5 .IloueMy ciMpTOBKAaropUTIOYTHOECIBETHBIMITTIAMEHEM, aCBeYa —CBETALINM ? M OKHOIUUCIIONH30BaTh CBEUNBIA00PATOPUUBMECTO

CIIUPTOBOK?

6 .KakuenpoayKTeIrOpeHUsI0IMHAKOBEIyCITUpTOBKUKCBeun ? 7.3ananue ismoaroropkukl A, BITP

[TprHarpeBaHUUTBEPABIXBEIIECTB BIPOOUPKEHE00X0AUMO: 1. B3ATEIIPOOUPKYBPYKHMUHATPEBATHTYUACTh,[JIETIEKUT BEIIECTBO; 2.3aKPENUTh

IpOOHUPKY B IITaTUBE U HArpeBaTh Ty YacCTh, IJI€ JIEXKUT BEILECTBO;

3.B34Th IPOOUPKY B PYKH, IPOrPETh BCIO IPOOUPKY, a 3aTE€M TY YaCTb, IJI€ JIEXKUT BEIIECTBO;

4.3aKpenuTbIIPOOHPKYBIITATUBE,IPOrPETHBCIONPOONPKY,a3aTEMTYUaCTh,IJIEIEKUT BEIIECTBO.

(ITpaBunbHBIN OTBET: 4 .)

8.3amanuennsapa3BUTUAQYHKIIMOHATLHON IPaMOTHOCTH

B xHure Maiikna ®apanes «/ICTOpHs CBeUn» aBTOP OMUCHIBAET OMBIT, KOTOPHIil OH IEMOHCTPHPOBAJ HA CBOMX JIEKIMAX. B mmams |

CBEUMOHIIOMELIATN30THYTYIOCTEKIITHHYIOTPYOKY. O IMHKOHE L TPYOKHONYCKaICAHEAAIeKOOTPUTHUIIS, BTOPOMBBIBOIUIICSHA

HECKOJIbKO CAHTUMETPOB OT Iu1aMeHu. Yepes3 HeKoTopoe BpeMs K KOHIlY TPYOKH MOJAHOCHIIN ropsilyto tyduny. [losBisiock

Iu1aMsi, KOTOPOE CYIIECTBOBAJIO OTJIEJIBHO OT IjIaMeHU cBeuH. Kak MOKHO OOBSICHUTH 3TO siBIIeHHE?

OtBet:BaToituactumiamMmenunpoucxoaurucnapenrenapaduna.llapeimapadnnanaBo3ayxe, NpunoKUraHuu,3aroparoTcs. ~—
Puc.2.0OnbrTciiiaMmenemcBeun



JdeMoHcTpanuoHHbIIKcepuMeHTNel. «Boidenenueunoznoujenuemenia—npusHakXumMuieckoil peakyuuy
Teopernueckasyacts.PaboTanpoBoautcanpunzydyeHuUTEMbI «l [pH3HAKUXUMUYECKUX peakIuii». Beraenenuen
HOMJIOIEHUETEIUIOThI, U3MEHEHHE OKPAaCKU PACTBOPOB MIIM BEILECTB, BbIAEICHHUE T'a3a ABJSIOTCS OCHOBHBIMU NPU3HAKAMHM XUMUYECKUX PEaKIHUil.
Taxoke UMeeT CMBICI TIOBTOPUTH paboTy MPH BBEICHUH MOHATHUS «TETIOBOH 3 ekt peakunm .
[TpakTuyeckasyactb.l{enbpaboThI:IPOAEMOHCTPUPOBATHBbIAEICHUEUIIONIONEHUETEINIAIPUXUMUYECKUX peakUAX . CBsI3aThIIOKa3aHUS 1aTYNKA
TEMIIEPATYPBI C OCSI3ATENbHBIMU OLYLICHUSIMHU.

Ilepeuenvoamuuxosyugposoiinabopamopuu.: JaTINKTEMIEPATyPHIILIATHHOBBIMH.

HHononrnumenvnoe obopyoosanue: TBa XUMHUECKUX cTakana (50 mir), mpoMbBIBaIKa C TUCTUILTUPOBAHHOMN BOJIOM, CTaKaH JJIsl CIMBAa OTPAOOTAHHBIX
PacTBOPOB.

Mamepuanvt u peakmugsl: alFOMUHHAEBAs IPOBOJIOKA WU rpanyibl, 20%-Hb1l pacTBop ruapokcuaa Hatpust NaOH, 10%-Hbl1it pacTBOp
ykcycHoikucnotrsl CH3COOH, ruapokap6onat Hatpust NaHCO3 .

Texnukabezonacnocmu:1.PabotaTbBoUKax. 2.TpebyeTcsicobmoaeHneMepOe30macHOCTUIPUPAOOTECTHAPOKCHIOMHATPUSU
HarpeBaTelbHBIMU IPUOOPAMHU.

Huempykyus k evinonnenuro: 1.B xumuueckuit crakan Haneite pactBop menoun NaOH. U3mepere ero temnepatrypy. [lomectute rpaHysisl Uiu
IIPOBOJIOKY AJIFOMUHMSI TaK, YTOOBI HaJl HUMU OCTaBajcs cioi xuakoctu.Korna HauHéTcs peakiusi, oOpaTuTe BHUMaHHUE MIKOJIbHUKOB Ha BbIJICIIEHUE
ra3a v yBeJInmueHHe Temrieparypsl. JKenareabHo (ecinu peakuus HAET He CIUIIKOM OypHO) MPOUTH IO KJIACCY U AATh IIKOJIBHUKAM MIOTPOTaTh CTaKaH,
YTOOBI YOEIUTHCS, YTO €ro COoAepKUMOe pazorpenaock. OTMETbTe MaKCUMAaJIbHYIO TeMIlepaTypy pacTtBopa. llomydeHHBIH pe3ynbTaT 3aHECUTE B
TaOIUIy .

2 ITpomoiiTenaTuNKTEMIIEpaTypbIBOI0M. BecTakanHanelteykcycHyrokucinorynall  1/3noBeicore.Mi3mMepbreeé Temmepatypy.

HeGonpmmmy nopuusMu HaCkIbTe THAPOKAPOOHAT HATPHSL, TOMEIINBas 1aTYUKOM TeMnepaTypbl. OOpaTuTe BHUMaHUE HIKOJbHUKOB Ha BbI/IETICHUE
rasa - Ipu3HaK xumMuueckoi peakuuu. [locmoTtpure, kak n3mensierca tremneparypa. OTMeTbTe MUHUMAIIbHYIO TEMIIEpATypy pacTBopa.
[Tony4yeHHblipe3yabTaTyYeHUKU3aHOCATBTa0IMIy. Pe3ynbraTein3MepeHuii /HabmoaeHuit

Pearupytomuesemniectsa HauanbHasTemneparypa MakcumainbsHas/MUHUMAJbHAs Briaenennennumnoriomesue
pacTBopa TeMIeparypa pacTBopa TEIUIOTHI

TOUKA \!pocm

PacTBopuienounnantoMuHuA
PacTBOpyKCYyCHONMKHCIOTHIMCOAA
Bv1600b1: Y Ka3aTbIPU3HAKUXUMUYECKUX PEAKIIUH.

Konmponvnviesonpocuwi:

1 .IlpuBenuTenpumMepbipeakiuii, IpOTEKAIOIINXCBbIIEICHUEM TEIUIOTHI.

2 JlnsmonydeHussHeraméHon3BeCTUMEINTTPOKATNBAIOTIIPUBBICOKO TEMIIEpaType. KkakoMyTHITyMOKHOOTHECTUATYPEAKLIUIO?

3.3ananue ans noaroroBku k ['MA, BIIP: Tonbko xumuueckue SIBICHUS MEPEUUCICHBI B TPYIIIE:

1.'openue cBeun, BeINaZeHUE H0KIEBBIX Karesb, KuieHue Boabl  2.CkucaHue si0J0YHOTr0 COKa, CKMCaHUE MOJIOKA, PACTBOPEHHE Mella B yKCyce
3.TasgHue cHera, IUIABJICHUE CBUHIIA, IPOTYXaHUE KypUHOIO AiIa 4.00pa3oBaHue TymMaHa, ropeHre OEHTaJbCKOM CBEUH, TOPEHHE TPUPOTHOTO
rasa
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JleMOHcTpannoOHHbIHIKCNIepUMEHTNe2. «Pazioscenueso00visneKmpuiecKkummoKom»
Teopernueckas yacte. [lepen Hagamom paboTHI cienyeT 0OCYAUTh CO MIKOJIbHUKAMH BOIIPOC: MPOCTHIM MIJIM CJIOKHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBIABUIKEHHUS YUAIIMMUCS PA3IUYHBIX TUIIOTE3 YUUTEIb IPOCUT MPEUIOKUTH BAPUAHTHI UX SIKCIEPUMEHTAIBHON ITPOBEPKHU.

OOBIYHO MJAaHHBI ONBIT PEKOMEHIYIOT NPOBOAWTH B Tmpubope ['odmaHa, yCTPOMCTBO KOTOPOTO SIBISETCS JOCTATOYHO CIOKHBIM JUIS
BOCHMHKJIACCHUKOB. YJ00Hee ero MpoBOAUTH B MPUOOpE MJsi OMBITOB C 3JIEKTPUUECKUM TOKOM, HCHONB3ys B KauecTBe 3JekTpoiuta 10%-Hbii
pacTBOp FUAPOKCH/IA HATPUS U CTAJIbHBIE (JIydllle HUKEJEBbIE) 31eKTpo/ibl. Bo n30exxanue BCrieHUBaHUS pacTBOPA MPHU IEMOHCTPALIMH K SJIEKTPOJIUTY
cienyer 700aBUTh ATUIOBBIN cupT (Ha 4 00bEMa pacTBopa 31eKTpoiuTa 1 00béM 95%-Horo pactBopa crupra) .

[paktuyeckast yactb. Llens paboTel: chopMUpOBaTh MPEACTABICHUS Y yYallUXcs 00 aHAN3€ CIOXKHBIX BEIIECTB M M3MEHEHUU MOJIEKYII CIOXKHBIX
BEILECTB B X0/1€ XUMUUYECKHUX PEAKLIUM.

Hononnumenvroe obopydosanue: IpUOOP IS OMBITOB C IEKTPUIECKUM TOKOM; HCTOYHHUK ITOCTOSTHHOTO TOKa: MMPOOHPKH - 2 TIT., IPOHYMEPOBAHHBIE;
JYYUHKA; COUPTOBKA; MPOOKU — 2 LT, MUHIET .

Mamepuanviupeaxmugwl: CIUPTITUIOBBIN, | 0%-HbIpacTBOPIIETOUN.

Texnuxabeszonacnocmu:PabotarbBoukax. TpedyroTcsacnenuanbHbIeMepbI0e30I1acHOCTUIIPUPAO0TEC THAPOKCHIOMHATPHSL.

Huempykyus k evinonanenuro: 1.3an10JHUTE 3JIEKTPOIUTUYECKYI0 BaHHY M JIEMOHCTPALMOHHBIE MPOOUPKU PacTBOPOM DJIEKTPOJUTA 3apaHee, 10
ypoka.2.IIpogemoHcTpupyiiTe MpubOp ydammmces, OObSICHUTE €ro YCTPONUCTBO U BKJIFOUUTE TIOCTOSIHHBIN AJIEKTPHUYECKHI TOK.

3.HaGmronaercs BblesieHNE ra30B Ha eKTpoAax npuodopa. OOparute BHUMaHHUE Y4allluXCsl HA TO, YTO OJUH U3 Ta30B BBIACISIETCA WHTEHCUBHEHN U
3aHMMAaeT B JiBa pasza 0oJbIIHii 00bEM IO CPABHEHHIO CO BTOPHIM ra3oM.

4.006cynure HaOIIOAaeMble MPU3HAKY XUMHUECKOHN peaKkuy, CAeIaiTe MPEeANoNIoKEeHHs O TOM, B KAKUX MPOOUpPKaX HaXOASATCS KUCIOPO.I U BOJAOPOI.
DNEKTPOIN3 IPEKpaTUTE, KOT/Ia B MpoOupKax HabepETcs okoo 6 M1 BOAOpoaa U 3 MIT KUCIOPOIa .

5.00patuTe BHUMaHUE Ha pa3IUYHbIE 00BEMBI COOpaHHBIX ra3oB. [IpoOMpPKH MIIOTHO 3aKpONTE MPOOKAMM TMOJ CIOEM SJEKTpPOoJuTa. Tierorieit
JYYUHOU OMpeAeNuTe HaIu4he KUCIOopoJa B MPOOWpKe, TOpsAIIeil TydHHOM MOM0XKTUTE BOJOpo.. [Ipeanokure ydamiumcs 3aHECTH Pe3ylbTaThl
HaOJIIOZICHUH B TaONIUILy. Pesynbrarel Habm01eHI

Howmep npobupku O0BbéM raza HasBanue raza

1
2
Bv160061:OTpa3uTh,4TONPOUCXOTUTCMOJIEKYIAMHICIIOKHBIXBEILIECTBBX01I€XUMUYECKON PEaKIHH.

Konumponvhviesonpocsi:1. MOXKHOINIIOBHEITHEMYBUAYOTIUYATEIa3BOA0pOAOTra3akucaopoaa? 2. KakuedacTuibICOXpaHAIOTCABX01€ IPOTEKAHUS
peaxkuu pasiioKeHUs BOJIbI, a Kakue pazpymatorcsa? 3 .Kak 1okazare, 4To B COCTaBE caxapa coaep Karcs aToMbl yriepojaa’?
4.3aganuemsinoaroroskukl A, BITP . ITprcobupannurazoBucnoab3yI0THpUOOpEL, IpeicTaBlIeHHbIeHapucyHKe. CIOMOIIbI0,KAKMXU3 YKa3aHHBIX
nprbOPOB MOXKHO cobupaTh Bogopoa? OO0CHYiTe CBOW OTBET, UCXO U3 CBOMCTB JaHHOTO rasa.

Puc.7.11pubopsiisicobrpaHusira3on

(A) (B)

)

(B)
c—

)
|
|



TOUKA \!pocm

JleMOHCTPAHOHHBIHIKCIIEPUMEHTNL3.«3aKOHCOXPAHEHUAMACCHIBEIECTB))

Teopernueckasyacts.l [pun3yueHnn1aHHORTEMBIIIETIECO00PAa3HOCO3AATHIIPOOIEMHYIOCUTYAITHIO, TSI PA3PELICHUS

KOTOPOM ydaluecs: BbIIBUTAIOT TUIOTE3bl, TPeOYIOIIne dKCIIePUMEHTaIbHOU npoBepku. [Ipu oOcykKaeHNN NpeIoKEHHBIX BApPUAHTOB IPOBEPKU
BBIJIBUHYTBIX THIIOTE3 BOCBMHUKJIACCHUKH MPEJIAaraloT pa3jinyHble BAPHAHTHI KOHCTPYKIIUHU MPUOOPOB, T.€. MPOSBISIOT TBOPUECKYIO aKTUBHOCTH, B
X0/J1e KOTOPOH MPOUCXOAUT MEPEOCMBICTICHHE TPUOOPETaEMbIX 3HAHUH.

Ha ypoke ywammuecs y3nator o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBSIIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHHSI MAacChl BEUIECTB,
bopMyIUPYIOT 3aKOH, MPUXOJAT K BBIBOAY, YTO Macca BEIIECTB B X0/ PEeaKIMH JIOJKHA OCTAaBAaThCS MOCTOSTHHON. JI0OMBIIMCH TOHUMAHUSIIaHHOTO
Te3HUCa, YUYUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

[TpakTryeckasyactb.llenbpaboThl:aKCIIEPUMEHTAILHO/I0KA3aTh3aKOHCOXPAaHEHUSIMACCHIBEIIECTB.
Jlonoanumenvsrnoeob6opyoosanie:BeCHITEXHOXUMUUECKUEUITNAIIEKTPOHHBIE;CBEYA;KOJI0AIIOCKOI0HHASI2 SOMIT;J10KKAIJIICKUTAHNS BELIECTB.
Mamepuaﬂblupeakmuebl: CBCUa.

Texnukabezonacnocmu: BRIIOTHATETPEOOBAHUSATIPUPAOOTECOTKPHITHIMILIAMEHEM.

Unempyrkyus x evinonnenuro: Ha pblYaXHBIX WM SJEKTPOHHBIX BECaxX YPaBHOBEUIMBAETCS CBEua, a 3aTEM YUMUTEIb 3aKuraer e€. Yyaiuecs
Ha6JHOI[aIOT, YTO B T€YeHHE ~] MHUH PAaBHOBCCHUC BCCOB HAPYHIACTC, HalllKa C FOp?IHIGfI CBEYOH MMOAHHUMACTCA BBCPX. y‘-IaHlI/IMCH 3a1at0TCABOIIPOCHI:
«Kak M0oxHO 00BsCHUTE HaOM0HaeMbIit pakT? Kak 3TOT (hakT cornacyercs ¢ 3aKOHOM cOXpaHeHUst Macchl BemecTB?» OOcykIeHne JaHHBIX BOIPOCOB
MPUBOAUT YYAIIUXCS K MBICITH O TOM, YTO IKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKIIMIO Tprbopa.
Yunrenb3apaHee0KEHIOr OTOBUTHKOIOYI0CTaATOYHOOOIBIIOT000hEMACX OPOLIIOIOIOTHAHHOMITPOOKOI, BKOTOPYIOBCTABIICHATI0KEUKA.

B noxeuke 3akperuisiercst ceeda. Becb mpubop B cOope 3apaHee ypaBHOBeIInBaeTcs Ha Becax (puc. 8) . Korga yuamuecs
MPUXOJAT K BBIBOAY, YTO OIBIT CIEAYET MPOBOAUTH B3aKPHITOM MPUOOPE, YUUTENb HOCTAET BECHI C KOJIOOH, 3aKUTaeT
CBCUYy, SaerHHéHHYIO B JIOKCECUYKE, BHOCUT B KOJ'I6y " IIJIOTHO 3aKpPbIBACT. yanII/ICCﬂ BUJAT, YTO PpaBHOBCCUC BECOB HE
HapyIIAeTcs B X0/1€ BCET0O IKCIEPUMEHTA .

Puc.8.I1pubopmisineMoHCTpaluu3aKOHACOX PaHEHUIMACCHIBEIIIECTB

BbiBoabI:

BBBIBOIaXHE00X0IMMOOTPA3UTHTE3UC, YUTOMACCABEIECTBIPUITPOTEKAHUMXUMUUECKONPEAKITUNCOX PAHSETCS.
Konmponvnviesonpocuwi:

3aaHusAUIApa3BUTUA(DYHKIIMOHAIBHONTPAMOTHOCTH

1.ITpuropenuunapoBoctaércszona.Macca3oabl MEHbIIEMACCHIB3ATHIX UIACKHUTaHUSIPOB. KakMOKHOOOBACHUTEITOT(HAKT?

2. 11anpuroToBIeHUAMACHOT 00y IbOHANOBapB3sUIKycokMsicamaccoil 1 kr.ITocneBapkukycokmsicactanBecutb800r.Ilouemymacca nzmenunacs?




TOUKA \!pocm

JleMOHCTpaUMOHHBIHIKCIIEPUMEHTN4.«Onipe/iesieHNecoCTaBaABO31yXa)
Teopernueckasyacts.IlepeanpoBeeHnEeMIKCIIEPUMEHTAYYAITUMCSIHEOOX0JTUMOOOBSICHUTHYCTPOMCTBOIPHUOOPA, YTOO3H

avarotenenus. TakkeHeo0X0IMMOyOe I ThCS, YTOpoOKanprudoparepMeTHIHO3aKpbIBaeTcoCcy 1. [IpakTuieckas 4acTh.

Lenb paGoThL: SKCIEPUMEHTATIBHO OMPEACIUTh OOBEMHYIO JI0JII0 KHCIOPO/a B BO3AYXE .
HononnumenvHoeobopyoosanue:pudOpIIILONPECICHUACOCTaBaABO31YyXa, ITATUB,CITUPTOBKA,CTEKIITHHAANATI0YKA, TyYHHA,CTAKaHC BOJIOM.
Mamepuanviupeakmugwl:KpacHsiid hocdop.

Texnuxabeszonacnocmu:CocTOpOKHOCTRI000paIaTbeacropsamumpochopom.

Huempyrkyusk vinoanenuio:

1.KpucraniuzaTop HaoJIOBUHY 3anoidHUTe BoAol. Ha moBepxHOCTH BobI ToMecTUuTe hapdoponyto yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00paTuTeBHUMaHUEHAHEO0X 0JMMOCYCIIOBUEIKCIIEpUMEHTa—BIAKHBIH(POCchHopHconbp30BaThHEN3s ! DochopamoKHOOBITHB3ATOOOBINE, YeM
TpeOyeTcs Uil CBSI3bIBAaHUS BCETO KUCIOPOa, HAXOSIIET0oCs B COCY/IE.

3.0tkpoiiTe MpoOKy MpUOOpa U MOMECTUTE KOJOKOJ B KPUCTALIM3ATOp ¢ BOAOH. Ilorpy3ure KOJOKOJ B BOAY HACTOJIBKO, YTOOBI YPOBEHb BOJIBI
COBMaJiajl C HIXKHUM JIelieHneM KoJiokona. [Ipu sTom HIKHUN Kpall KOJIOKOJIa He TOJDKEH JOXOAMTH JI0 JIHA KpUcTamiuiaropa . i 3Toro KoJokos
3aKpCIUTC B LITATUBC WM TIOMCCTHUTC HA JHO KpUCTAJIJIM3AaTOpa ABC CTCKIIIHHBIC ITAJIOYKH .

4.CuibpHO pa3orpeB KOHEIl CTEKIISIHHOM MallouKH, OMYCTUTE €€ B KOJIOKOJ U noaoxrute docdop. Kak Tonbko docdop 3aropencs, ObICTpOU3BICKUTE
NAJIOYKY U 3aKpOWTE KOJIOKOJI MPOOKOoW. KoJIOKOI 3armomHsAeTcs TYCTBIM O€JIbIM IBIMOM, COCTOSIIIMM U3 4acTH4eK (HOocPOpHOTo aHTHapUaa.

5.1Ipu ropenuun docdopa 06bEM BO3Ayxa BHYTPU KOJOKOJA BHAyYale OT HArPeBaHHMs HEMHOTO YBEIWYHBACTCS, a YPOBEHb BOJBI B KOJOKOJE
noHwkaercst . [lo mepe pacxogoBaHMsl KHCIOpoja IulaMsi HocTeneHHo racHeT. benbiil ¢ocdopHblil anruapun pactBopsercs B Boje . Cocyn
OXJIaX/1aeTCsl, ra3 B KOJIOKOJIE TIOCTENIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE TIOBBIIIAeTCs . B Kpucraminzarop goneiTe BOJbl B
TakoM 00beMe, YTOOBI BHYTPU U CHAPYKU KOJIOKOJIA YPOBHU ObUIM OJIMHAKOBBI M COBIAAAIIU CO BTOPBIM JIEJIEHUEM KOJIOKOJIA.
6.0TKpOITENPUOOPUIPUTIOMOLUT OPALIEHITYYHHBIYOEIUTECEBTOM, YTOOCTaBIIN I CSBKOJIOKOJIETa3HEIOIEP/)KUBACTTOPEHHUSL.

Pesynbrarel HabmoaeHMI

Yucno aenenuit B npudope, Yucno nenenuit B mpudope,
3al0JTHEHHBIXBO31yXOM(J10 3aIl0JIHEHHbIXra3amu(moce Kakoiiraznpopearuposan?
MPOBEJICHUS PEAKIIVIH) MPOBEJICHUS PEAKIIH)

BbiBoabI:

BBBIBO1aX yKa3aThCOIEPKaHUEKHCIOPOIaBBO3TyXe(BY0).

KonTponsusieBonpocst: 1. Kakoitrazpacxoayercsanpucxkuranuudocdopasposzayxe? 2.KakoitoobémkuciopogaBBo3ayxe? CKOIbKO3ITO COCTABIISIET B
npornenrtax? 3.ITouemy ns npoBeaeHus SKcrepuMeHTa 6epyT U30bITOK hochopa?

4 KakoiirazocraincsiBkosiokojenociecropanusdocdopa?5.3ananusasmnoarotoBkukl A, BITP Ykaxwure,

B KaKyIO IPYIILy BXOJAT BEIIECTBA, 3arPSI3HAIOLIUE BO3LYX:

1. BoAstHOMIIAP, yTIEKUCIBINTA3;2.CEpHUCTBINIa3,0KCHIbIa30Ta; 3. KUCIOPO1,a30T;4.reNnid, KHCITOPO/]



TOUKA \\' POCTA

Oxutace
JemoncrpannonnspliidkcnepuMenTNel.«TenoBoiidgpdekTpacTBOpeHUsIBELIECTBBBOAE»
Teopernueckas yactb. PacTBopeHme BeIecTB MPEACTABISAET CO00H CI0XKHOE (PU3NKO-XUMHUECKOE SBJICHHUE, 3aBUCSILEE OT IPUPOABIPACTBOPEHHOTO
BEILIECTBA U PACTBOPUTENS, OT TEMIIEPATYphl U KOHIIEHTPALUU 00pa3yrolerocsi pacTBopa.

[Ipn pacTBOpeHMM KPHUCTAJUIMUECKHUX BELIECTB B BOJE IPOMCXOAAT TPU OCHOBHBIX Ipouecca. l.PaspylieHue KpucCTalIM4ecKol pemeéTKu
pacTBOPSEMOrO BEIECTBA — 3HIOTEPMUYECKUH MPOLIECC.

2.I'unparanusi,t.e.B3aMMOIEHCTBHE YacTULl (MIOHOB MJIM MOJIEKYJI) paCTBOPSIEMOI0 BEIIECTBA C MOJIEKYJAaMHU BOJbl — 3K30TEPMHUYECKHM MTPOLIECC .
3.IlepeHoc rupaTipOBaHHBIX YACTHUI] OT TPAHULIBI KPUCTAILI-PACTBOP B OO 00BEM pacTBOPA, 3TOT MPOLIECC HE CONPOBOXKIACTCSA HU BbIJICICHUEM,
HU ITOTJIOIIEHUEM TEIUIOTHI.

B 3aBucuMoctu ot TOro, TemiaoBoi 3(pQeKT Kakoro u3 AByX MPOLECCOB (pa3pylleHHe KpUcTaljla I THApaTalys 4acTul) rpeobiasaeT, oOuuii
TEIUIOBOM 3(PPEKT pacTBOPECHUS MOKET OBITh BEIMUYNHON MOJIOKUTEITHHON WIIH OTPUIIATEIIBHOM.
IIpakTuyeckasyactb./[envpabomul:0NpeaenuThTENI0BOI D PeKTpacTBOPEHUACEPHOUKUCIOTHL, THAPOKCH 1A HATPUSUHUTPATAAMMOHHS.
Ilepeuenvoamuuxosyugposoiinabopamopuu:AATINKTEMIIEPATYPHITIATHHOBBIH.

Hononnumenvrnoeobopyoosanue:ctakanial SOMI—311T. ;CTEKITHHAsNAT0YKa; IPOMbIBAJIKAa;MEPHAAPOOUPKA; ITATEb—21IIT.
Mamepuanviupeakmugwl:cepHasIKUCIOTA(KOHIL. );THIPOKCUIHATPUSKPUCTATUIINYECKU N ; HUITPATAMMOHHS.

Texnuka 6e3onacnocmu: 1.CepHasi KUCIOTa U TUAPOKCU HATPUS SIBJIIIOTCS] arpecCUBHBIMU BelecTBaMu. Heo0xoauMo octeperaTbest MXNONagaHus
Ha KOXY U ofexay. 2.bepeun rnaza! 3.Heo6xoaumMo moMHUTE MpaBWiIo pa3BefeHust Kuciot. 4.Ha paboueM mMecte HOKHBI OBITh HEUTpATU3YIOIINe
cpeacta: 2%-Hble pacTBOPBI THAPOKapOOHATa HATPUsl M YKCYCHOU KHCIIOTHI.

Hucmpykyusak 8binoiHeHuro:

1 .BriepBeriicrakannanenTe5S0miBos!. 2. CHOMOIIBIOAATYNKAOIPEACIINTECETEMIIEPATYPY.

3.01tmeppTe 10 M KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEAJIEHHO, IIPU MEPEMEIIMBAHUU PAaCTBOPA CTEKIISIHHON MaJIOYKOW BIMBANTE CEPHYIO
kucinoTy. OOpaTuTe BHUMaHHME Ha MOPAJOK CMEIIMBAaHUS BOJbI U cepHOI kucinoTel! CienuTe 3a M3MEHEHMEM TEeMIIEpaTyphl IpU PacTBOPEHUU
kucnotel. Hanbosnee BricOKOE MOKa3aHUe TEMIEPATyphl 3aHeCUTe B TabauLy. JlaTuyuk TIIaTeIbHO MPOMOMTE BOAOH.

4.Bo BTOpOHM CTakaH MOMECTUTE OKOJO 8 I TBEPAOro MOPOIIKAa IMApokcHuaa Hartpus U BiedTe 50 mi Bogsl. OmycTHTE JaTYMK TEMIIEPATyphl U
nepemMeniaiite pactBop. OTMeTbTE caMOe BBICOKOE 3HaUeHHE TeMIepaTypbl. THiaTeaIbHO MPOMONTE TaTYUK BOJIOM.

5.B Tpertuii ctakaH HachIbTe 15 T MEIKOKPUCTAJUINYECKOTO HUTpaTa aMMoHuUs unpuiente 50 mit Boabl. OnmycTuTe 1aTYMK TEMIEpaTyphbl U OBICTPO
nepemeniaiite pactsop. Hanbosnee Hu3Kkoe 3HaYeHUE TEMIIEPATyphl 3aHECUTE B TaOJIHUILY.
Pesynbrareimsmepennit/Habmo e HIi

HccnenyemascucremMa JIMCTUITMPOBAHHASBOA Bona+H2S04 Boma+NaOH Boma+NHsNO3

Temneparypa,®C
Buisoowi:
OTtpasuth,kakoirermnoBoidhhekTnpeodaanaeTIpUpacTBOPEHUUBBOAECCEPHOUKUCIOTH, HUITPATAAMMOHHUS, THIPOKCHIAHATPHSL.
KoumponwvHnvliesonpocol:

1.00BscHHUTE, TOYEMYTTPUPACTBOPCHUHOTHIX BEIIIECTBBBOICBBIACIIICTCATEIUIOTA, IPYTHX—IIOTJIOIIASTCS.

2.Ilpenmonoxute TerioBoi 3 (eKT mporecca pacCTBOPEHHS B BOJAE THAPOKCHIA KaJTHS.




TOUKA \‘POCTA
IIpakTyeckasapadoraNel.J/1eKTPOJINTHIHHEIIEKTPOJINTHI \

Teopernueckas yactb. IIpu pacTBOpeHUU B BOJE MOHHBIX COEAMHEHUN IOJIIPHBIE MOJIEKYJIbI BOJbI OKPYXKAIOT (COJBBATUPYIOT) 3apsKEHHbIE MOHBI,
NepeBoisl UX B pacTBOpP. MoOJEKyIspHbIE COSAMHEHHs COJIbBATUPYIOTCS, HO HE pachaJaroTcsi Ha WMOHBI . B mepBoM ciydae pacTBOp IMPOBOIUT
AJNEKTPUUECKUIN TOK, BO BTOPOM HET .

Onpenenuth NPUHAAICKHOCTh BEIIECTBAa MM PACTBOpPA BEIIECTBA K DJIEKTPOJIUTAM MOXHO IMPH MOMOIIM HU3MEPEHUs 3JIEKTPOorpoBogHOCTH. Ecimu
AJIEKTPOTIPOBOIHOCTD BEJIMKA, TO UCCIIEYEMbIH 00BEKT — AJIEKTPONIUT. ECiii 3HaUeHUE AIeKTPOnpoBoIHOCTH MeHbIe 20 MKCM/CM, TO 3TO HEANIEKTPOIIUT

[IpakTHYeckasyacTs.

Llenvbpabomul:oNpe U THIIPUHA/IIIC)KHOCTHBEIIECTB,CMECEHBEIIECTBH PACTBOPOBBEIECTBKAICKTPOITUTAMIUHEIIICKTPOIUTAM.

Tlepeuenv damuuros yughposoii 1abopamopuu: NATINK SJICKTPOIPOBOTHOCTH . JIONOTHUTEIBHOE 000PYI0BaHHE: CTaKaHbl Ha 50 MJI; ITATUB C 32KUMOM;
npoMbIBaJIKa . Marepuaibl U peaKTUBBL: TUCTUUTMPOBAHHAA BOAa; 1m0 20 MJI STHIIOBOTO CHUpTa, OCH3WHA, KEPOCHHA; 5%-HOr0 pacTBOpa caxapo3bl,
pactBopa criupta (1:1), 5%-Horo pacTBopa Xjaopuaa HaTpusi; 5%-HOTO pacTBOpa XJIOPOBOAOPOIA; 5%-HOTO pacTBOpa FMAPOKCUAA HATPHS, IOBAPEHHAS
coib (TBEpAas), caxap (TBEPABIN) .

Texnuxabezonacrnocmu: IIpupaboTecroproOUNMIKHIKOCTIMHU(CITUPT,0€H3UH,KEPOCHH )BOJIU3UHET0OJDKHOOBITHOTKPBITOTO OTHSI.

Hucmpykyusax epinoaHeHuo:

1.BcTakaHIIOMECTUTEIOBAPEHHYOCOJIBUOITYCTUTEB CTAKAHIATYUKAICKTPOIIPOBOTHOCTH. [IpOBOIUTIIMCONBANIEKTPUICCKHMUTOK? 2. AHAJIOTHYHbBIE
JIENCTBUSI POBEIUTE C caxapo3or . 3 . B crakan Hanerite 20 MJ1 UCCIIeIyeMOTO pacTBopa.

4. OnyCTUTEBHETOAATYUKIICKTPOIIPOBOIHOCTH, 3aKpeTNIEHHBIMBIANKe I TaTHBa. Habmronalire3an3MeHeHueM3HaueHURIeKTpoTipoBogHOCTH. Koraa
NOKa3aHMA JaTYHKA IMePECTaHyT U3MEHATHCS, 3aIUIINTE €r0 3HAYCHHE B TAOJHUILY .

5.00parutreBHnManue! J[aTYMKIIOCIEKaKJ0TOONBITATIIATEILHOIPOMBIBAETCIBO1011.6.3aTeMIaTYNKOTy CTUTEBCIIE IYIOIMIPACTBOpP. AHAIOTUYHBIE

JIEUCTBUA MPOJIETANTE CO BCEMU PACTBOPAMHU. Pe3ynbTaTel namepenuii
NeombiTa | HazBanueBenecTBa,pacTBopa | 3Ha4EHHEIIEKTPOIPOBOAHOCTH,MKCM/CM DNEeKTPOIUTUINHEIIEKTPOIUT
1
2

Konmponvnviegonpocul:

1.06patatoT BHUMaHKE, YTO HU JAUCTHUIMPOBAHHAs BOJA, HU TBEPJAsi COJIb HE MPOBOJAT JIEKTPHUUECKOro TOKa. TeM He MeHee pacTBOp COJIM B BOJIE
MPOBOAMT IEKTPUUECKUNA TOK. ITO 3HAUUT, YTO B PACTBOPE OTKYJA-TO MOSBISIOTCS MOABUKHBIE 3apsabl. [log 3To HaOmoneHNEe BBOJSAT ONpeeeHNe
JNEKTPOJINTA U MEXAHU3M AIEKTPOJIIUTUYECKON JUCCOLIUALINH.

2 . Bcerpma v BogHBIE paCTBOPHI BEMIECTB MPOBOJAT 3JIEKTpUUeCKuil TOK? He Bceraa, T.€. HEKOTOpbIE BEIIECTBA HE AAlOT MOHOB MPU PACTBOPEHUH . ITO
— BEIIECTBA C MOJIEKYJIIPHOM KpHUcTallIndeckon peméTkoil.3.3ananus ans noarorosku k 'MA, BIIP
A)KXopo1opacTBOPUMBIMAIEKTPOTUTAMOTHOCSATCS:
l.runpokcuadapus;2.pocharmaruus;3.cynspuamenu(Il);4.kapbonarkansuus. b)

DJIEKTPUYECKUIN TOK MPOBOJIUT:

1.pacTBOP3TUIIOBOIOCIIMPTA;2. pACTBOPIIIMIIEPHHA; 3. paCTBOPIIIIOKO3bI;4. paCTBOPI M IPOKCHU IAKAIBLIHSL.

JlaGoparopubiiionbiTNe1.«BiiusiHMepacTBOPUTEISIHATUCCOLUALM IO



TOUKA \!pocm

Teopernueckas yactb. Bo MHOTHX XJIOpuAax MEPEXOIHBIX METAJJIOB CBSI3M UMEIOT B 3HAYUTENILHON Mepe KOBAJICHTHBIN XapakTep . ManonosispHbie
pacTBOpPUTENH (CIIUPT WX allETOH) COTBBATUPYIOT MOJICKYJIBI IeTUKOM. [Ipu qoOaBIeHUN BOIbI OHA COJTBBATHPYET HOHBI, BBI3BIBASI JJIEKTPOIUTHUECKYIO
nuccouuanuio . LIBeT pacTBopa npu 3TOM U3MEHSETCS, a 3JIEKTPOIPOBOAHOCTH PE3KO BO3PACTAET .
[pakTudeckasdacts.l[enbpaboThI:cCHOPMUPOBATHITPEICTABICHHEOPOITHPACTBOPUTEISIBIICKTPOIUTHICCKON JUCCOIIUAIUH.
Ilepeuenvoamuukosyugposoiiiabopamopuu: NaTIUKIIEKTPOIIPOBOTHOCTH.

JlononnumenvrnoeobopyoosaHue: IBaBbICOKMXXUMUYECKHXcTakaHa(50MII);CTeKIISHHAAAIOUKA.

Mamepuanviupeakmugvi:CuCl26e3B0qHb1l (MMeeTKOpUYHEBBIN 11BeT.[loiydaroT, HarpeBasKprCcTaIOTUApaTBYAIIKE IS BbITAPUBAHUA. XPAHT B IJIOTHO
3aKPBITOM COCY/I€); alleTOH HJIU CIUPT .

Texnuxa 6ezonacnocmu: 1 . CoupT U alleToH — roprouune BemiecTsa. He ncnonb3oBath oTKpbITOE MaMsi. CrieruaibHble Mephbl 6€301acHOCTH IIpH padboTe
C TOPIOYUMHU KUJAKOCTAMU. M30eraTh monaganus cojaeit Meau Ha KOXKY U OJIekKY, TAaK KaK OHU STOBUTHI.
2.IIpunomnagaHUMCMBITEX0JI0JTHOMBO 0 OE3MbLIA.

Hncmpykyusik 6binoineHuro:

1. BxumuueckuiicrakanHacoinbTe~0,5r0e3Boanoroxnopuaamenn (1) CuCl2unaneiite~2SmicnupranaganeToHa.
2.PacTBOpUTEBEIIECTBO,TEPEMEITUBAICOACPKUMOECTaKaHACTEKIITHHONIaI0uKOM. ECTUPpacTBOPUTHCONBIIOIHOCTRIOHEYAETCS,aKKYPATHO CIICUTE
MOJTy4YEHHBI PacTBOP B APYroOil CTaKaH.

3.Ilorpy3uTeBpacTBOPIIYIAATIUKAICKTPOIPOBOHOCTUUUZIMEPHTEIIEKTPOITPOBOTHOCTD.
4.O6paruteBHnManuneHalBerpactsopa.[IpuneiitrekpactBopy2 SmiBosl. I lepemennaiite,00paTuTeBHUMaHUEHAN3MEHEHUEOKPACKH.

5.M3MepbTe 3IIEKTPOIIPOBOIHOCTH IIOJIYYEHHOIO pacTBOpa .

Pesynbrareinzmepenuit/HadmoneHuit

BemectBo DIIEKTPOMPOBOTHOCTHLBCIIUPTE (AlIETOHE) DIIEKTPOMPOBOIHOCTHITOCIIETO0ABICHHUSIBOIBI

Xnopuamenu(ll)
Bb1600b1: OTpa3suThBIUSHAEPACTBOPUTEISIHAIICKTPOITPOBOIHOCTD COJTH.
Konmpononvresonpocor: 1. Q4EMCBHIETENBCTBYETPOCTIIEKTPOIIPOBOAHOCTHCOIUIIPHI00aBIeHHHBOIBI? 2 TTouemynsmenseTcsBeTpacteopa? 3 . Kak
BJIASIET IPUPO/Ia PACTBOPUTESI HA HIEKTPOTUTHIECKYIO IUCCOIIUAIINIO?

JladoparopHbliionbITNe2.«CHIbHBIEH CJI1a0ble YJIEKTPOJIUTHI

TeopeTnueckasqacTb. INEKTPOIUTAMHUHA3ZBIBAIOTCABEIIECTBA, PACTIAIAI0IINECSHAUOHBIBCIIECICTBUEAIEKTPOIUTUIECKOM

JTUCCOITHAITU. PacTBOPHI 2JIEKTPOIUTOB SBIISIFOTCS POBOIHUKAMHU BTOPOTO POJIA, TAK KaK MPOBOIAT ANEKTPHUIECCKUH TOK 3a cuéT noHOB. [1o cmocobHOCTH
K DJIGKTPOJIUTUYECKOW JHUCCOIMAIMMA DJIEKTPOIUTHI YCIOBHO pa3leNsAioT Ha CuibHble H ciabble. CHIbHBIE JIEKTPOIUTHI PAKTHUECKU
MOJTHOCTHIOIMCCOIIMUPOBAHBIHAMOHBIBPA30aBICHHBIXPACTBOPaX . K HUMOTHOCATCSIMHOTHEHEOPTaHUUECKUECOITH, HEKOTOPHIEKUCIOTHIN IIEI0YN

. Cnabple 37eKTpO- JIUTHI JTUIIh YACTUYHO JUCCOIMHPOBAHBI HA MOHBI, KOTOPBhIE HAXOIATCS B JUHAMUYECKOM PAaBHOBECHH C HEAMCCOIMUPOBAHHBIMU
MoJekynamu . K ci1aGpiM 31eKTpoIuTaM OTHOCSITCSI MHOTHE OpTaHUYECKHE KHCIOTHl 1 OCHOBAHHUS .

[IpakTuueckas 4Yactb.l/[enb pabomvi: ONPEACIUTH, SBISIIOTCS U BBIJIAHHBIC BEIIECTBA CHJIBHBIMHA WJIM CIAOBIMU AJIEKTPOJUTAMHU HAa OCHOBAaHUU
U3MEPEHHUSI SIIEKTPOIPOBOJHOCTH UX PACTBOPOB .

Ilepeuenvoamuuxosyugposoiiniabopamopuu: NaTINKIIEKTPOIIPOBOTHOCTH.

HononnumenvHoeobopyoosanue: TpUXUMIYecKuXcTakaHa(25—50Mir), IpOMBIBATKACTUCTHILIUPOBAHHON BOJIOM.
Mamepuanviupeaxmuewi:10%-Hb1epacTBOPHICOISTHOMN, a30THOMMYKCYCHOMKHUCIOT(>KeNIaTeTbHOBKANEIbHUIIAX );PHIbTpOBaIbHAsIOyMara.




TOUKA \' POCTA
TexHuKa6e30nacnocmu: CO6J'IIOI[aI/ITeMepI>I6CSOHaCHOCTI/IHpI/Ipa6OTeCKI/ICHOTaMI/I " 1IeJI04amMu. \

Hncmpykyusak 6binoIHeHUr0:

1.BTpu crakanananeiteno 25—>5S0MIIUCTUILIMPOBAHHONBO/IBI.
2.BriepBrliicrakano0aBbTe | KAaIUIIOYKCYCHOWKHCIOTHI, BOBTOPOH—COJISTHON, BTPETHI — a30THOM.
3.M3MepbTe 3I1eKTPOIPOBOJHOCTh KaKJOI0 PacTBOPA,BBITHPAst LIYI (GHIIBTPOBAIILHOM OyMaroil nocie Kaxjaoro u3MepeHusl.
Pe3ynbratsl nzMepenui

NeripoObl  [3HaUeHUE 1eKTPOrpoBOIHOCTH,MKCM/cM  [Ha3BaHMe BbIIAaHHOTO BEIIECTBA

1
2
3

Bvi600wv1: OTpazuTenpuHa Ie)KHOCTHBEIECTBKCUITBHBIMUCIIA0BIMAICKTPOIUTaM. KOHTPOJILHBIEBOIIPOCHI:
1.IToueMypacTBOPCOISIHONKUCIOTHUTYUIIEIPOBOAUTINEKTPUYECKUHTOKIIOCPABHEHUIO CPACTBOPOMYKCYCHOMKUCIOTHI? 2.K
KaKHUM JJICKTPOJIMTaM OTHOCUTCS pacTBOp a30THOM KUCioThl? 3 . 3ananue g noarotosku k 'NMA, BITP

®opMyIibl TOJIBKO CIa0bI X3JIEKTPOIUTOB IPEICTABICHBI B PSY:
1.Ca(OH)2,H2S,H2SOs  2.H2CO3,NH3-H20,H2S  3.KOH,KNO3,HClI  4.ZnSO4,MgCl2,HBr

JdeMoHCTPpanuOHHBIHONBITNe2. .« A3ydeHHeBINSIHUAPA3JIMYHBIX(DAKTOPOBHACKOPOCTh PEAKIIHID)

TeopernueckasgyacTb. CynecTBYyIOTpa3HbIEMO U DUKAITUUITPUOOPAATIAN3YUEHUIX UMUUYECKUX peaKkiil. BoMTHOMKOHCTPYKIIMUPOIbPEAKTOPa BIITOIHSET
oObIyHast MpoOUpKa, B Ipyroii, 6osiee cOBpeMeHHOM, — cocy JlanmonbTa.

OpnHako TeXHHMKA IEMOHCTPAIMUIKCIIEPUMEHTA OCTAETCs OJJMHAKOBOM. MeHseTcs IMIIb MOPSI0K CMEIINBAHUS pearupyromux Bemects. CHavana
BIIPOOUPKY-PEAKTOP 3aIMBAETCS] pACTBOP KHUCIOTHI, @ B HETO MOMELIaeTcsl TBEPAOE BELIECTBO (LIMHK, Mpamop).
[paktuyeckasyactb.l{enbpaboThI: U3y THBINSIHUEPAZTUYHBIX PAKTOPOBHACKOPOCTBXUMUYECKON PEAKIIMH.

Ilepeuenv oamuuxos yughposoii nabopamopuu:AaTIUK TEMIIEPATYPHI MJIATHHOBBIMN.
Jlonoanumenvsrnoeobopyoosanue:npuOOpUIIU3yIEeHUSICKOPOCTUXUMUYECKUX PEAKII I ;2IEeKTpUYECKasAIUINTKA;CTaKaHX UMW YeCKUITHa2 SOMJT; 1IT1aTenb;
KPUCTAILTU3ATOP LTS MPOMbIBaHKs cocynoB Jlannonbra; npooupku 11X-21 (3 wr .) .
Mamepuanviupeaxmugwi:consHaskucioTa(4%-uiii);consHaskuciaora( 1 0%-Hplif);KycoOuKr MpaMopa;opoIIOKMpamMopa;yKCycHaskucaoTa(6%- Hbli);
[IUHK; IepoKcu Boopoaa (3%-Helit); muokcua Mapranna (IV) .

Texnuxabesonacnocmu:Cobi01aThIIPaBUIaPA00THICKUCIOTAMUUHAT PEBATEIbHBIMUAIEKTPUYECKUMUIIPHUO0-pamH.

Hucmpykyusak 6b1noIHEHUIO:

Onvim [ .BnistHUENTpUPOAbIPEArnP YIOIIUXBEIIECTBHACKOPOCTEXUMHUECKON PEaKIIUU

B onno koneno cocyna Jlanmonsra Haneiire 3 mit 1 M pacTBop yKCYCHOM KUCIIOTHI fb%-HbII pacTBOp), B APYroe KOJIEHO MOMECTUTE 2—3 IpaHyIIbl
nuHKa. Bo Bropoii cocyn Jlan- nonbra Haneitte 3 M 1 M conssHol kucnotsl (4%-#blit), B ipyroe KosieHo — 2—3 rpanyiibl HUHKA . [IpucoenuuuTe cocyabl
Jlann07bTa K MAHOMETPUYECKUM TPyOKaM.

Obpamume snumanue! OTHOBpEMEHHO TIepeieiiTe KUCIOTHI B cocyaax JlanmonpTa K rpaHysiaM nuHka. CpaBHUTE YPOBHH KUAKOCTH B MAHOMETPUUECKUX
TpyOKax. VYuyamuecs nenaroT BbIBOJ O pa3HOU CKOPOCTH XUMHUUYECKUX PEAKLIMM .



Onvim?2 . BnussHUEKOHIEHTPAUU PEarupyOIINXBEIECTBHACKOPOCTbXUMUYECKOU PEaKINU
B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HOM CONSTHOM KUCIOTHI, B IPYroe KOJEHO nmoMectute 2—3 rpaHyisl HUHKA . Bo BTOpo# cocyn
Jlannonera Hanedte 3 Ma 10%-HOW CONSHOM KHUCIOTHI, B Jpyroe KojJeHO — 2—3 rpaHyiabl IuHKA. [Ipucoegmnure cocynbl Jlanmonpra K
MaHOMETPHUYECKHM TPYOKaM.

O6patute BHUMaHue! OqHOBpEMEHHO MepesieiTe KUCIOTH B cocyaax JlanqonpTa Kk rpanynaM nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B MAHOMETPHUECKUX
TpyOKax. VYyaiuecs aenaroT BbIBOJ O Pa3HOM CKOPOCTU XUMUYECKUX PEaKLU.
Onvim3.BnusHueTeMnepaTypbelpearupyroluxBeeCTBHACKOPOCTbXUMUYECKON PeaKIuu

B onno koneno cocyna Jlangonbra Haneire 3 mi 10 % consiHOM KHUCIIOTBI, B APYroe KOJIEHO MOMecTUTe 2—3 rpaHyibsl uHKa . Bo BTOpOii cocyn
Jlannonbra Hanente 3 mu 10%-Hoii couis- HOM KUCIOTHL, HarpeToi Ha BoAsHOU 6ane 10 50 °C, B 1pyroe KoyieHo — 2—3 rpaHyJibl uHKa. [Ipucoenunute
cocyabl JlaH071bTa K MAHOMETPUUECKUM TPYOKaM.

O6patute BHuMaHue! OTHOBpPEMEHHO MepenieiTe KUCIOTh B cocyaax JlanaonpTa Kk rpanynaM nuHka. CpaBHUTE YPOBHHU JKUJIKOCTH B MAHOMETPHYECKUX
TpyOKax. VYyamuecs nenarT BbIBOJ O pa3HOW CKOPOCTH XUMHUYECKUX PEAKIIMM .

OnvimNe4. BnustHUEIOBEPXHOCTHUCOIIPUKOCHOBEHUSI PEarupyOUIMXBEIIeCTBHACKOPOCThXUMUYECKOMPEaKIIUU

B onno xoneno cocyna Jlannonera Hanelre 3 M 4%-HON COJITHOM KHMCIIOTHI, B JPYroe KOJIEHO oMecTuTe 1 r Mpamopa, B3SITOro B Buje Kycouka. Bo
BTOpOil cocya JlanmonbsTra Haneite 3 mi 4%-HOU CONSHON KUCIOTHI, B Apyroe kojeHo — 1 r nmoporika Mpamopa. [Ipucoenunure cocyasl JlangonbTa K
MaHOMETPHYECKUM TPYOKaM.

Obpamume enumanue! OTHOBpEMEHHO MepereiTe KUCIOTHI B cocyaax JlanaonpTa k MpaMopy nHKa. CpaBHUTE YPOBHH KHJIKOCTH B MAHOMETPUUECKUX
TpyOKax. VYyamuecs 1enatoT BBIBOJ O Pa3HOM CKOPOCTU XUMUYECKUX PEaKIUil.
Onvim).BnyusHreKaTanIn3aTopaHaCKOPOCTEXUMUYECKON peaKkIK

B crakan ¢ Bogo#, Harpetoii 10 50 °C, nomectute 2 1€MOHCTPaLlMOHHbIE TPOOUPKH ¢ 2 Mil 3% -HOTrO pacTBOpa NepoKcHaa BoAopoa. BeiiepxuBaoT
poOUPKH B BOJIE OKOJIO 2 MUH. M3BIIeknTe NPpOOUPKH U3 BOASHON OaHH M MPOJEMOHCTPUPYHTE yUaIIUMCS Pe3yiIbTaT —Ha CTEHKaxX MPOOUPKH MOSBUIINCH
Ny3bIPpbKU Ta3a Kucjiaopoja. B oaHy M3 mpoOHMpok BHECHTE Ha KOHYMKeE mmatens auokcua mapranua (IV) . HaOmromaroT sHepruuHoe BblAelieHUE
KHCIIOpOJIa.

Koumponbnwvie onpocwi: 1.0T kakux (akTopoB 3aBUCUT CKOPOCTh XUMUUeckoi peakuuu? 2.IloueMy pasnokeHre nepokcuia BoAopoa BOPUCYTCTBUU
muokcuaa Mapranna (IV) cuayana uaér oueHsb OBICTPO, a 3aTeM 3aMeIsIeTCsI?

3.3agaHus A pa3BUTHA D YHKIIUMOHATbHOUTPAMOTHOCTH:

B Tpu onmHakoBble MPOOUPKH YUEHUKH HAJMIIU 1O 5 MJI PacTBOpa COJISTHOM KHCIOTHI OJIMHAKOBOM KOHLIEHTpAlMH. B mepByro mpoOUpKY MOI0KUIH
CTPYKKHKeJe3a,BOBTOPYIO—CTPYKKUIIMHKA,BTPEThIO—CTPYKKMHEH3BECTHOTOCBETIOTOSIPKOOIECTAIETO

meTasuia. HanGosee MHTEHCHBHO BBIEIEHHE Ta3a HAGMIOANN B TpeTheii IpoOUpKe C HEM3BECTHBIM MeTamioM. Bo Bropoii C 4
npoOMpKe ¢ IMHKOM MHTEHCUBHOCTH BbIJI€JICHMs raza Oblja MEHbIE, YeM B TpeThel. B mepBoii npoOupke ¢ xene3om
WHTEHCUBHOCTH BBIJICJICHHS raza Obljla HAUMEHBIIICH. B
a)/leiictBue kakoro (axTopa, BIHSIONIETO HA CKOPOCTh peakiuu, HaOmomamu ydamuecs? 0) Kakxoit meramn mor
HAXOJUTHCS B TpeThell Mpodupke? 3anuinTe Ha3BaHUE MeTalla.

4. Ha rpaduke mpelacTaBieHa 3aBUCUMOCTbh KOHIICHTPAIlUU HMCXOJTHBIX BELIECTB U MPOAYKTOB PEaKlUU OT BPEMEHU
MPOTEKAHUS PEAKIINH:

Puc. 20. I'paduk 3aBUCHMOCTH KOHIIEHTPAIIMM WCXOJHBIX BEIICCTB M MPOIYKTOB PEAKIIUH OT BPEMEHHU MPOTCKAHUS A
peakuuu

OHpeI[eJ'II/ITC,KaKaﬂKpI/IBaﬂOHI/ICBIBaeTI/I3MCHCHI/IGKOHHeHTpaHI/II/II/ICXOI[HI:IXBeH_[eCTB,aKaKaH—HpO,HYKTOBpeaKHI/II/I.
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