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1. Ilnanupyemble pe3yJbTaThl OCBOEHHS Y4eOHOT0 nMpeaMera « XuMHsI».
OtpaxaioT chOpMUPOBAHHOCTb, B TOM YHUCJIE€ B YACTHU:

1.ITatpuoTHUYECKOro BOCIUTaHUS
LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, ICTOPUYECKOMY ¥ HAYYHOMY HACIICUIO, IOHUMAHUS 3HAaYEHHUS] XUMUYECKON HAYKH
B KM3HU COBPEMEHHOIr'0 OOIIECTBa, CIIOCOOHOCTH BJIaJETh JOCTOBEPHON MH(OpMAIHE O MepeaoBbIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOH U
OTE€YECTBEHHON XMMMHU, 3aNHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOICTBE MHpa U 00ILECTBA;

2.I'paxJTaHCKOTO BOCITUTAHUS
NPEJCTAaBICHUS O COIMAJIBHBIX HOpPMaxX M MPaBHJIAX MEKIMYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JIeSITETIbHOCTH TIPH BBIMIOJIHEHUH Y4eOHBIX, TIO3HABATENIBHBIX 33/]a4, BBITTOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH YUEOHBIX MIPOEKTOB,
CTpEeMJICHHUS! K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B MpoIecce 3TOW y4eOHOW AeATENbHOCTH; TOTOBHOCTH OLIGHMBATh CBOE MOBEICHHE U
HOCTYTIKH CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUIA OCTYIIKOB;

3.lleHHOCTH HAYYHOTO ITO3HAHUS
MHPOBO33PEHUECKUX MPEICTABICHUN O BEIIECTBE M XUMHYECKOW PEAKIIMU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W
COCTAaBIISIONIUX OCHOBY I TMOHMMAHUS CYIIHOCTH HAyYHOW KApTUHBI MHUpPA; MPEICTABICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS
IIPUPO/BL, B3aUMOCBSA3SX YEJIOBEKA C IPUPOJHOM CPENOM, O POJIM XMMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
MO3HABATEJIbLHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJy4Y€HHUE HOBBIX 3HAHUU MO0 XUMHUH, HEOOXOAUMBIX JUIsl OObSICHEHUS HAa0JII01aeMbIX MIPOLIECCOB
U SIBJICHUI;
MO3HABATENILHON M WH(OPMAIMOHHONW KyJNbTYypbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSATEIHHOW pPalbOTHI ¢ y4eOHBIMU TEKCTaMH, CIIPaBOYHOM
JUTEPATypPOH, JOCTYMTHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHI;
MHTepeca K 00yYeHHIO U MIO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caM000pa30BaHUIO, HCCIEI0BATEIBCKON IeATEIHHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS 00yUYCHUS B JabHEHIIIEM;

4.DdopMUpOBaHUS KYJIBTYPHI 310POBbS
OCO3HaHHUS IIEHHOCTH >KH3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KWU3HMU, OCO3HAHUS
MOCNEACTBUM W HENPUATUS BPEIHBIX MPUBBIYEK (YHNOTPEOJIEHUS alKOrois, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOEHUS MpPaBUI
0€30MacHOCTH NP OO0paIIEHNH ¢ XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaibHON KU3HU;

5. TpynoBOro BOCIUTaHUS
KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIeI0BaTEIbCKON, TBOPUYECKON M JAPYTUX BUAAX IESATEIBHOCTH,
WHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO MPOQeCcCuil U TpyJa pa3IMuyHOrO PoJia, B TOM YHCIICe HA OCHOBE MPUMEHEHHS NMPEIMETHBIX 3HAHUN IO
XUMHUH, OCO3HAHHOTO BHIOOpA MHIUBHUAYaJbHON TPACKTOPUHU MPOJIOJDKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

6.DK0JIOrHYeCKOro BOCIUTAHUS
9KOJIOTUYECKH 11€J1eCO00Pa3HOT0 OTHONICHHS K TMPUPOJIE KaK UCTOYHUKY KU3HHM Ha 3eMJie, OCHOBE €€ CyIICCTBOBAHHS, TOHUMAHUS [ICHHOCTH
3I0pOBOTO M O6e30macHOro 00pasa KM3HU, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY M TICUXHMYECKOMY 370POBBIO, OCO3HAHMS
[IEHHOCTH COOJIFOJICHUS MPaBUJI OE30TIACHOTO TIOBEICHUS MPHU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOIKAIONINX 37OPOBBIO M KH3HU
JIIOJIEH;
CIIOCOOHOCTH MPHUMEHATh 3HAHMS, MOJIy4aeMble IPU U3YUYEHUHM XUMUH, JJI PEIICHUs 3a/ay, CBSA3aHHBIX C OKPY’KaIOLIel MpUpoaHON cpenoH,



MOBBIIICHUS] YPOBHS 3KOJOIMYECKOW KyJBbTYpbl, OCO3HAHHUS TIJIOOAJTBHOTO XapakTepa HKOJOTHYECKUX NpoOieM M MyTell uX perieHus
IIOCPEICTBOM METOJ0OB XUMMUY;
SKOJIOTMYECKOI'0 MBILUICHUs], YMEHUS PYKOBOACTBOBATLCSA UM B II03HABATEIIbHOW, KOMMYHHUKATUBHON U COLIMAIBHON IIPAKTHUKE .

MeranpeamMeTHblie pe3yabTaThl
B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACIAIOT 3HAYUMBIE IS (POPMUPOBAHMST MUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOPHS,

MPUHLIMIL, TUIIOTE3a, (akT, cUCTeMa, MPOLECC, IKCIEPUMEHT U JIp.), KOTOPbIE MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUHM W3 3THUX MpPeIMETOB (POPMHUPOBATH MPEICTABICHHE O IEJIOCTHOM HAay4yHOH KapTHHE MHUpa, U yYHHUBEpCAIbHbIE
yueOHble JeHCTBUsS (TO3HABaTeNbHbIE, KOMMYHHUKATHBHbBIE, PpEryJATUBHBIE), KOTOpble oOecrneyuBaroT (OPMHPOBAHHE T'OTOBHOCTH K
CaMOCTOATEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON AeATeNbHOCTH

MertarnpeMeTHbIE pe3yJIbTaThl OCBOCHUS 00pa30BaTENbHOM MPOrpaMMBbI [0 XUMHUH OTPaXaroT OBJIACHHE YHUBEPCAIbHBIMU IO3HABATEIbHBIMU
JNEHCTBUAMU, B TOM UHUCIIE:

bazoBeIMHM TOrMYECKUMU ,HeﬁCTBHHMI/I

1) YMCHHUEM HCIIOJIB30BaTh HpI/IéMBI JIOTUYCCKOr'o MBIIIJICHHA IIPU OCBOCHUU 3HAHW: PACKpPbIBATh CMBICII XUMHUYCCKUX MMOHATHH (BBII[CJ'ISITB ux
XapaKTCPHbIC IMPU3HAKH, YCTAaHABJIMBATh B3aUMOCBA3b C APYTUMHU HOHHTI/IHMI/I), HUCIIOJB30BaTh IIOHATHUA AJIA 00BACHEHUS OTACIBbHBIX (baKTOB u
HBHeHHﬁ; BBI6I/IpaTB OCHOBAHUA W KPUTCPHUU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHUYCCKUX BCIICCTB M XHMMHUYCCKHX peaKHHﬁ; YCTaHABJIWBATb IMPUYUHHO-
CICACTBCHHBIC CBA3U MCKIY 00BEeKTaMU HU3YUYCHUA, CTPOUTH JIOTUUCCKUE PACCYIKACHUS (I/IHI[YKTI/IBHLIC, JACAYKTUBHBIC, I1O aHaHOFHI/I); ACJIaTh
BBIBOJbI M 3aKIKOYCHUA,

2) YMCHHUECM IIPUMCHATH B IMPOLCCCEC IMO3HAHWUA CHUMBOJINYCCKHUC (3HaKOBBIe) MOJCJIH, HUCIIOJIb3YECMBIC B XHMMHU, HpeO6paSOBBIBaTB IIUPOKO
NPpUMCHACMBIC B XUMHWH MOACJIbHBIC IIPEACTABIICHUSA — XUMHYESCKHI 3HAK (CI/IMBOJ'I SHCMCHTa), XUMHNUYCCKas (bopMyna U YPaBHCHHUC XUMHYECKOHN
pCakiuu — IpU PCHICHUH y‘le6HO-HO3HaBaTCJ'ILHBIX 3aga4dy, C y‘{éTOM 9THX MOACIIBHBIX HpeﬂCTaBHeHI/Iﬁ BbIABJEITD W XapPaKTCPU30BATH
CYHICCTBCHHBIC ITPU3HAKH N3Yy4YaCMbIX 00BEKTOB — XUMHYECKUX BC€IICCTB U XUMHNYCCKHUX peaKHI/II\/'I;

ba3oBEIMH Hccieq0BaTEILCKUMU JEHCTBUIMU

3) YMEHHEM HCTOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KadeCTBE MHCTPYMEHTA TMO3HAHMS, & TaKXKe B Ka4eCTBE OCHOBHI 7S ()OPMUPOBAHUS
TUIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIM;

4) puoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPTAHMU3AIMH U TMPOBEICHUIO YUYEHHYECKHX HIKCIIEPUMEHTOB: yMEHHE HaOII0JaTh 33 XOJIOM
Mpolecca, CaMOCTOSTENLHO MPOTHO3UPOBATh €r0 Pe3ydbTaT, POopMyIUpOBaTh 00OOIIEHUS U BBIBOABI MO Pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBaHUS, COCTABIISITh OTYET O MPOJIeTIaHHOM paboTe;

Pabotoii ¢ uadopmanmeit

5) YMEHHEM BBIOMpATh, aHAIM3HPOBATH U MHTEPIPETUPOBATh MH(OPMALUIO PA3IMUHBIX BUAOB U (OpPM MpEACTABICHUS, MOIYYaeMYIO U3
Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJIIPHAs JIMTEPATypa XUMHUECKOTO COJIEPKaHusl, CIIPABOYHbIE TOcoOus, pecypchl HTepHETa);

6) YMEHHEM MPUMEHSITh PA3IMYHBIC METOABI U 3aMPOCKHI IIPU MOUCKE U 0TOOpe HHPOPMAIH U COOTBETCTBYIOIINX JAHHBIX, HEOOXOTUMBIX JUIS
BBITIOTHEHUSI YY€OHBIX M TIO3HABATENIBHBIX 3a7ad ONPEeAeNEHHOrO THMA; MPHOOPETEeHHE OMbITa B OOJIACTH HCIIOJIB30BaHUS HWH()OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUHN, OBIIAJCHHE KYJIbTYPOU aKTUBHOTO MCIIOIH30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

7) YMEHHEM HCIIOJIb30BaTh W aHAIM3HPOBATh B TpoOIlecce Y4eOHOW M HCCIEeNOBATENbCKON ACSITENbHOCTH WH(MOPMALUIO O BIMSHHUH IPO-



MBIIIJICHHOCTH, CCJIIBCKOI'O XO3SUCTBA U TPAHCIIOPpTA Ha COCTOAHUC OKPY)I(aIOL[ICI;’I HpHpOﬂHOﬁ Cpeabl;

YHuBepcalIbHBIMA KOMMYHUKAaTUBHBIMH JEHCTBUSAMU

8) yMEHHEM 3aJ[aBaTh BOIPOCHI (B XOJ€ AMAIOra W/WIKA AUCKYCCUH) MO CYHIECTBY OOCYKIaeMOW TeMbl, ()OPMYJINPOBATh CBOU MPEIT0KEHHS
OTHOCHUTCIIBHO BBIIIOJIHCHUA HpCI[JIO)KGHHOﬁ 3aJa4u,

9) npuOOpETEHNE OTBITA MPE3CHTALUN PE3YJIbTATOB BBHIIIOJHEHUSI XUMUYECKOTO SKCIIEpUMEHTA (J1a00paTOpHOTO OMBITA, JIAOOPATOPHON paboTHI
10 MCCJIE0BAHUIO CBOMCTB BEIIECTB, yUEOHOI'O IIPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEILHOW U MCCIIEOBATEIBCKOM AEATEIBHOCTH MIPH PEIICHUH BO3SHUKAIOIINX
po6JIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIIACOBAHUS MO3ULIUI (00CYKACHUs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD» U JIp );

YHuBepCalbHBIMU PETYJIATUBHBIMU 1€HCTBUSIMHU

11) YMEHHEM CaMOCTOSITEIBHO ONPEACIATh LETH ACSTEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIMPOBATH M TPU HEOOXOAMMOCTH
KOPPEKTHPOBAThH CBOIO JESATEIBLHOCTD, BRIOMpPATh Hanboaee 3(pEKTUBHBIE CIIOCOOBI pelIeH s YIeOHBIX U MTO3HABATENBHBIX 3a/1a4, KOPPEKTUPOBATh
MIPEUIOKEHHBIN alTOPUTM JICHCTBUI MPHU BBHIIIOJHEHUN 33aHUH C yUETOM MOIY4YEHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX O0ObEKTaX — BEIIECTBAX U
peakuusx;

12) yMEHHEM HUCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIpe/jIaraeMble B yCJIOBUHU 3aaHUIN

IIpeaMeTHBIE Pe3yJIbTATHI

B cocraBe mpeIMeTHBIX pe3yJIbTaToOB 10 OCBOCHHUIO 00SI3aTENIbHOTO COAEpKaHMsl, YCTAHOBICHHOIO JIaHHOM MpUMepHOU padouell mporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE O0YYaIOUIUMUCS Hay4yHble 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH, cienuduueckue Ui NpeAMETHON obmacTu «XUMHU,
BUJIbI J€STELHOCTH MO TMOJyYEHHI0O HOBOT'O 3HAHHWS, €r0 MHTEpIpeTaliy, NpeoOpa3oBaHNI0 U MPUMEHEHUIO B Pa3IMYHbIX y4EOHBIX U HOBBIX
CUTyalusax

[IpenmMeTHBIE pe3ybTaThl MPEICTABICHBI M0 TOaM 00YUYEHHS U OTPaXaroT CPOPMUPOBAHHOCTD Y O0YUaIOIIUXCS CAEIYIOININX YMEHHN:

8 KIIACC

1) packpvléams CMBICT OCHOBHBIX XMMHYECKHX TOHSITHHA: aTOM, MOJIEKyJa, XUMHUYECKAN 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO,
CMeCh, BaJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKYJIApHAas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas IO
XMMHUYECKOTO 3JIEMEHTa, MOJISIpHBI OOBEM, OKCHI, KUCJIOTAa, OCHOBAaHHUE, COJb, 3JEKTPOOTPULATEIbHOCTh, CTENEHb OKHMCIEHHS, XUMHUYECKas
peaxiust, TermoBoi addekT peakuuu, kiaccuuranus peakuui, XuMUYecKast CB3b, paCTBOP, MacCoBast J10JIs BELIECTBA B PaCTBOPE;

2) ULTIOCMPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XHMHYECKHUX MOHATHH (CM . T . 1) M IPUMEHSTH 3TH MOHATHS NPHU ONMCAHWUYU BEIIECTB M UX
IIPEBPALLEHUM;

3) ucnonvb3oeams XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHS (POPMYJI BEIIECTB M yPaBHEHUH XUMUUECKUX PEaKInii;

4) onpedenams BAJCHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COEJMHEHHSX; CTENEHb OKHCICHHUS JJIEMEHTOB B OMHApHBIX COCIMHCHHSX;
MPUHAAIEKHOCTh BEUIECTB K ONpEIeNEHHOMY KIAccy COEQMHEHUMH 1o (opMynaMm; BUJ XUMHYECKOW CBsA3M (KOBaJIEHTHas W HOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

5) packpwieams cmuici iepuonndeckoro 3akona /| . M . MenneneeBa: 1eMOHCTPUPOBATh MOHUMaHUE MEPHOAMUYECKON 3aBUCUMOCTU CBOWCTB
XMMHMUYECKHUX DJIEMEHTOB OT MX IIOJIOXKCHHS B IEPUONMYECKON CHCTEME. 3aKOHOB COXPAHEHHS MAcChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO Y4YEHHs, 3aKOHa ABOTAJpPO; ONUCLIBAMb U Xapakmepu3o6ams TaOIMYHYI0 (OpMY NEPUOTUYECKON CUCTEMBl XMMHUYECKHX
9JIEMEHTOB: pa3inyaTh IOHATHS «IJaBHas moarpynma (A-Tpymma)» U «nobouyHas noarpynna (b-rpynma)», manmbsie u OoJiblive MEpHOADI;



coomnocums 0003HAUEHUS, KOTOpBIE UMetoTcsl B Tabuuie «llepuonuueckas cucrema xumuueckux sneMeHToB [ 1 MenneneeBay ¢ YUCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHHST aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsi s1pa, oO0Ilee YMCIIO 3JCKTPOHOB M paclpeleieHHe HUX I10
ANIEKTPOHHBIM CJIOSIM);

6) Knaccuguyuposams XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBA; XUMHUYECKHE Peaknuu (IO YUCIy M COCTaBy YYacTBYIOIIUX B
peaKIny BEIIECTB. 0 TerioBomy 3hdekry);

7) xapakmepuzoeamsv (onucvligams) OOLIME XUMHYECKHE CBOIMCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIas OMHCAHUE NpUMEpaMHU
MOJIEKYJISIDHBIX VDABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

8) npoeHo3uposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPALICHUN B
Pa3IUYHbIX VCIIOBUSX;

9) @bluUCIAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEUIECTB; MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIeMeHTa Mo (opmyie
COEJIMHEHMS; MaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHNUIO XUMUYECKON PEAKIIHH;

10) npumeHams OCHOBHBIC OIEpAIlMd MBICIUTEIBHON AEATENbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMaTH3aIHIo,
KJ1acCU()MKALMIO, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBS3€H — JUIS M3YyYEHUsS CBOICTB BEIIECTB M XMMHUYECKHX PEaKIHil; €CTEeCTBEHHO-
Hay4YHbI€ METO/IbI [I03HAHUS — HAOJII0JIEHUE, U3MEPEHUE, MOAEIMPOBAHNE, SKCIIEPUMEHT (pEaIbHbII U MBICIIEHHBIH);

11) credosame TIpaBWJIaM TOJB30BAHUS XUMHUYECKOW TOCYJOW M J1abOpaTOpHBIM 000pyJOBaHMEM, a TakXKe MpaBUiIaM OOpalIeHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU MO BBITOJIHEHHIO TAOOPATOPHBIX XMMUYECKHUX OMBITOB IO MOJYYSHHIO U COOMPAHHIO ra3000pa3HbIX
BeIlleCTB (BOJOpOJa M KUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHOW MAacCOBOM J0JieH pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U
MIPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEIOUEH M KHUCIOT ¢ MOMOIIBI0 MHIMKATOPOB (JIAKMYC, (heHOIPTaNICHH,
METUJIOPAaHXK U JIp )

9 KIIACC

1) packpviéams CMblCi OCHOBHBIX XMMHUYECKHX MOHSATHI: XUMUYECKHNA 3JI€MEHT, aTOM, MOJIEKYJa, UOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEUIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPUIIATETILHOCTh, CTENICHb OKUCIICHHSI, XUMUYEeCKasi peaKiys, XUMAYEeCKasi CBA3b, TEIIOBON PQEKT
peaxIyu, MOJb, MOJSIPHBIA OO0BEM, pacTBOP; ANEKTPOIMTHI, HEIJIEKTPOIUTHI, NEKTPOJIUTHYECKAs IUCCOIMAIUS, PEaKIMd HOHHOTO OOMEHa,
oOpatumble W HEOOpaTUMBbIE pEaKIHH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PpEAKIUH, OKUCIHUTENb, BOCCTAHOBHUTENb, OKUCICHHUE U
BOCCTaHOBJICHHE, aJUIOTPOIUs, aM- (OTEPHOCTb, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, MeTaJuIM4decKas), KpUCTaJUTMYEcKas peméTka,
KOppO3Usi METAJIJIOB, CILIaBbl; CKOPOCTh XUMHUUYECKOM peaklnu, NpeesibHo fomycrumas konnentpanus (11I1K);

2) uAOCMpUpo8ams B3aNMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATHH (CM . 1 . 1) ¥ MPUMEHSATh STH MOHSATHUS MPH ONMCAHUM BEIIECTB U MX
IIPEBPALLECHUMN:

3) ucnonv306ams XUMUIECKYIO0 CHMBOJIMKY JIJISl COCTaBICHUS ()OPMYJI BEIIECTB U YPABHEHUH XUMHUUECKUX PEAKIINIA;

4) onpedensams BAJIEHTHOCTh M CTENICHb OKUCIICHUS! XUMUYECKHUX 3JIEMEHTOB B COSMHEHUIX PA3IMYHOTO COCTaBa; MPUHAIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COCOUHEHWH 1o ¢dopMysaM; BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTaHUYECKHUX
COCIMHEHUSX; 3apsi/l NOHA M0 XUMHYECKOU (hopMyJie; XapaKTep Cpellbl B BOAHBIX PACTBOpAX HEOPTAaHUYECKUX COCTMHEHHN, THIT KPUCTATITNIECKOM
PELIETKN KOHKDETHOI'O BEIIECTBA,

5) packpuvleams cmulci iepuoanueckoro 3akona /[ . I . MenzgeneeBa u 1€MOHCTPUPOBATH €TI0 IOHUMAHHE: ONUCHIBGAMb U XAPAKMEPUZ0BAMb
TaOIMUHYIO0 (HOpPMY NMEPHOANIECKON CHCTEMBI XUMHUUECKUX AIIEMEHTOB:  Pa3lINYaTh MOHATHS «TJIaBHAs TIOATPYIIIa

(A-rpynma)» u «mobounas mnoarpynna (b-rpynma)», manple W OOJBINME TMEPUOABI, COOmMHOCUMb OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B IIe-
pUOAMUYECKOW TaONHIle, C YHUCIOBBIMU XapaKTEPHUCTUKAMHU CTPOCHHS aTOMOB XHMHUECKHX DIIEMEHTOB (COCTaB W 3apsij siapa, oOIIee YHCiIo



AJIEKTPOHOB W pACHpEeNICHHE WX IO AJIEKTPOHHBIM CIIOSIM); O00bACHAMb OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DIIEMEHTOB M HX
COCIMHEHU B TIpeieNIaX MaJIbIX MEPHUOIO0B U IIABHBIX MOATPYMI ¢ YIETOM CTPOCHHS UX aTOMOB;

6) Kraccuguyuposames XUMUYECKUE DIIEMEHTHI, HCOPTaHWYCCKUE BEIECTBA; XUMHUYCCKHE peakiuu (10 YUCIy W COCTaBy YYacCTBYIOIIMX B
peakLuy BELIeCTB. M0 TeIIoBOMY 3hdEKTy, 0 N3MEHEHHUIO CTENEHEN OKUCICHUS] XUMUYECKUX AJIEMEHTOB);

7) xapakmepuzosamsv (onucvleams) OOIIME XHUMHYSCKHE CBOKMCTBA BEIIECTB PA3IMYHBIX KIACCOB, IOATBEPXKIas ONMHUCAHHE MPUMEPAMH
MOJIEKVJISIDHBIX 1 HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIML;

8) cocmaensms ypaBHEHUS DJICKTPOJMTUICCKOW JIMCCOIMAIMHM KHCJIOT, MISJIOYEeH M COJICH; IOJIHBIE W COKpAIICHHBIC yYpaBHECHUS pPEaKIIHi
HNOHHOT'O 06M€Hal YPaBHCHUA peaKHI/II\/II, MOATBCPKAAOIMUX CYIIECTBOBAHNC T€HETHYECKOU CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB;

9) packpvléams CYITHOCTh OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINi TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca dTHX PEaKIIHiA;

10) npocHo3uposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOSHUS; BO3MOYKHOCTH IMPOTCKAHMS XHMHUYSCKUX MTPEBPAIICHUA B Pa3IMYHbIX
YCIIOBUSX:

11) @blyuciAmbs OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJI0 XUMHUYECKOTO 3JEMEHTa Mo QopmyJe
COCJIMHEHUS; MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; MPOBOJIUTE PACUYETHI IO YPABHCHHUIO XUMUIECKON PEAKITHH;

12) credosams TpaBHIAM IIOJIB30BAHMS XMUMHUYCCKOH IOCYJIOM W JTAOOpPaTOpPHBIM OO0OpYIOBaHHEM, a TakkKe IpaBUiIaM OOpalIeHHus C
BCIICCTBAMHU B COOTBETCTBUH C MHCTPYKIHUAMMU 110 BBITTOJITHCHUTO na60paT0pHHx XUMHYCCKUX OIIBITOB I10 ITOJYUYCHUIO U co61z1paHmo F33006p33HI)IX
BEIIIECTB (aMMHAKa U YTICKUCIIOTO Ta3a);

13) nposodums Peakuuy, MOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB: PAaCIO3HABATH OINBITHBIM IyTEM XJIOPUA- OpOMHI-,
noauna-, Kap6OHaT-, (bOC(l)aT-, CHJIUKAaT-, Cy.]'H)CbaT-, TUAPOKCUIA-UOHBI, KATUOHBI aMMOHHUSA W HOHBI M3YYCHHBIX MCTAJIJIOB, IMPUCYTCTBYIOIIHUEC B
BOAHBIX PACTBODAX HCOPraHUYCCKHUX BCUICCTB,

14) mpumensimv OCHOBHBIC OICPAIIMH MBICIUTEILHOW JEATeIPHOCTH — aHaJi3 W CHHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTEMAaTH3aIHIo,
BBIABJIICHUC TPUYUHHO-CICACTBCHHBIX CBSI3Ed — IJIs1 U3YUCHUA CBONCTB BCIICCTB U XHUMHWYCCKUX peaKHI/Iﬁ; €CTCCTBCHHO-HAYUYHBIC MCETO/bI
MMO3HAHUS — HAOJIOICHHE, U3MEPEHHE, MOJICITUPOBAHUE, SKCIICPUMEHT (PEATbHBIN W MBICIICHHBIN )

2. Conepxxanme y4eOHOro npeaMera «XuMHUsD).

8 ku1acc (68 yacos, 2 yaca B HeJeJ110)

IlepBoHayabHBIE XMMUYECKUE TOHATHUS

[Ipeamer xumun. Terna u sewgecmsa. OcHogHbie MemoObl NOZHAHUSL. HAOA0O0eHUe, usmepeHue, sxcnepumenm. OUnyeckue 1 XUMHUECKUE
spieHns. Yucteie BemecTBa U cmecu. CrocoObl pazaenenusi cmeceil. Atom. Monekyna. XUMHUYECKUN AJIEMEHT. 3HAKH XUMHUYECKUX JIEMEHTOB.
[IpocTeie U crokHBIE BellecTBa. BaneHTHOCTh. 3akon nocmosancmea cocmasa eewjecmsa. Xumudeckue popmynsl. Munekcel. OTHOCUTETbHAS

aTOMHad W MOJICKYJISIpHAasAs MacCChI. MaccoBas J0JI1 XUMHUYCCKOI'0O 3JIEMCHTA B COCIUMHCHHU. 3aKkoH COXpPAaHCHUA MACChbl BCHICCTB. XUMHUYECKHUE



ypaBHeHus. KoaddunmeHntel. YcaoBus ¥ MpU3HAKK MPOTEKAHUS XUMUYECKUX peakuuid. Molb — eQUHMIIA KOJIMYeCcTBa BeliecTBa. MolspHas
Mmacca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuii 3IeMEHT W MpocToe BemecTBo. O30x. Cocmas 6030yxa. PU3NYECKUe U XMMHUYECKHE CBOMCTBA KHCIOPOJA.
[lonyuenne u mpUMEHEHHE KUCIOpoa. Tennogou s¢gexm xumuueckux peakyuu. Ilonamue 06 2k30- u sHoomepmudeckux peaxyusx. Bomnopon —
XUMHUYECKHUH 3JIEMEHT U IpocToe BemiecTBo. du3znueckue U XMMUUECKHe cBoicTBa Bogopoja. [lonyuenue Bonoposaa B abopatopun. llonyuenue
6000poda 8 npomviuinenHocmu. Ilpumenenue sodopooa. 3akon Aporaapo. Mossipabiii 00beM Ta30B. KauecTBeHHbIE peakinu Ha Ta3000pa3HbIe
BellecTa (KUCIopoi, Bo1opoa). O6beMHbIe OTHOLICHHS Ta30B MIPU XUMHUUECKHX PEAKIIHIX.

Bopa. PacTBopsl

Booa 6 npupoode. Kpyzoeopom 600b1 6 npupode. Pusuueckue u xumuyeckue ceoucmaa 600bl. PacTBopbl. Pacmseopumocms eewjecma 6 ooe.
KonuenTpanus pactBopoB. MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA B PaCTBOPE.

OcHOBHBIE KJIaCChl HEOPrAaHMYECKUX COeTMHEeHUIt

Oxcunpl. Knaccuduxkanus. Homenknarypa. @Qusuueckue ceoticmea okcuoog. XUMHUUECKUE CBOMCTBA OKCUAOB. [lonyuenue u npumeHneHue
oxcuoos. OcuoBanus. Knaccudukamus. Homenknarypa. @usuueckue ceoticmea ocrosanuil. [lonyuenue ochosanuil. XUMHUYECKUE CBONCTBA
ocHoBaHuil. Peakmus newrpanuzammu. Kucnotsl. Kmaccudukamus. Homenknarypa. @usuueckue ceoticmsea kuciom.llonyuenue u npumenerue
Kuciom. XUMHYECKHE cBOWCTBa KHCIOT. Muaukatopsl. M3MeHeHHe OKpacku HMHIMKATOpPOB B pa3iuuHbix cpemax. Comm. Knaccuduxarus.
Homenknarypa. @usuueckue ceoticmea coneu. Ilonyuenue u npumenenue coneu. XUMUYECKHUE CBOMCTBa coseil. ['eHeTnueckas CBSI3b MEXKIY
KJIJaCCaMU HEOPTaHWYECKUX COCAMHEHUH. [Ipobnema 6e30nacHo20 UCnonb308aAHUS BeWeCms U XUMUYECKUX Peakyutl 8 NOBCeOHeBHOU JHCU3HU.
Toxcuunvie, 2oprouue u 83pbl8OONACHbIE ewecmaa. buimosas xumuueckas 2pamomHocme.

Crpoenne atoma. Ilepnoguyeckuii 3aK0oH 1 epuoAuYecKasi cucTeMa XumMmuieckux dj1emenToB [I.A. MenneneeBa

Crpoenue atoma: siipo, SHepreTuueckuit ypoenb. Cocmas si0pa amoma: npomonwl, Heumponsl. Mzomonsi. [lepnoanueckuit 3akon J1.U.
MenneneeBa. I[lepuoanueckast cucrema xumuueckux sneMmeHToB J[.M. MenneneeBa. DuU3MYECKUN CMBICT aTOMHOTO (TIOPSIAKOBOTO) HOMEpaA

XMMHYECKOTO BJIEMEHTa, HOMEpa TPYyNIbl M MEpHOoJia MEepUOaUYEcKOor cucTteMbl. CTpOEHHE SHEpPreTUYECKUX YpPOBHEM aToMoB mepBbix 20



XUMUYECKUX AJIEMEHTOB nepuoandeckoil cucremsl [I.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB XUMUYECKHUX AJIIEMEHTOB U UX
COEIMHEHHUI Ha OCHOBE MOJIOkKEeHHs B nepuoanyeckoil cucreme /.M. MenneneeBa u ctpoenust aroma. 3uadenue [lepuonuueckoro 3akona JI.U.
Menneneena.

CtpoeHue BeliecTB. XUMUYeCKAasi CBA3b

OnexmpoompuyamenbHOCMb amomMo8 xumudeckux snemenmos. KoBaleHTHasE XMMHUYECKasi CBSI3b: HEMOJIApHAs W ToJisipHas. [lonamue o
B000POOHOU CBA3U U ee GIUAHUU HA QuaudecKue ceolucmea eewecms Ha npumepe 600vl. VloHHas cBsi3b. Meramummueckas CBs3b. [unvi
KPUCMANIUYECKUX peuemoK (amomMHas, MONEeKYIAPHAS, UOHHASA, Memaiiuveckas). 3asucumocms Quauueckux ceolucme eewjecms Oom mund
KpUCMANIUYECKOU peulemKu.

9 kjaacc (68 yacoB, 2 yaca B HeJ1eJI10)
XuMH4YecKHe peakunuu

Ilouamue o ckopocmu xumuueckou peaxyuu. Daxmopwi, éruslowue Ha CKOpocmsv xXumuyeckou peaxkyuu. [lonamue o xamanuzamope.
Krnaccudukanus XUMHYECKUX pEaKIUi MO PAa3IUYHBIM MPU3HAKAM: YHCIY U COCTaBY MCXOJHBIX W MOJYYCHHBIX BEIIECTB; U3MEHEHHUIO CTENEHEH
OKHCJICHUSI aTOMOB XHWMHUYECKHX 3JIEMEHTOB; TMOIJIONICHUIO WM BBIICICHUIO YHEPTUU. DIIEKTPOIUTHYECKAs TUCCOIMUAIUA. DIEKTPOJIUTH U
HeanekTposuThl. Monbl. Katnonsr u annonsl. Peakiiun noHHOTO 0OMEHA. Y CIIOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa. DJIEKTPOIUTHICCKAS
JUCCoIManusl KHUCIOT, menoued u coned. CreneHb okucieHusd. OnpenerneHre CTENEeHH OKHCIECHHS aTOMOB XHMMHYECKHX 3JIEMEHTOB B
coenuHeHusx. Okucnurens. BoccranoBurens. CynHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Hemetanasl 1V — VII rpynn u ux coexunenust

[TonoxxeHne HeMETaUIOB B TEPUOAUYECKON cucteme xumudeckux sieMeHtoB .M. MenaeneeBa. OOmme CBOWCTBA HEMETAIOB.
lanmorensl: ¢u3nueckue u XxuMuyeckue cBoicTBa. CoeAMHEHMS TaJOTEHOB: XJIOPOBOAOPOM, XJIOPOBOJIOpOAHAs Kuciota u ee comu. Cepa:
¢usnueckue U XxuMu4yeckue cBoicTBa. COeAMHEHUS Cephbl: CEPOBOAOPOJ, CyIb(MUIbl, OKCUIbl cepbl. CepHasl, cepHucmas u cepo8ooOpoOHAs
KUCiomosl M WX COJMHM. A30T: QU3NYECKHUE W XUMHUYecKHe cBoiricTBa. AMMmuak. Comu ammonms. OKCHABI a30Ta. A30THas KHCJIOTa U €€ COJIH.

®dochop: pusnueckne u xumuyeckue cpoiictBa. Coemuaenus docdopa: okcua dochopa (V), oprodochopHas kuciora u ee comu. YTiaepo:



¢busnyeckue U XUMUYECKUE CBOWUCTBA. Aniomponus yenepooa: aimas, epagum, kapoun, ¢yinepensvi. CoeIUHEHHs YIIepoia: OKCHIbI yriepoaa
(IT) u (IV), yronpHas kuciaora u ee cosid. Kpemuuii u e2o coeounenus.

Metannbl M MX COeIMHEHUS

Ilonooicenue memanios 6 nepuooudeckol cucmeme xumuieckux snemenmos J[.1. Menoeneesa. Memannvl 6 npupode u oowue cnocobwl ux
noayyenus. Obwue guszuueckue ceoticmea memannos. OOIKME XUMUYECKHE CBOWCTBA METAIOB: PEAKIMH C HEMETaNIaMH, KUCIOTaMH, COJISIMH.
Onekmpoxumuyeckuii pao Hanpsxcenuti memannos. lllenounsie MeTamasl U Ux coeauHeHus. lllenoynozeMenbHble METAJUIBI U UX COEIMHEHUS.
AmtoMuHuil. AMQPOTEpHOCTh OKCUAA U ruapokcuaa amoMuHus. JKene3o. CoeaMHEHHUs Kenne3a M MX CBOMCTBAa: OKCHJIbI, TUAPOKCUABI U COJU
xenesa (11 u I1I).

IlepBoHauajibHBIE cBe/leHUs] 00 OPraHNYeCKUX BelecTBax

IlepBoHayanbHbIE CBEJEHUS O CTPOEHUM OPraHUYECKHX BEIECTB. YTJIEBOAOPOJIBL: METaH, 3TaH, 3TWIEH. McmouHnuxu y2n1e000po0os:
npupoouslli 2as, Hepms, yeonv. Kucnopomcoaepikaime COeIUHEHUS: CIIUPTH (METaHOJ, STAHOJ, TJIMIEPUH), KApOOHOBBIE KUCIOTHI (YKCYCHas
KHCJI0Ta, aMUHOYKCYCHAasi KUCJIOTa, CTEAPUHOBAs M OJIEMHOBAsA KUCJIOTHI). bronornyecku BaskHbIe BEIIECTBA: )KUPbI, [III0OK03a, OeNKU. Xumuueckoe
3aepsa3HeHUe OKpyicaruel cpeovl U e2o0 Noc1e0Cmeausl.

Tunbl pacyeTHbIX 32/1a4:

1. Boruncnenue MaccoBoil 10J11 XMMHUYECKOTO 3JIEMEHTa 10 GopMyJie COeTMHEHUSI.

Ycemanoenenue npocmetiwieni gpopmynel 6eugecmea no Maccosbim 00AAM XUMUYECKUX DTIEMEHIMO.

2. Brruncnenus mo XMMHYECKUM YPaBHEHUSM KOJIMYEeCTBA, 00BbeMa, MAacChl BEIIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareéHTOB UM
MIPOJYKTOB PEAKIUH.

3. Pacuet MaccoBoif 1071 pacCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpumepHbIe TEMBI IPAKTHYECKUX PaldoT:

1. JIaGopatopHoe 00opyioBaHKE U ITpHeMbl oOpateHus ¢ HuM. [IpaBuna 6e30macHoil paboThl B XUMHUYECKON 1ab0opaTopuu.

2. OuncTKa 3arpsi3HEHHON MOBapEHHOMN COJIH.

3. [Ipu3Haku MpOTEKAHUS XUMUYECKUX PEAKIIUH.
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[TosnyueHne kucaopoa U U3yUyEHUE €ETO0 CBOMCTB.

[Tomy4yenue BoI0pOIa U U3yYEHUE €TI0 CBOWCTB.

[IpuroTtoBneHue pacTBOPOB C OMPEIETICHHON MacCOBOH J10JIel paCTBOPEHHOIO BELIECTBA.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/Ja4 I10 TCMC «OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX COCIUHEHUI.

Peakuuu noHHOro oOMeHa.

Kauecmesennvie peaxkyuu Ha UOHbl 6 pacmeope.

10.  Ilonyyenue ammuaxa u uzyuenue e2o c8oUCMS.
11.  Ilonyyenue yenexucnozo eaza u uzyieuue e2o c8OUCma.
12. Pewrenne skcnepuMeHTalbHbIX 3a1a4 110 TeMe «Hemeramisl IV — VII rpynn u ux coenuHeHUN.
13.  Pemenue sKcnepuMEHTAIBHBIX 3aa4 M0 TeMe «MeTaulbl U UX COSIMHEHUS.
3. TemaTnyeckoe NJIAHHPOBAHME.
8 knacc
Pazgen Ko.J- Tembl Ko.1- OcHoOBHBIE BHbI I€ATEJILHOCTH 00y4aommxcs (Ha OcHOBHBIE
BO BO yposHe YVY]I) HaNpaBJICHUSA
JacoB 4acoB BOCIIMTATEIbHOH
AeATeTbHOCTH
IlepBonaua 21 | lIpeamet xumuu. Poin 1 OOBACHSIOT, YTO MPEIMETOM U3YUCHUS XUMHH SIBISIOTCS [Tatpuotrueckoe
JbHbIE XUMUU B KU3HH YEJIOBEKA BEIECTBA, MX CBOWCTBA U WX MpeBpallicHus. Pasnnyaorrena | gocniuranue,
XHMHYECKHe Y BELIECTBA, BEIIECTBA U MAaTEPUAIIBI. YCTaHleJII/IBaIOT rpakIaHCcKoe
MOHATHUS NPUYUHHO-CJIECTBEHHBIE CBSI3M MEXK]ly CBOMCTBAMHU BEILIECTB
BOCITUTaHUE,
U UX IPUMEHEHUEM
H3UYECK
XapakTepu3yroT NOJ0KHUTEIbHYIO U OTPULIATENIBHYIO POJIb (usirieckoe
XMMUH B )KU3HH COBPEMEHHOTO 00IIECTBA. BOCIIMTaHHUE,
ApPTyMEHTHPYIOT CBOE OTHOIICHHE K XeMO(DUIuu u 9KOJIOTM1ICCKOC

xemodooum.




MCTOHLI N3YUCHUA XUMHUU

XapakTepu3yroT OCHOBHBIE METOJbl U3YUYEHHS] €CTECTBEHHO-
HAYYHBIX JUCLUILUINH.
[IpuBoasT mnpuUMeEpsl MaTEpUAIBHBIX W 3HAKOBBIX HIIH

BOCIIUTaHHUE,
LIEHHOCTH HAy4YHOT O

TIO3HAHUS
CHUMBOJIBHBIX MOJIENICH, MCIOIb3YyEeMBbIX Ha YPOKax (H3HKH,
Ouosoruu u reorpadum.
CoOuparor  00BEMHBIE W  IIAPOCTEPKHEBBIC  MOJCIU
HEKOTOPBIX XUMHUYECKHX BELIECTB
ArperaTHble COCTOSTHUSI [TpuMeHSIOT Ha PAaKTUKE paHee U3YUYCHHBI MaTepHall,
BEIIIECTB paboTas 1o rpymnmam ¢ 3aJJaHUSIMHU Pa3HOTO YPOBHS
CJIO)KHOCTH, BBITIOJHSIOT KOHTPOJIBHYIO padoTy.
ArperaTHble COCTOSTHHS PaznuuaroTTpu arperaTHbIX COCTOSHUS BEIECTBA.
BEIIIECTB VY CTaHaBIMBAIOT B3aUMOCBSI3M MEX/Ty HIMHU Ha OCHOBE
B3aUMHBIX IIEPEXO/IOB.
NnmocTpupyIoT 3TH mepexo/ bl IpuMepaMu.
HabmogaroTXUMHYECKHUI SKCIIEPUMEHT U Oe1aiom BBIBOJIBI HA
OCHOBE HAOJIIOICHUI
IT.p Ne 1 «3HakOoMCTBO ¢ PaboTtarorc mabopaTopHbIM 000pyI0OBaHUEM U [TatpuoTrdaeckoe
1a060paTOPHBIM HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHH C MTPaBUIIAMU BOCIIHTAHHE,
obopynoBanueM. [IpaBuna TEXHUKH 0€30MMacCHOCTH. rpaKIaHCKOe
Tb npu pabote B kabuHeTe BrinmonHstoT mpocTeiiime MaHUMY SN ¢ 1a00paTOpPHBIM BOCIIHTAHIC
XUMUN o0opytoBaHUEM: C 1a0OPATOPHBIM MITATUBOM, CO CITHPTOBKOM ’
OdopmitsitoTOTYET 0 MpoAeNaHHoM padoTte TPyROBOC
BOCIIMTaHHE,

duznueckue ABIECHUS B
XUMUHU

Pazmuarot q)nznqecxne U XUMHWYECKHE ABJICHHUS, YUCTHIC
BemiecTBa U cmecu. Knaccudumpyror cmecH.

[IpuBOAAT IpUMEPBI CMECEN Pa3IUYHOIO arperaTHOro
COCTOSIHMS. Y CTAHABIMBAIOTIIPUYUHHO-CIIEICTBEHHBIE CBA3U
MEXTy (U3MUECKUMU CBONCTBAMHU BEIIECTB CMECH U
crioco0amu UX paszzeneHus. Pa3nuyaroTux, OonuchBalOT U
XapaKTEPU3YIOTIIPAKTHYECKOE 3HAUCHHUE.

[T.p.Ne 2«AHain3 MOYBBD»

PaGorarot ¢ mabopaTopHbIM 000PYIOBAHHEM U
HarpeBaTeIbHBIMU IPUOOpPAMU B COOTBETCTBHUHU C MIPABHIIAMU
TEXHHUKHU 0€30MacHOCTH.

BrmonnstornpocTeiimme npuéMsl oOparieHus ¢

ONEHHOCTH HAYYHOT'O
IIO3HAHUA




1a060paTOPHBIM 000PYIOBAaHHEM: BOPOHKOU, (PUIIBTPOM,
CIIUPTOBKOM.

Hab6monaroT3a CBOMCTBAMHU BEIICCTB U SIBIICHUSMU,
HPOUCXOJISIIUMU C BEIIECTBAMH.

OnuCHIBAIOTXUMUYECKUH IKCTIEPUMEHT C IIOMOIIBI0 PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

JlenaroT BBIBOJIBI 11O pe3yIbTaTaM MPOBEIEHHOTO
IKCIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
yueHue. XUMUYECKHE
3JIEMCHTHI

OOBACHSIOTYTO TAKOE XMMUUYCCKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, aJUIOTPOITHS, NOHBI.

Paznuuaior mpocThie U CI0XKHBIE BEIIECTBA, BEIIECTBA
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUSI.
Ycemanaenuearom npUUMHHO-CIICACTBEHHBIE CBSI3U
MEXXTyCOCTaBOM MOJIEKYJ i CBOMCTBaMH aJUIOTPOITHBIX
Moau(UKAIII KUCIOPOA.

DopMyJIUPYIOT OCHOBHBIC TTOJIOKEHHS ATOMHO-
MOJICKYJISIPHOTO YUCHHUS

3HaKH XUMHYECKHUX

HaspiBaroT u 3anMChIBalOT3HAKY XUMHUUECKHUX DJIEMEHTOB.

SJIEMEHTOB. XapakTepu3yroT HH(HOPMAIIHI0, KOTOPYIO HECYT 3HAKH
XUMHYECKHUX DJIEMEHTOB.
OOBACHIIOTITUMOJIOTHYECKHE Hayasla Ha3BaHUH XUMHUYECKHUX
9JIEMEHTOB M MX OTJCJIbHBIX TPYIIL.

[TeproandeckasTaduia OnUCBIBAIOT CTPYKTYPY TAOJIHUIBI XUMHYECKHX dJIeMEHTOB /1.

XUMHUYECKUXAIIEMEHTOB JI.
n.
Menpeneena.

N. Menaeneesa.Pa3nnuaroTKOPOTKOIIEPUOIHBIN U
JUIMHHOTIEpUOAHBINA BapuaHThl lepnoanyeckoi cucremsr /.
N. Menneneesa

Xumuyeckue GopMyIIbl

Xumnueckue GopmyJibl

OT00pakar0TCOCTaB BEIIECTB C MOMOIIBI0 XMMHUYECKHX
hopmyiL.

Pa3nuuaror HHICKCHI U
KodQpurmeHTs. Haxo I TOTHOCUTENTFHY IO MOJIEKYJISIPHY O
MacCy BEIECTBa K MAaCCOBYIO IO XUMUYECKOTO 3JICMEHTA B
COCIMHEHUH.

TpancnupyoT HHPOPMAIHIO, KOTOPYIO HECYT XUMHYCCKHE

TpaXkIaHCKOE
BOCITMTaHHE,
busznaeckoe
BOCIIUTAHHUE,

HKOJIOTHYECKOE
BOCITUTAHHE,
[IEHHOCTH HAYYHOTO
MTO3HAHUS




(bopmyIIbl

BaneHTHOCTH

BanentHocTh

OOBACHSAIOT YTO TaKOE BaJIeHTHOCTh. [IOHUMAIOT OTpakeHue
MOPsIIKA COCIMHEHHS] aTOMOB B MOJIEKYJIaX BEIIECTB
MOCPEACTBOM CTPYKTYPHBIX (hopMyI1. Yuarcs
COCTaBIATH()OPMYJIBI COSTUHECHUM 110 BaJICHTHOCTH U
OTIpeeATHBAJICHTHOCTh 3JIEMEHTA 10 (opMyJie ero
COCIUHCHUA

XHUMHUYECKHE pCaknuu.

XapakTepu3yrTXUMUUECKYIO PEaKLUIO U €€ YYaCTHUKOB
(peareHThl ¥ MPOAYKTHI PEAKIIUHN).

OnuchIBalOT NPU3HAKU U YCIOBUS TEUCHUS XUMHYECKHUX
peakuuii. PaznnyaroT 3K30TepMUUYECKHUE U SHJI0TEPMUYECKHE
peakuun.COOTHOCAT peakiluy TOPEHUS U HK30TEPMUUYECKHUE
pEaKUHuH.

3aK0H COXpaHEHHUs MaCChl
BEIIECTB. XUMUUYECKUE
ypaBHEHUS

XUMHUYECKUE YPAaBHEHUS

DOopMyIUPYIOT 3aKOH COXPAHEHUSI MaCcChl BELIECTB.
CocraBisitoTHa €ro OCHOBE XMMHUYECKHUE YPABHEHUS.
TpancaupyroT HHGOpMaIMIO, KOTOPYIO HECYT XMMHUYECKHE
YPaBHEHHS.

OKCIEPUMEHTAIBHO MOATBEPKIAIOT CIPABENINBOCTD 3aKOHA
COXPAHEHHsI MacChl BELLIECTB

THIBI XUMHYECKUX
peakuui

THIBI XUMHUYECKHUX
peakuui

Knaccupunupyrot xumMuyeckrue peakiiy 1o Npu3Haky 4Jucia
U COCTaBa PEareHTOB U MPOJyKTOB. XapaKTepU3yIOT POJib
KaTajJm3aTopa B IPOTCKaHUN XUMHUYECKOHU pe€aKkuunu.
HabnronarT 1 OMUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C
TIOMOIIIBIO PYCCKOTO (POTHOTO) S3bIKA M SI3bIKA XUMUHU

[ToBTOpEeHHE M 0000IIEHNE
reMbl «HavanpHble TOHATHS
1 3aKOHBI XUMUNY

O06001IaI0T U CUCTEeMATU3UPYIOT CBOM 3HAHUS 10 TEME:
«HavanpHble TOHATHS U 3aKOHBI XUMHI». [I[pUMEHSIOT Ha
MIPaKTUKE paHee U3YUYCHHBIN MaTepual, padoTas Mo rpynmnam
C 3aJIaHUSIMH Pa3HOTO YPOBHS CIIOKHOCTH

rpaskAaHCKOe
BOCIIMTAHUE,
¢dusnueckoe
BOCIIUTAHUE,

IKOJIOTUIECKOE

BOCITUTAHUE,

[IECHHOCTH HayYHOTO

MO3HAHUSA

K.p.Ne 1 «HauanpHbie
MOHSITHS U 3aKOHBI XUMUI

[IpuMeHsIOT Ha MPAaKTUKE paHEe U3YUCHHBI MaTepual,
paboTas no rpymnmnam ¢ 3aJaHUSIMHU Pa3HOTO YPOBHS
CJIO)KHOCTH, BBITIOJIHSIOT KOHTPOJIBHYIO paboTy.




Kucaopon.
Boaopon.
Bona.
PacTBOpBI

18

Bo3nyx u ero cocras

XapakTepu3yrToObEMHYIO JOTI0 KOMIIOHEHTA TaKOM
MPUPOIAHOM Ta30BOM CMECH, KaK BO3AYX, NUPACCUUTHIBAIOT €€
1Mo 00bEMY 3TOM cMecu.ONUChIBAIOTOOBEMHBIN COCTAB
aTMoc(epHOro Bo3/1yXa U IOHUMalOT3HAUYCHUE TIOCTOSIHCTBA
9TOT0 COCTaBa JJIsl 3]10POBbsI

Kucnopon

XapakTepus3yTO30H, KaK aJJIOTPOIHYI0 MOIU(UKAIIUIO
KucIopo1a. OnuChIBaIOT (PU3UIECKUEC U XUMHUCCKHE
CBOIICTBa, MOJIy4€HNE U PUMEHEHUE KUCIOPOoa C
KCIIOIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U A3BIKA XUMUHU.
Y cTaHaBnMBaOT NPUYMHHO-CIICCTBEHHBIE CBSI3U MEXKIY
(u3HUYECKUMHU CBOMCTBAMH KUCIIOPOAA U CIIOCOOAMH €ro

COGI/IpaHI/Iﬂ.HpOBOI[HT, Ha6J'IIO,I[aIOTI/I OIMMCHIBAIOTXMMHYCSCKHI

OKCIICPUMCHT 110 ITOJYYCHHUIO, CO6I/IpaHI/IIO " pacClio3HaBaHUIO
KHCJIOpOoJa C CO6J'IIO,Z[CHI/IGM IMpaBUJI TCXHUKHU 0€30I1acCHOCTH

I1. p.Ne3 «ITomyuenwue,
cobupanue u
pacro3HaBaHHe
KHCJIOPO/Ia

PaGorarot ¢ mabopaTopHbIM 000PYIOBAHHEM U
HarpeBaTeIbHBIMH IPUOOPAMH B COOTBETCTBUH C TIPABUIIAMHU
TEXHHUKHU 0€30MacHOCTH. BEIOTHAIOTIIPOCTEHIIIIE TPUEMBI
oOparreHus ¢ 1abopaTopHBIM 000pYAOBaHUEM: COOMPATH
puOOp AJIs TOTyYEHUs Ta30B, IPOBEPSITH €T0 HA
TepPMETHYHOCTh W UCTIONIB30BATh JUISI ITOJTyYSHHSI
kucinopoaa.CoOuparoT KUCIOPOI METOAOM BBITECHEHUS
BO3/IyXa U pacro3HaroT ero.HabmrogaroT 3a cBolicTBaMH
BEIIICCTB U SBIICHUSIMU, IIPOUCXOISIIIUMHU C

BeniecTBaMu. OMUCHIBAIOT XUMHUECKUI IKCIIEPUMEHT C
TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIA POIHOTO) SI3bIKA U
s13bIKa XUMUH.COCTABIISAIOT OTYET TI0 pe3ysIbTaTam
POBEJICHHOT'O YKCIIEPHUMEHTA

TpaXkIaHCKOE
BOCITUTAHHE,
busznaeckoe
BOCITMTaHHE,

HKOJIOTHYECKOE
BOCIIUTAHHUE,
[IEHHOCTH HAYYHOTO
MO3HAHUS

OKcuanl

Bo1ienstoT cynecTBeHHble IPU3HAKU OKCHJIOB. [latoT
Ha3BaHMsI OKCUIOB 10 UX GopmynaM.CocTaBisIIOT (GopMyIIbI
OKCH/JIOB I10 UX Ha3BaHUAM. XapaKTePU3YIOTTaKUX
MIpeACTaBUTENEN OKCUAOB, KaK BOJA, YIVIEKUACIIBINA ra3 U
HeraméHasi U3BecThb

Bonopon

XapakTepusyloT COCTaB MOJIEKYJIbl, (PU3NYECKUE U

ITatpuoTnueckoe
BOCIIMTAHHUE,
IPaXXAaHCKOE
BOCIIUTAHHE,

TPyZOBOE
BOCIIUTAHHUE,




XUMUYECKHE CBOMCTBA, IMMOJIYyUYCHHUE U IPUMEHEHUE
BOJIOPO/Ia. Y CTaHABJIMBAIOT NMPUYHHHO-CIICACTBCHHBIC CBSI3U
MeX 1y (GU3NYECKUMU CBOMCTBAMH U CIIOCOOaMH COOUpaHUS
BOJIOPOIa, MEXIy XUMHYSCKUMHU CBOMCTBAMHM U €TI0
MIPUMCHECHHEM.

[L.p. Ned «Ilonyuenue,
cobupanue u
pacro3HaBaHHEe BOJIOPOJIA»

Pabotaror ¢ mabopatopHbIM 000pyAOBaHUEM U
HarpeBaTeIbHBIMH MPUOOPaAMK B COOTBETCTBUH C IIPABUIIAMU
TEXHHUKHU 0€3011aCHOCTH. BBITIOTHSAIOT MpOCTEHIIINE MPHUEMBI
oOparreHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM: COOUPATH
prOOp IS TOJyYEHHUS T'a30B, IPOBEPATH €ro Ha
FepPMETHYHOCTD U UCIIOJIb30BATh IS [TOJYYCHHS

Bo10po1a. CoOMParOTBOIOPOI METOIOM BBITSCHEHHS BO3IyXa
U pacno3Harorero.Ha0momaroT 3a CBOMCTBaMHM BEIICCTB U
SIBIICHUSIMH, IIPOMCXOJISIIUMHU C

BertecTBaMu. OMUCHIBAIOTXUMUYECKHUN SKCTICPUMEHT C
MIOMOII[bIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
si3bIKa XUMUU.COCTABIISIOT OTYET IO pe3yibTaTaM
IIPOBEJICHHOT'O AKCIIEPHUMEHTA

ONCHHOCTH HAYYHOT'O
IIO3HaHUA

Kucnotsr

AHaNM3UPYIOT  COCTaB  KUCIOT.Pacmo3HalOTKUCIOTH €
MOMOIIbI0 HMHIUKATOPOB. XapakTepU3YIOT npeACTaBUTENEH
KHCJIOT: COJIIHYIO U CEpHYI0.XapaKTepU3yIT pacTBOPUMOCTh
COEIMHEHUI ¢ TOMOUIBIO TAOIUIIBI PACTBOPUMOCTH.
YCcTaHaBIMBAIOT TPUYUHHO-CIICICTBEHHBIC CBSI3U  MEXIY
CBOMCTBAMH COJITHOM M CEpHOW KHUCIOT U OO0NacTAMU UX
PUMEHCHUSI.

Comu

XapakTepus3yrT COIM KaK IIPOLYKTHI 3aMELICHUS BOJAOPOIa B
KUCJIOTE HAa MeTaU.3amuChIBAlOT (OpMyNbl CoOJed 1o
BasieHTHOCTH.HazpIBaroT conu no gpopmynam.

Hcnonb3yroT Tabnuily pacTBOPUMOCTH AJIS XapaKTEPUCTHKU
cBoiicTB coneil.IIpoBoasT pacuérel mo Gpopmynam comueit

[TatpuoTnueckoe
BOCIIUTAHHE,
IPaXIaHCKOE
BOCIIUTaHUE,

TPY1OBOE
BOCIIMTAHHUE,
HNCHHOCTH HAYYHOT'O
IIO3HaAHUA

KonnuectBo BemecTna

OOBSACHSIIOTYTO TAKOES KOJIUYSCTBO BEIICCTBA, MOJIb,
MOCTOsIHHAsE ABOTaipo, MOJISpHAsi Macca.




Pemenue pacueTHbIx 3a1a4

Pemaror 3aga4un ¢ UCIIOIB30BAaHUEM ITOHATUN «KOJIUYECTBO
BEIIIECTBA», KMOJISIpPHASI Maccay, «IOCTOSIHHAsT ABOTaJipo

MousipHbIi 00beM
ra3000pa3HbIX BEIICCTB

OOBSICHSIOT YTO TAaKOE MOJISIPHBIN 00hEM ra30B, HOPMAIILHEIC
ycioBus.Penraror 3aiavu ¢ UCIOJIb30BaHUEM OHSATHI
«KOJIMYECTBO BEIIECTBA», KMOJIIPHAS MAacCay, «MOJISIPHBIN
00BEM T'a30BY», «IIOCTOSTHHASE ABOTAIPOY.

Pacuétel mo XuMmuecKuM

XapakTepru3yrT KOJIMYECTBEHHYIO CTOPOHY XUMUYECKHUX

YpPaBHEHUSIM 00BEKTOB M MPOIECCOB.PemaroT 3a/1auu ¢ UCIOJIb30BaHUEM
PacuéTel mo XuMmIecKuM MOHSITHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHASI Macca,
YpPaBHEHUSIM «MOJIIPHBIN 00BEM Ta30B», KITOCTOSTHHAS ABOTaIPO»

Bozma. OcHoBanus

OOBACHSAIOT YTO TAKOE «OCHOBAHUSY, (ILIECIIOUH,
«Ka4YeCTBEHHAs peakiusy, «MHaukarop». Knaccudunupyror
OCHOBAHUS 110 PAaCTBOPUMOCTH B Bojie. OnpeesiFoT
MIPUHA/IIC)KHOCTH HEOPTraHMUECKHUX BEIIECTB K KJIAcCy
OCHOBaHU# 10 opmye.

XapakTepus3yrT CBONCTBA OTAEIBHBIX IPeICTaBUTENeH
ocHoBaHui.Vcnonabp3yoTTabauiy pacTBOPUMOCTH ISt
oTpeieNIeHUs] PACTBOPUMOCTH OCHOBAHHIA.

PactBopsl. MaccoBas onst
PacTBOPEHHOTO BEIIECTBA

OOBACHSIOT YTO TAKOE «MACCOBAsSI IOJISI PACTBOPEHHOTO
BEIIECTBaY. Y CTAHABIMBAIOT aHAJIOTHH ¢ 00LEMHOI JoN€eH
KOMITOHEHTOB Ia30BOI cMecH. PemraroT3azadn ¢
HMCHOJIb30BAaHUEM MOHITHH «MaccoBas J0JIs dJIEMEHTA B
BEIIECTBEY, «MaccoBast J0JIsl pACTBOPEHHOTO BEIIECTBAY,
«00BbEeMHas JI0JIsl Ta3000pa3HOTO BEIIECTBA»

IT.p. Ne 5
«ITpuroroBienue
pacTBOPOB COJIEH C UX
3a/IaHHOU MacCOBOM
nojei»

Pabotarot ¢ nabopaTopHbIM 000pyI0OBaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C TIPABHIIAMHU
TEXHHUKHU 0€3011aCHOCTH. BBITIOTHSIIOT IPpOCTEeHIITEe IpHEeMbI
oOpaiteHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM: C MEPHBIM
IUIUHIPOM, ¢ Becamu.HabmromaroT 3a CBOMCTBAMHU BEIIECTB U
SIBIICHUSIMU, TIPOUCXOSIIIIUMU C BemecTBaMu. OMUCHIBAIOT
AKCHEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJHOTO) s3bIKA U S3bIKa XUMUU. COCTABISIOTOTYETHI 110
pe3yJibTaTaM MPOBEICHHOTO SKCIIEPHMEHTA

ITatpuoTnueckoe
BOCIIUTaHHUE,
IpaKJaHCKOE
BOCIIMTAHHUE,

TPYZI0BOE
BOCIIUTAHHE,
LIEHHOCTU Hay4YHOTO




O6o0uieHue u O060011at0T ¥ CHCTEMAaTU3UPYIOT CBOU 3HAHUS 110 TEME: MO3HAHUS

CUCTEMATH3aLMs 3HAHUU «Baxkuemnme MpEeICTaBUTEIN HEOPraHUYCCKUX BCILICCTB.

no teme: «Baxkneimue KonuyectBeHHble OTHOLIEHUS B XUMUM». [IpUMeHA0T Ha

HPEACTAaBUTEIIN NPAKTUKE PAHEE U3yYEHHBIH MaTepyal, padoTas 1o rpyImnam

HCOPTAHHHICCKHIX BCILICCTB. C 3aJJaHUSMH PA3HOTO YPOBHS CIIOXKHOCTH

KonuuectBeHnusie

OTHOIIICHUSI B XUMHI»

K.p.Ne2 o Teme: [IpuMeHAIOT Ha MPAKTUKE paHEe U3YUYCHHBI MaTepual,

«Baxnenmue paboTas 1o rpynmnam ¢ 3aJaHUsIMU Pa3HOI'O YPOBHS

MpeJICTaBUTENN CJI0KHOCTH, BBITIOJIHSAIOT KOHTPOJIBHYIO paboTy.

HEOPTaHMYECKUX BEIIECTB.

KonunuectBeHnusie

OTHOIIICHUS B XUMHI»
OcHoBHbBIE 10 | Okcugsi:kiaccupuKamus OOBSCHAIOT YTO TaKOE HECOIE00Pa3yIoIIne OKCHIBI, [TaTpuoTudeckoe
KJIacChl U CBOMCTBa coyieo0pa3yroIIne OKCUIbI, OCHOBHBIC OKCHJIBI, KUCIIOTHBIE BOCIIUTAHHE,
HeopraHuyve OKCHIbI. XapaKTepu3yoTOOII1e XUMUYECKIE CBONCTBA rPaKIAHCKOe
CKHX c0J1e00pa3yroIUX OKCHIOB (KUCITIOTHBIX M OCHOBHBIX ) BOCIIHTAHIC
coeTuHEeHMit CocTaBnsioTypaBHEHUS peaklUii ¢ y4aCTHEM OKCHIIOB. ’

HalmronaroT v OMuChIBaIOTPEAKIIMK C YIACTHEM OKCHUJIOB C Tpynosoe
BOCITUTAHHE,

IIOMOIIBIO €CTCCTBCHHOI'O (pYCCKOl"O Ui pOI[HOl"O) SA3bIKa U
A3bIKa XI/IMI/II/I.H‘pOBO,Z[SIT OIIBIThI, IOATBCPKAAIOIIUC

HEHHOCTHU HAYYHOI'O

XUMUYECKHE CBOMCTBA OKCHJIOB C COOJIFOICHUEM TIPABIIT [MO3HAHUSA
TEXHUKHA 0€30MMaCHOCTH
OcHoBanus:K1accuuKau CocTaBsIOTypaBHEHHS PeaKIMil C ydyacTHEM OCHOBAHUH. [TarpuoTtnueckoe
ST ICBOMCTBA HaGmronaroT v OMUCHIBAIOTPEAKIINH C YIACTHEM KHUCIIOT C BOCITHTAHHE,
TMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U rpakIaHCcKoe
sSA3bIKa XI/IMI/II/I.H‘[)OBO,Z[HT OIIBITHI, HOI[TBep)Kl[aIOIIII/Ie
N N BOCITUTAHUE,
XUMUYECKHE CBOMCTBA OCHOBAHMM, C COOJIFOICHUEM TIPABHIT
TEXHUKUA 0€30MMaCHOCTH TpyAOBOC
BOCITUTAHUE,

Kucnotsl. Knaccudukamnus
KHUCIIOT

CBoiicTBa KHUCIIOT

XapakTepu3yrToOmre XUMHIECKUe CBOMCTBA
krcnoTCoCTaBISIOTYpPaBHEHUS PEAKIUI ¢ y4acTUEM KUCIIOT.
HabmroaroT 1 ONMUCHIBAIOTPEAKITNH C yYaCTUEM KHUCIIOT C
TTOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA 1

HONCHHOCTH HAYYHOTO
IIO3HAHUA




SI3BIKA XUMUH.
[IpoBOASIT OMBITHI, TOATBEPKIAIOMINE XUMUIECKUE CBOWCTBA
KHCJIOT, C COOJIFOICHUEM TIPABIII TEXHUKH 0€30MaCHOCTH

Knaccudukanus coneit

PazauuaroT moHsATHA «CPEAHUE COJIN», KKHUCJIBIC COJIN,
«OCHOBHBIC COJIN).

CBoiicTBa conei

XapakTepusyroT 001ue XUMUIECKUE CBOWCTBA COJIEH.
CocTaBIAIOTYpaBHEHHS PEAKIIUIN C YYaCTHEM COJICH.
HabmroaroT 1 onuchIBalOTPEAKIINH C yYaCTUEM COJIEH C
MTOMOLIbIO ECTECTBEHHOI'O (PyCCKOT'0 UM POJIHOTO) SI3bIKa U
A3bIKa XUMUU.IIpOBOJISAT OMBITHI, MOATBEPKIAIOIIHE
XUMHUYECKHE CBOMCTBA COJIEH C COOJIOICHUEM TTPABHIT
TEXHHUKHU 0€30M1acCHOCTHU

I'eneTnueckas cBsI3b
MEXy KJIacCaMu
HEOPraHWYECKUX BEIIECTB

XapakTepu3yroT MOHATHE «T€HETUYECKUN PAI».
NnnrocTpupyOTT€HETUYECKY IO B3aUMOCBSI3b MEKY
BELICCTBAMM:

IIPOCTOE BELIECTBO — OKCHUJ — FUAPOKCU — COJIb.
3anuChIBalOT YPaBHEHUS PEAKLINNA, COOTBETCTBYIOIIUX
MOCTIeI0BATEIbHOCTH («LEMOYKE)) MPEeBpaIICHUI
HEOPraHWYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB.

I1.p. Ne 6 «Pemenne
IKCIIEPUMEHTAITLHBIX
3a1a9»

VYuatcs oOpaniaThes ¢ 1ab0paTOPHLIM 000PYAOBAHHEM U
HaneBaTeJ'II)HI)IMI/I HpI/I60paMI/I B COOTBECTCTBUH C HpaBI/IHaMI/I
TEXHUKH 0€30IMaCHOCTH,Pacio3HaBaTh HEKOTOPbIC aHHOHBI 1
kaTuoHbl. HaOmrogaroT CBOMCTBA AIEKTPOIUTOB U
MPOMCXOAIINE C HUMU sABJIeHUs. Habmronaror u
OTHMCHIBAIOTPEAKIIMH C YIACTHEM DJICKTPOIUTOB C IIOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOr0 HIIM POJIHOTO) s3bIKa M SI3bIKA
XuMUN. QOpMYIUPYIOTBBIBOIBI IO pe3yIbTaTaM
MPOBEAEHHOTO SKCIEPUMEHTA

ITatpuotnueckoe
BOCIIMTAaHHUE,
IPaXIaHCKOE
BOCIIMTaHHUE,

TPYZIOBOE
BOCIIUTAHHE,
LIEHHOCTU Hay4YHOT'O
[IO3HAHUS

O06001IeHNEe U
CHCTEMAaTH3aIus 3HaHUH
o Teme. «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUIY

O06001IaI0T U CUCTEeMATU3UPYIOT CBOM 3HAHUS 10 TEME:
«OCHOBHBIE KJIACChl HEOPraHUYECKUX COCIUHEHUID.
[IpuMeHAIOT Ha IPAKTUKE paHee U3yYCHHBIM MaTepual,
paboTas 1o rpynmnam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJI0KHOCTH




K.p. Ne3 1o teme:
«OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COCIUHEHUN

[IpuMeHAIOT Ha IPAKTUKE paHee U3yYCHHBIM MaTepual,
paboTas 1o rpynmnam ¢ 3aJJaHusIMU Pa3HOro yPOBHSI
CJIO’KHOCTH, BBITIIOJHAIOT KOHTPOJIBHYIO paloTy.

Crtpoenue
aToMa.
Ilepuoauyec
KHH 3aKO0H U
nepuoanyec
Kasl CHCTeMa
XUMHYECKHX
3JIEMEHTOB

LW

MengeseeBa

EcrecTBeHHBIC CeMelcTBa
XUMHUYECKUX DIIEMEHTOB.
AMdoTepHOoCTh

OOBSCHSIOT MPU3HAKH, TTO3BOJIIONINE O0BEUHSATH TPYTIIIHI
XUMHUYECKHX 3JIEMEHTOB B €CTECTBEHHBIE CEMEHCTBA.
PackpbIBalOTXMMHUYECKUN CMBICT (3TUMOJIOTHIO) HAa3BaHUMN
€CTECTBEHHBIX CEMEHCTB

ApPryMEHTHPYIOT OTHOCUTEJIbHOCTh HAa3BaHUS «UHEPTHBIC
ra3bh»

OOBSCHSIOT YTO TaKoe «aM(OTEPHBIC COSTMHECHUS.
Habmonarotu onuchIBalOTpeakuii MeX1y BEIIECTBAMHU C
TTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA

XUMHH. XapaKTEPU3YIOTABONCTBEHHBIN XapaKTepe CBOMCTB
aM(pOTEPHBIX OKCHIOB U TUAPOKCUIOB.[IpOBOIST OIBITHI IO
MOJIyYEHUIO U TOATBEPKICHUIO XUMUYECKUX CBONCTB
aM(OTEepHBIX OKCHUIOB U THIPOKCUIOB C COOITIOCHUEM
PaBHJI TEXHUKH 0€30aCHOCTH.

Otkpertue/l. 1.
MenneneeBbiM
[Ieproanueckoro 3akoHa

Paznmngaror ecTecTBEeHHYIO M HCKYCCTBEHHYTO

KJIacCU(PUKAIIUH.
ApryMeHTHpYIOT OTHeceHue Ilepruoanyeckoro 3aKkoHa K
€CTECTBCHHOM KaccHPUKAIIU. MOJACIUPYIOT XUMHYECKHE
3aKOHOMEPHOCTH C BBIJICICHUEM CYIICCTBEHHBIX
XapaKTePUCTHK 00BEKTA U MPEJACTABICHUEM HX B
IIPOCTPAHCTBEHHO-TPa(PUICCKOM MM 3HAKOBO-
CHUMBOJIMYECKOM hopme

[TatpuoTnueckoe
BOCIIUTAHHE,
IPaXXIaHCKOE
BOCIIUTaHUE,

TPYIOBOE
BOCIIMTAHHUE,
HNCHHOCTH HAYYHOT'O
IIO3HaAHUA

OCHOBHBIE CBEJIEHUSA O
CTPOECHUH aTOMOB.

OOBACHSAIOTYTO TAKOE KIPOTOHY, KHEUTPOH», «IIEKTPOHY,
«XUMHUYECKUH IJIEMEHT), «KMacCOBOM 4ncia0».ONUCHIBAIOT
CTpPOEHUE fA/Ipa aToMa UCcroJib3ys [leproanueckyto cucteMmy
xumuueckux anemenToB J1. . Menaeneena.llonyuator
MH(OPMAIIHIO 110 XUMHUU U3 PA3TMYHBIX HCTOYHHUKOB,
AHAIIM3UPYIOTEE.

CrtpoeHue 3JIeKTPOHHBIX

OOBACHSAIOTYTO TAKOE DJICKTPOHHBIN CIION WK

[Tatprotnueckoe
BOCIIUTAHHUE,
IPaKJaHCKOE
BOCIIUTaHUE,

TPYI0BOE
BOCITUTaHUE,




YpPOBHEN aTOMOB

SHEpreTuuecKkuil ypoBeHb.COCTaBIAIOT CXEMBbI

ONCHHOCTH HAYYHOT'O

XUMHUYECKHUX HJIEMEHTOB pacrpeaeseHust 3JEKTPOHOB MO IEKTPOHHBIM CJIOSIM B [TO3HAHUS
No«Nel-20 B Tabmuue /1. Y. ANEKTPOHHOU 000JI0UKE
Menpeneena.
[Tepuoanueckuii 3aK0H PackpbiBatoT Gu3NYECKU CMBICH: MOPSIAKOBOTO HOMEpa
. . MenneneeBa u XUMHUYECKOI0 3JIEMEHTA, HOMEpa Mepro/ia U HOMEpPA IPYIIIbIL.
CTPOEHHUE aToMa OOBSCHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB U UX
COEMHEHMH B IIEpUOJAX U TPyIIIax
XapakTepucTuKa XapakTepu3yrT XUMHUYECKHE AIEeMEHThI 1—3-r0 1mepuo10B
XUMHUYECKOI0 JIEMEHTA Ha 0 MX MOJIOkKEHUIO B [leproauyeckoi cucteme XMMUYECKUX
OCHOBAHHH €T0 MOJOKEHUS snemenToB JI. . MenneneeBa. ApryMeHTUPYIOT CBOMCTBa
B [lepuoanueckoii cucreme OKCHJIOB ¥ THUJIPOKCUIOB METAJNIOB U HEMETAJUIOB
XapakTepucTruka IIOCPEICTBOM YPaBHEHUN PEAKLIUU
XUMHUYECKOI'O AJIEMEHTA Ha
OCHOBAHMH €r0 MOJO0KEHUS
B [Iepuoanueckoii cucreme
3HaueHune OnpenensaroTUCTOYHUKN XUMUYECKON [Tatprotnueckoe
[Tepuoanueckoro 3akoHa u uHpopmanuu.Ilonydaor HEOOXOIUMYIO HHPOPMALHUIO U3 BOCIIUTaHUE,
Tlepuosueckoii CHCTEMBI PasIMHBIX HCTOTHHKOB, aHATM3HUPYIOTEE, 0QOPMIISIOT rpakIaHCKoe
XHMHUCCKHX 31eMeHTOB ]I, MH(OPMAIIMOHHBIN TPOAYKT, IPE3CHTYIOT €0, BEAyTHAYUHYIO BOCIIHTAHHE,
JIUCKYCCHUIO, OTCTAaUBAIOT CBOKO TOUKY 3PEHUS
N. Menneneena TPyAOBOE
BOCIIUTAHHUE,

ONEHHOCTH HAYYHOT'O

MO3HAHUSA
Crtpoenue 11 |MonHas xuMHYeCKas CBA3b OOBSCHAIOT YTO TAKOE MOHHAS CBS3b, HOHBI. [TatpuoTtnueckoe
BEIIECTB. XapakTepu3yroTMEXaHU3M 00pa30BaHHsl HOHHOM CBS3H. BOCIIMTAHHE,
XumMnyecka CocraBnstoTcxeMbl 00pa30BaHUS HOHHOW CBSI3H. I/Icnom,gvyloT IPaKLAHCKOE
1 CBA3b 3HAKOBOE MoJenrpoBanue. ONpenensoT TUIl XUMUYECKON

BOCIIUTaHHE,

cBsi3u 110 opmyIie BenecTBa. [ IpuBoIAT MpUMEpHI BEIIECTB C




HMOHHOM CBSI3bI0. Y CTaHABIMBAIOT MPUYMHHO-CJICICTBEHHbBIC
CBSI3U MEXY COCTAaBOM BEIECTBA U BUJIOM XHMHUYECKOM
CBSI3M, MEKY MOHHOM CBSI3BIO M KPUCTAINTHYECKUM
CTPOCHHUEM BEIIECTBA,MEK Y KPUCTAUTHYECKUM CTPOCHUEM
BEIIECTBA U €ro (PM3HYECKUMU CBOMCTBAMH

KoBanenTHas xuMudeckas
CBA3b

OOBSICHSAIOT YTO TAKOE KOBAJIEHTHAS CBS3b, BAJICHTHOCTb.
CoCTaBISIFOT cXeMbI 00pa30BaHUsI KOBAJICHTHOUN HETIOJISIPHOM
XUMUYECKOHU CBA3U.VICIIONIB3YIOT 3HAKOBOE MOJEIUPOBAHME.

OnpenensiroT TUTT XUMHYECKOH CBSI3U TI0 (hOpMYJIie BEIIECTRA.

[TpuBOASTIIPUMEPHI BEIIECTB C KOBAJICHTHOW CBSI3BIO.

Y CcTaHaBIMBAIOT IPUIMHHO-CJICICTBCHHBIC CBA3H MEKTY
COCTAaBOM BEIIIECTBA U BUIOM XHMUYECKOU CBSI3U, MEIKITY
KOBAJICHTHOM CBSI3bI0 M KPUCTAJUIMYCCKUM CTPOCHUEM
BEIIECTBA, MEXKY KPUCTAJUTHYCCKUM CTPOCHHEM BEIIECTBA U
ero GU3HYECKUMHU CBOMCTBAMH

TPyAOBOE
BOCITMTAHUE,
LIEHHOCTH HAy4YHOT'O
IMO3HAHMSA

KoBanenTHas IIoJIsIpHasa
XUMHWYCCKaA CBA3b

OOBSCHAIOT YTO TAaKOE KOBAJIGHTHAS MOJISIPHAS CBA3b,
ANEKTPOOTPHULATEILHOCTD, BO3TOHKA WM CyOIUMaIus.
CocTaBnstoT cxeMbl 00pa30BaHUs KOBAJIEHTHOM MOJISPHOM
XUMHYECKOM CBS3U.VICIIONB3YIOT 3HAKOBOE MOJIEIIUPOBAHUE.
XapakTepu3yroTMeXaHu3M 00pa30BaHUsI MOJISIPHOM
KOBAJIGHTHOM CBs3U.ONpeneNssIOTTUI XUMUUECKOU CBSI3U 10
(dbopmyne BemecTBa. [IpuBoAST MpUMEPHI BELIECTB C
KOBAJIEHTHOM TOJISIPHOM CBSI3bI0. Y CTAHABIMBAIOT IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEK/Iy COCTAaBOM BEILIECTBA U BUJIOM
XUMHYECKOU CBSI3H, MEXKAY KOBAJICHTHOU CBS3BIO U
KPUCTAJUIMYECKUM CTPOECHUEM BEILIECTBA, MEKY
KPUCTAIUTMYECKUM CTPOSHUEM BEIIECTBA U €T0 (PU3NICCKUMU
cBoiictBamu.CocTaBisSt0THOPMYIbl OMHAPHBIX COSIMHEHHIMA
10 BAJICHTHOCTH U HAXOJSAT BaJEHTHOCTH 3JIEMEHTOB IO
(hopMyiie OMHAPHOTO COCAMHEHHUS.

ITatpuotnueckoe
BOCIIMTAHHUE,
IPaXXIaHCKOE
BOCIIMTaHUE,

TPYyZIOBOE
BOCIIUTAHHE,
LIEHHOCTU Hay4YHOTO
[IO3HAHUS

Meranmnueckas

OOBSCHSIOT YTO TAKOE METAJUTHUECKAas CBS3b.
CoCTaBIAIOT CXeMbl 00pa30BAHMS METAIUTUYECKON

ITatpuoTnueckoe




XUMHNYECKaA CBA3b

XAMUYECKOU CBs3U.MCIoJIb30BaTh 3HAKOBOE MOICIUPOBAHHUE.
XapakTepu3yrT MEXaHU3M 00pa30BaHUs METAUTMUECKOM
CBSI3H.

OnpeaensroT THI XUMHYECKOU CBSI3H 10 (hopMyJie
BerecTBa. [ [puBOISIT IpUMEpPHI BEIIECTB C METATMYECKON
CBSI3bI0. Y CTaHABIMBAIOT MPUYUHHO-CJICICTBEHHBIC CBSI3U
MEXJTy COCTaBOM BEIIECTBA U BUJIOM XMMHUYECKOM CBSI3H,

BOCITUTaHUE,
TPaKJaHCKOE
BOCIIUTAHHUE,
TPYI0BOE
BOCIIUTaHUE,
LIEHHOCTH Hay4YHOI'O

MEXK]ly METAJIMYECKOM CBSI3bI0 U KPUCTAIUIMYECKUM IIO3HAHHUA
CTPOCHUEM BEIIECTBA, MEXK]TY KPUCTAIUNIMYECKUM CTPOCHUEM
BeleCcTBa U ero (\M3MYeCKUMHU CBOMCTBAMH.
CreneHb OKUCICHUS OOBSICHIIOT 4TO TaKoe «CTETEeHb OKHUCJICHUSY,
«BAJICHTHOCTDHY.
CocraBnsror (hopMmynbl OWHAPHBIX COCTUHEHHH HA OCHOBE
o011ero crioco0a X Ha3BaHUIA.
CpaBHHUBaIOTBAJICHTHOCTD u CTEIEHb OKHUCJICHUSI.
PaccuutbiBatoT  cremeHHM  OKHCIeHUs 1o  Qopmyiam
XUMHYECKHUX COCTUHECHUI
OxucIuTeNnbHO- OOBACHAIOT YTO TAaKO€ OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
BOCCTAaHOBUTEIbHBIEPEAKI] peakiMi,  OKHUCIUTEIb, BOCCTAHOBHUTENb,  OKHCIICHUE,
un BOCCTAHOBJICHHE.
Knaccupuupyror  XUMUYECKHUE PEAKIMA T0 MPU3HAKY
OKHCIIUTENBHO- «M3MEHEHHE CTENeHE OKUCTICHUS TIEMEHTOBY.
BOCCTAHOBUTEILHBIE OrnpenensaioT  OKUCIHTENIb U BOCCTAHOBUTENH, IPOIECCHI
peakuuu OKHCJICHUS U BOCCTAHOBJICHHUS.
O06001meHue u O06001IaI0T U CUCTEeMATH3UPYIOT CBOM 3HAHUSA 110 Teme: «113 u [TarpuoTrdaeckoe
CUCTEMATH3AlMs 3HAHUM [ICX9» u «Ctpoenue BeniectBa. OBPy. [IpumensroT Ha BOCITUTAHUE,
mo remam: «I13 u TICXD» IPaKTHKE paHee N3yUeHHBIH MaTepual, padoTas o rpynmnam rpaskJaHCKOe
n «CTpoeHne BelecTsa. C 3aJIaHUSMHU Pa3HOTO YPOBHS CIIOKHOCTH BOCTIHTAHHE,
OBP»
KonTponbHas pabora mo [TpuMeHSIOT Ha IPaKTUKE PaHee U3YYCHHBIN MaTepHuall, TpyAosoce
BOCITUTaHUE,

TemaM: «I13 u IICXO» u
«CTtpoeHue BeliecTBa.
OBP»

paboTas 1o rpynmnam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJIO)KHOCTH, BBITIOJTHSIOT KOHTPOJIBHYIO padoTy.

LHEHHOCTH HAYYHOT'O




Pewrenne pacyeTHbIxX Pemrarot pacueTHble 3a0a4H. [IO3HAHUS
3a1a4
[TIpomexxyTouHas [IpuMeHSAIOT Ha MPAKTUKE PAHEE U3YUEHHBI MaTEpHUal,
aTTecTanus paboTas 1o rpynmnam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJI0KHOCTH, BBIIIOJIHSAIOT KOHTPOJIBHYIO padoTy.
9 kiace
XuMHYEeCKH 15 | Knaccuduxanms XapakTepu3yrOTOKCHU/IbI, THIPOKCHU Bl (OCHOBAHUS, [Tatpuotnueckoe
€ peakuun HEOPraHUYECKUX BEILECTB am(OoTepHbIe THIPOKCHU/IBI, KHUCIOPOACOAEPKAIINE KUCIIOTHI) BOCIIUTAHHE,
U UX HOMEHKJIaTypa U COJIM 110 TUIaHY: COCTaB, CIOcOObI 00pa30BaHus HA3BAHUI, rpakIaHCcKoe
XapaKTepHbIC CBOICTBA U nonydeHue. Knaccuumupyror BOCIIHTAHMNE
OKCH/JIbI, TUAPOKCUIBI (OCHOBaHUS, aM(pOTEpHbBIE ’
TUIPOKCH/IBI, KUCIIOPOACOAEPKAIINE KUCIOTbI) U COJIU TI0 TPyROBOC
BOCIIUTaHHUE,

Pa3JIMYHBIM NpU3HAKAM. YUaTcs MOATBEPKIATh
XapaKTEPUCTUKY OTIAECIbHBIX IPEACTABUTEIIEN KIIACCOB

LHEHHOCTH HAYYHOTI'O

HEOPraHWYECKHUX BEIECTB YPABHEHUSMH COOTBETCTBYIOIINX [TO3HAHMS
peakuuid. PackpbIBatOTB3aMMOCBSA3b MEXKIY KJIaCCaMH
HEOPraHWYECKUX COETMHEHMI, KAK T€HETUYECKYIO
Knaccudukanus OOBACHAIOTHOHSITHS «XUMUYECKAs PEAKIUI», «PEaKIIUU [TatpuoTtrueckoe
XUMUYECKHUX PEaKLUU 1Mo COEIMHEHUS, «PEAKIIUU PA3I0KEHUSD), PEAKIIUU OOMEHAY, BOCITHTAHHE,
pa3InYHBIM OCHOBAHUSIM «PEeaKIUU 3aMEeIICHUS», «PEAKIIUU HEUTpaAIU3aI[UnY, rpakIaHCcKoe
«IK30TEPMUYECKUE PEAKLIUIY, «IHIOTEPMHUUECKUE PEAKLIUNY, BOCTIMTAHNE,
Bxonnas «00paTUMBbIE PEAKINNY, «HEOOPATUMBIE PEAKIIUNY,
TUarHocTuyeckas padota «OKHUCJIMTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY, TpynoBoe
BOCIIUTaHUE,

«TOMOTECHHBIE PEaAKINI», KT€TEPOTEHHBIC PEAKITUNY,
«KATaJIUTUICCKHE PEAKIINNY, KHEKATATUTHUECKUE PEAKIHI»,
«TeryIoBoM 3P deKT XuMIIecKol peakum». Kinaccuumupyror
XUMHAYECKHE PEAKIIUU 110 Pa3THIHBIM

ocHOBaHUAM. OTIpeICTISIIOT OKUCIIUTENh M BOCCTAHOBHUTEIb,
NPOIIECChI OKUCIICHHS U BOCCTAHOBJICHUSI.

Ha0uro1ar0T 1 ONHUCHIBAIOTPEAKITNH MEXKIY BEIICCTBAMHE

HNCHHOCTH HAYYHOT'O
IIO3HaAHUA




[TonsiTue o ckopocTu
XUMHYECKON PEaAKIUU.

OOBSCHSIIOT YTO TAKOE «CKOPOCTh XUMUYECKOH PEaKIIHM.
ApPryMEHTHPYIOTBBIOOp €AMHUIL U3MEPEHUS.

'Y cTaHaBIMBAIOTIPUYMHHO-CIIEICTBEHHBIE CBSA3H BIMSHUSA
Pa3IM4HBIX (AKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIHi.

Ha6J’IIO,[[aIOT 1 OIIMCBIBAOTPCAKIIUU MCIKAY BCUICCTBAMU C

Karannz
[TOMOILIbIO PYCCKOTO (POIHOIO) SI3bIKA U SI3bIKA XUMUHU.
HpOBOI[ﬂTOHBITBI, HO,[[TBep)KIIaIOH_II/Ie 3aBUCUMOCTh CKOpOCTI/I
XMMHUYECKON pEaKkIy OT Pa3InYHbIX (PaKTOPOB
DIIEKTPOIUTHYECKAS XapakTepu3yroT MOHATHS «JIEKTPOJTUTHYECKAS [TatproTnueckoe
Juccomuanus JIUCCOIUAITNSIY, «JIEKTPOJIUTHDY, «HEIICKTPOIUTHD). BOCIIUTAHHE,
YCTaHaBJ:I’I/IBaIOTHpI/I‘II/IHHO-CJ'Ie)ICTBeHHI)Ie CBs3U Me>1<)1y Tpa)KI[aHCKOC
OPUPOJION DIIEKTPOJINTA U CTEIIEHBIO €0 TUCCOIMAIINH.
PHPOZ p A nHan BOCITUTaHUE,
YCTaHaBHHBaIOTHquHHHO-CJ'Ie)ICTBeHHI)Ie CBs3U Me>1<)1y
TUIIOM XUMHUYECKOU CBS3HU B JIEKTPOJUTE U MEXAHU3MOM €T0 TpynoBoe
BOCIIMTAHHUE,

JIMCCOIHAIIHH.

OCHOBHBIE TTOJI0KEHUS
TEOpUH
AJICKTPOJIUTHYECKOM
nuccoraruu (TOJ1)

XapakTepu3yoT MOHATHS «CTENECHb JUCCOIUAIIUN,
«CWJIBHBIC AJIEKTPOIUTHD, «CIIA0BIE SJIEKTPOIUTHI,
«KaTHOHBI», KaHHUOHBD», «KHUCIOTBD», «OCHOBAHU,
«coyi».COCTaBIIAIOTY PaBHEHUS JIEKTPOIUTHYECKOM
JHUCCOIAIIUM KHUCIIOT, OCHOBAaHUM U COJICH.
NnmocTpupyroTiipuMepaMu OCHOBHBIE TTOJIOKEHUSI TEOPUU
3JIEKTPOJIUTUYECKON AUCCOLMALINH.

HNCHHOCTH HAYYHOT'O
IIO3HaAHUA




Pa3znnuaroTKOMIIOHEHTEI JA0Ka3aTCIbCTB (TGSI/ICOB,
apryMeHTOB U (hOPMBI JJOKA3aTEIbCTBA)

XuMU4eckue CBOMCTBA
KUCIIOT B cBeTe TOJ]
XuMHU4eckue CBOMCTBA

KUCIIOT B cBeTe TOJ]

XapakTepu3yrToOIMe XHMUYECKIE CBOMCTBA KUCIIOT C
MO3UIUN TEOPUH AJIEKTPOITUTHUECKON AUCCOIUALINH.
CocTaBIsAIOTMOJIEKYJISIPHBIE, MTOJHBIE U COKpaIIEHHbIE
HMOHHBIC YPaBHEHUS PEAKIUN C y4aCTUEM
KHUCJTIOT.APTYMEHTUPYIOT BO3MOKHOCTb IMTPOTEKAHUS
peaKIuii ¢ yyacTHeM KHUCJIOT Ha OCHOBE npaBuiia beptose u
psiJla aKTUBHOCTH METaJII0B.IIpOBOASTOIIBITHI,
MOATBEPKIAIOIINE XMMUYECKUE CBOMCTBA KUCIIOT, C
coOJTFOIEHUEM TTpaBUJI TEXHUKHU Oe3ormacHocTu.Habmomaror
Y ONMCHIBAIOTPEAKIIMU C YYACTUEM KHUCIIOT C TOMOIIBIO
PYCCKOro (POJHOTO) SI3bIKA U 3bIKA XUMHUHU

coiie

XapaKkTepOM THIPoH3a. AHATM3UPYIOT CPElly PAcTBOpPa COJIH

XUMUYeCcKre CBOICTBa CocCTaBisIIOT MOJIEKYJISIPHBIE, TTOJIHBIE M COKPAI[CHHbIE [TatpuoTtnueckoe
OCHOBAHMI B CBETE TECOPUU HWOHHBIC YPAaBHEHUS PEAKLUI C Y4aCTUEM OCHOBAHUM. BOCIIMTAaHUE,
BIEKTPOJIUTUYECKOM ApryMEeHTHPYIOTBO3MOXHOCTh ITPOTEKAHUS PEAKIUI C rpakIaHCcKoe
mrcconuanuu ydacTHEM OCHOBaHU Ha OCHOBe Tparuia beproie. BOCIIHTAHIC
[TpoBOAATONBITHI, TOATBEPAKIAOIINE XMMUYECKUE CBOMCTBA ’
OCHOBaHHH, C COOIIOICHUEM TTPaBUJI TEXHUKH 0€30TIaCHOCTH. Tpynosoe
HabmroaaroT 1 OMUCHIBAIOTPEAKIIUH C y4aCTHEM KUCIIOT C BOCIINTaHUE,
OMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U SI3bIKA XUMHHU LEHHOCTH Hay4YHOI'O
XUMUYECKre CBOMCTBA XapaKTepu3yrT O0IHMe XUMHIECKUE CBOMCTBA COJICH ¢ TO3HAHUS
CoJieii B CBETE TEOPHH TTO3UIIMHA TEOPUH IIEKTPOTUTHIECCKON TNCCOIHAITNH.
PIEKTPOIUTHYECKOMN CocTaBsIOTMOJIEKYJIIPHBIE, TTOJTHBIE M COKpAIEHHbIE
ITICCOTTHAITIN WOHHBIC YPAaBHEHUS PEAKIINI C YIaCTHEM COJICH.
ApryMeHTHPYIOTBO3MOXHOCTh IMTPOTEKAHUS PEAKIUi ¢
y4acTHEM coJiel Ha ocHOBe npaBmiia beprosute.IlpoBoaar
OTIBITHI, MMOJTBEPKIAOIIME XUMUUECKUE CBOMCTBA COJIEH, C
COOJTFOIEHUEM TTPaBUJT TEXHUKH O€30MMacHOCTH.
HabGmro1ar0T v OMUCHIBAIOTPEAKIIMK C YIACTHEM COJICH C
TIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUU
[lonstTne o rugponuse YCcTaHaBIUBAIOT 3aBUCUMOCTD MEXTY COCTAaBOM COJIM U [Tatprotnueckoe




C TIOMOIIBIO HHIUKATOPOB. [[pOTHOZUPYIOTTHIT THAPOTU3A BOCITUTAHHE,
COJIM Ha OCHOBC aHaJIM3a €ro q)OpMy.]'II)I TPaXKTAaHCKOE
IT.p. Ne 1. Pemrenne VYuyarcs oOpamarbcsi C J1a0OpaTOPHBIM OOOPYJIOBAaHUEM U BOCITHTAHHE,
9KCIIEPUMEHTAIBHBIX HarpeBaTeJIbHBIMU MPUOOpaMU B COOTBETCTBUH C MPaBUIAMHU TPYZIOBOE
3a/1a4 1Mo TemMe TeXHUKHU Oe3omacHocTr.HaOmronaT cBOHCTBA AJIEKTPOIUTOB
«DNeKTpoIuTUYECKas U TPOUCXOASIIMX C HUMU sBleHuil.HaOmromaror BOCITHTAHHUC,
JUCCOLALUSA» OIKMCBHIBAIOTPEAKIMU C YYaCTHUEM DJIEKTPOJIUTOB C MoMolnpro | [ICHHOCTH HAYGHOTO
€CTECTBEHHOT'0 (PYCCKOTO WJIM POJHOTO) S3bIKa M s3BIKA O3HaHNA
XUMUH. DOpMYyITHPYIOT BBIBOJIBI 1o pe3ysbraTamMm
POBEJICHHOI'O HKCIIEPHUMEHTA
O60061IeHue u OO0600IIAI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS T10 TEME:
CHCTEMaTH3aLUs 3HAHUH «XUMHUYECKHE PEAKIIMH B PaCTBOPAX JIEKTPOIIUTOBY.
10 TeMe «XMMHYECKHe [IpuMeHSIOT Ha IPAKTUKE paHee U3YYCHHBIM MaTepual,
pCaKin B pacTBOpax paboTas 1o rpyIam ¢ 3aJaHuAMU PA3HOrO YPOBHsI
AIEKTPOJIUTOBY CIOKHOCTI
K.p.Ne 1 o Teme [IpuMeHsIOT Ha MPAKTUKE paHEee U3YUYECHHBIM MaTepual,
«X¥WMHYECKUE PEAKITNH B paboTas o TpymIaMm ¢ 33JJaHUsIMU Pa3HOTO YPOBHS
pacTBOpax AJIEKTPOIUTOBY CJI0)KHOCTH, BBITIOJIHSIOT KOHTPOJIBHYIO padoTy.
Heme 25 (OO0mas xapakTepucTuKa OOBACHAIOT YTO Takoe HeMeTauTbl. CpaBHUBAIOT [TatpuoTtrueckoe
ramst 1V — HEMETAJIJIOB AJTOTPOIIHBIE BUIOM3MEHEHUS KUCIOPO/Ia. BOCITHTAHHE,
PackpbIBaThIIPUYIMHBI AJTTOTPOITHH. TPaKIAHCKOE
VIl rpynn n XapakTepu3yrT XUMHUECKUE 3JIEMEHThI-HEMETAIIIbI U BOCIITAHIC
MIPOCTHIC BEIIECTBA-HEMETAJLIBI: CTPOCHUE, PUINICCKUE U ’
X . TPYI0BOE
XMMHUYECKHE CBOMCTBA HEMETAIOB.O0BICHAIOT 3aBUCUMOCTh
COeTUHEeHUA OKHCIIMTEIHbHO-BOCCTAHOBUTEILHEIX CBOMCTB 2JIEMEHTOB- BOCIIMTAaHHC,

HEMCTAIJIOB OT UX IIOJOXCHUA B HepHOﬂquCKOﬁ CHCTCMC
XUMHUYCCKUX 3JICMCHTOB

OO1w1as xapakTepucTHKa
anemeHToB VIIA rpynmsl
— TaJIOreHOB

XapakTepusyloT CTpoeHue, pU3ndecKre U XUMHIECKHe
CBOMCTBA, MOJIyYEHUE U MPUMEHEHUE TAJIOTEHOB B IJIaHE
0011ero, 0COOEHHOTO U €AMHUYHOTO. Y CTAHABIMBAIOT
MIPUYMHHO-CIIEACTBEHHBIE CBSI3H MEX]y CTPOSHHUEM aToMa,
XUMHYECKOHN CBS3bIO, TUTIOM KPUCTAJUIMYECKON PEIIETKH
TIOTCHOB, MX (PU3MYECKUMHU U XUMHUICCKUMU CBOWCTBAMU

HNCHHOCTH HAYYHOT'O
IIO3HaHUA




CoennHeHns TAJIOTEHOB

XapakTepu3yloT cocTaB, (U3MUECKHE U  XUMHUYECKUE
CBOICTBa, MOJIy4€HHUE U MPUMEHEHUE COCAMHEHUN T'aJIOTeHOB
C HCIIOJBb30BAHUEM PYCCKOTO (pOAHOr0) s3bIKa M s3bIKA
XUMHH.

HaspiBaroTcoeIMHEHNUS TAIOTCHOB 10 (hOPMYJI€ H COCTABIISIOT
¢bopMynbl O WX Ha3BaHUIO.YCTAHABIMUBAIOT MPUYUHHO-
CICACTBCHHBIC CBA3U MCXKAY XUMHUYECKOU CBA3BIO, THIIOM
KPUCTAUTMUECKON pEIIeTKH COEJAMHEHUN TaJIoTeHOB, UX
¢)H3I/I‘IGCKI/IMI/I 1 XUMHUYECKUMHU CBOMCTBAMHU.

[IpoBogsr, Ha0I01A0T u OMMCHIBAIOTXUMHUYECKHI
SKCHEPUMEHT [0  PAClO3HABAaHUIO  TaJOTE€HUI-HOHOB
CCOOII0ICHUEM MTPABUII TEXHUKH 0€30IacCHOCTH.
BeImonHsOTpacyeThl 1O XMMHYECKUM  (opMysiaM H
YpPaBHEHUAM  pEaKluii, MPOTEKAIIUX C  y4acTUEM
COEMHEHUI TAJIOTEHOB

I[Lp.Ne 2.«13yuenue
CBOWCTB COJISTHOMN
KHUCITIOTBI»

VYuyarcsoOpamarbest ¢ J1a00OpaTOpHBIM  00OPYJIOBaHHEM U
HarpeBaTeIbHBIMU NMPUOOPaMU B COOTBETCTBUM C IIPaBUIIAMHU
TEeXHUKH Oe3omacHocTh.HabmonaoT cBOWCTBA AEKTPOIUTOB
U TPOUCXOASIIMX ¢ HUMHU  sBieHuil.HaGmonmaior u
ONMMCHIBAIOTPEAKIIMA C YYACTHEM S3JIEKTPOJUTOB C MOMOILBIO
€CTECTBEHHOT0 (PYCCKOTO WJIM POJIHOTO) SI3bIKAa U SA3BIKA
XUMUU. POPMYITUPYIOT BBIBOJIbI o pe3yapTaTtam
ITPOBEJICHHOT0 YKCIEPUMEHTA

OO6mas xapakTepucTuKa
3eMeHToB VI A -
xanbpkoreHoB. Cepa

JlaroToO1IyI0 XapaKTepUCTUKY aTOMaM, IMPOCTBIM BEIIECTBAM
A COCAWHCHUSIM XalIbKOTE€HOB B 3aBHUCHUMOCTH OT WHX
nonoxkenusi B Ilepuomuueckoit cucreme. XapakTepuU3yrOT
CTPOCHHE, aJUIOTPOIHS, PU3NUSCKHE K XUMUYSCKHE CBOMCTBA,
MOJTy4YeHUE U TPUMEHEHHUE CEpPbl. Y CTAHABJIMBAIOT MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aToMa, XUMHYECKOMH
CBS3bI0, THUIIOM KPHUCTAJUIMYECKOW PELETKU Ccephl, €€
(PU3HYECKUMHU U XUMUYICCKUMU CBOWCTBAMU.
BrImoaHAI0TpacyEThI 110 XUMUYECKUM (hopMyJiaM U
YPaBHEHUSIM PEAKIHI, MPOTEKAIIIMNX C YYACTHEM CEPBI.

ITatpuotnueckoe
BOCIIMTAHHUE,
IPaXXIaHCKOE
BOCIIMTAHHUE,

TPYZIOBOE
BOCITUTAHUE,
LIEHHOCTU Hay4YHOTO
MO3HAHUS




CepoBOAOpO U CYIb(PUIbI

XapakTepus3yrT cOCTaB, (PU3NUECKHE U XUMHUICCKUE
CBOICTBA, MTOJTYYECHUE U TPUMEHEHUE COEIMHEHUH CEPBI B
CTEINEHU OKUCIICHUS -2 C UCIIO0Ib30BAHUEM PYCCKOTO
(poaHOrO) sI3bIKa U A3bIKa XUMUU.Ha3pIBatoT coeIMHEHUS
CEpBI B CTETICHU OKHUCIIEHUS -2 110 popmyre nCocTaBisioT
(hopmybl o ux HazBaHHIO. COCTaBISIOTMOJIEKYJISIPHBIE U
HMOHHBIE YPAaBHEHUSI pEaKIINH, XapaKTepU3yIOIIHe
XUMHUYECKHE CBOMCTBA COCIMHEHUN CEPBI B CTETIEHU
OKUCJICHUS -2.
OnuchIBalOTIPOLECCHI OKHCJICHUSA-BOCCTAHOBJICHUS,
ONPENIETSIOT OKUCITUTENh u BOCCTAHOBUTEIb u
COCTaBIISIIOTANICKTPOHHBIA OalaHC B peakuusix C ydyacTHEM
Cephbl B CTCIICHH OKHMCIICHUS -2.
VYcraHaBIMBalOT — MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY
XUMHYECKON CBS3BI0, THUIIOM KPUCTAJUIMYECKOW PpEIIETKH
COCIMHEHUI cepbl, UX (U3NUECKUMH U XUMHYECKHUMHU
CBOWMCTBaMH

KucnopoiHble coeIMHEHUS
CepBI

3anuceiBatOTGOPMYJIBI  OKCHJIOB  CEpbl, HAa3bIBAIOT WX,
OINUCHIBAIOT CBOMCTBAa HAa OCHOBE 3HAHMM O KHMCJIOTHBIX
OKCHIaxX.

XapakTepu3yrTcoCTaB, (PU3HMUECKUe U XUMHYECKUE CBOHCTBA
CEpHOM KHCIIOTHI KaK »JJEKTPOJUTa C HCHOJIb30BaHUEM
pycckoro (poaHOTro) s3blka W si3plka XUMHHU.COCTaBISIOT
MOJIEKYJIIPHbIC u HMOHHBIE ypaBHEHUS peaKIui,
XapaKTEePU3YIOIIUX XUMUYECKHE CBOMCTBa cepHoi
KHCIIOTHL. Pacio3HatoT cynbgaT-uoHbl.
XapakTepu3yrTCBOMCTBA  KOHUEHTPUPOBAHHOM  CEpHOMU
KUCJIOTHl KaK OKHCJUTENIS C MCIOJIb30BAHUEM PYCCKOIO
(pomHOTO) sI3pIKAa M sI3bIKA XUMHUH.COCTaBISIOT YpaBHEHUS
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUNA  METOJ0M
3JIEKTPOHHOTO OajaHca.

BremmonHst0T  pacuéThl 1O XMMHYECKUM  (QopMysiaMm u
YpaBHEHUSM  pEaKIMi, TNPOTEKAIONMX C  Y4YacTHEM

[TatpuoTnueckoe
BOCIIMTAHHUE,
IPaXXIaHCKOE
BOCIIUTAHHE,

TPYIOBOE
BOCIIUTaHUE,
HNCHHOCTH HAYYHOT'O
IIO3HaHUA




CEPHOMKHUCIIOTBHI.
HabmronaroT u onuchIBalOTXUMHYECKUN DKCIIEPUMEHT

IT.p.Ne3. «M3y4enne
CBOMCTB CEpHOI KHCIIOTBI»

Vuyarcs oOpamarbcsi ¢ J1a0OpaTOpHBIM O00OPYIOBAaHUEM U
HarpeBaTeIbHBIMU MPUOOPaMU B COOTBETCTBUU C MpaBUIAMU
TexHukn Oe3omacHocTH.Habmo1at0TCBOMCTBA AJIEKTPOJIUTOB
U TOPOUCXOASAMUX C HUMH  sBieHuid.Habmogaror wu
OIMMCHIBAIOTPEAKITUN C YYACTHUEM 3JICKTPOJIMTOB C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa M S3bIKA
xuMun. PopMyIUpPyOTBBIBOIBI o pe3yabraraM
MIPOBEJIEHHOTO YKCIIEPUMEHTA

OO0mast  xapakTepUCTUKA
XUMHYECKHX  AJIEMEHTOB
VA rpynnsl. A3ot

JaroT o0I1yr0 XapakTepUCTUKY aToMaM, IPOCTHIM BEIECTBAM
U COCIMHEHMSIM ITHUKTOI€HOB B 3aBUCUMOCTH OT HX
nonoxxenuss B llepuonnueckoir cucreme. XapakTepHU3YIOT
CTpoeHHe, (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MOITy4YCHHE
U MIPUMEHEHHUE a30Ta C UCIOJIb30BaHUEM PYCCKOTro (POHOTO)
A3BIKA U SI3bIKA XUMUU.

HaspiBator coeguHeHHsi a30Ta 1o (GOpMyJie W COCTaBISIOT
dbopmMysbl TIO WX Ha3BaHWIO.Y CTAHABIWBAIOT MPHUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aTOMa U MOJIEKYJIbI,
BHUJIOM XUMHUYECKOU CBA3U, THUIIOM KpHCTaHHquCKOﬁ
peméTku a3ota M ero (PU3NYECKUMU U XUMHUYECKUMU
CBOMCTBaMH.

BeimonustoT  pacuérhl MO XUMHYECKMM — QopmylamM U
YpaBHEHUSM PEAKIIHH, MPOTEKAIOIINX C YYaCTHEM a30Ta

[Tatpuotrueckoe
BOCIIUTaHUE,
IPaXKJaHCKOE
BOCIIUTaHUE,

TPYI0BOE
BOCITUTaHUE,
[IEHHOCTH HAyYHOTO
MO3HAHUS

Ammuak. Cojit aMMOHUS

CocTtaBisoT (hopmyITbl o ux
Ha3BaHUSM.3aMKUCHIBAIOTMOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS
peaxiuii, XxapakTepu3yIolue XuMUIECKUe CBOMCTBA aMMHUaKa
u conedt aMMOHUA.COCTaBIAIOT ypPaBHEHUS OKHUCIUTEIbHO--
BOCCTAHOBUTEIBHBIX PEAKUUMA C YYaCTUEM aMMHAKa C
TTOMOIIIBIO 3JICKTPOHHOTO OaJlaHca.

YcTraHaBIMBaKOT MPUYMHHO-CICJICTBEHHBIE CBS3U  MEXKIY
BUJIAMH XUMHUYECKHUX CBS3€H, THUMAMH KPHUCTATIMYECKUX

[TatpuoTtnueckoe
BOCIIMTaHUE,
IPaXIaHCKOE
BOCIIUTAHHUE,

JKOJIOTHYECKOE
BOCIIMTAaHHUE,




pEIIETOK aMMHaKa W COJIeH aMMOHUSA U MX (PU3HUYECKUMU U
XUMUYECKMMH  cBoiicTBamu.llpoBomsr, HabmomaroT u
ONUCHIBAIOTXUMHYECKUM HKCIEPUMEHT II0 PaCIO3HABAHHIO
HOHOB aMMOHHMS C  COONIOJICHUEM TIpaBWUJI  TEXHUKH
0e30IMacHOCTH.

BemonHstor  pacu€Thl 1O XMMHYECKMM  QopMysiamM u
YPaBHEHUSM PEAKIIMi, MPOTEKAIOIIMNX C yYaCTUEM aMMHaKa

TPyAOBOE
BOCITMTAHUE,
LIEHHOCTH HAy4YHOT'O
IMO3HAHMSA

IL.p.Ne 4 «Ilonyuenue
aMMHaKa ¥ U3y4eHHUE ero
CBOMCTB»

ITonmyyaroT, CcOOHpaAIOTHPACIO3HAIOT aMmMuak.Paboraror ¢
7a00paTOpPHBIM  O0OpPYJOBaHHEM U HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUHM C IPaBUIAMH  TEXHHKH
oe3omacuoctu.Habmromaror 31 OIIMCBHIBAIOTXUMUYECKUAN
9KCIEPUMEHT C IOMOIIBI0 PYCCKOro (pOJHOro) s3bIKa M
s3plKa  XUMHH. DOpMYJHPYIOT BBIBOABI 10 PE3YJbTATAM
IPOBEACHHOrO AKcrepuMeHTa.COTpyJHHYAIOT B IPOIECCE
y4eOHOTO B3aMMOACHCTBUS MPH paboTe B IpyMIax

Kucnoponconepxamiue
COEIUHEHHS a30Ta

KI/ICJ'IOpO,Z[COIICp)KaH_II/Ie
COCAMHCHUSA a30Ta

3anuchIBalOT  PEeaKUUi, XapaKTEpHU3yKOUUME XUMHYECKUE
CBOMCTBa  OKCHJOB  a30Ta.YCTaHaBIUBAIOT  MPUYUHHO-
CIE/ICTBEHHBIE CBSI3U MEXAY BHUJIOM XUMHUYECKOW CBA3H,
TUTIOM KPUCTAJUTMYECKON PEIMIETKH OKCHUIOB a30Ta M HX
(buznueckuMu u XUMUYECKHUMH
CBOMCTBaMM. X apaKTEPU3YIOTCOCTAB, buzndeckKue u
XUMUYECKHE CBOMCTBA A30THOM KHUCJIOTHI KaK 3JIEKTPOJINTA,
MPUMEHEHUE C UCTIOIB30BAHUEM PYCCKOTO (POHOTO) SI3bIKA U
A3bIKa XUMHH.

3anuchIBalOT MOJICKYJISIPHBIE U MOHHBIE YPaBHEHUS pPEaKIIui,
XapaKTEePU3YIOLINEe XUMUYECKHE CBOMCTBA a30THOM KHUCIIOTHI
KaK anextposuta.llpoBoasr, HaOJII0AAI0T u
OMHUCBHIBAIOTXUMUYECKUA HKCIIEPUMEHT, XapaKTepU3YyHOUIUI
CBOMCTBa  a30THOM  KHUCJIOTBI  KaK  JJIGKTPOJUTA, C
COOJIOZICHUEM MPAaBUJI TEXHUKHU 0€30MaCHOCTH.
XapakTepusyrT a30THYIO KUCTIOTY KaK OKHUCITUTEINb.
CocCTaBIsAIOT YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaAKIHii, XapaKTEPUYIOIIMX XUMUYECKUE CBOKMCTBA a30THOU

ITatpuotnueckoe
BOCIIMTAHHUE,
IPaXIaHCKOE
BOCIIMTaHHUE,

TPYZIOBOE
BOCIIUTAHHE,
LIEHHOCTU Hay4YHOT'O
[IO3HAHUS




KHUCJIOTBI KaK OKHUCIUTEISA, C TIOMOIIBIO AJIEKTPOHHOTO
6amanca.llpoBoasT, HAOIIOAIOT U OMTUCHIBAIOTXUMHUYECKHI
JKCIIEPUMEHT, XapaKTEePU3YyIOIIU CBONCTBA a30THOM
KHCIIOTBI KaK OKUCIUTENS, C COOTFOCHUEM TTPABUIT TEXHUKH
0e30IMacHOCTH

®ocdop u ero XapakTepu3yloTCTPOCHHE, aJUIOTPOIuUIo, (U3UYECKUe U [TaTpuoTudeckoe
COeIMHEHHS XMMHUYECKHE CBOWCTBA, MOJIydYeHUEe U puMeHeHue docdopa ¢ BOCIIUTAHHE,
UCIIOJIb30BAaHUEM PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU. rPaKIAHCKOE
CaMOCTOSATEIbHO OMMCHIBAIOT CBoMcTBa okcuz (ochopa(V) BOCIIUTARIC
KaK KHCIOTHOTO OKCHAa U CBOMcTBa opTodocdhopHOit ’
KHCIIOTHI. TpyAnosoe
ITpoBosrT, HAOJIIOIAr0T u OIMHACHIBAOTXUMUYECKHI BOCIIUTaHUE,
SKCIIEPUMEHT C COOIII0ICHUEM paBUJI TCXHHUKH | UCHHOCTH HAy4HOTO
6e3onacHocTH.Pacno3narordocdar-noHbl MMO3HAHMS
OO0mass  xapakTepuUCTUKA JlaroToOIyr0 XapakTepUCTUKy aTOMaM, IPOCTBIM BEIECTBAM
aneMeHTOB [V A- rpynibl. Y COCAMHEHUSIM 3J1IeMeHTOB [V A- rpyInmbl B 3aBUCUMOCTH OT
Yrnepon ux nonoxkeHus: B [lepuomuueckoii cucreme. XapaKTepU3yrOT
CTpOEHHE, aJUIOTPONHI0, (QHUINYECKUE ¢  XUMHYECKHE
CBOICTBa, TIOJy4YeHUE U IPUMEHEHHE aMOP(HOTo yriiepoia u
€ro COPTOB C MCIOJB30BAaHUEM PYCCKOTo (POIHOTO) s3bIKA U
SI3BIKA XUMUH.
CpaBHUBAIOTCTPOEHUE U CBOMCTBA ajiMasa U rpadura.
ONUCHIBAIOTOKHCIUTEIIEHO-BOCCTAHOBUTEILHBIE CBOHCTBA
riepoaa
Kucnopoaconepxarue XapakTepu3yloT CcocTaB, (HU3WUECKHE W  XHMHUYCCKHE [TaTpuorndeckoe
COEIMHEHUS yTiIepoa CBOICTBa, TMOJy4eHHE U TMPUMEHEHHE OKCHIOB Yriepoja C BOCIIHTAHHE,
HCIIOJIb30BAHUEM PYCCKOTO (pOIHOTO) sI3bIKa U s3bIKA rpaskIaHCKOe
XUMHH. Y CTAaHABIMBAIOT  MPUYUHHO-CIEACTBEHHBIE  CBSI3U
. BOCITUTAHHE,
MEXTY BUJIAMU XUMHYECKHIX CBsI3CH, TUTIAMU
KPUCTAIUTMUECKUX  PEHmETOK  OKCHUAOB  yIaepoAa,  HUX TpyAnosoe
BOCITUTAHHE,

Ci)I/ISI/I‘-IeCKI/IMI/I n XUMHYCCKUMH CBOﬁCTBaMH, a TaK¥XcC
IIPUMCHCHHUCM. CO6J'II-OI[8_I-OT [mpaBujia TCXHUKHU 0€e301MacHOCTH

MpU  HCIOJIb30BAHUM TNEYHOTO OTOIUICHUS. XapaKTEPU3YIOT

ONCHHOCTH HAYYHOT'O




COCTaB, (bmuqecm/le U XUMHYCCKHUEC CBOfICTBa, INOJIYYCHUC H
MMPUMEHEHHUE yTOJIBHOW KHUCIOTHI M €€ colieil (KapOOHATOB U
TUAPOKAPOOHATOB) C MCIOJIb30BAHUEM PYCCKOTro (POJIHOrO)
A3bIKA U A3bIKA XUMHH.

MitocTpupytoT 3aBUCUMOCTb CBOWMCTB COJIE  yroJIbHOM
KUCIOTBI OT ux cocraBa.llpoBogsr, HaOmoOAalOT WU
OMMCHIBAIOTXUMHUYECKHI  JKCIIEPUMEHT ¢  COOJIOJCHHEM
IPaBHJI TEXHUKH 0€301aCHOCTH.

Pacnioznator  kapOoHAT-WOH.BBIMONHSIOT ~ pacdérhl 1O
XUMHYECKUM  (QopMyJlaM W ypaBHEHHUSM  peakuui,
MPOTEKAIIIUX C YIaCTUEM COCTUHEHHH yTiepoaa

IIO3HAHUA

ILp. Ne 5. «Ilonyuenue
YTJIIEKUCIIOro ra3a u
U3y4EHUE €r0 CBOMCTB»

[TonyuaroT,  coOMpaAIOTUPACIIO3HAIOT  YIJIEKUCIBIA  ras.
HaOniomaroT ¥ ONUCHIBAIOTXMMHUYECKUN SKCHEPUMEHT C
MOMOIIbI0 PYCCKOro (POAHOTO) sI3bIKa W SI3bIKA XUMUHU.
@opMyIUPYIOTBBIBOJIBI [0  pe3yjibTaTaM  IPOBEIACHHOTO
JKCIIEPUMEHTA.

CoTpyIHUYAIOT B MpOIEcce y4eOHOTO B3aUMOJCHCTBUS MPHU
paboTe B rpymnmnax

VYrieBo1oposl

XapakTepu3yloT ~ OCOOEHHOCTM  COCTaBa U CBOKCTB
OpraHWYECKUX coeauHeHud.PaznuuaroT mnpenenpHbIE U
HeTIpe/IeNIbHBIC YTJIEBOAOPOAbl. Ha3pBalOT W 3amuchIBAIOT
dbopmynbl  (MOJNEKYJIIPHBIE M CTPYKTYPHBIE) BaKHEHUIIHUX
npejacraBuTenei yrierogopoaoB.IIpeqnaraioT sSKCIEPUMEHT
1o pacro3HaBaHUIO COCTMHCHUITHETIPEISTLHOTO
ctpoenus. Habmroarot 3a X0JIOM XUMHYECKOTO
AKCTICPUMEHTA, OIKMCHIBATh €r0 M JIeJIaTh BBIBOJIBI HA OCHOBE
HaOmoneHu. DUKCUPYIOTPE3yabTaThl  AKCIIEPUMEHTa C
MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA, & TAKXKE C MOMOIIBIO
XUMHUYECKHX (OPMYII U YPaBHEHHI.

Kucnoponacoaep:xarue
OpTraHUYECKUE
COEIUHEHNS

XapakTepus3yloT  CHOUPTBI, KaK  KHCIOPOJCOAEp KAIUe
opranudeckue coeauHeHus. Kimaccupuuupyor CoupTel 10
ATOMHOCTH.

HasbiBatoT npesacraButeneil 0aHO- U TPEXaTOMHBIX COUPTOB U

ITatpuoTnueckoe
BOCIIMTAaHHUE,
IPaXIaHCKOE
BOCIIMTAaHHUE,

TPYZIOBOE
BOCIIUTAHHUE,
LIEHHOCTU Hay4YHOTO
MO3HAHUS




3aMMCHIBAIOT U3 (HOPMYIIBL.

XapakTepu3ylOT  KHCIIOTBI, KaK  KHCIOPOJACOJepIKaIIne
OpPTraHUYeCKUEe COCAUHEHHS.

HaspiBatoT npejacTaBUTENC TpENENbHBIX M HEMpeIeIbHbBIX
KapOOHOBBIX KHCJIOT U 3aMHCHIBAIOT U3 (HOPMYJIBL.

PA3JIMIHBIMU OTPACTIIMHA CUJIMKATHOM IMPOMBINIJICHHOCTHU

HOHy‘{CHI/Ie HCEMCTAJJIOB

OnuchIBalOTHAX 0k ACHUE HEMETAIIOB B PUPOJIE.
XapakTepu3yoT (GpaKkIMOHHYIO MIEPETOHKY KUIAKOTO BO3TyXa
KaK COBOKYMHOCTh (PU3UYECKUX MPOLIECCOB. APrYMEHTHPYIOT
OTHECEHUE aKTUBHBIX HEMETAJNIOB K OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIM MPOLIECCaM

[TonydyeHue BaKHEHNIIINX
XUMHUYECKUX COCOUHEHUN

XapakTepu3yloTXUMU3M, ChIPhE, alnaparypy, HayqHble
MPUHIMUIIBI ¥ TPOLYKLHMIO IPOU3BOCTBA CEPHOM KHCIIOTHI.
CpaBHUBAIOT MPOU3BOJICTBO CEPHOU KUCIIOTHI C

Kpemnwuii u ero XapakTepu3ylTCTPOCHNE aTOMOB U KPUCTAJIOB, (PU3NYECKUE [TaTpuoTudeckoe
COCTMHECHUS Y XUMHUYECKHE CBOWCTBA, MOJYYCHHE W TIPUMEHEHUE KPEMHUS BOCIIUTAHHE,
C HCIIOIB30BAaHHEM PYCCKOro (pOIHOTO) s3bIKa M s3bIKA rPaKIAHCKOE
XHMUH. BOCIIUTaHUE,
VYcraHaBIMBAIOT MPUYUHHO-CIICJICTBEHHBIE CBSI3H  MEXIY
CTPOCHHEM aToMa, BHUJOM XHMHYECKOH CBSI3H, THUIIOM TpyAnosoe
KPUCTAJUINYECKON PEIIETKH KPEMHHUSA, €ro (PU3HUYECCKUMH | BOCTIMTAHHC,
XAMUYECKUMH  CBOMCTBaMU.BBINOIHAIOT  pacy€Thl IO
XUMUYECKUM  (opMyslaM W ypaBHEHHUSAM  PEaKIUH, OKOJIOrHHCCKOC
MIPOTEKAIOIINX c y4acTueM KpEeMHUS u ero BOCIIHTaHHC,
COCTMHCHUI. XapaKTepu3ylOT  COCTaB,  (U3MYECKHE W | ICHHOCTH HayYHOTO
XUMHYECKHE  CBOWCTBA, TMOJYYCHHE W  IPUMEHEHUE MMO3HAHUS
COCIMHCHUN  KPEMHHS C  HCIOJB30BAaHHUEM  PYCCKOTO
(pomHOTO) sI3pIKAa W si3bIKa XUMUH.CpPaBHUBAIOTINOKCHIBI
yraepona W KpeMHH.ONHUCBIBAIOTBOKHEUIINE  THIIBI
PUPOJIHBIX COSAMHEHHMIA KPEMHHSI KaK OCHOBHOTO 3JIEMEHTA
auTocdepsl. Pacrio3HarOTCHIIMKAT-HOH
CunukaTHas XapakTepu3yITCUINKATHYIO TPOMBIIIUICHHOCTD U €€
MPOMBIIIIICHHOCTh OCHOBHYIO TIPOIYKITHIO. Y CTAHABIMBAIOT aHAJIOTHU MEXITY




IIPONU3BOJACTBOM dMMHAKa

O000IIIEHNE TT0 TEME
«HeMmeTaiuisl 1 ux
COE IUHEHUSD)

[IpoBoasSIT OIEHKY COOCTBEHHBIX JTOCTHIKCHHH B YCBOCHHUU
TEMBI.
Koppektupyror  cBOM

3HaHUA B COOTBCTCTBUH C

IUIAHUPYEMBIM PE3YJIbTATOM. [Tony4aroTXUMHUYECKYO
uHbopMauu u3 Ppa3InYHBIX
nctouyHuKoB.IIpencraBisiroTHHGOPMAITUIO 1o TEME

«Hemertamnb» B BUze TabiuL, CXeM, OIOPHOTO KOHCIIEKTA, B
TOM uHuciie ¢ npumeHenueM cpeacrs MKT

K.p. Ne2 1o teme:
«Hemertamnsl 1 ux
COCTUHEHUSI

[IpuMeHSIOT Ha NpPaKTUKE paHee W3YUYCHHBIH MaTepual,
pabotas 1o TpymnmaM C 33JaHUSAMHM  Pa3HOrO ypPOBHS
CJIO’KHOCTH, BBITIIOJHAIOT KOHTPOJIBHYIO paloTy.

Mertaniabsl u
nx
COoeIUHEeHUSHA

17

[Toso>xeHnEe METAIIIIOB B
[Tepnonnueckoil cucreme,
CTPOEHHUE aTOMOB U
KpUCTAJIJIOB

OOBsCHAIOT 4TO Takoe MeTabl.Pasnuyaror  dopMel
CYILIECTBOBAHUS METAJIOB: 3JIEMEHTHI U IIPOCTHIE BEIIECTBA.

XapakTepu3yrT XUMHUYECKUE DJIIEMEHTBI-METAIUIBI M0 MX
nonoxenuto B llepnoguueckon cucreme /1. 1. Menneneesa.
[IporHo3upyroT CBOWCTBA HE3HAKOMBIX  METAUIOB IO
nojoxxeHutro B [lepuoguyeckoil cuUcTeME€ XHUMHUYECKHX
aneMmeHToB J[. M. MenneneeBa.YcraHaBIMBalOT NPUYUHHO-
CIE/ICTBEHHBIE CBSI3M MEXJY CTPOCHHMEM aTOMa, BHJIOM
XUMHYECKOM CBSI3M, THUIIOM KPUCTAUIMYECKOW PEIIETKH
METAJJIOB — MPOCTHIX BEIIECTB M UX COCTMHEHUI

[TatpuoTnueckoe
BOCIIMTAHHUE,
IPaXXIaHCKOE
BOCITUTAHUE,

TPYZLOBOE
BOCIIUTAHHE,
LIEHHOCTU Hay4YHOI'O
[IO3HAHUS

OO01I1Ee XUMUYECKUE
CBOMCTBAa METAJLJIOB

OOBACHSIIOT YTO TAKOE PsiJi AKTUBHOCTH METAJLIOB.
[IpuMeHSIOT ero Uit XapaKTepUCTUKH XUMHYECKUX CBOWCTB
MPOCTHIX BelIecTB-MeTaoB.O0001malT cCUCTeEMy
XUMHUYECKUX CBOMCTB METAJUIOB KaK «BOCCTAHOBUTEILHEIE
cBolicTBa».COCTABIISIOT MOJICKYJIIPHBIC YPABHEHUS PEaKIIHIA,
XapaKTePU3YIONINX XHUMHYECKHAE CBOMCTBA METAJNIOB B CBETE
YUYCHUA 06 OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX IIPOLECCAX, a
PEaKIMH C YIaCTUEM AJICKTPOIUTOB, MIPEIICTABIIATH TAKIKE U B
HoHHOM Bue.HaOIro1ar0T M ONMKMCHIBAIOTPEAKIINHA MEKTY
BEIIIECTBAMH C IMIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA




xUMHH. CaMOCTOSITEILHO TTPOBOJIST OTIBITHI,
MTOATBEPIKIAIOIINE XUMUYECKHE CBOMCTBA METAJIOB C
c0O0JII0JICHUEM MPABHII TEXHUKU 0€30M1aCHOCTH

OO61as xapakTepucTHKa
IIEJIOYHBIX METAJJIOB

OO01mas xapakTepucTuKa
IIEJTOYHBIX METAJIIOB

OObscHAIOT uTO Takoe MeTavibl.Pasnuuaror  dopMel
CYIIIECTBOBaHUS METAJJIOB: 3JIEMEHTHI U MPOCTHIE BEILIECTBA.
XapakTepu3yrT XUMUYECKHE HIIEMEHTBI-METaUIbl IO HX
nonoxenuto B Ilepuoanueckont cucreme . . Menneneena.
[IporHo3upyOT CBOWCTBA HE3HAKOMBIX METAUIOB IO
MOJOXKEHUI0 B [lepuoaMyeckol CuUCTEME XHMHUYECKUX
sneMmeHToB JI. M. MenpaeneeBa.yYcTaHaBIMBalOT MPUYHMHHO-
CJIE/ICTBEHHBIC CBSI3U MEXJIY CTPOCHHEM aToMa, BHUJOM
XUMUYECKOM CBSI3U, THUIIOM KPUCTAUIMYECKOW pEHIETKU
METaJIJIOB — MPOCTHIX BEIIECTB U UX COCAMHEHUI
OOBACHAIOT 4YTO Takoe psAJ aKTUBHOCTH  METaJIOB.
[IpumeHAIOT ero s XapakKTEepUCTUKU XHUMUYECKUX CBOMCTB
IIPOCTBIX BellecTB-MeTamioB.0600maroT CUCTEMY
XUMUYECKUX CBOMCTB METAUIOB KaK «BOCCTAHOBHUTEIIbHBIC
cBOMCTBa».COCTaBISIIOT MOJIEKYJIIPHBIE YPABHEHUSI pEaKIUi,
XapaKTEePU3YIOIIUX XUMUYECKUE CBOMCTBA METAJIJIOB B CBETE
y4eHHUs 00 OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX MpoIleccax, a
peaKIMK C YYaCTHEM BJIEKTPOJIUTOB, MPEJCTABISATh TAKKE U B
MOHHOM BHJe.HabmogaloT M ONMUCHIBAIOTPEAKIIMH MEX]Y
BEIIECTBAMH C IMOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U A3bIKA
XUMUU. CamocTosTenbHO MIPOBOJIAT OTIBITHI,
MOATBEPXKIAIONIME XUMHUYECKHE CBOWCTBA METANIOB C
cOOIOICHUEM MPAaBWJI TEXHUKH 0€30MaCHOCTH

O0m1as xapakTepucTuKa
[IETTOYHO3EMENTbHBIX
METaJIIOB

OO01masxapakTepucTiKa
LIEJIOYHO3EMETBHBIX
METAaJIJIOB

XapakTepu3yloT CTpoeHHe, (HU3MYEeCKHe W XUMUYCCKUE
CBOICTBa IMIENOYHO-3€METIbHBIX METAJUIOB B CBETE OOIIETO,
ocobenHoro u eauHuuHoro.lIpenckaspiBaloTPuU3NUECKUE U
XMMHYECKHE CBOMCTBA OKCHIOB U THIPOKCHIOB MeTaisioB |I1A
TPYIIIBI HA OCHOBE MX COCTaBa M CTPOCHUS U MOJATBEPKIAIOT
MPOTHO3bI YPAaBHEHUSIMU COOTBETCTBYIOIIUX PEAKIIUH.

IIpoBogsT pacu€Tel 1O XuMHYeCKHM (opmymam U

ITatpuotnueckoe
BOCIIMTAaHHUE,
IPaXIaHCKOE
BOCIIMTaHHUE,

TPYZIOBOE
BOCIIUTAHHE,
LIEHHOCTU Hay4YHOT'O
[IO3HAHUS




YPaBHEHUSIM PEAKUUU, TPOTEKAOIIUX C YYACTHEM IIEIOYHBIX
METAJUIOB M UX COETMHEHMI

JKécTtkocTh BOABI U
CrocoObI €€ ycTpaHeHUs

OOBSICHIIOT YTO TaKoe «OKECTKOCTb
BO/bI».Pa3InyaloTBpeMEHHYI0 U TOCTOSIHHYIO JKECTKOCTb
Bonbpl.  IIpemmararorcriocoObl  yCTpaHEHHS — YKECTKOCTH
BoabLIIpoBosAT, HAOMIOMAIOT W OMHCHIBAIOTXUMHUYECKHIA

JKCIICPUMECHT, c CcOOIMIOIEHNEM OpaBWJI  TEXHUKH
0e30macHOCTH
I[Lp.Ne 6. «Ilonyuenue ITonyuyator, COOMPAIOTHPACTIO3HAIOT YTIICKUCIIBIN [Tatpuotrueckoe
JKECTKOM BOIBI U CIIOCOOBI ra3.O0pamarTcs ¢ J1abopaTOpHBIM  OOOPYIOBAaHHUEM U BOCIIHTAHHE,
e€ ycTpaHeHUsD» HarpeBaTeIbHBIMM IPHOOPAMH B COOTBETCTBUH C IpaBUIAMU IPaKIAHCKOE
TEXHUKA oe3onacuoctu.Habmronaror u
o BOCITUTAHUE,
ONHUCBHIBAIOTXUMUYCCKHHA SKCIICPUMEHT C IOMOIIBIO PYCCKOro
T B
(pOHOTO) A3BIKA M SA3bIKA XUMHUH. DOPMYIUPYIOT BEIBOJBI I10 pynoBoe
BOCITUTAHUE,

pe3yibTaTaM MpOBEACHHOrO 3KcrnepuMeHTa.COTpyIHUYAIOTB
npolecce y4eOHOro B3auMOoICUCTBUS TP paboTe B rpyIinax

AJTFOMUHUHN U €T0

XapakTepu3yrT QIIOMHHUA 1O €ro  IMOJOXEHUIO B

COeIUHEHUS Ilepuoguueckoit cucrtemMe XuMUUeCKHX »diaemeHToB J[. H.
MenzeneeBa.OnuceiBalOT ~ CTpoeHUE,  (U3MYECKHEe U
XMMHYECKHE  CBOMCTBA  QIOMUHHMS, MOATBEPXKAAS  MX
COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKITUH.
OOBSCHAIOT JTBOWCTBEHHBIN XapaKTep XUMHUYECKHUX CBOWCTB
OKCHJIa ¥ THJIPOKCHUIA AJTFOMHHUSL.

DKeneso XapakTepu3yloTHnonoxeHne xkeneza B Ilepuogmueckoi

CO@,Z[I/IHGHI/IH KCIJIC3a

cucteMe xumuueckux oajementoB J[. WM. Menzaeneera,
OCOOCHHOCTH CTpoeHHus aToma.ONUCHIBAIOTUIUYECKUE U
XUMUYECKHEe  CBOWCTBA  JKeje3a,  TONATBEpX Aas  HX
COOTBETCTBYIOIIUMU  ypaBHEHUSIMU  peakuuil. OObSICHSIOT
HaJU4He ABYX FEHETUYCCKUX PSIIOB COCTMHEHUN JKeme3a Fe?+
u Fe** VcranaBmmBator 3aBucHMocTs oGmacteii NIPUMEHEHHUS
JKelle3a U €ro CruiaBoB OT CBOWCTB.IIpoBOIAT pacuérsl Mo
XUMHYECKHMM  (opMyJlaM W ypaBHEGHUSM  peaklui,
MPOTEKAOIINX c y4acTueM xKenesa u €ro

HNCHHOCTH HAYYHOT'O
IIO3HAHUA




coenrHeHUI. HaOmomaroT W ONMMCBHIBAIOTPCAKIIMM  MEXKTY
BEIIIECTBAMH C IIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA
XUMHH

[L.p. Ne 7 «Pemienue
DKCIICPUMCHTAJIBHBIX 3a1a4
o TeMe «Metaibh

DKCHEepUMEHTAIbHO HCCIEAYIOTCBOMCTBA METAIOB U HUX
COCIMHEHUH, pelaTh SKCHEPUMEHTAIbHbIC 3aJa4d [0 TeMe
«Mertamnb». PaboTatorT ¢ nmabopaTopHbIM 000pYyAOBaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBUU C IMpaBUIIAMU
TeXHUKHU OezonacHocTu.HabmoaroTcBoiCTBa METAIIOB U UX
COCIMHEHUH U SIBJICHUN, IPOUCXOIAIIUX ¢ HUMU. ONUCHIBAIOT
XUMHUYECKHH sKcriepuMeHT. DOpMyITUPYIOTBBIBOBI 1o
pesyiabTaTaM MPOBEICHHOr0 JKcrnepuMmeHTa. Omnpenensior

ITatpuotnueckoe
BOCIIMTAaHHUE,
IPaXIaHCKOE
BOCIIMTaHHUE,

TPYZIOBOE
BOCIIUTAHHE,
LIEHHOCTU Hay4YHOT'O

OHI/ICLIBaIOTI[OMCHHBII\/'I mnmponecc n SJICKTPOIHUTHYCCKOC
IMOJIYy4YCHUEC METAJLIIOB.
P aSJ'II/I‘IaIOTLIépHBIe W IBCTHBIC MCTAJIJIbI, YYTYHBI M CTAJIN

O00011IeHrE 3HAHUH 110
Teme «MeTauIbl»

O06001mIaI0T U CUCTEeMATU3UPYIOT CBOM 3HAHUS 10 TEME:
«MeTtamby. [IpUMEHSIFOT Ha MPaKTHKE paHEe N3yUCHHBIN
MaTepuall, paboTas 1o rpymIam C 3aJaHHsIMU Pa3HOTO YPOBHS
CJIO’)KHOCTH

(ucxons U3 yueOHOM 3a1aun) HE0OX0IUMOCTh MCIIOIb30BAHMS MO3HAHUS
HAOJIIOICHUS] WIH YKCIIEPUMEHTA

Koppo3uss  MeramuioB OOBACHSIOT YTO TaKoe KOppo3us.Pa3nuyaroT XMMUYECKyI0 U

CIIOCOOBI 3aIUTHI OT HEE 3JICKTPOXUMHUCCKYIO KOppo3uu. WILIIOCTPUPYIOT IOHSATHS
«KOPPO3US», «XUMHUYECKasT KOPPO3HUI», «IICKTPOXUMHUUISCKAS
KOppO3ush» TIpHUMepamMH. XapaKTepU3YIOT CIIOCOOBI 3aIIUTHI
METaJUIOB OT KOPPO3HUH

MeTassl B ipupo/ie. Knaccudpumupyror  Gopmbl  TPUPONHBIX  COEIUHEHUN [MaTpuoTudeckoe
MCTaJIJIOB. BOCIIMTaHUE,

[TonsTHE O METAILTYPTUU XapakTepu3yoT oO0IIre CrnocoObl MOTYYeHHs] METaJUIOB: rPaKIAHCKOe
MAPO-, TUAPO- U DIIEKTPOMETAJLUTYPTHUH. BOCIITARIC
KoHkpeTusupyooTt 3Ti ciocoObl MpuMepaMu U ypaBHEHUSIMU ’
peaknuii ¢ COCTaBICHUEM ICKTPOHHOTO OallaHca. TpyAoBOC

BOCITUTAHUE,

HEHHOCTHU HAYYHOTI'O
IIO3HAHUA




KonTponbHas padoT 3 no
reMe «MeTaibl»

[IpuMeHAIOT Ha IPAKTUKE paHee U3yYCHHBIM MaTepuall,
paboTas 1o rpynmnam ¢ 3aJJaHusIMU Pa3HOro yPOBHSI
CJIO’KHOCTH, BBITIIOJHAIOT KOHTPOJIBHYIO paloTy.

Xumust /| XuMHuueckasi opraHu3alus WuTerpupytot cBeneHus Mo Gu3ndeckoit reorpadun B [TarpuoTtrueckoe
OKPY KA MIaHEThI 3eMIIs 3HaHUS O XUMHUYECKOW OpraHu3aIuu BOCIIHTAHHE,
as cpena IJIaHEThl. XapaKTepU3yOT XUMUYECKUN COCTaB rpakIaHCcKoe
TeoJIOTHYECKUX 000J104eK 3emiin. PaznudaroT MuHEpaibl 1
BOCIIUTaHUE,
TOpPHBIE OPO/IbI, B TOM YHUCJIE U PYAbI
9KOJIOTUYECKOE
BOCIIUTaHUE,
TPYI0BOE
BOCITUTaHUE,
[IEHHOCTH HAyYHOTO
MMO3HAHMS
Oxpana OKpY>Karoleu XapakTepu3ylOTUCTOUHUKH  XUMHUYECKOTO  3arps3HEHUus
Cpeapl OT XHMHYECKOTO OKPY KarOIIeH Cpebl. OnuchIBarOTTI00aTEHBIE
Barpsi3HEHUS 9KOJIOTUYECKHE TMPOOJIeMbl YEJIOBEUECTBA, CBS3aHHBIE C
XUMUYECKHUM 3arps3HeHneM. [IpemaararoTiryTs MUHUMHU3aIuN
BO3JICUCTBUSl XMUMHUYECKOTO 3arpsi3HEHUS] HA OKPY KAIOUIYIO
cpeny. [TpuBoasTIPUMEDHI MEXTyHapOIHOTO
COTPYJAHHYECTBA B 00JACTH OXPaHbI OKPYKAIOIIEH Cpeabl OT
XUMUYECKOTO 3arps3HEHUS
O06001menue Bemectsa [MpencraBnstoruadopmanuto 1o Tteme «llepuonnyeckuit [Tatprotrueckoe
3HAHHUH MO 3akoH U [lepuoauueckas cucrema J[. . MenneneeBa B cBeTe BOCITHTAHHE,
XHMHUH 32 TEOPUH CTPOCHHSI aToMa» B BHJIE TaOJIMIl, CXEM, OMOPHOTO rpakIaHCcKoe
Kypc¢ KOHCIIEKTa, B TOM YHcle ¢ mnpuMeHeHuem cpenacts MKT. BOCIIHTAHIC
OCHOBHOM BrimosnHstor TECTOBBIE 3aJlaHUs o ’
HIKOJIbI. teme.[IpeacraBiastoTHHGOPMAIIHIO mo  Teme «Bupsr TpyAoBoe
IMoaroroBka XMMHUYCCKUX CBSI3¢H M THIIbI KPUCTAIMYCCKHX PEIIETOK. BOCIMTaHHUC,




K
OcHOBHOMY
rocyaapcrae
HHOMY
IK3aMeHy
(019)

B3anMOCBsI3b CTPOCHHS M CBOMCTB BEIISCTB» B BUJE TaOJIHII,

ONCHHOCTH HAYYHOT'O

CXEM, OIMOPHOr0 KOHCIEKTa, B TOM YHUCJIE C MPUMEHEHUEM MO3HAHUS

cpeacts MKT
XUMUYECKUE PeaKIuu [IpencraBnstor uapopManmio 1o Teme «Kiaccudbuxarus

XHMHYECKUX PEaKIMil MO pa3lIudHbIM Ipu3Hakam. CKOpoCTh

XUMUYECKHX PEaKIui» B BHUAE TaOJHUIl, CXEM, OIOPHOTO

KOHCIIEKTa, B TOM 4YHCII€ C TIPUMCHEHHEM CpEJICTB

NKT.Brimonasror TECTOBLIE 3aJaHus o

teMe. Xapaktepu3yroTOBP, okuciutens 1 BOCCTaHOBUTENb.
(OCHOBBI HEOPTraHUYECKOM XapakTepu3yrT oO0mue, OCOOCHHbIE W WHIWBUIYAJIbHBIC [TatpuoTtuueckoe
XAMUAUN CBOWCTBAa KHCJIOT, OCHOBAHWH, COJEH B CBETE TEOPUHU BOCIIMTAaHUE,
(OCHOBBI 3JIEKTPOJIUTUYECKON rPaKIAHCKOE
HEOPTraHUYECKOU nnccounaunn.ApryME:HTprIOTBmMo;KHOCTL MPOTEKAHUS BOCTIHTAHIE,
XUMUH XUMHUYECKUX PEAKIUA B pacCTBOPAX DJIEKTPOJIUTAX UCXOI U3

ycnoBuit. KnaccuuuupyoT HEOpraHHMUeCKHE BEIECTBA I10 TpynoBoe

BOCIUTAHUE,

coctaBy u cBoiictBam.lIpuBoasTipumepsl mpeacTaBUTeNeH
KOHKPETHBIX KJIACCOB M IPYIIIT HEOPTaHUUECKUX BEIIECTB

[ToBTOpeHHe U 006001IIeHUE
o teme. [loaroroBka
KOHTPOJILHOM paboTe

BBINOJIHAIOT TECTHI U YIIPAXKHEHUS, PEIIAOT3aqauyu 10 TEME.
[IpoBoasSIT OIEHKY COOCTBEHHBIX JIOCTH)KEHHUH B YCBOCHUU
TEMBIL.

KoppekTupytot cBou 3HaHUSI B COOTBETCTBUH C
IJIAHUPYEMBIM PE3YyJIbTaTOM

KonTponbHas padotaNe4
«torosas o Kypcy
OCHOBHOM IIIKOJIBI»

[IpuMeHAIOT Ha IPAKTUKE paHee U3yYEHHBIM MaTepual,
paboTas Mo TpyImnam ¢ 3aJaHUsIMHU pa3HOTO YPOBHS
CJIO’KHOCTH, BBITIOJHAIOT KOHTPOJIbHYIO paboTy.

AHAJIN3 KOHTPOJbHOU
paboTtsl. [TogBenenue
MTOTOB TOJIa.

KoppekTupytot cBou 3HaHUS

[ToBTOpEHME

KoppektupytoT cBou 3HaHUs

HEHHOCTHU HAYYHOI'O
IIO3HAaHUA
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