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JInuHOCTHBIE pe3yJIbTAThI:

1)
2)

3)
4)
5)

6)

OCO3HAaHHE CBOECH 3THUYECKON IIPUHAUICKHOCTH, 3HAHUE UCTOPUM XMMHH U BKJIaJ]a POCCUACKON XMMHUYECKOM HAYKH B MUPOBYIO XHUMHIO;
(1)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHUA K IIO3HAHHUIO XUMHH, TOTOBHOCTHU U CIIOCOOHOCTH O6y‘laIOH_[I/IXCSI K CaMOpPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE U3Y4YEHHBIX (PAKTOB, 3aKOHOB U TEOPUI XMMHUHU; OCO3HAHHOT'O BHIOOpA U OCTPOCHUE MHANBUIYAJILHOM
00pa30BaTeIbHOI TPAEKTOPUH;

(bopMHpOBaHUE 1IEJTOCTHON €CTECTBEHHO -HAy4YHOM KapTHHbBI MUPA, HEOTHEMJIEMOM YacThi0 KOTOPOH SIBJIAETCS XUMHUYECKasi KapTUHA MUDA;
OBJIAICHUC COBPCMCHHBIM A3bIKOM, COOTBCTCTBYIOIIIUM YPOBHIO PA3BUTHA HAYKH U O6H.[CCTB€HHOI71 IIPaKTUKH, B TOM YHUCJIC 1 XUMHUYCCKUM;
OCBOCHME COLMAJIBHBIX HOPM, IIPaBWJI OBEJEHUS, poJiei U (hOpM COLMATIbHOM JKU3HU B COLIMYME, IPUPOJIE U YaCTHOM JKU3HU Ha OCHOBE
IKOJIOTUYECKON KyJIbTYyphl M O€30I1aCHOr0 OOpAIleHHs C BEIIECTBAMHU U MaTepUAJIaMH;

(dbopMHpOBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMU U B3POCIIBIMU B IIpoLiecce 00pa3oBaTeNbHOIM,
0OLIECTBEHHO 0JIE3HOM, yUeOHO-UCCIIE0BATENbCKON, TBOPUECKON U IPYTUX BUJIOB I€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

MertanpenmeTHbie pe3yJibTaThI:

1)
2)
3)
4)
5)
6)
7)

8)

olpeieNieHue 1esei COOCTBEHHOro 00y4eHus, TOCTaHOBKa U (hOpMYIMpPOBaHUE JUIsl ce0sl HOBBIX 3aJay;

IUTAHUPOBAHUE MyTEH JOCTUKEHUS JKETAaeMOro pe3yJibTaTa 00yUeHHs] XUMUU KaK TEOPETUUECKOI0, TaK ¥ 3KCIEPUMEHTAILHOTO XapaKTepa;
COOTHECEHME CBOUX JCHCTBUH C IJIAaHUPYEMBIMHU PE3YJIbTaTaAMH, OCYLIECTBIEHNE KOHTPOJIS CBOEH EATEIBHOCTH B IIPOLIECCE JOCTHUKCHHUS
pe3yibTara, onpedeieHue cnocoOOB IEHCTBUN NIPU BBIITOJHEHUHN JTA0OPATOPHBIX U MPAKTUIECKUX pabOT B COOTBETCTBUU C MIPABUIAMHU
TEXHUKU 0€30MaCHOCTH;

orpezeieHue UICTOYHUKOB XUMUYECKON NH(OpMaIuy, MOIy4eHHEe U aHaJIu3 €€, co3laHue MHPOPMAIIMOHHOTO MPOAYKTa U €T0
IIPE3EHTAalNS;

HCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpalliii: aHAJIN3a U CUHTE3a, CPAaBHEHUS M cUCTeMaTH3aluu, 0000IIeH s U
KOHKPETHU3aLUH, 6bls61eHue TPUINHHO-CIEACTBEHHBIX CBA3EH U nocmpoerue T0rM4eCcKOro pacCykKI€HU U YMO3aKIIOUEHHS
(MHIyKTUBHOTO, EAYKTUBHOI'O U 110 aHAJIOTUH) Ha MaTepHalle €CTECTBEHHO-HAYYHOI'O COJIEP/KaHuUs;

YMEHHUE CO3Jat0T, IPUMEHSTh U IPeo0pPa30BbIBATE 3HAKU M CUMBOJIbI, MOJEIHN U CXEMBI JJIs peIIeHus] y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;
(bopMUpOBaHKE U PA3BUTHE SKOJIOTMUYECKOIO MBIIUICHUSI, yMEHHE IPUMEHSTh €r0 B T03HABATEIbHON, KOMMYHHUKATUBHOM, COLMAIIBHOMN
NpaKTUKE U MpodhecCHoHaIbHOW OpHUEeHTAINH;

TeHepUpOBaHUE UEH U oNpeeNieHUue CPeACTB, HEOOXOIUMBIX JJISl UX pealu3alllu.



IIpenmeTHble pe3ybTaThI:

BbINYCKHUK HAYYUTCS:

-XapaKkTeprU30BaTh OCHOBHBIE METO/IbI IO3HAHMS: HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT;

-OIMMCBLIBATh CBOMCTBA TBépIIBIX, KUIKHUX, ra3006pa3HHx BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITIPHU3HAKU,

-pacKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKHX MOHATHH «aToOM», «MOJIEKYJIa»,  «XUMHYECKHH JIEMEHT»,  «IPOCTOE BELIECTBOY, «CI0XKHOE
BELIECTBO», «BAJIEHTHOCTbY, «XUMUUECKAsl pEaKLUs», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

-pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHsI MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
-pas3iindaTtb XUMHUYCCKUC U (bI/ISI/I‘IeCKI/Ie SIBJICHUSA,

-Ha3bIBaTh XMMUYECKHE HJIEMEHTHI;

-OTIpeIeNIATh COCTAaB BEIIECTB 0 UX (opMyJiaMm;

-ONpPEAEIATh BAJICHTHOCTh aTOMa JIEMEHTA B COEAMHEHUSX;

-ONpeCaCIATh TUIT XUMHUYCCKUX peammﬁ;

-Ha3bIBaTh [IPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIUH;

-BBIABJIATH IIPU3HAKH, CBUACTCIILCTBYIOIIUC O IIPOTCKAHNU XUMHYECKOU PCaKMu IMPU BBIITOJIHCHU N XUMHNYCCKOT'O OIIbITA;
-COCTaBJIATh (hOPMYJIbl OMHAPHBIX COCAMHEHUI];

-COCTaBJIATh YPABHCHUA XUMHWYCCKUX peaxunﬁ;

-co0ro1aTh MpaBmiia 6€30nmacHoil paboThI P MPOBEACHUH OIBITOB;

-[10JIb30BaThCsl 1a00paTOPHBIM 000PYI0OBAHHUEM U MTOCY10H;

-BBIYHCIIATH OTHOCUTEIILHYIO MOJIEKYIIAPHYIO U MOISPHYIO MAacCCHI BEILIECTB;

-BBIUUCIIATH MAacCOBYIO JJOJKO XUMHUUECKOTO JIeMEHTa Mo (hopMyJie COeIMHEHMUS;

-BBIYHCIISATH KOJIMYECTBO, 00BEM HIJIM MacCy BEIIECTBa 110 KOJIMYECTBY, 00BEMY, Macce peareéHTOB UM MPOAYKTOB PEAKIIHH;
-XapakTepru30BaTh (pU3nUecKre 1 XUMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB: KUCIOPOia U BOAOPOAA;

-[10JIy4aTh, COOUPATh KUCIOPOJ U BOLOPOL;

-pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;

-pacKpbIBaTh CMBICI 3aKOHA ABOTajpo;

-pacKpbIBaTh CMBICI OHATUH «TeMI0BOH 3(h(HeKT peakum», «MOJISPHBIN 00BeM»;

-XapaKTepu30BaTh GU3MUECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

-pacKpbIBaTh CMBICI IIOHATHS «PAaCTBOP»;

-BBIYUCIIATH MAaCCOBYIO JIOJKO PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE;

-IIPUTOTOBJIATH PACTBOPHI C OIIPEIEIEHHON MacCOBOH J10JIEH PACTBOPEHHOI'O BEIIECTBA;

-Ha3bIBaTb COCAUMHCHUA N3YUYCHHBIX KJIIACCOB HCOPTaHNYCCKUX BCIICCTB,

-XapaKTepru30BaTh (pU3HUECKHe U XUMUYECKHNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB: OKCU/OB, KUCIIOT, OCHOBAHUH, COJIEH;
-ONpPeAEIATh IPUHAJICKHOCTD BEIIECTB K OIPEICIIEHHOMY KJIACCy COEIMHEHMUI;



-COCTaBJIATH (HOPMYJIBI HEOPraHUYECKUX COCIMHEHUN U3yUYEHHBIX KIacCOB;

-[IPOBOJUTH OIBITHI, IOATBEPKIAIOIIME XUMUYECKNE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

-pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KMCIIOT U LIeJI0Uel 0 N3MEHEHUIO OKPACKU MHAUKATOPA;

-XapaKTepU30BaTh B3aHMOCBS3b MEXAY KJacCaMH HEOPraHMYECKUX COCIUHEHMI;

-packpriBath cMmbici [lepuoandeckoro 3akona JI. 1. Menaeneena;

-00BACHATh (PU3NYECKUNA CMBICI aTOMHOTO (TIOPSAIKOBOI0) HOMEpa XUMHUECKOTO AJIEMEHTa, HOMEPOB IPYIIIBI M [IEPUO/Ia B IIEPHOAMYECKON
cucteme /1. 1. Menpaeneena;

-00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIPe/iesiaX MaJIbIX MEPHUOJIOB U TIaBHBIX HOATPYIII;
-XapaKTepu30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJIOPOAA 10 KallbliKs) HAa OCHOBE UX MOJOXKEHUS B epuoandeckoit cucreme /. 1. Menzeneesa u
0COOEHHOCTEHN CTPOEHHUS UX aTOMOB;

-COCTaBJIATH CXEMbI CTPOEHHS aTOMOB nepBbix 20 aeMeHToB nepuoaudeckoi cuctemsl J[. M. Menneneena;

-pacKpbIBaTh CMBICI OHATUN: «XUMUYECKAsI CBSI3b», «3JIEKTPOOTPULIATEIbHOCTHY;

-XapaKTepU30BaTh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOMN PeréTKY;

-OIpEeNIeNSITh BUJI XMMHUECKOM CBSI3U B HEOPIaHUYECKUX COEIMHEHUSX;

-1300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, 00Pa30BaHHBIX Pa3HBIMH BHJIAMU XUMUYECKUX CBSI3EH;

-pacKpbIBaTh CMBICH MOHIATHI «HOH», «KATUOH», «AHUOHY, «IJICKTPOIUTBDY,  «HEIICKTPOIUTHD, «IJIEKTPOJIUTHUECKAS JUCCOLUALIHS,
«OKHCITUTEINb», «CTETEeHb OKUCIICHUA», KBOCCTAHOBUTEINDY, KOKUCICHUE)», KBOCCTAHOBJICHUEY;

-OIPEJIENSITh CTEIIEHb OKUCIIEHUSI aTOMa AJIEMEHTA B COEMHEHNH;

-pacKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTUUECKOMN TUCCOLMALINY;

-COCTaBIISATh YPABHEHUS AIEKTPOJUTUYECKON AUCCOLMALIMY KUCIIOT, IIEJI0YEH, COeH;

-00BSACHATH CYIHOCTh MPOLIECCa IEKTPOIUTHUECKON TUCCOIMAlNN U PeaKkIMii HOHHOTO 0OMeHa;

-COCTaBJIATh MOJIHBIE U COKPALEHHBIE HOHHbBIE YPABHEHUSI peakluii oOOMeHa;

-ONpeAeATh BO3MOXKHOCTh POTEKAHUS PEAKLUIl HOHHOTO OOMEHa;

-IPUBOJINTH PEAKIIMH, OJITBEPKIAIOIINE KaUeCTBEHHBIM COCTaB pa3INYHbIX BELIECTB;

-OIPENIENSITh OKUCIUTENb U BOCCTAHOBUTEIID;

-COCTaBJIATh ypPAaBHEHUS OKUCIUTEIHHO -BOCCTAHOBUTENIbHBIX PEAKIUI;

-Ha3bIBaTh (DAaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

-KJ1accu(UUIMPOBaTh XMMHUYECKHE PEAKIIMU 110 Pa3IUYHbIM PU3HAKaM;

-XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAIIJIOB;

-IPOBOJUTH OMBITHI 110 MOJIYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;
-pacro3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: YTJICKHUCIBIA ra3 U aMMHAK;

-XapaKTepU30BaTh B3aMMOCBSA3b MEK/y COCTaBOM, CTPOCHHEM U CBOMCTBAaMH METAJIOB;

Ha3bIBaTh OPTaHUYECKUE BEIIECTBA M0 UX PopMyJie: METaH, dTaH, STUICH, METAHOJ, dTAHOJ, MNIUIIEPHH, YKCYCHAsI KHCIIOTa, aMUHOYKCYCHAsI
KHCJIOTa, CTEApUHOBAs KUCJIOTA, OJIEMHOBAS KUCJIOTA, TIII0K03a;



-OLICHUBATh BIUSHUE XMMHUYECKOTO 3arpsI3HEHHS OKPYXKAIOIIEH Cpe/ibl Ha OPraHU3M UYEI0BEKa;

-TPaMOTHO 00paIIaThCs C BEIIECTBAMH B MOBCEAHEBHON KU3HU;

-OIPEACIIATh BO3MOKHOCTD MPOTEKAHUSI PEAKIMl HEKOTOPBIX MPEACTABUTEICH OPraHMIECKUX BEIIECTB C KUCIOPOJAOM, BOAOPOJIOM, METANIAMH,
OCHOBaHHMSIMH, FAJIOTE€HAMHU.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

-BBIIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBLHO TUIIOTE3bl 0 XUMHUECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHMS, UX CLIOCOOHOCTH -
BCTYNATh B XUMUUYECKHUE PEAKIIMH, O XapaKTEPE U MPOAYKTAX Pa3IUUYHbIX XUMHUUECKUX PEaKIIMA;

-XapaKTepU30BaTh BEILECTBA 10 COCTABY, CTPOEHUIO U CBOWCTBAM, YCTaHABIMBAIOT NPUYMHHO-CICICTBEHHBIE CBA3H MEXAY JAHHBIMU
XapaKTepUCTHKAaMH BEILIECTBA;

-COCTABJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSM;

-[IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IIPOSBIIATH OKUCIUTENbHBIE UIIM BOCCTAHOBUTENBHbBIE CBOWCTBA C YUETOM CTEINIEHENW OKUCIICHUS
JJIEMEHTOB, BXOASILIUX B €T0 COCTAB;

-COCTaBJIATh YPAaBHEHUS PEAKIUI, COOTBETCTBYIOLINX MOCIEA0BATEIbHOCTH MPEBPAILEHUN HEOPTaHNYECKUX BEIIECTB PA3IUYHbIX KJIACCOB;
-BBIIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yJibTaTax BO3JEHCTBUA Pa3IMYHbIX ()aKTOPOB HAa U3MEHEHHE CKOPOCTH XUMHUYECKOM
peakuuu;

-HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJ1s1 SKOJIOTMUYECKH IPaMOTHOTO MTOBEJICHHSI B OKPY Karollel cpene;

-HCII0JIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUH P BBHIMOJIHEHUN IPOEKTOB U Y4eOHO-MCCIEA0BATENbCKUX 3a/1a4 10 U3YUYEHHUIO
CBOWCTB, CITOCOOOB MOIY4YEHHUS U paclio3HaBaHMs BEIIECTB;

-00bEKTHBHO OLIEHUBATh HH(OPMALIHIO O BEIIECTBAX U XUMUYECKHUX MTpOLEccax;

-KpPUTHYECKU OTHOCUTHCA K MICEBAOHAYYHOM HH(pOopMaluy, HeJOOPOCOBECTHOM peKiaMe B CpeICTBAX MaccoBOil MH(popMaIH;

-0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUHN 0 XUMHUHU I IPAKTHUYECKON AESITeTbHOCTH YEIOBEKa;

-CO3/a10T MOJIEJI M CXEMBbI JUIs PEeLIeHHs yUYeOHBIX U NM03HABaTEIbHbBIX 33Jay; IOHUMATh HEOOXOIMMOCTh COOIIOACHNUS PEANUCaHHMH,
npeiaraéMblX B MHCTPYKIUSAX 110 UCIIOIb30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.



COJAEP)KAHUE KYPCA

8 KVIACC

HavajbHble IOHATHSA U 3aKOHBI XMMHHU

Tena u BemectBa. CBOHCTBA BeulecTB. JTalIOHHbIE (PU3UYECKHE CBOMCTBA BellecTB. Marepuaisl 1 MaTepuaioBeieHue. Poib XUMuM B KU3HU
coBpeMeHHOro obmiectBa. OTHOMIECHHE O0IIECTBA K XUMHH: XeMOPHIIUS U XeMOPOOHsI.

Mertoas! u3yyenus xumun. Habmogenue. Dxcnepument. MonenupoBanue. Mojienn MaTepuaibHble U 3HAKOBBIEC MIIM CUMBOJIBHBIE.

I"a3e1. Kuakoctu. TBEpbIe BemecTBa. B3anMHubIe TIepexo1bl MEX Ty arperaTHbIMU COCTOSTHUSIMH BEIIECTBA: BO3TOHKA (CyOIMMaIys) U
Jecyonumanys, KOHASHCalus U uCHapeHue, KpUCcTaJI3alys U IJIaBJIeHue.

®dusnueckue siBieHus. YucTsle BelecTsa U cMecu. ['oMoreHHsle U rereporeHHsie cMecu. CMmecu ra3o000pasHsble, xKukue 1 TBEpabie. CrocoObl
paszieneHus cMecel: eperotka, Wi JUCTULIALMS, OTCTauBaHue, GUIbTpoBaHUE, KPUCTAIUIN3ALUS WU BbIIapuBaHue. Xpomarorpadus.
[TpumMeHeHue 3TUX cr1ocoO0B B 1a0OPAaTOPHOM MpPaKTUKE, HA IPOU3BOJCTBE U B OBITY.

XuMuyeckue 37eMeHTbl. ATOMBI U MOJIEKYJIbL. [IpocThie U coHbIe BeniecTBa. AJUIOTpONuUs Ha npumepe Kucaopoia. OCHOBHBIE MOTOKEHUS
aTOMHO - MOJIEKYJIIPHOTO yueHHsl. FIoHbI. BeniecTtsa MOJIEKYIJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHSI.

3HaKkH (CHMBOJIBI) XUMUYECKHX 31eMeHTOB. MIH(pOpMaIus, KOTOPYIO HECYT 3HAKH XUMHUYECKUX AIIEMEHTOB. DTUMOJIOTHS Ha3BaHUH HEKOTOPBIX
XUMUYECKHX AeMeHTOB. [leproandeckas Tabiuia xumMmuueckux snemeHToB J[. . MenaeneeBa: KOpOTKOMEPUOIHBIN U JUTHHHOTIEPUO HBIN
BapuaHThl. [leproas! u rpynmnsl. ['maBHast 1 mo6o4Has noArpynmsl, uiau A- 1 b-rpynnsl. OTHOCUTEIbHAS AaTOMHAs Macca.

Xumnueckue Gopmyibl. Maaekcs u ko3 duumentsl. OTHOCUTEIbHAS MOJIEKYJIsipHas Macca. MaccoBast 1011 XMMUYECKOT0 3JIEMEHTA B
coeauHenuu. MHpopmanus, KOTOpyro HECYT XUMUYECKHE (OPMYJIbI.

BanentHocths. CTpyKTYypHBIE (hOpMYIIbl. XUMUYECKHE JIEMEHTHI C TIOCTOSHHON U MepeMEHHON BaJIEHTHOCTHIO. BBIBO (pOpMyIIbI coeTMHEHHS TTO
BajleHTHOCTH. OmpesiesieHNe BaIEHTHOCTH XUMHUYECKOT0 3JIeMeHTa 1o GopmyJie BemecTBa. CocTaBiieHrne Ha3BaHUN COETUHEHHH, COCTOSIIUX U3
JIBYX XMMHUYECKUX 3JIEMEHTOB, IO BaJIECHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBAa BEIECTB.

Xumuueckue peakuuu. PeareHTsl 1 MpoayKThl peakiuuu. [I[pu3Hakyu XUMUYECKUX peakiuii. Y cII0BUS UX MPOTEKAHMS U NpeKpaleHns. Peakuun
ropeHus. OK30TepPMUUYECKHE U SHTOTEPMUUECKHUE PEaKLIUH.

3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUecKHUe ypaBHeHUs. CocTaBlieHne XUMUYECKUX ypaBHeHUN. THbopMalus, KOTOpyIo HECET XUMUYECKOe
ypaBHEHUE.

Knaccugukaius XuMHUeCKUX peaklnii 0 COCTaBy M YMCIY PEareHTOB U MPOAYKTOB. THUITbI XMMUYECKHX peakiuil. Peakiuu coequneHus,
pasioKeHus, 3aMelleHus 1 ooMeHa. Karanuzarops! U kataius.



JleMoHCTpanuu

Komnexuus MarepuanoB U U3LCIAN U3 HUX.

Mojenu, UCIIONIb3yeMble Ha YPOKax (pU3HuKH, OHMOIOTHU U reorpadum.

OOBEMHBIE U HIAPOCTEPKHEBBIE MOJIEIM HEKOTOPBIX XMMHUECKUX BEILIECTB.

Mogneny KpUCTaNIMYECKUX PEIIETOK.

Cobupanue npudopa A MoJIydeHHs ra3a 1 poBepKa ero Ha FrepMEeTUYHOCTb.

Bosronka cyxoro npaa, iioga ninu HagTaauHa.

ArperaTHble COCTOSIHUS BOJBL.

Paznenenue 1ByxX HECMENIMBAIOIMUXCS KUJKOCTEN C IOMOLIBIO IEIUTEIBHON BOPOHKHU.
Juctrmistop u ero padora.

VYcranoBka a5 GuibTpoBaHus U €€ padora.

VYcraHoBKa /1715 BeITapuBaHus U €€ padoTa.

Kounexnust 6bITOBBIX TPUOOPOB AJIs (PHIIBTPOBAHUS BO3AYXA.

Paznenenue kpacsiero BeuiecTsa omacTepa ¢ IOMOIIbI0 OyMakHONH XpoMaTorpadu.

Mozenu asuioTponHbIX MOAU(UKALUHI yIiepoia U Cephl.

[Tosryuenue o30Ha.

Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.

KopoTkonepnoauelil ¥ JUIMHHONIEPUOAHBIN BapuaHThl [leprnonnueckoit cucremsl . 1. Menneneesa
KoHcTpynpoBaHue mapoCcTepKHEBBIX MOJEJIEN MOJIEKYI.

Amnmnapar Kunmna.

PaznoxeHnne Ouxpomara aMMOHHUSI.

I'openue cepbl 1 MATHUEBOM JIEHTBHI.

[Toptpetsl M. B. JlomonocoBa u A. JI. JlaBya3be.

OnBIThI, HIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

['openue docdopa, pacTBOpeHHE TPOAYKTa TOPEHUS B BOJIE M UCCIIEOBAHHE MTOTYYEHHOTO PACTBOPA JIAKMYCOM .
B3auMoelicTBHE COIITHON KUCIIOTEI C IIMHKOM.

[Toryuenue rugpokcuna menu(Il) u ero pasnoxkeHue npu HarpeBaHUU.



JlaGopaTopHble ONBITHI

1.0O3HakoMIIeHUE C KOJUIEKIIMEH J1a00paTOPHOM MOCY IbI.

2.IlpoBepka npubopa 1ist HOTYUESHHUS Ta30B HA TePMETUYHOCTb.

3.03HaKoMIIeHHE ¢ MHUHEpaJlaMH, 00pa3yIOIIUMHU TPAHHUT.

4.11puroToBiieHNE TETEPOre€HHON CMECH MTOPOIIKOB CEPBI U JKEJI€3a U UX Pa3/IeICHHUE.
5.B3aumoneiicTBue pacTBOPOB XJIOPUAOB U MOIUIOB Kallus C paCTBOPOM HHUTpaTa cepedpa.
6.ITonyuenue ruapokcuaa meau(Il) u ero B3auMoaecTBIE C CEPHON KUCIIOTOM.

7.B3anmojiericTBre pacTBOpa CObI C KUCIOTOM.

8.IIpoBepka 3aKkOHa COXpPaHEHUSI MACChl BEILIECTB Ha MPUMEPE B3aUMOJICHCTBUS METOYN U KUCIOTHI.
9.IIpoBepka 3aKOHA COXPAHECHHSI MACChI BEIIECTB HA MPUMEPE B3aMMOICHCTBYS mEnoun u coym xemnesa (I11).
10.Pa3noxeHue mepokcuia Boopo/a ¢ moMolnsko okcuaa mapranna (1V).

11.3amemienue xeae3oM MeIu B METHOM KyTOpOCeE.

IIpakTnyeckne padoThl
1.3nakomMcTBO ¢ mabopatopHbiM o0opynoBanueM. [IpaBuia TexHuku O6e3omacHoCcTy pu paboTe B kabunere xumuu. HekoTopbie BuabI paboT.
2.AHanu3 NOYBHI

BaxHeiilue npeacraBuTe/ M HeOpraHmyeckux BemecTs. KomuecTBeHHbIE OTHOLIEHUS B XUMHUH

CocraB Bo3ayxa. [lonstie 06 00BEMHOM 107Ie KOMIOHEHTA MPUPOTHON Ta30BOi cMecH — Bo3ayxa. Pacuér 00béMa KOMIIOHEHTA ra30BOM CMecH
1o ero 00BLEMHOM J0J1e ¥ HA00OPOT.

Kucnopona. O3on. [Tonydyenne kucinopoaa. CoOupanue u pacrno3HaBaHUE KUCIOPOia. XMMUUYECKHE CBOMCTBA KUCIOPOa: B3AaUMOJIEHCTBHE C
MeTaJUIaMH, HEMETAJIJIaMU U CIOKHBIMU BenlecTBaMu. [Ipumenenune kuciopoaa. KpyroBopor kuciopoaa B Ipupoze.

Oxcunpl. O6pazoBaHMe Ha3BaHUM OKCHIOB 110 UX (popmysiam. CocTtaBieHre GopMyJ1 OKCHIIOB IO UX Ha3zBaHUAM. [IpencTaBuTenn OKCHIOB: BOJa U
YTIEKUCIBIN Ta3, HerameéHas N3BeCTh.

Bogopon B npupone. dusnueckne 1 XUMUYECKUE CBOKWCTBA BOJOPOAA, €r0 MOJyYeHNE U IIPUMEHEHHE.

Kucnotsl, ux coctaB u knaccudpukanus. Uuaukatopsr. Tabmuma pactBopumoctu. ConsiHast U CepHast KUCIOTHI, UX CBOMCTBA U IPUMEHEHUE.
Conu, ux coctaB 1 Ha3BaHus. PacTtBopuMocTs cosneil B Boze. [IpencraBurenu coneit: Xjopu HaTpusi, kKapOoHAT HATpuUs, hocdaT KalbLus.
[Tocrosinnast ABoranpo. KonnuectBo BemectBa. Mosnb. MonsipHast macca. KpaTHble € IMHUIIBI M3MEPEHUS KOJIMYECTBA BENIECTBA — MHJUIUMOJIb U
KHJIOMOJIb, MUJIJIUMOJIApHAA U KWJIOMOJISIpHAad MacChbl BEIICCTBA.

Pac4érhl ¢ ncronb30BaHUEM MOHATHH «KOJIMYECTBO BEUIECTBA», «MOJISIPHASI Maccay, «IIOCTOSIHHAs ABOTapoy.



3akoH ABoraapo. MossipHblil 00bEM ra3oo0pa3Hbix BeniecTB. OTHOCUTENbHAS INIOTHOCTh OJIHOTO I'a3a MO APYroMy.

Kpatnbie eqMHUIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEIECTB.

Pacuérsl ¢ ncronb3oBaHNEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIM 00beM Ia30B», «IIOCTOSIHHAsE ABOTagpoy.
Pacuérsl ¢ ncronp30BaHNEM NOHATHI «KOJTUYECTBO BEIIECTBA», «MOJISIPHASL MAcCay, KMOJIIPHBIN 00BEM razoBy, «4UCI0 ABOTaIpOY.
I'mapocdepa. KpyroBopoT Boabl B ipupojie. Pu3ndeckne 1 XMMUYECKHE CBOMCTBA BOJBI: B3aUMOJICHICTBHE C OKCHIAMHU.

OcHoBanusl, ux coctaB. PacTBOpuMOCTs OCHOBaHUH B BoJe. MI3MeHeHne OKpacku MHAMKATOPOB B IIENOYHOM cpene. [IpeacraBureny menoyei:
TUAPOKCUABI HATPUS, KU U KA.

PactBopurens u pactBopéHHOE BemecTBo. PactBopsl. PactBopenue. ['uapatsl. MaccoBast 107151 paCTBOPEHHOTO BeIeCcTBa. PacuéTsl, CBA3aHHbIE C
MCII0JIb30BaHUEM TIOHATHUS «MACCOBAs JA0JISI PACTBOPEHHOIO BEILIECTBAY.

JleMoHCTpanuu

Omnpenenenue coiepkaHus KMUCI0poia B BO3IyXe€.

[Tosrydyenue KuciaopoJa pa3ioKeHUEM IIepMaHIraHaTa Kajaus U IepoKCcuaa
BOZIOPOZA.

CobupaHue METO/10M BBHITECHEHHSI BO3yXa U BOJIBL.

PacniosnaBanue kuciopoza.

["openue Maruus, >xesnesa, yris, cepsl U Gpochopa B KUCIOPOJIE.
Komneknus okcuos.

[Tosryuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPO/IA.

I'openne Bogopona.

B3aumopeiictBue Bogoposa ¢ okcuaoM meau(1l).

Konnekuust MUHEpaIbHBIX KACIOT.

[TpaBuio paz6aBieHus cepoit KUCIOTHI.

Konnekuus coneil.

Tabnuia pacTBOPUMOCTH OCHOBaHMM, KUCIIOT U COJIEH B BOJIE.
HekoTtopelie MeTaibl, HEMETAIIIBI U COEMHEHMS KOJTMYECTBOM BEIIECTBA B | MOJIb.
Monenb MosIpHOTO 00bEMa ra3000pa3HbIX BEIECTB.



JlaGopaTopHble ONBITHI

12.TToMmyTHEHHE U3BECTKOBOM BOJIBI PU MPOIYCKAHUH YTIIEKHUCIIOTO ra3a.

13.TTony4yenre BoAOpO/Ia B3aUMOACHCTBHEM IIUHKA U COJISTHOM KHCIIOTHI.

14 Pacnio3zHaBaHue KUCIOT UHAUKATOPAMH.

15.13meHenmne OKpacku HHANKATOPOB B ILIETIOUHOM Cpeie.

16.0O3HakomIIeHHE C TpenapaTaMu JOMAIIHEeH Wi IKOJIbHON alTeuyKu — PacTBOPaMH MEPOKCHAA BOAOPO/Ia, CIUPTOBON HACTONKU MO/Ia U
HalIaTbIPHOTO COUPTA.

IpakTnyeckune padoThl

3.Ilonmyuenne, cobupanue M pacro3HaBaHHE KHCIOPOAA.

4 Tlomyuenne, coOupanue 1 pacro3HaBaHHE BOJIOPO/A.
5.IIpuroroBneHue pacTBOPOB COJIEH € UX 3a/laHHOI MacCOBOM J0JIEH.

OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeTMHEHM I

O06o061ieHue cBefieHnit 00 okcruaax, X KiaccuuKaluy, Ha3BaHUAX U cBoMCTBaX. CroCOOBI MOIYYEeHUS OKCUIOB.

OcHoBaHusI, UX Kiaccu(UKaIys, Ha3BaHUS U CBOMCTBA. B3anMoaeicTBre ¢ KUCIIOTaMH, KUCJIOTHBIMUA OKCHJIAMU U COJISIMU. Pa3noskeHue
HEPACTBOPUMBIX OCHOBaHU. CIIOCOOBI MOIyYEeHUSI OCHOBAHUH.

Kucnotsl, ux knaccuduxanus u HazBaHus. O0IIMe XUMAYECKHE CBOMCTBA KUCTOT. B3anMoielicTBHE KUCIIOT C METAIIaMU. DJIEKTPOXUMUYECKUN
AL HAIIPSDKEHUN METaJuIoB. B3auMoaecTBrue KUCIOT C OKCHIAMH METAJIIIOB.

B3aumoneiicTBue KUCIOT C OCHOBaHUSIMH — peakius HelTpanuzanuu. BzaumonelictBue kuciort ¢ consimu.Ilomyuenne 6eckucaopo HbIx

Y KUCJIOPOJCOAEPKAIIMX KUCIIOT.

Conu, ux kinaccudukanus U cBoicTBa. BzanmoseiicTBue coneii ¢ MeTamiamMu, 0COOCHHOCTH 3TUX peakuuid. BzanmopeiicTBue comneit ¢ CoNsIMH.
I'enernueckue psapl MeTaia 1 HeMetaiuia. [ eHeTnueckas CBsA3b MEXy KJIacCaMU HEOPTaHUYECKUX BEIIECTB.

JlabopaTopHbIe ONBITHI
17.B3auMoielicTBHE OKCHIA KaTbIUs C BOJIOM.
18.IToMyTHEHHE U3BECTKOBOM BOJIBI.
19.Peaxmust HEUTpaIH3aIHN.
20.ITomryuenne runpokcuaa menu (1) u ero B3anmoneicTBHE C KUCIOTOM.
21.Paznoxenue ruapokcuaa meau (I11) mpu HarpeBanum.
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22.B3aumoeiicTBre KHUCIOT C METAJUIAMHU.
23.B3aumoeiicTBUE KHCIIOT C COJISIMHU.
24.0O3HaKOMJICHHE C KOJUIEKIIUEH COJICH.
25.Bzanmozeiictue cynbdara meau(Il) c xene3zom.
26.B3auMoeciicTBUE COJIEH C COJIIMU.
27.I'eneTndveckast CBsI3b Ha MPUMEPE COCTUMHECHU MEJIH.

IpakTnyeckune padoThl
6.Pemenne skcriepuMEHTAIBHBIX 3a]1a4.

Ilepuoauyeckuii 3akoH U Ilepnoanyeckas cucrema xumudeckux djemeHToB /[. M. MeHnae/ieeBa U CTpOeHHE aTOMAa

EctecTBeHHbIE ceMelCTBa XMMUUECKUX 3JIEMEHTOB: ILIEI0YHbIE U 11I€I0YHO3EMEIbHbBIE METaILJIbl, FAJIOT€Hbl, UHEPTHBIE (0J1arOpOIHBIE) I'a3hl.
AmpoTtepHOCTh. AM(OTEPHBIE OKCH/IBI U TUAPOKCHIBI. KOMITJIEKCHBIE COITH.

Otxpeitue 1. M. Menneneesbim llepnonnueckoro 3akoHa u cozganue uM Ilepruoguueckoi CUCTEMbI XUMUYECKUX 2JIEMEHTOB.

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUYECKUX 31eMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOSHUM aTOMOB. Jl0Ka3aTesIbCTBA CI0KHOCTH CTPOCHUS
atomoB. OnbIThl Pezepdopaa. [TnanerapHas Moienb cTpOSHHs aTOMa.

CocraB aTOMHBIX siIep: IPOTOHBI, HEUTPOHBL. OTHOCHUTEIbHAS ATOMHAs Macca. B3auMOCBsI3b IOHATUI «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIIbHAS
aTOMHAasi Maccay.

Muxkpomup. OnexTpoHbl. CTpoeHUE 3JEKTPOHHBIX YpOBHEHN aToMoB XxuMuueckux 3yeMeHToB NeNe 1-20. [ToHsiTHE 0 3aBEpIIEHHOM AJIEKTPOHHOM
YPOBHE.

N3oTonsl. ®usnueckuii cmbica cuMBoianku [lepuoanueckoit cucremsl. CoBpeMeHHas popmynupoBka Ilepuonnueckoro 3akoHa. 3menenus
CBOWCTB 3JIEMEHTOB B [I€PHUO/IaX U TPYIax, Kak GYHKIHUs CTPOCHUS 3JEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTHKa 3JIEMEHTAa-MeTaJula U DJIEMEHTa-HEMETasuIa 110 UX MOJI0KEeHUIO B [leprnoanyeckoi cucteMe XUMUYECKUX di1eMeHToB []. H.
Menneneesa.

JleMoHCTpanun

Paznmuanbie hopMbl TaOIHIT IEPUOANIECKON CHCTEMBI.

MopnennpoBanue nocrpoenus [lepuonnueckon cucremsl J[. . Menneneesa.
Mojienu aToOMOB XMMHYECKHX 3JIEMEHTOB.

Mozenu aToMOB 3JIEMEHTOB 1—3-T0 eprooB
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JlaGopaTopHble ONBITHI.
28.ITomryuenne ampOTEpHOTO THAPOKCHIA U UCCIIEIOBAHNUE €TO CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIHH

NonHas xummnueckas cBs3b. FIoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HeMeTau10B. CxeMbl 00pa30BaHMs HIOHHOM CBSA3M JUIs OMHAPHBIX
coeauHeHuil. IoHHbIe KpHCTaNINYecKue peETKU U (pU3MUeCcKue CBOMCTBA BEIECTB ¢ ITUM THIOM peléTok. [Tonarue o popmynbHOM equnuie
BELIECCTBA.

KoBasieHTHass XMUMUYecKas CBSA3b. DIEKTPOHHBIC M CTPYKTYpHBIE popmyibl. KoBaneHTHas HenomsipHast cBsa3b. CxeMbl 00pa30BaHHUs KOBAJICHTHOU
CBSI3M JUIsl OMHAPHBIX COeIMHEHUN. MOEeKyIsipHbIE U aTOMHbIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.
DIEeKTPOOTPUIATEIBHOCTD. Psij anekTpooTrpuniarensaocT. KoBaneHTHas mosipHast Xumudeckast cBsa3b. Jumons. CxeMbl 00pa3oBaHUs
KOBaJIEHTHOM MOJISIPHOM CBSI3U AJ11 OMHAPHBIX COeAMHEHUM. MoJIeKyIsIpHbIE U aTOMHBIE KPUCTAJNIMYECKUE PEIIETKH, CBOMCTBA BELLIECTB C 3TUM
TUIIOM PEUIETOK.

Merannuueckas XMuMHYECKasl CBA3b U METAJUIMYECKasl KpucTajuimyeckas pemeéTka. CBOWCTBA BEIIECTB ¢ ATUM TUIIOM pemi€Tok. Equnas npupoa
XHUMHYECKHX CBSI3CH.

Crenenb okucienus. CpaBHeHHE CTENIEHU OKHUCIEHUS U BaJleHTHOCTH. [IpaBuia pacuéra cTenenel oKucieHus no GopmyaaMm XuMHYECKUX
COCTUHEHUN.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC peakinu. OnpeieieHre CTeTIeHeH OKUCIICHHS IJIs1 DJIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA Pa3HBIX KJIACCOB.
Peakiiuu noHHOTO OOMEHA M OKUCTUTEIHFHO-BOCCTAHOBUTEINbHBIE peakiiui. OKUCINUTETh U BOCCTAHOBUTEb, OKUCIEHUE U BOCCTAHOBJICHUE.
CocraBieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINIl METOI0OM 2JIEKTPOHHOTO OanaHca.

JleMoHCTpanun

Buneo ¢pparmenTs u cnaiinel «MloHHAs XMMHUYeCKask CBA3b ».
Konnekuus BemecTs ¢ HOHHOW XMMHUYECKOH CBS3BIO.

Mopenr HOHHBIX KPUCTAJUIMYECKUX PEHIETOK.

Buneodparments! u cnaiinbl «KoBaneHTHass XUMUYECKast CBSI3bY.
Koneknus BemecTs MOJIEKYJIIPHOTO U aTOMHOTO CTPOCHHS.
Mopnenn MONEKYJISIPHBIX U aTOMHBIX KPUCTAIIMYECKUX PEIIETOK.
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Buneodparments! u cnaiiapl «MeTanindyeckas XMuMU4YecKasi CBSI3bY.
Komnekuus «MeTaibl ¥ CIIaBbD».

B3aumopeiicTBrue MHKA C CEpOH, COMSTHON KUCIOTOMU, XstopuaoM meau (11).
['openne marnus.

BzaumopeiicTBue XJIOPHON U CEPOBOAOPOIHOM BOJIBI.

JlaGopaTopHble ONBITHI
29.M3roToBieHre MOJIEIH, WUTIOCTPUPYIOLIEH CBONCTBA METAJUIMUECKOH CBS3U

9 KJIACC

IHoBTOpeHMe U 00001IEHHE CBeIeHUIT IO Kypcy 8 kiacca

bunapusie coeaunenus. Okcupl coneoOpasyrolye u HecosieoOpasyrouye. I uapokcuipl: OcCHOBaHUsA, aMpOTepHbIe, KUCIOThI. CpeHue, KUCIbIE,
OCHOBHBIE COJIH.

O06061eHne cBefieHHit 0 XuMudyeckux peakiusax. Kiaccupukanys XuMHUeCKUX peaklMii 10 pa3IM4YHbIM OCHOBAHUSIM: COCTaBY U YHCIY
pearupyromux 1 o0pa3yroMXcs BEUIECTB, TEMI0BOMY 3((eKTy, HalpaBIeHHUIO, U3MEHEHUIO CTENIEHEH OKHUCIEHUS 3JIEMEHTOB, 00Pa3yOLINX
pearupyrolye BemecTsa, (ase, HCIOJIb30BaHUIO KaTaIU3aTopa.

ITonsiTHE O CKOPOCTH XMMHYECKOU peakiuu. DakTophl, BIMAONME HA CKOPOCTh XUMUYECKHUX PEAKLIUNA: IPUPOJIA PEArNPYOLIUX BEIIECTB, UX
KOHIIEHTpalus, TEMIIEpaTypa, IJI0Laab COIPUKOCHOBEHU, HATMUME Katanu3aTopa. Karamus.

JleMoHCTpanun

O3HaKOMJIEHHE C KOJUIEKIIUSMH METAJJIOB M HEMETAJIJIOB.

O3HaKOMJIEHHE C KOJUIEKIIUSAMH OKCUOB, KUCIIOT U COJIEH.

3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUH OT MPUPOAbI PEarupyIOIIUX BEIIECTB.
3aBUCUMOCTH CKOpPOCTH XUMHUYECKOH PC€aKnun OT KOHICHTPpAIWU pCarupyromunx BEIICCTB.
3aBUCHUMOCTbh CKOPOCTH XMMHUECKON pPEeaKIMU OT IO

CONPUKOCHOBEHHMSI pEarupyromnx BeIEeCcTB («KUIISIIIUN CI0I»).
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3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEeaKIMK OT TEMIIEPAaTyphbl pearupyroiX BEIIeCTB.

JlabopaTopHbIe ONbITHI

1.BzaumojielicTBre aMMHUaKa U XJIOPOBOJIOPOIA.

2.Peakuust HeMTpaau3alum.

3.HaOmronenue temnoBoro 3¢ dexra peakuy HeHTpaau3anum.

4.B3auMoIeiCTBUE CEPHOU KUCIOTHI ¢ okcuaoM meau (11).

5.Pa3noxeHune nepokcua BOAOPOa C IOMOIIBIO KaTanas3sl KapTodens

6.3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLUU OT IPUPOJIbl pearupyromuX BeIleCcTB Ha IPUMEpe B3aUMOJICHCTBHS PacTBOPOB THOCY Ib(aTa
HATpUS U XJIOpUAa 6apusi, THOCYIb(haTa HATPUS U COJSTHON KUCIIOTHI.

7.3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMH OT MPUPOIbl METAIIJIOB IIPU X B3aUMOAECHCTBUU C COJSTHOM KHCIIOTOM.
8.3aBHCUMOCTbh CKOPOCTH XMMHYECKON pEaKLUU OT MPUPOAbI KUCIOT MPU B3aUMOAEHCTBUM UX C KEJIE30M.
9.3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIUHN OT TEMIIEPATYPBHI.

10.3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMA OT KOHLIEHTPALIUH.

11.3aBUCHMOCTBH CKOPOCTH XMMHYECKON PEAKLIMK OT IIOLAAN COIPUKOCHOBEHHS PEarupyroIIUX BEIIECTB.
12.3aBUCHMOCTB CKOPOCTH XMMHMUYECKOHN pPEeaKLIUU OT KaTajau3aTopa.

XuMHu4YecKune P€aAaKIUM B pacTBOpaXx 3JIEKTPOJIUTOB

[TonsiTre 006 IEKTPOIUTUYECKON JUCCOIHAIIMHI. DIEKTPOIUTHI U HEITIEKTPOJIUTHI. MeXaHU3M JUCCOLMAIINH JIEKTPOIUTOB C PA3IUYHBIM
xapakTepoM cBsi3u. CTeNeHb EKTPOTUTHIECKOM nucconnanui. CHIIbHBIC U CIa0bIe SJIEKTPOTHUTHI.
OcHOBHBIE TIOJIOKEHUSI TEOPHUH DJIEKTPOIUTUUYECKON nucconnanuu. Knaccudukarus noHOB 1 UX cBoiicTBa. KHMCIOTHI, OCHOBAaHUS U COJH KaK
aneKTponuThl. X knaccudukamys u Juccoiyanusi.
OO01mure XMMHYECKHEe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH HHIMKATOPOB, B3aUMO/ICUCTBUE C METAJUIAMU, OKCHIAMU U THUJIPOKCUIAMHU METAJIOB U
consiMU. MoJsieKysipHble M HOHHBIE (TIOJTHBIE U COKPAIIEHHBIE) YPaBHEHUS PEAKITHil.
XUMHUYECKUN CMBICIT COKPAIIEHHBIX YPaBHEHUH. Y CIIOBUSI POTEKAHUS PEAKITUN MEXKITY JIEKTPOJIUTAMU 0 KOHIIA. Psii aKTUBHOCTH METAILIOB.
OO01Me XUMHYECKHE CBOKMCTBA IIEJIOUEH: B3aUMMOJICHCTBUE ¢ KUCIIOTAMU, OKCHUJIaMU HEMETAIIOB, colsaMH. OOIIpe XuMHUYECKe CBOMCTBA
HEPaCTBOPHUMBIX OCHOBAHHI: B3aMMOJICHCTBHE C KUCIOTaMHU, PA3JIOKEHHUE MPU HarPeBaHUU.
OO0mre XUMHYECKUE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCIOTaMH, IIEI0YaMH, COJISIMU U MeTautaMu. B3anmoelcTBre KUCIBIX COJeH
CO IIEJI0YaMH.
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['unponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOAON. [ Mapoin3 conu CUIbHOTO OCHOBAHUS U CJ1a0o0i KUCIOTHI. [ uaponus conu ciaboro
OCHOBaHMS U CWJIbHOM KucaoThl. [kama pH.

CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCUIOB U COJICH B CBETE TEOPUHU BICKTPOIUTUUECKON JTUCCOIMAIIUU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

JdemMoHCcTpaumu.

HcnpiTaHue BEeCcTB U UX PACTBOPOB Ha AJIEKTPONPOBOIHOCTbD.
3aBUCHUMOCTbH JIEKTPOIPOBOJHOCTU YKCYCHOM KUCIIOTHI OT KOHIIEHTPALIUH.
JIBuKeHHe OKpallleHHbIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

Omnpenenenue xapakrepa cpeibl B pacTBOpax CoJjeil.

JlabopaTopHble ONBITHI.

13.Aucconmarus cnadbixX 3JEKTPOIUTOB HAa MPUMEPE YKCYCHOW KHCIIOTHI.
14 . VI3MeHeHMe OKpacKu MHIMKATOPOB B KUCJIOTHOM cpene.

15.Peakuus HeWTpanu3aluy pacTBOpa WENTOUN pPa3IMUYHBIMU KUCIOTaMHU.
16.ITonyuenne ruapokcuna meau (II).u ero B3aumoseiicTBre ¢ pa3nuYHBIMU KHMCIOTAMH.
17.B3anmMopeiicTBIE CHIIBHBIX KUCIOT ¢ okcumom meau (11).

18-20. B3zaumozeiicTBHE KUCIOT C METAJIIAMHU.

21.KauecTBeHHas peakius Ha KapOOHAT-HOH.

22.TlommyueHue CTYIHS KPEMHHEBOMH KUCIIOTHI.

23.KauecTBeHHasl peaklys Ha XJIOPUA - WIN CyJIb(haT-MOHbI
24.M3MeHeHne OKpacku HHANKATOPOB B IIEJIOYHOM cpejie.
25.B3aumMoeiicTBre 1Ieouel ¢ YIIIEKHCIbIM ra30M.

26.KauecTBeHHas peaklusi HA KATHOH aMMOHHUSL.

27.Ilomyuenue runpokcuaa meau (II).

28.Paznoxenue ruapokcuaa meau (II).

29.B3anmMoeiicTBHE KapOOHATOB ¢ KHCIIOTAMH.

30.ITomyuenue ruapokcuna xemesa(Ill).

31.B3aumoeiicTBue xenesa ¢ pactBopom cynbdara menu (1I)



IpakTnyeckune padoThl
1.CsoiicTBa KHCJIOT, OCHOBaHI/If/'I, OKCHI0OB U COJICH B CBETE TCOpHUU BHGKTpOHHTquCKOﬁ JUucCcoany U OKHMCIIMTCIBHO -BOCCTAaHOBUTCIBbHBIX
peakuui

HemeTa/ibl 4 X COeTUHEHUS

CtpoeHue aTOMOB HEMETAJUIOB U UX Mosioxkenue B [lepuoanueckoit cucreme. Psajg anexrpoorpuniatenbHocTi. Kpucrannuyeckue pemérku
HEMETAJIJIOB — MPOCTHIX BEHIECTB. AJIOTponus U €€ npuuuHbl. Pu3ndeckre cBoiCTBa HeMeTauioB. O01ue XUMUYECKUE CBOWCTBAa HEMETAIIIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIBHBIE.

["anorensl, cTpoeHHe UX aTOMOB U MOJIeKyJl. DU3HUecKre U XUMUYECKUE CBOWCTBA IaJIOTeHOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOT€HOB B
3aBHCHUMOCTH OT HX rosioxkeHus B [lepuoandeckoit cucreme. HaxoxaeHne raioreHoB B IPUPOJIE U UX MOJTyYeHHE. 3HAUeHUE U IPUMEHEHUE
raJIoreHOB.

["aToreHoBOJ0POIBI M COOTBETCTBYIOMIME MM KHCJIOTHI: TUIABUKOBAS, COJISTHAs!, OpOMOBOIOPOIHAS, HOIOBOJOpOoAHAsA. ["anorenuabl. KauecTBeHHBIE
PEaKIiy Ha TAIOTeHUI-UOHBL. [[puMeHeHne coeIMHeH I TaJIOTeHOB M UX OMOJIOTHYECKas pOJIb.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmel. Cepa B pupo/ie U €€ moiydeHue. AIIOTPONHbIE MOAU(PUKAIIUU CEPhbl U UX CBONCTBA.
XUMUYECKHE CBOWCTBA CEPHI U €€ TPUMEHEHHUE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIIbI, (PU3NUECKHE U XUMUYECKUE CBOMCTBRA, oNyueHue u 3HaueHue. CepoBogopoaHas kuciota. Cyiabhuasl U ux
3HaueHue. JIIoMUHOPOPBHL.

Oxkcup cepsl (IV), cepaucras kucnora, cyiabputel. KauecTBeHHas peakius Ha CyIb(QUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdarsl. Kpucramioruaparel. KauectBeHHas peakius Ha Cyiab(haT-noH.

CepHast KUCJIOTa - CHIIBHBIN 371eKTposuT. CBOMCTBA pa30aBICHHONW CEPHOM KUCIOTHI, KaK TUITMYHON KUCIOTHI: B3aMMOJIEHCTBHUE C METaJUIAMH,
OCHOBHBIMH 1 aM(OTEPHBIMU OKCHJAMH, OCHOBAHUSMHU B aM(POTEPHBIMH THIPOKCHIaMH, coJisiMu. KauecTBeHHas peakiys Ha Cyib(ar-noH.
OO01mas xapakTepucTuKa 3J1eMeHTOB VA-Tpynmbl. A30T, CTpOSHHE aToMa U MoJNleKyJibl. Du3ndeckre 1 XUMUYECKHE CBOMCTBA U TPUMEHEHHE a30Ta.
A30T B pHUpoJIe U ero Ouooruyeckast poib.

AMMHUak, CTpO€HUE MOJIEKYIIbI U (pU3MYecKre CBOMCTBA. AMMUaYHas BOJA, HAATBIPHBIA CIIUPT, TUAPAT aMMHUaka. JJOHOPHO -aKIeNTOPHBII
MEXaHHU3M 00pa30BaHUs KaTHOHA aMMOHUS. BoccTanHoBUTeNbHBIE CBOCTBA amMmMuaka. Colli aMMOHHUS U UX NIpUMeHeHne. KauecTBeHHas peakius Ha
KaTHOH aMMOHWUSI.

Oxcuipl a30Ta: HeCoNe00pasyIoIIre M KHCIOTHBIE. A30THCTast KHCIOTa U HUTPUTHL. A30THAs! KUCIIOTa, €€ TIOJydYeHne U cBoiicTBa. Hutpatsl.
®docdop, ctpoenue aroma u awtotponus. Dochunasr. Dochun. Oxcua pocdopa(V) u oprodocdopnas kucnora. Docharsr. PocopHbie
ynoOpenust. MTHCEeKTHITHIBI.
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OO0wast xapakTepucTHka 31eMeHTOB [V A-Tpynnbl: 0cCOOEHHOCTH CTPOEHHS aTOMOB, ITPOCTHIX BEIIECTB U COEIMHEHUN B 3aBUCMOCTH OT
MOJIO’KEHUS JIeMEHTOB B [leprnonnueckoii cucreme. Yriiepos. AJNIOTPOITHbIE MOAH(PHUKAIIUH: alMa3, TpaduT. AMOPGHBINA yTIAEPOI U €ro CopTa:
caka, aKTUBUPOBAHHBIN Yroib. AxcopOums. XuMUYeCcKHe CBOMCTBa yriepoaa. KokcoxuMudyeckoe mporu3BOCTBO U ero npoaykuus. KapOuasr.
Oxkcua yriepoaa(Il): ctpoenue moliekyJibl, moiayyeHue u ero ceorctra. Oxcup yriepoaa(lV): crpoenue MoaeKyJbl, MOJIyYEeHHE U €r0 CBOMCTBA.
VYronbHas kucnora. Colu yroJibHOW KUCIOTHI: KapOOHATHI M THAPOKApOOHAThL. TexHHuecKas v MUILeBasi Coja.

Heopranuueckne 1 OpraHu4YeCcKue BEIIECTBA. Y TII€BOOPOAbl. XUMHUYECKOE CTPOCHNUE OPIraHUUYECKUX BEIIECTB, KaK IOPSIIOK COCIUHEHUS aTOMOB B
MOJIEKYJIE 10 BAJICHTHOCTH.

MeraH, 3TaH, KaK IpeJesibHbIE YIIIEBOJOPO/Ibl. DTHIIEH U alleTUJIEH, KaK Helpe/ieibHble (HEHACBIECHHbIE) YIIIEBO10pObl. 'openue
yriaeBonopoaoB. KauecTBeHHbIE PEaKIIMY Ha HENPEACIIbHBIE COSAMHEHHUS.

OTUJIOBBIN CIUPT, €T0 MOJIy4eHHE, IPUMEHEHUE U (pusnosorndeckoe Aeiicraue. TpéxaTtoMHublil ciupT rinuuepud. KauecTBeHHas peakuus Ha
MHOT'OAQTOMHBIE CIIUPTHI. Y KCYCHAs - MPEJICTABUTENb KJIacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupoae. Cununuasl v cunad. Oxeun kpemuusi(1Y). Kpemuuesas kucinora u e€ couu.
[Tpon3BoacTBO cTEKIIA M IeMeHTa. [IpOIyKIHs CHIIMKAaTHOW IPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, Gapdop, dasHc.
OnTrueckoe BOJIOKHO.

Hemeranns! B npupozae. @pakiimoHHas eperoHka »KMIKOro Bo3qyxa Kak crocod mojryuyeHust KUCiIopoaa, a3ota, aprosa. Ilomxydyenune gocdopa,
KpEMHHUS, XJ10pa, Ho/a. DIEKTPOJIU3 PaCTBOPOB.

[TonyyeHue cepHOI KUCIIOTHI: ChIPBE, XMMHU3M, TEXHOJIOIMUECKAs CXeMa, METO/1 KUIIALIETO CJI0sl, IPUHLUIIBI TEIII000MEeHa, IPOTUBOTOKA U
uupkysaauu. Oneym. [Ipon3BoicTBO aMMuaka: cbIpb€, XMMHU3M, TEXHOJOTHYECKAs CXeMa.

JleMoHCTpaLun

Konneknus HemeTamios.

Mopenu KpUCTAIUTMYECKUX PEHIETOK HEMETAINIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP ¥ MPUHIIMIIBI €70 PAOOTHI.

["opeHne HeMeTalIoOB - IPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YIIIs.
OO0pa31bl TaJOreHOB - TPOCTHIX BEIIECTB.

B3aumopeiicTBre rajioreHoB ¢ METaJJIaMHU.

BriTecHeHnue xiopa OpoMoM Wi Hoja U3 PaCTBOPOB UX COJIEH

Komnnexknus npupoaHbIX COEIMHEHUH XJIOPA.

B3anmoneiicTBre cepbl ¢ METAJNTAMH.

I'openue cepsl B KUCIOpOIE
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Komnexuust cynbuaHbIX py.

KavecTBenHast peakuus Ha cyJib()uI-HOH

OO0ecuBeunBaHNE OKPALIEHHBIX TKAHEN U IIBETOB CEPHUCTHIM T'a30M.
B3anmozeiicTBre KOHIIECHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OO0yriMBaHHE OpPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHOMN CEpHON KHCIIOTOM.
Huarpamma «CocTaB BO3yXay.

Buneodparmentst u cnaiiasr «[ItTnusn 6a3zapsi.

[Tonyuyenue, cobupaHnue 1 pacrio3HaBaHUE aMMHAKA.

PaznoxeHne Ouxpomara aMMOHHS.

B3anmozeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

I'openne 4depHoro mopoxa

Pa3znoxeHne HUTpaTa Kaaus U TOPEHUE APEBECHOIO YrojibKa B HEM

O0pa3ib! TpUPOTHBIX coequHeHHH (pocdopa.

['openue docdopa Ha Bo3yXe U B KUCIOPOJE.

[Tonyuyenue 6enoro gochopa 1 UCHBITAHUE €TI0 CBOMCTB

Komnexnust «O0pasibl NpUPOIHBIX COEAUHEHUH yTIepoaa»

[Toptper H. JI. 3enunckoro. Ilornomenne akTHBUPOBAaHHBIM YIJIEM paCTBOPEHHBIX BELLIECTB UJIM T'a30B.
VYeTpoicTBO MPOTUBOTA3A.

Mopenu MOJeKy1 MeTaHa, TaHa, ITUICHA U alleTUIICHA.

B3aumoneiicTBue sTuneHa ¢ OpoMHON BOJOM M pacCTBOPOM IepMaHraHaTa Kajusl.
OO61re XMMHUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHast peakiiis Ha MHOTOATOMHBIE CITUPTHI.

Komnexnust «O0pasipl NPUPOIHBIX COEAUHEHUH KPEMHHUS».

Konnekuus crekia, KEpaMUKH, IEMEHTA U U3JIEIUNA U3 HUX.

Konnekuus mpoayKIuu CUIMKaTHOW ITPOMBIIITIEHHOCTH.

Buneodparments! u cnaiiap! «[Ipon3BoaCTBO CTEKNIA U LIEMEHTay.

Komnexnns «IIpupoaHbie coeqMHEHNS HEMETAIIIIOBY.

Buneodparments! u cnaiiapl «PpakiuoHHas EPETOHKA KUJKOTO BO3AYXa»
Buneodparments! u cnaiiasl «llonydeHne Bogopoa, KUCIOPOAa U TaJOT€HOB 3JEKTPOIUTHYECKUM CIIOCOO0MY.
Mopenu anmapaToB I IPOU3BOJACTBA CEPHOU KUCIIOTHI.



Mogenb KUIAIero cios.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiast «[Ipon3BoCTBO CEPHOM KUCTOTHD).
Buneodparments! u cnaiiast «[Ipon3BoacTBO aMmmuaxay.
Konnexuust «CpIpb€ AJ1s OTyUEHUSI CEPHOM KUCIIOTBDY.

JlaGopaTopHble ONBITHI

32.Pacrio3HaBanue rajioreHua-noHoOB.

33.KauecTBeHHBIEC peakIKu Ha CYIb()UI-HOHBI.

34.KauecTBeHHbIE PEaKIMU Ha CyJIb(aT-HOHBI.

35.I1omy4yenne aMMuaxa.

36.KayecTBeHHAs peakivs Ha KATHOH aMMOHHSI.

37.XuMU4ecKre CBOMCTBA @30THON KUCIIOTHI, KaK 3JICKTPOJIUTA.
38.KauectBeHHbIe peakuu Ha GpocdaT-HuoH.

39.ITonyuenue 1 CBOKWCTBA YTOJIBbHOM KUCIOTHI.

40.ITponyckaHue yriekuciaoro ra3a uepe3 pacTBOp CUJIMKATa HATPUSL.

IIpakTyeckue padoTnl

2./3yueHne CBOMCTB COJISTHON KUCIIOTHI.

3.Mzydenue cBOCTB CEpHOI KUCIOTHI.

4 Tlony4yeHne aMMuaKka U U3y4eHHUE €ro CBOMCTB.
5.IlonmyueHue yriekuciaoro raza u U3y4eHue ero CBOMCTB.

MeTasibl M KX COEeINMHEHUS

ITonoxxenue meraiuioB B llepuoanueckoi cucreMe xuMuueckux aneMeHToB . . MenaeneeBa, CTpoeHUE UX aTOMOB M KPUCTAJUIOB.
Merannuueckas CBs3b U METAJUIMYECKAs! KpUCTAIUIMYECKasl pel€Tka. GU3nyecKre CBOMCTBA METAJIIOB: 3JIEKTPO- U TEMJIONPOBOIHOCTb,
OTpakaroIas CrioCOOHOCTh, MIACTUIHOCTh. CIuTaBbl YEPHBIE U IIBETHHIE.

MeTtaibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN Pl HANpsDKeHH. B3anmoielicTBre METaIOB ¢ HEMETallJIaMU, OKCHUJIaMH, KUCITOTaMH,
COJIIMH. AJIFOMUHOTEPMHUS.



CrpoeHne aTOMOB U IIPOCTBIX BEIIECTB LIEIIOYHBIX METAIJIOB. 3aBUCUMOCTb (PU3MUECKUX U XUMHUYECKUX CBOMCTB IIEJIOYHBIX METAJIJIOB OT 3apsiioB
a1ep ux atoMoB. OKCHJIbI U THAPOKCHU/IBI ILIEJOYHBIX METAJIOB, UX IIOJyUYEHUE, CBOMCTBA, IpUMEHEHUE. BaskHel1e con MIeI0YHBIX METAJIIOB,
MX 3HAYEHUE B KUBOM U HE)KMBOU IPUPOJIE U B )KU3HU YEIIOBEKA.

CrpoeHrie aTOMOB U IIPOCTBIX BEIIECTB LIEIOYHO3EMEIbHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX U XMMUYECKUX CBOMCTB HIETIOYHO3EMEIbHBIX
METAJIJIOB OT 3apsiI0B sAep UX aTOMOB. OKCUBI U THIPOKCHIBI LIEIIOUHO3EMENbHBIX METAJIOB, UX IIOJyUYEHUE, CBOMCTBA U IPUMEHEHHE.
Baxuelinume conu mENOYHO - 3eMeIbHBIX METAUIOB, UX 3HAYCHHUE B IIPUPOJIE U KU3HU uestoBeka. KapOoHaThl v rujpokapOOHaThl KaJIbLus.
JXKéctkocTh BOJbI: BpeMeHHast U ocTosiHHast. CriocoObl yCTpaHeHUs: BpeMEeHHOMU kEcTKOCTH. CIIOCcO0B! YCTpaHEHHsI TIOCTOSIHHOM KECTKOCTH.
Nountel. CoeqMHEHNs allOMUHMS B IpUpoJe. XUMHUYECKUE CBOMCTBA alltoMUHUS. OCOOEHHOCTH OKCHJIAa M I'MJIPOKCUA AITFOMUHUS KaK
aM(doTepHBIX cOeTMHEHUH. BaxkHel e comu amroMuHus (XJIOpHI, CyJIbdar).

Ocobennoctu cTpoeHust atoMa xenesa. JKeneszo B mpupoje. Baxueimue pyast xene3a. Oxcunbl u rugpokcus xenesa(ll) u xeneza(lll). Conn
xene3a(ll) u sxenesa(Ill). O6Hapy eHHEe HOHOB KATHOHOB KeJe3a B pacTBOpe. 3HAUCHHE COCAMHEHUH JKee3a.

Koppo3us xumuueckas u 3J1eKTpoXuMuiecKasi. 3aliura METaJlIoB OT KOppo3uu. MeTasuisl B ipupojie: B CBOOOJIHOM BUJE U B BUJE COEAMHEHUN.
ITonsTne o metaiurypruu. YépHas u 1iBeTHas Metautyprus. [ lupoMeramnyprus, ruIpoMeTaIIyprus, 3JIEKTpOMETauIyprus. JJoMmeHHsIi nponecc.
[TepepaboTka uyryHa B cTalib. DJIEKTPOJIU3 PaCIJIaBOB.

JdeMoHCcTpannmn

BzaumoneiicTBue HaTpus, JIUTUSA U KAJIBIUS C BOJIOM.

I'openue HaTpus, MarHus U Kejae3a B KUCIOpOJIe.

Bcenpimka TepMATHOM CMeCH.

BzauMmopeiicTBue cMecH MOPOIIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzanmonelicTBre almroMIUHHIS ¢ KHCIIOTAMH, IIIeJI0YaMU U BOJIOMN.

B3anmoneincTaue xene3a u MEIH C XJIIOPOM.

B3aumoneiicTBre Meu ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THON KUCIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).
Okpacka IIaMeHu COeIMHEHUSIMU 1IETOYHbIX METAJIJIOB.

Okpacka MIaMeH! COeMHEHUSIMH 1IETOYHO3EMENIbHBIX METAILJIOB .

["amieHue n3BecTy BOJOM.

[Tony4denue xKECTKOM BOABI B3AMMOJICHCTBUEM YTIIEKUCIIOTO Ta3a € U3BECTKOBOM BOIOM.
VYcerpanenue BpeMEHHOM KECTKOCTH KUTITYEHUEM U TOOABKOHW COJIBI.

VYcerpanenre moCTOSTHHON KECTKOCTH JOOABKOM COJIBI.

WM oHUTHI ¥ IPUHIUI UX JeHCTBUS (BUAEODPArMeHT).
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Konneknus npupoaHbIX COSTMHEHUN aTtOMUHUSL.

BuneodparmenTs! u cnaiiapl «OKCUI aTIOMUHUS ¥ €70 MOAU(DHUKAIII.

[Tomrydenue ampoTepHOro THAPOKCUIA ATFOMUHUS M UCCIICIOBAHUE €TO CBOWCTB.

Komneknusg « XuMudeckrue HCTOUYHUKH TOKAY.

Pe3ynbTarsl JJIUTENHHOTO YKCIIEPUMEHTA 110 U3YYCHHUIO KOPPO3HH CTANIbHBIX U3/CIINIA B 3aBUCUMOCTH OT YCJIOBHUH MPOLIECCOB.
Boccranosnenue meau u3 okcuna meau(Il) Bogopoaom.

BuneodparmenTsr u cnaiiasl «I[Ipon3BoACTBO YyTryHa U CTAIH.

BuneodparmenTsr u cnaiasl «3nenus u3 4yryHa u CTaJImy.

BuneodparmenTst u cnaiasr «[I[por3BOACTBO ATFOMUHUSY.

JlabopaTopHble ONBITHI

41.B3aumopeiictBue xkene3a ¢ pactBopom cyibdara meau(Il).
42 Ilomy4eHue U3BECTKOBOW BOJIBI U OIIBITHI C HEM.
43.ITonyuenue rugpokcunos xeneza(ll) u (III).

44 KayecTBeHHbIE pEeaKIIMH Ha KATHOHBI jKele3a

IIpakTnyeckne padoThl
6.2KecTKOCTh BOABI M CLIOCOOBI €€ YCTpaHEeHHUSI.
7.Petienne sSKCIepUMEHTAIBHBIX 3371a4 110 TeMe «MeTalTby.

XuMus M OKpyKaLias cpeaa

Crtpoenue 3emiu: SApo, MaHTHUS, 3eMHAs KOpa, MX XUMHUYECKU cocTaB. JIutocdepa u e€ xumudeckuit coctaB. Munepainsl. Pyapl. Ocagounbie
nopobl. [TonesHsie uckomaemple. XUMUYECKUH cOocTaB THIpochepbl. XMMUYECKHI COCTaB aTMOCH EpHI.

VIcTOYHUKH XUMHUYECKOTO 3arps3HeHUs OKpY Karoliei cpenbl. [ 1obanpHbie SKOI0rHuecKre MpooIeMbl YeIoBeYecTBa: MapHUKOBBIHN 3 dekT,
KHUCTIOTHBIE JTOKTU, 030HOBBIE JABIPbI. MeXayHapoIHOE COTPYTHUYECTBO B 00IaCTH OXPaHbl OKPYKAIOIIEH CPebl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enéHass XUMHI.

JleMoOHCTpanun
Buneodparments! u cnaiiasl «CTpoeHne 3emMiid U €€ XUMHUYECKH COCTaBy.
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Komnekuyst MUHEpaIOB U TOPHBIX IIOPOLI.
Koyneknusa «Pynpr metaninosy.
Buneodparmentst u cnaiiapl «I mobanbHbIe 9KOJIOTHYECKHE TPOOIEMBI YET0OBEYECTBAY.

JlaGopaTopHBbIe ONBITHI
45.M3yueHue rpaHuTa.

O06o00menne 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

HoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHY

Crtpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKOTo 3emeHTa B [lepunonnueckoii cucreme. CTpoeHUE BEIIECTBA: XUMUYECKas CBSI3b U
KPUCTAJUTHYECKUE PEIIETKH. 3aBUCMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB (METANIOB, HEMETAJIOB, OJIATOPOIHBIX Ta30B)
OT TMOJIOKEHHUs 3JIeMEHTOB B [lepunoanueckoii cucreme. TUIIONOTHSI HEOPTaHUYECKUX BEIIECTB, ACJIICHHE UX Ha KJIacchl U rpymbl. [IpencraButenu.
[Ipu3Haku U yCcIoBUs MPOTEKAHUS XUMUYECKUX PEAKIIUi. TUIONIOTHS XUMUUECKUX PEAKIIMH 10 pa3IMYHbIM OCHOBaHUsIM. Peakiiuu noHHOTO
oOMeHa. OKUCIUTETHbHO-BOCCTAHOBUTENBHBIE PEAKIIUU.

XUMHYECKUE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUUECKHE CBOMCTBA COIE00Pa3yIOIIUX OKCUIOB, THAPOKCUIOB (OCHOBAHUH, KUCIIOT U
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.
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TemaTn4eckoe nnannpOBaHne.S KJIacc

Ne Bcero KoanuecTBO
Pasznen, Tema
JacoB NMPAKTHYECKUX padoT KOHTPOJIbHBIX PadoT

1 HavanbHble HOHATHSA B 3aKOHBI 19 2 1
XAMUHA

2 Baxueiinme MIPEACTaBUTEIIN 18 3 1
HEOPTaHUYECKUX BEIIIECTB.
KonuuecTBeHHBIE  OTHOILIEHUS B
XAMUA

3 OCHOBHBIE KJIACCHI HEOPTAaHHYECKHUX 10 1 1
COCIMHCHUI

4 [lepuonnyeckuii 3aK0H U 8 - -
[Tepuoanueckas cucrema
XUMHUYeCcKuX ayiemeHToB/]. 1.
MeHieneeBa M CTpOEHHE aToMa

5 Xumudeckas cBI3b. OKUCIUTEILHO- 13 - 1
BOCCTAHOBUTEJIBHBIC PEAKITUU
Hroro 68 6 4
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TemaTuueckoe IJIAHUPOBAHHE. 9 KJaacc

Ne Bcero KounyecTBo
Pa3nen, tema
4acoB NPAKTHYECKUX padoT KOHTPOJIbHBIX padoT

1 [ToBTOpeHME U 0600IIEHNE ) - -

CBEJICHUH IO KypcCy 8 Kiacca.

XUMHYECKUE PEAKIIUU
2 XUMHYECKHE PEaKIIUU B PACTBOpax 10 1 1
3 Hewmeramibl u uX coeqnuHEHUs 25 4 1
4 MerTajuisl ¥ UX COSTUHEHUS 17 2 1
5 XHUMHS ¥ OKpYXKarolas cpeaa 2 - -
6 OO0o01IeHre 3HAHWN MO0 XWMHH 32 7 1

KYPC OCHOBHOM HIKOJIBI

Hroro 66 7 4
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