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1. INIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOTI'O IIPEIMETA
IIpenmeTHble pe3yabTaThbl 00y4eHUus1 XMMUM B 8-9 Kaccax
Buinycknuk nayuumesn:

—  XapaKTepHu30BaTh OCHOBHBIC METO/IbI MO3HAHMS: HAOIIOACHNE, U3MEPEHUE, IKCIIEPUMEHT;

— ONHCHIBAaTh CBOWCTBA TBEPABIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIACHAS HX CYIIECTBEHHBIE
IIPU3HAKY;

—  packpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATUU «aTOM», «MOJIEKYJIa», «XUMHYECKUN SJIEMEHT»,
«IPOCTOE BELIECTBO», «CII0KHOE BELIECTBO», «BAJIEHTHOCTb», «XMMHYECKas pPEaKUUs», HCIOJb3Yys
3HAKOBYIO CUCTEMY XUMMUH;

—  packpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOM TEOpUU;

—  pa3nuyaTh XMMHYECKHE U (PU3UYECKUE SIBICHUS;

—  Ha3bIBaTb XUMUYECKHUE JIEMEHTHI;

—  OIpeAeNsiTh COCTaB BEUIECTB M0 UX (hopMyliaMm;

—  OIpenessATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCAMHEHUSX;

—  ONpEeAessATh TUIl XUMUYECKUX PEAKLIUN;

—  Ha3bIBaTh IPU3HAKH U YCJIOBHS IMPOTEKAHUS XUMUUYECKUX PEAKIIHil;

—  BBUBJIITh NPHU3HAKH, CBUACTENIbCTBYIOIIUE O MPOTEKAHWUM XUMUYECKOM PEAKLUHU IPU BHIIOJIHEHUU
XUMHUYECKOTO ONBITA;

—  COCTaBJIATH GOPMYJIbI OMHAPHBIX COCTUHEHUI;

—  COCTaBJISITh YPABHEHUS! XUMUYECKUX PEAKLU;

— coOmroaath mpaBuiia 6e30MacHoi paboOTHI P MPOBEICHUU OIIBITOB;

—  TIOJIB30BATKCS JIAOOPATOPHBIM 000PYAOBaHUEM U TOCYI0H;

—  BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB;

—  BBIUUCIISITH MAacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popmyre coeTMHEHHUS,

—  BBIYMCIATH KOJMYECTBO, 0OBEM MIJIM MAacCy BEIIECTBA MO KOJIMYECTBY, 0ObEMY, MAacce peareHTOB WM
MIPOJYKTOB PEAKIUU;

—  XapakTepHu30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB: KUCIOPOia U BOAOPOAA;

—  IoJslyyaTb, COOMPATh KUCIOPOJ U BOJOPOLI;

—  pacro3HaBaTh ONBITHBIM ITyTeM I'a3000pa3Hble BELIECTBA: KUCIOPO, BOJIOPO;

—  packpbIBaTh CMBICI 3aKOHa ABOTajpo;

—  PacKpbIBaTh CMBICI MOHATHH «TETIOBOM 3 (EKT peaKiiumy, «MOJSIPHBIH 00beM»;

—  XapakTepu30BaTh (PU3MUECKUE U XMMUYECKHE CBOWCTBA BObI;

—  PacKpbIBaTh CMBICII TOHITHS «PACTBOPY;

—  BBIUUCIISITh MAaCCOBYIO JIOJII0 pAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

—  IPUTOTOBIIATH PACTBOPHI C ONPEIAECICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

—  Ha3bIBaTh COEAMHEHUS M3YUYECHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

—  XapakTepu3oBaTh (PHU3HUECKHE U XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BEIIECTB:
OKCHJIOB, KHUCJIOT, OCHOBaHHUM, COJICH;

—  OINpEAEATh NPUHAUIEKHOCTD BELIECTB K ONPEAEIECHHOMY KJIACCy COEANHEHUI;

—  COCTaBJIATH (OPMYJIbI HEOPraHMUYECKUX COCTUHEHHUI U3yUeHHBIX KJIaCCOB;

—  TPOBOJAUTH ONBITHI, MOATBEPXKIAAIONINE XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB HEOPTaHMYECKUX
BELIECTB;

—  PAaco3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCJIOT U ILEI0YEHN 110 U3MEHEHUIO OKPACKH MHIUKATOPA;

—  XapakTepHu30BaTh B3aUMOCBSI3b MEX]y KJIaCCAMU HEOPTAHUUYECKUX COEANHEHU;

—  packpsiBaTh cMbIci [Iepuoanueckoro 3akona [[.11. Menneneesa;

—  0OBACHATH (PU3MUECKUI CMBICT aTOMHOTO (IIOPSAKOBOTO) HOMEpAa XMMHMYECKOTO 3JIEMEHTa, HOMEpOB
rpyIbl U ieproa B nepuoandecko cucreme J1.1. Menneneena;

—  OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHs CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B MpeesaX MajbIX
MEPUOJIOB U IIABHBIX MOATPYIIIT;

—  XapakTepHu3oBaTb XUMHYECKHE HJIEMEHTHI (0T BOAOPOJA 10 KallbliMsi) Ha OCHOBE HUX IOJIOKEHUS B
nepuoanueckoit cucreme J1.1. MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB;



COCTaBJIATb CXEMbl CTPOEHHsS aroMoB IepBbIX 20 n3yeMeHTOB mnepuoanyeckol cucremsl JI.U.
Menneneena;
PacKpBIBAaTh CMBICI IIOHATUN: «XUMHUYECKAs! CBA3bY», «3JIEKTPOOTPHULIATEILHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKHU;
OIIPEAEIATh BUJ XUMUYECKON CBA3M B HEOPraHUYECKUX COCIUHEHUX;
n300pakaTh CXEMBbl CTPOCHHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HBIMH BHUJAMH XHMHYECKHX
CBSI3€H;
pPacKpbIBaTb CMBICI IIOHATHH «HMOH», «KAaTHOH», «AHUOH», <(QJIEKTPOJIATBHD), «HEIIEKTPOJIUTHI,
«QIEKTPOJIMTHYECKAS JUCCOLMALMSY, «OKUCIUTENbY, «CTEINEHb OKHUCICHUS» «BOCCTAHOBHUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;
OIIPEAEIATh CTEIEHb OKUCICHHS aTOMa 3JIEMEHTA B COCIMHEHNUM;
PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON JUCCOLUALNY;
COCTaBJIATh YPAaBHEHMS DJIEKTPOIUTHUECKON IUCCOLMALIN KUCIIOT, IIEJI0Y€EH, COJIEH;
OOBSICHATB CYIIHOCTb IIPOLIEcCa IIEKTPOJUTHUECKON AUCCOLMALIMY U PEAKLIUI HOHHOTO OOMEHa;
COCTABIISITH TOJIHBIE U COKpAIllEHHbIC HOHHBIC YPaBHEHUS peakiinu oOMeHa;
OIIpeAEIATh BO3MOKHOCTD IIPOTEKAHUSI pEaKIMii HOHHOTO OOMEHa;
IIPOBOJIUTH PEAKIIMH, IIOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JINYHBIX BEIECTB;
ONPEIEATh OKACIUTENDb U BOCCTAHOBUTEIID;
COCTABJISITh YPABHEHHS OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIAM;
Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XMMUYECKON peaKIui;
KJ1accu(UIUpPOBaTh XMMUYECKUE PEAKLIUH 110 PA3IMYHBIM IPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBS3b MEXJy COCTaBOM, CTPOEHUEM U CBOWCTBAMHU HEMETAILIOB;
IIPOBOJIUTH OMBITHl IO MOJYYEHUIO, COOMPAHHMIO U H3YYCHMIO XUMHUYECKHUX CBOWCTB Ta3000pa3HbIX
BELIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;
pacrio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBIA I'a3 1 aMMHAK;
XapaKTEPU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OpPraHMYECKHE BEILECTBA 110 UX (GopMyJie: METaH, ITaH, 3TUJIEH, METAHOJI, TaHOJI, TJIUIEPHUH,
YKCYCHasi KMCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEapUHOBAs KUCIIOTA, OJICMHOBAs KUCIIOTA, ITIF0K034;
OLICHUBATh BIIMSHUE XUMUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH CPeibl HA OPTraHU3M YEJI0BEKa;
IPaMOTHO 00OpalaThCs C BEIIECTBAMU B IOBCEITHEBHOM JKU3HU
ONPEIEIATh BO3MOKHOCTb IIPOTEKAHUS PEAKIIMM HEKOTOPBIX MPEACTABUTEIEH OPraHMYECKUX BELIECTB C
KHMCJIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TAJIOTE€HAMM.

Boinycknuk nonyuum 603mM03#CHOCHIb HAYUUMbCA:

BBIJIBUTATh U MPOBEPSITh HKCIEPUMEHTAIBHO THIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB HAa OCHOBE
UX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh B XMMHUECKHUE PEAKIIUU, O XapaKTepe U MPOIyKTaxX
PA3IINYIHBIX XUMHUYCCKUX peaKuHﬁ;

XapakTEepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUI0O U CBONCTBaM, YCTaHaBIMBAaTh NPUYHUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKY JAaHHBIMU XapaKTEePUCTUKAMHU BEILIECTBA;

COCTABJIATH MOJICKYJIAPHBIC U ITOJTHBIC HOHHBIC YPABHCHUA 110 COKpAallICHHBIM NOHHBIM YPABHCHUAM,
IMPOrHO3UPOBATH CHOCO6HOCTB BCIICCTBA TIIPOABIIATH OKHCIIMTCIBHBIC HWJIWM BOCCTAHOBUTCIBHBIC
CBOICTBA C YYETOM CTENEHEW OKUCIICHHS 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTAaB;

COCTABJISITh ~ yPAaBHEHHUS  pEaKlUMi, COOTBETCTBYIOLIUMX  MOCIIEIOBATEIBHOCTH  MPEBpPAILLCHUN
HCOPTraHNYCCKUX BCIICCTB PAa3JIMYHBIX KJIaCCOB;

BBIJIBUT'aTb W IIPOBEPATH OSKCICPHUMEHTAJIBHO THUIIOTE3bI O PE3yJbTaTax BOB}IGf/iCTBHH Pa3INYHBIX
($hakTOpoB HAa U3MEHEHHE CKOPOCTH XUMHUUYECKOHN peaKinuu;

HUCIIOJIB30BATh HpI/I06peTeHHLIe SHAaHUA [JId 3KOJOTUYCCKU TI'PaMOTHOI'O IMOBCACHUA B OKPY)KaIOH_[eI\/'I
cpene;

HCIIOJIB30BATh HpI/IOGpeTeHHbIe KJIIFOYCBBIC KOMIICTCHIWU IIPU BBIIIOJHCHUU IIPOCKTOB U yqe6H0-
UCCIIEIOBATENLCKUX 3a]1a4 10 U3YYCHHUIO CBOWMCTB, CIIOCOOOB MOMyUEHHUS U pACIIO3HABAHUS BEIIECTB;
00BEKTUBHO OLICHUBATh MH(GOPMAIIHIO O BEMIECTBAX U XUMHUUYECKHUX MPOIIECCax;

KPUTUYECKH OTHOCHUTBHCS K TICEBJAOHAYYHOUW HWH(OpMAIMK, HEAOOPOCOBECTHON peKiiaMe B CPEICTBax
MaccoBoi nHMOpMaInu;



—  OCO3HAaBaThb 3HAYCHUE TCOPETUYECCKUX 3HAHUU 110 XUMUHU IS IPAKTUYECKOU JEATEIbHOCTH YEI0BEKA;

— co3daBaTh MOJEIM M CXEMBl JUISI pELICHUs YYeOHBIX M TI03HABaTEeNbHBIX 3a7ay; IOHUMATh
HEOO0XOJAUMOCTh COOJIOACHUS TPENNUCAHUHN, NpPeIaraéMblX B HHCTPYKIUSAX IO HCHOJIb30BAHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMUH U JP.

MertanpeaMeTHble pe3yJbTaTbl OOY4YE€HUS B OCHOBHOW IIKOJE COCTOSAT M3 OCBOEHHBIX YyYallluMCs
MEXIIPEIMETHBIX TOHATHH W YHHMBEPCAJIbHBIX YUEOHBIX MACUCTBUH (peryisTUBHBIC, IO3HABATEIbHBIC,
KOMMYHHUKATHBHbIE), CIHOCOOHOCTM HUX HCHOJb30BAHMUSA B Y4eOHOM, IO3HABATENBHOM M COLMAIBHOMN
MPAKTHUKE, CAMOCTOATEIBHOCTH TIAHUPOBAHUS U OCYIIECTBICHUS YU€OHOW NEATEIBHOCTH M OpraHU3aIlUH
yu4eOHOIro COTpyAHHMYECTBA C IeJjaroraMM M CBEpCTHMKaMM, K IPOEKTHPOBAHUIO U IOCTPOEHUIO
WH/IMBUYaJIbHOM 00pa30BaTEIbHOM TPAEKTOPHUH.

- K BaxHelmmuM memanpeomemnuvim pe3yabTaTaM OCBOCHHUS Kypca XUMUU OTHOCSTCA:

- 1) yMeHHe caMOCTOATENIBHO OMNPEAENATh LENNU CBOEro OO0y4eHHs, CTaBUTh U (POPMYIMPOBATH AJIs
ceOsi HOBBbIC 3a1aud B y4u€Oe M TO3HABATENbHOW NEATENbHOCTH, Pa3BHBAaTh MOTHBBI M HMHTEPECHl CBOEH
IIO3HABATEJIbHOM AEATEIbHOCTH;

— 2) yMEHHE CaMOCTOSITENIbHO IJIAHUPOBATh IYTH JOCTUXKEHUS 1ieJiell, B TOM YHCJIEe aJlbTepHATUBHBIE,
OCO3HAaHHO BBIOMpATh Hanboee A (heKTUBHBIC CIIOCOOBI pEIICHUs YIeOHBIX U MIO3HABATEIHHBIX 3a/1a4;

- 3) yMeHue COOTHOCHTH CBOM ACUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBISTH KOHTPOJIb
CBOEH JEATENbHOCTH B IPOLECCE JOCTHXKEHUS pPe3ysibTaTa, ONPeAessTh CIOCOObl JEHCTBMM B pamKax
MPEUIOKEHHBIX YCIOBHIA U TPEOOBaHMIA, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUU C M3MEHSIOMIEHCS
CUTYaLHE;

- 4) ymeHHe OLEHHBATh MPABUILHOCTD BBHINIOJTHEHUSI YI€OHOH 3a/1aui, COOCTBEHHBIE BO3MOXHOCTH €€
pelieHus;

- 5) BiajeHue OCHOBAaMH CaMOKOHTPOJI, CaMOOLCHKH, HPUHATHS pEIIeHUH H OCYIIEeCTBICHUS
OCO3HaHHOTO BbIOOPA B y4eOHOM! U 1M03HABATEIbHOM 1A TEIbHOCTH;

— 6) yMeHME OmIpeneNsITb IOHATUSA, CO3/4aBaTb O0OOIIEHMS, YCTAaHABJIMBATH  AHAJOIUW,
KJIacCCU(UIUPOBATh, CAMOCTOATEIbHO BBIOMpPAaTh OCHOBAaHUS M KPUTEPUM JUIS  Kiaccuukanuw,
YCTaHABIMBaTh NPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE pPACCYXIECHHUE, YMO3AKIIOUEHHE
(MHIYKTUBHOE, IETyKTUBHOE U 10 AaHAJIOTUH) U JIEJIaTh BBIBOIBL;

- 7) yMeHHe co3/1aBaTh, MPUMEHATh M MPEoOpa30BbIBATh 3HAKM U CHUMBOJBI, MOJEIHU M CXEMBbI IS
peleHus yueOHbIX U M03HaBaTeIbHBIX 33]a4;

- 8) yMeHue opraHu30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIbHOCTb C YYUTEIEM U
CBEpCTHMKaMHU; paboTaTh MHIUBUAYAJIBHO U B TPYIIE: HAXOAUTh 00Iee pelIeHue U pa3penaTb KOHQIUKTHI
Ha OCHOBE COIJIACOBAHMSI MO3UIMH M y4€Ta MHTEpecoB; GOPMYJINPOBATh, APIYMEHTHPOBATh U OTCTaWBATh
CBOE MHEHHUE;

- 9) yMeHue 0Co3HaHHO MCIOJIB30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUHU C 33Jaueil KOMMYHUKALUU
JUIS  BBIPQXXEHHUS CBOMX UYBCTB, MBICIEH M MOTPEeOHOCTEH; IUIAHUPOBAHUS M PETYIALUU CBOEH
JESTEIbHOCTH; BJIAZICHUE YCTHON M MUCbMEHHOM pEYbl0, MOHOJIOTUYECKOW KOHTEKCTHON PEYBIO;

- 10) dopmupoBanue u pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIIOJIB30BaHUS WH(OOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

- 11) <¢opmupoBaHue u pa3BUTHE DSKOJOTMYECKOIO MBIIIJICHUS, YMEHHME TNPUMEHATh €ro B
M03HABATEIbHOM, KOMMYHHKAaTUBHOM, COLMAIILHON NPAKTUKE U MPO(HECCHOHAIbHOW OPUEHTAINH.

JInYHOCTHBIE pe3yJIbTAThI

1) hopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHUIO, U CIIOCOOHOCTH yJaIerocs K
CaMOpPAa3BUTHUIO M CAMOOOPa30BaHHUIO HA OCHOBE MOTHBALIMH K 00yJIEHHUIO W TIO3HAHHUIO;

2) popmupoBaHE TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY M ITOCTPOCHUIO TAIbHEWIIICH HHAMBUAYaIbHOM
TpaeKTOpuHu 00pa3oBaHMs Ha 0a3e OPHEHTHUPOBKHU B MUpPE TTpodeccuii U MPo(hecCHOHABHBIX MPEATOYTSHHH,
C y4€TOM yCTOMYMBBIX IMO3HABATEIbHBIX HHTEPECOB M HA OCHOBE ()OPMHUPOBAHUS YBAKHUTEIHLHOTO
OTHOIICHUS K TPYIY, Pa3BUTHS ONBITA yIACTHSI B COL[MATIBHO 3HAUNMOM TPY/IE;

3) popmupoBaHNe KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEPCTHUKAMH, JIETBMH CTapIIEro U MIIJIIIET0 BO3pacTa, B3POCIBIMH B IIpoIiecce 00pa3oBaTeIbHON,
OOIIIECTBEHHO IOJIE3HOM, yu4eOHO-HUCCIIe0BATENBCKOM, TBOPUECKOM U APYrUX BUAOB JIEATEIBHOCTH;



4) dbopmMHUpOBaHUE IIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAYKHU U OOIECTBEHHOH MPAKTUKH, YIUTHIBAIOIIETO COIIMANIBHOE, KYJIBTYPHOE, SI3BIKOBOE, TYXOBHOEC
MHOT000pa3ne COBPEMEHHOTO MUPA;

5) dopmupoBaHUe IIECHHOCTH 3I0POBOTO M 6E30MaCHOI0 00pa3a KHU3HU; YCBOCHHE TPABHII
HHAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 6C3OHaCHOFO IIOBCACHUA B I-IpC?)BI)I‘-L?H\/'IHI)IX CUTyalluAX, YIrpOKaromunux
’KU3HHU | 3[I0POBBIO JIFOJICH;

6) GpopmMHpOBaHHE OCHOB YKOJOTHUECKOM KYJIbTYPhl, COOTBETCTBYIOIICH COBPEMECHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIIJICHHUS, PA3BUTHE OIBITA KOJOTHYSCKH OPHEHTHPOBAHHOM pedIeKCHBHO-OLIEHOYHOM
u HpaKTI/I‘-IeCKOI\/JI ACATCIIbHOCTU B )KU3HCHHBIX CUTyalUAX.



2.COAEP) XAHUE YYEBHOI'O IIPE/IMETA, KYPCA

8 kunacce

Paszoen 1. Ocnosnvie nonamua xumuu (ypo8eHsv AMOMHO-MOIEKYIAAPHBIX NPEOCIACIEHUIL)

[Ipeamer xumuu. XuMus Kak 4acTh €CTECTBO3HaHUs. BellecTtBa u ux coiictBa. MeToapl MO3HAHUS B
XUMHH: HabOmoaeHue, skcnepuMeHT. [Ipuémbl Oe3omacHOi paboOTHI ¢ 0O0OPYJOBaHMEM M BEIICCTBAMH.
Crpoenue miamenu. Yuctole BemecTa U cmecd. CriocoObl OYMCTKH BEIIECTB: OTCTauBaHue, PUIBTPOBAHUE,
BBIIIAPUBAHUE,  KPUCTAUIM3ALMS, AUCTWLISUMA. DU3NYECKUE W XUMHUYECKUE SIBICHUSA. XHMHUYECKHE
peakuuu. [Ipu3Haku XMMHUYECKUX PEAKLUN U YCIIOBUS BOSHUKHOBEHMS M TEUCHUSI XUMUYECKUX PEAKLIUM.

ATomBI, MOJIEKYIBl W HOHBL. BemiecrBa MOJEKYJIIPHOTO M HEMOJIEKYJISPHOIO  CTPOEHUS.
Kpucrannuueckue u amopdusie Bemecta. Kpucraminueckue peméTku: HOHHAs, aTOMHAasi U MOJIEKYJIsipHasl.
3aBUCUMOCTb CBOMCTB BEILIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKH.

[IpocTble U clnoOKHBIE BEHIECTBA. XUMHUYECKUN 3JIEMEHT. MeTamibl U HeMeTaulbl. ATOMHAsl €IMHULIA
Maccel. OTHOCUTENbHAS aTOMHAasi Macca. SI3bIK XMMHMH. 3HAKU XUMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. Xumuueckue (opmyssl. OTHOCUTENbHAas MoJeKylspHas wmacca. KadecTBeHHbBI Hu
KOJIMYECTBEHHBI COCTaB BEIIECTBA. BplumcineHns 1o XuMudeckuM ¢Gopmyiaam. MaccoBas 1ods
XUMHUYECKOT'O 3JIEMEHTA B CII0KHOM BELIECTBE.

BaneHTHOCTh XMMHYECKHX JIeMEHTOB. OnpeieNieHre BaICHTHOCTH 3JIEMEHTOB 110 (hopMysie OMHApHBIX
coenuHenuii. CocTaBieHne XUMUIECKUX (popMyn OMHAPHBIX COETMHEHHIA IO BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yY€HHE. 3aKOH COXpaHEHHUs Macchl BemiecTB. JKU3Hbp U AesTenbHocTh M. B.
JlomonocoBa. XuMuueckue ypaBHeHHs. THUIIBI XUMUYECKUX PEAKIUM.

Kucnopon. Haxoxnenue B mpupoze. [lomyuenue kucnopoma B 1a00paTOpuUu M MPOMBIILIEHHOCTH.
dusnyeckue M XUMHYECKHE CBOMCTBa Kuciopoja. [openue. Oxcuapl. Ilpumenenue kuciopopa.
KpyroBopor kucnopoga B mnpupone. O30H, amioTponus Kuciopoja. Boznyx u ero cocraB. 3amura
aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B mpupoze. [lomydyeHue Bomopojga B 1a0OpaTOPUM M MPOMBIIIIICHHOCTH.
dusnyecknue U XMMUYECKHE CBOMCTBA BOAopoja. Bomopon — BoccTaHoBUTENb. Mephl 0€30maCHOCTH MPH
pabote ¢ Bogopoaom. [Ipumenenue Bogopoa.

Bona. Mertonp! onpeneneHusi coctaBa BOAbl — aHAIN3 U CUHTE3. PU3NYecKre cBOCTBA BOJbl. Boaa B
MPHUPOJIe U CIOCOOBI €€ OuMCTKU. Adpalusi BoAbl. XUMHUYECKHE CBOWcTBa BOJbI. [Ipumenenue Boabl. Boga
— pactBopuTenb. PacTBOpUMOCTB BemecTB B Boje. MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

KonuuectBennble oTHomenuss B xumuu. KomnmuectBo BemectBa. Monbs. MonsipHas macca. 3akoH
ABoraapo. Mossipablii 006EM Ta30B. OTHOCHUTENbHAS TUNIOTHOCTH ra30B. OOBEMHBIE OTHOIIEHUS Ta30B MPH
XUMHUYECKUX PEAKIUAX.

Baxkneiimue kjiacchl HeOpraHMYecKHUX coeauHeHui. OKcHbl: cocTaB, kiaccupukanus. OCHOBHbIE U
KUCIOTHBIE OKcuabl. Homenkiarypa oxcumoB. dusznueckue M XUMHUYECKHME CBOWCTBA, ITOJNYYEHHE U
IIPUMEHEHHE OKCHJIOB.

I'unpokcunpl. Knaccudukarmus ruapokcuaoB. OcHoBanusi. CocraB. lllénoun u HepacTBOpuMBIE
ocHoBanus. HomeHknatypa. @u3nyeckre U XUMHUYECKHE CBOMCTBA OCHOBaHWW. Peakuus HeHTpanu3aiuu.
[TonydeHnue u mpuMeHeHNEe OCHOBaHU. AMDOTEPHBIE OKCUABI U TUIPOKCUIBI.

Kucnotel. Cocra. Knmaccudpukanus. Homenknarypa. ®Ou3ndeckne U XUMHUECKHE CBONCTBA KHCJIOT.
BrITecHUTENBHBIN psAJT METAJUIOB.

Comu. Cocras. Knmaccudukamus. Homenknarypa. ®dusndeckue cBoiCTBa cojiei. PacTBopuMoCTh coseit
B Bojie. XUMHUYeckue cBoicTBa comneil. CriocoObl momydeHus coneit. [Ipumenenue comneit.

['eneTnveckast CBSA3b MEKy OCHOBHBIMH KJIaCCaMU HEOPTraHWYECKUX COETUHEHMI.

JdemMoHcTpanuu

YucThle BelecTBa U CMECH.

CoxpaHeHue CBOWCTB BEUIECTB B CMECSX.

Pa3nenenuie rereporeHHbIX cMecel (PUIbTPOBaHUEM.

Pu3nyecKue 1 XUMHUYECKUE SABIEHUS.

[Ipr3HaKK XUMHUYECKUX PEAKIIHI.

OnBIThL, WJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS] MACChl BEIIECTB MPU XUMUYECKUX PEaKLIUsIX.
OO0pa3ibl TBEPIBIX U KUIKUX BEIIECTB KOJIMYECTBOM | MOJIb.

BemectBa MOJIEKYIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

N~ wWNE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22,
23.
24,
25.
26.
217.
28.

Merauibl.

Hewmeramnsl.

[Tony4yeHnue Kuciopoia U3 MepMaHraHara Kajius 1 coOMpaHue METOJIOM BBITECHEHHS BOJIBI.
['openue B kucnopoie Maruus, cepsl, pocgopa.

Pabora annapara Kunma.

Hanonnenue MbUIBHBIX ITy3bIpeil CMECHIO BOIOPOA C BO3IyXOM U UX MOJKUTaHHE.
ITpoBepka Boopoa Ha YUCTOTY.

["openue Bogopoa Ha BO3IyXe U B KUCIOPOJE.

Boccranosnenue Bogopogaom okcuaa meau(ll).

OTHo1eHue BOJIbI K HATPHUIO, MATHUIO, ME/IH.

OTHo1IeHnE BOBI K OKCUIaM Oapus U xKemesa.

HcnpiTanue pacTBOPOB HIeNI0Uei METHIIOPAHKEM, TAKMYCOM, (heHOoN(DTaTIeHHOM.
BsaumopetictBue okcugoB yriepoaa (IV) u dochopa(V) ¢ Bomolt M HCIBITAHUE TOTYYEHHBIX
PacTBOPOB METUIIOPAHIKEM, JTAKMYCOM, PeHOIPTaICHHOM.

OTtcyTcTBUE XUMUUYECKOM peakLiy BOJIbI C OKCUIOM KPEMHHUS.

CepHnas, a3otHas, pocopHast KHCIOTHI KaK MPEACTABUTETN KUCIOPOACOACPKAIIUX KUCITOT.
CoutsiHasi KUCIIOTA KaK MPEACTaBUTENb OECKUCIOPOIHBIX KUCIIOT.

OO0pa3s1bl cosiei.

OTHollIEHNE METAJUIOB K PACTBOPY COJITHOM KUCIIOTHI.

B3aumopeiictBue okcuaa meau(ll) ¢ pactBopom cepHON KHCIIOTHI.

B3aumoneiictBue rugpokcuaa meau(ll) ¢ pactBopom cosisiHON KUCIOTHI.

JlaGopaTopHbIe ONBITHI

CoNoUA~AWNE

10

11.
12.
13.

14

Ornucanye BHEIIHETr0 BUA MMPOCTHIX U CIIOKHBIX BEIIECTB.

CocraBnenue Mojieneil MoeKys OMHAapHBIX COEAMHEHUH.

[IpokanuBanue MeIHOM MPOBOJIOKHU B TJIAMEHU CIUPTOBKHU.

O3HakoMiieHHE ¢ 00pa3liaMu METAJUIOB U HEMETAJIIOB.

Onucanue BHEUIHETO BUAA IPUPOIHBIX OKCHJIOB U COCTaBIIEHHE UX (popMyI.
[Tomyuenue Bogopoaa B mpudope .M. Kupromuna.

CobupaHue BoJJopoJia METOJJIOM BBITECHEHHUS BO3/AyXa.

ITpoBepka BOgOpOa HA YUCTOTY.

M3MeHeHne pacTBOPUMOCTH MEIHOTO KYIOpOca MPH pa3HbIX TEMIEpaTypax.
BsanmopelicTBie OKCHIa KaIbIUs C BOJOH.

M3MeHeHrne OKpacKU MHMKATOPOB B paCTBOPAX KUCIOT U LIENIOUEii.
CpaBHeHUE OKpaCKU MHIAUKATOPOB B COJISHOM M CEPHOU KHCIIOTaX.
OnucaHue BHELIHETO BUAA U PACTBOPUMOCTH PA3HBIX COJIEH.

. Peakuus HeTpanuzamnuu.
15.
16.

Pasnoxxenue runpokcuna meau (I1) mpu HarpeBanum.
AMoTepHOCTb.

IpakTnyeckue 3aHATHSA

1.

2
3.
4.
5

[Tpuemsbl 6e30macHoil paboThl ¢ 000pyI0BaHKE U BeniecTBaMu. CTpoeHue MIaMeHH.

OuncTka 3arpsA3HEHHON OBAPEHHON COJIH.

ITony4yeHue u CBOMCTBA KUCIOPOAA.

[TpurotoBneHne pacTBOpa C OIPEIEICHHON MacCcOBOIl J10JIel pacCTBOPEHHOI'O BElIeCTBa (COJIH)
Pemenne oskcnepuMeHTanbHBIX 3agad 10 TeMe «BakHeilmme Kiacchl HEOPraHMUYECKUX
COCIMHEHUI.

PacuerHble 3agaun

1.
2.

MaccoBas 101151 XMMHYECKOTO 3JIEMEHTA B CJI0KHOM BEILECTBE.

Pacuer kosMuecTBa BelecTBa IO M3BECTHOMY YHMCIIYy 4YacThll. Pacder konuyecTBa BELIECTBA II0
YPaBHEHHIO XUMUYECKOU PEAKIINH.

Pacuer momnsipHOI Macchl BemecTBa 1o ero opmysie. PacueTsl Macchbl BEIeCTBa M0 U3BECTHOMY €0
KOJINYECTBY U OOpaTHBIE PACUETHI.

Pacdersl Mo XMMHMYECKMM YPAaBHEHMSM MAacChl OJHOTO U3 YYaCTHHKOB XHMHYECKOW PEAaKIMH II0
MU3BECTHOM Macce IPyroro y4acTHHKA.
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Pacyer mnoTHOCTH ra3a mo ero MoJIIpHOW Macce U MOJIIPHOMY O0BEMY.

6. PacyeTbl Mo XMMHYECKUM YpaBHEHHSIM MAacChl OJHOTO U3 YYaCTHUKOB XHMHYECKOM peaklHH IO
W3BECTHOMY 00BEMY JIPYroro y4acTHUKA, HAXOSIIErocs B Ta3000pa3HOM COCTOSTHUU.

7. Pacderbl MO0 XMMHYECKUM YPABHEHUSIM C HCIOIb30BaHUEM 0ObEMHBIX OTHOIICHHI Ia30B.

Pazoen 2.1lepuoduueckuii 3akon u nepuoouueckas cucmema xumuyveckux rnemenmos /[. H.
Menoeneesa. Cmpoenue amoma

[lepBoHayanbHbIE MONBITKH KJIACCU(UKAIIMU XUMHUYECKUX dJIeMeHTOB. [loHsTHE O rpymmax CXOIHBIX
a5eMeHTOB. EcTecTBEHHBIE CEMEICTBA 1IEI0YHBIX METAJUIOB U rajloreHoB. biaropoansle rassl.

[lepmonnueckuit 3akon J[. M. MenneneeBa. llepuoanueckas cucremMa Kak €CTECTBEHHOHAy4YHas
KJaccu(uKanus XMMUYECKHUX 3JIeMeHTOB. TabnuuHast hopma mpeacTaBIeHHUS KIACCU(PUKAIIMA X UIMUYECKUX
anemeHToB. CTpyktypa Tabmuisl «llepuoanueckas cucrema xumudeckux siaemeHtoB [[. M. MenneneeBa»
(xopotkast popma): A- u b-rpymnmbl, nepuoabl. PU3MYECKUH CMBICT TOPSIKOBOTO 3JIEMEHTa, HOMEpa
nepuojia, HoMepa Ipymbl (s 3JIEMEHTOB A-TPyII).

Crtpoenne aroma: sapo W 3JEKTpoHHAs 00onouka. CocTaB aTOMHBIX siiep: MPOTOHBI M HEHTPOHBI.
W3oTtombl. 3apsag aToMHOrO siipa, MacCOBOE YHWCIO, OTHOCHTeNbHas aToMHas Mmacca. CoBpeMeHHas
(bopMyIHPOBKA MOHITHS «XUMHYECKHI FIIEMEHT.

DnekTpoHHass 000J0YKa aToMa: MOHATHE 00 DHEPreTUYeCKOM YpOBHE (DPIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3allOJIHEHHE DJIEKTPOHHBIX CJIOEB Yy aTrOMOB 3JIEMEHTOB IE€PBOIO—TpPETHETO IEPHOJIOB.
CoBpemeHHas (OpMYIHPOBKA MEPHOIUUECKOTO 3aKOHA.

3HaueHue mnepuoanyeckoro 3akoHa. Hayunble noctwxenus JI. WM. MenneneeBa: wucnpaBieHHe
OTHOCHUTENIbHBIX aTOMHBIX MacC, MpeACKa3aHUE CYIIECTBOBAHHS HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKU
XUMHUYECKUX JIEMEHTOB B IIEpUOANYECKOM cucteme. JKu3Hp u aesrensHocts [. M. Menaeneesa.

Pazoen 3. Cmpoenue eeujecmea

DNEeKTPOOTPULATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHbBIE BU/Ibl XUMUYECKOM CBSI3U: KOBaJIEHTHAs
HEMoJIsIpHasi, KOBAJCHTHAs MOJIApHAs, MOHHas. BaleHTHOCTh 3JIEMEHTOB B CBETE AJIEKTPOHHOW TEOPHH.
Crenensp okucnenus. [lpaBuia onpenenenus cTeneH! OKUCIEHUS JIEMEHTOB.

JdemMoHcTpanuu

1. Mogaenu KpUCTAIIMYECKUX PEIIETOK BOJBL, XJIOpUIa HaTpHsl, ajmMa3a u rpadura.
JlabopaTopHbIe ONbITHI

1. CocraBrieHue MOIENIEeH MOJIEKYII.

2. Omnucanue GpU3NYECKUX CBOMCTB BELIECTB C Pa3HBIM THIIOM KPUCTAJUIMYECKON PEIIETKH.



9 kuacc

Pazoen 1. Muozoobpazue xumuueckux peaxyuii

Krnaccudukanus XUMHYECKUX PEAKIU: peakluyd COSAMHCHHS, DPA3JIOKECHHUS, 3aMEIIeHUs, OOMEHa.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peaKUuU. OKUCIUTENb, BOCCTAHOBUTENb, IMPOLIECCHl OKUCICHUS H
BoccTaHoBJeHUsl. (CocTaBlieHHWE YpPaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM C MOMOILIBIO
METO/Ia 3JIEKTPOHHOTO OanaHca.

TermmoBeie 3PQPEKTH XUMHUECKUX pEAKIUNA. DK30TEPMUUYECKHUE M JHIOTCPMUYECCKHE PEAKIUH.
Tepmoxumuueckue ypaBHEHMsS. Pacu€Tel MmO TEpMOXMMHUYECKHM YpaBHEHHUSIM. CKOPOCTh XUMHUYECKHUX
peakuuil. DakTophl, BIUAIOIIKAE HA CKOPOCTh XMMHUYECKMX peakuuii. llepBoHaudanpbHOE IpEnCTaBICEHHE O
KaTaJluse.

Oo6patumbie peakiun. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

XHWMHUYECKHE PEaKIMU B BOJHBIX PacTBOpax. DJIEKTPOIUTHI U HEANEeKTpoauTel. Monbl. Katnonsl u
aHUOHBL. ['mMapaTHas Teopus pacTBOPOB. DIEKTPOJIUTUUECKAS JUCCOLMAIIUS KUCIOT, OCHOBAHUMN U COJICH.
CnaOble 1 cusIbHBIE NIEKTPOIUTHL. CTENeHb AUCCOINAINH.

Peakiium noHHOTO OOMeHa. YCIOBHS TEUEHHUS pEaKkIUil MOHHOTO OOMEHa J0 KOHLA. XHMHUYECKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAMHEHUN B CBETE MPECTABICHUN 00 3JIEKTPOIUTUYECKOM
JUCCOIMAIIMU U OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuusx. [IoHsTHE 0 THAPOIN3E CONEH.
JdeMoHcTpamun

1. U3meHeHus CKOPOCTH XMMHUUYECKOW PEAKIIMH MPU HAIPEBAHUU BEIIECTB.

2. H3ydeHue 3JIeKTPONPOBOIHOCTH BEIECTB H PACTBOPOB.

3. BzaumojeiicTBue pacTBOPOB: a) THAPOKCHIA HATPUS W A30THOW KHCIOTHI; 0) CEpHOH KHCIOTHI H

TUIPOKCHUIA Kajus; B) KapOOHATa HATPUS U COJSTHOM KUCIOTHI; T') cynbdaTta meau(ll) u ruapokcuaa
KaJIusl.

4. PactBopenue ruapokcuaa xeinesa(lll) B pactBope cepHOit KHUCIOTHI.

5. DHJIO0TEpMUYECKHE peaKLUu.

6. DK30TepMUYECKUE PEaKIIUU.

JlaGopaTopHble ONBITHI

Okucnenre MeIu KUCiIopo10M BO31yXa.

Boccranosnenue oxcuna meau(ll) Bogopomgom.

BnusHre KOHIIEHTpALMK Ha CKOPOCTh XUMHUECKOM pEaKIINH.

BiustHue moBepXHOCTH CONMPUKOCHOBEHUSI HA CKOPOCTh XMMHYECKOM peaKIluu.

Bnusgnaue kaTanu3aropa Ha CKOPOCTh XUMHUYECKOM pEaKIInH.

N3yueHne BO3MOXXHOCTH B3aWMOJCHCTBUS IMap PacTBOPOB: a) TUIPOKCUIA HATPHUs U a30THOU
kucnotel; 0) xmopunma skene3a(lll) m a30THOW KHUCIOTBHI; B) THUAPOKCHAA HATpUS W XJIOpHUAA
xenesza(lll).

7. OO0mue cBOMCTBA KUCIIOT.

8. OOmme cBOWCTBA MIETOYEH.

9. CaoiicTBa pacTBOPOB COJIEH.

10. XumMudeckue peakiiuu pa3HbIX THUIIOB.

IIpakTHYecKkue 3aHATHA

1. Pemenue skciepUMEHTABHBIX 3a7a4 10 TeMe « T 1.

Pa3zoen 2. Muozoobpa3zue seujecme

Hewmeramnsl. ['amorensl. [lonoxkeHne B MepruOIUYECKON CUCTEME XMMUUYECKUX JIEMEHTOB, CTPOEHHUE UX
atomoB. Haxoxnenune B npuposae. Pusznueckue M XMMHYECKHME CBOMCTBA TayioreHoB. CpaBHUTEIbHAs
XapaKkTepUCTUKa rajoreHoB. [lonmydeHre W NMpUMEHEHHE TalIoreHOB. XJop. Pu3nyueckne W XUMHUYECKHUE
cBoiictBa xjopa. [Ipumenenue xmopa. XmopoBomopoa. PDusmueckue cpoiictBa. [lomyuenue. CoinsHast
kuciota u e€ comu. KadecTBeHHass peakius Ha XJIOPHA-WHOHBI. PacriosHaBaHue XJIOPUIOB, OpPOMHJIOB,
HMOAMNIOB.

Kucnopon u cepa. IlonoxxkeHne B MEPUOTUYECKON CHUCTEME XUMHUYECKUX JJIEMEHTOB, CTPOCHHUE HX
atomoB. Cepa. Amnorponust cepbl. Puznueckue U XUMHUYECKHE cBoiicTBa. HaxoxaeHue B mpupoje.
[Ipumenenne cepol. CepoBomopona. CepoBoaopoaHas Kuciaora u e€ conu. KadecTBeHHass peakiusi Ha
cynbhua-uonsl. Oxcun cepbi(1V). Guzndeckne u xumudeckne cBoicTa. [Ipumenenue. CepHucTas KHUCI0Ta
n eé comu. KauectBenHnas peakius Ha cynbhutT-uoHbsl. Oxcup cepbl(VI). CepHas kucnora. XuUMHUUECKHE
CBOWCTBa pa30aBIIEHHONW M KOHICHTPHPOBAHHOW cepHOM KuCIOTHl. KadecTBeHHas peakius Ha cyibdart-
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MOHBl. XMMHUYECKHE DPEAKIHMM, JIe)KAlUe B OCHOBE IIOJYyYEHUS CEPHOH KHUCIOTHI B IPOMBILIUIEHHOCTH.
[IpumeneHnne cepHO KUCTOTHI.

A3zor u Qocdop. IlonoxeHnne B MEPUOIUUYECKON CHUCTEME XUMHUYECKUX JIIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, (pU3MUecKre U XMMHUYECKHE CBOMCTBa, MoJlyueHHWe U npumeHeHue. Kpyrosopor azora B
npupoae. Ammuak. ®dusmueckue U XMMHYECKHE CBOWMCTBA aMMHUaka, IojydeHue, npumeHenue. Conu
aMMOHUs. A30THas KHUCJIOTa M €€ cBOMCTBA. OKHUCIHUTENBHBIE CBOMCTBA a30THOM KUCHOTHL. [lomyuenue
a30THOM KHUCJIOTHI B J1a0opaTOpuu. XUMUUECKHUE PEAKLUH, JIEKAIIUE B OCHOBE MOIYYEHHsI A30THOM KUCIIOTHI
B NPOMBIIUIEHHOCTH. [IpuMenenne a30THOM KUCAO0THI. COIM a30THOM KHUCIIOTHI U UX IPUMEHEHUE. A30THbIE
yIOOpeHUsI.

docdop. Amnorponus Gochopa. Puznueckue u xumudeckue cooiictsa hocdopa. Oxeun hochopa(V).
®ocdopnas kuciora u e€ conu. Pochopusie y1o0peHus.

VYrnepoa u kpemuuil. I[lonoxxeHne B nepuoInYecKOd CUCTEME XMMHUUYECKHX 3JIEMEHTOB, CTPOEHUE MX
aToMOB. Yriepon. Aimorponus yriepona. Ou3udeckne U XMMHUYECKHUE CBOWMCTBA yrieponaa. AacopOrws.
VYrapHslii ra3, cBoiicTBa U (PM3HOJIOTHYECKOE JICHCTBUE HA OPraHU3M. YTIEKUCIBIN Ta3. YrojdpHas KUCIOTa U
e¢ comu. KavecTBeHHas peakiust Ha kapOoHaT-moHbl. KpyroBopot yriepona B mpupozae. Opranuyeckue
COEJIMHEHMS YIIIepo/a.

Kpemuuii. Oxcun kpemuus(IV). Kpemuueast kucinora u € conu. Crexno. LlemeHr.

Meramnbl. IlonoxeHue MeTamioB B MNEPUOJUYECKOM CHUCTEME XUMUYECKHX 3JIEMEHTOB, CTPOEHUE UX
aToMoB. Mertamnueckass cBsi3b. Du3MuecKkue CBOMCTBA METAJJIOB. PsJ  aKTUBHOCTH METaIOB
(9MEKTPOXUMHUYECKUI PSJl HAMpsHKEHUH MeTayuioB). XUMHUYECKHe CBoMcTBa MeTaiuioB. OOIIMe crnocoOsl
noJyityueHusi Metayio. CIiiaBbl METaJJIOB.

[lenounsle Metauibl. llonokeHue IMIETOYHBIX METAUIOB B IMEPUOAMYECKOM CHCTEME, CTPOCHHUE HX
atoMoB. Haxoxnenne B mnpupone. Puznueckue M XUMHUYECKHE CBOMCTBA IIEJIOYHBIX METAJUIOB.
[IpuMeHeHue MEeT0YHbIX METAJUIOB U UX COEIMHEHU.

[[lenouno3emenbHble MeTauibl. [loJoXKeHUE I1€J0YHO3EMENbHBIX METAJIOB B NEPUOAMYECKOM
cucTeMe, cTpoeHue ux aromoB. Haxoxnaenue B nmpupoae. Marauii u Kanblui, UX BaKHEHUILINE COCIUHEHHUS.
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHnii. [lonoxeHue anroMuHUS B IEPUOJNYECKON CUCTEME, CTpoeHuE ero aroma. HaxoxaeHue B
npuposae. duznyeckue U XHUMUYECKUE CBOMCTBa amtoMuHuUA. [IpuMmeHeHue amoMuHusA. AMQOTEPHOCTH
OKCHJIa U TUJIPOKCHJIA AJIFOMHUHMSL.

Kenezo. IlonoxkeHne »xeneza B INEPUOJMUYECKON CHCTEME, CTPOECHHE ero aroma. HaxoxaeHue B
npupone. PuU3NYECKUE M XUMUYECKHE CBOWCTBA Keje3a. BakHeHIIMe COeOUHEHMs JKele3a: OKCHUBbI,
runpokcuasl u comu xenesa(ll) u sxenesa(Ill). Kauectennsie peakiun Ha noHs! Fe?" u Fe*

JdemMoHcTpauuu
1. ®usudeckuit CBOMCTBAa HEMETAJUIOB (cepa, o1, OpoM, KUCTIOPO.).
2. Mopenu KpUCTAJUIMYECKUX PEIIeTOK ajaMasa u rpadura.
[TosryueHnue XJI0pOBOJOPOJIA U3 KPUCTAINIMYECKOTO XJIOPUJa HATPUsI U KOHLIEHTPUPOBAHHOW CEpHOM
KHCIIOTBHI.
«XJIOPOBOIOPOIHBIN (POHTAHY.
OO6pa31pl IPUPOIAHBIX XJIOPHJIOB.
®dusndeckue CBOMCTBA OpoMa u Hoa.
ITony4yenue m1acTU4EeCKOU Cephl.
B3anmoneiicTBre cepbl ¢ KETE30M.
I'openue cepsl B KUCIOPOJIE.
10 PactBopenue okcuna cepoi(1V) B Bosie U HCTIBITaHHE PACTBOPA UHIUKATOPOM.
11. PacTBOpeHHE CEpHOI KUCIOTHI B BOJIE.
12. OGyrimBanue KOHIICHTPHPOBAHHONW CEPHOM KHCIOTONH OPTaHUYECKUX BEIIECTB.
13. BzaumozeiicTBuEe KOHIEHTPUPOBAHHBIN CEPHOM KUCIOTHI C MEJIBIO.
14. T'openue dhocdopa B kucimopoze.
15. Ilonyuenue ammuaka.
16. «kcAMMuauyHbIi GOHTAHY.
17. B3aumopeiicTBue Meu ¢ paCTBOPOM U KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTOM.
18. Paznoxenne HUTpaTa Kajausl IPU HArpEBaHUH.
19. Kpucramiueckue pemeTky ajamasa u rpadura.
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20. AncopOuus yriaém ra3oB; TOPEHHE YIS B KUCIOPO/IE.
21. T'openue xemne3sa.
22. BzaumoJeicTBUE LIMHKA C pAaCTBOPOM COJITHOM KHCIIOTHI.
23. BeiTecHeHHe Menu xKene3oM U3 pactBopa cyibghara meau(Il).
24. BzanMoJIeiicTBIE Kele3a ¢ Cepoil.
25. [TaccuBupoBaHue >keje3a KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTOM.
JlabopaTopHbie ONBITHI
W3ydeHue CBOMCTB CONSIHON KUCTIOTHI KaK AJEKTPOJIUTA.
KauecTBeHHast peakuys Ha XJIOPHU-HOH.
Paccmotpenue 06pa3ioB MpUPOAHBIX TaI0TeHUIOB.
KavecTBenHast peakuus Ha CyJIb(UI-HOH.
N3ydeHune cBOKWCTB pacTBOpa CEPHOM KUCIIOTHI.
KavecTBenHas peakuus Ha Cyib(haT-HOH.
KauectBennas peakuus Ha ¢ocdar-uoH.
AncopOrust yriaéM pacTBOPEHHBIX BEILIECTB.
Bzaumopeiictue okxcuma yriepoga (IV)c pactBopoM ruapokcuga Kajibluss ¢ o0pa3oBaHUEM
KapOoHaTa ¥ TuipokapOOHaTa KaJIbITUA.

10. Paznoxenue ruipokapOOHATOB IIPU HAIPEBAHUHU.

11. KayecTBeHHas peakius Ha KapOOHATBHI.

12. O3nakomiieHHe ¢ 00pa3liaMH MPUPOTHBIX U UCKYCCTBEHHBIX CHIIMKATOB.

13. P akTHBHOCTH METAJIIOB.

14. AMdoTepHOCTh THIPOKCHIA ATFOMUHUSL.

15. B3aumogeiictBue xeinesa ¢ pactBopoM cyibgara meau(1l).

16. Ilonyuenue ruapokcua sxxenesza(ll).

17. [onyuenue runpokcuma xenesa(lll).

18. Bzaumopeiicteue rtuapokcuna skenesa(lll) ¢ pacTBopom comnsiHON KHCIOTHI.

19. KayectBennas peaxius Ha noHbI xxene3a(ll).

20. KauectBeHHble peakiuu Ha HoHbI xxene3a(I1]).

21. O3HakomieHHE ¢ PU3MUECKUMH CBOWCTBAMHU METAJUIOB U MX CILJIABOB.
IIpakTH4eckHne 3aHATHA

1. 9KCHepI/IMeHTaHBHOC peuIeHre 3a/1a4 110 TEME «Hozlrpynr[a KHCIIOpOaa».

2. TlomyueHue aMMHaKa M OMBITHI C HUM

3. Tonyuenue oxcuna yriepona (1Y). Mzydenue ero croiicTs

4. PemieHne 3KCIEPUMEHTANIBHBIX 33124 «MeTabl U UX COeTMHEHUSD.

Pa3zoen 3. Kpamxuii 0030p easxcHeiiumiux opzanu4ecKux euiecms

IIpenmer opranmudeckoit xumuu. HeopraHnyeckue u opraHu4ecKre COSOUHEHMs. YTJIEpOJ — OCHOBA
*H13HU Ha 3emsie. OcOOEHHOCTH CTPOEHUS aTOMa YIJIepoJia B OPraHUYECKUX COEAMHEHHUSX.

VYraesogopoasl. [IpenenbHble (HACHIIEHHbBIE) YIIIEBOJIOPOJbl. MeTaH, 3TaH, MpoNaH — MpocTeiine
MIPEJICTaBUTENN TPEAENbHBIX YIIeBoJ0po10B. CTPYyKTypHBIE (OPMYIIbI YTIEBOIOPOAOB. ['oMonornyeckuit
psAA  TOpenenbHbIX yraeBomoponoB. ['omonorn. ®Pusznueckne M XUMHUYECKHE CBOMCTBA IPEIEIbHBIX
yriaeBoaopoAoB. Peakuuu ropenus u 3amenieHus. HaxoxxJIeHue B MpHpojie MPeesbHBIX YIIeBOIOPOIOB.
[TpumeHeHne MeTaHa.

HenpenenbHble (HEHACHIIIEHHBIE) YIIIEBOAOPObl. DTHJICHOBBIM PsAJl HEMpPEIENbHBIX YIJIEBOIOPOJIOB.
OtmneH. Gusnyeckue  XMMUYECKHe CBOICTBa THIeHa. Peakuus npucoenuuenus. KauecTBeHHbIe peakiiuu
Ha sTuieH. Peaknnsa nonmumepusanuu. [lommatunen. [Ipumenenue stunena.

ALIETUIIEHOBBIN psAJl HENPEIENIbHBIX YIIEBOAOpOoAOB. AnermieH. CBolicTBa aneTtwieHa. [IpuMenenue
arieTuiIeHa.

[TpousBonHble yrineBogopoaoB. KpaTkuii 00630p OpraHM4eCKUX COECTUHEHUH: OJHOATOMHBIE CHHUPTHI
(MeTaHON, D3TaHOJI), MHOTOAQTOMHBIE CIUPTHl (STUJICHIVIMKOJNb, TJHMIEPUH), KapOOHOBBIE KHUCIOTHI
(MypaBbuHas1, YKCyCHas1), CJIOXKHBIE 3(PUPHI, )KUPBI, YIIEBOIb! (TIIOK03a, caxapo3a, Kpaxmal, 1eJUIi0J03a),
AMUHOKHCIIOTHI, OeNKu. Posib GeKOB B opranusme.

IlonsiTie O BBICOKOMOJEKYJSAPHBIX BenlecTBax. CTpykTypa IOJIMMEPOB: MOHOMED, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTETIeHb MoNMuMepu3auuu. [loausTuieH, nonunponusieH, MoJIMBUHUIXIOPU.

CoN~ N E

3.TEMATUYECKOE IINTAHUPOBAHHUE



Kiacc: 8-0

KounyecTBO 4acoB 1mo yueOHOMY IJIaHy: 8 Kiacc- 2 yaca, Bcero70 vacoB; 9 kiacc- 2 yaca, BCEro-

68 Jacos.

Ils1anupoBaHMe COCTABJIEHO HA OCHOBE aBTOpPcKOi nporpammbl Pym3utuc I'.E., @enpaman .1
Yueonuk: Pymsuruc I'.E., ®enpaman @.I'. Xumus, nznarensctBo «lIpocsenienue»

Ne ‘ Tema ypoka OCHOBHBIE BUBI AEITEILHOCTU
Paznen 1. OcHoBHbIe OHsTHS XUMHH (49 1)
[Ipenmer xumuun 1. [Ipenmer xumuu. BemectBa M ux Paznuuaer MPEIMEThI WU3yYCHUS
(5 gacos) CBOMCTBA. €CTECTBEHHBIX HayK.
2. [IpakTrueckas pabora 1. Ilpuems HaOmromaer cBoiicTBa BEIECTB U UX
obparueHus ¢ 1adOpaTOPHBIM WITATHBOM U | H3MCHEHHUS B X0JI¢ XUMHUCCKUX PEKAKITHIA.
HarpeBaTCJIbHbIMU an6opaMH. CTpOCHI/IC y‘H/ITBCH HpOBOI[I/ITB XI/IMI/II{CCKI/Iﬁ
TITAMCHH. SKCIIEPUMEHT.
3. HucThle BelecTBa U CMECH. Co61r01aeT npasma TeXHUKH
4, HpaKTH?eCKaU}I paboTa 2; Ounctka 6E30MACHOCTIL
3arpsA3HEHHON MOBAPEHHOM COJIH. OKazbiBaeT MEpBYI0  MOMOIIb  [pH
5. SIBnmeHus puU3NUECKHE U XUMUYECKHE OTDABNCHHAX,  OKOTaX W  TPaBMAXx,
Aemoncrpaunu.  Osnakomnenne ¢ CBSI3aHHBIX C pEaKTUBAMHU U JIA0OPAaTOPHBIM
Ha6(,)_paT0pHHM . obopynosanuem; 000pyTIOBaHUEM. 3HAKOMHTECS c
npuéMbl  6e30macHO pabOThl C HUM. aGOPATOPHBIM 0BOPYIOBAHHEM.
Criocobsr OHIHCTKH BCILECTB. N3yuaer cTpoeHHe MUIaMEHH, BBIJIBUTAS
KpUCTAJTU3aLIUS, JUCTHIUIALHS. | Lo - npoBepsis X
Harpesanue caxapa. Harpesanue KCTIEPHMEHTANHO.
napaq)HHa.v Topenne napagua. Pasznuyaer MOHATHS «YHUCTOE BEIIECTBOY
BzaumoneiicTBue PacTBOPOB: | |\ \iech BerecTs.
KapOoHaTa HATPHS U COJISTHOM KUCIIOTHI, VMeeT pasienaTh CMECH METOXAMH
cymbpara  memu(Il) n rHHp(jKCHﬂa OTCTauBaHUA, bunbTpOBAHUS i
HATpPHAL. ) BzaumoneiictBue BBITAPHBAHIL.
CBEXCOCKNCHHOTO rfipoxcunia Paznuuaer ¢usnueckue M XUMHUUYECKHE
Menu(Il) ¢ pacTBopom TIIIOKO3BI TIPH SBITCHIISL.
OOBIUHBIX YCIOBHSIX U MPU HATPEBAaHUU. Onpejensier MPH3HAKH — XHMHYECKHX
JlaGopaTopHble ONBITHI. peaKIii.
PaccmoTrpenue BemecTs ¢ pasnvanLIMH DuKCHpYeT B TETpATH HAGIOIACMBIC
usneckimu CBOUCTBAMMU. MPU3HAKK XUMHYECKUX pEaKIi
Paspgenenne cmecm ¢ IIOMOIIBIO
MarHuta. [lpumepsl ¢dusudeckux u
XAMHUYECKUX SIBIICHUI
[TepBonavanbHBIC 6. ATOMHO-MOJICKYJIIPHOE YUCHUE. Pazmuuaer ITOHSTHS «aTomy,
XAMHUYECKHE 7.ATtomMbl. XUMHYECKHE DJIEMEHTHI. «MOJIEKYJIa», «XUMHUYECKHH  3AJIEMEHT,
nousaTus (6 yacoB) | 8-9. Xummueckue Gpopmyisr 249 «HOHY, «QJIEMEHTapHBbIE YaCTHULBI.
10.BaieHTHOCT®. Omnpenenenue | Paznuuaer MMOHATHS «BeIIIECTBA
BAJICHTHOCTH TI0 popMyIie MOJICKYJIIPHOTO CTPOCHHS» M «BEIIECTBA
11.CocraBrenue bopmyn 10 | HEMOJIEKYJISIPHOTO CTPOCHHUSI».
BaJICHTHOCTH dopMynHpyeT  ONpEACICHHE  TMOHATUS
Pacuérnbie 3agaun. «KpucTamnuyeckue pemerkmy. OObsICHSIET
Brrancienue OTHOCUTEIBHOH | 3aBUCMMOCTE CBOMCTB BEIISCTBA OT THIIA

MOJIEKYJISIPHOM Macchl BellecTBa IO
dhopmyne. Beruucienue MaccoBoi 1oym
JJIEMEHTAa B XMMHYECKOM COEIUHEHHH.
YcranoBneHue mnpocrenie (Gpopmysl
BelleCTBA 0  MAacCOBBIM  JOJISIM
3JIEMCHTOB

€ro KpUCTAIINYECKON PEIIETKH.
Onpenenser OTHOCHTENbHYIO AaTOMHYIO

Maccy  9JJIEMEHTOB WM BAJICHTHOCTh
9JIEMEHTOB B OMHAPHBIX COCTUHECHUSIX.
Ompenenser  COCTaB  NPOCTEHIIHX
COCOMHEHHH 10  HMX  XHUMHYCCKUM
bopmynam.
PaccuutbiBaer OTHOCHTEJIBHYIO

MOJICKYJISIDHYIO Maccy 1o  ¢opMmysiam




Ne Tema ypoka OCHOBHBIE BUJIbI J€ATEIbHOCTH

BelIeCTB. PaccUMThIBa€T MaccoBYIO OO

XUMHUYECKOT0 3JIEMEHTa B COCIUHEHHH.
YcranaBnuBaeT npocreuimme GopmyIibl

BEILIECTB [10 MACCOBBIM JIOJISIM AJIEMEHTOB.

XuMHUYECKHE 12. 3akOH COXpaHEHUsI MacChl BEILIECTB. XapakTepu3yeT XUMUYECKUE PEAKLIUH C

ypaBHEHUSA (9 | Xumuyeckue ypaBHEHUS MOMOIIBI0 XUMUYECKUX YPABHEHU.

4acoB) 13. Tunbl XUMUYECKUX PEaKLIUMA Pa3znuyaer mOoHATHA  «MHAEKC» H
14. KommvectBo BemecTBa. Moub. | «KO3POUIHEHT»; «CXeMa XHUMHYECKOU
Monsipaast macca peakiuu» U «ypaBHEHUE XUMHUYECKOU
15. Pemenue 3amau pEaKLUM.
16-17.PacueTsl O ypaBHEHHIO PEaKIUH [Tonp3yercss mHpOpMaLUEl U3 APYrHX
24 HMCTOYHUKOB ISl TOJTOTOBKH KpPaTKHUX
18. OO06oOmeHne # cUCTEeMAaTH3AlHUsI | COOOIICHHIA.
3HaHMH 1o TeMe  «Baxknenmue Ucnonszyer BHYTpHU- "
XAMUYCCKHE TTOHITHUS. MEXIPEIMETHBIC CBSI3U.
19. KourpoabHas padora Nel no Teme PaccuuteiBaer  MOIsApHYO ~ Maccy
«BakHeHme XUMIYECKHUE ITOHITHS. BEIIIECTBA, OTHOCUTEJIBHYIO TIJIOTHOCTH
20. AHanu3 BBINIOJHEHUs KOHTPOJILHOH | Ta30B.
pabotsr Ne | Boeruucisier mo XumMudeckum ¢GpopmMmysam

U XMMHUYECKMM  ypaBHEHHUSIM  Maccy,

JdemoncTpaunu. XuMu4ecKue KOJIMYECTBO BEIIECTBA, MOJISIPHBIN 00BEM
COEJIMHEHUS KOJMYECTBOM BEIIECTBA | | 10 M3BECTHOW Macce, MOJIIPHOMY 00BEMY,
MOIJIb. KOJIMYECTBY OJIHOTO W3 BCTYHAIOIIUX WIIU

HpI/IMepH IIPOCTBIX u CJIOXKHBIX | IMOJIYYalrOIIUXCA B  PCAKIHMH  BCIICCTB.
BCIICCTB B Pa3HbIX arperaTHbIX Brruuciger o0bEMHBIC OTHOIICHHS Ia30B

COCTOSIHUSIX. [IapocTepKHEBBIE | TPU XUMHUYECKUX peakuusx. Mcmoab3yer
MOJIETT MOJIEKYJl MeTaHa, aMMHaKa, | IPUMEPHl  pEIICHHs  THIOBBIX  3ajad,
BO/JIBI, XJIOPOBOJIOPOAA, OKCHJA | 33JIaYHUKU C TPUBEAEHHBIMA B HHUX
yraepoaa(lVy). Mogenu | anropuTMamu pemieHus 3a1a4q

KPUCTAJUIMYECKUX PEWETOK Pa3HOTO
tuma.  ONBITB,  TOATBEPXKIAIOIINE
3aKOH COXPaHEHMS MacChl BEILIECTB.
JlabopaTopHbie onbIThH. O3HAKOMIIEHUE
c oOpa3namMu MPOCTHIX (METaibl U
HEMETaJUIbl) W CJIOXKHBIX BEIIECTB,
MUHEpPAJOB M  TOPHBIX  MOPO/I.
Paznoxxenne ocHoBHOro kapOoHaTa
menu(Il). Peakuus 3amemieHus menu
JKEIIE30M.

Pacuérnble 3amauu. Bpeluucnenus c
WCIIONb30BAHUEM TOHATUM «Maccay,
«KOJUYECTBO BEIIECTBA», «MOJISIpHAs
maccay, «MOJISIPHBIN 00BEM.
OObEMHBIE OTHOIIECHUS Ta30B TIPH
XUMHUYECKUX PEAKIHUAX.

Kucnopon. 21. Kucnopo. Uccnenyer CBOHCTBA M3y4aeMbIX
['openue (79acoB) | 22. Peakiuy OKHMCICHUS U ropeHus BemiectB. HaOmomaer ¢usmueckue u
23. Monyyenue u cBoiicTBa Kucnopoga | XAMHICCKHC MPCBPAIICHUS  H3YTaCMbIX
N BEIIICCTB.
CaoiicTBa ¥ MpUMEHEHHNE KUCIOPOAA. i .
4 Choi Pacro3Haér OnmbITHBIM IyTEM KHUCIIOPO/I.
' BOMCTBA M MPUMCHCHUC | (1 cpigaer XUMHYECKHE peakuumu,

Kuciopoza. Ha0II0JaeMBbIC B X0JI€ IEMOHCTPAIIIOHHOTO




Tema ypoka

OCHOBHBIE BUABI ACATCIIBHOCTHU

25. 3akoH ABorajipo.

26. Bo3nyx u ero cocran

27. TennoBoir 3DPEeKT XUMUYIECKOM
peakiuu. TomanBo © CHOCOOBI €ro
CKUTAHUS
JdeMoHcTpanum. dusnueckue u

XMMHYECKHE  CBOKCTBA  KHCIOPOJA.

[Tonydyenue u coOupaHHe KHCIOpPOJA
METOJIOM

BBITCCHCHU A BO3yXa u

MCTOAOM BBITCCHCHHUSA BOIBI. YcaoBus

BO3HUKHOBEHHUS U MpEeKpalleHus
TOPEHHUS. [Tonyuenue 030Ha.
Onpenenenue cocTaBa BO3/TyXa.
JlaGopaTtopHbie ONBITHI.

O3HakomIeHHE C 00pa3aMu OKCUIOB

1 1a00paTOPHOTO IKCIIEPUMEHTA.
Jlenaer  BBIBOABI U3  PE3YNIHTATOB
OPOBEAEHHBIX ~ XHUMHYECKUX  OIBITOB.
Y4acTByeT B COBMECTHOM OOCYXJIECHHH
pe3ynbTaTtoB OnbITOB. OKa3bIBaeT MEPBYIO
[IOMOLIb IpU OTPABJICHUSAX, OXKOrax u
TpaBMaX, CBS3aHHBIX C pEaKTUBAMU U
71a00paTOpPHBIM 000pyJ0BaHUEM.
Cocrasnser OKCHJIOB  TIO
U3BECTHOMN JJIEMEHTOB.
3anuchiBa€T  NPOCTEHIIME  ypaBHEHHS
XUMUYECKHUX peakuuil. [Tonw3yercs
uHbopMaluel u3 Ipyrux UCTOUHUKOB JUIS
MOJITOTOBKH KPATKUX COOOIICHUH.

['oTOBUT Mpe3eHTauu 1o TeMe.

hopmysl
BaJICHTHOCTH

Bomopon (6 gacos)

28. Bogopon

29. CBoiicTBa 1 MPUMEHEHUE BOJIOPOIA
30. CocraB kucaot. Conau

31. Xumuuyeckue CBOMCTBA KUCIOT

32. Peakiust oOMeHa

33. KonTposabHasi padora Ne2 1o reme
«Bonopon. Kucinopon»
Hemoncrpaumu. [lonyyenue Bogopona
B anmnapare Kunmna, mpoBepka Bogopoa
Ha YHCTOTY, TOpPEHHE BOAOpOAa Ha
BO3JlyXe€ W B KHUCIOpOJAE, COOMpaHue

BOJOpOAA METOA0M BBITCCHCHUS

BO3JyXa U BOJBL.

JlaGopaTopHbie ONBITHI.
BsaumopeiicTBue BOJIOpOJIA C

okcugom meau(ll)

Hccenenyer cBolicTBa M3y4aeMbIX BELIECTB.
HaGmonaer ¢usnyeckue M XUMHUECKUE
IIpEeBpaIEHUI N3YYaEMBIX BEILIECTB.

OmnuceiBaeT XHUMHYECKHE peaKIuH,
Ha0JII01acMEIe B X0JIe
JEMOHCTPAIIMOHHOTO M JIA0OPaTOPHOTO
JKCIIEpPUMEHTA.

PacniozHa€r onpITHBIM IIyTEM BOAOPOL.
CoOmronaer rpaBuia TEXHUKHA
0e30IMacHOCTH.

Jemaer  BBIBOABI U3  PE3YJBTATOB
NPOBEAEHHBIX ~ XUMHYECKHUX  ONBITOB.
VYyacTByeT B COBMECTHOM OOCYXIEHUU
pE3yNbTaTOB OIIBITOB. 3amuckeIBacT
MPOCTEHUIINE ypaBHEHUS XHUMHYECKUX

peakuuid. Ilonb3yercs mHpopmanuen u3
JAPYIUX MCTOYHUKOB I IOATOTOBKU
KpaTKHUX COOOLIECHUH.

Bona. Pacteopsl
(3 yaca)

34. Boma B mnpupozne. Ilomyuenue
YUCTOW BOJIBI
35. CrniocoOsl BBIPAKEHUS

KOJINYECTBEHHOI'O COCTaBa pacTBOpa
36. IIpakTtuueckasi paGora Ne 4.
[IpuroroBnenue pactBopa c
OIIPENCIICHHON MacCOBOM Joyen
PacTBOPEHHOTO BEIIECTBA.

JdeMoHcTpanum. AHanu3 BOJIBL.
Cunre3 Boanl. B3zaumonenicTBre BOIBI €
HaTpHUeEM, KaJIbLIUEM, MarHuem,
OKCHJIOM KaJIBIIHS, OKCHJIOM
docdopa(V) u UCIIBITaHUE
MOJIYYEHHBIX PAacCTBOPOB HUHJIUKATOPOM.
Pacuérhrie 3aJa4H. Haxoxnenue
MacCOBOM O pacTBOPEHHOTO
BEIIECTBA B pacTBope. Brluncnenue

Hccnenyer cBoiicTBa M3y4aeMbIX BELIECTB.
HaGmomaer Qusnueckne uW XUMHUYECKHE
MpEeBpAIICHUS] U3Y4aeMbIX BEILIECTB.
OnuceiBaeT XHMUYECKHE peaxiuu,
HaO0JIr0JaeMBIE B xome
JEMOHCTPAIIMOHHOTO ¥ JJaOOpaTOPHOTO
JKCHEpPUMEHTA.

Henaer BBIBOJIBI H3 pe3ynbTaToOB
MPOBEAEHHBIX XHUMHYECKHX OITBITOB.
YyacTByeT B COBMECTHOM OOCYKJIEHUU
pe3yabTaTOB OITBITOB. 3anuceIBacT
MPOCTEUIINE  YpaBHEHHS  XHUMHYECKUX
peakuuii. BplunciieT MacCOBYH JIOJIIO
pacTBOpPEHHOTO BENIECTBA B  PACTBOPE,
MAaccy pPacTBOPEHHOTO BEMIECTBA M BOJBI

I ¢ IIPUTOTOBJICHUS pacTtBopa
onpeAesEéHHON KOHIIEHTPaIUH.
l'oroBUT pacTBOpPEl C  ONpENECIEHHOU




Tema ypoka

OCHOBHBIE BUABI ACATCIIBHOCTHU

MacChl PpPacTBOPEHHOTO BENHIECTBA |
BOJBI JUIsI MPUTOTOBJICHUS pacTBopa C
onpeaeIEHHON MacCOBOM JI0JIEH.

MAacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTRA.

Baxnueimue
KJ1acChl
HEOPTaHUUYECKUX
COEIMHEHUI (13
4acoB)

37-38.  Okcugsl:  kimaccuukanus,
HOMEHKJIaTypa, CBOMCTBA, IOJIydYCHHE,
IIPUMEHEHUE 24

39-40. OcHoBanus: kiaccudukanus,
HOMEHKJIATYpa, MOJIy4eHUE.
KJIaCCU(UKALINS, HOMEHKJIATypa,
CTIOCOOBI OTYYEHUs. 24

41-42 Kucnorsl. Cocras.
Knaccudukanmus. Homenknarypa.
[Tosrydenue KuciaoT

43. Comu: coctaB, KiIacCH(pHUKAINA,

HOMEHKJIaTypa, CIOCOObI TOTyYEHHUS.
44. Knaccuduxanus comei.

45-46. O000OIIEHNE CBEIEHHI O
KJIacCaX HEOPTaHWYCCKUX COCTUHCHHM.
24

47. IlpakTtuyeckas padora Ne S
Pemenue skcriepuMeHTANbHBIX 33124
1o TeMme «BakHeunime Kinaccol
HEOPTaHUYECKUX COCAUHEHUI.

48. IloBTOpeHue

49. KonTpoJsHasi padora Ne3 o Teme
«OCHOBHBIC KJIAaCChl HEOPTraHUYCCKHX
COEIUHEHUIN».

JdemoncTpanun. OOpa3npsl OKCH/OB,

KHCJIOT, OCHOBaHUM U COJIEH.
Heirtpanuzanuss ménoynm KUCIOTOM B
MIPUCYTCTBUHU WHJUKaTOopa.
JlabopaTopHbie OTIBITHI. OnBITHI,
MOATBEPKIAIOIINE XUMUYECKUE
CBOICTBa OKCHJIOB, KHCIIOT,

OCHOBaHUH, aM(OTEPHBIX THAPOKCHIOB
U coilel

Hccnenyer cBolicTBa M3y4aeMbIX BELIECTB.
HaGmomaer Qusnueckue W XUMHUYECKHE

MpEeBpaIICHUs]  W3y4aeMbIX  BEIICCTB.
XapakTepu3yer COCTaB M CBOMCTBa
BEILIECTB, OTHOCSIIMXCSI K OCHOBHBIM
KJIacCaM HEOPraHUYECKHX COCTUHEHUH.
3anuceiBa€T ~ NPOCTEUINME  YpaBHEHUS
XUMHUYECKHUX PEaKIIUM.

OnuceiBaer XUMUYECKUE peakuuu,
HabI01aeMble B xoJie
JEMOHCTPALIMOHHOIO ¥ J1a00paTOpHOTo
JKCIIEPUMEHTA.

Jlenaer  BBIBOJBI U3  pPe3yJbTaToB
OPOBEAEHHBIX  XHUMHUYECKUX  OIBITOB.
Y4acTByeT B COBMECTHOM OOCYXICHUHU
pe3ynpTaToB OMNBITOB. Kiaccudunupyer
U3ydyaeMble BEIlleCTBa [0 COCTaBy H
CBOMCTBaM. Cocrasisiet dbopMyb

OKCHOB, KHCJIOT, OCHOBAHHI, COJICH.

Paznen 2. Ilepuoamyeckuii 3aKOH M NepPHOAMYECKas cHcTeMa XuMuHYeckux 3jementoB /JI. W.
MenneneeBa. Ctpoenue atoma (12 4)

50. Krmaccupukanmum — XUMHYECKUX
AJIEMEHTOB

51. I'pynmnsl CXOIHBIX 3JIEMEHTOB

52. Ilepuonnueckuii 3aKOH
J.M.Menneneera

53-54. [Teproanaeckast cucTemMa
XUMHYECKHX 3JIEMEHTOB
J.N.Menneneesa 24

55. Ctpoenue aroma

56-57. Crpoenue AIIEKTPOHHBIX
000JI04€K aTOMOB. 24

58. 3aKOHOMEPHOCTh ~ U3MEHEHHS

CBOI>'ICTB XUMHNUYCCKHUX 2JICMCHTOB
59. 3HayeHue MEePHOIUYECKOTO 3aKOHA

Knaccudunupyer u3yuyeHHbIE XUMHYECKHE
3JIEMEHTHI U UX COETMHEHUS.

CpaBHuBaer CBOICTBa BELIECTB,
MpUHAISKAIMX K pa3HbBIM  Kllaccam,
XUMHYECKHE JJIEMEHTHl pa3HbIX T[PYII.
VYcranaBnuBaeT BHYTpH- "
MEXIPEIMETHBIE CBS3H.

®opmynupyeT nepuoanyeckuii 3akou . 1.
MenpeneeBa 1 pacKpbIBaTh €ro CMBICI.
XapakTepusyer CTpyKTypy IEpUOANIECKON
TaOITHUIIBI.

Paznuuaer nepuonbl. A- u  b-rpynmsi.
OO0bscHseT busznueckuit CMBICIT
MOPSAIKOBOTO HOMepa  XMMHYECKOIo

3JIEMEHTAa, HOMEPOB TPYIIBLI U MEPUOJA, K
KOTOPBIM  DJIEMEHT  IPUHAIUIEKUT B




Tema ypoka

OCHOBHBIE BUABI ACATCIIBHOCTHU

J.1.Menneneea
60.
J.M.MenneneeBa

61. O0oOIIEHNEe U cucTeEMaTHU3aALMs 110
teme  «lleprnoanueckuii

Kusun u NEeITEIbHOCTE

3aKOH U
MEepUOANYECKasi CHUCTEeMa XUMHUYECKUX
anemeHTOB JI.M.MeneneeBay.

JdemoHcTpaumu.
CBOICTBa IIEIIOYHBIX
B3aumoneiictTBe  OKCHUIOB  HATpus,
Mmaruusi, ¢ochopa, cepsl € BOJIOH,
HCCIICIOBAHUE CBOMCTB IOJYYEHHBIX
MpOAYKTOB. B3anmoneicTeue HaTpus u
Kanua ¢ Bogou. dusmueckue CBOMCTBA
TraJOrCHOB. BzaumoneiictBue
ATIOMUHHSL C  XJIOPOM, OpoMOM H
HOJIOM.

dusnueckue
METAJLIOB.

MEPUOTNIECCKOM cCHCTEME Maccay,
(OQJEKTPOHHAsT 000JI0UYKa», «IIEKTPOHHBII
cinoi»  («PHEPreTUYECKUHA  YPOBECHBY).
Omnpexensier YUCIO MPOTOHOB, HEUTPOHOB,
JIEKTPOHOB Yy  aTOMOB  XUMHYECKHUX
9JIEMEHTOB, HCMONb3ys TEPHOAMYECKYIO
tabnuiy. CoOCTaBJI€T CXEMBbI CTPOCHHUS
aTOMOB MEPBBIX 20 3JIEMEHTOB
NEPUOIUYECKON  CHCTEMBl  JJIEMEHTOB.
XapakTepu3yeT XUMHUYECKHUE HJIEMEHTHI Ha
OCHOBE MX IIOJIOKEHHUS B TEPHOIMYCCKON
CHCTeME M OCOOCHHOCTEH CTpPOEHUS HX
atomMoB. Jlemaer  yMO3aKJIIOUEHHS O
Xapakrepe W3MEHEHUS CBOWCTB
XUMHUYECKHX JJIEMEHTOB C YBEIHUYCHHEM
3apsi/I0B aTOMHBIX SIIEp.
Hccnenyer cBoiicTBa M3ydaeMbIX BEIICCTB.
HaGmoaer gusndeckne U XUMHUYECKUC
MPEBpAILCHHS U3Y9aEMBbIX BEIIECTB.

Pa3nen 3. Ctpoenne BemecTtBa. Xumudeckasi ¢Bsi3b (5 4)

62.

XHUMHUYCCKUX 3JICMCHTOB.

DNeKTPOOTPULIATENHOCTh

63-64. OcCHOBHBIE THIBI XHUMHUYECKOH
CBA3M.2Y

65. Tunbl KPUCTALINYECKUX PEIIETOK
66. CTenieHb OKHCIICHHS.

Hemoncrpanuu.  ConocraBieHue
(U3BNKO-XMIMHYECKIX CBOWCTB
COEMHEHUIl C KOBaJEHTHBIMU U
WOHHBIMHU CBSI3SIMHU
67-70- IToBTOpeHue 3a yueOHBbIH T0]

dopMynmupyeT  ONpeneiCHUs  MOHSATHU
«KOBaJICHTHAs HETIOJIIpHast CBSI3bY,
«KOBAJICHTHAsI TIOJSIpHAS CBS3bY, «MOHHAs
CBSI3bY, «CTETIeHb OKHCJICHUS»,
«QJIEKTPOOTPHUIIATEIIBHOCTDY.

Omnpenensier THUN XUMHYECKOW CBSI3U B
COEJMHEHUSX Ha OCHOBAaHMM XMMHMUYECKOU
(hopMyIIBI.

Omnpenensier cTeneHb OKUCICHUS
9JIEMEHTOB B coenHeHmsX. CocTaBiser
(opMyJIBI BEIIECTB 110 CTENEHU OKUCICHUS
3JIEMEHTOB. Y CTAHABJIMBAET BHYTPH- U
MEXIpeaMeTHbIe CBsA3U. COCTaBIATh
CpaBHUTEJIbHBIC U 0000IIAIONINE TAOIHIIBI,
CXEMBI

TemaTuuyeckoe nuiaHnpoBanue 9 kiace

\ Tema ypoka

‘ OCHOBHEBIE BUJIBI J€ITETHbHOCTH

Pa3nes 1. MHoroo6pasue XuMH4YeCKHX

eakumii (16 1)

O

XHUMHUYECKHE pcakuuu

B BOJIHBIX PacTBOpPax
DNeKTpoNIuTHYECKast
Hucconumaru
(164acoB)

1. ONEeKTPOIUTHI
HE3JIEKTPOJINTHI.
JIMCCOLIMANNS BEIECTB

[IEJIOYE.
4, Peakuuu nosHoro oomMena

YpaBHEHUU peakuuii

obOmena.2q

DIIEKTPOJIUTHYECKAS
2. Jlucconmanus KHUCIIOT, COJeH H
3. Peakmun nonnoro oomena 24

S. VYhpaxxHeHUuss Ha COCTaBJIEHUE
MOHHOTO

6. VYrhpaxHeHuss Ha COCTaBIICHHE

u OO6o0maer 3HaHUS O pacTBOpax.

[TpoBoauT HaOMIONEHUS 32 MOBEJCHUEM
BEILIECTB B pacTBOpax, 3a XUMUYECKUMU
peakuusamu, IIPOTEKAIOIIUMHU B
pacTBopax.
dopMynupyer
TOHSTUI
«HEDIIEKTPOJIUTY,

oTpeieNeHus
(QJICKTPOJIATY,
(OQNEKTPOIUTUYECKAS
JIACCOLIHAIHS. KonkpeTrusupopartb
moHsATHE «HOH». (OO000IaeT MOHATHA
«KaTHOHY, «AaHUOHY.
Hccnenyer cBOWCTBa pacTBOPOB




Ne Tema ypoka OCHOBHBIE BUJIbI J€ATEILHOCTH
YpaBHEHMI peaklnii HOHHOTO OOMEHA. | JIEKTPOJIUTOB.
7. PeaKHI/II/I OKUCJIIUTEIBbHO- OmnuceIBaeT CBOWUCTBA BCIIECCTB B
BOCCTaHOBUTEJILHEIE. xone ACMOHCTPALMOHHOTO 1
8 Cocrapienne ypasaenuii2« 71a00paTOPHOTO SKCIIEPUMEHTA.
. Cobmroaet IpaBUIa TEXHUKHU
9. CocraBneHue ypaBHEHUI

10. CsoiicTBa KHCIOT, CcOJCH U
iesouei ¢ Touku 3perust TO/]

11. IIpaktuueckas pabora Ne 1

«Pemenune 3KCIepUMEHTAIBHBIX 3a/1a4
o TOJI».
12.  OO6oO61IeHNe U CHCTEMAaTH3aLH
3HaHu# 1Mo Teme «TO».
13-14.Pemenue pacuéTHBIX 3a7a4 24
15. Konrpoabnasa paGora Ne 1 mo
teme «TO».
16. Ananuz
KOHTPOJIbHOM paboThI

BBIIIOJIHCHUA

JemoncTpanmu. VcnbiTanue pacTBOPOB
BEILIECTB Ha IICKTPHUYECKYIO
POBOAMMOCTh. JIBYDKEHHE HOHOB B
AIIEKTPUICCKOM ITOJIC.
JlabopaTopHbIE  OIBITHI.
oOmeHa MEXITY
AIIEKTPOJIUTOB

Peaknun
pacTBOpamMu

OOpatuMble U HEOOpAaTUMBIE PEAKIIMH.
[loHsiTHE O XMMHYECKOM pPABHOBECHH.
Jemonctpanmu. Ilpumepsr 3k30- U
SHJIOTEPMUUYECKUX peakiuii.
BzaumopeiicTBue 1UMHKAa € COJSHOW M
YKCYCHOM KUCIIOTaMH.
BzaumopeiicTBrue  rpaHyJIMPOBaHHOTO
LMHKAa UM LUHUHKOBOM IBUIM C COJSTHOM
KHCIIOTOM. B3aummonencTBue okcuaa
menu (IT) ¢ cepHoil kucnoTOM pasHON

KOHIIEHTPaLHUH1 npu pa3HbIX
temneparypax. l[openume yrasa B
KOHIIEHTPUPOBAHHOW a30THOW KHUCIIOTE.
'openne cepsl B  pacIUIaBIEHHOM
CeNuTpeE.

Pacuérnpie 3amaun. Brwluncienus mo
TEPMOXUMHUYECKUM YpaBHEHUSIM
peakuui

Oe3omacHoCTH. XapaKTepU3yeT YCIOBHS
TEYECHUS  peakuii B pacTBOpax
ANIEKTPOJIUTOB 1O KoHmNa. Omnpenenser
BO3MOXKHOCTh ~ NPOTEKAHUS  PEaKIHid
HOHHOTO 0OMeHa. [IpoBOIUT TpyIIIOBEIC
HaOJIOZIGHUST BO BpEeMs IPOBEICHUS
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX
ombiToB.  OOcykmaer B Tpymnmax
PE3yIIbTAThI OTIBITOB.

OOBsACHSET CYIIHOCTh peaKINii HOHHOTO
oOMeHa.

Pacno3HaeT peakiyu HOHHOTO OOMEHa.

Cocrasinsier HMOHHbIE ypaBHEHUs
peaKIuu.

CocraBnsier  COKpami¢HHbIE  HMOHHBIE
YpaBHEHHUS peaKuit

Knaccugpumupyer XUMHAYECKHE
peaxIuu.

IIpuBOOUT mpUMEpPBI PEAKIUN KaKJI0I0
THUIIA.

Pacnioznaér OKHUCJIUTEIBHO-
BOCCTAaHOBHUTEIILHEIE peaKIuu.
Omnpenenser OKHUCITUTEb,

BOCCTAHOBHUTCIIb, IIPOLCCC OKUCIICHUA,
BOCCTaHOBJICHHA.

Paszngen 2. Muorooopasue Bemectn (40 1)

Kucnopon u cepa (64)

15. TlonoxxeHue KUCIOpPOJAa U CEPHI B
IIC, crpoenne ux aromoB. O30H —
JIOTPOIHAS MO pHUKAINS
KHCJIOpO/a.

16. Cepa. Amnorpornus. Pusndeckue u
XUMHYECKHE CBOMCTBA.

17-18. Cepnas kuciora 24

Xapakrepuzyer snemeHThl |VA-
rpynnsl  (MOATPYMINBI  KUCIOPOAa) Ha
OCHOBE WX TIOJIOKEHHUS B TEPUOIANYC-
ckoii cucreme JI. M. MeHaeneeBa u
OCOOCHHOCTEH CTPOEHHS HX AaTOMOB.
OO0mscHser 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB 31eMeHTOoB |VA-
TPYMIIBI TIO IEPUOY U B A-TpyImimax.

XapakTepuszyet AJUIOTPOIUIO




Ne Tema ypoka OCHOBHBIE BUJIbI J€ATEILHOCTH
19.  Ilpaktuueckas  pabGora  No | KHCIOpOJa U Cepbl KaK OAHY U3 MPUUUH
2.OKCIIepUMEHTAIBHOE PEIICHHUE 3a/1a4 MHOr000pasust BELIECTB.
1o Teme «IToArpyma KUCIOPOay. OnuceiBaeT CBOICTBa BELIECTB B
20. CKOpOCTh XMMHUYECKUX pEaKiuil u X0Ae JICMOHCTPAMOHHOTO 1
. | mabopatopHoro JKCIIEPUMEHTA.
ee 3aBUCHMOCTD OT  YCUIOBHM | CoGmonaer TexHHMKY —GE30MACHOCTHL
HIPOTCKAHHAL. OKa3bIBaeT IEPBYIO IOMOIIb  IIPH
21. Xumuueckoe PaBHOBCCUC OTpaBJICHUAX, OXKOrax Hu TpaBMax,
JeMoHcTpanyu. AJI0TpOTHBIEC | CBA3aHHBIX c peakTuBaMu u
Mo HUKAITII CEpHIL. OGpasipl | 1a00paTOPHBIM o0opymoBaHUEM.
HNPUPOIHBIX CYIb(PHI0B U CyibdaroB. | Omnpenenser NpUHAUIEKHOCTh BEILIECTB
JlaGopaTopHbIE OMBITHI. K ONPENEIEHHOMY KJIAaCCy COEAMHEHHUI.
O3zHakoMJieHHE ¢ 00pa3lamMu cepsl U e€ Conocrasiser CBOIiCTBa
IIPUPOJHBIX COEAUHEHUMN. pa30aBIeHHON M KOHLIEHTPUPOBAHHOMN
KauecTBeHHbBIC peakiiu Ha CYIb(QHI-, | CEPHON KUCIIOTHI.
cynbpur - W cynbdar-woHBl B 3anuchIBaeT ypaBHEHUs peaklUUil B
pacTBope. MOHHOM BUJIE C
Pacuérnuble 3amaun. Beluucnenus 1o PacriozHaer  OmbITHBIM ~ IyTEM
XUMHYECKHM  ypPaBHEHHUSM  MaccChl, | PACTBOPBI KHCJIOT, Cynb(hUIBL,
00béMa W  KOJMYECTBA BENIECTBA | CYIb(UTHI, CyIb(aThI.
OJIHOTO W3 TMPOAYKTOB pEaKIUU IO Hcnonp3yer MPHOOpPETEHHBIE
Macce HCXOJHOIO BemlecTBa, O00bEMY | 3HAHUS M yMEHHMA B IPAKTHYECKOH
WIH KOJIMYECTBY BEIIECTBA, | JEATEIBHOCTH U MIOBCEJHEBHON KU3HU C
COZIEPIKAILEr0  ONPENEIEHHYI0 JOJI0 | LieJiblo  Oe30macHoro  obpaiieHus ¢
pUMecen. BELIECTBAMU W MaTepHallaMH U
IMToHsTHE O XUMHYECKOM PaBHOBECHH. | SKOJIOTMYECKH IPAMOTHOI'O IOBEACHUS B
Hdemonctpanmu. [lpumepsl 3K30- u | OKpyKaromiend cpene. Berumcaser mo
SH/I0TEPMUYECKUX peaknuii. | XAMMYECKHM  YPaBHEHHMAM  Maccy,
B3auMoseiicTBre IIMHKA ¢ CONSHOM M | O0bEM M KOJIMUYECTBO BEIIECTBA OJIHOTO
YKCYCHOMN KHCJIOTaMH. | U3 TPOJIYKTOB pEaKIUH IO Macce
BzauMojelicTBue  TpaHyJMpPOBAHHOIO | HCXOJHOTO BEUIECTBA, OO0BEMY WM
OWHKA W OUHKOBOM IBUIM C COJIAHON | KOJIMYECTBY BENIECTBA, COAECPKAIIETO
KHACIOTON. B3ammozeilicTBUEe OKCcHa | ONPENCIEHHYIO OO0 IPUMECEH.
meau (I1) ¢ cepHoil KHCIOTON pa3HOI Habmonaer u OIMCHIBATh
KOHIIEHTpaluu npu pa3HbIX | XHMUYECKHE PEAKIHMH C  OMOLIBIO
Temreparypax. [OpeHHe yriis B | €CTECTBEHHOIO S3bIKA M SA3bIKA XMMUHU.
KOHIICHTPUPOBAaHHOW a30THOM kucnote. | Mccnenyer  yciaoBus, BiIusiolmMe Ha
['openne ceppl B  pacIuUIaBIE€HHOW | CKOPOCTH XUMHUYECKON peaKIuu.
CEJINTPE. OnuceiBaeT yCIOBUS, BIMSIOUME Ha
PacuérHble 3anauy. Berancinenus mno CKOpPOCTH XUMHYECKON peaKknuu.
TEPMOXUMHUYECKUM YPaBHEHUIM IIpoBoxuT rpynmoBbic HAONIOACHUS BO
peaKuii BpeMs MPOBEJICHUS JE€MOHCTPAIMOHHBIX
ONBITOB. Y4YacTBYeT B COBMECTHOM
00CYXJEHUU  pPE3yJbTaTOB  OIIBITOB.
Cocrasisier TEPMOXUMUYECKHE
YpaBHEHUS PEaAKIUM.
Breruncnser  TeruoBoit  adekt
peakuuu 10 €€ TEePMOXUMUUYECKOMY
YPaBHEHUIO.
Hemeramnst  (o6mas | 22. A3or. @u3ndeckue M XUMUYECKUE | XapaKTepusyeT 3neMeHTsl VA- rpynmnsl
XapaKTEPUCTUKA CBOMCTBA a30Ta. (moarpynmel  a30Ta) Ha OCHOBE HX
HEMETAIUIOB 10  HUX | 93 AMMMAK U €10 CBOHCTBA MOJIOKEHUS B MEPUOAMYECKOIN CUCTeMe
10JIO’KEHHUIO B ¥ OCOOCHHOCTEW CTPOCHUS UX aTOMOB.

MEePUOJIUYECKON  CH-

24. Co aMMOHHUA

OOBbsCHAET 3aKOHOMEPHOCTH U3MEHEHHUS




Ne Tema ypoka OCHOBHBIE BUJIbI J€ATEILHOCTH
creme xumMuueckux | 25. IloBropeHue CBONCTB aMMHUAKa. CBOMCTB 2JIEMEHTOB VA-rpynmsl.
JJIEMEHTOB). 26. IlpakTmueckas pabora Ne 3 | Xapakrepusyer amnorponuto ¢ocdopa
3aKOHOMEPHOCTH TToNyueHye aMMUAKA ¥ OTIBITH ¢ HuMy. | K&K OIHY M3 TIPHIHH MHOT0o00Opaszus
U3MCHECHUS B  Ie- BEIIICCTB.

27. A30THas KUCIoOTA . .
puomax M Tpymmax 28 C . OnuceiBaeT CBOMCTBA BEILIECTB B XOJE
(bu3HUECKUX u - O A30THOM KHCJIOTRL JIEMOHCTPAIIIOHHOTO U J1a00paTopHOTO
XUMHYECKUX  cBoiicTs | 29- POChOp 1 ero coeuHeH s skcrepumenta. CoOmogaeT TEXHHUKY
HPOCTHIX Bemects, | 30. @ochopHas kuciora u e€ conu OesonmacHocTH.  OKasbIBAE€T  MEPBYIO
BBICIIMX OKCHIOB | | 31. O0Imas XxapakKTepUCTHKA 3JICMEHTOB | IIOMOIIb IIPH OTPABJICHUSAX, OXKOrax u
KHCIIOPOACOACPKAIKX | |Y  rpynmel  [IaBHOH — mOArpymmsl | TPABMAX, CBASAHHBIX C PEAKTHBAMH M
KHCIIOT, [ICX?. AIOTporHs yriepoa 1a00paTOPHBIM o0opynoBaHuEM.
00pa3oBaHHBIX YcranaBnuBaer MIPUHA]IC)KHOCTD

HEMEeTa/UIaMH BTOPOT'O
U TPETHETO NEPUOI0B
(194)

32. Okcupl yraepoaa

33. YroupHas KHCIOTa U €€ COJIN

34. Ilpaktmyeckas pabora Ne 4
«[Tonyuenne oxcuma yriepoaa (1Y).

N3yuyenue ero cBOMCTBY.

35. Pemenue 3amau

36. KpeMHuii 1 ero coeiMHEHUs

37. OOGoOmeHne W CHCTEMaTU3alus
3HaHWM 110 Teme «Hemeramib.

38. KonTtponbHas padora Ne 2 1o teme
«Hewmerambiy.

39. AHanu3 KOHTPOJIBHOW pabOTHI 1O
teme «Hemeramaby.

Hemonctpammu. [lonyuenne ammuaka u

ero pactBopeHue B Boje. OOpasisl
MIPUPOHBIX HUTPATOB U (pocdarTos.

JlabopaTopHbIe
BzaumojeiicTBue cojeii aMMOHHUS CO

OIIBITEI.

[IeI0YaMH.
JlaboparopHbie ombIThl. KauecTBeHHas
peakuus Ha YIJIEKHUCIIBIN ras.
KauectBeHHast peakiusi Ha KapOoHaT-
HOH.

Pacuérnple 3agayu. Brlguciaenus mno
XHUMUYECKHM

YpPaBHEHHUSIM  MAaccChl,

00bEMa WM KOJIMYECTBA OJHOro wus3

OPOAYKTOB  peakuMu 10  Macce
UCXOJIHOTO BeIEeCTBa, OOBEMY WIH
KOJIMYECTBY BEILECTBA, COAEPXKAILErO
ONpeAeNEHHYIO JOJII0 TPUMECEi

JeMmoHcTpanmy. Monenn
KPUCTAJUIMYECKUX PEUIETOK aiMasa |
rpadwura. O6pa3siiet MIPUPOTHBIX

KapOOHATOB U CHIIMKATOB.

BELIECTB K ONpeaen€éHHOMY KJlaccy
COCIMHECHUM.

ComnocraBisieT cBOWCTBa pa30aBIEeHHOM
u KOHLICHTPUPOBaHHOU a30THOM
KHUCJIOTBI.

CocraBnsieT ypaBHEHHSI CTYIEHYATOMN
JUccoLMaluu Ha mpumepe ¢GocdopHoi
KHCIIOTBI.

3anuchIBa€T ypaBHEHUS peakUuil B
MOHHOM BHJI€ C yKa3aHHEM Iiepexoja
3JIEKTPOHOB.

Pacnio3Haér ONBITHBIM NIYyTEM aMMHaK,
pacTBOpBI KUCIOT, HUTpAT- U ¢ocdat-
HWOHBI, HOH aMMmoHusA. Hcnons3yer
npuoOpeTEHHBIE 3HAHUS U yMEHUS B
MPaKTUYECKOU NeSITeNIbHOCTH u
IIOBCEIHEBHOM  JKM3HM €  ILIEJIBIO
6e30macHOro 00paIeHus ¢ BEIeCTBaMU
U MaTepualaMd UM DKOJIOTHYECKHU
I'PaMOTHOTO MOBEICHUS B OKPYXkKaroLen
cpene.

Brrunciisger MmaccoByro 10J110
pacTBOPEHHOTO BELIECTBA B PACTBOPE.
Yuutcs monp30BaThCs UHPOpMaLIUEH U3
JPYTrUX UCTOYHUKOB JIJIsl TOATOTOBKHU
KpaTKUX COOOIIEHUM.

XapakrtepusyeT 31eMeHTsl IVA- rpymnisl
(moArpymmel yriepoaa) Ha OCHOBE HX
[I0JIO)KEHUSI B NEPUOAMYECKON CUCTEME
1 0COOEHHOCTEH CTPOEHUS UX aTOMOB.

OOBIACHATD 3aKOHOMEPHOCTHU
U3MEHEHUS CBOUWCTB 2ieMeHTOB |VA-
TPYIIIIBL.

XapakTtepuzyeT auIOTPOIUI0 YTIeposa
KaKk OJHY U3 MPUYHNH MHOT000pa3us
BEIICCTB.

OnmuceiBaeT CBOMCTBA BEIIECTB B XOJE
JIEMOHCTPAIIMOHHOTO M J1aOOpaTOPHOTO
skcnepuMenTa. CoOnogaeTr TEXHUKY
0e3onacHocTu. COIOCTaBIISIET CBOMCTBA
OKCHUJIOB  yriepojla U  KpEeMHus,
OOBSICHATH MPUYUHY WX  Pa3Iddusl.




Tema ypoka

OCHOBHBIE BUABI ACATCIIBHOCTHU

YcTanaBiauBaeT MPUHAJIC)KHOCTD
BEILIECTB K OMNpENEIEHHOMY KJaccy
COCIUHEHUH.

Jloka3piBaeT  KHUCIOTHBIM  XapakTep

BBICHIUMX OKCHUIOB YIJICpOJda U KPEMHMUA.

3anuchbIBa€T YpaBHEHUsI pPEAKLUM B
MOHHOM BHJE€ C YyKa3aHUEM Iepexojia
AJIEKTPOHOB.

VYuurcs OCYILIECTBIIATh
B3aMMOIIPEBpAIICHUsT  KapOOHATOB U
rUIpOKapOOHATOB. Pacnioznaér
ONBITHBIM IyTéM  YIVIEKUCIBIM ras,
KapOOHAT-HOHBI. Hcnons3yer

NpuoOpeTEéHHbIE 3HAHUS W YMEHHUS B
MIPaKTUYECKON NEeATEIbHOCTH u
MOBCEJHEBHOW  JKM3HM  C  ILEJIbIO
0e30MmacHOro oOpalieHus ¢ BelleCTBaMU
M MarepuajaMd M IKOJOTHYECKHU
IPaMOTHOT'O MOBEJEHUS B OKpPYKaroLel
cpene.

Bbluucnser no XuMu4ecKkum
YpaBHEHUSAM MaccCy, O0BEM UITH
KOJIMYECTBO OJJHOTO U3 MIPOJIYKTOB
PEaKIIMK 110 MacCce UCXOTHOTO
BelIeCTBa, 00bEMY UITU KOJIIUYECTBY
BEILIECTBA, COACPIKAIIETO
ONPEAENEHHYIO TOJII0 IPUMECEN

Meraibt (oOmras
XapaKTePUCTHKA)
15 4.

40. Ilonoxenme w™etamaoB B IIC wu
O0COOCHHOCTH CTPOCHHUS UX aTOMOB..
41-42.
METaJIOB 24

43.  Kopposzus
peayNpexKICHHE.
44. [llenoyabie METAILIBI

XUMHYECKHUE CBOWCTBA

METAJIJIOB u €C

45. Kagpuuii ¥ ero coeIuHEHMS.
46. AmroMUHUHA.
47. Kene3o u ero coequHEHUS

48.
KaTHOHOB METAJIIOB

KauectBeHHoe OITpeJIeIICHNE
49. llpakTuyeckas padora Ne
5.Pemenne skciepuMEeHTAIBHBIX 337129
50. OOoOmeHne W CUCTEMaTH3aIus
3HAHUM 110 TeMe «MeTaab.

51. KonrtpoabHasi paGora Ne 3 mo
TeMe «MeTaabl».

52. AHamm3 KOHTPOJBHOH paboTHI 1O
TeMe «MeTaJIbIy.

53-54. TlonstTHe O METAUIyprUu.
CrutaBbl kene3a — Yyr'yH U CTajlb, UX
MIpUMEHEHNE 29
JlaGoparopHbIe

onbITel. HM3ydeHue

VYuurcss xapakTepu3oBaTh METAUTBI Ha
OCHOBE ux HOJIOKEHHUS B
MEPUOINYECKOMN CHUCTEME u
0COOEHHOCTEHN CTPOCHMSI UX aTOMOB.

OOBbsACHSAET 3aKOHOMEPHOCTHU U3MEHEHHUS
CBOWCTB METAJJIOB IO Mepuoay U B A-

rpynnax.

Hccnenyer  cBolicTBa  M3Yy4aeMbIX
BEILIECTB. TPOBOIUMBIE

OIIBITBHI.
OnunceiBaeT  CBOWMCTBA  M3Y4aeMbIX
BEIIIECTB Ha OCHOBE HAOJIIOJICHHUH 33 UX
IIPEBPALICHUSIMU.
Jloka3biBaeT aM(OTEpHBI  XapakrTep

OKCHUJIOB M THUAPOKCHJIOB ATIOMUHUS U
xenesa(L).

CpaBHHBaET OTHOIICHHE H3Y9aeMbIX
METaJUIOB U OKCHJIOB METAJIIOB K BOJIE.
CpaBHHBAET OTHOIIECHUE THIPOKCHIOB
HATpPUSI, KaIbIUs U aIFOMUHUS K
pacTBOpaM KUCIIOT U HIEIOYECH.
Pacno3naBaTh ONBITHBIM YTEM HOHBI
Fe®* u Fe®*.

OOBsicHSIET 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB METAJJIOB OT BUJIa XUMUYECKOH
CBSI3U MEXIY UX aTOMaMH.

HabntonaTte ¥ ONMUCHIBaTH XUMUYECKHE




Tema ypoka

OCHOBHBIE BUABI ACATCIIBHOCTHU

o0Opa3ioB MeramuioB. B3anmmogeiicTre
METaJUIOB C  pacTBOpamMu  COJICH.
O3HakOMJICHHE CO CBOWCTBAMH WU

MpeBpaLICHUSIMHI KapOOHATOB u
TUAPOKapOOHATOB. [Tomyuenue
TUAPOKCHIA ATFOMUHHUS u

B3aUMOJICHCTBHUE €ro C KHUCJIOTaMU U
menoyamu. KayecTBeHHbIE peakiuy Ha
wousl Fe?* u Fe®'. PacuérHple 3amayn.

Boruncnenus 1o XUMHAYECKHM
YpaBHEHMsIM Maccbl, 00bEéMa WM
KOJINYECTBA OJHOIO M3 IPOAYKTOB
peakuMM [0  Macce  MCXOAHOTro
BEIIECTBA, OOBEMY WM KOJIUYECTBY
BELIECTBA, COJIEpIKaIIETOo

ONpeAENEHHYIO OO TPUMECEH.

peaKuuu ¢ TOMOMIbI0 E€CTECTBEHHOIO
A3plka M si3plka XumuH. CoOmonaTh
TEXHUKY O0€30IMacHOr0 OOpalieHus ¢
XUMUYECKOH MOCYI0i M 1a00paToOpHbIM

0o0opyoBaHuEM. OcyuiecTBiATh
peakiuu, IIOJITBEPKTAIOLIME
TeHETUYECKYIO CBSI3b MEXIY
HEOPraHUYECKUMU COCJIMHCHUSIMHU.

3anuchlBa€T YpaBHEHHUS pEaKlUHWil B
MOHHOM BHJIE C yKa3aHHEM Iepexoja
AIIEKTPOHOB.

O060061maer 3HaHMUS U JeNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX W3MEHEHUN CBOWCTB
METaUIOB B Tmepuojgax u A-rpymnmax
MEePUOANYECKON CUCTEMBI.
[TporHo3upyer CBOWCTBA HEM3YyUEHHBIX
AJIIEMEHTOB U UX COCAMHEHMI Ha OCHOBE
3HAHUU O MEPUOTUICCKOM 3aKOHE.
Hcnone3yeT npuoOpeTéHHbIEe 3HAHUS U
YMCHHSI B MPAKTUICCKOU NESITEITbHOCTU
U TIOBCEIHEBHOM KH3HU C IIENIBIO
0e301acHOr0 OOpaIEHUs C BEIICCTBAMH
U MarepuaJaMd U IKOJOTUYECKHU
IPaMOTHOTO MTOBEACHHSI B OKPYKAIOIICH
cpene.

Beraucnser 1o XUMHUYECKAM
YpaBHEHUSIM  Maccy, OO0bEM WU
KOJIMYECTBO OJIHOTO W3 TIPOJIYKTOB
peakiuu M0  Macce  HMCXOJHOTO
BellecTBa, OOBEMY WM KOJIUYECTBY

BEILIECTBA, COJIEPIKaIETO
ONpeAeNEHHYIO JTOJTI0 MPUMECEH.
VYunurcs MOJIb30BAThCSA

nHpopMmalued U3 APYruxX HCTOYHHKOB
JUTSI IOATOTOBKH KPATKUX COOOIIEHUH.

Pasnen 3. Kparkuii 0630p BaxkHeiimux opranudeckux Beuectn (7 4)

55. BemectBa  opraHuueckue U
HEOpraHU4ecKue

56. YHUKaJIbHBIN yriiepoa
57. CocraBnenue
OpPraHUYECKUX BEIECTB

58. HenpenenvHbie yriaeBOIOPOIBI

MoJeei

59. Haxoxnenne B pUpoe
YTIICBOIOPOIOB
60. MHorooOpasue  OpraHMYECKHX

COeTUHEHNN
61. O06006111EHIE CBeJICHUI 00
OPraHUYECKUX COCTUHCHUSIX

HeMoHcTpanmu. Mopaenu MoJiekyn
OpraHUYeCKUX COeAUHEHUM. ['opeHue
YTJIEBOJOPOIOB M OOHAPYKEHNE
MPOJYKTOB uX ropenus. [lomyuenue

Ucnons3yer BHYTpH- u
MEXITPEIMETHBIC CBSI3H.

CocraBnsier MOJIEKYJISIPHBIE u
CTPYKTYPHBIE hopmybr
YIJIEBOIOPOOB. Omnpenensier
MIPUHAJIC)KHOCTh BEIIECTBA K

ONPEAECIEHHOMY KJIACCY OPraHUYECKUX
COECTUHEHUN.

3anmuchiBaeT  ypaBHEHHMsS  peakiui
3aMeUIeHUs] UM TNPUCOECTUHEHUS  C
y4acTUEM  OpPraHMYECKMX  BEILECTB.

Yuurcsa HaOI0IaTh JAEMOHCTPUPYEMBIE
OTIBITHI.

OnuchIBaeT CBOMCTBA N3y4aeMbIX
BEIIIECTB HA OCHOBE HAOJIIOJCHUI 32 UX
MpeBpalleHUsIMU. Y 4acTBYET B
COBMECTHOM OOCYKJIEHHH Pe3yIbTaTOB




Tema ypoka

OCHOBHBIE BUABI ACATCIIBHOCTHU

stuneHa. KauecTBeHHbIE peakIuy Ha
sTUieH. PacTBopeHue 3TUiI0BOro
criipTa B Boje. PactBopeHue
TJIMIIEPUHA B BOAE.

[Tonyuenue u CBOMCTBA YKCYCHOM
kucnoTel. MccienoBanne cCBOMCTB
JKUPOB: PACTBOPUMOCTH B BOJIE U
OPTraHWYECKUX PACTBOPUTEIIAX.
KauectBenHnast peakuus Ha IJIIOKO3Y U
kpaxmai. OOpa3ipl u3Ieaui u3
MOJIMATUIICHA, TIOJIUTIPOTIHIICHA.

62-63. Pemenue pacuéTHBIX 3a1a4 29
64-68. Perrenne KOMIIETEHTHOCTHO-
OpPUEHTUPOBAHHBIX 33 [aHHIA

onbITOB. [IpoBOINT KaueCTBEHHBIE
peakuyy Ha HEKOTOPBIE OPraHUYECKUE
BEILECTBA.

Yuurtcs moap30BaThCs HHGOpMaIuei u3
JpPYruX HCTOYHUKOB MJI1 IHOATOTOBKHU
KpPaTKUX COOOIICHUH.




i

v

Ipunoxenne OueHoOYHbIE METOANYECKHE MATEPUAJIBI

OI.IEHﬂ":lHl:IE MIITII’.‘PEIIL'II:I o XHMHH
Jemosepcnn
Bxoaunoii koHTpo.b
8 knace

1 Bapuanr.

Uro rakoe (uinueckoe spilenne?

Yro rtakoe arom?

Yro rtakoe xumudeckad dopmyna?

CKOIBLKO ATOMOB K&KI0I0 IEMEHTa BXOAMT B COCTaB Molekyisl ¢ dopmynoii

CO; 5 Al(SOy4)s; HaS04 7

[Moneayace nepuoanueckod Tabiuued, paccunTaiite OTHOCHTENBHYIO MOJICKVIAPHYIO
Maccy BewecTs, (GopMylkl KOTOPEIX

NaOH ; Fe,0, .

2 papuanr.

Uro takoe XuMmuueckue peaxuuu?

Uro rakoe monexyna?

Yro takoe uHIekc?

CKOJIBKO ATOMOB KAXKIOI0 3]1EMEHTA BXOAMT B COCTAB MOJIEKYIBl ¢ (hopmynoi

H;;U N Ca;(POﬂ; N H3P04 ?

[Monkayace nepuoamueckol TabiuUeH, paccuuTaliTe OTHOCHTENBHYH) MOJEKYIAPHYIO
Maccy Belects, (GOpMyibl KOTOPBIX

FeSO., N Nng .



