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19 1 O |
PaGouas mporpamma Mo XMMHH Ha yPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs COCTABIICHA HA OCHOBE MOJIOKCHHM U TPEOOBAHMH K
pe3yIbTaTaMOCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI, MpeCTaBlIeHHBIX B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
OCHOBHOT000111€T000pa30BaHus, yTBEpKAeHHOToNTprKa3oMMuH#cTepcTBa00pasoBaHMIMHAYKUPDNe2870131.05.202 1 ,cyuetomlIpumeproiinporpamm
BIBOCIIUTAHUS,
Ha 6a3e nentpa «Touka poctay odecriednBaeTCs pean3alis 00pa30BaTeIbHBIX MPOTPaAMM €CTECTBEHHOHAYYHON M TEXHOJOTHICCKOWHAIPABICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMHU 3aKOHOAATEILCTBA B cpepe 0Opa3oBaHus U ¢ yuéToM pekomeHnanuidenepalbHOTO oneparopa yueOHOro
npeamera «Xumusi». O0pa3zoBareabHas MporpaMmMa Mo3BOJISIET HHTETPUPOBATH PEAIU3yEeMbIe 3/1€Ch MOIXO0IbL,CTPYKTYPY U COACPIKAHUE MTPU OpraHU3alUN
oOyuenus xumun B 8—9 kiaccax, YMK mno xumun, aBropsl O. C. IM'abpuensn, U. I'. Octpoymos, C. A. Cnaakos Mcnonb3oBaHHe000py 10BaHUS LIEHTPa

((TO‘-IKapOCTa»HO3BOJI?IGTCO?;ZI&TI) YCJI0BUA:
o I[J'IHpaCH_II/IpeHI/IHCO,Hep)KaHI/IHH_IKOJ'IBHOFOXI/IMI/I‘IeCKOFOO6pa30BaHI/IH;
o ,Z[J'I}IHOBLIH_IGHI/IHHO3HaBaTeJ'ILHOﬁ&KTHBHOCTHOquaIOHIHXCHBCCTCCTBCHHOHaYQHOﬁO6HaCTI/I;

e JUIAPA3BUTHUIINIHOCTUPEOCHKABIIPOIIECCEO0YUEHUIXUMUU,ETOCTIOCOOHOCTEM, POPMUPOBAHUAN
YIOBJIETBOPEHHUACOINATEHO3HAYNMBIXHUHTEPECOBU MTOTPEOHOCTEH;

'I[J'Iflpa6OTI>ICOI[apéHHLIMI/IH_IKOJ'IBHI/IKaMI/I,OpFaHI/I3aLII/II/II/IXpa3BI/ITI/I}IBpa3J'II/I‘-IHBIXO6J'IaCT51XO6pa30BaTeJ'I]':>HOI7I,TBOp‘lCCKOfII[GHTCJIBHOCTH.

[TpumenstsiudpoBeienabopaTopruHAYPOKAXXMMHUH, Y YAITUECICMOTY TBBITTOJTHUTHMHOKECTBOJIA00PATOPHBIXPAOOTHIKCIIEPUMEHTOBIIONPOTPAMMEOCHO
BHOMW IIKOJIBI.
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KpaTkoeomnucannenoaxoq0BKCTPyKTyprupoBaHuoMarepuaioBB odpa3zoBarensHoiinporpamme(Oll)npeacrapnensiciaenyonmepasieibl:
1. MeTO[II)H/I3y‘-IeHI/IﬂBeIIIeCTBI/IXI/IMI/I‘ICCKI/IXﬂBJICHI/II\/JI.31(CHepI/IMGHTaJH)HI)IGOCHOBI)IXI/IMI/II/I.

2. IlepBonauanpHble XUMUYECKUE TOHATH.3. PacTBOpHI. 4.OCHOBHBIE KJIACCHI HEOPTaHMUYECKUX COeAMHEHUH. 5. Teopus
NIEKTPOIUTHYECKOM Incconauu. 6. XuMuuecKkuepeakiiuy. 7. XMMH4eCKH e JIeMEHThI( CBOMCTBaMEeTaNIIOB, HEMETAIIIOBUMX COETUHEHUH ).

B ocHOBY BbII€TI€HMS TAKMX Pa3AeoB 3aJI0KEH XUMUUECKUI SKCIIEPUMEHT, TPaJUIIMOHHAs cCUCTeMa n3ydeHust XuMuu. OcHOBHOU (popmoit
yueOHOI1eATeIbHOCTUABIISIETCAXUMUYECKUHIKCIIEPUMEHT, TPOBOIUMBIBBU1€71a00paTOPHBIX, IPAKTHYECKUXPAOOTHIEMOHCTPALUA.
JleMOHCTpallMOHHBIN SKCIIEPUMEHT ITPOBOAMUTCS B TOM CIIy4ae, €CIM OH OINAceH JJIsl BBIMOIHEHHS! YUalIUMUCS WM UMEIOLIHICcS mpruoop
[IPEACTABICHBEAMHCTBEHHOMOK3EMILIIAPE.

Juist u3ydyeHus: npeamera « XMMHD» HA 3Tane OCHOBHOIO 0011ero 00pa3oBaHus OTBOAUTCA:8 Ki1ace - 68 yacos; 9 kinacc —66 yacos.

oOpa3oBaTenibHas porpaMmma 00ecrneunBacTyCBOCHUEYYAIIMMHUCSIBAXKHEHIITNX XUMUYECKUX 3aKOHOB,TEOPUITH
MOHATHI; POPMUPYETHPEACTABICHUEOPOINXUMUUBOKPY KatOIIeMMHUpEKU3HNYe0BeKa. | [puaToMOCHOBHOEBHUMAaHUEY IESAETCICYITHOCTH

XHUMHUYCCKUX peaKI.IHfIH MCETOAaMUXOCYIICCTBIICHUS.

OIIHMM U3 OCHOBHBIX MPUHIMIIOB MMOCTPOEHUS MPOTPAMMBI SIBJIIETCS MPUHIIUI JOCTYIHOCTH. DKCIIEPUMEHTATIbHBIEC TAHHBIC, TOTyYeHHBICYYalIUMHUCS
IIPY BBITIOJHEHUH KOJIUYECTBEHHBIX OIBITOB, IMO3BOJISIIOT YYALIMMCS CAMOCTOSTENIBHO J1€JIaTh BBIBOBL, BBISBIATH 3aKOHOMEPHOCTH.I10aX01BI,
3aJI0)KEHHBIC B COJIEP)KaHNE TPOTPaMMBbI Kypca, CO3/af0T HE0OXOAUMbIE YCIIOBHS /I CHCTEMHOTO YCBOCHUS yUaITUMHUCS OCHOB HAYKH,
JUIsI00ecTIeueHUS Pa3BUBAIOIIET OMBOCTTU THIBAIOIIIETOBO3ICHCTBU00yUeHU ST HATMYHOCThYYaIeTroCsl.

CDOpMI/IpyeMBIGSHaHI/IHILOJDKHBICTaTLOCHOBOI\/JICI/ICTGMBIY6€)K[[eHHfImKOHBHHKa,HeHTpaHBHBIMH,Z[pOMCFOHay‘-IHOI‘OMHpOBO33peHI/I$I.


http://www/
http://www.consultant.ru/document/cons_doc_
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ILINTAHUPYEMBIEPE3YJIbTATBIOCBOEHMUSA
YYEBHOT' OIIPEIMETA «XUMHUSI»B OCHOBHOMIIIKOJIE

N3ydeHune xuMuu B OCHOBHOM IIIKOJI€ HAMIPABIECHO HA TOCTHKEHUE O0YHAIOIIMMUCS TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX
Pe3yIbTaTOBOCBOECHUYYEOHOTO MPEAMETA.

JInyHOCTHBIEPE3YIIBTATHI

JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBbl OCHOBHOTO O0IIIETr0 00pa30BaHUs JOCTUTAIOTCS B X0OJI¢ O0YUCHHS XUMHUHU B €IMHCTBE YICOHOM
MBOCIIUTATEIbHONACATENbHOCTUOPraHu3allMMBCOOTBETCTBUUCTPAIULIMOHHBIMUPOCCUMCKUMUCOLMOKYIBTY PHBIMUU Y XOBHO -HPaBCTBEHHBIMU

HCHHOCTSAMU, IIPUHATBIMU B O6H.I€CTB€ IIpaBUJIaMU 1 HOpMaMH ITOBCIACHH:, U CHOCO6CTBYIOT npoueccaM CaMOITIO3HAHHUA, CaMOPa3BUTHUS
I/ICOIII/IaJII/I3aIII/II/IO6y‘-IaIOHII/IXC$[.
HI/IIIHOCTHBIepe3y.]'IBTaTLIOTpa)KaIOTC(bOpMI/IpOBaHHOCTL,BTOM‘II/ICHGB‘IaCTHZ

Hampuomuuecxozoeocnumanuﬂ

1 .IEHHOCTHOTO OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyUYHOMY HACJI€UI0, TOHUMaHUs 3HAYEHUSI XU
MHUYECKOMHAYKH B )KU3HU COBPEMEHHOT'0 O0IIECTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpManMel 0 IepeIoBbIX TOCTUKEHUAX U
OTKPBITUSIXMUPOBONHNOTEUECTBEHHOMXMMHH,3aMHTEPECOBAHHOCTH BHAYYHBIX 3HAHUSAX00YCTpONHCTBEMUPA NOOIIECTBA;

I'pasricoanckozoeocnumanus

l.HpCI[CTaBJ'ICHI/ISI 0 COLMAJIbHBIX HOpMAx U MpaBUJIaX MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBEC, TOTOBHOCTH K p33H006p83H0ﬁ
COBMGCTHOfI}IeHTeHBHOCTH IMPpH BBIIIOJTHCHHUHU yqe6HBIX, IMO3HAaBATCJIBHBIX 3a/la4, BBIMOJIHEHUH XUMHUYCCKUX SKCIICPUMCHTOB, CO3JIaHUU
y‘Ie6HBIX MMPOCKTOB,CTPEMIICHH A K B3aMMOINIOHUMAaHWIO U B3aUMOITIOMOIIU B IMTPOLECCE 3TOM yqe6H0171 JACATCIIbHOCTHU, TOTOBHOCTH OLICHHUBATH
CBOE IIOBCICHHUEC I/IHOCTYHKI/ICBOI/IXTOBapHHIefICHOSHHHHHpaBCTBeHHI)IXI/IHpaBOBLIXHOpMquéTOMOCOSHaHHHHOCHeﬂCTBHfIHOCTyrIKOB;

Henuocmunayuuozono&*nauun

1. MHPOBO33PCHYCCKUX Hpe)lCTaBJ'IeHI/Iﬁ O BCIICCTBEC U XUMHUYECKOH pCaKknuu, COOTBETCTBYOIIUX COBPEMCHHOMY YPOBHIO PAa3BU THUA HAYKU
HUCOCTABJIAOIINX OCHOBY JJIs IOHWUMAaHHW CYIIHOCTHU HaquOI\/II KapTUHBI MHPA, HpeﬂCTaBHeHI/If/'I 00 OCHOBHEBIX 3aKOHOMCPHOCTAIX
pa3BI/ITI/I$I1'IpI/IpO,E[BI,BBaI/IMOCBHSHquHOBeKaCHpI/IpOHHOI‘;I CpCI[OfI,OpO.III/IXI/IMI/II/IBHOSHaHI/II/ISTI/IXSaKOHOMepHOCTCﬁ;

2 . HOSH&B&TGHBHLIXMOTI/IBOB,HaHpaBHeHHBIXHaHOJIy‘{eHI/ICHOBLIX3HaHHﬁHOXHMHH,HCOGXOZ[I/IMLIXIIHHO6’b$ICHeHI/I$IHa6JHOI[aeMLIXHpOI_ICC
COBHU SIBJICHHIA;

3. TO03HaBaTEIbHOMUMH(DOPMAITMOHHOWKYIBTYPBL, BTOMYHCICHABBIKOBCAMOCTOSTEIbHOWPAOOTHICYYeOHBIMUTEKCTAMH,CITPABOYHOMIUTEPA
TYpPOH,JOCTYITHBIMU TEXHUYECKMMHUCPEICTBAMU HH(POPMALIMOHHBIXTEXHOJIOT A,



4. wuHTepecakoOy4eHUIOUIIO3HAHHIO,II0003HATEIbHOCTH,FTOTOBHOCTUHCIIOCOOHOCTUKCAMOOOPa30BaHUI0, HCCIIE10BATENbCKOMAEATE
JBHOCTH,K OCO3HaHHOMYBBIOOPYHAIPaBICHHOCTHHYPOBHS 00y4YeHUABIATbHEHIIIEM;

DopMuposanuaAKy1bmypsi300p08b

Tpyoosozoeocnumanus

1.0oco3HaHMSI LIEHHOCTH HU3HHU, OTBETCTBEHHOT'O OTHOLIEHMS K CBOEMY 3710POBbIO, YCTAHOBKH Ha 3/I0pOBBI 00pa3 *U3HHU,
OCO3HAHUSATIOCIIEACTBUI U HENMPUSITUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS alKOT0JIs, HAPKOTUKOB, KypeHus), HEOOXO0IUMOCTH
COOJTIOICHHST TTPABUIIOE30IACHOCTUIIPHA OOPAICHUH CXUMHYECKUMHUBEIIECTBAMU BOBITYH PEANbHOKU3HY;

I.KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.I€CTB€HHO HOJIC3HOI>'I, y‘le6H0-HCCHCHOB&TGHBCKOﬁ, TBOp‘lCCKOfI " IPpYyrux BUJAaAX
ACATCIIBHOCTH ; MHTCPECA K MPAKTHYCCKOMY U3YUYCHUIO HpO(bCCCI/Iﬁ " Tpyda pas3JIM4HOro pojaa, B TOM 4UCJIC Ha OCHOBC ITPUMCHCHUA
IpCaAMETHBIX 3HaHUI
HOXI/IMI/II/I,OC03HaHH0FOBBI6Op3HHI[HBHI[y3JILHOfITpaeKTOPI/II/IHPOI[OJDKCHI/ISIO6p3,30BaHI/IflCyLIéTOMJII/I‘IHOCTHI)IXI/IHTGPGCOBI/ICHOCO6HOCTI/IKXI/IMI/II/I
,06H_ICCTB6HHI>IXI/IHTCpCCOB n HOTpe6HOCTeﬁ;

IKonozuueckozoeocnumanus

1. 5KOJIOTHYECKH 1eTeCO00pa3HOT0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE €¢ CYIIECTBOBAHMS, TOHUMAHUS
[IEHHOCTU3/I0POBOT0MOE3011aCHOT000Pa3aKU3HHU,0TBETCTBEHHOTOOTHOLIIEHHSIKCOOCTBEHHOMY (PU3MYECKOMYHUIICUXUIECKOMY3I0POBBI0,0CO3HAH
WALICHHOCTH COOJIIOICHHSI MPABHII 0€3011aCHOTO TTOBECHUS MTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U
JKU3HUITIOICH;

2. CcMOCOOHOCTUNPUMEHSATH3HAHUS,TOTyYaeMbICTIPUU3YICHUN X UMUH, [UTSIPEIIeHUSI3a/1a4,CBA3aHHBIX COKPYKAIOIEHTPUPOTHOMCPE10#1, TOBHIIIIE
HUS YPOBHS IKOJIOTHYECKOUN KYJIBTYPBI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TPOOJIEM U Iy Tel uxX
PELIEHUATIOCPEACTBOMMETOI0B XUMUU;

3. 9KOJOTHYECKOTOMBIIICHHS, YMEHUSAPYKOBOICTBOBATHCIMMBIIO3HABATEIEHOW, KOMMYHUKATHBHOHHCOIIMATTbHOUTIPAKTHKE.
MeranpeamerHbiepe3yabTaThl
B cocTaBe MeTarnpeiMEeTHBIX pe3yJIbTaTOB BBLACISAIOT 3HAYUMbIE )11 (POPMUPOBAHMSI MUPOBO33PEHHUSI 00IIEHAYyYHbIE TOHATHS (3aKOH,
TEOPHSL,IPUHLIUI, THIIOTe3a, (PaKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JIp.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHOHAYUHBIX YUEOHBIX IIPeMeTax
UIIO3BOJIIOT Ha OCHOBE 3HAHUH U3 3TUX MPEAMETOB (hOPMHUPOBATH NMPEACTABIECHUE O IIEJIOCTHON HAyYHOW KapTUHE MHUpA, U YHUBEpCaIbHbIE
yueOHble/ieiicTBUA (TT03HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYIIATUBHBIE), KOTOPBIE 00€CIeUnBalOT (OPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMYIIJIAHUPOBAHUION OCYIIIECTBICHUIOYU€OHON AESITENbHOCTH.

MeTaHpeHMeTHBIePGSYHBTaTBIOCBOGHI/ISIO6pa30BaTeHBHOﬁHp0FpaMMBIHOXI/IMI/II/IOTpa}KaIOTOBJ'Ia)IeHI/IGYHI/IBepCaJ'ILHBIMI/IH03HaBaTeHBHBIMHHeﬁCTBHﬂMH,
BTOM YHCIJIC:

Bbazoevimunozuueckumuoeiicmeuamu

1. YMCEHUEM HCII0JIB30BATh HpI/IéMBI JIOTUYCCKOI'O MBIIIIJICHUSA ITPHU OCBOCHUHN 3HAHW: PaCKpbIBATb CMBICTT XUMHYCCKUX TOHSI TN (BI)I,Z[CJ'ISITB
I/IXXapaKTepHBIerI/I3HaKI/I,yCTaHaBHI/IBaTbBSaI/IMOCBH3BCI[pyFI/IMI/IHOHSITI/IHMI/I),I/ICHOHBSOBaTBHOHSITI/ISIIIHHO6'b}ICH€HI/I$IOT,[[€.HI:HBIXq)aKTOBI/ISIBJIe



HHﬁ;BBI6I/IpaTI)OCHOBaHI/IHI/IKpI/ITepI/II/II[JIHKJIaCCI/I(bHKaHI/II/IXI/IMI/I‘ICCKI/IXBCH_ICCTBI/IXI/IMI/I‘{CCKI/IXpeaKHI/Iﬁ;YCTaHaBJ'II/IBaTBHpI/I‘II/IHHO'



CJICI[CTBeHHBIeCBSIBI/IMG)KI[yO6’beKTaMI/II/I3y‘I€HI/IH;CTpOI/ITBJIOI‘I/I‘ICCKI/IepaCCY)KILCHI/IH(I/IH,I[YKTI/IBHBIC,I[CI[YKTI/IBHBIC,HoaHaHOFI/II/I) L ACIaTbBBIBOABINA
3aKJIIOYEHUS,

YMCHI/IeMHpI/IMeHHTBBHpOHeCCCHO3HaHI/IHCI/IMBOJ'II/ILIeCKI/IC(SHaKOBBIe)MOI[eJ'II/I,I/ICHOJ'IBSYeMBIeBXI/IMI/II/I,HpeO6paSOBBIBaTBHII/IpOKOHpI/IMe
HACMBIC B XUMHH MOJCJIIbHBIC ITPEACTABIICHUA — XUMHUYCSCKUH 3HAK (CHMBOJI 3JICM€HT21), XHUMHUYCCKas (I)OpMy.Ha u
ypaBHeHHCXHMquCKOﬁ p€aKuuu — IpU pCIICHUN y‘le6HOHO3HaBaTCJ'IBHI)IX 3aaad, C yLIéTOM 9THUX MOACIIBbHBIX HpeI[CTaBJ'IeHI/Iﬁ
BBIABJIATh UXAPAKTCPHU30BATbCYINICCTBCHHBICIIPU3HAKNN3YyYaCMbIX O6’beKTOB—XI/IMI/I‘IeCKI/IXBeH_IeCTBI/IXI/IMI/I‘-IeCKI/IXpeaKLII/Iﬁ;

bazoevimuuccnedosamenscxumuoeiicmeuamu

1.

YMCHI/IGMI/ICHOJ'IBBOBaTLHOCTaBJ'ICHHBIGBOHpOCBIBKa‘leCTBeI/IHCTp}IMCHTaHO3HaHI/I$I,aTaK)KeBKa‘leCTBeOCHOBLI,I[J'IH(bOpMI/IpOBaHI/ISIl"I/IHOTGS
BIIIO IMMPOBEPKCIIPABUIILHOCTH BI)ICKa?;I)IBaCMI)IXCY)KI[eHI/Iﬁ;

MPUOOPETEHHUE OIBITA IO IAHUPOBAHUIO, OPTAHU3AIMH U TIPOBEACHUIO YICHHUECKUX IKCIICPUMEHTOB: YMEHUE HAOIIOAATh 32 X0
JIOMITIPOIIECCA,CaMOCTOSITEIbHOIPOTHO3UPOBATHETOPE3YIbTAT,(hOPMYIUPOBATHO000IICHUAUBBIBOABIIOPE3YIHTATAMIIPOBEICHHOTOOIIBITA, UC
CJIEJOBAHMS,COCTABIIATH OTUET O MPOJIEIAHHONPA0OTE;

Pabomoiicungpopmayueii

1.

YMEHHUEM BbIOUPATh, aHATM3UPOBATh U MHTEPIIPETUPOBATh UH (POPMALIMIO PA3IUYHBIX BUAOB U (POPM MpEICTaBICHUS, OTYYaeEMYIO U3
Pa3HBIXMCTOYHUKOB(HAYYHO-TTOMYJISIPHASIIUTEPATy paXUMHUECKOTOCOIepKaHus, ClipaBovYHbIeniocoousi,pecypcsl lHTepHeTa);

YMCHHUEM NPUMCHATH PA3JIMYHBIC METOABI U 3aIIPOChI IIPH 110 HCKE U 0T60pe I/IH(i)OpMaI_II/II/I U COOTBCTCTBYIOIIHUX NAHHBIX, HeO6XOI[I/IMI>IX
JJIABBITTOJIHECHU A y‘~I€6HI>IX W TII03HaBaTCJIBHBIX 3aJa4 OHpCIleJ'IéHHOFO THIIA, HpI/I06p€T€HI/I€ OIIBITA B O00JACTH HCIIOJb30BaHUI
I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHLIXTeXHOJ'IOFI/II\/’I,OBHaI[eHHCKYHLTYPOﬁaKTI/IBHOFOI/ICHOJ'IL?»OBaHI/IH PA3JINIHBIXIIOUCKOBBIXCUCTEM

YMEHHUEMHCII0JIb30BaThaHAIN3UPOBATHBIIPOIIECCEyUeOH 0NN CCIIeI0BATENbCKOM 1EATEIbHOCTUMH(DOPMALIUIOOBIUSTHUMITPOMBI
IJIEHHOCTH,CEIbCKOT0X03UCTBAaN TPAHCIIOPTAHACOCTOSIHUEOKPY KatoIlel MPUpOTHOWCPEIbI;

Ynueepcanbnbmukommynukamuenbmudeﬁcmeuﬂmu

1.

YMCHI/ICM3a,[[aBaTBBOHpOCBI(BXO,Z[CI[I/IaJIOFaI/I/I/IHI/IZ[I/ICKYCCI/II/I)HOCYH_ICCTBYO6CY)KﬂaCMOﬁTeMBI,(1)OpMyJ'IPIpOBaTLCBOI/IHpCI[J'IO)KCHI/IHOTHOCI/IT
CIIBHOBBIIIOJIHCHU A HpC}IJ'IO)KGHHOfII%&}I&‘-IH;

HpI/IO6pCTeHI/IC OIIbITa NPE3CHTALUHN PC3YJIbTATOB BBIITIOJIHCHUA XUMHNYCCKOT'O SKCIICPUMCHTA (J1a6opaTopH0r O OIIbITA, HaGOpaTOpHOﬁ paGOTLI
HOI/ICCHCHOB&HHMCBOﬁCTBBCMCCTB,y‘-IC6HOl“0 HpOCKTa);

3aI/IHTepCCOBaHHOCTLBCOBMCCTHOﬁCOCBepCTHI/IKaMI/IHO3HaBaTCHBHOﬁHHCCHCHOB aTeJIBCKOP’IHGHTGHBHOCTHHPHP CILICHUUB 03HI/IKaIOH_[I/IXHpO6JI
€MHA0CHOBEYUYCTA0OINXUHTEPECOBUCOTIIACOBAHUSATIOZHITNI( 00CY K IEHNST,00MEHMHEHUSIMH,«MO3TOBBICIIITY PMBI»HIP. );



Yuueepcanonvimupezynamuenvimuoeiicmeuamu

1. ymeHHeM caMOCTOATENBHO ONPEIEIATh eI JeSITeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATD U IIPH
HEOOXOMMOCTHKOPPEKTHPOBATH CBOIO JIEATEIILHOCTh, BEIOMpPATh Hanboee 3 PEeKTUBHBIE CITOCOOBI PEIICHUS YICOHBIX U
MMO3HABATEIIbHBIX
3a]1a4,KOPPEKTHUPOBATHIPENIOKEHHBIHAIT OPUTMICHCTBUIIIPUBBITOTHEHUN 33 JAHUKC Y YETOMIIONY YCHUSTHOBBIX3HAHUHOO N3y YaeMBIXO
ObeKTaX— BEIIECTBAXHU PEaKIUIX;

2. YMCHHUEM HCIIOJIL30BATh U aHAJIM3UPOBATb KOHTCKCTLI, IPCJ1aracMbIC B YCIIOBUH

3aganuii.IIpemeTHbIepe3yIbTaThI

B cocraBe npenMeTHBIX pe3yIbTaTOB 110 OCBOCHHUIO 003aTEILHOIO COJCPKAHNUS, YCTAHOBJICHHOTO JAHHOM IPUMEPHOM paboueit
IPOTPaMMOI1,BBIIEISIFOT: OCBOEHHBIE 00YYaIOIMMUCS HayYHbIC 3HAHUS, YMEHMSI U CIIOCOOBI AEUCTBHM, ciennpuieckue Ui npeaMera Hoi obiactu
«XuUMUS, BUABLICATEIIEHOCTUIIONONYYCHHIOHOBOTO3HAHUS,eTONHTEPITPETAIIH, TPe00Pa30BaHUIOUTIPUMEHEHHIOBPA3IHYHBIXYY€OHBIX HHOBBIX
CUTYyaIMsIX.

Hpe,I[MeTHBIepCSy.]'IbTaTBIHpG,Z[CTaBJ'ICHLIHOFO,Z[aMO6y‘ICHI/IHI/IOTpa)KaI-OTC(1)OpMI/Ip0BaHHOCTByo6y‘IaIOIJ_[I/IXCHCJ'IeI[y}OH_II/IX YMeHHﬁZ

8 KJIACC
1. packpvieambCMBICTOCHOBHBIXXMMHUYECKUXTOHITHI:aTOM,MOJIEKY 1A, XUMUYECKUHAIIEMEHT, IPOCTOEBEIIECTBO,CII0KHOEBEIIECTBO,CMECh,BaTICHT
HOCTb, OTHOCUTEJIbHAsI aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi J10JIsl
XUMHYECKOT0AJIEMEHTa, MOJISIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPHUIIATETIFHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKast
peakius, TeruoBod G PexTpeakinm, KiracCuPpuKaIUsIpeaKkIuil, XUMUIECKasICBSI3b,pPACTBOP,MACCOBASI IO BEIIECTBABPACTBOPE;

2. uIrOCmMpupo8anbB3aUMOCBI3bOCHOBHBIXXUMUYECKUXTOHATHI(CM.T1. 1 )HITPUMEHATEATUIIOHATUSTTPUOTMCAHUMBEIIECTBUUXTIPEBpAIlIe
HUU;
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3. UCnonb306ambXUMHYECKYIOCUMBOIUKY IUTSICOCTaBICHUS(DOPMYIIBENIECTBUY pAaBHEHU X MIMIYECKIX PEAKIINH;

4. onpedenambBaNIeHTHOCTHATOMOBIIEMEHTOBBOMHAPHBIXCOETMHEHUSX ; CTETIEHbOKUCICHUAIEMEHTOBBOMHAPHBIXCOCTUHEHU X ; IPHHA
JUIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIacCy COEQUHEHHH Mo (opmysnam; BHI XUMHUYECKOW CBA3M (KOBaJeHTHAas U HOHHAas)
BHEOPraHMYECKUXCOECINHEHUX;

5. packpvisams cmulcn iepuoaudeckoro 3akona [[. . MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHKUE TIEPUOAMYECKON 3aBUCUMOCTH
CBOWCTBXMMHUYECKHX JIEMEHTOB OT UX MOJIOKECHHS B IEPUOTUICCKON CUCTEME; 3aKOHOB COXPAaHEHHUSI MacChl BENIECTB, TIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUSHHsI, 3aKOHa ABOTAIPO; ONUCLIBAMb U XAPAKMePU3068amy TAOINUHYIO (pOpMy MEepHOANYECKON CHCTEMBI
XUMUYECKUXAIEMEHTOB  Pa3IN4aThbIIOHATHATIaBHAsTIOArpynna( Arpynna)»u«mnodounasmnoarpynmna(b rpymnmna)y»,Manbien 60bIme
MIEPHOJIBI;coomHocumb0003HadeHISI, KOTOphlenMeroTcsiBTabmuie «IlepuoanueckascucreMaxummdeckuxnementoB/[.M.MenaeneeBayc



YHCIOBBIMUXAPAKTEPUCTHKAMHUCTPOCHUSIATOMOBXUMUYECKUXAIIEMEHTOB(COCTaBU3APSIIAPA,00111eeUNCI03IEKTPOHOBHPACTIPEICIICHUEHXIIO
AJIEKTPOHHBIMCIIOAM);

6. knaccuguyuposambXuMIUUECKHEIIEMEHTHI;HEOPraHNUECKHEBEIIECTBA; XMMUYECKUEePEaKIINU(TTOYNCIYHCOCTABYydaCTBYIOIINXBPEAKIIN
MBEIIECTB,II0 TEIIIOBOMYIPQEKTY);

7. xapaxmepuzogams (Onucvléams) 00IIMEe XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MMOATBEPKAAs OMMCAHUE ITPUME
PaMUMOJIEKYJIAPHBIXYPAaBHEHUH COOTBETCTBYIOIIMXXUMUYECKUXPEAKIINIA;

8. npocro3upoeantb CBOMCTBA BEIIECCTB B 3aBUCUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa; BO3BMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX IIPEC BpaHICHI/Iﬁ
BPa3JIMYHBIXYCIIOBUSAX

9. ewvluucAMbL OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JOI0 XMMHUYECKOTO 3JIEMEHTa 10
(hopMyIIecoeTMHEHHST;MaCCOBYIOJIONIO BEIIECTBABPACTBOPE;IIPOBOUTHPACUYETHIIIOYPABHCHHIOXUMUICCKOM PEAKITUY;

10. npumensms OCHOBHBIC OIICpaliu MBICITUTEILHON ACATCIIbHOCTU — aHaJIM3 U CHHTC3, CPABHCHUC, O606H.[CHI/I6,
CI/ICTeMaTI/ISaIII/IIO,KJIaCCI/I(i)I/IKaHI/IIO, BBISBJICHUC TPUYNUHHO-CJICACTBCHHBIX CBSI3CH — AJI1 U3YUCHUSA CBOICTB BC€IICCTB 1 XUMHWYCCKHUX
peaKHI/Iﬁ; CCTCCTBeHHO'Hay‘lHBIeMeTO,Z[LIHOBHaHI/IH—Ha6J'II-OI[eHI/Ie,I/ISMepeHI/Ie,MOHGHI/IpOBaHI/IC, SKCHepI/IMeHT(pCaHbHBII;'IHMBICHeHHLII;'I);

11. credosams npaBUIaM MONH30BAHKS XUMUYECKON TTOCYAON U JIabopaTOPHBIM 000py0BaHUEM, a TAaK)Ke TpaBUiIaM OOpaIEHUS C BEIECTBAMU
BCOOTBETCTBUU C MHCTPYKITUSMU TI0 BHITIOJTHCHHIO JTAOOPATOPHBIX XUMUYECKHX OITBITOB IT0 MOJTYYSHHUIO M COOMPAHUIO T'a3000pa3HBIX
BelIECTB(BOOPO/Ia U KUCIOPO/a), TPUTOTOBIECHUIO PACTBOPOB C OINpeIeEHHON MacCOBOM J0JIei pacCTBOPEHHOTO BEIIECTBA; TUIAHUPOBATH U
MIPOBOAUTHXUMHUICCKUE SKCTICPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB IIEIOYEH H KHCIOT ¢ TTIOMOIIBIO HHIUKATOPOB (JIAKMYC,
benondranenH,MeTUIOPAHKH JP.).

9 KJIACC
1. packpvisamv cmbici OCHOBHBIX XUMUYECKUX TIOHITHI: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJia, HOH, KAaTHOH, aHWOH, IIPOCTOE
BEILIECTBO,CI0KHOE BELIECTBO, BAJICHTHOCTD, AJIEKTPOOTPULATEIBHOCTD, CTENIEHD OKUCIIEHUS, XUMUUECKast pEAKLUsl, XUMUYECKAS CBA3b,
TETI0BOMI(P(DEKT peakIuu, MoJib, MOJISIPHBINH 00BEM, PACTBOP; AJEKTPOJIUTHI, HEIJIEKTPOIHTHI, DJICKTPOTUTHIECKAS JUCCOIHAITHS,
peaxkiuu HOHHOTOOOMEeHa, 00paTUMBbIE U HEOOPATUMBIE PEaKIIMU, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKHCIUTEND,
BOCCTAHOBHUTEJh, OKUCIICHNE NBOCCTAHOBJICHHE, aJUTIOTPOTHS, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBAJCHTHAS, MOHHAS, METATHYECKAS ),
KpUCTAJNTUYECKas pEIeTKa, KOPPO3USIMETAIIIOB,CIIABbI;CKOPOCThXUMUYECKOMpeaKiuu, mpeaenbHoaomyctumas konentpanus(I11K);

2. ULIIOCMPUPOBAmMbB3ANMOCBI3bOCHOBHBIXXUMHUUECKUXITOHITHN(CM. 1. | JHIIPHUMEHSA ThA THITOHS TUS T PUOTTHCAH UM BETIIECTBUAXTIPEBPAIIT
CHUM;



10.

11.

12.

13.

14.

UCNOIb306aMbXUMUYECKYIOCUMBOJIMKY AJISICOCTABICHUA(OPMYIBEIIECTBUYPAaBHEHUMX UM UECKIX PEAKIIUIA;

onpeodenams BAJIEHTHOCTb U CTETIEHb OKUCIICHUS! XUMUYECKUX HJIEMEHTOB B COSIMHEHHX Pa3IMYHOTO COCTaBa; MPHUHAIC)KHOCTh BEIIECTB
KOIpeeIEHHOMY KJIacCy COeAMHEHU 1o (popMysaM; BUI XUMHUECKOH CBSI3U (KOBaJICHTHAs, HOHHAs, METaJUIMYECcKasi) B
HEOPTraHNYECKUXCOCTMHEHMSAX; 3aps/] MOHA [T0 XMMUYECKOH (opMyIie; XapaKTep Cpeibl B BOJAHBIX pacTBOPaxX HEOPraHMYECKUX COSAMHEHUH,
TUNKPUCTANINYECKONPEIIETKH KOHKPETHOI'O BEILIECTBA;

packpvisamvcmvicanepuoguaeckoro3axonall. 1. MenaeneeBan 1eMOHCTPUPOBATHETO

MIOHUMaHHE: ONUCHIBAMbUXAPAKMEPUZ08aMbTAOTMIHYIO(POPMYIEPHOIMTIECKONCUCTEMBIXUMUYECKAXTIEMEHTOB: Pa3 IMYaTbIIOHITHS
«rnaBHas noArpymmna (Arpymnmna)» u «moboyHas noarpyimna (b rpynmna)y, Manbie 1 O0JbIINE EPUOJIBI, cOOmHOCUMb 0003HAYCHHUS,
KOTOPBICUMEIOTCS B IIEPUOUICCKON TaOIHUIIE, C YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB U
3apsi AApa,o0Iee YUCIO AIEKTPOHOB U PACIIPEICIICHHE UX 0 AIEKTPOHHBIM CIIOSIM); 0ObsCHAMb OOIIUE 3aKOHOMEPHOCTH B U3MEHCHHUU
CBOMCTBYJIEMEHTOBUUXCOCTUHECHUMBIIPEIEIIAX MATBIXITIEPHOIOBUTIIABHBIXTIOTPYTIN CYIETOMCTPOCHUSINXaTOMOB;

K1accuguyuposams XUMHUYECKUE JIEMEHTHI; HEOpPraHMYeCKHEe BEIECTBA; XUMUYECKUE peakluu (TI0 YHCIY U COCTABY YYaCTBYIOIIUX
BPEAKIIMUBEIIECTB,TOTETUIOBOMYA (D (DEKTY, 110 N3MEHEHUIOCTETICHEHOKUCIICHUIXUMIYECKIX)JICMEHTOR)

xapakmepuzoeanib (OI’ZquZGQWlb) 06HII/IG XHMHYSCKHE CBOMCTBA BEIICCTB PAa3IMYHBIX KJIACCOB, MOATBEPIKAAA OIMMCAHUC ITPUME
PaMUMOJICKYJIIPHBIXU I/IOHHBIX}/paBHeHI/Iﬁ COOTBeTCTBYI-OH_II/IXXI/IMI/I‘-ICCKI/IXpeaKLII/Iﬁ;

coCmaensimevypaBHEHUANIEKTPOIUTUYECKON AU CCOLNAIMUKHCIIOT, IIEI04YEeH N COTIEH ; T0JIHBIEU COKPAIIEHHbIEY paBHEHUAPEAKIIMMMOHHOT000OMEHa
; YPAaBHEHHSPEAKLIUI, 10 ATBEPK JAI0IINXCYIIECTBOBAHUET€HETUYECKONCBA3UMEK Ty BEIIECTBAMUPA3IMYHbIX KJIACCOB;

paCKpbleambCYH_[HOCTBOKI/ICJ'II/ITCJ'IBHO'BOCCT&HOBHTCHLHLIXpCaKHHﬁHOCpCI[CTBOMCOCTaBHeHI/IHSHCKTpOHHOFO6aHaHCaBTHXpeaKHHﬁ;

npocro3upoeantb CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BOSMOXKXHOCTH ITPOTCKAHUSA XUMHYCCKUX npeBpameHMﬁ B
PA3JINIHBIXYCIIOBUAX

8bIYUCTIAAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO 100 XUMUYECKOTO 3JIEMEHTA 110
(hopmyecoe TMHEHMS ;MaCCOBYIOIONTIO BEIIECTBABPACTBOPE;ITPOBOIUTHPACUETHINIOYPABHEHUIOXUMUUECKOUPEAKITIH;

C1e008amMbIIPABUIAMITONB30BAHUSIXUMUUECKONTIOCY 10 MIIa00paTOPHBIMOOOPYIOBAHUEM, ATAKKETPABUIAMOOPAIIIEHUSICBEIIIECTBAMUBCOOTBET
CTBUU C UHCTPYKIMSIMH TI0 BBITTOJIIHEHUIO T1a00paTOPHBIX XMMHUYECKUX OMBITOB MO MOIYYEHUIO0 U COOMPAHUIO Ta3000pa3HBIX
BellleCTB(aMMHAKaNyTIICKHUCIIOrorasa);

npo8ooUmsb PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN CO CTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPU]T OpOMHU/I,
nonu,kapooHar, pocdart, CUIUKAT, CyIb(ar, THIAPOKCUINOHBI, KATHOHBI AMMOHUS M HOHBI N3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B
BOJIHBIXPACTBOPAXHEOPTaHUYECKUXBEILIECTB;

NPUMEHAMbOCHOBHBICOTIEPALIMMMBICTUTEILHONIESI TEIbHOCTU—

aHAIIM3UCHHTE3,CPaBHEHIE,000011IeHNe,CUCTEMATH3AIINIO, BBISIBIICHUETPUYMHHO-CIIEICTBEHHBIX CBSA3CH — IS U3YUCHHS CBOMCTB BEIIECTB U
XUMHYECKHUX PeaKIIMii; eCTECTBEHHOHAYUHbIE METO/IbI O3HAHUs —HAa0II0IeHEe, U3MEPEHIE, MOIETTUPOBAaHUE, SKCIIEPUMEHT(PEalIbHbIN U
MBICJICHHBIN).



I11.ConepxxanuenporpammblXumMun8 kiacc (68uacos,2uacaBHe/1e/110)

HavyaabHbIeNMOHATHAN3AKOHBIXHMHUH

Tenausemectsa.CBoiicTBa BELLECTB. DTAJIOHHbIE buznueckue CBOMCTBA BelecTB.MarepuansiumarepruaioBeesue.Poib
XUMHUHUBKH3HUCOBPEMEHHOTO 001IecTBa. OTHOMICHUEOOIECTBAK XUMHH:XeMOPIIUIUXeMO(poOus.

Meronpmsyuenusaxumun. Habmronenue. Oxcnepument.MoaenupoBanre. MoenuMaTepuainbHbIen3HAKOBbIEUIHCUMBOJIbHBIE.

I'aspl. Kuaxoctu. TBEpable BemiecTBa. B3anmHble Nepexojpl MEXAY arperaTHbIMU COCTOSHUSIMU BEIIECTBA: BO3TOHKa (CyOimmanus)
uaecyOnMManus, KOHJeHCalis HucnapeHue, KpucTaI3alusauIlIaBIeHHE.

@dusnueckue sBIeHUA. YNCTHIE BENIECTBA HCMeCH. [ oMOreHHbIe urereporeHHsie cmecu. Cmecura3zoodpasHbie, Kuakue uTBépabie. Criocoob
pasjeneHuss  cMecedl:  MeperoHka, WJIM  JUCTWUIALMS,  OTCTauBaHWe,  (QUIbTPOBaHME,  KPUCTAJUIM3AaLMs  WIM  BbIIapUBaHUE.
Xpomarorpadus.[IppMeHeHneITHXCIIOCOO0B BIIaOOPATOPHOUIIPAKTHUKE, HATIPOU3BOACTBEUBOBITY.

XUMUYECKUETEMEHTBI. ATOMBINMOJIEKYIIBL. I IpocThIenciiokHBIEBENIECTBA. AJUIOTPONIUHAIPUMEPEKUCI0PO1a. OCHOBHBIETIOI0KEHUAATOMHO
-MOJIeKyIsipHOroyudeHus. IoHb1. BemecTBaMoneKyIsIpHOrO U HEMOJIEKYJISIPHOTOCTPOCHHUS.

3HakH(CUMBOJIBI ) XUMUYECKUX3JIeMEHTOB. IHpOpMaIusa, KOTOPYIOHECY T3HAKMX UMHUECKUXIEMEHTOB. DTUMOJIOT U STHA3BAaHUHHEKOTOPBIXXUMHU
yeckuxdnaemeHToB. IlepuoanueckasradnunaxumuueckuxanemenToB/l. 1. MenaeneeBa: KopoTKONepuoAHbINNVIMHHONIEpUOIHbIMBapruaHThl. [ lepros
urpynmsl. I maBHasunoOouHasnoArpynmnsL,uiu Aub-rpynnsl. OTHOCcHTeIbHAsiaTOMHAasIMacca.

Xumunyeckue (opmynsl. Maaekcsl u kospduumentsl. OTHOCHUTENbHAST MOJIEKYJsIpHas Macca. MaccoBast 7ol XMMHUYECKOro 3JEeMEHTa
BcoeHeHnu. MIHpopmMarus, KOTOpyIo HECYT XUMHUECKUEPOPMYJIBI.

BanentHocTh.CTpyKTYypHBIE(OpMYIIbl. XUMHUUECKHEIIEMEHTHICIIOCTOSIHHOWNIIEPEMEHHONBAIEHTHOCThI0. BIBO I OpMyIbICOEIUHEHUST  TIO
BajleHTHOCTH. Onpe/eneHre BaJeHTHOCTH XMMHUYECKOro 3yieMeHTa no (opmyine BemecTBa. CocTaBieHHe Ha3BaHUI COeTMHEHUN,COCTOSAIMXU3
JBYXXUMHYECKHXJIEMEHTOB,I0BAJIECHTHOCTU.3aKOHIIOCTOS HCTBACOCTABABEILIECTB.

Xumnueckuepeakunu. PeareHTeinnpoaykreipeakiiyu. [ [puzHakuXuMudecKuxpeakui. Y CIOBUSUXIIPOTEKaHUSUTIIPEKPALLICHHUSL.
Peaknnnropenns. Ok30TepMUYECKHUENIHIOTEPMUYECKUEPEAKIIAH.

3akoHCcOXpaHEHHUsIMacChIBellecTB. XUMHUYecKrueypaBHeHns. CocTaBlIeHUEXUMHUUEeCKUXypaBHeH . THpopMaIus, KOTOPYIOHECETXUMUUECKOE YpaBHEHHE.
KnaccudpukanusaxumMuaeckux peakminococTaBynauciypeareHToBUpoyKToB. TuibIXuMuiecKkuxpeakuii. Peakiiumcoe iuHeHY s, pa3aoKeHus,
3aMeleHusiu ooMeHa. Karanuzaropsl u karamus.
IIpakTnyeckuepadoTHI
1. 3nakoMcTBOCIabOpaTtopHBIMOOOpYAOBaHUEM. [ IpaBrIaTeXHUKNOE30MIaCHOCTUTIPUPAOOTEBKAOMHETEXIMHH.
2. AHanM3MOYBBI
Ba)KHeﬁMHeﬂpe)ICTaBI/lTeJIPIHeopFaHl/l‘lecKl/lXBellleCTB.KOJII/I‘IBCTBCHHBICOTHOIIICHl/lﬂBXl/lMl/lI/l
CocraB Bozayxa. [lonsarre 06 00BEMHOM JOIEKOMITOHEHTA TPUPOTHOM ra30BOM cMecH — Bo3ayxa. Pacuéroonéma
KOMITOHEHTAra30BOMCMECH IO ero00bEMHOM J10JIe ”HA00O0POT.
Kucnopon. O3on. [Tonyuenue kucnopoaa. Cobupanve u pacrio3HaBaHHE KUCIOPO1a. XMMUUYECKHE CBOMCTBA KUCIOPOA: B3aMMOICHCTBHE
CMeTalllaMH, HeMeTaJlJlaMUUCIIOKHbIMUBeIecTBamu. I [pumenenuekucnopoaa. KpyroBoporkuciopoaaBnpupoe.
Oxkcuapl. O6pazoBanneHa3BaHnoOKcH10BIIONX popmynam.CocTaBiaeHueHOPMYITOKCHIOBITONXHAa3BaHUAM. [ [peIcTaBUTETMOKCHIOB : BOAANYTIICK



WCIIBIN ra3, HeranéHasi U3BECTb.

Bonopoasnpupone. Pu3nuecKUENXUMUYECKUECBONCTBABOI0PO/1a,Er OOy YEHUEUTIPUMEHEHHUE.
Kucnotsr,uxcocraBuknaccudukanus. Munukaropsl. Tadnunapactsopumoctu. CosiHassuCepHasIKUCIOTHL UX CBOMCTBAUTIPUMEHEHHUE.
Comm,ux
cocraBuHa3BaHus.PactBopumocteconeiiBBoje. [ IpeacraBurenuconeii: xmopuanarpus,kapoonataarpus,pocdarkanpuus. [ locrosanas ABoraapo.
KosmmuectBoBemecrBa. Monbs.MonsipHasimacca. KparHblee ITMHUIBIN3MEPEHUAKOINYECTBABEIIECTBA—

MUJUTUMOJIBUKUIIOMOJIb, MUJUIUMOJISI PHASIMKHMIIOMOJIIPHASIMACChIBEILIECTBA.
Pacu€rsl ¢ ucronb3oBaHUEM MOHATHI «KOJIMUYECTBO BELECTBA», KMOJISIPHAs MAccay, «IIOCTOSIHHAS
ABorajipo».3akoHABoraapo.MomnspHbiio0bEMIa3o00pa3HbIxBeniecTB. OTHOCUTENBHAAIIIOTHOCTHOTHOTOTa3aro-
npyromy.KpatHblee IMHUIBIM3MEPEHUI—MUUTUMOJISIPHBIMMKUIOMOJIIPHBIHOOBEMBITa3000pa3HbIX BEIIECTB.
Pacuérpicucnonb30BaHUEMIIOHATUH «KOJIMYECTBOBELIECTBAY, «MOJISIPHASIMACCAY» , «MOIIPHBIHOOBEMIa30B», KIIOCTOSITHHASIABOTAIPOY.
Pacu€rricucnions30BaHUEMIIOHATHHA «KOJIMYECTBOBEIIIECTBAY, KMOJISIPHASIMACCA», «MOJIIPHBIH00BEMTa30BY, «arcI0ABoraapo». I uapocdepa.
KpyrosopotBoasiBiipupoae. PU3H4eCKMEMXUMUYECKUECBONCTBABO/IbI: B3aUMO I CTBUECOKCUIAMU.
OcHoBanus, uxcocraB.PacTBopuMocTbOocHOBaHMIBBO1€. I3MEeHEeHNEeOKpaCKMMHIMKaTOpOBBILenoYHoicpee. I [pencraButenuuienoden:ruipo
KCH/Ibl HATPHS, KU UKAJIbLUA.
PacTBopuTensupactBopenHoeseiectBo.Pacteopsl.PactBopenue. I maparel. MaccoBasnonsipacTBOpEHHOTOBENIECTBA. PAacU€ThI,CBSI3aHHBIECUC
I0JIb30BAaHUEMIIOHATHAKMACCOBAs TOJISIPACTBOPEHHOIO BEILIECTBAY.
JlabopaTopHbI€ONbITHI

1.ITomyTHEHHE N3BECTKOBOM BOJBI IIPU IIPOITYCKAHUU YTJIEKHUCIIOTO
ra3za2. Pacrio3HaBaHMEKUCIOTUHINKATOPAMH.
3.I3MeHEeHNEOKPACKUMH IUKATOPOBBILEIOYHOUCPEE.
4.O3HaKOMIIEHUECTTpenapaTaMy,I0MaIllHEeH ITHILKOIbHOH AN TeUKU—pPACTBOPAMUIIEPOKCH1aBO0PO,1a,CTUPTOBOMHACTOMKUNOIaN
HalIaTBIPHOTO CIIUPTA.
IpakTHYecknepadboThHI
3.Ilomydenue,coOupaHrenpacno3HaBaHUEKUCIOPO/Ia.
4. 1IpuroToBIEHHEPACTBOPOBCOIEHCUX3aJaHHONMACCOBOMI0IEH.
OcHoOBHBIEK/JIACChIHEOPTraHNYecKuXxcoeanHeHniiO6001meHnecBeIeHNH000KCH 1aX, MXKIacCu(UKaIum, Ha3BaHUAXuCBOcTBax.C
MOCOOBI TOTyYEHHUsI OKCUJIOB.
OcHoBaHus, uXKJIaccuPpuKanus, Ha3BaHUAUCBOWCTBA. B3anmMo1elicTBUECKUCTIOTAMH, KA CITIO THRBIMHOKCHAAMUUCOISIME. Pa3ioskeHeHepacTBOPUMBIX
ocHOBaHUN.CrIoCcOOBI MOTyYEHHUsSI OCHOBAHHA.
Kucnotsl,uxknaccudukanusuaazpanus. O0mMUeXUMHYECKUECBOMCTBAKUCIIOT. B3anMo 1eiCTBUEKUCTTOTCMETAIITIAMH.
DNeKTpOXUMHUYECKUUpAIHATPsHKEHUITMeTa10B. B3anMo 1eicTBUEKUCIIOTCOKCUIAMUMETAILIIOB.
B3aumopeiicTBe KHCJIOT C OCHOBaHUSMU — peakiusi HeuTpanuzauuu. B3aumoneicTBUe KHUCIOT ¢ COJIIMH.
[Tomy4yeHne0ecKucIoOpoIHBIX
HUKHUCIIOPOJICOAEPKAITUXKUCIIOT.
Conu, ux knaccudukanus U CBoicTBa. B3anmoseiicTBue coyeli ¢ MeTauiaMu, 0COOCHHOCTH 3TUX peakiuid. BzanmopeiictBue coeit
CCOJISIMH.



['enernueckuepsapiIMeTaIIanHeMeTasIa. | e HeTHYecKasCBA3bMEXK Ty KIIaCCAMUHEOPIraHUYECKUXBEILIECTB.

JlaGopaTopHbIEONBITHI

5.B3anMoneiicTBie OKCHIA KAJbIUS C

BOJ1011.6.IloMyTHEHUEN3BECTKOBONBOIBI.

7.Peakiusa

HeuTpanu3anuu.8.BzaumoaeicTBUEKUCI

oTcMmeTtamaMu.9.BzanMoielicTBHEKHCIIO

TCCOJISIMH.

10.0O3HaKOMIIEHHE C KOJUIEKIIUEHN

conei.11..

B3aunMonencTBreCcOIECCOIIMU.
IpakTHYecknepadoThHI

5.PemenneskcriepuMeHTalbHbIX3a/1a4.
Iepuoauveckuii 3akon u Ilepunoanyeckasi cucreMa XMMUYECKUX
jiemeHTOB/.. MeH/e/ieeBau CTPOeHHEATOMA

EcrecTBeHHBIECEMENCTBAXUMUYECKUXATIEMEHTOB:
IeJIOYHBICUILEIOYHO3EMETbHbIEMETaJIIbL, [aJIOT€HbI, HHEPTHBIE(0J1arOpOoIHbIE ) Ta3bl
.AMdoTepHOCTb. AM(OTEPHBICOKCUIBI ¥ TUAPOKCUABI. KOMILIEKCHBIECOTH.
Otxpeitue/l.M1.Menaeneesbiml lepnonnueckorozakonancosaanuenMl lepnoanaeckoicucTeMbIXMMUYECKMXJIEMEHTOB.
AToMbIKaK(pOpMacyIeCTBOBAaHUIXUMUYECKUXAIEMEHTOB. OCHOBHBIECBEIEHUOCTPOCHUNATOMOB. /|0Ka3aTeIbCTBACIOKHOCTUCTPOECHUAATOM
oB. OnbIThl Pezepdopaa. [InanerapHas Moenb CTpOEHHs aToMa.
CocTaBaTOMHBIX si/i€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHAsI aTOMHAasg Macca. B3auMOCBsA3b MOHSATUN «IIPOTOH», KHEUTPOHY,
«OTHOCHUTEJIbHAsIaTOMHAsIMACCay.
Mukpomup.neKTpoHbl. CTPOEHUEITEKTPOHHBIXYpOoBHEaToMoBXUMUYeckuxaaeMeHToBNeNe 1 -20.ITonaTreo3aBepiieHHOMAJIEKTPOHHOM
YPOBHE.
N3otonbl. ®uzndeckuii cMbIC cUMBOJIMKH [leproandeckoit cuctemsl. CoBpemerHas hopmyaupoka [leprnoanyueckoro 3akoHa.
N3MeHeHnsICBONCTBAIEMEHTOB BIIEPUOIAXUTPYIINAX, KAKPYHKIUS CTPOCHUSIIIEKTPOHHBIX000JI0UEK aTOMOB.
XapakTepruCTUKalIEMEHTa-MeTAJUIandIEMEHTa-HeEMEeTAIIIaONXI1010KeHHIoB] lepnonueckoiicucremexummnaeckuxaineMeHTos/[. 1. Menieneena.
JdemoncTpanuu
o PaznuunbiepopMBITAOIUIITIEPHOTUECKONCUCTEMBI.
* Moznenuposanuenocrpoenusllepnonnueckoricucremsr1.11.Menaeneesa.
* MoaennaToMOBXMMHYECKUXAIEMEHTOB.
e MoiemaToMoB3JIeMEeHTOB | —3-ToTepro108

XumuyeckasacBsai3b.OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIEPeaAKIIUH
Nonnasxumuyeckasicssb. M1oHbI,00pa30BaHHbIEATOMaMUMETAUIOBUHEMETAITOB. CXeMbIOOPa30BaHUSIMOHHOMCBA3U ISIONHAPHBIX
coenuHeHU. VOHHBIE KpUCTAIUIMYECKHE PEIMICTKH W (U3MYECKHE CBOMCTBA BEMIECTB C J3THM THNOM pemeToK. [loHsTHe 0 (dopMyIbHOM



€IMHHILIECBEILECTBA.

KoBaneHTHassXMMHYECKasICBSI3b. DIIEKTPOHHBICUCTPYKTYpHBIe(hopMyibl. KoBaneHTHassHENOsIpHASCBS3b. CXeMbIOOpa30BaHUSAKOBAICHTHON
CBSI3U J1s1 OMHAPHBIX COEMHEHUNH. MOIEKyISIpHbIE U ATOMHBIE KPUCTAIIMUECKUE PEIETKH, U CBOWCTBA BELECTB C 3TUM THUIIOMPEIIETOK.

DAeKTpoOoTpULATENbHOCT. Papnexrpoorpunarensnoctu. Kopanentnas
HOJISIPHASXUMUYECKasACBA3b. [l1nosb. CXeMbloOpa30BaHUSKOBAJIEHTHONW MOJSIPHOM CBA3M Ul OMHAPHBIX cOeAMHEHHH. MoJeKyssipHble U aTOMHbIE
KPUCTAJUIMYECKUE PEIIETKY, CBOMCTBA BEIIECTB C STUMTUIIOMPEIIETOK.

Meranmnnueckass XUMHUYECKas CBs3b W METAJIMYECKas KpUCTajuiMyeckas penierka. CBOMCTBA BEIECTB C JTUM THUIIOM PELIETOK.
EnunasnpupoaxuMu4eCKUXCBA3EH.

Crenenb okuciaeHus. CpaBHEHME CTENEHM OKUCIEHUs M BalleHTHOcTu. [IpaBuna pacuéra cremeHel OkKucieHus 1o (opmysam
XUMUYECKUXCOECTUHEHU M.

OKHCIUTENILHO-
BOCCTaHOBUTENIbHBIEpeaKIiy. OnpeIeIeHIeCTeIIeHEeHOKUCIICHUSUTSIIIEMEHTOB,00pa3y IO IMXBEIIECTBAPA3HBIXKIACCOB. PeaK IMMMOHHOT00OMEHANO
KHUCITUTENIbHO-BOCCTaHOBHUTEIbHBIEpeaKInu. OKUCIUTEIbUBOCCTAHOBUTEIb,0KUCIICHUENBOCCTaHOBICHHE.COCTaBICHHE  YPAaBHEHUHOKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIXPEAKIIMHMETOIOMIIICKTPOHHOT 00aJIaHCa.

JdeMoHCcTpannmn
. BuneodparmenTeinciaiibl « IOHHAIXUMAYECKASICBSZHY.
. KonnekuusBenmecTBCHOHHONXUMUYECKOMCBSA3BIO.
. MoaenMMOHHBIXKPUCTAININYECKUXPELIETOK.
. Buneogpparmenteinciaiipi«KoBaneHTHaIXUMUYECKAsCBA3hY.
. KomneknusasemecTBMOJIEKYJIIPHOTOMaTOMHOT OCTPOEHUS.
. Mo ienMMoneKyIIpHbIXMaTOMHBIXKPUCTAITINYECKUXPEILIETOK.
. BuneodpparmenTsinciaiiipi« MeTanandyecKasiXuMUI4eCcKasiCBA3bY.
. Komnexkuns«MeTamibIucIuiaBb.
. B3aumoneiictBuenmakaccepoil,constnolikucnoroi, xiaopugommeau(Il).
. I'openunemMarnusi.
o B3anmoaeiicTBHEXJIOPHONUCEPOBOIOPOTHOUBOIBI.
JlabopaTopHBICONBITHI

I/I3TOTOBJ'ICHI/ICMOILCJ'II/I,HJ'IJ'IIOCTpprmH.ICfICBOfICTBaMCTaHHHQCCKOﬁCBHSH

Conep:xanue nporpaMmMbl  XUMHS 9kiacc(664acoB,2uyaca B HeJeJII0)
IHoBTOpeHNEN0000IeHNECBeIeHNITTOKYPCYSKIacca

bunapusie coenuaenus. OKCUIbI coreo0pa3yrolire 1 Hecoyieoopasyromniue. [ uapokcuapl: OCHOBaHUS, aM(OTEPHBIC, KUCIOTHI.
Cpe,Z[HI/Ie,KI/ICHLIC,OCHOBHLICCOJII/I.

O0600611eHre CBeICHN 0 XUMUYECKUX peakiusax. Kinaccuukanus XuMHUYeCKUX peakuii o pa3IMyHbIM OCHOBAHUSM: COCTAaBY U
YHCIypearupyromux 1 00pa3yIomuxcs BEIECTB, TEIIOBOMY 3(p(eKTy, HanpaBiIeHNI0, U3MEHEHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB,
o0pa3yronmxpearupyonmeBeniecTsa, ¢pase, HCIOIb30BaHUIOKATAIN3aTopPa.

[TonsTHEOCKOpPOCTUXUMUYECKOMpeaKInu. DaKTOPHI, BIUSIOIMEHACKOPOCThXUMUIECKUXPEAKIIUHN  TPHPOIapearupyomuXBEIIeCTB, UXKOHIIE



HTpaLys, TeMIIEpaTypa, MJIOLIa b CONPUKOCHOBEHU, HanuueKkaranuzaropa.Karamus.
JdemoncTpanuu

o  O3HaKOMIJICHHECKOJUIEKIIMIMUMETAJUIOBUHEMETAILIIOB.

o O3HaKOMJICHHECKOJUIEKIIMSIMUOKCHI0B, KU CIOTUCOJIEH.

e 3aBUCHUMOCTbCKOPOCTUXUMUYECKONPEAKIIUUOTIPUPObIPEAruPYOINXBEIIECTB.

e 3aBUCHUMOCTbCKOPOCTUXUMHUUECKONPEAKIIMMOTKOHLEHTPALMMPEarupy oI XBeLEeCTB.

3aBUCUMOCTHCKOPOCTUXUMUYECKONPEAKIIMUOTILIONIAUCOIIPHUKOC

HOBEHUSPEAruPyIOUTNXBEIIECTB( «KUTISIIIIUNCION»).

e 3aBUCHUMOCTHCKOPOCTUXUMUYECKONPEAKLIMNOTTEMIIEPATY PbIPEArUPYOLINXBEILECTB.
JlabopaTopHbIEONBITHI

1. PeakuusiHeTpain3anum.
2. PaznosxeHunenepokcu1aBo10poaacoMolsroKaTana3bikapTodens
XMMH4YeCKHEePeaKINUBPACTBOPAXIJIEKTPOJIUTOB
[ToHATHEO002IEKTPOTUTHYECKON AN CCOITMAIINN. DIIEKTPOTUTHIMHEAIEKTPOIUTHL. MeXaHU3MIUCCOIIMAIIMUAICKTPOIUTOBCPA3TMYHBIM
xapakTepoMcBs3u. CTeneHbAIEKTPOIUTHYECKOU IccoInaui. CUITbHBICUCIIA0BICAIEKTPOIIUTHI.
OcCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTHYECKON nuccounanuu. Knaccudukanus noHOB U ux cBoicTBa. KucioTel, ocHOBaHUS U
CONUKAKAIEKTPOIUTHI. MIXKiaccupukanus uauccoruanus.
OO01MexMMHYECKHECBONCTBAKUCIIOT: N3MEHEHNEOKPACKUMHIMKATOPOB,B3aUMO,1€H CTBUECMETAJUIAMU,0KCUJAMUUTUIPOKCUIAMUMETAILIIOB, U
consiMu. MoneKkynsipHbled HOHHBIE(TIOJHBIEH COKpaIllEHHbIE)ypaBHEHUAPEAKIIUH.
XHAMHYECKUICMBICIICOKPAIEHHBIX YPABHEHUN. Y CIIOBUAIIPOTEKaHUAPEAKIIMUMEK Ty IIEKTPOIUTAMUIOKOHIA. PATaKTHBHOCTUMETAIIIIOB.
OO01mexuMHYeCKUEeCBONCTBAILEI0Y eI : B3aUMO e ICTBUECKUCIIOTAMH,0KCHIaMUHEMETAIIIOB,COIIMU. OO1IIMEeXUMUYECKUECBOICTBAaHEPACT
BOPHUMBIXOCHOBAHMI:B3aUMO/IeHCTBUECKUCIOTAMH, Pa3I0KEHUETPUHATPEBAHNH.
OO01mexuMHYeCKUEeCBONCTBACPEIHUXCOJIEN :B3aNMOIECTBUECKU CIIOTaM U, I1I€I0YaMU, CoIIMUUMeTau1aMu. B3auMoielicTBUEKHCIIBIX comei
CO ILIEJIOYaMH.
IM'uaponms, kakoOMEHHOEB3anMOACHCTBUECOICHCBOIOM. [ MIPOIM3COMMCHITLHOTOOCHOBAHUAN CIIA00MKUCITIOTHL. I M OIN3CcOMMCcIIabor00CHOBA
HUA U cunbHOMKHCIOTHIL. HIkanmapH.
CBolicTBa KHCIIOT, OCHOBAaHHMM, OKCHJIOB MW COJIEH B CBET€ TEOPUU IJIEKTPOJUTUYECKONM JUCCOLMAIMM M OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
JlabopaTopHbIEONBITHI.
3. M3MmeHeHHEOKpacKUUHAUKATOPOBBKUCIOTHONWCPEIE.
4.  PeakuusHEHUTpaIM3alMUPaCTBOPAIIENOUNPAZTUYHBIMUKACIOTAMH.
5. Bs3aumonencTBUEKUCIOTCMETAIIIAMU.
6. KauecTBeHnHas peakmus Ha KapOoHaT-
noH.7.KauecTBeHHasi peakiiysi Ha XJIOPUJ - UK
cynbdaT-HOHbI
8. I3MeHeHune oKpacKu WHIUKATOPOBIICIIOYHOU CpeJie.



9.B3anMo1eliCTBUEIIETOUYECHCYTIIEKUCIBIM Ta30M.



IpakTHyecknepadoThHI
1. CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCUJIOB U COJIEH B CBETE TEOPUH IEKTPOJIUTHUUECKOM TUCCOIUAIIMN U OKUCIUTENIBHO -
BOCCTAHOBUTEJIBbHBIX PEAKLINM
HeMeTa/sibIMuXCOEIMHEHHUS

CrpoenueatomoBHemeTaioBunxmnonoxenuesl leppoanueckoiicucreme. PaganekrpoorpuniaresnibHocT. Kprucraminueckue pemeTku
HEMETaJUIOB — TPOCThIX BEHIECTB. AJoTponuss W ¢ mnpuyuHbl. @usnueckue cBoMcTBa HemeTawioB. OOmMe XUMHYECKUE
CBOMCTBAaHEMETAJIJIOB: OKUCIUTEIbHBIE BOCCTAHOBUTEIIBbHBIE.

l'anmorensl, cTpoeHne uX aTOMOB M MoJieKyJd. Puznueckue M XUMHUYECKHE CBOWCTBA TaJOT€HOB. 3aKOHOMEPHOCTH HW3MEHEHUSs
CBOMCTBraJIOr€HOB B 3aBUCHUMOCTHU OT UX MojokeHus B Ilepmonmnueckoil cucreme. HaxoxaeHue rajaoreHoB B IPUPOAE U UX IOITYUYEHHE.
3HaueHue UMPUMEHEHUETaI0r€HOB.

["anoreHoBOJOPOIBINCOOTBETCTBYOIIUEUMKHCIOTHI: TNIABUKOBAS, COJISIHASL, 0pOMOBOIOPO IHAS, HOI0BOIOPOAHAS. | alOreHu IbI.
KauecTtBeHHbIepeakiuuHaraioreHu1-uoubl. I [pymMeHeHnecoe IMHEeHNITaa0re HOBUMX OO0 MUECKASIPOJIb.

ObmasxapakrepuctrkadieMenToB VIA-rpynnsl. CepaBnpupoaerneenonydyeHre. AJNIOTPOMHbIEMO U UKALIACEPHIMUXCBONUCTBA.
XUMHYECKNECBONCTBACEPHINECTTPUMEHEHNE.

CepoB0o0pO/1:CTPOCHUEMOIICKY b, PU3MUECKUENXUMUUECKUECBOICTBA, ToTyYeHHen3HaueHne. CepoBOAOPOTHASKUCIIOTA.
CynbdunpmmnxsHauenue.JJroMmuHopopsl.

Oxkcuncepoi(1V),cepauctaskuciora,cynbhpuTel. KauecTBeHHasIpeaKIIUIHACY TH(UT-HOH.

Oxkcuacepni(VI),ceprasikuciora,cyinbdarsl. Kpucramioruaparsr. KauecTBeHHasipeakusiHacyib(haT-uoH.

CepHast KuCJIOTa -CHUJBHBIN 2yeKTponauT. CBoiicTBa pa30aBICHHOM CEpPHOM KHCJIOTHI, KaK THUIIMYHOW KHCIIOTHI: B3aMMOJICHCTBHE
CMETaJUIaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHJIaMH, OCHOBAaHUSMU U aM(OTEpHBIMH THUIPOKCHIAMU, coisiMu. KadecTBeHHas peakuus
HacyJb(aT-1oH.

OobmasxapakTepucTuKa’ieMeHToBV A-

Ipynmbl. A30T,CTPOCHHEATOMAUMOIIEKYJIbl. DU3NYECKUENXUMUYECKUECBOICTBaUIIpUMEHEHHEea30Ta. A30TBIPUPOJIEU €roOHOI0rHIecKast poib.

AMMHaK,CTpOCHUEMOIIEKYIBIN(DU3HUECKUEeCBONCTBA. AMMIAYHAsBOA, HAIATBIPHBIACIUPT, THIpaTaMMHaKa. JJoHOpHO-
aKlLenTopHbIIMexaHn3M00pa3oBaHUsIKaTHOHaaMMOH M. BoccTanoBuTeNbHBIECBOMIcTBaaMMuaka. ConraMMoHusinuxnpuMenenmne. Kauectsennasp
€aKIMSIHAKATUOH aMMOHHUS.

Oxkcuapiazora:Heco1e00pa3yoIMEUKUCIOTHbIE. A30TUCTAIKUCIIOTAMHUTPUTHI. A30THAsIKMCII0TA,ECTI0Ty YeHUECBOMCTRA.

Hurparsl.

®ocdop, crpoenue aroma u amwrorponus. docouasl. dDochun. Oxcun dochopa(V) u oprodpochopnas xucnora. DocdarTsl.
docdopubiey100peHus. IHCeKTUIIIBI.

OO6mas xapakrepucTuka 31eMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHMSI aTOMOB, MPOCTHIX BELIECTB M COSAMHEHHH B 3aBUCUMOCTHU
OTIONIOKEHMS ANIeMeHTOB B Ilepuonuueckoil cucreme. Yriepoa. AJUIOTponHble MOAUHUKAIMK: anMa3, rpaduT. AMOpGHBIA YIiepoa U ero
copTa:ca)ka,akKTHBUPOBAHHBIMYTOJIb. A ICOpOITHs. X MMHYECKUECBONCTBA yriiepoia. KOKCoOXuMUUIecKoepon3BOICTBOUETONPOAYKITHs. KapOubl.



Oxkcunyrnepoaa(Il):crpoennemonexynbl,mostyueHuenerocsorctea. Oxcuayriaepoaa(IV):crpoeHueMoneKy b, oIy 4eHUEUErOCBOMCTBA. Y TOJT
bHasSKUCI0TA. COMMYTOIbHOUKHUCIOTHI: KapOOHATHIUTHIPOKapOOHaThL. TeXHUUeCKasuInIIeBas coja.

HeoprannuecknenopraHnuecKueBeecTBa. Y TIIeBO0POIbl. X MMHUYECKOCCTPOCHUEOPTaHNYECKUXBEILIECTB,KAKIIOPSIIOKCOSAMHEHUSATOMOB
BMOJIEKYJIETIO BaJICHTHOCTH.

MertaH,3TaH,KaKIpeaesbHbICYTIIeBOI0POIbl. DTUIICHUAICTUIICH, KaKHETIpeIe/IbHbIe(HEHACBIIIICHHBIE ) yTI1eBo10poibl. openueyrieBoopoos. Kauecr
BEHHbIepeaKIIMUHAHEIPEI1eIbHBICCOSTUHEHUSI.

OTUIIOBBIACIIMPT,ErONoNyYeHHEe, IpuMeHeHnenpu3nonornueckoeeiicreue. T pexaromusiiicnuprrianneprs. KadyectBeHHasIpeaK TUTHAMHOT
0aTOMHBIECITUPTHI. Y KCYCHAs-IIPEICTaBUTENBKIACCAKAPOOHOBBIXKHUCIIOT.

Kpewmnuii,crpoenneero atromarcpoiictBa. Kpemuuniisnpupoae. Cunnuuapiicunatd. Oxeun kpemuusi(1VY).Kpemuuepaskuciora nee
COJIH.

[TpousBonacTBOCTEKIanieMeHTa. [ [po Iy KIIMSICUITMKATHOUIIPOMBIIIUIEHHOCTH : ONITUYECKOEBOJIOKHO,KepamuKa,hapdop,pasHc.
OnTHYecKOeBOJIOKHO.

HewmeramnsiBnpupone. @paxipoHHasmeperonKaKiuaKoroB0o3 1y XaKaKkcIocoOmory9eHUsIKUCIIOpo1a,a30Ta,aprona. [ lomyuennedocdopa,kpem
HUS, XJI0pa, oAa. DIEKTPOIU3 PaCTBOPOB.

[TomyuyeHne cepHON KUCIIOTHI: CBHIPhE, XUMH3M, TEXHOJIOTHYECKAs! CXeMa, METO KHIIAIIETO CJI0s, IPHHIIUIIBI TETII000MeHa,
IPOTUBOTOKAULMPKYJsiuu. Oneym.IIponsBoacTBoaMMHaKa: CbIpbe, XUMHU3M,TEXHOJIOTHYECKas CXeMa.

IIpakTnyecknepadoThI

2. VI3y4eHnecBONCTBCOITHONKHUCIIOTHI.

3. I3y4eHnecBOMCTBCEPHOUKHUCIIOTHI.

4. Ilony4yeHneaMMuaKkann3y4YeHUEeEerOCBONCTB.

5. IlosyyeHneyrieKnciorora3an n3y4eHueerocBO1 CTB.

MeTtannpinuxcoeJUHeHHU
[Tonoxxenne wmeramioB B Ilepuonnueckodt cucteme xumuueckux osiemeHToB J[. M. MengeneeBa, CTpoeHHME HX aTOMOB H

KpucTaylIoB. MeTanndeckascBa3bUMeTaNINYECKAIKpUCTAIIINYECKasipenieTka. DU31MuecKueCBONCTBAMETAIIIOB: DJIEKTPO-
UTEIUIONPOBOAHOCTD,0TPAXKAIOLIASICIIOCOOHOCTD, MIACTUYHOCTh. CIIaBbIYEPHBICUIIBETHBIE.
Metannsl Kak BOCCTAHOBUTENM. OJEKTPOXMMHMUYECKUN pAd HanpshkeHW. B3auMozelcTBue METalUIOB € HEMETalllaMH, OKCHUIaMH,
KHCIIOTaMU,COISIMU. ATTIOMUHOTEPMHSI.
CrtpoeHre aTOMOB M MPOCTHIX BEIIECTB INEIOYHBIX METAJUIOB. 3aBHCUMOCTh (DM3NYECKMX M XMMHUYECKHMX CBOMCTB IIEJTOYHBIX METaJIOB
0T3apsAoB saep uUX atoMoB. OKCUIBI U THUAPOKCUIBI LIEJIOYHBIX METAJUIOB, UX IMOJy4YeHHe, CBOWCTBA, NMpHUMeHeHue. Baxueilmue conu
L1eJI0YHBIXMETAJJIOB, UX3HAUEHUEB)KUBOWN HEXXUBOW TPUPOIEUBKU3ZHU YEJIOBEKA.



CtpoeHrne aTroMOB U TIPOCTBIX BEIIECTB IIEIOYHO3EMEIbHBIX METAUIOB. 3aBUCUMOCTh (DM3MYECKMX M XHUMHYECKUX CBOHCTB
IeJI0YHO3EMETbHBIXMETAUIOB OT 3apsiIoB si7ep UX aToMoB. OKCUABI U THIPOKCU/IBI IIETOYHO3EMEIbHBIX METAIIJIOB, UX MOJyYeHHE, CBOMCTBA U
npuMeHeHHe. BakHeHIeco menouHo-3eMelIbHBIXMETAJLIOB, MX3HAYEHUEBIIPUPOICHKIU3HNYeTI0BeKa. KapOoOHATHIMTHAPOKAPOOHATHIKATBIIHSL.
XKéctkocth BoAbI: BpeMeHHas M mocTosiHHas. CrnocoObl ycTpaHeHHs] BpeMEHHOM JKEcTKOCTH. CrnocoObl yCTpaHEHHsS IOCTOSHHOM
xectkocTu. MornTh1. CoeTMHEHUSATIOMIUHHISIBIPUPO/Ie. XUMIYECKHeCBOHCTBaATFOMIHS. OCOOCHHOCTHOKCH IAUTHIPOKCH TaaTFOMUHISIKakaM (o
TEpHBIX COeAUHEHUN. BaxHeleconuanoMUHUsI(XJI0pU I, cyabdar).

Ocobennoctu ctpoeHus: atoma >kenesa. JKenezo B mpupone. Baxkueiimue pynbr skene3a. Oxcuasl u rugpokcuabl sxkeneza(ll) u sxeneza(Ill).

Commxenesa(Il) mwxeneza(I1l).O6HapykeHHEMOHOB KaTHOHOB)KEJIE3aBPacTBOPE. 3HAUCHUECOCIMHEHUM JKee3a.

Koppo3uss xumuueckas ¥ 3JIEKTPOXUMHYECKas. 3aluTa METalIOB OT KOppo3uu. MeTayuiel B TpHpOJe: B CBOOOJHOM BHJIEC U B BHJIC

coenunenuil.Ilonstueomeramnypruu. UepHasuupernasmetanyprus. [ lupomeramnyprus, 'Tu IpOMeTaILTy prusi,3JIeKTpoMeTaITy prus. JJoMeHHbIIIp

omnecc.llepepaboTkadyryHaBcTainb. IJIEKTPOJIU3 PaCIIIaBOB.

JlaGopaTopHbIEONBITHI

39. ITony4yeHnen3BeCTKOBOMBOIBIMOIIBITHI CHEX.

40. [Tosryuenuerunpoxcunonxeneza(Iu(I1I).

41. KauecTBeHHbIEpEaKIIMMHAKATUOHBLKEIE3a
IpakTnyecknepadoThI

6. [TomyueHnexecTKONBOABINCIIOCOOBIEE YCTPAHEHHUS.
7. PereHnesKkcriepuMeHTAIbHBIX3aJaunioTeMe« MeTasy».

XUMHUSAHOKpYKaOLIascpeaa
Crpoenune3emiu:aapo,MaHTHs,3eMHasIKOpa, UXXUMHUeckuiicocTaB.JIutochepanecxummuueckuiicocras. Munepansl. Py ibl.
Ocanounsienoposbl.Ilone3npienckonaemple. XuMUYeCKUHCOCTaBrUApochepbl. XUMUUECKUHCOCTaBATMOC(EPHI.
VCTOYHNKH XUMUYECKOTO 3arpsi3HEHNs OKpy Karoliel cpezpl. [1o0anbHble SK00rHuecKkre npo0ieMbl YeJI0BeYeCTBA: TapHUKOBBIN
3¢ (heKT,KUCIOTHBIE A0 AU,030HOBBIEABIPBI. MK Ty HapOTHOECOTPY AHUUECTBOBOOIACTHOX PAHBIOKPYKAIOLIEHCPEIBIOTXUMUYECKOT03aT PS3HEHHUS.
«3eNCHAAXUMUA.
JdemMoHcTpanuu
o Buneodparmentsincnaitipi«CTpoeHne3eMINNEEXUMHUECKUICOCTABY.
o KomnekuusaMrHepaloBUTOPHBIXIIOPO/.
o Komnexuusa«Pynpmeraniosy.
o Buneodparmentsiuciaiiapi«l 100anbHbIEIK0IOTHUECKUETPOOIEMBIUETIOBEYECTBAY.
JlabopaTopHbIEONbITHI
43, N3y4yeHuerpanura.
O000meHne3HAHUITNIOXMMHUU3AaKYPCOCHOBHOM HIKOJIbI.



rpynnslIIpencraBureny.

HoaroroBkakOCHOBHOMYTIOCY/IaPCTBEHHOMYIK3aMEHY

CtpoeHure aToMa B COOTBETCTBUH C MOJIOKEHUEM XUMHUECKOro 3neMeHTa B [lepuoanueckoii cucreme. CTpoeHHE BellecTBa:
XUMHYCCKAACBA3h U KPUCTAJINIMYCCKUC peH_IéTKI/I. 3aBUCUMOCTH CBOﬁCTB, O6pa30BaHHBIX QJICMCHTaMU MPOCTHIX BCUICCTB (MCTEUIJIOB,
HEMETAaJIJIOB,0J1aropoIHBIXTa30B )oTHoN0KeHU I eMeHToBBl leproguueckoiicucreme. TunonorussHeopraHn4eCKMXBEIECTB, AeIEHUEUXHAKIIACCHIN

[Tpu3HAKMNY CTOBHUSANPOTEKAHUSIX UMHUECKUXPEAKIIMNA. TUITOIOTUSIXUMUYECKUXPEaKITUIITIOPa3TNIHBIMOCHOBaHUSM. PeakiiunronHorooomena. OKuc
UTEJBHO-BOCCTAHOBUTEIIbHBIEPEAKLINN.
XHMMHUYECKUECBOMCTBANPOCTHIXBEIECTB. XapaKTepHbIEXMMUUECKHECBOM CTBACOIC00Pa3yOIINXOKCHA0B,'MIPOKCH10B(OCHOBAaHU M, KUCIOTHAM(POTEPHBIX
THJIPOKCUIOB), COJIEH.

IV. TemaTuueckoennanupoBanuedaacc

Ne O6opyaoBaHue Temaypoka dopma BuabryyeOHoiiiesiTe IbHOCTH
n/m Toukupocra. OopraHm3anuu
ypoKa
HavyanbHbIENOHATHS U 3aKOHBI XUMHHU(21 1)
1 IIpeamer xumum. YpokycBoeHus OOBSCHSIOT, YTO IPEIMETOM U3YUEHHS] XUMUU SIBIISIFOTCS BEILIECTBA,
Ponpxumuu B HOBBIX3HAaHUU UXCBOMCTBAaUUXIIPEBPALLCHN. Pa3mnyaroTTeanBeeCcTBa, BEECTBAUMATE
JKU3HUYEIIOBEKA puansl. Y CTaHaBINBAKOT IPUYUHHO-CIIEACTBEHHBIE CBSI3H
MEX 1y CBOMCTBAMUBEIECTBY UXIIPUMEHEHUEM
XapakTepu3yrT MOJIOKHUTEIBHYIO U OTPULIATENIBHYIO POJIb XUMHH
BKHM3HHCOBPEMEHHOT'O OOIECTBA.
ApPryMeHTHPYIOTCBOCOTHOIICHUEKXeMOpInuuxemopoouu.
2 Meronsl YpokycBoeHus XapakTepru3yr0TOCHOBHBIEMETOIbIN3yYECHHUSIECTECTBEHHO-
U3Y4YEHUAXUMUH HOBBIX3HAHUU Hay4YHBIX JUCLUIUINH.

[IpuBongTpuMepbIMaTepraIbHBIXU3HAKOBBIX I CUMBOJIBHBIXMO/IEIIEH, 1
CMOJIb3yEeMBIXHA ypOKaX (PU3MKH,0M0I0THUUTeorpaduu.
CoOuparor 00BEMHBIE U IIAPOCTEP)KHEBBIE MOJEIH  HEKOTOPBIX




XUMHNYCCKUXBCIILICCTB

BxonHas Kontponenbiiiypok | [IpuMeHsroTHanpakTHKepaHeen3ydeHHbIMaTepHaL, padoTasorpymniamc3
JMarHOCTUYECKast aJaHUSAMUAPA3HOIOYPOBHSACIIOKHOCTH,

paboTta BBINOJIHAIOTKOHTPOJILHYIOPA0OTY.

ArperartHbie YpokycBoeHus Pa3nuyaroTTpUarperaTHpIXCOCTOS HUSABEIIECTBA. Y CTAHABIUBAIOTB3
COCTOSTHUSIBELIECTB HOBBIX3HAHUN aMMOCBS3UMEKYHUMH HA0CHOBEB3aUMHBIXIIEPEXO/I0B.

NnmrocTpupyroTATUIIEPEXOABITPUMEPAMMU.
Hab6:mro 1aro TXUMHYECKHIAKCITIEPUMEHTH 10 MBBIBOIBIHA0OCHOBEHAOITIO T
€HUU

udposas [T.pNel«3nakomcTBOCHA | YpOK-IpakTuKyM | Pabotator ¢ mabopaTOpHBIM 000pyI0BaHHEM U

naboparopnsRELEON 60paTopHEIMOOOPY10BA HarpeBaTeIbHBIMUIIPHOOPaMUBCOOTBETCTBUUCIIPABUIIAMUTEXHUKHOE3011a
LindpoBoit HUEM. CHOCTH. BBINIOIHAIOT IPOCTENIINE MAHUITYJILUH C

JATYAKTEMIIEPATyPhI [IpasunaTbrnpupabores 1a60paTOPHBIMOOOPYOBAaHUEM: € JJAOOPATOPHBIM ILTATUBOM, CO
CnuproskaCseua. KaOMHETEXUMUM cnupToBKOHODOPMIISIIOT OTUET OIIPOJICTaHHOM padboTe

Hudposas dusnuecKue siBICHUS KomOunupoBanHslii | PazanuaroTgpusnuecknenXxuMuIecKuesiBIeHUs YuCThIeBemecTBancMec. K
naboparopusRELEON BXUMHUHU YPOK JTaccu(pUIUPYIOTCMECH.

[TpuBoaATIPUMEPHI CMECEH Pa3TUYHOTO arperaTHoOro
COCTO?IHI/IH.YCTaHaBHHBaIOTHquHHHO-
CJIe/ICTBEHHBIECBI3UMEX Ty PU3NYECKUMHUCBONCTBAMHUBEIIECTBCMECUUCTIOC
00amMu uxpazeneHus.

Pa3mmyaroTHX, 0NMMCHIBAIO THXAPAKTEPU3YIOTIPAKTHIECKOC3HAUCHHE.

IT.p.Ne 2
«AHAINU3TIOYBBD)

YpoK-IpakTUKyM

Paboratot ¢ 1abopaTopHEIM 000PYOBAHUEM U
HarpeBaTeIbHBIMUIIPHOOPAaMUBCOOTBETCTBUHUCIIPABUIIAMUTEXHUKHNOE3011a
cHOCTU.BBImONHSAIOT npocTeiiiue npuéMel 0OparieHus ¢
71a00paTOPHBIMOOOPYAOBAHHUEM: BOPOHKOM, (DUITBTPOM,CITHPTOBKOIA.
Hab6mronaroT3acBOMCTBAMUBEIIECTBUSBIICHUSIMHE, TPOUCXOIIITUMHUCBEIIEC
TBaMHU.
OnuchIBalOTXUMUYECKUIIKCIIEPUMEHTCIIOMOIIBIOPYCCKOTO(POIHOT0)sI3bI
Kau S3bIKAXUMUH.

J1e1at0TBBIBOABINIOPE3YIHTATAMIIPOBE IEHHOT03KCIIEPUMEHTA

ATOMHO-
MOJIEKYJIIPHOCYUYEHHE.
XUMHUYECKUEDIIEMEHTEI

YpokycBoeHuUs
HOBBIX3HAHUU

OOBACHSAIOT, 4TOTAKOSXUMHYECKUMIIEMEHT,aTOM,MOJICKYJI1a,aJUIOTPOITUS, U
OHBL.

PaznuuaroTpoCThIeNCII0KHBIEBEIIECTBA, BEIIECTBAMOJICKYIIPHOTOUHEMO
JIEKYJISIPHOTOCTPOCHUS. YcmanasnuearomnpuanHHO-




CJIEICTBEHHBIECBS3UMEK Ty COCTAaBOMMOJIEKYJINCBOMCTBAMHUAIIOTPOITHBIX
MoAU(UKAITUHKHUCIIOPO/Ia.
DopMyITHPYIOTOCHOBHBICTION0KECHUAATOMHO-MOJIEKYISIPHOTOYYECHU S

9 3HaKu VYpoxk- Ha3zpIBaroT 1 3anIMCBHIBAIOT 3HAKU XUMHUYECKUX
XUMUYECKHUXIIIEME HCCIIEI0BAHNE AIIEMEHTOB. XapaKTepU3yITHH()OPMAIHIO,KOTOPYIOHECY T3HAKU
HTOB. XUMHYECKUXDIIEMEHTOB.
OOBACHAIOTITUMOJIOTMUECKHEHAaYaJaHA3BAaHU X UMW YECKUXAIIEMEH
TOBHU MXOT/I€IbHBIXTPYIIIL.
10 [Iepnonnueckas Ypok- OnuchIBalOTCTPYKTYPY TaOJUIBI XUMUYECKHUX AJIeMeHTOB /1.
TaOIUIAXUMHUECKUX HCCIIEJOBAHNE N .MenneneeBa.Pa3znnuaroTKOPOTKONEPHOAHBINUAINHHO-
anemeHToB/[. 1. nepuoaHbiiiBapuanThll lepuoanueckoricucremsr/l. 1.Menneneena
Menneneena.
11 Xummuueckuepopmyibl YpokycBoeHus OToOpaXkaroT COCTAB BEILECTB C MOMOLIbI0 XUMHUUECKUX
HOBBIX3HaHUH ¢dopmyi.PaznuyaroTuHaekcbinkodGppumentsl. HaxoasrorHocure
12 XuMHUecKueopMyIIbl Ypok- JIbHYIOMOJIEKYJISIPHYIO MAacCy BELIECTBA U MaCCOBYIO JIOJIFO
HCCIIEI0BAHNE XUMHYECKOT03JIEMEHTAaBCOEINHEHHH.
TpancanpyoTuH(hOpMaInio,KOTOPYIOHECY TXMMHUECKHE()OPMYIIbI
13 BanentHoCTh YpokycBoeHus OOBACHSIOT, YTO TAKOE BAJIGHTHOCTh. [IoHMMaIOTOTpakeHNEe
HOBBIX3HAHUH MOPSIKaCOEINHEHNUIaTOMOBBMOJIEKYJIaX BEILIECTBIIOCPEACTBOMCTPYKTY
14 BanentHocts VPpOK-TIpakTHKYM | PHBIX()OPMYIL. Y 4aTCACOCTABIATE()OPMYIBICOETMHEHUMITOBATIEHTHOCTH
"
OIpeIeNIAThBATICHTHOCTHAJIEMEHTA0()OPMYIIeeroCOeAMHEHUS
15 XUMHUYECKUEPEAKIIUH. O606maromuit XapakTepu3yrTXUMUYECKYIOPEaKIIMIONeCyYaCTHUKOB(PEareHThIUITPOIYK
YPOK TBIPEAKLINN).
OnuChIBaIOTIIPU3HAKUH YCIOBUATEUEHUSIXUMUYECKUX
peaxuuii. PaznuuaroakzorepMuueckensHgoTepmMuaeckruepeakinu. Cootn
OCSTPEAKLIUUT OPEHUANIK30TEPMUYECKUEPEAKIIN.

16 | Beco 3aKoH YpokycBoeHus @OopMyIUPYIOT 3aKOH COXPaHEHUs1 Macchl BenlecTB. COCTaBIIAIOT Ha
TEXHOXUMUHUCCKUCHITH COXPaHEHUAMACChI HOBBIX3HAaHUI €roOCHOBEXMMHUYECKHEypaBHEHUS. T paHCIUPYIOTHH()OPMALIHIO,KOTOPYIOH
JICKTPOHHDIC, BEILECTB. €CYTXMMHYECKMEYPABHEHHUS.

Eiii?ggggiaﬂ XUMUYECKUECYPaBHEHUS DKCIEPUMEHTAIBHOIIOATBEPKAAI0TCIIPABEUIMBOCTE3aKOHACOXPAaHE

250M1;105KKaIISICOKATaH
us

BCIICCTB

HUAMACChI BEIICCTB




17

XUMHUYECKUECYPABHEHUS

YPpOK-IIPaKTUKYM

18

THUIBIXUMHYECKUX

YpokycBoeHus

KnaccupummpyroTxuMidecKuepeakimiuInonpru3HaKkyIncIancocTaBa




peaKmuii HOBBIX3HAHUI pPEareHTOBUIIPOLYKTOB. XapaKTePU3yIOTPOJIbKATAIN3aTOPABIIP
19 Tunst VPOK-NIPaKTUKYM | OTCKAHHUXUMHYCCKON PEaKIIUH.
XUMHYECKUXPEAKIIU Habnr01210 THOTIMCBIBAIO TXMMUYECKHIAKCIIEPUMEHTCIIOMOIIBIOPY CCKOTO(
i POJHOTrO0) A3bIKA U SI3BIKAXUMUU
20 [ToBTOpeHue O6o06maromui O06001Ial0T U CHCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
o0o0IIeHueTEM YpOK «HavanpHbIeNOHATHAN3aKOHBIX UMUK . [ [pUMEHsAI0THaNIpaKTUKEpaHee3yy
b1 SHHBIIIMaTepra,padoTasnorpynaMc3aJaHusIMAPa3HOT Oy POBHS
«HavanbHble MOHATHS CJI0)KHOCTHU
3aKOHBIXHUMU I
21 K.p.Nel«Havanbublenons VYpok — [TpuMeHsIOTHaNIpaKTUKEpaHeen3yYeHHbIMaTepras,padoTasnorpynmnamc3
TUSN3aKOHBIXUMUID) KOHTPOJISI3HAHWH | aZaHUSAMHUPA3HOTOYPOBHSCIOXKHOCTH,
o0yJaroImuxcs BBINTOJIHAIOTKOHTPOJILHYIOPA0OTY.
BaxxuelimuenpeacraBuTe/JnHeopranndeckuxsemecTs. KosnuecreeHHbleoTHOIEHUIBXUMUM (184)
22 Bosnyxuerococras YpokycBoeHus XapakTepus3yoT 00bEMHYIO J0JII0 KOMIIOHEHTa TaKO!
HOBBIX3HAHUHN IPUPOJHONTAa30BONCMECH, KAKBO3TY X, 1
PaccUnTHIBAIOTECTIO00BEMYITONCMECH.
OnuceiBatoT 00BEMHBIHN cOcTaB aTMOC(EPHOTO BO3AyXa
UIIOHUMAIOT3HAUYEHHEIIOCTOSIHCTBAITOI OCOCTaBa ISI30POBbS
23 Kucnopon YpokycBoeHUs XapakTepHu3yloT 030H, KaK aJUIOTPOITHYIO MOAN(DUKAIIUIO
HOBBIX3HAHUH Kucinopoaa. OnuchBaIOTPU3NIECKUE U XUMUYECKHE CBOWCTBA, MTOTyYCHHE
UIPUMEHEHNEKHCII0PO1aCUCIIONb30BaHUEMPYCCKOTO(POTHOT O )sI3bIKA3bI
KaXVMHHU.
Y cTanaBIMBaOTIPUYHUHHO-
CJIEZICTBEHHBICCBS3UMEK Ty PH3NIECKUMUCBONCTBAMH KHCIOPOAa U
criocobamu ero cooupanus. [IpoBoasT,HaOIIOJAIOT U OMUCHIBAIOT
XUMHYECKHH SKCIEPUMEHT IO TTOYYSHHI0,COOMPAHUIO M PACTIO3HABAHHIO
KHCJIOPO/ia C COOJI0ACHUEM MTPABUITEXHUKHOE30aCHOCTH
24 IL.p.Ne3«ITomyuenue,c YpoxknpaktukyM | PaGoratoT ¢ 1abopaTopHbIM 000py/IOBaHUEM U
obupanue HarpeBaTeIbHBIMHIIPHOOpAMH B COOTBETCTBUH C TTPABUIIAMU TEXHUKHU
MPaCMO3HABAHUEKHUCIT 6e3onmacHOCTU. BhIMONHAIOT pocTeiiime npuéMbsl 00palieHus ¢
opoaa» 71a00paTOPHBIMOOOPYIOBAHUEM: COOMpPATh IPUOOP 711 TTOJTYICHHS Ta30B,

IIPOBEPSATH
€rOHarepMEeTHYHOCTHHHCIIONB30BaTh IOy YEHUSKUCIOPOIA.
CoOuparoTKUCIOPOAMETOIOMBBITECHEHUIBO3 Iy Xanupacno3Hatorero. Haon
10JJAI0T3a CBOMCTBaMU BEILIECTB U SIBJICHUSMH, IPOUCXOAAIIMMHU




CBGH.[CCTBaMI/I.OHI/ICBIBaIOTXI/IMI/I‘ICCKI/II\/JIE)KCHepI/IMCHTCHOMOH_IbIO




€CTECTBEHHOTO(PYCCKOTOMIIN POAHOTO)SI3bIKAUA3bIKAXUMUH.
CocCTaBIsAIOTOTYETIIOPE3YIbTATAMIIPOBEICHHOT OAKCIIEPUMEHTA

25 Oxcuppl Ypok- BrlaensorcyecTBeHHbIEIIPU3HAKMOKCUI0B. JJal0THA3BaHUAOKCH JOBIIOUX
HCCIIEI0BAHNE bopmynam.CocTaBisIIOTHOPMYIBIOKCHIOBIOUX HA3BAHUSIM.
XapakTepru3yrOTTaKUXITPEACTABUTENEHOKCH 0B, KAKBOIA, yTJIEKUCIIBIATa3H
Heram€Hasi H3BeCTb
26 Bonopon YpokycBoeHus XapakTepu3yrTCOCTaBMOJIEKYJIbl, PU3NUECKUEUXUMUYECKUECBOIIC
HOBBIX3HAaHUU TBa,l10Jy4YE€HUEUTIPUMEHEHUEBOI0PO/I1A.
Y craHaBIMBaOTIIPUYUHHO-
CJIE/ICTBEHHBIECBSI3UMEX Ty PU3NUECKUMUCBOICTBAMH U CITIOCOOAMHU
coOupaHusi BOJOPO/1a, MEKIY XMMHUYECKUMHUCBONCTBAMUU
€rONPUMEHEHUEM.
27
28 Kucnorsr YpokycBoeHus AHaIM3UPYOTCOCTABKUCIOT.Pacio3HatoT
HOBBIX3HAHU KHUCJIOTBICTIOMOILIbIOWHIUKATOPOB. XapaKTEPU3YIOT
NPECTaBUTEIECHKUCIIOT: COJIIHY FOUCEPHY 0. XapaKTEPU3YOTPACTBOPUMOC
ThCOEINHEHU N CIIOMOIIBIOTAOIUIBIPACTBOPUMOCTH.
VY cTaHaBIMBaIOTHPUYMHHO-
CJIEICTBEHHBIECBSI3UMEK Iy CBOMCTBAMUCOISTHONH CEpHOMKHUCIOT U
00J1aCTIMUMXITPUMEHEHHUSI.
29 Comnu Ypok- XapakTepu3yrT COJIM Kak MPOAYKTHI 3aMEILICHUS BOJAOPOAA B KHCIIOTE
HCCIIEIOBAHUE HaMeTaJll. 3anuchIBalOT (bopmybl coJier o
BajieHTHOCTH.Ha3piBaroTconu no ¢popmyam.
M cnonb3ytoTTabauinypacTBOPUMOCTHUISIXapaKTePUCTUKUCBOUCTBCOIEH.
[TpoBoasTpacy€Tsl Mo hopmyaaMcoen
30 KonnuecTBoBemecTsa Ypok- OOBACHSIOT, YTOTAKOEKOINYECTBOBEILIECTBA,MOJIb,IIOCTOSIHHAS
UCCIIEIOBAHKE ABoraJipo,MoJisipHasimMacca.
31 PemennepacyeTHbIX VYpok-npaktukyMm | Pemraror3zanagncucnonb3oBaHUEMIIOHATHHKKOJINYECTBOBEILECTBAY,
3a1a4 «MOJISIpHAsIMACCa»,«IOCTOSTHHAIABOTaIpO
32 MonsipHbIit YpokycBoeHus OOBACHAIOT, YTO TaKOE MOJISIPHBIN 00beM ra30B, HOpMaJbHbIE
00beMra3zoo0pa3HbIXBeE HOBBIX3HAHUU ycnoBus.Pemaror3anadnucrucionb30BaHUEMIIOHA TUI«KKOJINYECTBOBEILLECTB
LIECTB a»,

«MOJISIPHASIMACCa» ,«MOJISIPHBIH0OBEMTa30B)», KIIOCTOSTHHASIAB
orasipo».
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PacuéTpIimoxuMuuecKum
YpaBHEHHUSM

YpokycBoeHus
HOBBIX3HAHHI

XapakTepu3yrTKOJINYECTBEHHYIOCTOPOHY XUMHUUECKUXO00BEKTOBU
nporeccos. PemaroT3aiauncucnonb30BaHUEMITOHATHIKKOIMYECTBO




34 PacuétpmoxumMuiaeckum YPOK-TIPaKTUKYM | BELIECTBA»,«MOJISPHASIMACCA», KMOJSIPHBIHOOBEMIA30B»,«IIOCTOSTHHAS
YpaBHEHUSIM ABoraapo»

35 | mpubop s ombIToB Bona.OcHoBanus Ypok- OOBSACHSIOT, 4TOTAKOS«KOCHOBAHHMSI , KILIETIOUI, KKAaYeCTBEHHASPEAK
CIJICKTPUIECKIM HCCIIEIOBAHUE Us , «MHARKaTOp» . Kitaccn puimpyroTOCHOBaHUSTIOPACTBOPHUMOCT
TOKOM, HCTOHHIK u B Bojie. OnpeeNaroTIPUHAIEKHOCTUHEOPTaHMIECKUX
IIOCTOSAHHOI'OTOKA: ~
HpOGHPKH — 2 BeH_[eCTBKKJ'IaCC}IOCHUOBaHI/II/IHO(bOpMyJ'Ie. } }

I, [[POHY MEpOBAHHBIE; T XapakTepu3yrTCBONCTBAOTIEIbHBIXIIPECTABUTENECHOCHOBAHU .
YUHMHKa;CITUPTOBKA,; Hcnonb3yroTTabiuilypacTBOPUMOCTHATISONPEAeICHUS PACTBOPUMOCTHOCH
OBaHUMH.
POOKH —21IIT, IIMHIET
36 PactBopr1.MaccoBas Ypok OOBACHAIOT, YTO TAKOE «MACCOBas OISl PACTBOPEHHOTO
JOJIst pelieHus3 BELIECTBAY. Y CTAHABIIMBAIOTAHAJIOTUU C 0O0BEMHOI J10J1ell KOMIIOHEHTOB
pacTBOPEHHOTOBEIIECTBA azau razoBoiicMecu. Pemaror 3ajaun ¢ UCIIOJIB30BaHUEM MOHATUN «MaccoBast
JI0JIS1JIEMEHTABBEILECTBE, «MACCOBAsI0IIPACTBOPEHHOIOBEILIECTBAY,
«00bEMHASAI0IATa3000pa3HOTOBEILECTBAY
37 IT.p.Ne5 Ypok-npaktukyMm | PaGotarot ¢ mabopaTopHbiM 000pyJOBaHUEM U
«[IpuroroBneHuepact HarpeBaTeIbHBIMUTIPHOOPAMHU B COOTBETCTBHHY C MTPABMIIAMU TEXHUKH
BOPOB COJIEH C 6e3omacHoCTH. BeIoNHAIOTIIpOCTEHIIINE TPHEMBI OOpAIIEHUS C
UX3aJaHHOMN 1a00pPaTOPHBIMOOOPYIOBAaHUEM: C MEPHBIM LIUIMHIPOM, C BECAMH.
MacCcOBONOJIEI» HabmtoiaroT3acBoiicTBaMy BEUIECTB U SBICHUSMU, POUCXOASIIUMHE C
BenecTBaMu. ONUCHIBAIO TIKCIIEPUMEHTCIIOMOIIBIOECTECTBEHHOTO(PYCCKOT]
oMU
POHOTO)A3BIKAN3BIKaXUMHUHU.COCTaBIIAIOTOTYETHIIOPE3YIHTATAMITPOB
€/ICHHOTODKCIIEPUMEHTA
38 O0600611EeH1E O0600IAaronMn O0001Ial0T ¥ CUCTEMATH3UPYIOT CBOH 3HAHUS I10 TEME:
MCUCTeMAaTHU3AIMSI3HAHU YPOK «BaxHelmmenpeacTaBUTeNNHEOpraHnYecKuxBeecTs. KonmuecTBeHHbIC
WIIO TeME: OTHOILICHUSIB XUMHUM». [[pUMEHSIOT Ha MPAaKTUKE paHEee N3y4ECHHBIN
«BaxueiimuenpeacTaBu MaTepuai,paboTasmorpyninaMc3aaHusIMUPa3HOTOYPOBHSICIOKHOCTH
TEITMHEOPTaHUYECKUXBE
LIECTB.
KonnyecTBeHHBIEOTH
OIICHUSIBXMHID)

39 K.p.Ne2noreme: Ypok — [TpuMeHSIOT Ha IPAaKTUKE paHee 3YUYEeHHBIH MaTepuai, padoras
«Baxueiimuen KOHTPOJISI3H | morpymnmnaMc3aiaHusMUPa3HOTrOYPOBHSICIOKHOCTH,
peacTaBuTeNN aHui BBITMIOJTHSAIOTKOHTPOJIbHYIOPAOOTY.




HEOPraHUYeCKUX
BEIIECTB.
KonmmuecTBeHHBICOTH
OIIICHHUSIBXUMHH

OcHoBHBIEKIacChIHEOPTraHnYecKuxcoeanueHuii(104)
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Oxkcuapl:knaccud
UKALU
HCBOUCTBA

YpokycBoeHus
HOBBIX3HAHU

OOBACHAIOT, YTOTAKOCHECOIE00Pa3yIOIINEOKCH B, COIC00Pa3yIOIINEOK
CHUbBI,0OCHOBHBICOKCHUAbI, KNCJIOTHBIC

OKCHUIBL. XapaKTepU3yIOTOOTMEXUMUYECKUECBOCTBACO
71e00pa3yMUXOKCUTOB(KUCIOTHBIX HOCHOBHBIX )

CocTaBiIOT ypaBHEHHsI peakiuii ¢ ydyactueM okcuaoB. Habmogator
MOMMCHIBAIOT PEAKIUU C yYACTHEM OKCHUJIOB C ITOMOIIBIO
€CTECTBEHHOTO(PYCCKOT0 MITU POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
IIpoBOAATONBITHL TOATBEPK IAOIIUEXUMAYECKHECBOMCTBAOKCHIOBCCO
OnroIeHuEM

IPABHJITEXHUKNOE30I1aCHOCTH

41

udposas
nabopatopussRELEON

udposoit pH. mratus
C3KUMOM;
MATEXUMHYECKHXCTaKaHO
B(25

MJT);TIPOMBIBAJIKA

OcHOBaHU:KJIacc
nduxanus
HCBOMCTBA

Ypok-
HCCIIEIOBaHNE

CocraBisIFOTYpaBHEHUsIpeaKIIUiicyyacTHeMOCHOBaH M. Habimo qaroTronuc
BIBAIOT PEAKIIUU C YUACTHEM KHCIIOT C TIOMOIIBIO €CTECTBEHHOTO(PYCCKOTO
WJIHA POJIHOTO) SI3bIKA M sI3bIKA XUMHH. [IpOBOISTOBITHL, TOATBEPKIAOIIIHE
XUMHNYCCKHUC CBOfICTBa OCHOBaHHﬁ, C CO6J'IIOI[GHI/ICMHpaBI/IJ'IT€XHI/IKI/I
0€e30IacHOCTH

42

Kucnaotsl.

Knaccudukanuskucnor

YpokycBoeHus
HOBBIX3HAHUH

43

CBOICTBAKUCIIOT

KomOuHMpoBaHHbBIN
YPOK

XapakTepu3yrTOOIMEXUMUYECKHECBONCTBAKUCIIOT,C

OCTaBJISIIOT YPaBHEHUAPEAKIIUNCYYaCTHEMKHUCIIOT.

HaGnronaroT 1 ONMCHIBAIOT PEaKIMK C YIaCTHEM KHCIIOT C
MTOMOUIbIOECTECTBEHHOTO(PYCCKOTOMIIA POJTHOTO)SA3bIKAUS3bIKa
XUMUH.

ITpoBOAAT ONBITHI, TOATBEPKAAIOIINE XUMUYECKUE CBOWCTBA KUCIIOT,
CCOOJII0JICHUEMITPABUITEXHUKHOE30I1aCHOCTH

44

Knaccudukanusiconeit

YpokycBoeHus
HOBBIX3HAHUHN

Pa3JII/I‘{aIOTHOHSITI/I${«CpC,Z[HI/IGCOJ'II/I»,((KI/ICJIBICCOJ'II/I»,((OCHOBHLIC
COJIN».
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CBoiicTBacoei

Kom0OuHMpoBaHHbIN
YPOK

XapakTepu3yrToOIMEeXUMUYECKIECBOICTBACOICH.

CocTaBis0T ypaBHEHHUS peakivii ¢ ydactrem cojieid. HaGmonaror
MOINMCHIBAIOT PEAKIIUU C YUACTHEM COJIEN C TIOMOIIIbIO
€CTECTBEHHOTO(PYCCKOTO MU POJHOTIO0) sI3bIKa U A3blka XuMuu. [IpoBoast

OTIBITHI,ITIOATBEPKAAIOIIUEX UM UECKUECBONCTBACOICHCCOOIIIOICHIEMITPAB
)20




TEXHUKUOE30IMaCHOCTH

46 I'enernyeckasicBszb VYpokycBoeHHs XapakTepHU3yIOTIOHATUEKTEHETHUECKUUPS .
MEXIY HOBBIX3HAaHUM NnmocTpupy 0 TreHETUYECKYFOB3aUMOCBSA3bMEK 1y BEILIECTBAMU . IIPOCTOE
KJIaCCAaMUHEOPraHu BEIIECTBO — OKCHUJ— T'UAPOKCUI—COJb.
YECKUXBEILECTB 3anuchIBalOTypaBHEHUS PEAKIIMA,
COOTBETCTBYIOIMXIIOCIEI0BATEILHOCTH («LIETIOYKE))
IIPEBPaACHUI HEOPraHNUYEeCKUXBEUIECTBPA3INYHBIXKIIACCOB.

47 | Hudposas IL.p. Ne 6 Ypok-nipaktukyM | YyarcsoOpamiatbes ¢ 1a60paTopHbIM 000pyI0BAaHUEM
naboparopusRELEON «Pemenneskcnepum MHArpeBaTeIbHBIMUIIPHOOPAMHUBCOOTBETCTBUHACIPABUIAMUTEXHUKNOE301T
HudposoiipH.mratuse EHTAJIbHBIX3aJa9» aCHOCTHU,PACHO3HABATbHEKOTOPbIEAHUOHBIMKATHOHBI.
3KHMOM;IISITh Hab6mro1a10TcBOMCTBARIEKTPOIUTOBUIIPOUCXOAAIIMeCHUMUsIBIIeHUs1. Ha0
XMUMHYECKHXCTaKaHOB(25 JIFOAAI0T ¥ ONMCHIBAIOT PEAKIIMU C YYaCTHEM IEKTPOIUTOB CIIOMOIIIBIO
MJII); IPOMBIBAJIKA €CTECTBEHHOT'O (PyCCKOTr0 UJIM POJIHOTO) A3bIKa U S3bIKAXUMUHU.

®opMyIUpPYIOT BBIBOJIBI IO PE3YJIbTaTaM IPOBEJCHHOT03KCIIEPUMEHTA

48 O6o0uieHnen Oo6o06maromuit O06o001aroTHCHCTEMAaTH3UPYOTCBOM3HAHUATIOTeMe: K OCHOBHBIE

CUCTeMaTH3alMsI3HaHUI YPOK KJIaCChIHEOpraHUUECKUXCcoequHeHU I [ I[puMeHstoTHanpakTHKepaHee
noreme: «OCHOBHBIE u3ydeHHbIIIMaTepuai,paboTasnorpynnaMmc3ajaHiIMUpa3HOro
KJIACCBIHEOPTaHMYECKHUX YPOBHSCIOXHOCTH
COCIMHEHUI»
49 K.p.Ne3 mo Vpok —konTpons | [IpuMmeHstoTHaNpakTUKepaHeen3yyeHHbIMaTepra,padoTasnorpymnnamcs
TeMe: «OCHOBHBIEKIACCHI a/IaHUSMHUPA3HOT Oy POBHSICIIOKHOCTH,
HEOPraHUYECKUXCOEANH BBINOJIHSAIOTKOHTPOJIBHYIOPA0OTY.
CHUI»
HepuoauveckuiizakounllepuoguveckascucremaxummuecknxdjiemeHTos/[.U.MenaesneeBaucrpoennearoma(8 )
50 EcrecTBeHHBIE YpokycBoeHus OOBACHAIOTIIPU3HAKH,T03BOJIIOLINE00 e AUHATHI PYIITBIXUMUYECKUXAJIE
CeMENCTBaxu HOBBIX3HAaHUI MEHTOBBECTECTBEHHbIECEMENCTBA. PaCKphIBalOTXMMHUECKUICMBICT(3TUM
MUYECKHXIJIE OJIOTHIO )Ha3BaHUIECTECTBEHHBIXCEMENCTBAPTYMEHTUPYIOTOTHOCUTEIBHO
MEHTOB. CTh Ha3BaHUs «MHEPTHBIE Ta3b»OOBACHAIOT, YTO TaKOe «aM(pOTepHbIE
AmpoTepHOCTD coeauHeHus». Ha0aro1ai0T HOMUCHIBAIOT peakMiiMex /1y BeIeCTBAMU

CIIOMOILIBIOPYCCKOTO

(pozHOTO) sA3BIKA U A3BIKA XUMHUH. XapaKTEPU3YIOT
JIBOMCTBEHHBINXaPAKTEPECBONCTBAM(POTEPHBIXOKCHIOBUTUIPOKCHIO
B.IIpoBosT




OIIBITHI I1O HOJ'Iy‘IeHI/IIO nu HO[[TBep)KI[eHI/IIO XUMHUYCCKHUX
CBOMCTBaM(pOTEPHBIXOKCHIOBHUTUAPOKCHIOBCCOOIOIEHUEMITPABIUIITEXHU
KU1

0€30ITaCHOCTH.

ol OrtkpeiTue /. YpokycBoeHus Pa3nuuaroT ecTeCTBEHHYIO U UCKYCCTBEHHYIO
N.MenneneespimlIepro HOBBIX3HAaHUU KIaccupukanuu. ApryMeHTupyroToTHecenue [leproamueckoro 3akoHa K
JUYECKOro3aKoHa ecTeCcTBeHHOMKIaccupukanuu. MoaeaupyroTXUMUYECKHe
3aKOHOMEPHOCTHU
CBBIJICJIEHUEMCYILIECTBEHHBIXXaPaKTEPUCTUKOObEKTAUTIPEICTABICHUEM
MXBIIPOCTPAHCTBEHHO-TPa)UIECKONMIN3HAKOBO-
CHUMBOJIMYECcKoHopme
52 OcHOBHBIE CBE/ICHUS VYpokycBoeHus OOBACHAIOT, YTOTAKOEKIIPOTOH Y, KHEUTPOH,«ITIEKTPOH»,
OCTPOECHHUHUATOMOB. HOBBIX3HAaHUH «XUMHUYECKUH 2JIEMEHT», «MAacCOBOM 4HCci0». ONKUCHIBAIOT
CTpPOEHHMeEsIpa aToMa ucnodb3ys [lepuoaudeckyro cucremy
xumugeckuxsnementos/[.11.Menneneesa.IlonydaroTunpopmaruronox
MMUUU3PA3IMYHBIXHCTOYHUKOB,aHAJIM3UPYIOTEE.
53 CTpOoeHNEeINeKTPOHHBIX Ypok- OOBACHSAIOT, YTOTAKOEAIEKTPOHHBIACIIONMIINAHEPTreTHYECKUITypOBe
YPOBHEMU HCCIIEIOBAHUE Hb. COCTaBIISAIOT CXEMBI PACIIPENEICHUSI DJIEKTPOHOB
ATOMOBXHMMHYECKUXDJIIE M03JIEKTPOHHBIMCIIOSIMBAJIEKTPOHHON 000JI0UKe
MEHTOB
No«Nel -
20BTabmune/[.M1.Menae
JICEBA.
54 Ilepuonnueckui Ypok- PackpbIBatoTGU3NUECKUNHCMBICII:TOPSAKOBOTOHOMEPAXUMUYECKOT 03J1e
3akon/l. 1. HCCIIE0BAHNE MEHTa,HOMEPANEPUOJANHOMEPATPYTIIIHI.
Meneneena OOBACHAIOT3aKOHOMEPHOCTH U3MEHEHHS METAIITMUECKUX
HCTPOCHHEATOMA MHEMETAJUTMYECKUX CBOMCTB XUMHYECKUX DJIEMEHTOB U UX COCIUHEHUN
BIIEPHOJAXH Ipynnax
55 XapakTepUCTUKaXUMU Ypok- XapakTepu3yroT XUMUYECKHE 3JIEMEHThI 1| —3-T0 epuoi0B 1o
YECKOI0AJIEMEHTAHAOCH HCCIIEIOBAHUE nxnoisioxkenutoBl leppoanueckoiicucremexummuiecknxemenTos/[.M1.Men
OBaHUUETO JieneeBa. ApryMeHTUPYIOTCBOWCTBA OKCUAOB U
IOJIOKEHUS TUAPOKCHI0BMETAIIOBUHEMETAINIOBIIOCPEICTBOMYPAaBHEHUMPEAKIUI

Bllepnoanueckoricucrem
e
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XapakTepUCTUKAXUMHUY
€CKOI'03JIEMEHTaHA0CHO
BAaHUUETO

I10JIO)KEHHUSB

YpoK-pakTUKyM




IIepuonnueckoiicucreme

57 3navenuel leproanueck Ypok- OnpenensroTUCTOYHUKUXUMUYECKOMMH(DOPMAIIIH.

Oro 3aKOHau HCCIIEIOBaHNE [Tony4yaroTHEOOXOAMMYI0 HHPOPMALIUIO U3 PA3THYHBIX
[lepuoanueckoiicuctem MCTOYHUKOB,aHATU3UPYIOT €€,00pMIISIOTHH(OPMATMOHHBIHIPOAYKT,
BIXUMHUYECKUX MPE3CHTYIOTEr0, BEIyTHAYYHYIO JHCKYCCHIO, OTCTAaUBAIOTCBOIO
anemeHnToB/l. M. TOUYKY3PEHUS
MeHieneeBa

XumuueckasicBsi3b. OKHCIUTEILHO-BOCCTAHOBUTE IbHbIepeakmu(114)

58 | Lmdposas HNonHasixuMu4eckascBss3b Ypok- OOBACHAIOT, YTO TAKOE UOHHAS CBSI3b, HOHBI. XapaKTEPU3YIOT
naboparopnsRELEON HICCIIEIOBAHNE | MEXaHH3MOOpPa30BaHHs HOHHOH cBA3H. COCTAaBIAIOT CXEMbI 0OPA30BaHUS
LudpoBoiiaTdank MOHHOMCBS3H. VICroNb3yI0T3HAKOBOE MOJICTMPOBAHHE.
TEMIIEPATYPHIILTATHHOBBII; OnpenensroTTrIIXUMUYecKoricBs3unoopmyeseniectsa. [ lpuBoasaTnpum
JIATYHKTEMIIEPATYPBI €pBIBEIIECTBC MOHHOM CBS3bIO. Y CTAHABIMBAIOTIPUUNHHO-CIIEICTBEHHBIE
TEPMONIAPHBIii CBSI3UMEXK/Ty COCTABOM BEIIECTBA W BUJIOM XUMHUYECCKOU CBS3H, MEXKTY

MOHHONCBSA3BIO U KPUCTAJNINYECKUM CTPOCHHEM BEIECTBA,
MEXTYKPUCTAITHYESCKUMCTPOSHUEMBEIICCTBANETO(PUINICCKUMU
CBOMCTBAMH

59 | Hudposas KoBanentHasxumudeckas Ypok- OOBACHAIOT, 4TOTAKOEKOBAJICHTHASACBSI3b,BaICHTHOCTh. COCTABISIOTCXEMBI
naboparopusiRELEON CBSI3b HUCCIIENOBaHNE 00pa30BaHUSKOBAIEHTHONHETIOJSIPHOMXUMUYECKONCBSI3H.
Luppooiinarunk M cnonb3yt0T3HaKOBOEMOIEIUPOBAHUE.

TEMIIEPaTyPhIILIATHHOBBII; OnpenensroTTUNIXUMUYECKOKCBsI3UNIopopmyesemectsa. llp

JIATYHKTEMIIEPATYPBI UBOISITIIPUMEPHIBEIIECTBCKOBAIEHTHOMCBS3BIO.

TEPMONAPHBIii Y cTaHABJIMBAIO TIIPUINHHO-CIICJICTBCHHBIC CBSA3H MEXTY
COCTaBOMBEIIECTBANBUIOMXUMHUECKONCBSI3H,MEXK TYKOBAJICHTHONCBS3HIO
UKPHUCTALTMYCCKUMCTPOCHUEMBEIIECTBA, MEXTYKPUCTALTHICCKHM
CTPOCHUEMBEIIECCTBANETO(PH3NICCKIMICBOWCTBAMU

60 KoBanenTtHas Ypok- OOBSACHAIOT, YTO TaKOE KOBAJICHTHASI MOJISIpHAS
MOJIAPHATXUMHYECKASC HCCIICIOBAHUE CBSI3b,2JIEKTPOOTPHIIATEIEHOCTh,BO3T OHKAMITUCYOTuManust. COCTaBIISIO

BA3b

TCXEMBIOOPa30BaHUAKOBAIEHTHONIOISIPHOUXMMUYECKONCBSI3H.
Hcnons3yroT3HaKOBOE MOIEIMPOBaHUE. XapAKTEPUIYIOT
MeXaHU3MOOPa30BaHUs MOJIIPHON KOBAJICHTHOU CBsi3U. Onpenensior
TUIIXUMHUYECKOH CBA3M 1O (hOpMyJIe€ BELIECTBA.
IIpuBOAATIIPUMEPBIBEILECTBCKOBATICHTHOUIIOIAPHOUCBA3bI0. Y CTaHABIIN
BaIOTIIPUYHHHO-




CJIEJICTBEHHBICCBSI3UMEK Ty COCTABOMBEIIECTBAUBH IOMXUMHUYECKONCBSI3H,
MEX/1y KOBAJIEHTHOM CBSI3bI0 U KPUCTAJUTMUECKUM CTPOSHUEMBEIIIECTBA,
MEXTy KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBA M €TOPU3NICCKUMHU
cBorictBamMH. COCTaBIISIFOT (DOPMYJIBI
OMHAPHBIXCOCTUHEHUIITOBAJICHTHOCTUMHAX OIS TBAJICHTHOCTUAIEMEHTOBIT
0

hopMyIeOMHAPHOTOCOCTUHEHHUSI.

51 Merannuueckasx Ypok- OOBACHAIOT, YTOTAKOEMETAIIMYECKASICBS3b.
UMHYECKAsICBA3b UCCJIEJIOBaHUE CocTaBislIOT CXeMbl O0pa30BaHHMS METALTUYECKON XHMHUYECKOH
cBs3u.lcrnonb30BaTh 3HAKOBOE MOJEIUPOBAaHUE. XapaKTEePHU3YIOT
MEXaHU3MOOPa30BaHUSIMETAIUIMUECKON CBSI3H.
OnpenensroTTUnXuMuYeckorcBszunodopmynesemectsa. [ IpuBoasarnprume
PBIBELLIECTBCMETAIIIMUECKOMN CBS3bIO.
Y cTaHaBIUBAIOTIPUYNHHO-CIICJICTBEHHBIE CBSA3H MEXKIY
COCTaBOMBEIIECTBAUBUI0MXUMHUECKONCBA3H,MEXKTYMETAIIINIECKONCBSA3
BIOMKPUCTAJNINYECKUM CTPOCHHUEM BELIECTBA, MEXKIY
KPUCTATINYECKMMCTPOCHUEMBEIIECTBAN €rO(PU3NYECKUMU CBOWCTBAMHU.
62 CreneHbOoKUCIEHUS YpokycBoeHus OOBACHAIOT, YTOTAKOEKCTEIIEHbOKUCICHUSD, «BaIEHTHOCTHY». COCTaBIAIOT(D
HOBBIX3HAHUHN OpMYJIBIOMHAPHBIXCOETMHEHUITHA0CHOBEOOIIEr0CIOcO0anXxHa3BaHUH.
CpaBHUBAIOT BaJlEHTHOCTh U CTENEHb OKHUCIICHUS.
PaccuntbiBaroTCTEIEHUOKUCIEHUANO(OPMYITAMXUMUYECK
UXCOECIUHEHNN
63 OKuCIHUTENBHO- YpokycBoeHus OOBACHAIOT, YTOTAaKOCOKUCIUTEIHHO-
BOCCTaHOBHTEJIbHBIE HOBBIX3HAHUI BOCCTaHOBUTENIbHBIEPEAKIINH,0KHUCIUTEH,BOCCTAHOBUTEIb,0KUCIIEHNE, BO
peakuuu CCTaHOBJICHHE.
64 OKHUCIUTETBHO- Ypok- Knaccudumnupytor
BOCCTAaHOBUTEIbHBIEPEAKIIN MPAKTHKYM XUMHUYECKHEepeaKIUUITONPU3HAKY KM3MEHEHHUECTET
" €HEMOKHCIIEHUS DJIEMEHTOBY.
OnpenensiroTOKUCINTENbUBOCCTAHOBUTENB, IPOIIECCHIOKMCIIEHUMBOCCTAH
OBJICHUS.
65 O06o006mCcHHE O6o0maromuii | O6ob6maroTHcucTeMaTu3upyoTcBonsnanusnoreme: « [ 13ullICXI»u
HCHCTEMATU3ALHS YpOK «Ctpoenue Bemectsa. OBPy». [IpumenstoT Ha npakTuke

3HaHMUIIO TeMaM: «I13
ulICX9»u«Crpoenneneny
€CTBa.

paHeeu3yueHHbIMaTepHa,paboTasnorpynnaMc3ajaHusIMApa3sHoTr
OYPOBHSICIIOKHOCTH




OBP»

66

KonrponsHaspaboraro

YPOK —KOHTPOJIA

[TpumeHsIOTHAaNIPaKTHKEpaHEeeU3yYeHHbIIMATepHAaI,padboTasIIo




temam «I[3ulICXO»u 3HAHUUI rpyIIIaMc3alaHUusIMUAPA3HOIOYPOBHACIOKHOCTH, BBI
«Ctpoenue MOJIHAIOTKOHTPOJIBHYIOPAOOTYy.
Bemectsa.OBPy»
67 PemennepacueTHbIx Ypok- Pemarotpacyernbie3agayu.
3a1au MPAKTUKYM
68 [TpomexxyTouHas Ypok — [TpumeHsiroTHaNpaKkTUKepaHeen3yYeHHbIIMaTepral,padoTasnorpynmnamc3
aTTecTanus KOHTPOJISI3H | aIaHuSIMHUPA3HOTOYPOBHSICIOKHOCTH,
aHui BBITIOJTHSIOTKOHTPOJIBHYIOPA0OTY.
9xs1acc
Ne | O6opynoBanue Temaypoka dopma BuabrydeOHoiiiesTeIbHOCTH
n/n | Toukupocra OpraHu3anuu
ypoKa
IHoBTOpeHNEen00001IeHNecBeAeHNINMOKYPCcYSKIacca. XuMuiecknepeakumn(54)
1 Knaccudukanus YPOKYCBOCHHUSIHOBBIX3 | XapaKTepHU3yHTOKCH B, TUAPOKCUABI(OCHOBAHUS,aM(POTEPHBIETH
HEOPTaHUICCKHIX HaHUH’ JPOKCH/IBI, KHCIIOPOJICOICPIKAIIE KHCIOTHI) H COJIU TIO
BEIIECTB U IUIaHY:COCTaB,CIIOCOOBI00pa30BaHUS HA3BAHUN, XapaKTEPHBIECBOM
UXHOMEHKJIATYP CTBa W noy4dcHue. KiaccupuupyroT OKCHIBI,
a TUAPOKCUABI(OCHOBaHUS, aM()OTEpHbIE THAPOKCUIBI,
KHCIIOPOJICOACPIKANTUEKHUCIIOTHI) U COJTU TI0 Pa3IMYHBIM
npuU3HaKaM. YUyaTCAMOATBEPKIATh XapaKTePUCTUKY OTAEIbHBIX
MIPEJICTaBUTEIICUKIIACCOBHEOPTAHMYECKUXBEIIECTB YPAaBHCHUSIMU
COOTBETCTBYIOIIUX peaKinii. PacKpbIBatOT B3aUMOCBSI3b
MEXTyKJIaCCAMHHEOPraHHIeCKUX COSIMHEHNH , KAKTeHETHICCKY
10
2 Knaccudpukanusxumude | YpOoKyCBOCHUSHOBBIX3 | OOBSACHSIIOT MOHATHS «XUMHUYCCKas PEaKIIHs,
CKUXPEAKIIHIIIO HaHUH «PEeaKIUUCOETUHEHUS, «PEAKITNIPATIOKEHUS, «PEAKITHHOOMEHA
Pa3IMYHBIMOCHOBAHUSIM »,
3 BXoHasgIMarHocTuyeck | YPOKKOHTPOJSI3HAHUN | «peaKkIUU3aMeLEeHHU»,«PEaKIIMUHENTpaIn3aum»,

asipabora

«9K30TEPMUYECKUEPEAKIINI,«IHIOTEPMHUECKHEPEAKIII,
«00paTUMBbIepeaKIINN»,«HeOOpaTUMbIEPEAKITII,
«OKHCIIMTEIEHO-BOCCTAHOBUTEIIBHBIEC PEAKIHN,
«TOMOTEHHBIEPEAKIIUN»,«eTEPOr CHHBIEPEAKIINI, KKATATUTHUECK
HepeaKnnny, KHeKaTATNTHIECKNE PEaKIIUN», «TETUIOBOM

s bexTxuMuueckoiipeakimmy. KiaccupuppyroTxumMmyeckuepea




KIMUUTIOPA3JIMYHBIMOCHOBAHU M. OHpeHeHHIOTOKI/ICJII/ITeJIBI/I




BOCCTAaHOBUTECIJIb,ITPOICCCHLIOKUCIICHUANBOCCTAHOBJICHU .
Ha6JHOI[aIOTI/IOHI/ICBIBaIOT PCAKIUUMCIKAYBCIICCTBAMU

Hudpopas
naboparopusiRELEON

Hudposoii
JATIAKTEMIIEPATYPHITUIATH
HOBBIA

Ilousarue o
CKOPOCTUXUMHUYECKOU
peaKkuuu.

Ypok—uccienoBanue

OOBSCHSIOT,4TOTAKOCKCKOPOCTBXUMUIECKOUP
CaKIMK». APryMEHTHPYIOTBBIOOPETUHUIT
M3MEPEHHUS. Y CTAHABIMBAIOT IPUUMHHO-CIIEACTBEHHBIE
CBSI3UBIIMSIHHS PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYeCKUXpeakuuid. HabmroaaroT u onuchIBalOT peakiiuu

Karanuz

MEKTyBEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POTHOTO) S3bIKA U
SI3bIKaXUMUN. [ [pOBOASITOTIBITHL, TOATBEPIK 1AFOIIIME3aBUCUMOC
Th

CKOPOCTUXHMHUYECKONPEAKIIMHOTPA3INYHBIX(PaKTOPOB

XumuyeckuepeakuuuBpactpopax(104)

DIIEKTPOIUTHYECKAS
JUCCOLIAITUS

Ypok-uccnenoBaHue

XapakTepu3yTHOHATHI«IIICKTPOTUTHIECCKAS TUCCOITUAIIUSY,
«OIEKTPOIUTHD), «HEITIEKTPOIUTHD. Y CTAHABIMBAIOT IPUYUHHO-
CJI€ICTBEHHBIECBI3UMEK IYTPUPOIONIIIEKTPOITUTAUCTETICHHIOETO
JUCCOIMAMU. Y CTAaHABIMBAIOT IPUYUHHO-
CJI€ICTBEHHBIECBSI3UMEK Ty THTOMXUMHYECKOM
CBSA3UBJIEKTPOJIUTEU

MEXaHU3MOMETOIMCCOLUALIHH.

Hudposas
nabopatopustRELEON

Hudporoit
JaTYHKIIEKTPOIIPOBO
ITHOCTH

OcHoBHbIE
MOJIOKEHUATEOPUNIIIE
KTPOJIMTUYECKOUIUCCO
nmanuu(TI /1)

YPOKYCBOCHUSHOBBIX3
HaHUH

XapakTepu3yroT MOHATHUS «CTENEHb TUCCOLIUALIAN,
«CHJIBHBICIJIEKTPOJIUTHI»,«CITA0BIEAICKTPOIUTHD, K KATUOHBIY, «aH
HOHBD,
«KHCIIOTBI»,«OCHOBaHUD?,«COJIN».COCTABIAIOTYPAaBHEHUSAIIEKTPO
JUTAYECKON U CCOLUALIMMKUCIIOT,0CHOBaHu K conen. imroctpupy
FOT TPUMEpPaMH OCHOBHBIE TTOJIOKEHUS
TEOPUUDIIEKTPOIUTUUECKONIUCCOLUALN Y.

Pa3nm4aro TKOMITOHEHTHII0KA3aTENBCTB(TE3UCOB,apPTYMEHTOBU(OP
MBIJTIOKA3aTeJIbCTBA)

X MHUYECKHE CBOMCTBA
KuciaoTBcBeTe TO/]

KomOuHupoBaHHbIH
YPOK

XapaKTCpI/IBy'IOTO6H_[I/ICXI/IMI/I‘-ICCKI/ICCBOﬁCTBaKHCHOTCHO

3I/II_II/IﬁTeOpHHBHCI(TpOJ'II/ITI/ILICCKOﬁﬂHCCOHHaHHH .




X MUYECKUE

CBOICTBa

KuciaoTBcBeTe TO/]

Ypok-npakTuKym

CocTaBiIOT MOJIEKYJISIPHBIE, IOJHBIE U COKPAILICHHBIE
VMOHHBICYPAaBHEHUSAPEAKIHI C yYaCTUEMKHUCIIOT.
ApryMEHTHPYIOTBO3MOKHOCTb IIPOTEKAHUsI peaKkLuii
Cy4aCTHEM KHCJIOT Ha OCHOBE IIpaBuiia bepromie n
PSANAaKTUBHOCTU METAJLIOB. [IpOBOAAT OIBITHI,
HOJTBEPKIAI0IIMEXUMUYECKUECBOMCTBAKUCIIOT,CCOOIIOIEHU
EMIIPaBUII




TEeXHUKHU Oe3onmacHocTd. HabmoaroT 1 OnuchIBalOT peakiuu
CY4YaCTHEMKHUCIOTCIIOMOIIBbIOPYCCKOTO(POIHOT O )sI3bIKAU
SI3BIKAXUMUU

10 XuMuyeckue KomOunupoBanusiii | CocTaBisit0TMONIEKYJISIPHBIE, TIOJIHBIEHCOKPALICHHBIEHOHHBICYP
CBOMCTBAO YPOK ABHECHMPEAKIUICY4aCTUEMOCHOBAHUM.
CHOBaHHIA B ApPTryMEHTHPYIOT BO3MOKHOCTb IIPOTEKAHUS PEAKIIUi
CBETETEOP CyuyacTHEMOCHOBaHMIIHaoCHOBenpaBuiabeproe.
MUAJIEKTPOIUTUIECKON TN [IpoBOAAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKUE
CCOLlMalluu CBOMCTBAOCHOBAaHM,CCOOII0ICHUEMITPABUITEXHUKHOE301aCHOCT
u.Habmo1a10T ¥ OMUCHIBAIOT PEAKIUU C Y4acTUEM KHUCIIOT
CIIOMOIIIBIOPYCCKOTO (POTHOTO)sI3bIKA USI3BIKAXUMUH
11 | Hudposas Xumuueckue Y POKYyCBOCHHUSIHOBBIX3H | XapaKTepu3yrTOONIHEXUMUIECKIECBOWCTBACOICHCIIOZUIIMITEOD
maboparopusRELEON CBOICTBacoOJICH aHui UUDJICKTPOIU TUICCKOU TCCOITUAITIH.
Llndposoit B CBeTe CocTaBigiOT MOJNEKYJISpHBIE, TOJTHBIC M COKPAIIEHHBIE
JATYHKIEKTPOIIPOBO TEOPUUDIIEKTPOIIU MOHHBICYPAaBHEHUSPEAKIIUH C y4aCTUEMCOJIEH.
JHOCTH TUYECKONIMCCOLUAIH ApPryMEHTHPYIOT BO3MOYKHOCTb ITPOTEKAHUS PEAKIUI
Cy4acTHEM COJIEM HAa OCHOBE mpasuia beproe.
[IpoBOAATONBITHI, IOATBEPKAAIOIIMEXUMUYECKECBONCTBA
COJIEH,CCOOITI0ICHUEMITPABUITEXHUKU O€30TTaCHOCTH.
HabmtoaaroT 1 ONUCHIBAIOT peakIK ¢ y4acTUEM COJIei
CIIOMOIIIBIOPYCCKOTO(POHOTO )SI3bIKAU3bIKAX MU
12 ITonsTHE O KomOuHMpoBaHHBIN Y cTaHaBIMBaKOT 3aBUCUMOCTb MEXKY COCTABOM COJIN
THJIPOIU3ECOT YPOK HXapaKTepOMIUAPOIIN3a. AHAIU3UPYIOTCPENLYPACTBOPACOIINC
en MTOMOIIBK0 UHAUKATOPOB. [IpOrHO3UPYIOT THII THAPOIN3A
COJIMHAOCHOBEAHAIN3aer0(hopMyJIbI
13 | Hudposas IT.p. Ne 1. Y poK-TIpakTUKyM VYyarcgobpamarbcsacaadopaTopHbIMOOOPYA0BaHHEMUHATPEBATEN
nabopatopussRELEON Pemenuneskcnepume BHBIMUTIPUOOPAMHUBCOOTBETCTBUUCIIPABUIIAMUTEXHUKU
Lludposoit HTaJIBHBIX331a4TIO0 0€30macHOCTH. Ha6nronaror CBOMCTBA 3JIEKTPOJIUTOB
JATYAKIIICKTPOITPOBO TeEME UIPOUCXOJAIINXC HUMH siBJeHUH. HalbmogaroT HONHCHIBAaIOT
JHOCTH «ONEeKTPOIUTHYECKAS PeaKIuuCy4acTHEMIIIEKTPOIUTOBCIIOMOIIBIOECTECTBEHHOTO(PYC
JCCOLIAALUS CKOTOMJIMPOJIHOT O )SI3bIKaUSI3bIKaX UMHH.

@opMyIUPYIOTBBIBOIBIIIOPE3YIbTaTAMIIPOBEICHHOT O9KCIIEPUME
HTa




14 O0001eHue VYpok 00001IeH s OO000IIAIOT U CHCTEMAaTH3UPYIOT CBOH 3HAHHS
MCHCTEMAaTU3ALIN MCHUCTEMATHU3alMU3Ha | moTeMe: « XUMUYECKUEePEaKIIMUBPACTBOPAX
SA3HAHUUIIOTEME 305071 3JIEKTPOJIUTOBY. [[pUMEHSIOT HA ITPAKTUKE paHee
«XUMHYECKUEepEaKIINU U3y4eHHbIIIMaTepual,padoTasnorpynnamMmc3agaHusIMUPa3HOTO
B YPOBHSCIOXHOCTU
PacTBOPAXIIEKTPOJIUTO
B»
15 K.p.Nel moreme YPOK KOHTPOJIA [IpumensiroTHaNpakTUKEpaHeen3yYeHHbIIIMaTepral,padoTasmno
«XUMHUYECKHUEpEaKIUU rpynmnam ¢ 3aJlaHusIMU Pa3HOrO YPOBHS
B CJI0KHOCTH,BBIITOJIHSIIOTKOHTPOJIbHYIOPA0OTY .
PacTBOPaxd3JIEKTPOIUTO
B»
HeMmetasibimuxcoennnenus(254)
16 OOmas Ypok—uccnenoanue | OOBACHAIOT, YTO TAKOE HEMETAJLIEI.
XapaKTEPUCTUKAHEMET CpaBHUBAIOTAUIOTPOIIHBIEBUJOU3MEHEHHSI KMCIIOPO/A.
aJuIoB PackpsIBaTh NpUUYMHBI AIIIOTPONINU. XaPAKTEPU3YIOT
XMMHUYECKHE IEMEHThI-HEMETAJIIbl U IPOCTHIEBEIIECTBA-
HEMeTaJlJIbl: CTpOeHue, pU3ndecKue u
XMMHUYECKHeCcBOicTBaHeMeTaNIOB. OObSICHAIOT3aBUCHMOCTBOKHC
JUTENBHO-
BOCCTAaHOBUTEJIBHBIX CBOMCTB 3JIEMEHTOB-HEMETAIJIOB OT
nxnosuoxxeHusiBllepronueckoncucTEMEXUMUYECKUXATIEMEHTOB
17 O6mmasxapakrep KomOunupoBanusiii | XapakrepusyroT cTpoeHue, Gu3nyecKkue u
UCTHKA YPOK XMMHYECKHECBONCTBA,10yYEHUEUTIPUMEHEHUETaJIOTEHOBBILIA

anemeHToBVIIArpynmsl
—TaJIOT€HOB

HEeOoOI1er0,0CO00EHHOr0 ¥ €EAUHUYHOTO.

Y cTaHaBIUBAIOTIPUYNHHO-CIICJICTBEHHBIE CBS3H
MC)K)IYCTPOCHI/ICM aromMma, XI/IMI/I‘IeCKOI\/'I CBA3BIO,
TUTIOMKPHUCTATNINYECKOUPEIIETKUTaTIOTeHOB, UX QU3HUECKU
MHHXHMquCKHMHCBOﬁCTBaMH




18

COGI[I/IHCHI/IHFaJ'IOFeHOB

YPOKyCBOCHHUSHOBBIX3
HaHUU

XapakTepu3yloT  cocTaB, (HU3MYECKHE U = XUMHYECKHE
CBOMCTBA,10JIy4YeHUEUTTPUMEHEHUECOE IMHEHUNTaIOT€HOBCHUCTION
b30BAaHUEMPYCCKOTO(POIHOTO)SI3bIKAUSI3bIKAX UMHUU.
HazsiBarot COCIMHEHUS raJIoreHoB
o OpMyJIEUCOCTaBIAIOT(HOPMYIBIITIONXHA3BAHUIO. Y CTAaHABIMBA
IOTIPUYHUHHO-
CJIEICTBEHHBIECBA3UMEIK Iy XUMUYECKOMCBSI3bI0, THITOMKPHUCTAILIN
YECKOMPEIICTKICOSAMHCHUMTaIOTeHOB, UX(PU3NICCKUMUUXUMUYE
CKHMHCBONCTBaMH.




[IpoBogsr, HaOMIOMAlOT | ONUCHIBAIOT  XHUMHUYECKUUI
IKCTIIEPUMEHTIIO pacro3HaBaHUIO rajJoreHu1-HOHOB c
COOJTIOICHHEM MTPABMITEXHUKUOE30MACHOCTH.

BBIMOMHSIOT ~— pacyeThl 1O  XUMHUYECKUM  dopMmysiaM U
YPaBHEHUSMPEAKLIHNMI,IPOTEKAIOIINXCYYaCTHEM
COCIMHCHUNTATIOTCHOB

19

I1.p.Ne2 .«3yuenunec
BOIICTB
COJISHOMKUCIIOTED)

YpOoK-IpaKTUKyM

VYuyarcs
o0paiaTecsAciadopaTopHEIMOOOPY 10BAHUEMUHAT PEBATEIbHBIMU
npruOOpPaMUBCOOTBETCTBUUCIIPABIIIAMUTEXHUKN ~ O€30IaCHOCTH.
HabmtonaroTcBoiicTBa 3JEKTPOJIUTOB HUIPOUCXOASIIUXC  HUMHU
SIBJICHU. Habmonator VOIUCBIBAIOT
PEaKIHUUCYYaCTUEMDIIEKTPOIUTOBCIIOMOIIbIOECTECTBEHHOTO
(pycckoro WIH POJIHOTO) A3bIKa U sI3bIKa
XUMUN.DOPMY TN PYIOTBBIBOIBINIOPE3YIbTATAMIIPOBEACHHOTO
JKCIIEPUMEHTA

20

OO6mas
XapaKTepUCTUKAIIEMEH
ToB VI A -
xanbkoreHoB.Cepa

KomOuHMpoBaHHBIN
YPOK

JaroT oOu1yt0 XapakTepUCTUKY aTroMaM, IPOCTBIM BELECTBaM
VCOEUHEHUSAM XaJIbKOT€HOB B 3aBUCUMOCTH OT UX ITOJIOKECHMS
BlIepnoguueckoiicucreme. XapakTepu3yrOTCTPOEHUE,AINIOTPOIIUS
, (usndyeckme M XMMHUYECKME  CBOWCTBa, IOJy4YEeHUE
UIIPUMEHEHHUECEPHI. Y CTAHABIINBAIOTIIPUYNHHO-
CJIEICTBEHHBIECBA3UMEIK Iy CTPOCHUEMATOMAa, X UMUYECKONCBA3BI0
,TUTIOMKPHUCTAJUTMUECKONpEIETKUCEPDI,eePU3NIECKUMUNXUMUYE
CKHMHCBONCTBaMH.

BoinmonusoT pacu€rsl MO XMUMHUYECKUM (opMyliaM
1ypaBHEHUAMPEAKIUHN, IPOTEKAIOIINXCYYaCTUEMCEDBI.

21

CepoBonopon
CyTb(UIBI

KomOuHupoBaHHbIH
YPOK

XapakTepu3yrTcoCTaB, pU3NIECKUEUXUMUYECKUECBOICTBA, O
.]'IyquI/Ie nu HpI/IMeHeHI/Ie COG)II/IHeHI/If/'I cepm B
CTETICHMOKHCIICHHS -2 C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO)
SA3bIKA USI3bIKA XUMHWH. HaSBIBaI-OT COCOANHCHUS cepm B
CTETICHHOKHCIIEHHS -2 TI0 ()OPMYJI€ U COCTABISAIOT (hOPMYJIIbI
1o uxHa3BaHui0. COCTaBIAIOT MOJICKYJISIPHBIC U HOHHBIC
ypaBHEHUSPEAKIINM, XapaKTEPU3YIOIINE XUMUUECKHE
CBOMCTBAaCOEMHEHUNCEPHI BCTCTICHUOKUCIICHUS-2.
OHI/ICLIBaIOTHpOLIeCCbI OKHCJICHUA-
BOCCTaHOBJICHHSI,ONTPEACTIIOTOKUCITUTEIb 4




BOCCTAHOBHUTCIIb




COCTABIISIIOT 3JICKTPOHHBIM OajaHC B PEAKIUAXC Yy4dacTHEM
CEpBIBCTEIICHU OKUCIICHHSI-2.

Y craHaBIMBaKOTIIPUYUMHHO-
CJIEICTBEHHBIECBA3ZUMEK Iy XUMUYECKOUCBS3bI0, THITOMKPHUCTAIUIN
YEeCKONPEIETKICOe TMHEHUNCEPBI, UX PHU3NIECKUMUMXUMHUECKUM
VICBOMICTBAMHU

22

Kucnopoausieco
€MHEHUSACEPBI

KomOuHMpoBaHHBIN
YPOK

3anuceiBalOTGOPMYJIBI  OKCHUJIOB  CEpbl,  HAa3bIBAIOT
UX,0NMCHIBAIOT CBOMCTBA HA OCHOBE
3HAHUM O KUCIIOTHBIX
okcuaax. XapakTepu3yoTcoCTaB, hu3nueCKUenX UMIYEeCKHECBOMC
TBAaCEPHOMKHUCIOTHIKAKAIEKTPOIUTACUCIIONIB30BAHUEMPYCCKOTO(
POJHOTO)A3bIKaI3bIKaXUMUU. COCTABISIFOTMOJIEKY IAPHBIEUHOHH
BICYPAaBHEHUAPEAKLINN, XapAKTEPU3YIOIUXXUMUYECKUECBONCTBAC
epHolikucioThl. Pacro3Hatorcynbdar-noHsl.
XapakTepu3yrT CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM
KHCJIOTBIKaKOKHUCIIUTEISCUCTIONb30BAaHUEMPYCCKOTO(POTHOT0)s13
pIKaus3blka  XUMHH.  COCTaBISIIOT ~ ypaBHEHHS
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOAOM
AJEKTPOHHOTO OasiaHca. BhIMOIHAIOTPacUETHl 110 XUMHUYECKUM
bopmynam WypaBHEHUSIM  peaKIui,
MPOTEKAKIHNX C Y4aCTHEM CEpHOMKHCIIOTHI.
Hab110/1a10 THONNCHIBAIOTXUMUYECKUDKCIEPUMEHT

23

IT.p.Ne3.«M3yuenunecsoit
CTB

CEpHOI
KHACIIOTBD)

YPOK—TIpaKTUKYM

Yuarcs
oOpataThcsaciadopaTopHEIMOOOPY1I0BaHUEMHHAT PEBATEITbHBIMU
MprUOOPAMHUBCOOTBETCTBUHUCIIPABUIIAMUTEXHIUKH ~ O€30MacCHOCTH.
HaGmrogaror cBOMCTBA 3JIEKTPOIMTOB UIIPOUCXOJSIINXC HUMHU
SIBJICHUM. HabGmrogarot HONHUCBIBAIOT
PeaKIMUCydaCTHEMDIIEKTPOIUTOBCIIOMOIIHIOECTECTBEHHOTO
(pyccKOTo WM POJHOTO) SI3bIKA U SI3bIKa XUMHH.DOPMYyIHUPYIOT
BBIBOJIBIIOPE3YIHTATAMITPOBEICHHOTO

SKCIIEPUMEHTA

24

Oobmasxapakrep
WCTUKA
XUMHYECKUXAIEMEHTOBYV

Arpynnsl. A30T

KomOuHupoBaHHbIH
YPOK

JlaroT oO0IIyr0 XapakTEepHCTUKY aToMaM, MPOCTHIM BEIIeCTBAM
HACOEANHEHUSIM ITHUKTOI€HOB B 3aBUCUMOCTH OT MX IOJIOKEHUS
Bllepuoanueckoir  cucreme.  XapakTEpU3YKOT  CTPOECHHUE,
(bU3HYECKUENXMMIYECKUECBONCTBA, IOy YICHUCUTIPUMEHEHHE




a30TacHCII0Nb30BaHUEMPYCCKOTO(POJHOTO)A3bIKAUSI3bIKAXUMHUH.
HasbiBarorcoennHennsa3otanopopmMyaencocTaBIs IO THOPMYIIbITT
OMXHA3BaHMIO. Y CTaHABIMBAIOTIIPUUNHHO-
CJI€ICTBEHHBIECBSI3UMEK 1y CTPOCHUEMATOMANMOJIEKY b, BUIOMX
MMUYECKOMCBSI3U, TATIOMKPHUCTAITNIECKOUPEIIETKUAa30Taneropus
NYECKUMUUXUMHYECKUMUCBONCTBAMH.

BoinmonHsAT  pacuéTtel MO XMMHMYECKUM  (opmynam U
YPaBHEHUSMPEAKINI, IPOTEKAIOIMINXCYYaCTHEM a30Ta

25

Ammunak.CoaruaMMOHUSI

VY POKyCBOCHHUSIHOBBIX3
HaHUU

CocTaBIIOT dbopMyIIbI I10 1504

Ha3BaHMSIM.3aIIUCHIBAIOT
MOJIEKYJIIPHBICMMOHHBICY PABHEHUAPEAKIINI, XapaKTepU3YIOIIHEX
MMHYECKHEeCBOMCTBaaMMUaKancoieiiaMmmonns. CoCTaBIsI0TypaBH
€HUSOKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C Yy4YacTUEM
aMMHaKa C IIOMOIIBIOAJIEKTPOHHOTO0AIaH .
YcraHaBnuBarOTHPUYUMHHO-
CJIECTBEHHBIECBA3UMEXK 1Y BUTAMUXUMUYECKUXCBA3EH, THITAMUKD
UCTAIUTMYECKUX PellIeTOKaMMHaKaucoleHaMMOHUAUUX PU3UUECKU
MUUXUMHUYECKUMUCBOHCTBaMU. [IpoBOAST,HAOI01aIO THOTIHCHIBA
0T
XUMUYECKUMIKCIIEPUMEHTIIOPACTIO3HABAHUFOMOHOBAMMOHHUSICCOO
JIOICHUEMITPABUITEXHUKNOE30IMaCHOCTH.
BrimonastoTpacy€ThImoxuMudecKkuMpopMyIaMuypaBHCHUSIMpEa
KM, IPOTEKAIOIINX C YIaCTUEMAMMUAKA

26

I1.p.Ned«ITomyuennea
MMHAKa U
M3y4YEeHUEETOCBONCTB
»

YPOK-TIpaKTUKYM

[Tomyuarot,cobuparoT u
pacno3HaroTamMmmuak.PaboTaroTciiabopaTopHEIMOOOPYIOBAaHUEMH
HaneBaTe.]'H)HI)IMI/IHpI/I60paMI/IBCOOTBeTCTBI/II/ICHpaBI/I.]'IaMI/ITeXHI/IK
n6e3onacHocTH. Hab1r01al0 THOMTUCHIBAIOT
XUMUYECKUMIKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POJTHOTO)
SI3BIKA u
SI3BIKaXUMUHU. DOPMY TUPYIOTBBIBOIBITOPE3YIETATAMITPOBEACHHO
ro

skcriepuMerTa. COTpyJHHYAIOTBIIPOIIECCEyIeOHOTOB3aNMOICHCT
BHSIIPH pabOTEBIpynmnax

27

Hudposasmabopatopus

Kucnoponconepxkaniue

Ypok-uccnenoBanue

3anuchIBalOT ~ peakUui,  XapaKTepU3yloUIMe  XMUMHUYECKUE




RELEON

Hudposoii
JATIUKDIICKTPOIIPOBO
JIHOCTH

COCAMHECHUAa30Ta

28

Kucnopoaconepxamue
COeTMHEHUIA30Ta

KomOuHMpoBaHHbBIN
YPOK

CBOMCTBAaOKCHI0BA30TA. YcraHaBiuBarOTIIPUIMHHO-
CIIEICTBEHHBIE CBSI3W MEXAY BHJOM XHMHYECKOM CBS3H,
TUIIOMKPUCTAJUIMYECKOM  PEIETKH OKCHJIOB a30Ta M HUX
(U3MYECKUMU HUXUMHYECKUMHU CBOMCTBaMH. XapaKTEepHU3yIOT
COCTaB,

(bU3HYECKUENXIMIUYECKHECBONCTBAa30 THOMKHUCIIOTHIKAKITIEKTPOIT
UTa,TPUMEHEHUECUCIIONH30BAHUEMPYCCKOTO(POTHOTO)SI3bIKAUS3
BIKAXUMUHU.

3anuCchIBalO TMOJICKYJISIPHBIEHMOHHBICY PAaBHEHUSAPEAKIINI, XapaKT
epu3ylollue  XUMHYECKHME  CBOWCTBA  a30THOM  KHUCJOTHI
Kakdnekrponauta. [IpoBojsT, HaOMIOZAIOT M ONUCHIBAIOT
XUMUYECKUMIKCIEPUMEHT,XapaKTepU3YIOIINIICBOIICTBAa30THOMK
UCIIOTBIKAKAJIEKTPOJIUTA,CCOOTIOIEHUEMITPABIIITEXHUKNOE3011ac
HOCTH.
XapakTepu3yroTa30THYOKUCIOTYKaKOKUCIUTENb.COCTaBIAIOTY D
ABHEHMSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEaKINI1,XapaKTEPUYIOIIUX XUMUYECKUE CBOMCTBA a30THOM
KHUCITIOTHI KAKOKUCIIUTES, C TOMOIIBIO JIEKTPOHHOTO OanaHca.
[TpoBoasiT,HaOMIOIAIOT U OMUCHIBAIOT XUMUYECKUIA
SKCIEPUMEHT,XapaKTePU3YOIINHCBONCTBAa30 THOMKUCIOTHIKAKO
KHUCIIUTES,

CCOOJII0ICHUEMITPABUIITEXHUKNOE3011aCHOCTH

29

docdopueroc
OC€IMHEHUA

YPpoK-IpakTUKyM

XapakTepusyroT

CTPOCHUE,AJUIOTPOIIHIO, QPU3NIECKHENXUMUIECKHECBOMCTBA, IOy
YeHHueunpuMeHeHnedochopacucrnob30BaHUEMPYCCKOT0(POAHOT
0)sI3bIKAUSI3bIKAXUMHH.

CamocTosATenbHO OINHUCHIBAIOT CBOMcTBa oKcua Qocdopa(V)
KaKKHCJIOTHOTOOKCHIanCBOMCTBAOPTO(POCHOPHONKUCTOTHI.
IIpoBonsAT,  HaONIOMAIOT M ONHUCHIBAIOT  XMUMHUYECKHH
IKCIEPUMEHTCCOOTIOIEHUEM MIPaBUI TEXHUKA
6e3onacHocTu.Pacnio3Haior gochaT-noHb!
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O61asxapakrep
UCTHKA
JJIEMEHTOB v

rpynmsL YTIepos

A-

Ypok 06001IeHus
UCHCTEMATH3alnU3HA
HUHI

JlaroT oOmIyr0 XapakTEpHCTUKY aToOMaM, MPOCTHIM BEIIECTBAM
UCOEIMHEHUSAM 3JeMeHTOB [V A- rpynmel B 3aBUCHMOCTH OT
uxnonoxenussllepuoguueckoricucreMe. XapakTepu3yOTCTPOCH
Ue,aJUI0TPOIHNIO, (P U3NUEeCKUEUX UM UYECKHECBONCTBA,
NOJTy4YeHUEUTTPUMEHEeHneaMop(HOTOYTJIEPOIauer OCOPTOBC




HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) sA3bIKA U SA3bIKA
xuMuu.CpaBHUBAIOTCTPOEHUEHCBOMCTBaaIMa3an rpapuTa.
OnuchIBalOTOKUCIUTEIBHO-BOCCTAHOBUTEILHBIECBONCTBAYTIIEPO/Ia

31

Kucnopoaconepkamue
COCIMHEHUSYTIIEPO/1a

KonTposbHo-
00001aro Uiy poK

XapakTepu3yloT  CcocTaB,  (PU3WYECKUE U  XHUMHUYECKHUE
CBOWMCTBA,ITOJIyYCHHE W TMPUMEHEHHE OKCHJOB yTiepoaa ¢
UCIIOJIb30BAaHUEMPYCCKOTO(POIHOTO) SI3BIKAU SI3BIKA
XI/IMI/II/I.yCTaHaBJH/IBaIOTHpI/IqI/IHHO-
CJIEICTBEHHBIECBA3UMEIK Iy BUAAMUX UMUYECKUXCBSI3EH, THTTAMUKD
UCTALTMYCCKUXPEIIETOK OKCUIOB yTIepoaa, UX (GU3NYSCKUMU U
XMMHYECKMMHCBONCTBaMU,aTaokenpumMeHeHrneM. CoOoaatoTip
aBI/IJ'IaTGXHI/IKI/I6€3OHaCHOCTI/IHpI/II/ICHOJ'II)BOBaHI/II/IHGqHOFOOTOHJICH
usl. XapakTepusyroT COCTaB, buznueckue u
XI/IMH‘ICCKI/IGCBOﬁCTB&, IMOJIYUCHUEC W TPHUMCHCHUC erJ’II:HOfI
KHUCITIOTHI u
eccoel(kapOOHATOBUTHIPOKAPOOHATOB)CHUCIIONH30BAHUEMPYCCK
Oro(pOoJIHOTO) SA3BIKA U SA3BIKAXUMUH.
NnmocTpupyr0T3aBUCUMOCTBCBOMCTBCOIENYTOIbHOUKHACIOTHIOT
uxcoctaBa.lIpoBoasT,HabII0JaI0 THOTIHCHIBAIOT XUMHYECKHUHA
SKCTIIEPUMEHT C COOJIIOICHUEM MPABMITEXHUKHNOE30MMaCHOCTH.
Pacno3narotkapOoHaT-MOH. BEIMOTHAIOTPacUETHITOXUMUYECKUM
dbopMynaM W ypaBHEHHUSM  pEaKIMid,  IPOTEKAIOLIUXC
y4acTHEMCOCIUHEHUITYTIIepoIa

32

Hudposas
naboparopusiRELEON

Hudporoit
JaTIUKIIEKTPOIIPOBO
JHOCTU

I1.p.NeS.«Ilomyuenneyr
JIEKUCIIOTO Tra3a
WW3y4YEHUEETOCBONCTBY

YPpOoK—TpakTUKyM

[Tomyuarot,cobuparoT u
pacro3HaroTyrJeKucblira3. Habmo1atoTHOMCHIBAIOT
XUMHYECKUMIKCTIEPUMEHTCIIOMOILBIOPYCCKOTO(POIHOTO )sI3bIKAN
SA3pIKaXUMUN. POPMYITUPYIOT
BBIBOJBITTIOPE3YJIbTATAMIIPOBEACHHOT OOKCIICPUMCEHTA.
CoTpyaHnUaloTBIIpolIecCEyYeOHOTOB3aMMOICHCTBUSATIPHPAOOTEBR
rpymmnax

33

YrieBo1opoasl

KomOuHupoBaHHbIH
YPOK

XapakTepu3yroToCcOOEHHOCTUCOCTaBANCBONCTBOPTraHUYECKIX

COCIMHEHMM. Paszmmuaror mnpenensHble YW HENPEAEIbHBIE




yrieBoaopoabl. HazpiBaroTH3anuchIBaroThopMyIbI(MOJIEKY IS PHBI
€ ¥ CTPYKTYpHBbIE) BaXXKHEHIINUX MpPEeACTaBUTENCHYITIEBOIOPOIOB.
IIpeiaralor  9KCHEpPUMEHT IO  PaclO3HABAaHMIOCOEAMHEHUH
HelnpenenbHoro crpoeHus. HabmogaroT 3a XO0JOMXMMHUYECKOTO
HKCHEPUMEHTa, ONMUCHIBATH €r0 W JeNaTh BBIBOABIHA OCHOBE
HaOIr0/1eHU. dukcupyror pe3yJIbTaTh
9KCIIEPUMEHTACIIOMOILIBIOPYCCKOIO(POAHOI0)S3bIKA,ATAKKECTIOM
OLIbIO

XUMUYECKUX(OPMYJIINYPaBHEHHIA.

34 Kucnopoaconepxamme KomOuHupoBaHHbI#I XapakTepu3yTCIUPTHLKAKKACIOPOICOAEPKAIUEOPTAHNYECKHE
OpraHUYECKUECOETUHE YPOK coequHeHus. KinaccupuuupyroTcnupThiioaTOMHOCTH.
HUS HaspiBaroTnipeacraBuTeneiiofHo-
UTPEXATOMHBIXCITUPTOBU3AMUCHIBAIOTU3()OPMYJIBL.
XapakTepus3yroT KHUCJIOTHI, KakK
KHCJIOPOACOAEPKALNEOPraHUYECKUECOEIUH
EHUS.
HaspiBaroTnipencraButeneid  MpeNeNbHBIX U
HeNpeebHBIXKapOOHOBBIXKUCIIO
THU3aMUCHIBAIOT N3(OPMYIIBI.
35 KpemHuniineroc KomOuHMpoBaHHBIN XapakTepusyloT CTPOEHHE aTOMOB M KPHUCTAJUIOB, (pU3UYECKHE
OCIMHEHUSA YPOK UXUMHYECKUECBONCTBA, 10Ty YEHUEUTTPUMEHEHUEKPEMHUSACUCITON

b30BAHUEMPYCCKOTO(POAHOI0)A3bIKAUA3BIKAXUMUH.

Y cTaHaBIMBarOTHPUYNHHO-
CJIEICTBEHHBIECBA3UMEK Iy CTPOCHEMAaTOMA, B IOMXUMHUYECKOIIC
BS3H, THIIOMKPHCTAITNYECKOMPEIIETKUKPEMHU S, eTOPU3NUECKUM
MUXUMHYECKUMUCBONCTBAMU. BBIMOIHAIOTPaCUETHITOXUMUYECKU
M bopmynam " YPaBHEHUSAM peakuui,
MPOTEKAIOIINXCYYaCTHEMKPEMHUSAUET0COETMHEHN . X apaKTepu3y
I0TCOCTaB,(PU3NUECKUEUXUMUYECKUECBONCTBA, 10Ty YUeHUEUTTPHME

HEHHE COCTMHEHUI KPEMHHS c HCIIOTh30BaHUEM
pyccKOro(pogHOTO)s3bIKausI3bIKaXuMUK. CpaBHUBAIOT
JTMOKCH/IBIYTJIEPOIauKPEMHUSI. OnuceiBatoT

BA’KHEHUIIMETUTIBIITPUPOHBIXCOCTMHEHUMKPEMHUAKAKOCHOBHOIO
JJIEMEHTA
aurocdepsl. Paco3HaoTCUIIMKAT-HOH




36 CuMKaTHasIpoOM YPOKYyCBOGHHUSHOBBIX3 | XapaKTepH3yITCHINKATHYIOIPOMBIIIIEHHOCTEUECOCHOBHYIOTIP
bIUIEHHOCTh HaHUH OJYKIIMIO. Y CTaHABIMBAOTAHAIOTUN MEXY
Pa3IMYHBIMHOTPACIISIMUA CHITUKaTHOMIIPOMBIIIIJICHHOCTH
37 [TonyyennenemeramioB | YpOKyCBOCHHUSHOBBIX3 | ONHCHIBAIOT HaX0XJICHHE HEMETAIJIOB B
HaHUH npupoze. XapakTepu3yoTpaKIIMOHHYOIEPErOHKYKUIKOI OB
03/IyXaKaK COBOKYIHOCTb (PU3MUECKUX MPOIIECCOB.
ApPryMeHTHpPYIOTOTHECEHUEAKTUBHBIXHEMETANIOBKOKHCIIUTE
JTBHO-
BOCCTaHOBUTEIILHBIMITPOIIECCAM
38 [Tomyuenue Y poK-TIpakTUKYM XapakTepu3yroT XUMHU3M, ChIpbe, alnapaTypy,
BaKHEUITMXXUMUIECKUX HAYYHBICTIPUHIIUAIIBI ¥ TIPOYKIIHIO TPOU3BOICTBA CEPHOM
COeMHEHUN KUCI0Thl. CpaBHUBAIOTIPOU3BOICTBOCEPHOMKHCIOTHICIIPOU3BOICT
BOM
aMMHaKa
39 | Hudposas O06o0menuenoreme KomOunupoBanubiii | IIpoBoasT OIEHKY COOCTBEHHBIX JIOCTHXKEHHH B YCBOCHUHU
naboparopusRELEON «HemeTaubimuxc yPOK TeMbL. KOpPEKTUPYIOTCBOM ~ 3HaHWs B COOTBETCTBHH  C
Lludposoii OCITTHEHUS) 1aHupyeMbiMpesynbraTom.Ilonydator
JATIHKAIEKTPOIPOBO XUMHAYECKYIOWH(OpMAIIMAN3PA3INIHBIXUCTOYHUKOB. I IpeicTanis
JHOCTH I0TUH(OPMALIUIONIOTEME
«Hemeramiey B Buae TaONMI, CXEM, OIMOPHOTO KOHCIIEKTa, B
toMuncaecrnpumeseHnemcpecTBKT
40 K.p.Ne2no Teme: Ypoxk - [IpumensitoTHaNpakTHKepaHeen3yYeHHbIIIMaTepual,padoTasmno
«Hemetamipimuxc KOHTPOJISI3H rpynmnamMm ¢ 3aJaHUsIMH  Pa3sHOTO YPOBHS  CJIOXHOCTH,
OCTMTHECHUSD) aHMH BBINOJIHAIOTKOHTPOJILHYIOPA0OTY.
Metanabimuxcoeanuenusi(174)
41 [TonoxxeHne MeTaII0B YpoKkycBOEHUSHOBBIX3 | OOBSICHAIOT,4TOTaKOeMeTaIbl. PazinuatoThopMbICyIIIeCTBOBAaHH
Bl lepnoanueckoit HaHuu SIMETAJUIOB: 3JIEMEHTHINIIPOCTHIEBEIIECTBA.

CUCTCMC,CTPOCHUC
ATOMOB MKPUCTAJIJIOB

XapakTepu3yrTXUMUYECKUEITEMEHTHI-
MeTaiuibinonxmnonoxenutoBl lepuoauueckoiicucreme/l.M1.Menaen
eeBa.[IporHo3upyr0TCBONCTBAaHE3HAKOMBIXMETAIIOBIIONOIOXKEHU
IO B [Tepuonuueckoit CHUCTEME XUMHYECKUX
anemenToB/l.M1.Meneneena. Y craHaBIMBAIOTIPUYMHHO-
CJIEICTBEHHBIECBA3UMEX 1Y CTPOCHHEMATOMA,BUAOMXUMUYECKOIC
BSI3H,

TUTIOMKPHUCTAJNINYECKONPEIIETKUMETANIOB—IIPOCTHIXBEIIECTBU




HXCOECIUHEHUN

42

OOINEXUMUUECKIE

KoMmOnHMpOBaHHBII

O6’bHCH${IOT,‘{TOTaKOepﬂI[aKTI/IBHOCTI/IMeTaJ'IJ'IOB.HpI/IMeHHIOT




CBOMCTBaMETAIJIOB

YPOK

€ro JUisl XapaKTepUCTUKN XUMUUECKUX CBOMCTB
MPOCTHIXBEIMICCTB-METAIOB. O000MIAI0OTCHCTEMY XUMUYECKUX
CBOMCTBMETAJIJIOB KaK «BOCCTaHOBHUTEILHBIC CBOMCTBAY.
CocTaBIsIIOTMOJIEKYJISIPHBIE YPABHEHUS PEaKIIHi,
XapaKkTePU3YIOINXXUMUYECKUE CBOMCTBA METAJUIOB B CBETE
y4eHus: 000KUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCax, a
pPEaKUHUK Cy4aCTHEM JIEKTPOJIUTOB, IPEACTABIIATH TAKKE U B
noHHoMBu/Ie. Ha0mr01at0 THONIHM CHIBAIOTPEAKIIMMMEK Y BEIIECTB
aMHUCIIOMOIIBIOPYCCKOTO (POAHOTO) SA3bIKAU SI3bIKA XUMHH.
CaMOCTOSITEILHO MPOBOJISAT OIBITHI,
MOATBEPKIAIOIIUEXUMUYECKUECBOMCTBAMETANIOBCCOOTIOICHU
EMITPaBUITEXHUKHOE301TaCHOCTH

43

OO01asxapakTepucThKa
[1[eTOYHBIX METAIIJIOB

YPOKyCBOEHUSHOBBIX
3HAHUU

44

OO0mas
XapaKTePUCTHKAIIEIIOY
HBIXMCTAJIJIIOB

KomOuHMpoBaHHBIN
YPOK

OOBACHAIOTITUMOJIOTUIOHA3BAHUATPYIIIBIKIIIETIOYHBIEMETAIITBD).
Hatot o011yI0 XapaKTEPUCTUKY IEJTOYHBIM
METAJUTaMIIONXIOJIOKEHHUIOBI [epnoanyecKkoiCUCTEMEXUMHYECKH
xanemenToB/l. U.Menneneena.

XapakTepusyloT CTpO€HHME, (QHU3NYECKHe U  XUMHYECKHE
CBOMCTBAIIEIOYHBIXMETAIIZIOBBCBETEOOIIET0,0CO0CHHOTOUETUHI
YHOTO.

[Ipencka3piBatoTU3NYECKHNE U XUMUYECKUE CBOMCTBA OKCUIOBH
TUJIPOKCHUIOB IIEJTOYHBIX METAJUIOB HAa OCHOBE HX COCTaBa
VCTPOEHUSUIIOATBEPKAATHIIPOrHO3bly PABHEHUSMUCOOTBETCTBY IO
nuxpeakiuit. [IpoBoasTpacy€ThImOXUMHUYECKUM  opMysamMm U
YpaBHEHUSM peakuui, MPOTEKAIOIINXC
YYaCTHUEMIIIEIOYHBIXMETAJTIOBUUXCOECTMHEHU I

45

Oo61mas
XapaKTePUCTHKAIIETIOY
HO3EMEIBHBIX
METAIIIIOB

YPpOKYyCBOCHUSHOBBIX3
HaHUU

46

OO0masa
XapaKTePUCTHKAIIEIIOY
HO3EMEJIBHBIXMETAIIIOB

KomOun1poBaHHBIN
YPOK

XapakTepu3yloT CTpOeHHEe, (U3NYEeCKHEe U XHUMHYECKHe
CBOMCTBAIIEIOYHO3EMENBHBIX ~METAJJIOB B CBETe OOIIero,
0COOEHHOT0
neauHuuHOro.IIpeacka3piBaroTHU3NUECKMEUXMMIUUECKUECBONCTB
A0KCHIOBUTHIPOKCUI0BMETAIIIOBIIATpynnbIHA0OCHOBENXCOCTaBa
HCTPOEHUSUIIOATBEPK A0 TIIPOTHO3bIyPABHEHUAMUCOOTBETCTBY
FOLIUXPEAKLIHIM.

[IpoBomsaT  pacuérel 1O  XUMHYECKMM  (GopMmylam U
YPaBHEHUAMPEAKINI, IPOTCKAIOIINXCY4aCTUEMIIIEITOYHBIXMETAI
JIOBUHX




COETUHEHUN

47

JKeécTkoCcTs BOAEI

|

UCIIOCOOBIECYCTPaHEHH

YPpOKyCBOCHUSHOBBIX3
HaHUU

OOBACHSIOT ~ 4TO TaKOE€ OKECTKOCTh BOJIbI».Paznnyaror
BPEMEHHYIOHUITOCTOSTHHYIOKECTKOCTEBOIBL. [ Ipearatorcrnocoost
yCTpaHEHUSHKECTKOCTUBOIBL [TpoBO AT,

Ha0JII0TaI0 THONMUCHIBAIO TXUMUYECKHIIKCTIEPUMEHT,CCOOIIIO ICHU
EMITPABUWITEXHUKUOEC30MACHOCTH

48

€CTKOHBOJIBIUCIIOCOOBI
eCyCTpaHCHHS

[1.p.Ne6.«Ilomyuenuex

KomOuHMpoBaHHBIN
YpPOK

[Tonyuator,cobuparoT u
pacro3HAITYTIIEKHCIbIra3. O0pamaroTcsaciadopaTopHEIMOOOPY
I[OBaHI/IeMI/IHaneBaTeJ'II)HI)IMI/IHpI/I60paMHBCOOTBeTCTBI/II/ICHpaBI/IH
aMUTeXHUKH Oe3zomacHOCTH. HaOnromgaroT #  ONMCHIBAIOT
XUMUYECKUMIKCIIEPUMEHT C TIOMOIIBI0 PYCCKOTO (POAHOTO)
SI3BIKA u
SI3bIKaXUMUN. DOPMYIIUPYIOTBBIBOIBIIIOPE3YJIbTATAMIIPOBEACHHO
ro

skcriepuMeHTa. CoTpy JHUYAOT
BIIpoOIlecceyyeOHOroB3auMOeHCTBUSAIPU PabOTEBIPYIIIIaxX

49

AJTFOMUHUN U
€rOCOEIMHEHUA

YPOK-TIpaKTUKYM

XapakTepu3yrTaTFOMUHUKIIOEr ONToNI0KeHNI0Bl Ileproinueckoric
ucremexumuieckuxanemeHTos/l.11.Menneneesa. OnuceiBaroTcTp
O€HHUe,(PU3NUECKUENX UM YECKUECBONCTBAATFOMUHUS, IOATBEPHK
asAUXCOOTBETCTBYIOIIMMUYPABHECHUAMUPEAKLIAMN.
OOBACHAIOTIBONCTBEHHBIXapaKTEPXUMUUECKUXCBOMCTBOKCHIA
Y TUIPOKCUIAaTFOMUAHMSL.

50

Hudposas
naboparopustRELEON

udpoBoitnaTunkaaBIeHU

DKeneso

YpOKyCBOEHUSHOBBIX3
HaHUU

51

CoennHEHUKETE3a

KomOuHMpoBaHHBIN
YPOK

XapakTepus3yloT TMojloxeHue keneza B llepuoanueckoit
cucremexumudeckuxanementoB/l.M1.MenneneeBa,0cO0EHHOCTUCT
poenusiaroma. OnuchIBalOTHU3NIECKUEUXMMIYECKHECBONCTBAXKE
71€3a,TOATBEPKIATMXCOOTBETCTBY FOIIIUMUY PAaBHEHUSIMUPEAKITUH.
OOBSACHAIOTHAINYHEIBYXT€HETHUECKUX PSIIOBCOEIMHEHU I KeNe3a
Fe’+uFe®* .YcTaHaBIMBaIOT3aBUCHMOCTE 0071acTell MPUMEHEHHUS
JKeje3a HWero CIjiaBoB OT cBoMcTB. [IpoBoasTpacuersl mo
XUMHYECKUM(OpPMYJIaM U YpaBHEHUSIM peakUui, MPOTEKAIOIINX
C yyacTHemkene3a H ero coenuHeHuid. HaOmromaroT u
OTHCHIBAIOT

PeaKIMUMEXK Ty BEIIECTBAMUCIIOMOILbIOPYCCKOTO(POIHOIO)SI3bIKa
u




A3BIKAXUMHNHU




52

Hudpopas
naboparopusiRELEON

HudpoBoitnaTanknaBieHus

[L.p. Ne 7
«PeleHneskcnepum
CHTaJIbHBIX3aJa4II0
TeMeE

«MeTabh)

YPOK-TIpaKTUKYM

DKCHEePUMEHTATBLHOUCCIEIYIOT
CBOMCTBaMETAJIJIOBUUXCOCTMHEHHUM, pEIIaThIKCIIEPUMEHTAIbHBIE
3aJJaYUIIOTEME
«Metaieiy.PaboTarorciabopaTopHEIMOOOPY TI0BaHHEMUHATPEBA
TEJIbHBIMUTTPUOOPAMUBCOOTBETCTBUUCTIPABUIIAMUTEXHUKHU
0€30acCHOCTH. HaGmromaror CBOIicTBa METaJIOB H
MXCOEAUHECHUNUSABICHUI,ITPOUCXOISIINX C
HUMU.OTIHCHIBAIOTXUMHUYECKHHN

SKCIIEPUMEHT.
DopmMyIUPYIOT
BBIBOIBITIOPE3YJIbTATAMIIPOBEICHHOT09KCTIEpuMeHTa. OTIpe 1esito
T(McxoaIn3yueOHON3a1au1 ) He0OX0TMMOCTh HUCIIOJIb30BAHUSA
HaOJII0IeHUS 58071
JKCIIEPUMEHTA

53

METAILIOB
HUCIIOCOOBI3a
IITUTHIOT HEE

Kopposus

YPOKYCBOCHUSHOBBIX3
HaHUH

OOBACHSIOT, YTOTAKOEKOPPO3Hs. Pa3mnualo TXUMUYECKYOUDIICKTP
OXHUMHUYECKYIOKOPPO3UH. UITIOCTpUPYIOTIIOHATHS
KKOPPO3USI»,«XUMHUYECKASIKOPPO3US, «ITEKTPOXUMHUECKASTKOPP
03US»IIPUMEPAMHU. X apaKTEPU3YIOTCIIOCOOBI3AIIUTHIMETAJUIOBOT
KOPpO3UH

54

MeTauTbIBIPUPO/IE.

YPpOKyCBOCHUSHOBBIX
3HAHUU

55

[loHsiTHEOMETAIITYPTUH

Ypoxk-cemunap

Knaccugpunupyrot ¢popMbl NpupoIHBIX COEAMHEHNUN

METaJUI0B. XapaKTepU3yTOOINECTIOCOOBITOTY YEHUAMETAIUIOB I

UPO-,TUJPO-H IIEKTPOMETAILITYPIHUH.

KoHKpeTn3npyoTaTHCIocoOBIpIMEpaMUNy pABHEHUSIMUPEAKITUIA

CCOCTaBJIEHUEMAJIEKTPOHHOr00aIaHca.

OnucelBalOTIOMEHHBI  IIpoliecc |
IIEKTPOJIMTHYECKOETIOIYyYEHUEMETAT

JIOB.

Pa3inyaroT4€pHBIENIIBETHBIEMETAIIIBL, UYTYHBIUCTAIN

56

0O00011eHUE 3HAHUI
nmoteme«MeTalubh)

Oo6o0uaromuitypok

O060011aI0THCUCTEMATU3UPYIOTCBOM3HAHUSIIO

TeMe:

«Metaibe IIpuMeHAOTHaIIpaKTUKEpAHEE U3y YCHHBIMATEpUall,
paboTas o rpyniam ¢ 3aJJaHUIMU Pa3HOT0 YPOBHSCIOXKHOCTH

S7

KonTtponbnas pador 3
moTeMe«MeTauIbI»

YPOKKOHTpPOJIA

[IpumenstoTHaNpakTUKEpaHeen3yYeHHbIIIMaTepuall,padoTasmnor
pynIaM c3aJaHUusIMUPAa3HOTOYPOBHACIOKHOCTH,
BBINOJIHAIOTKOHTPOJILHYIOPA0OTY.




XuMHANOKpY:Kaomasacpena(24)

|>(I/IMI/I‘-IeCKa$I

| KomOuHMpoBaHHbBIN | WuTerpupyrorceeaenusnoduznyeckonreorpapuuB3Hanms




OpraHHU3aIus
[LUIAHETHI
B3eMist

YPOK

OXMMHUYECKOMOPraHU3alUUIUIAHEThI. XapaKTEPU3YIOTX
UMHUYECKHIICOCTaBre0JI0rMueCKUX000I09eK3eMITH.
PaznnyaroTMUHEpaIbIMTOPHBIENOPOIbl, BTOMUYUCICUPY AbI

59

Oxpana
OKPYKaIOMICHCPEIBIOTX
MMUYECKOT03arpsi3sHeH
st

Ypok—cemunap

XapakTepusyroT
HCTOYHUKUXUMHUYECKOT03arps3sHEHUIOKpY Katorieiicpeibl. Onuc
BIBAIOT rinobanbHbIC
IKOJIOTHYECKHUETIPOOIEMBIYETIOBCUCCTBA, CBA3aAHHBICCXUMUICCKU
M3arpsi3HEHUEM. [Ipennarator
Iy TUMUHUMHU3AIIUTUBO3IEH CTBUSIXUMUYECKOT03ar PSI3HEHUSTHAOK]
YKaIOIILY IO cpeny.lIpuBoasTnpumepsl
MEXIYHAPOTHOTOCOTPYIHUYECTBAB
00J1aCTHOXPAHBIOKPY>KAIOIIEHCPEIBIOTXUMUYECKOT03arPSI3HEHUS

sk3ameny(OI'I)

O000menne 3HAHNI 10 XUMHUH 32 KypC OCHOBHOM MIKO0.JbI. [Ioaroroska k OCHOBHOMY rocyiapCcTBeHHOMY

(74

60

BemiectBa

O0600mmarmunypok

[Ipencrasastor uHpopMmaruio mo teme «llepuonnyeckuit 3aKoH
ullepnonnueckascucremall.M1.MenaeneeBaBcBETETEOPUUCTPOEH
usl atoMa» B BUJAE TaONUIl, CXeM, OMOPHOIO KOHCIEKTa, BTOM
YUCIIe c MpUMEHEHUEM CpENCTB
HKT.BbINoNHAIOTTECTOBBIE 3aaHUA o
teme.lIpeacrapistor
uH(popMaIronoTeMe« BUIbIXUMHYeCKUX CBSI3EHUTHUITBIKPU CTAILIT
WYECKUXPEMIETOK. B3anMOCBA3bCTPOCHUSANCBOMCTBBEIIIECTB» BBH /T
eTabIuI],cXeM,0MOPHOTO
KOHCIIEKTa,BToMunciiecipuMenennemcpeactBUKT

61

XI/IMI/I‘-ICCKI/IepeaKI_II/II/I

Oo6o0uaromuitypok

[IpencrasnstoTuropmanuronoreme«KnaccupukanusaxuMmaeck

HXPpEaKIMUIIOPA3InYHBIMITPU3HAaKaM. CKOPOCTbXUMUYECKUXPEAK

LUU»BBUAETAOIHIL,CXEM,0IOPHOTOKOHCTIEKTa, BTOMUHCIIECTIPUME

HeHuemcpenctsKT.

Brmonnsor TECTOBBIE 3a/1aHUs o TEME.
XapakTepu3ytoTOBP,0k1cInTenbl BOCCTAHOBUTETID.

62

(OCHOBBIHEOPIaH
MYECKON
XHMUH

Oo6o0maromuitypok

XapakTepusyrToOIire,0c00eHHBICHHH IMBH 1y aTbHBIECBOHCTBAK
HCJIOT,0CHOBAHUH,COJICIBCBETETEOPUUAIEKTPOIUTUYECKOM
JAMCCOLIALIAN.

63

OCHOBBI
HEOPraHUYECKON

Oo6o0maromuitypok

ApryMEHTHPYIOT
BO3MOKHOCTBIIPOTEKAHUAXUMUYECKUXPEAKIIMMBPACTBOPAXIIIEKT




POJIMTAXUCXOAAU3YCIIOBUM.




XTMHH KnaccupunupyroTHeOpraHn4ecKHeBeIIeCTBAIOCOCTaBYHCBOICTBA
Mm.IIpuBoasTHpUMEPHITIPEICTABUTEICHKOHKPETHBIX
KJIACCOBUTPYIITHEOPTaHUYECKUXBEIIECTB
64 [loBTOpEeHME KoMOuHupoBaHHbI | BBIMONHSIOTTECTHI U yHpaKHEHUS,PEIIAIOT 3a/1a4H 110
10000IIeHNETIOTEME. YPOK Teme. I [poBOIATOIICHKYCOOCTBEHHBIX IOCTHKEHUHBY CBOCHUUTEMBI
[loaroroBka .
KKOHTPOJIBHONpPaboTe KoppektupyroTcBOM3HAHUSBCOOTBETCTBHUCILIAHUPYEMBIMPE3Y b
TaTOM
65 KonTponbHaspaboraNed YPOK KOHTPOJIS [IpumensroTHaNpakTUKEpaHeen3yYeHHbIIIMaTepual,padoras
«ITorosas 1o 10 TPYIIIaM C 33JIaHUSMHU Pa3HOTO YPOBHS
KYpPCYOCHOBHOM CJI0KHOCTH,BBIITOJHSIIOTKOHTPOJILHYIOPA0OTY.
[ITKOJTBD)
66 AHATH3KOHTPOJIBHON KoppektupyroTcBOU3HAHHS
padotsl.IlonBenenue
MTOTOBTOA.

V.Y4eOHO-MeTOAMUECKOE 000pYyT10BaHHE
OHI/ICaHI/IeMaTepI/IaHBHO-TCXHHQCCKOﬁ6a3bII.I€HTpa«TO‘{KapOCTa»,

HCIIOJIB3yEMOTOJIApCAIN3allu U 06pa301;aTe.m)Hl,lxnporpaMMBpaMKaxnpenouaBaﬂuﬂxuMnu

Hugposaa (komnwvromepnasn) navopamopusn (Il/I), nporpaMMHO-anmapaTHbli KOMIUIEKC, TaTYMKOBAs CUCTEMA — KOMILJIEKT
y4e0HOTr0000pY T0BaHU S, BKITIOYAIO M3 MEPUTETBHBINOIOK, THTEP(HEeHCKOTOPOTOMO3BOISETOOECIIEUNBATHCBI3bCIIEPCOHATLHBIMKOMITBIOTEPOM, HTHAO
OPAATYHUKOB,pETUCTPUPYIOIMIUX3HAYCHU A paSJ'II/IIIHI)IX(i)I/ISI/I‘—IeCKI/IXBeJ'II/I'-II/IH.

Jlamuux memnepamypusl n1amuHo6blil — IPOCTOU U HAJCKHBIN TaTUYMK, TPEIHA3HAYEH Il U3MEPEHHS TEMIIEPATYPhl B BOJIHBIXPACTBOPaxX U B
ra3oBbix cpefax. meer paznuunsblil nuana3on uzmeperuit or —40 go +180 °C. TexHnueckue XapakKTepUCTUKH JaTUMKa YKa3aHbl BUHCTPYKIUHU 1O
SKCIUTyaTaluuu. /lamuuk memnepamypsl mepmonaphsiil peIHazHaveH s u3mepenus temmeparyp a0 900 -C. Ucnonb3yercs
MPUBBIIOJIHEHUUPAOOT,CBSI3aHHBIXCU3MEPEHUEMTEMIIEPATY PITIAMEHH, TIJIABJICHUSH PA3JI0KCHHUSBEIICCTB.



Jlamuyukonmuueckouniomuocmu(koaopumemp)—
npeaHa3HAYeHISI3MEPEHUION THYECKONTIIIOTHOCTHOKPaIIEHHBIX pacTBOpOB. M crionb3yeTcsanpunizydeHunTeM«PacTBopbn», « CKOPOCTBXUMHUUECKUXPEAK
U, 0N peeIEHUUKOHIEHTPAIIMMOKPALICHHBIXHIOHOB.

Jlamuukp HripenHa3HaueHJIIU3MEPEHUABOAOPOJHOronoKa3aressi(pH)BoAHBIXpaCTBOPOBBPA3INYHBIXUCCIIEIOBAHUSAX00bEKTOBOKPYKAOLIEHCPEIbI.

JlamuukanexmponpoeoonocmunpeHazHaueHUIIU3MEPEHUAY A€IbHONAIEKTPOIPOBOAHOCTHXKHUIKOCTEM,BTOMUYHCIIEUBOIHBIXPACTBOPOBBEILIECTB.
[IpumenseTcsanpun3y4eHUUTEOPUNIIEKTPOIUTUIECKOU IMCCOLIMALINHT, XaPAKTEPUCTUKBOIHBIX PACTBOPOB

Jlamyuk x10pud-uonoe Coab3yeTcst sl KOMMYECTBEHHOTO OIPEIeTICHHS COAepKaHMs HOHOB XJIOpa B BOJHBIX pacTBOpaXx, MOYBE,
npoaykraxnuranus. K natauky noakirovyaercst HOHOCeneKTUBHBIN 31ekTpol (MUCD) (pabouunit 2ekTpo), MOTEHIIHAl KOTOPOTO 3aBUCUT OT
KOHIEHTPAIMUOTIPEAEAEMOTOMOHA, BAAHHOMCITY4a€OTKOHIIEHTpanuaHuoHOBCl™
JlorenunanUCIonpeaensstoTOTHOCUTEILHOMIIEKTPOJaCPaBHEHU S, KAKITPABUII0, XJIOPCEPEOPSHOTO.

Jamuuknumpam-
UOHOGTIPEIHA3ZHAYCHUIIKOINYECTBEHHOT O0TIPEACTICHUTHUTPATOBBPA3IMYHBIX00EKTAX OKPY KAIOIIEHCPEIbI: BOJIE,0BOIIAX, PPYKTAX, KOIOACHBIX U3 EIT
USXU T.JI.

MukpockonyugposounpeHazHaueH UTAN3YYeHUA(DOPMBIKPUCTATIIOBUHAOIIIOICHUA3aPOCTOMKPHCTAILIOB.
TIpuboponademoncmpayuu3agucumoCmucKopOCMuXuMudecKUXpeaKyuilompasniuuHsIxX@aKmoposucioab3yoTIPUN3y9eHUUTEMbI

«CKOpOCTh XUMUYECKON peakum» U TEII0BOro 3ddexra xumudeckux peakuil. [lpubop 1aéT BO3MOKHOCTH SKCIIEPUMEHTAIILHO
UCCIIEI0OBAThBIMSHIE HA CKOPOCTh XUMMUYECKUX PEaKLUi clelyromuX (akTopoB: MPUPO/Ibl pearupyonuX BeIIecTB, KOHIEHTPAlUU Pearupyoumx
BEIIECTB, IO AUT paHUIIbIpa3aenada3BreTeporeHHbIXcucTeMax (IMOBEPXHOCTHCONPUKOCHOBEHUSIMEK Ty pearipyOIIIMMHUBEILIECTBAMHU ), TEMITEPATYPbL,K
aTaan3aTopa,MHruoUTOpA.

ITunemka-003amop — npuCIIOCOOJICHHE, UCTIONb3YEMOE B TAOOPaTOPHH JUIl OTMEPUBAHUS OMPEIEICHHOIO 00bEMa JKUIAKOCTH.
[TuneTKUBBIMYCKAaIOTCS IEPEMEHHOTO U TIOCTOSIHHOTO 00beMa. B koMmiekThl 000py10BaHMs 1711 MEAMIIMHCKHUX KJIACCOB BXOJAT y/IOOHbIE MUIIETKU-
J103aTOPBIOIHOKAHAIIbHBIE,I03BOJIAIOINEHACTPOUTH HEO0X0AUMBIHOOBEMOTONPAEMO KHUIKOCTUBTPEXPA3TUUHBIX IUANIA30HAX.

Hpuﬁop onsa noJjiyuenus 2a3z06 UCIoOJIb3yCTC IJId IMOJTYUYCHUSA HEOOJIBIIUX KOJIMYECTB I'a30B: BOOOpOaa, KHUCIIOpOoaa (I/I3 IEepoKCcHuaa
BO,Z[OpOIla),er’ICKI/ICHOFOFBBa.
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Pabouasimporpammano xumMunans8—9kiaccos
CHCII0JIb30BaHUEeMOOopyaoBaHusieHTpa«ToukapocTa»

Ha 0a3ze nentpa «Touka pocta» obecrieunBaeTcs peam3aius 00pa3oBaTeIbHBIX IPOrPaMM €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKOMHAIIPaBICHHOCTEN, pa3pab0TaHHBIXBCOOTBETCTBUUCTPEOOBAaHUAMU3aKOHOJaTeIbCTBABC(EpeoOpa3oBaHUAUCYYETOMPEKOMEH Jani D
e/lepalbHOr00IepaTopayueOHOro nmpeaMeTa« XuMHs».

OO6pa3oBarenbHas MporpamMma Mo3BOJISIET MHTETPUPOBATH PeaTu3yeMble OIX0/Ibl, CTPYKTYPY U COIepKaHUe IPHU OpraHu3aluu 00y4eHUs XUMHUH
B8—OKuaccax, BEICTpOeHHOMHa0a3eyueOHo-MeToaudeckuxkomiiekcoB aBTopsl: O. C. 'adbpuensn, U. I'. Octpoymos, C. A. Craakos.

Hcnonb3oBanueobopynoBanusi« ToukapoctaynpupeanuzaunnaanHoiOllno3BosseTco31aTby coBUs:
- JUIApaCIINPEHUSACOACPIKAHUAIKOIBHOT OXUMHUIECKOT000pa30BaHHS;
- JUISITIOBBIICHUSITIO3HABATEIbHOMAKTUBHOCTHOO YU a0 X CSIBECTECTBEHHOHAY YHOM00J1aCTH;

-JUTs pa3BUTHSI IMYHOCTH peOSHKa B mpoliecce 00ydeHUs] XUMHH, €r0 CIIOCOOHOCTEN, OPMHUPOBAHUS U yIOBJIETBOPEHHS COLIUAIBHO
3HAUYMMBIXUHTEPECOBU MOTPEOHOCTENH;

-Z[J'Iﬂpa6OTI)ICOI[apéHHBIMI/HHKOJ'II)HI/IKaMI/I,0pFaHI/I3aIII/II/II/IXp213BI/ITI/I${BpaSJ'II/I‘-IHI)IXO6J'IaCT$IXO6paSOBaTCJ'IBHOI\/’I,TBOp‘IGCKOﬁHGHTGHBHOCTH.

Ilepeuenvoamuukosyugposoiiiabopamopuu: IaTIMKTEMIIEPATYPHITEPMONIAPHBIN, [JononnumenvHoeobopy0o8anue: ITaTUBC3AKUMOM; IEPKATEIIb ISP
00UpOK; CIUPTOBKA.Mamepuanviupeakmugs:CIAPTITUIOBBIN;CyX0eroproyee; cBeya.

Texnuxabezonacnocmu:
1. .PaboracBs3aHaCOTKPBITHIMILIAMEHEM—OEPEruTeCh0XKOra.

2. .TCpMOHapal'IOCJ'ICI/ISBJIC‘-IGHI/IHI/ISHJ'IH.MCHI/IOCTBIBaeTHeCpaBy—6CpCFHTCCBO)I(OFa.3 .BCHI/IpTOBKCCO,Z[ep)i(I/ITCﬂFOpIO‘{aSDKHI[KOCTB.


https://www.litres.ru/author/oleg-gabrielyan/
https://www.litres.ru/author/igor-ostroumov/
https://www.litres.ru/author/s-sladkov/

V1. TIH-JIMCT KOPPEeKTHPOBKH TEMATHYECKOT0 MJIAHUPOBAHUS

Kaacc 8

Hpeamer__ xumus

Koa-Bo yacoB__ 68

Yyaureas_ Croupuponosa H.1.

Kjaace | Ne Tema KoJu-Bo yacos IMpuuuna Cmnoco6 OcTajnoch
ypoka KOPPEKTHPOBK | KOPPEKTHPOBKHU oTcTaBaHUs(
ITo nuianmp. JaHO H KO0JI-BO 4aCOB)
TII-JIucT KOPPEKTUPOBKH TEMATHYECKOT0 MJIAHUPOBAHUSA
Kaacce 9
Hpeamer__ xumus
Koj-Bo yacos 66
Yuutensb_ Cnupunonona H.U.
KkJjacc | Ne Tema Kou-Bo yacos Ipuuuna Cnoco0 Ocranoch
ypoka KOPPEKTHPOBK | KOPPEeKTHPOBKHU oTcTaBaHus(
" KO0JI-BO 4aCOB)

ITo nianmp. JaHO
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Hnempyxyusxsvinonnenuro:Jlaboparopusiepadbotei8kiaccl IpaktuueckaspadboraNel .« M3yyeHnecTpoeHUAIIIIAMEHID)
TeopernueckasgyacTb: I oOpeHre —CI0XKHBIAIIPOLIECC,COMPOBOKIAIOIIUIACS BbIICTICHUEM YHEPTUH, KaK MIPaBUIIO,B

BUJIeTeIIancBeTa. Pa3niuaroTroMoreHHoeropeHue( HarpuMep, ipupadoTera3oBOUTrOpeKy ), UTETEPOreHHOSTOPEHUE( HAIIPUMED,FTOPEHUECTTUPTAUCYXOTO
roprouero).BpaccMoTpeHHBIXIIPUMEpaXTUIAMSIUMEET CXOHOECTpOeHNE. BHEMMOKHOBBIICIUTHTPU YACTH.

BHyTpeHHMIT KOHYC TEMHOTO IBeTa (B ClIy4yae ra3oBOM rOpEJIKM CHHETO 11BeTa) ¢ Hu3koi Temrneparypoit ~ 300—500 °C. 3nech npoucxoanT
UCIIAPEHHE UPA3II0KECHUETOPIOUET OBEIECTBA.

Cpennuii BOCCTAaHOBUTEIHHBIA KOHYC COCTOMT U3 CMECH BO3/yXa M FOpSIIEero raza. 3/1ech Mo BIUsHHEeM Ooliee BbICOKOM Temmeparypsl (1500—1800
°C)IpoayKTHIMCTIAPECHUSNPA3TOKEHUATOPIOUNXBEIIECTBAKTUBHOPEATUPYIOTCKUCIOPO10M. EcuacThyriiepo1aoctaeTcsicBOOOHOM, TOETO
MeNbYaillnedacTUILIPACKATSIOTCSIUIIPUIAIOTIIAMEHU SIPKOECBeUeHHEe. DTayacTh IiaMeHuoorarayrapapiMrazomCO—
CI/I.]'H)HI)IMBOCCTaHOBI/ITeHeM,HoaTOMyeé HaSI)IBaIOTBOCCT&HOBHTGHBHOﬁ.TO‘—IKaHaI/I6OHeCBBICOKOﬁTeMHepaTypBIHaXOJIHTCﬂHa
OCTPUEBOCCTAHOBUTEILHOTOKOHYCA.



BHEMHUHAOKHMCIUTEBHBINKOHYCOOPa3y e THEBH UMY I0000JI04YKY,0KPYKAIOLIY IOILIaMsl. 31eChIIOABIMHMEM3HaYU TENbHOronpuToKa KCTOPOIABO3 Ay Xall

POUCXOMTIIONHOEOKHCIEHHEroproderoseecTsa 10COouH» O (HpI/IFOpeHI/II/ICYXOFOFOpIO‘IeFOHaOCHOBeypOTpOHI/IHaTameO6pa3yeTcﬂN2)_

HpI/ISTOMOCTaéTCHI/I36BITOKKI/ICJ'IOpOI[a, KOTOprﬁHpHBBICOKOﬁTeMHCpaType 06J1az[aeT BBICOKOM OKHMCJIUTEIbHON AKTUBHOCTBIO, IIO3TOMY BHEIIHAA 4aCTh
IUTAaMEHU HA3bIBACTCS OKMCIUTEIBHOM. I/ICHOJIB?;y}I nmoaayB BO34yXa, MOXKXKHOYBCIUUYUTHTCMIICPATYPYILIAMCHHU.

HDaKTI/I‘ICCKaH‘IaCTBIHeJ’IBOHHTaZI/I3y‘II/ITBCTpOeHI/IeHJ'IaMeHI/I,OHpe,I[eJ'II/ITBTeMHCpaTyppraSHBIXCFOSOHaXHpI/II/ICHOHBSOBaHI/II/Ipa3J'II/I‘IHI)IXI/ICTOLIHI/IKOBT
CIijIa.

1.IToaKIII0OYNTEBBICOKOTEMIIEPATY PHBIIATUMK(TEPMOIIAPY )KPETUCTPATOPY IaHHBIX (KOMITBIOTEPY ). 3aKpeNUTe AATYUKBIITATUBETAK, YTOOBIETOKOHYUKKAC
ANCAPUTUIIACTTUPTOBKH.

2. 3axrute cnupToBKy. Korja mokasaHusi cTaOMIIM3UPYIOTCS, 3alUIINATE 3HAYCHUE TEMIIEpaTyphl Ha cxeMe Tuiamenu (puc. 1).

3.Ilepemernaiite
JATYNKTEMIIEPATyPIBCIICIY FOIYFOTOUYKYIIIIAMEHUBCOOTBETCTBHUHCOCXeMOM. JsiaToroocnadisiiteMmy pryuriepeMenainTeee(BMeCTECIaKONHIaTINKOM
)BHY)kHOeMecTo. Kornanoka3zaHusacTabuIM3upyoTCs,CHOBa3aHOCUTE3HAYCHUETEMITEPATy PBIBCOOTBETCTBYIOIIIEHTOUKEHACXEMY.

4.TaKI/I3MepBTeTeMHepaTYPYBOBCeXTO‘lKaXHHaMeHI/I,OTMC‘IGHHHXH&CXCMG.

5.[loBTOpUTEEHCTBHUACOCBEUONUCYXUMTOPIOYNM



TOUKA \' POCTA
\ 6.00patuteBHUManHue! [ [pun3ydeHUUCTPOCHUATIIIAMEHUCYXOTOrOPIOYETrorCIoNb3yeTcs 1 /4uacThTadnerku. Kycodekroproueromnome

LIAIOT HAKEPAMUYECKYIO IUIUTKY .
Puc.1.ToukunsmepeHuaTeMIEpATyphIIUIAMEHU
7.BHecuTeBIIIaMACIUPTOBKMHATIOIMUHY THIIPOOUPKY. I3BIEKNTENPOOUPKYU3IIIIaMEHUMPACCMOTPUTEEECIIOBEPXHOCTb.

8.IToBTOpuTeomnbiTcocBeuoit. KakoronperaodbpazoBancsananet?UtosTo3asemectBo? Pe3ynbraTbin3aMepeHnii/Ha0 0 1eHu i

Hctounn Temneparypa 0koJ0 Temneparypa B cpeiHen Temneparypa B Urto obpazoBasioch
No | KTETLIOT butus(kycodkaroprooue YaCTUILUIAMEHHU BEepXHEHYACTUILIIAME HAIMOBEPXHOCTHUIIPOO
" | B r0) HU UPKHU

1 | CouproBka

2 | Cgeua

3 | Cyxoeroprouee

Bv16oowi:
BBbIBOIaXyKa3aTh,KAKOHMHCTOYHUKTEIIIOTHITPENIOYTUTEIbHOUCIIONB30BaTbBXUMUYECKONIa00paTOPUNHUIIOUEMY.
Koumponvnviesonpochwi:

1. KaxoiincTOYHHUKIIIaMEHUObUIHCIIONb30BaH?

2. KakasuacteruiaMmeHucamasropsiaas?

3 .JlokakolMakCUMaIbHONTEMIIEPATY PBLY JAETCAIIPOrpeThTEpMOnIapy ?

4 Yroropsiuee —LEHTPIUIAMEHUUIINKpasi?

1. . Ilouemy ciupTOBKa FTOPUT MOYTH OECIIBETHBIM TUIAMEHEM, a CBeua — CBETAIUM? MOXKHO JIM HCIIOJIb30BaTh CBEYH B 1aOOpaTOPUU
BMECTOCITUPTOBOK?

2. .KakuenpoayKThITOpEeHUSIOANHAKOBBIY CTUPTOBKUUCBEYH ?
3. BamanmemmsanoaroroBkukl A ,BITP
[IpuHarpeBaHUUTBEPABIXBEIIECTBBIPOOUPKEHEOOXOUMO:

1.B3STBIIPOOMPKYBPYKUHHATPEBATHTYYACTh,[JIETICKUTBEIECTBO;



2.3aKpenuTbIIPOOUPKYBIITaTUBEMHAIPEBATHTYYACTh,[ICJIEKUT BEILIECTB

b~



4 B34THIIPOOUPKYBPYKHU,IIPOrPETHBCIONPOOUPKY,a3aTeMTYUaCTh,[JICICKUTBEIIECTBO;4. 3aKPENMUTHIIPOOUPKYBIITATHBRE, IPOTPETHBCIO TPOOUPKY,
a3aTeMTYy4acTb,rieekuTBemecTBo. ([IpaBunbHbIi OoTBET: 4.)

8.3amanuennsapa3BuTUA(QyHKIMOHATILHONTPAMOTHOCTH

BxuaureMariiknadapanes«cTopuscBeYn»aBTOPOIHUCHIBACTOIBIT, KOTOPBIHOHIEMOHCTPUPOBATHACBOMXJICKIUAX. BIIaMsscBeYMOHITOMEII AT
U30THYTYIOCTCKISIHHYIOTPYOKY. O IMHKOHEITPYOKUOITY CKaJICSIHE 1aIeKOO T U THIIS, BTOPOHBEIBOIUIICSIHAHECKOJbKOCAHTUMETPOBOTIIaMEeHH. Uepe3Heko
TOpPOE BpeMs K KOHILY TPYOKH ITOJHOCHIIN TOPSIIYIO JIyYHHY. [10SBIISI0CH IUTaMsl, KOTOPOE CYIECTBOBAIO OTICIIBHO OT IUIaMeHu cBeur. Kak
MO>KHOOOBSICHUTBITOSIBIIEHHE?

OTBert:BITOMYACTUIUIAMEHUTIPpOUCX oAU THCTIapeHuenapaduHa. [ lappimapaduHaHaBo3 Ay X e, IPUTIOKUTaHU N, 3aropatorcs. Puc.2.

OnpITCIDIAMEHEM CBEYH

TOUKA \' POCTA . 5
\ I[eMOHCTpaunouﬂbmalccnepI/lMeHTNQ1.«Bbu)eﬂeuueunozﬂomeuuemenﬂa— RPUSHAKXUMUYECKoUupeaxkyuu»

TeODeTH‘{CCKaﬂ‘laCTB.Pa6OTaHpOBO,Z[I/ITCSIHpI/II/ISy‘{CHI/II/ITeMLI((HpI/ISHaKI/IXI/IMI/I‘IeCKI/IXpeaKHHﬁ».BBII[CJ'ICHI/IGI/I

MOTJIOUIEHUETENIIOTHI, U3MEHEHUEOKPACKU PACTBOPOBUIINBELIECTB, BBIICIICHUET a3asBISIFOTCIOCHOBHBIMUIIPU3HaKaMUXUMudecknuxpeakuuil. Taxokenmeer
CMBICJI IOBTOPUTHPAOOTYIIPUBBEACHUH MOHATHAKTEIIOBONIPHEKT peaKkium».

HDaKTI/I‘ICCKaH‘IaCTB.Heﬂbpa6OTLI MIPOACMOHCTPHUPOBATHBBIACIICHUCHUIIOT. .]'IOH_IeHI/IeTeHJ'IaHpI/IXI/IMI/I‘-IeCKI/IXpeaKHI/IHX.CBH38.TI>HOK3.3aHI/ISI,Z[aT‘lI/IKaTeMHep
aTYPhI COCA3ATCIIbHBIMUOITYIIICHUAMMU.

HononnumenvHoeobopyoosanue: nBaxuMudeckuxcrakana(S0mMi), IpOMbIBAIKACINCTUILTHPOBAHHONBOI0M, CTAKaH IISICTIMBAOTPA0OOTAHHBIXPACTBOPOB.

Mamepuanviupeakmugl:antOMAHUEBASIIPOBOIOKaUIUTpanyJibl,20%-HbiiipacTBopruapokcuaanarpusiNaOH, 10%-
HelipacTBopykcycHOKucinoTeiCH3COOH, ruapokapbonatHarpusiNaHCO3.

Texnuxabezonacnocmu:l.
PaborarpBoukax.2. TpebGyercsacobitoieHneMep0e30nacHOCTUIIPUPAO0TECTHIPOKCHIOMHATPUANHAT PEBATEIbHBIMUIIPUOOpaMHU.

Hnuempyryusakevinonnenuro. 1 BxumndeckuiicrakannanentepactsopuieniounNaOH. M3meprpreeroremneparypy.IlomecTuTerpanynsIviMnpoBoIOKy aTFOMUHUATA
K,4TOOBIHaJHUMHOCTaBaCsclokuakocTi. Kornanaunércsipeakiys,00paTu TeBHUMaHUEILIKOJIbHUKOBHABBII€JICHUETa3an
yBenuueHuereMiepatypsl.)KenarenpHo(ecaupeakusauaETHECTUIIKOMOYPHO ) TPOHTUITOKIACCY AT IIKOIbHUKAMIIOTPOTaThCTaKaH, 4TOOBIy O I ThHCH,
YTOETrocoAep)KuMoepasorpenocs. OTMeTbTeMakCuMallbHy0oTEMIIEpaTypypacTBopa.llonydeHHbIiipe3ynbTaT3aHeCUTEBTAOHILY .

2.IIpomoiiTe faTUMKTEMIIEPATYPHIBOIOM. BCTaKaHHAIEUTEYKCYCHYIOKUCIIOTYHA 1/3moBeicoTe.MI3MeprTeeeTeMIiepaTypy.

He6onpmmMunopusiMHHACHITBTET UAPOKApOOHATHATPUS, TOMEIINBas JaTYNKOMTeMIIepaTy pbl. OOpaTu TeBHUMAHUEIIKOIbHUKOBHABBIICTICHUET a3a-
npusHakxumuueckonpeakuuu.llocmorpure, kaku3MeHsercaTemneparypa. OTMeTbTEeMUHUMAIIBHYFOTEMIIEPATY Py pacTBOpa.



[Tomy4ueHHBINpPE3YyIbTaTyYCHUKA3aHOCITBTA0INITY. Pe3yIbTaThin3MepeH i/ Ha0 0 IeH U

Pearupyromueseniectsa HavanpnasremneparypapactBopal MakcuMapHas/MHHUMAIbHASTEM | BbineneHue win
nepaTtypapacTBopa [IOIIOIIEHUETEIIOTEI

PacTBopuienounnairoMuHum

PacTBOp yKCYCHOMKHCTIOTBIN coa

Bv1600b1: Y Ka3aThIIPU3HAKUXUMUYECKUXPEAKIIUH.

KOHmpOJZbel e6onpocsl.

1. IIpuBenurenpuMeprlpeakui, IPOTEKAOIUXCBBIICIEHUEMTEIIIIOTHI.

2.
Jlanony4yeHusiHeraléHOHN3BECTUMENPOKATMBAIOTIPUBBICOKOWTEMITEpaType. KkakoMy TUITyMOKHOOTHECTUATY peak1inio ?3.3aJaHue AIIAIOAT

otoBku KI'MA,BIIP: TonbkoXMMU4YEeCKUESABICHUINIEPEUNCIEHBI BIPYIIIIE:

1.'opeHunecBeyn,BbINaACHUE 0K BbIXKATIETh, KUTICHHEBO b1 2. CKHCAaHNESI0JIOYHOTOCOKA,CKUCAHUEMOJIOKa, pacTBOpeHneMenaBykcyce3. TasHuecHer
a,TIaBIeHUECBUHIA, TPOTyXaHueKypuHorosiina4. O0pa3zoBaHreTyMaHa,ropeHHEOCHT aTbCKOMCBEYH,TOPEHUETIPUPOHOTOTra3a



TOUKA \' POCTA .
\ JleMOHCTpAaIlHOHHBIHIKCTIEPUMEHTNe2. « Paznioscenueso0vtr1eKmpuiecKuMmoKom»

Teopernueckasyactb.llepeaHadanoMpaboThICIe Iy TOOCY TUTHCOITKOIBHUKAMHBOIIPOC: POCTHIMIIIACIOKHBIMBEIIECTBOMSIBIISIETCSIBO 1. [ [OCTIEBBIIBHKEHUS
YYAIIUMHCIPA3TUYHBIXTUIIOTE3YYUTENb IPOCUTIIPEAIOKUTh BAPUAHTHIMXIKCIIEPUMEHTAIBHOUIIPOBEPKHU.

OOBIYHO JJAHHBIH OMBIT PEKOMEHAYIOT IPOBOAMTH B pudope I"'odMaHa, yCTpOHCTBO KOTOPOTO SBISETCS JOCTATOYHO CIOKHBIM JIJIst
BOCHMHKJIACCHUKOB. Y TOOHEE €ro MPOBOJUTH B MPUOOPE MJIS OIMBITOB C SJIEKTPHUUECKUM TOKOM, UCIOJB3Ys B KauecTBe d1ekTponuTa 10%-Hblit pacTBOp
THJIPOKCHUIA HATPUS

UCTaJIbHBIC(JTYUIICHUKEIICBBIC )3 IEKTPO 1bl. Bon30exaHMeBCIIEHUBAHUIPACTBOPAIIPUIEMOHCTPALMUKAIICKTPOIIUTY CIIE Iy €TJ00aBUTHATHIIOBBIHCTIMPT(HA
4o6wéMapacTBopadiekTponuTal 00EM9I5%-HoropacTBOpacIupTa).

[pakTuyeckasyacts.l{enbpaboThI:chOPMUPOBATHITPEICTABICHHUYyaTNXCI00aHATN3ECI0KHBIXBEIIECTBUM3MEHEHUMMOJIEKYICIIOKHBIXBEIIECTBBXO/1
E€XUMHYECKUXPEAKIUI.

Hononnumenvrnoeobopyoosanue: npruOOPAISONBITOBCIIEKTPUIECKUMTOKOM; UICTOUHUKIIOCTOSIHHOTOTOKA: IPOOUPKU-
21IT.,MIPOHYMEPOBAHHBIE; Ty YNHKA; CTUPTOBKA; TPOOKU—2 1T, TUHIIET.

Mamepuanviupeakmugvl:CIAPTITUIOBBIN, 1 0%-HbIlIpacTBOP IIETOYH.
Texnukabezonacnocmu:PaboratbBoukax. TpedyroTcsacnennaibHbIeMepbl0e301aCHOCTUIIPHPAOOTECTHIPOKCUIOMHATPHS.

HUnempyrxyusaxevinonnenuro:l.
3anoIHUTEINEKTPOIUTHYECKYIOBAHHYHIEMOHCTPAIIMOHHBIETIPOONPKHUPACTBOPOMAJIEKTpOINTa3apaHee,1oypoka.2. IlpogemoncTpupyiite nmpudop
YUaIIUMCs,00bICHUTEETOYCTPOUCTBO U BKIIFOUUTE MOCTOSIHHBINAIEKTPUUECKUHN TOK.

1. HaOmonaeTcsBblaeeHUera30BHadIeKTpoAaxnpruoopa. OopaTuTeBHUMaHU ey YallliX CAHATO, YTOOAMHU3Ta30BBbIICIAETCANHTEHCUBHEHU3aHUM
aeT B/IBapa3zabobIINII00BEMIIOCPABHEHHIO COBTOPHIMIa30M.

2. OGcyauteHaboaeMblepU3HAKMXUMHUUECKONPEaKIINU, CAeTal TePEAN0I0KEHUSI0TOM, BKAaKUXITPOOUPKAXHAXOASATCAKUCIOPOAUBOAOPOI. DI
eKTPOJIN3IIPEKPATUTE,KOTAaBIPOOHpKaxHAOEPETCSA 0KOJIO 6MII BOJIOPOJIA M 3MJIT KUCIIOPOIa.

3. OOpartuTe BHUMaHHE Ha pa3IudHbIe 00bEMBI COOpaHHBIX Ta30B. [IpoOUpKH MIOTHO 3aKPOTE MPOOKAMHU IO CIIOEM DJICKTPOJIUTA.
TrneromeinyunHoonpeaeTUTeHATUYHNEKHCIOPOJaBIPOOUpPKe, ropseTydynHORIOJoKT uTeBo10po 1. I IpeiokuTeyyammmcsizanecTupes3
yIbTaThIHAOTIO e HUBTa0MILY. Pe3ynbTaThiHa0MI0AeHU I

Homepnpobupku O6némrasa Ha3Banuerasa

1

2




Bovieoowi: OTpa3I/ITB,LITOHpOI/ICXO,I[I/ITCMOJ'ICKy.]'IaMI/ICJ'IO)KHI)IXBeHIeCTBBXOHGXHMHHGCKOﬁpeaKHHH.



Koumponvnsiesonpocwer:1. MoOXHOIUIOBHEIIHEMYBUAYOTIMNYUTHIa3BOJOPOIOTTa3aKUCIOpoaa?2.
KakneuacTuiplcoxpaHsa0TCABX0IeNIPOTEKAHUAPEAKIIMUPA3II0KEHUABO/Ibl,aKaKkie pazpyatorcs?3. Kaknoka3aTh,uTOB cocTaBecaxapacoaepiKaTcs
aToMblyrieposa’?

5
3apanunemsanoaroroBkukl A, BITP.ITprcoOupaHuurazoBrCIIoNb3yOTIPHOOPHL, IpecTaBIeHHbIeHaprCYHKE. CIIOMOIIBI0,KaKUXU3YKa3aHHBIXITPUO
OpPOBMOKHOCOOMPATHEBOAOPO1?O00CHYHTECBOM OTBET, HCXOASIM3CBONCTBIAHHOTOTa3a.

Puc.7. Ilpubopeiaiscoonpanusra3oB

(A)

TOUKA \" POCTA

I[eMOHCTpaHHOHHBIﬁSKCHepHMCHTN93 . «3aKOHCOXpaHCHI/IHMaCCBIBCH_[CCTB»
TCODCTI/I‘-ICCKaSI‘-IaCTB.HpI/II/I3yquHHHaHHOﬁTCMLIHCHCCOO6pa3HOCO3,Z[aTBHpO6HeMHyIOCI/ITyaI_II/IIO,IIJ'IHpaBpCIJ_IeHI/IH

KOTOPOM ydJaluecs BBIIBUTAIOT TUTIOTE3bI, TPEOYIOIIUE SKCIIepUMEHTAIBHOM mpoBepkH. [Ipu 00Cy ) 1eHUN TPEITI0KEHHBIX BAPUAHTOB
HpOBepKI/IBI)I)IBI/IHYTBIXFI/IH0T€3BOCBMI/IKJ’IaCCHI/IKI/IHpGJIJ'IaFaIOTpaSJ'H/I'-IHBIeBapI/IaHTI)IKOHCTp}IKIII/II/IHpI/I6OpOB,T.e.HpOf[BJ'IfIIOTTBOp'—IeCKy}OaKTI/IBHOCTB,BX
0JICKOTOPOU MPOUCXOTUTIEPEOCMBICTICHUETTPHOOPETACMBIX3HAHHIA.

Haypoxkeyuamuecsy3natotopadotaxM.B.JlomoHocoBanA.JIaBya3be, TOCBAIIEHHBIXOTKPHITHIO3aKOHACOX PAHEHUSIMACCHIBEIECTB, POPMYITUPYIOT3aKOH,
MMPUXOOAT K BBIBOAY, YTO MAacCa BEUIECCTB B XOJI€ PCAKIINH JOJIKHA OCTaBaTbCA MMOCTOSTHHOIA. HO6I/IBIHI/ICI) IIOHUMAaHUA JaHHOT'O TE3HuCa,
YUYUTEIBIEMOHCTPUPYET SKCIIEPUMEHT.

[paktudeckasdacts.l[enbpaboThHI:3KCTIEPUMEHTATBHOA0KA3aTh3aKOHCOXPAHEHUIMACCHIBEIIIECTB.
HononrnumenvHoeo6opyoosanie:BECHITEXHOXUMHUECKUCHUITNAIIEKTPOHHBIC;CBeUa;KOI0aMI0CKOJOHHAI2 S OMIT;JI0KKAIITSICKUT AHUSIBETIIECTB.

Mamepuanviupeakmugwi:cBeya.



T€XHuKa6€30naCHOCI’}’luZBBIHOJ'IH?ITBTpe6OBaHI/IﬂHpI/Ipa6OTeCOTKpBITBIMHJ'IaMeHeM.

Hucmpyrkyusaksevinonnenuro: HapblaaXKHBIXUIMAIEKTPOHHBIX BECAXyPaBHOBEIIMBACTCICBEYA,a3aTEMy YN TENIb3KUTaeTee. Y yalnuecssHa0Ir0/1al0 T, 4TOBT
eueHre~ | MUHpaBHOBECUEBECOBHAPYIIIAETCS, YalIKaCTOPSIICHCBEUOMITOJHUMAETCABBEPX. Y UAIIMMCSI3aJat0TCSIBOIIPOCHI:

00BsicHuThHAO IO 1aeMbIi (hakT? KakaToT(haKkTCoracyeTcsic3akOHOMCOXpaHEHUIMACChIBEIeCTB ?» O0Cy K ICHUEJaHHBIX BOIIPOCOBIPUBOIUTY YAIITUX CSK
MBICIIMO TOM,YTO3KCIIEPUMEHTIPOBEAEH HEKOPPEKTHO,CIIEyETU3BMEHUTh KOHCTPYKLUIONIPUOOpa.

y‘II/ITCJ'ILSapaHCCI[OJ'I)I(CHHOIIFOTOBI/ITBKOJ'I6y,Z[OCTaT0‘lHO6OJ'IBI_HOI‘O06’]5éM&CXOpOH.IOHOI[OFHﬂHHOﬁHpO6K0ﬁ,BKOTOPYIOBCTaBJ'IeHaJ'IO)Ke‘lKa.

BrnoxeukesakpemsercsacBeua. BeconpudopscoopesapaneeypaBHoBelnBaeTcsHaBecax(puc.8). KornayyanmecsnpuxosT K BEIBOIY, YTO OIBIT CICIYET
IPOBOAMTD B 3aKPBITOM IIPUOOPE, YUUTEINb JOCTAET BECHI C KOJIOOMH, 3aKUTAaET CBEUY, 3aKPEIUICHHYIO B JIOKEUKE,BHOCUTBKOIOYH
IUIOTHO3aKPBIBAET. Y HAIIUECSIBUAST, YTO PABHOBECHEBECOBHE HAPYILIAETCSAB XOJEBCET0 IKCIIEPUMEHTA.

Puc.8.I1pubopaisineMoHCTpaluu3aKkOHACOX PAaHEHUSIMACCHIBEIIIECTB

BriBogsr:
BBBIBO1aXHE00XOAMMOOTPA3UTHTE3MC, 49 TOMACCABEIICCTBIPUITPOTEKAHUMXUMHUYECKONPEAKITUUN COXPAHSIETCS.

KoumponvHnviesonpocwi:
3anaHusIIpa3BUTUAPYHKIIMOHATBHOUTPAMOTHOCTH
1. TlpuropenunapoBocTaeTcs3oa.Macca3obIMEHbITEMACCHIB3SITHIX IISICKUTaHUSIIPOB. KaKMOKHOOOBSICHUTEATOT(AKT?

2. JInanpuroToBIEHUSAMICHOT00YIbOHANIOBAPB3sUIKycokMsicamaccoii 1 kr.IlocneBapkukycokmsicactanecuth800r.[louemymaccan3smenu
Jach?



TOUKA \!pocm

JlemoHcTpaunoHHblidkcriepuMeHTN4. « Onpe1eIeHNeCOCTaBaBO3AyXa»



Teopernueckasyacts.IlepeanpoBeeHneMIKCIIEPUMEHTAY YAITUMCIHE0OX0JTUMOOOBSICHUTRY CTPOHCTBOIPHUOOpA, YTO03HAYaroTIeneHus . TakskeHe00x o1
UMO yOeIUThCS, YTO MpoOKa MpUOOpa TePMETUYHO 3aKpbIBaeT cocy . IIpakTuyeckas yacTh. Llenb paboThl: SKCIIEPUMEHTAIBHO OMPENEIUTHO0BEMHYIO
JOTIOKUCIIOPOIAaBBO3 Iy XE.

Hononnumenvroeobopyoosanue: mpuOOpAISONpeaeICHISICOCTaBABO3 /Iy XA, IITATUB,CIIMPTOBKA, CTEKIITHHAAIAIOYKA, Ty YN HA,CTAKAHCBOOH.
Mamepuanviupeaxmugwvi:KpacHbIA(POCHOP.

Texnuxabezonacrnocmu:CoCTOPOKHOCThIOOOpaIarbcsacropsanmmdochopom.

HncmpykyuskevinoiHenuro:

1. KpucramnuszaTop HaroloBUHY 3anoidHUTe BoAoK. Ha moBepxHOCTh BOAbI oMecTuTe apdopoByto yamky ¢ 1—1,5 r cyxoro kpacHoro
docdopa.2.06paTuTeBHIMaHUEHA HEOOXOMMOCYCIIOBHE IKCIIEPUMEHTa—BIIAXKHBIN (ochoprcionb3oBaThHeNb3s! DocdopanonkHO
OBITBB3ATOO0JIBIIE, YeMTPEOYETCSAISCBA3BIBAHUSBCETOKUCIOPOIA, HAXOISAIIETOCIBCOCYIC.

1. Ortkpoiite mpoOKy npudopa ¥ MOMECTUTE KOJIOKOJ B KPUCTAIIIIN3ATOp ¢ BOJOM. [Torpy3ure KOiI0K0I B BOJY HaCTOJIBKO, UTOOBI YPOBEHb
BOJIBICOBIIAIAJICHUKHUM/IEICHUEMKOJI0KO0J1a. ] [pu3 TOMHMKHUMKPaKOJIOKOIaHE OKEH 10X 0 IUThI0IHAKPUCTAIIIN3aTOPa. 11 TOr OKOJIOKOTI
3aKpCIUTC BIITATUBCUIIMIIOMECCTUTCHATHOKPUCTAIUIN3AaTOPA ABECTCKIITHHBICTIAJIOYKH.

2. CuibHOPaA30rPEeBKOHEICTEKITHHOMIIAIOUKH, 0y CTUTeeEBKOIOKoMunoo)krutedochop.Kakronskodocdopzaropencs,ObICTpOU3BICKUTEIATIO
YKYH3aKPOUTEKOJIOKOIIPoOKoii. KoToKkoI3anomHaeTCATyCTHIMOEIBIMABIMOM, COCTOAIMMU3YacTUYeK(PochopHOTOaHTUIPHIA.

3. Ilpu ropenuu dochopa 06bEM Bo3yXa BHYTPH KOJIOKOJIA BHAYAJIE OT HAarPEBaHMS HEMHOTO YBEJIIMUMBAETCS, 2 YPOBEHB BOJIBI B
KoJokoJnenonuxkaercsa.[lomepepacxomoBanusKucIopoariaMsnocTeneHHoracuet. bemnsiiihochopHusiitanruapuapactTsopsercsaoie.Co
cyn
OXJTKAETCS,Fa3BKOJIOKOIENIOCTEIEHHOYMEHBIIIAeTCABOOBEME. Y POBEHBBOIBIBKOJIOKOIEMOBBIIIAeTCA. BKprCTaIn3aTop101eHTEBOIBIBTAKOMO
0beMe,4TOOBIBHY TPUHCHAPYKUKOJIOKOJIAYPOBHUOBLITNOIMHAKOBBIMCOBIIAAATNCO BTOPHIMACIEHUEMKOIOKOIA.

6. OTKpOﬁTerH60pI/IHpI/IHOMOIJ.IPIPOpHH.ICfIJ'Iy‘IPIHBIy6CI[I/ITCCLBTOM,‘{TOOCTaBI_HI/IﬁCHBKOJ’IOKOJ’ICF&SHCHOI{[{CP)KI/IBaeTF OpeHI/IH.PCSy.IIBTaTBIHaGHIOJICHI/Iﬁ

UYucno nenenuit B mpudope, Yucno nenenuit B nmpudope,
3aI0JIHEHHBIXBO3TyXOM(JIOTIPOBE] 3aroJIHeHHbIXra3aMu(II0CIePOBE .
Kakoiiraznpopearuposain?
EHUSPEAKITNN) JICHUSIPEAKIINH )
BriBoabI:

BBbIBOAaXyKa3aThCONIEPKAHUEKHCIOPO1aBBO31yXe(B%).

KonTpoasasleBonpocst:1.
Kakoiirazpacxonyercsnpucxkuranuudochopasposzayxe?2.KakoitoobéMrrcaopoaaBBosnyxe? CKoIbK0ITOCOCTaBIsIETBIIpoieHTax ?3. I loueMy misimpoBe IeHUsIIK



criepuMeHTadepyT u3obITokdochopa?

4.Kaxkoiirazocraicssroiiokonernociuecropanusdochopa?s.3aganusasanoaroroBkukl A, BITPY kaxure, BKaKyOTpy Ty BXO/IITBEIIECTBA,3arD
SA3HSIOUINE BO3IYX:



1. BOJSHOMIIAP,yTIEKUCIBINTa3;2. CEpHUCTHINTA3,0KCUABIA30Ta;3. KUCIOPO,a30T;4. re’auil,KuCI0poa

TOUKA \! POCTA

9xitacc
JdemoncTpannoHHbIKcepuMeHTNe 1.« TensioBoii 3ppekTpacTBOpEeHUSIBELIECTBBBOAE»

TeopernueckasyacTb. PacTBOpeHHEBEIIECTBIIPEACTABIAECTCOO0MCIOKHOEPUIUKO-
XUMHUYECKOCSBIICHIE,3aBUCIIICCOTIIPUPOILIPACTBOPEHHOTOBEIIECTBAN PACTBOPHUTEIIS, OT TEMITIEPATYPBIM KOHIICHTPAIIUU 00pa3yOIIErocsspacTBopa.

[IpupacTBOpEHUHKPUCTALITNYECKUXBEIIECTBBBOACTIPOUCXOIATTPUOCHOBHBIXITpoI1Iecca. 1 . PaspyieHueKkpucTainuecKonpeméTKUpacTBOPSIEMOT OBEIIE
CTBa—3HA0TEPMUYECKUUIIPOIIECC.

1. T'maparanus,T.e.B3auMOeCTBUEYACTUI( MIOHOBIIIMMOJIEKYJI)paCTBOPSEMOT OBEIIIECTBAC MOJIEKYJIAMUBOIbI——
sk3oTepmuyeckuitnporecc.3.IlepeHoc ruapaTHPOBAaHHBIX YACTHUI] OT TPAHUIIBI KPUCTAILII-PACTBOP B OOIIHI 00BbEM pacTBOpa, TOT MPOIECC
HE COTPOBOXIACTCS HUBBIICIICHUEM, HUTIOTJIOEHUEMTEIIIIOTHI.

B3aBucuMocTHOTTOr0, TemI0BON (P HEKTKAKOrOM3IBYXITPOLIECCOB(pa3pylIeHUeKpUCTAIIAMTUT HApaTaluA9acTUI)IpeobdiataeT,o0uuiirenioBoiddh ek
T PaCTBOPEHUSMOKET OBITHBEIMYMHOMN MOJIOKUTENbHOWMIA OTPULIATEIBHOM.

[IpakTrueckasyacTb./[enrbpabomel:onpeneTuThTEIIOBOMA (D PEKTPACTBOPEHHUACEPHOUKUCIOTHI, TUIPOKCHAAHATPUSIMHUTPATAAMMOHHSL.

Ilepeuenvoamuuxosyudposoiinabopamopuu:AATINKTEMIIEPATY PHIIIIATUHOBBII.
Jlononanumenvnoeobopyoosanue:ctakanial SOMi— 31IT.; cTEeKIsTHHAsANATOUKA; POMbBIBATIKa;MEPHASIITPOOUPKa; IIIaTeb— 21T .
Mamepuanviupeakmugvl:cepHASIKUCIOTa(KOHIL. );THIPOKCHIHATPUAKPUCTATNINYECKU I ; HUTPAaTAMMOHHSI.

Texnuka 6ezonacnocmu: 1. CepHas KUCIIOTa U TUAPOKCU]] HATPHUS SBJISIFOTCSA arpecCUBHBIMU BelecTBaMH. HeoOxoaumo ocreperarbes UX NONaAaHus
HakoXXynojaexny.2.bepeusrnasa!3.Heo6xo1nMonoMHUTEITpaBUIIOpa3BeIeHUAKUCIIOT.4. HapaboueMmecTe 10 KHBIOBI ThHEH TPATU3Y IO ECPEICTBA: 2
%-HbIEpPAaCTBOPBITHAPOKAPOOHATAHATPUSMYKCY CHOMKHCIIOTHI.

HnuempykyusakevlnonHeHuro:
1. BoeperiictakanHaneiTeS OMiBoibl. 2. CIOMOIIBIOJATYMKAOTIPEACITUTECCTEMITEPATYPY .

1. OtmepbTe 1 OMIKOHIIEHTPUPOBAHHONCEPHONKUCIOTHIMMEJIEHHO, IPUIIEPEMEITNBAHUMPACTBOPACTEKIIIHHONIAIOUKONBIIMBAUTECEPHY FOKU
cioty. OOpaTiTe BHUMaHHUE Ha MOPAJOK CMEIIUBaHUsI BOABI U cepHOM kucnoTsl! Crieaurte 3a U3MEHEHUEM TEMIIEpaTyphl IPH
pacTBopeHUNKUCIOTH. Hanboee BrIcOKOENOKa3aHUETEMIIEpaTypbI3aHecuTeB TabuuIy./laTauK TIaTeIbHONPOMONTE BOIOM.



2. BoOBTOpOICTaKaHIIOMECTUTEOKOIOST TBEPAOT OMIOPOILIKATUAPOKCHIaHATPUAUBIeHTeSOMITBOABL. Oy CTUTE IATYMKTEMIIEPATY PhIUIIEPE
MemnraiitepactBop.OTMETbTECaMOEBBICOKOE3HAUCHHE TeMIepaTypbl. TaTebHO MPOMONTEAATYUKBOIOM.



3. BrperuniicrakaHHACKHIBTE | STMENKOKPHUCTANINYSCKOTOHUTPATAAMMOHUUTIPrIIEHTES OMITBO B Oy CTUTEIATYUKTEMITEPATY PHIMOBICTPOIIEPE
MemmaiitepactBop. Hanboneennskoe3HaueHUETEMIIEPATyPhl 3aHECUTEBTAOIHUILY.

Pesynbrarbimzmepennii/Habmo 1eHui

Hccnenyemadcucrema | JIMCTUIIIMPOBAHHASBOA Bona+H2SOy4 Bonga+NaOH Bona+NH4NO3

Temneparypa,°C

Buieoowi:
OTtpa3uTh,kakoireruioBoidhekTinpeodataeTHpUPaCTBOPEHUUBBOICCEPHOUKHICIOTH, HUITPATAAMMOHUSL, THIPOKCH IaHATPHS.
Koumponvnviesonpocoi:

1.06bsicHUTE, TOYEMYTIPUPACTBOPEHUNOHUX BEIIIECTBBBOIEBBLICIIACTCATEIUIOTA, IPYTUX—IIOTJIOIIASTCS.
2. IlpennonoxuTteTerioBoidGpekTiporieccapacTBOPEHUSBBOIETHIPOKCH JAKATTHSI.

TOUKA \! POCTA

[TpakTrueckaspadoraNel. DneKTPOAUTHIMHEITIEKTPOTUTHI

TeopernueckagyacTb.l [pupacTBOpeHUMBBOIENOHHBIXCOEAMHEHUNITIOISIPHBIEMOJIEKYIBIBOABIOKPYXKAOT(COIBBATUPYIOT)3aPsKEHHBIEMOHBL, IEPEBOIS
UX B pacTBOp. MoJIeKyJIsIpHBIE COEAMHEHUSI COJIBBATUPYIOTCSI, HO HE PAcIalaloTCsl Ha MOHBIL. B mepBoMm ciryuae pacTBOp IPOBOAUTIIEKTPUUECKUN
TOK, BOBTOPOMHET.

OHpe)IeJ'II/ITI) MPUHAIJIC)KHOCTE BCUICCTBA UJIW PaCTBOPA BEHIECCTBA K JJICKTPOJIUTAM MOXKHO IIPHU MOMOIIHU U3MCPECHUA DJICKTPOIIPOBOAHOCTH.
ECJ'II/IBJIGKTpOHpOBOI[HOCTLBCHHKa,TOHCCHCﬂyeMBIﬁO6’bCKT_3HCKTp0HI/IT.ECJ'II/I3Ha‘-ICHI/ICBJ'ICKTpOHpOBO,Z[HOCTI/IMCHBI_HezOMKCM/CM,TOE)TOHCBJ'ICKTPOJ'II/IT.

IIpakTHyecKassyacThb.

L[ e bpa60m bl: OHpCIleJ'II/ITBHpI/IHaI[J'IC)KHOCTBBCIJ_ICCTB,CMeCCI\/'IBeH_[eCTBI/IpaCTBOpOBBCIHCCTBKSJICKTPOHHT&MI/IHeBHeKTpDJ’II/ITaM.

Ilepeuenvoamuurosyugposoiinabopamopuu: TATIUKIIEKTPOIPOBOIHOCTH. J[oNOIHUTETFHOC000PYJ0BaHKE: CTaKaHbIHAS OMIT; LI TATUBC3aKUMOM;IPOM
pIBAJIKA . MaTepuabl 1 peakTUBbIL: TUCTUIUIMPOBAaHHAs BO/A; 1Mo 20 MJI 3TUIIOBOTO CUpPTa, OEH3MHA, KepocHuHa; 5%-HOro pacTBopa
caxapo3ssl,pactBopa crupta (1:1), 5%-Horo pactBopa xiaopuaa HaTpust; 5%-HOro pacTBopa XjaopoBoaopoa; 5%-HOro pacTBopa ruAPOKCUAA HATPHs,
MOBapeHHAsCOJIb (TBEpas), caxap(TBEPAbIN) .



Texnuxabeszonacnocmu: IlprupaboTecroproYMMIKUIKOCTIMU(CIIUPT,0€H31UH, KEPOCHH )BOJIM3UHEIOIKHOOBI THOTKPHITOTOOT HSL.

HHcmpyKI/;u}ZKGbll’ZOJZHeHMIO:



1. BcTakaHIIOMECTUTENOBAPEHHYOCOJIBUOIY CTUTEBCTAKAHAATYMKAIEKTPOIIPOBOAHOCTH. I IpOBOAUTINCOIBANEKTPUYECKUNTOK ?2. AHAJIOTMYHBIE e
CTBUSIIPOBEIUTEC caxapo30ii.3.BcrakanHaneite2(MinccieryeMoro pacTeopa.

1. OHYCTI/ITeBHel"OI[aTLII/IKBJ'IeKTpOHpOBOI[HOCTI/I,3aerHHéHHBIﬁBHaHKGMTaTHBa.Ha6J'IIo,I[aﬁTe3aI/I3MeHeHI/IeMSHa‘ICHI/IHBHCKTpOHpOBO,I[HOCTI/I.KO
raa noKasaHUAAATIYUKAINICPCCTAHYT U3MCHATBHCA,3alIMIIUTCCTO 3HAUCHHUCB Ta6JII/ILIy.

2. OOparuteBHUMaHue! J[aTYMKIOCIEKAXK 0T OOIIBITATIATEILHOIIPOMBIBAETCSIBOJON. 6.3aT€M1aTYUKOIY CTUTEBCIIE Iy FOIMH pacTBOP.AH
AJIOTMYHBIECICHCTBUANIPOAEIANTECOBCEMH pacTBOpaMu. Pe3ybraTel u3MepeHui

Neonn | Ha3BammeBemecTBa,pacTBopa | 3HAUEHUEAICKTPOTIPOBOTHOCTH,MKCM/CM DNEKTPOTUTHIMHEITIEKTPOIIUT
BITA

1

2

KOHmpOﬂbel@GOnpOCbl N

1.06pa1ua10T BHUMAHHC, YTO HU JUCTHIUIMPOBAHHAA BOA4A, HU TBépI[aﬂ COJIb HEC MMPOBOIAT IJICKTPHUICCKOI'O TOKA. TeMm He MeHee PacTBOp COJIK B
BO,[[erOBO,[[HTBJICKTpH‘IGCKHfITOK.3T03Ha‘{I/IT,‘{TOBpaCTBOpeOTKy')Ia'
TOHOSIBJ'IHIOTCSIHO)IBI/I)KHBIG3apH,Z[BI.HO,[[BTOHa6J'IIO,I[eHI/IeBBO,[[}ITOHpeI[eJ'ICHI/ICBJ'IeKT]I)OJII/ITaI/IMCXB.HI/I3M3J'IeKTpOJ'II/ITI/ILICCKOﬁﬂHCCOHHaHI/II/I.

2 Bceryia i BoJTHBIE pacTBOPHI BEIIECTB IMPOBOIAT dJIEKTpUIecKuii Tok? He Bceraa, T.e. HEKOTOPBIC BEIIESCTBA HE TAIOT HOHOB IIPH PACTBOPEHUU. DTO
—BEIIECTBA CMOJICKYJIIPHOM KpUCTAIUTHYECKON peméTkoit.3.3ananusasa noarorosku k[ MA,BITP

A)KX0opo11opacTBOPUMBIMAIIEKTPOTUTAMOTHOCSTCS

l.ruapoxcunbapus;2. hocharmaruus;3. cynbpunmenu(1l);4. kapobonarkanpuus.b)InekTpudecKUUTOKIIPOBOIUT: 1.

pPacTBOPAITUIIOBOTOCIIUPTA;2. paCTBOPIIIMIIEPUHA;3. PACTBOPTITIOKO3bI;4. PACTBOPTUAPOKCHIAKATBIIHSL.

Jlab6opaTtopubiii onbITNe 1.«BnusHre pacTBOPUTEINS HA TUCCOIIUALIUION

TOUKA VW POCTA . .
\ TeopernueckasyacTb. BOMHOTHXXJIOpHIaXITIEPEX O THBIXMETAIOBCBI3HMMEIOTB3HAYN TSI HOMMEPEKOBAIICHTHBI XapakTep. MaonosspHbIe

pacTBOpUTENHN (CIIUPT WK AlIETOH) COIBBATUPYIOT MOJIEKYJIbI LeTHKoM. [Ipu 100aBiIeHnU BOJbI OHA COJIbBATUPYET MOHBI,
BBI3BIBASIICKTPOJIUTHUECKYO AUcconranuio. [{BeTpacTBopa MpUITOM N3MEHAETCS,a DIEKTPOIIPOBOJHOCTD PE3KO BO3PACTAET.

[TpakTrueckasyactb.llenbpaboTei:chopMupoBaTHIPECTABICHUEOPOIUPACTBOPUTENIABIIEKTPOIUTHUECKONANCCOITALINH.

Ilepeuenvoamuuxosyugposoiiiabopamopuu: NaTIUKIIEKTPOIIPOBOTHOCTH.



HononnumenvHoeobopyoosanue: IBaBbICOKUXXUMUYeCKuXcTakana(50MiT);cTeKIIIHHAsAAI0UKa.



Mamepuanviupeaxmuegwor: CuCl26e3B0IHBIN(MMEETKOPHUIHEBBIMIIBET. [ [0STydaro T, HarpeBassK puCTaILIOT U IpaTBYAIIKE IISIBBINTApUBAHUS. X PAaHATBILIOTHO3
AKPBITOMCOCY/I€); allETOHUIIU CIIUPT.

Texnuxabezonacnocmu:1.CrinprraneToH—roprouneseniecTsa. Hencnonab3oBaTbOTKpbITOE
wiaMs.CriennaabHbIeMepbl0e30MacHOCTUIPUPa00TeCTOPIOUYNMIUKIAKOCTAMU. 30erath nonananusiconeiiMeIMHa KOXKYHUOACKIY, TaK KAKOHUSATOBUTHI.

2.IIpunomnagaHUMCMBITEX OO JHOWBOIONOE3MBLIIA.
HucmpykyusaxkevinonneHuro:
1. BxumunueckuiicrakanHaceimbTe~0,5r0e3B0aHOrox0puaameau(1l)CuCl2unaneire~2 SMiucnupraninamneToHa.

2. PacTBOpuTEBEIIECTBO,IEPEMEIINBASICOAEPKUMOECTaKaHACTEKIIIHHONNaOUKO!. EClnpacTBOPUTHCONBIIOIHOCTRIOHEY IAETCS,aKKypaTHOCIIE
WTENOJIyYEHHBIPACTBOPBAPYTOMCTAKAH.

3. HOpr3I/ITeBpaCTBOpI.I.[yr[,Z[aT‘II/IKaBJ’ICKTpOHpOBO,Z[HOCTI/II/II/ISMCPBTGBHGKTpOHpOBO,I[HOCTB.

4. OOparuteBHUMaHueHalBeTpacTBopa.llpuneiirexkpacrsopy25SmiBobl.Ilepemernaiite,00paTuTeBHUMaHNEHau3MEHEHUEOKpacku.5. 13
MEpPBTE AEKTPONPOBOJHOCTHIIONYUYEHHOTOPACTBOPA.

PesynbraTeinzMepeHuil/Ha0 0 AeHHI

BemectBO 3HCKTpOHpOBOI[HOCTBB anpTe(aueTOHe) 3J'IeI(TpOHpOBOI[HOCTBHOCJ’ICI[O68.BJ'ICHI/I$IBOI[BI

Xnopuamenu(1l)

Bv1600b1:OTpa3uThBIMSIHUEPACTBOPUTENIIHAIEKTPOIIPOBOHOCTHCOIH.

Konmponvnvie 6onpocwi: 1.0 u€éM CBUAETEIBCTBYET POCT 3JIEKTPONPOBOAHOCTH COJIHM MpH A00aBneHnH Boabl? 2 . [louemy u3MeHseTcs 1IBET
pactBopa? 3 .KakBauseTnpupo1apacTBOPUTEIISTHANIEKTPOITUTHYECKYIO JUCCOAALINIO?

JlaboparopHsbrit onbITNe2. « CUITBHBIEHUCITA0BIEITIEKTPOITUTHI)
TeopernyeckassuacTb. DNEKTPOIUTAMUHA3BIBAIOTCABEIIECTBA,PACIIAIAI0IINECIHAMOHBIBCIIEACTBUEIIEKTPOIUTUYECKON

JUccoLrauu. PacTBOPBIIEKTPOIUTOBABISIOTCATIPOBOJHUKAMUBTOPOrOPO/Ia, TAKKAKIIPOBOAATAIEKTPUUECKUITOK3acueTHOHOB. [10CTIOCOOHOCTUKAIEKTPOIUTH
YECKOM TN CCOLMALIUUANIEKTPOIUTBIY CJIOBHOPA3ACAI0THACHIbHBIEUCIIa0ble. CUITbHBIEAICKTPOIUTHIIPAKTHYECKUTIOIHOCTHIO
JUCCOLIMMPOBAHBIHAMOHBIBPA30aBIECHHBIXPACTBOPAX. KHUMOTHOCSATCIMHOTHEHEOPTaHUYECKUECOITN, HEKOTOPBICKUCIIOTHIUIIECTIOYN

.CrnabpIenniexTpo-
.HI/ITI:IJ'II/IIJ_IBqaCTI/I‘IHOIII/ICCOLII/II/IpOBaHBIHaI/IOHI:I,KOTOpBIeHaXOIUITCSIBI[I/IHaMI/I‘-ICCKOMpaBHOBCCI/II/ICHGI[I/ICCOI_[I/II/IpOBaHHbIMI/IMOJIeKy.HaMI/I.K CJI3.6BIM



QJICKTPOIUTAMOTHOCATCAMHOIHCOPraHNYCCKUECKNCIIOTBIMOCHOBAHM .



[pakTrueckasyactsb./{er1bpabomol:ONPENeTUT, ABISIOTCSAINBBIIaHHBIEBEIIECTBACHIIEHBIMUMIUCIIA0BIMUAIEKTPOJIUTAMUHA0CHOBAH MM 3MEPEHHSIIIEKTPOIIPOB
OJTHOCTUUXPACTBOPOB.

Ilepeuenvoamuuxosyugposoiinabopamopuu: AaTINKIIEKTPOIIPOBOIHOCTH.
HHononrnumenvHoe 060pydosanue: TPUXUMHYECKUX cTakaHa(25—50Min),mpOMBIBaTIKACANCTHIUTHPOBAHHOWBOIOM.

Mamepuanviupeaxmugwi:10%-HblepacTBOPHICOISHOM,a30 THOMNYKCY CHOMKHUCIOT(>KeNaTeIbHOBKaNeIbHUIaxX );GuabTpoBaibHasOymara.

TOUKA \' POCTA .
3 Texuuxabesonacnocmu:Co0arogaiTeMepbi0e30MacHOCTUIPUPAOOTECKUCIOTAMUHILIETIOYaMH.

HnempykyusakevlnonHeHuro:
1. Brpucrakanananenteno25—50MiIucTHIIINPOBAHHOMBOIBL.
2. BmnepaeliicTakan100aBbTe 1 KAIIIOYKCYCHOM KHCIOTBL,BOBTOPOH—COJISIHOM,BTPETHH—a30THOM.

3. H3mephTennieKTponpoBOIHOCTHKAKIOTOPACTBOPA, BBITUPAS Y IPHUIHTPOBATLHONOYMaroiociekaxaoronsmepeHus. PesynpraTeinzamMepeHuit

Nerip 3HaueHUEIIEKTPOIPOBOTHOCTH,MKCM/CM HasBanueBbIIaHHOTOBELIECTBA
00BI

1

2

3

Bv16000v1: OTpa3uTenpruHaIeKHOCThBEIIECTBKCUIBHBIMUCIA0BIMAIEKTPOIUTAaM. KOHTPOIBHBIEBOIIPOCHI:

1.ITouemypacTBOPCONAHOUKUCAOTHUTY YIIEMPOBOAUTIIIEKTPUUECKUUTOKIIOCPAaBHEHUIOCPACTBOPOMYKCYCHOMKHUCIIOTHI ?2 . KKaKMMAJIEKTPOIUTAMOTHOCH
TcApacTBOpa3zoTHOMKUCIOTH ?3. 3ananuemisinoaroroskukl A, BITP

DOopMYITBITOTHKOCTAOBIXIIEKTPOIUTOBIPEICTABICHBIBPSILY :

.Ca(OH)9, HpS,HpS042.HoCO3,NH3-Hy0,HS3.KOH,KNO3,HCI4.ZnSO 4, MgCly,HBr

JemonctpaunoHHbIHONBITNC2. « 3yueHHeBIUSHUSPA3TUUHBIX (PAKTOPOBHACKOPOCTHPEAKITUI
Teopernueckasyacts.CynecTByOTpa3HbIEeMOAN(PUKATUUTIPUOOPAIAN3Y Y HUIXUMUYECKUX PEaKIUil. BOAHONKOHCTPYKITMMPOIbPEaKTOPABBIITOTHSET
0OBIYHAsTIPOOHPKA,BIPYTOM,00IeeCOBpeMEeHHON,—cocynJlanonbTa.




OnHaKOTEXHUKAJEMOHCTPALUUIKCIIEPUMEHTA0CTACTCAOAMHAKOBON. MeHAeTCSITMIIBIIOPSA A0KCMEIIMBaHUsI pearupyouuxsemects. CHadanaBIp
00MpPKYy-peakTop 3aJIMBAETCS] pACTBOPKHCIIOTHI,a BHETO IIOMEIIAETCS TBEPIOE BEIIECTBO (LIMHK,MpPamop).

HDaKTI/I‘IeCKaH‘IaCTB.L[CJ'IBpaGOTBI . HSy‘lI/ITBBHI/IHHI/ICpaBJ’II/I‘IHBIX(baKTOpOBHaCKopOCTBXHMH‘IGCKOﬁpeaKHHH.

Ilepeuenvoamuukosyugposgotiiabopamopuu: NaTINKTEMIIEPATYPHIILIIATHHOBBIH.

Honoanumenvrnoeobopyoosanue:puOOPLIAN3YICHUACKOPOCTUXMMUYECKUX PEAKIIII;IEKTPUIECKASIUINTKA; CTAKAHX UMUUe CKUiTHA2 5 OMIT; [ITTaTe b ; KpUCTAIIIIH
3arop ansmpombiBanuscocyaoBJlanoneTa; mpodupku [1X-21(3mrT.) .

Mamepuanviupeakmugwl:consHaskucioTa(4%-usiii);consnaskucinora( 1 0%-Hblii);KycOUKMMpPaMOopa; opoOIIOKMpaMopa; yKCycHasKuciaoTa(6%-
HBIH ); IUHK; TepOKCH1BO10poaa(3 %-Hblit); quokcun mapranmna(lV).

Texnuxabezonacrnocmu: CoOII01aTHIIPABUIAPAOOTHICKICIOTAMUMHATPEBATEIbHBIMUAIEKTPUIECKUMHUIIPHOO-PaMH.

HHcmpyKl/ﬂ/l}lKGbll’lOJlHeHuiO.’

7 o
Onviml .BJ'II/ISIHI/IerI/IpO)IBIpCaFI/Ip}IIOH_II/IXBCIJ_IeCTBHaCKOpOCTBXI/IMI/I‘-ICCKOI/IpeaKLII/II/I

? o v

BonnokonenococynaJlangonsrananeiite3min 1 MpactBopyKkcyCHORKUCTOTHI (6%~
HBIMPACTBOP),BApYyroekojeHonomecTute2—3rpanyislinHka. Bosropoiicocynjlan-nonprananeitre3mn 1 MconsHoikucnoTs(4%-
HBII),BIIpyroexoneHo—2—3rpanyisinuHka. [ Ipucoeannutecocyapl/lan 1016 TAKMAHOMETPUUECKUMTPYOKaM.

Obpamumesnumanue!OgHOBpEMEHHONEpeNelTeKUCI0oThIBcocyAaxJlantonbTakrpanyaamMiaka. CpaBHUTEY pOBHUKUIKOCTUBMaHOMETPUUECKUXTPYOK
ax. Yyalmecs1eaaoTBbIBOL OPa3HONCKOPOCTH XUMUYECKUX PEAKIIUI.

Onvim2 .BJ'II/ISIHI/ICKOHI.[CHTpaI_II/II/Ipeal“I/IpyTOI_I_[I/IXBeH_[eCTBHaCKOpOCTBXHMquCKOﬁpCaKHHH

BoanoxonenococynaJlannonsrananeiite3min4%-HONCONIHONKUCIOTHL, BIPYTOEKOJIEHOOMECTUTE2— 3rpaHy IbIIUHKA.
BosropoiicocyaJlannonsrananeiite3mil 0%-HOMCONSIHON KUCIOTHL,BIAPYTOEKOIEHO—
2—3rpanynsinuska. I Ipucoequaurecocy npl/lan101pTaKMaHOMETPHUECKUMTPYOKaM.

Oo6patuteBHuManue! O THOBpeMEHHOMepeIeUTeKuCcIoThIBcocyAaxJlanonprakrpanynamMiaka. CpaBHUTEY POBHIKUAKOCTUBMAHOMETPUIECKUXTPYOKa
X. Yyanmecs1eaalTBbIBOT OPa3HOMCKOPOCTH XUMUYECKUX PEAKIIHIM.

Onvim3.BrinssHueTeEMIEpaTypblpearupyonXBeIIECTBHACKOPOCTbXUMUYECKOWPEAKIINU

BonnoxonenococynalJlangonsrananente3mi 1 0%cossHORKNUCIOTHI, BAPYTOEKOJIEHONIOMECTUTE2—3IpaHyJIbIIIMHKA.
BosropoiicocyaJlannonsrananeritre3mi 1 0%-HoKCOMsI-HOUKUCIOTHI, HarpeToitHaBoastHOM0aHe1050°C,BIpyroeKoIeHO—



2—3rpanynsiuHka. lIpucoennnurecocyasl/lan101pTaKMaHOMETPUYECKUMTPYOKaM.



Ob6parureBnumanue! OTHOBpeMEHHONIEpeNeHTeKHCI0ThIBCcOCY AaxJlannonpTakrpanynaMuuaka. CpaBHUTEYPOBHUKHIKOCTUBMAaHOMETPUYECKUX TPy OKa
X. YdaruecsAeIaroTBBIBOI OPa3HOWCKOPOCTH XUMUYECKUX PEAKIIUH.

OnbimNe4. BnussHUEIOBEPXHOCTHCONIPUKOCHOBEHHU A PEArUPY O X BEIIECTBHACKOPOCTbXUMUYECKONPEAKIINHI

BoanokonenococynaJlannonsrananeire3min4%o-
HOMCOJITHOMKHCIIOTHL, BAPYTOEKOJIeHONOMecTUTE | rMpamMopa,B3sToroBBuieKycouka. BosropoiicocynJlannonsra Haneinte3mind%-
HOWMCOJITHOMKUCIIOTHI, BAPYroekoaeHo— I rmopoika mpamopa.llpucoennuurecocyapl/IannonpTakMaHOMETPHUECKUMTPYOKaM.

Obpamumesnumanue!OJHOBpEMEHHOIIEpENEHTEKUCI0ThIBCOCY AaxJlann0nbTakMpaMopyLIMHKa. CpaBHUTEY POBHUKUIKOCTUBMAHOMETPUUECKUXTPYOK
ax. Yyalluecs1elaoTBbIBOJl OPa3HOMCKOPOCTH XUMHUECKUX PEAKLIUH.

Onvim5. BriusHuekaTaan3aTopaHacCKOpOCTbXUMUYECKOWpEaKIuu

B crakan ¢ Bonoii, Harpetoii 10 50 °C, moMmecTuTe 2 1eMOHCTpallMOHHbIE TPoOUupku ¢ 2 M 3% -HOTo pacTBOpa MepoKCcHaa BOAOPOIA.
BriaepxuBaroTiipoOHpKrUBBO1€0K0I02MUH. 3BIEKUTEPOOUPKUN3BOASTHONOAHUUTIPOAEMOHCTPUPYHTEY YalIUMCIPE3yIbTaT—HACTEHKaXIPOOUPKU
MOSIBUITUCH

ny3bsIpbKHUTa3zakuciopoia. BogaynsnpoOupokBHecuTeHakoHYHKemareasanokcuamapranna(lV). Habmro garoTaHepruaHoe BbIACIEHUEKUCIIOPO/IA.

Konmponvnviesonpocsi: 1.0TKakuxpakTOPOB3aBUCUTCKOPOCTEXUMHUUEcKopeakiiu?2.[louemypasnokeHnenepoKCH1aBo10POJaBIPUCY TCTBHHIUOKCH
namapranmna(lV)cunayana unet o4eHbOBICTPO, a3aTeM3aMeISIeTCs?

1. 3agaHusaIApa3BUTHA(PYHKIMOHATBHONTPAMOTHOCTH:

ch

t
BrproanHakoBeIenpoOUPKNY YCHUKHHATHITUIIO SMIIPACTBOPACOISTHONKUCIOTHIOAMHAKOBOWKOHIICHTpallii. BriepByronpoOupKy mOI0KUIN
CTPY’KKHXKEIe3a,BOBTOPYIO — CTPYKKHUIMHKA, B TPETbIO— CTPYKKMHEU3BECTHOTO CBETIIOTO SIPKO OJIECTSAIIEro

metasuia. HanboneenHTeHCHBHOBBIIEICHUEra3aHA0II0 1A BTPETheHIIPOOU PKECHEN3BECTHBIMMETANIOM. BOBTOpOHIIPOOH pKE CLTUHKOM
MHTEHCUBHOCThBBIICNICHHUATra3a0bUIaMeHbIIe, YeMBTPEThEH. BriepBoipoObupKec:kene30MUHTEHCUBHOCTHBBIICICHUATa3a0 blIaHauMEHbLICH.



a)/leficTBuekakorodakTopa,BIHUAIOIIETOHACKOPOCThPEAKITIH, Ha0Fo 1anuydaiuecs 70 ) KakoiiMe TaliMOrHax 0 U ThCABTPEThEUTPOOUpKe ? 3anuimTeHa3
BaHUEMETAJLIA.



1.HarpadukenpencraBieHa3aBUCUMOCTbKOHIIEHTPAIIMUUCXOIHBIX BEIIECTBUIIPOIYKTOBPEAKIIMUOTBPEMEHUTIpOTEKaHUIpeaKiu: Puc.

20.I'pahMK3aBUCUMOCTUKOHIICHTPALIMUHCXOTHBIXBEIIECTBUITPOAYKTOBPEAKIIUMOTBPEMEHUTIPOTEKAHUS PEAKIIUU

OHpCI[eJ'H/ITe,KaKaHKpI/IBaﬂOHI/ICBIBaeTI/BMCHeHI/IeKOHI_[eHTpaLI,VI MNCXOAHbIXBELWLECTB,aKaKaa-npoaykKroBpeakunin.



