rocysapcreeHHoe DroukeTHoe obineodpazorarenbHoe yupexaenmne Camapckoii obnacti
cpeansnsn oSmeobpazoparenkHas LIKoga MMeHn I epos Coperckoro Corwsza Koporkoea
HMpBana HukoHnosu4a ¢. JiMmurpruesxka MmyHHULIUTTIaANBHOTO paiiorna Hedreropekuit Camapckoii
obacTH

C=RU, O=I'BOY COU c.

Amuntpureska,

— PACCMOTPEHO NMPOBEPEHO YTBEPKIIATIO
CN_O_XpMMeHKO H. I/I’ na sacennnmn MO IamMecTyTenem aupexropa no YBP rop NBOY COLU
E:dmltr_sch@wnara_edu.ru EcTecTBEHHO-MaTCMATHHECKOTO - Beancinnn TH. e murpuensn
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PaGouas mporpaMmma

I'Tpenmer  xXumMwust

Kinace 8-9

KonuuecTBo 4yacos 1o yuebHOMY rJjiady 68 qacor B roji_2 Haca B HENEI O
Cocrasnena B coorsercreumn ¢ IpumepHoii padoueil nporpaMmMoi no XumMHM
CocraBUTENb YMUTENE XMUMHH

YaueOumukmu:

Apsrop_ Pyasuruc [E., ®enpaman DI,

Haumenosanne . Xumusa. 8 knacce/ yuyed. nocobure s 0011eodpazoBaT. OpraHmM3atiiii
Xumua. 9 knacce/ yued. nocodue anst obuieobpazoBar. oprafmH3auMii

HMzanarenncrBo, roa_ llpoceewenue, 2021



MHOACHUTEJIBHASA 3AITUCKA

Pabouasn nporpaMma CoCraBJI€cHA HA OCHOBE CJICAYIOIIUX JOKYMEHTOB:

1. ®epepanbublii 3ak0H OT 29.12.2012 Ne 273-®3 (pen.ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit denepanumy» (¢ W3M.H1 JOIL., BCTYIL.B CHITY
¢ 01.09.2020).
2. ®enepalbHBIA TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO 0O0IIero o0- pa3oBaHus (YTBEpKIEH MpuKazoM MuHHCTEpCTBA
oOpazoBanuss u Hayku Poccuiickoit ®enepa- nmm ot 17 nexadbps 2010 r.Ne 1897) (pen.21.12.2020).denepanbHblii rocyaapCTBEHHBIN
00pazoBaTeNbHbIN cTaHaapT OCHOBHOTO 00111ero oopazoBanus (PI'OC O0O0);
3. OcHoBHas 00pa3zoBaTeNbHAs MpOTrpaMMa OCHOBHOTO obiero oopazosanust [ bOY COI c. [ImutpreBka
4. TocynapctBenHass nporpamma Poccuiickoit ®@enepanun «Pa3Butne oOpasoBanus» (YT1BepxkaeHna I[locranoBnenuem IlpaBurtensctBa PD ot
26.12.2017 N 1642 (pen . ot 22.02.2021) «OO0 yTBepXKAeHHH TOCYJAapCTBEHHOI mporpaMmbl Poccuiickoit Deneparn

«Pa3BuTHe 06pazoBaHMs»
5. MeTtonuyeckue peKOMEHJAINK 10 CO3JaHHI0 U (QYHKIIMOHUPOBAHHUIO B 0011€00pa3oBa- TENbHBIX OPraHU3alUAX, PACIOJIOKEHHBIX B CEITBCKOMN
MECTHOCTHU U MaJIbIX TOpoJax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOH U TeXHOJornueckoi HanpasiaeHHocTel («Touka pocTay)
6. Ilacmmopt HammoHampHOTO mpoekTra «OOpazoBanue» (yTB. mpesunuymom Coera mpu [Ipesumente PO mo crparermdyeckoMy pa3BUTHIO U
HallMOHAJBHBIM MPOEKTaM, MPOTOKOJ oT 24.12.2018 Ne 16).
7. Pabouas nporpamma yueOHOTO npeaMera «XuMus» Ui 8-9 KiIaccoB COOTBETCTBYET MPUMEPHOM MporpaMMe OCHOBHOIO 0OIIero oopazoBaHus
10 XMMHUHM, COCTaBJIE€HA Ha OCHOBE aBTOpcKoM nporpammel [.E. Pyasutuca u @.I'.®enpamana-M.: «IIpocsemienuey», 2017r

Paboyas mporpamma ocHOBHOTO 00mIero oOpa3oBaHMs MO XHMHHM COCTaBJIeHa Ha OCHOBe dDenepanibHOr0 rocyaapCTBEHHOrO 00pa3oBaTEIbHOTO
cTanjaaprta obuiero obpazoBanus. B Heil Takke YUUTHIBAIOTCS OCHOBHBIE UJIeH U oJI0xkeHus [IporpaMmbl pa3BuTHs U GOpMHUPOBAHUS YHU BEPCATbHBIX
y4eOHBIX JEHCTBUIl i1 OCHOBHOrO o0I1ero oo6paszoBanusa. OBiajgeHue OOY4YAIOUIUMUCS CHCTEMOM XMMHUYECKUX 3HAHUW, YMEHUN U HaBBIKOB
HEOOXOJUMO B IOBCEIHEBHOM >KM3HHU JUIsi O€301aCHOTO OOpaIlleHUs C BEIISCTBAMU, MaTepuajaMd W XUMHUYECKMMH IPOIeCCaMH. DTO MOMOTaeT
YCIIEUTHOMY H3YYEHHIO CMEXHBIX JUCIMIUIMH U CIOCOOCTBYET HPOJOJIKEHHIO OOyUeHHUs B CHUCTEME CpeIHEero mpo(ecCHOHaIbHOTO M BBICIIETO
oOpazoBanus. HemanoBaxHyro pojib cUCTEMa XMMHUYECKUX 3HAHUN UTPAET B COBPEMEHHOM OOIIECTBE, TaK KaK XUMUS U XUMHUYECKHE TEXHOJOTHHU (B
TOM u4ucie OHO- M HAHOTEXHOJOTHH) TMPEBPAIIAlOTCS B PEBOJIIOIMOHHYIO MPOU3BOIUTENBbHYIO cuily. B coorBercTBUU ¢ DenepalbHBIM
roCy/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO OOIEro oO0pa3oBaHHs TIABHBIMU LEJISAMH [IKOJBHOTO XMMHYECKOTO OO0pa30BaHUA
SIBJISTFOTCSI:

* (¢opMupoBaHUE y 00YYAIOIIUXCSI CHCTEMbI XUMUYECKIX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHBIX 3HAHUN;

* pa3BUTHE JMYHOCTH OOYYAIONIMXCS, WX HMHTEJUIEKTYaJlbHBIX M HPABCTBEHHBIX KaueCTB, (HOPMHPOBAHHE T'YMAaHUCTUYECKOTO OTHOIICHHUS K

OKPYKAIOIIEMY MHUPY U SKOJOTHYECKHU 11eJIeCO00pa3HOTo MOBECHHS B HEM;

* [OHMMaHHE OOYYAIOUIUMUCS XHUMHH KaK MPOU3BOJAWTENHHONW CHIIBI OOIIECTBA M KAaK BO3MOXKHOW 00macTu Oyaymied mpodeccrHoHaIbHON

JIeSITCILHOCTH;

* pa3BUTHE MBIIUICHUS OOYYAIONMIUXCS TMOCPEACTBOM TaKUX IMO3HABATEIBHBIX YYEOHBIX NEHCTBUH, KaK yMEeHHE (OpPMYIUPOBATH MpobiIemMy u



THUIIOTE3Yy, CTaBUTh LECJIW U 3ala4Ui, CTPOUTD IJIaHbI JOCTUIKCHHA LICJIGI\/JI N pCIICHUA IMOCTABJICHHLIX 3a/la4, ONPCACIATh MOHATHA, OTPAHUYNBATh UX,
OIMMCBIBATh, XapPaKTCPU30BATh U CPABHUBATD,

IIOHUMAHHUC B3aUMOCBA3U TCOPUU U IIPAKTUKHU, YMCHHUEC ITPOBOANTH XUMHYECKHI OKCIICPUMCHT M Ha €ro OCHOBC ACJIaTh BHIBOABI 1 YMO3AaKJIHOUCHU .

JUig 1OCTMKEHMsI 3TUX Leleld B Kypce XMMHUHU Ha CTYIIEHH OCHOBHOIO OOIIEro o0pa3oBaHUS PELIAIOTCS CIEAYIOLIUE 3aJa4H:

(bOpMI/Ip}IIOTCﬂ 3HAHUS OCHOB XHMHWYECKOU HayKU — OCHOBHBIX q)aKTOB, HOHHTI/If/'I, XUMHUYCCKUX 3aKOHOB HTCOprI, BBIPAXKCHHBIX

IMOCPEACTBOM XMMHNYECCKOTO A3BbIKA,

pa3BUBAIOTCS YMEHMsI HAOMIOAaTh U OOBACHATH XUMUYECKHE SBJICHUS, MPOUCXOASIINE B IPUPOJIE, JIaOOPATOPHBIX YCIOBUSIX, B OBITY M Ha

IIPOU3BO/JICTBE;

HpI/IO6pCTaIOTCﬂ CIICHUAJIbHBIC YMCHUA U HABBIKH 110 6C3OHaCHOMy 06paHI€HI/IIO C XUMHUYCCKUMHU BEIICCTBAMU, MaTCpUalaMUi U ITPOLECCCaMMU;
(dbopMupyeTcsi TyMaHUCTHYECKOE OTHOIIEHHE K XUMHUH KaK TPOU3BOIUTEIHHON criie 00IIecTBa, C MMOMOIIBI0 KOTOPOH pEelIatoTes riio0aIbHbIe
poOJIeMbl YEeJIOBEUECTBA;

OCYHIIECTBJISAETCS MHTErPALMS XUMUUYECKON KAPTUHBI MUPA B €AMHYIO HAYYHYIO KaPTHHY.

IIVTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOT'O ITIPEJIMETA

8 kmacce

1. JInuHOCTHBIE Pe3yJabTAThI:

OCO3HAHHWE CBOEU ATHUYECKOW MPUHATICHKHOCTH, 3HAHUE UCTOPUHA XMMUU U BKJIaJa POCCUICKOM XUMHYECKON HAYKH B MUPOBYIO XUMHUIO;
(hopMupOBaHUE OTBETCTBEHHOTO OTHOIICHUS K MMO3HAHUIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH YJaIlIMXCsS K CAaMOPA3BUTHIO U CaMOOOpa30BaHUIO HA
OCHOBE M3YYCHHBIX (PAaKTOB, 3aKOHOB M TEOPUH XUMHH; OCOZHAHHOTO BHIOOPA U MTOCTPOCHUE HHIUBHUIYAIbHOW 00pa30BaTEIbHON TPACKTOPHH;
(hopMuUpOBaHHE IEIIOCTHON €CTECTBEHHO-HAYYHOW KApTUHBI MUPA, HEOTHEMJIEMOH YacThi0 KOTOPOM SBJISETCS XUMUYECKas KapTHHA MHUPA,
OBJIaJICHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN MPAKTUKU, B TOM YHCIIE U XUMUYECKHIM;
OCBOCHHE COIMAbHBIX HOPM, NpPaBUI TOBEACHUS, poyied U (GopM coluanbHOW KU3HH B COLIMYME, MPHUPOJEC M YACTHOW JKU3HU Ha OCHOBE
9KOJIOTHYECKOH KYJIbTYPhI U O€30MMaCHOTO 0OpaleHus C BeIIeCTBAMU U MaTepHallaMu;

(dbopMHUpOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHHM CO CBEPCTHHKAMHU M B3POCIBIMH B Ipoliecce 00pa3oBaTeIbHON, 0OIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIe0BATEIHCKOM, TBOPUECKON U APYTUX BUIOB ACSITENTLHOCTH, CBS3aHHBIX C XUMUEH.

ompejeNieHue MOTUBALIMU U3y4eHUs] y4eOHOTO MaTepuana;

OIICHUBAHHE YCBAaWBAaeMOTo Yy4eOHOTO Marepualia, MCXOJs W3 COLHUAIbHBIX W JIMYHOCTHBIX IIEHHOCTEH;

MOBBIIIIEHUE CBOETO 0Opa30BaTENIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YyYCHHIO OCHOBHBIX HCTOPHYECKUX COOBITHH, CBS3aHHBIX C
UCTOpUEH pa3BUTHsI XUMHUH U OOIIECTBA;

3HAaHUE MPABUJI IOBEICHHUS B YPE3BbIUANHBIX CUTYaLHIX;

OIICHUBAHKE COIMALHOW 3HAUMMOCTH MTPO(eccuil, CBI3aHHBIX C XUMUEH;

BIIaJICHUE TIPaBUIIAMU OE30MTaCHOTO OOpaIeHUs ¢ XUMHUYECKUMU BEIIECTBAMH B 000pYI0BaHUEM, TIPOSIBIICHHE SKOJIOTHUECKON KYIbTYPHI .



2.

3.

MeTanpeaMeTHblIe pe3yabTaThl:

ompeeNieHue 1esieil COOCTBEHHOTO 00yUeHUsl, IOCTAaHOBKA M (POPMYITHPOBAHUE JIJIsl ceOsl HOBBIX 3a/1a4;

HJIaHI/IpOBaHI/IC HYTGﬁ JTOCTHUXKCHUS XKEJIIacMOT O pCS}’JII)TaTa O6y'-ICHI/I$I XUMHUHU KAK TeOpeTI/I‘-IeCKOI‘O, TaK U BKCHepI/IMCHTa.HBHOFO xapaKTepa;
COOTHECCHHUEC CBOUX IICI\/JICTBI/If/'I C HHaHI/IpyeMI)IMI/I pe3YJH)TaTaMI/I, OC}’HICCTBJ'IGHHG KOHTpOJI?I CBOGI>'I ACATCIIBHOCT B HpOHGCCC JTOCTHUIKCHUA
pe3yibTara, ONpeesieHue CIIocO00B JCHCTBHIA MPH BBIIOJHEHUN Ja0OPATOPHBIX U MPAKTUYECKUX PaOdOT B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0e30I1aCHOCTH;

OpraHHSaHI/Iﬂ pa60qer0 MecTa HpI/I BBIITIOJIHCHUHU XUMHWYCCKOT'O BKCHCpI/IMeHTa;

MIPOTHO3UPOBAHUE PE3YJIbTATOB OOYUYEHHs, OLICHMBAaHUE YCBOCHHOTO MaTepHalia, OIlCHKAa Ka4ecTBa W YPOBHS TMOJYYEHHBIX 3HAHUW, KOPPEKIIHS
MJIaHa ¥ crnocoba JAeHCTBUS MPU HEOOXOIUMOCTH .

HpOBeHeHI/Ie Hﬂ6J'IIO)1€HPII>i, OITMCaHue HpI/ISHaKOB 158 YCJTOBI/Iﬁ TCUCHUA XUMHUYCCKUX peaKHHﬁ, BBIITIOJIHCHUEC XWUMHUYCCKOTO 3KCHepI/IMeHTa, BBIBO JIbI
Ha OCHOBE aHaJM3a HAOIIOJEHUH 3a SKCIIEPUMEHTOM, PEIICHHUE 3a/a4, MOTYICHHEe XUMUIESCKOW HHPOPMAIIMH U3 PA3THIHBIX HCTOYHUKOB;

YMGHI/IG OpFaHI/ISOBI)IBaTB HUCCIICOOBAHUC C LICJIIBIO HpOBepKI/I TUIIOTE3,

yYMEHHUE JIeNIaTh YMO3aKIIOUeHUs (MHIYKTUBHOE M 110 aHAJIOTUN) U BBIBOJIBI;

yMeHHe OOBEKTHMBHO OIICHHBaTh HMHGPOPMAIMIO O BEHIECTBAX W XHUMHUYECKHUX TMPOIECCax, KPUTUYECKH OTHOCHTHCS K TICEBIOHAYYHOU
nHpopMmarun

ornpeesieHue UICTOYHUKOB XUMUYECKOH HH(POpMAIUH, ITOTydYeHUE U aHalu3 e€, co3laHue MHPOPMAIIMOHHOTO MPOAYKTa U €r0 MPe3eHTAIHS;
HCI0JIb30BAHME OCHOBHBIX WHTEIUIEKTyalbHBIX OMEpaluii: aHajinu3a U CHHTE3a, CPAaBHEHUS M CHCTEMaTH3alud, 0000LIEeHUS U KOHKPETU3AllUH,
BBISIBJICHHE MPUYUHHO-CJIEICTBEHHBIX CBSA3EH M MOCTPOCHUE JIOTUYECKOTO PACCYXACHUS M YMO3AKIIOUEHUs (MHIYKTUBHOIO, NEAYKTUBHOTO U IO
aHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO COJICPIKaHNUS;

YMEHHE CO3[1aBaTh, IPUMEHSAITH U IPEOOPa30BbIBATH 3HAKU U CUMBOJIBI, MOJICTIH M CXEMBI JJIsl PellIeHUs] Y4eOHBIX U TIO3HABATENbHBIX 3a/1a4;
(dbopMHpOBaHKE U PA3BUTHE IKOJOTUYECKOTO MBIIUICHHUS, YMEHHE PUMEHATH €0 B MO3HABATEIbHON, KOMMYHUKATUBHOMN, COLMATBHON MPAKTUKE U
npodeccuoHanbHON OpUEHTALINY;

pa3BHBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIOJNB3ys CpEACTBA YCTHOW W MUCHhMEHHOW KOMMYHHKAIIMM TpHU paboTe ¢ TEKCTaMU
yueOHHKA U JOTOJTHUTEIHHON TUTepaTypOi, CIPAaBOYHBIMU TA0JIUIIaMU, TTPOSBISATH TOTOBHOCTH K YBKEHUIO HHOM TOYKU 3PEHUS MPH 00CYKIACHUN
PE3yIbTATOB BBIMOJHEHHOM PabOTHI .

TCHCPUPOBAHUC uaeu u ONpCHACIICHNUEC CPCACTB, HCOGXO,Z[I/IMLIX AJId UX pcaJin3aliuu.

IIpenmeTrHble pe3yJbTaThl:

yMeHHe 0003Ha4YaTh XMMHYECKHE JIIEMEHTHI, Ha3blBaTh WX M XapaKTepU30BaTh HA OCHOBE IMOJIOKEHHUS B mepuoamyeckoi cucreme 1. U.
MeHgeneena;



(bopmMynupoBaHUEe U3YYEHHBIX OHATUI: BEIIECTBO, XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, MPOCTOE M CII0KHOE BEIECTBO,
XUMMYECKasl PeaKIys, BUAbl XUMUUECKUX PEaKUi U T. 11.;

ompeneneHue 1mo GopMmynaam cocraBa HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB XHMHUYECKUX AJIEMEHTOB WJIM CTEIICHH UX
OKHCJICHHUS;

[IOHMMaH1e HH(OpPMALIMU, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (POPMYIIbI U YpaBHEHUS,

yMeHHE KIacCU(UIMPOBATH MPOCThIE (METAJJIbI, HEMETAJUIbI, OJIATOPOHBIE Ta3bl) U CIOKHBIEC (OMHAPHBIC COCAMHEHUS, B TOM YHCIIE U OKCHJIBI, a
TaK)K€ TMJIPOKCH]IbI — KHUCIIOThI, OCHOBaHMS, aM(POTEpHbIE THAPOKCUIBI — U COJIN) BEILECTBA;

(dbopMynupoBaHHE MEPHUOJUYECKOIO 3aKOHA, OOBSICHEHHE CTPYKTYpbl U HH(OpMalMH, KOTOPYHO HECET MepuoauyYecKas CUCTeMa XMMMUYECKUX
anemMeHToB /1. 1. MenaeneeBa, pacKpbITHE 3HAUCHUS TIEPUOIUYECKOTO 3aKOHA;

YMEHHE XapaKTepU30BaTh CTPOCHHUE BEIIECTBA — BUIbl XUMUUYECKUX CBSI3€H M TUIIbI KPUCTATUIMYECKUX PEIIETOK;

OMMCAHNE CTPOEHUSI AaTOMOB XUMHUYECKHX AJIEMEHTOB C MOPSAKOBBIMU HOMepaMu 1—20 u 26, oToOpaxkeHre X ¢ MOMOIIBIO CXeM; [] cocTaBiieHue
(bopMyIT OKCUI0B XMMHUYECKUX 3JIEMEHTOB U COOTBETCTBYIOLIUX UM T'MIPOKCHJIOB;

HamucaHue CTPYKTYPHBIX (OPMYJ MOJIEKYJISIPHBIX COECIUHEHHH H (QOPMYIbHBIX €IWHHUI[ HMOHHBIX COEAMHEHHUN MO BAJIEHTHOCTH, CTEIECHU
OKHCIICHUS WUJIU 3apsily NOHOB;

yMeHHe pOpMYIHPOBATH OCHOBHBIE 3aKOHBI XUMHUU: MTOCTOSIHCTBA COCTABA BEUIECTB MOJIEKYJISIPHOTO CTPOEHUS, COXpPAHEHHS MacChl BEIIECTB, 3aKOH
ABoranpo;

yMeHHe pOpMYIHPOBATH OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO YUE€HHUS U TEOPUU DIEKTPOIUTUUECKON TUCCOIMALINH;

OIpe/ieJICHUE IPU3HAKOB, YCIOBHUM MPOTEKAHUS U ITPEKPAIICHUS XUMUYECKUX PEAKIIUil;

COCTaBJICHUE MOJICKYISPHBIX YPaBHEHUH XHUMHUYECKUX pEaKUud, MOATBEP)KIAIOMIMX OOIIMe XHMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKHUX BEIECTB U OTPAXKAIOIIMX CBSI3U MEXY KJIaCCaMH COEIMHEHMIA;

COCTaBIICHUE YPABHEHHI PEaKIuil C yuaCTHEM JIEKTPOJIUTOB TaKKe B HOHHOM (opme;

OIpeIeJICHUE N0 XUMUYECKUM YPABHEHUAM MPUHAIEKHOCTH PEAKLIMI K ONPEAeIEHHOMY TUIY U BUJLY;

COCTaBJICHUE YPAaBHEHHH OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA C TTOMOLIBIO METO/1a 3JIEKTPOHHOTO OasaHca;

IIPUMEHEHHE OHITUNA «OKHCIEHUEY» U «BOCCTAHOBIEHUE» JJIS XapaKTEPUCTUKN XUMUYECKUX CBOMCTB BEILIECTB;

OTIpeieNIeHUe C IOMOIIBIO0 KAUeCTBEHHBIX PeaKLUi XJIOpUI-, Cylnb(ar- 1 KapOOHAT-aHMOHOB U KaTHOHA aMMOHUS B pacTBOPE;

00BsICHEHUE BIUSHUS Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMUUYECKHX PEaKIIHii;

YMEHHUE XapaKTepU30BaTh MOJI0KEHNE METAJIIOB U HEMETAJJIOB B IEPHOANYECKON CHCTEME 3JIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJIIOB, 0011I1e
¢u3nyecKkrue 1 XUMHYECKHE CBOIMCTBA;

00BsICHEHNE MHOT000pa3us MPOCTHIX BELIECTB SIBICHUEM AIJIOTPOIMHU C YKa3aHUEM e€ IMPUYMH;

YCTaHOBJICHHE PA3JIMYUNA THIPO-, MUPO- U AIIEKTPOMETAIUIYPTUH U WIUTIOCTPUPOBAHUE 3TUX PA3IMYMKA MPUMEpPAMU HMPOMBIIIICHHBIX CIIOCOOO0B
MIOJIy4EHUS METAJIJIOB;



* yMeHHe JaBarh o0myro xapakrepuctuky 3memeHToB |, 11, VIIA rpynm, a Takxke Bogopoa, Kucioposa, a3ora, cepsl, ocdopa, yriepoaa, KpeMHUs
1 00pa30BaHHBIX UMH MPOCTHIX BEIIECTB U BAKHEHIINX COCAMHEHUH (CTpOCHHE, HAXOXKCHUE B MPUPOJIE, TTOTydYeHUE, PU3NIECKUE U XUMUIECKHE
CBOICTBa, IPUMEHEHUE);

*  yYMEHHE OIUCHIBATh KOPPO3UIO METAIJIOB U CIIOCOOBI 3aIUTHI OT HEE;

* yMEHHE NPOU3BOJUTH XHMHUYECKHE pAcU€Thl C HWCIOJH30BAHMEM TMOHATHH «MaccoBas JIOJIl BEIIECTBA B CMECH», «KOJHUYECTBO BEIECTBAY,
«MOJISIPHBIN 00bEM» 110 (hopMyJIaM U YpaBHEHUSIM peaKkinii;

*  OTHCaHHE CBOWCTB M MPAKTHUYECKOTO 3HAYCHHUS N3YYCHHBIX OPTaHUYECKHUX BEIECTB;

*  BBHINOJIHEHHE O0O3HAYEHHBIX B MPOTPaMME SKCIEPUMEHTOB, paclio3HaBaHHE HEOPTAaHWYECKUX BEIIECTB IO COOTBETCTBYIONIUM IpH3HAKaM; []
coOroieHre mpaBuil 6e30MacHol paboThl B XUMUYECKOM KaOuHeTe (J1aboparopun).

Oo0yuaroumuiicss HAyYUTCS:
*  3HAMb (NOHUMAMY).
— XMMHYECKYIO CUMBOJIMKY: 3HaKH XMMHUYECKHUX AJIEMEHTOB, OPMYIIbI XUMUYECKUX BEIIECTB, yPAaBHEHHUS XUMUYECKUX PEAKIIHii;
— Ba)kKHEHIlIMe XMMHYECKHUE MOHATHUA: BEIIECTBO, XUMUYECKHIl JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEJIbHbIE aTOMHAsi M MOJIEKYJIIpHAsi MacChl, UOH,
KaTHOH, aHUOH, XMMHYECKas CBSI3b, DJIEKTPOOTPULIATENIbHOCTh, BAJICHTHOCTh, CTETIEHb OKUCIICHUS,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OOBEM, PpPacTBOPBI, SIEKTPOIHUTHI M HEIJIEKTPOIUTHI, 3JICKTPOIUTHUECKas TUCCOLMAIUS, OKHCIUTENb U
BOCCTaHOBUTEJIb, OKUCICHHE U BOCCTAHOBJICHHE, TETIOBOM 3((EKT peakiii, O CHOBHBIE TUIIbI PEaKIMil B HEOPraHMYEeCKOH XUMUU;
— (popMyIHPOBKH OCHOBHBIX 3aKOHOB U TEOPHUM XUMHH: aTOMHO-MOJIEKYJISIPHOTO YUEHHSI; 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa BelIECTB, ABOraipo; nepruoaudeckoro 3akona J[. . MeneneeBa; Teopun CTPOCHHS aTOMa U YYEHHSI O CTPOCHHUH BEILIECTBA; TEOPUHU
ANIEKTPOJIUTUYECKON TUCCOLMAIIMY U YYEHUSI O XUMUYECKOU peakiuuu; [ Hazvieamy:
— XUMHYECKHUE JJIEMEHTHI,;
— COEIMHEHHUS U3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
— OpraHMYeCcKHue BEIeCTBa Mo uxX GpopMyse: MeTaH, 3TaH, ATUJICH, al[eTUJICH, METAHOJI, TAaHOJI, TIHUIEPUH, YKCYCHasl KHCIIOTa, TIII0K03a, caxaposa;

0 0bvsicHAmb:
— (puzMUecKHii CMBICIT AaTOMHOTO (TIOPSIIKOBOTO) HOMEPA XMMHUECKOTO AIIEMEHTa, HOMepa TPYIIIbI ¥ eprojia B mepuoandeckoit cucreme 1. M.
MenneneeBa, K KOTOPBIM AJIEMEHT MPUHAIICHKUT;
— 3aKOHOMEPHOCTH U3MEHEHHS CTPOSHUSI aTOMOB, CBOMCTB AJIEMEHTOB B MpeeNiaX MallbIX MEPUOIOB U A-TPYIIN, a TaK)Ke CBONUCTB 00pa3yeMbIX UMU
BBICIIMX OKCHJIOB ¥ TUAPOKCHUJIOB;
— CYIIHOCTH MPOIIecca AEKTPOTUTUIECKON TUCCOLUAIIMN U PEaKIMii HOHHOTO OOMEHa;

[ xapaxmepuzoeams:
— XUMHUYECKHE D3JEMEHTH (0T BOJOpPOJA IO KaIbIMS) HA OCHOBE WX IOJOXKEHUS B TMEPUOTUYECKON cHcTeMe XUMHUYecKuxX snemeHToB J[. U.
MenzeneeBa 1 0COOEHHOCTEH CTPOCHUSI X ATOMOB;



— B3aMMOCBSI3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMU HEOPTaHUYECKUX BEIIECTB;
— XMMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (MPOCTHIX BEIIECTB — METALIOB U HEMETAJUIOB, COSAMHEHU — OKCHJIOB,
KHCJIOT, OCHOBaHHM, aM(OTEPHBIX OKCUJIOB U THJIPOKCUIIOB, cojiei); [ onpedensams:
— COCTaB BEILECTB 10 UX popMysaMm;
— BAJICHTHOCTh U CTEMIEHU OKHUCIICHUS 3JIEMEHTOB B COCIMHCHUH;
— BUJIbI XUMUYECKOH CBS3U B COCTMHECHUSIX;
— THUIMBI KPUCTAJUTMYECKUX PEIIETOK TBEP/IBIX BEIIECTB;
— TMPUHAJIEKHOCTH BEIIECTB K ONMPEEIEHHOMY KJIACCy COSTUHEHU;
— THUITBI XUMUYECKHUX PEAKIIN;
— BO3MOKHOCTh TIPOTEKAHUsI PeaKIuii HOHHOTO OOMEHa;
U cocmaename.
— CXEMBbI CTPOEHUS aTOMOB MEPBBIX JIBAALIATH AIEMEHTOB Neproanueckoi cucremsl [. . Menpeneena;
— (popMyIbl HEOPraHUYECKUX COSAMHEHUHN U3yYEHHBIX KJIacCOB BEILIECTB;
— ypaBHEHUSI XUMUYECKHX PEaKIHii, B TOM UHCJIE€ OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX, C MMOMOIIBI0 METOJIA 3JIEKTPOHHOTO OallaHca;
[ 6ezonacHo obpawamucsi:
C XMMHUYECKOU TOCYI0¥ U 1abopaTOpHBIM 00OpPYIOBAHHUEM;
[ npo6o0ums Xumuyeckuti IKCNePUMEHM.
— MOATBEPKAAIOIINNA XUMUYECKUN COCTAB HEOPraHUYECKUX COCTMHEHUM;
— MOATBEPKAAOIINNA XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPraHUYECKHX BEIIECTB;
— M0 TMOJYYEHUIO, COOMPAHUIO U PaClO3HABAHUIO I'a3000pa3HbIX BEUIECTB (KHCIOPOa, BOJOPOIA, YIIEKUCIIOTO ra3a, aMMHUaKa);
— M0 OTPEIeIICHHUIO XJIOPH-, CYlIb(aT-, KapOOHAT-HOHOB U HOHA AMMOHHUS C TIOMOIIBIO KAUE€CTBEHHBIX peakuuii; [
BLIYUCTAMD!
— MAacCOBYIO JIOJII0 XUMHUYECKOT0 3JIeMEHTa 1o (hopMyIie COeTMHEHUS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
— Maccy OCHOBHOTO BEILECTBA 10 U3BECTHOW MAaCCOBOM JOJIM IPUMECEH;
— 00BEMHYIO JI0JTF0 KOMIIOHEHTA ra30BOil cMecH;
— KOJIMYECTBO BEIIEeCTBA, 00HEM HITM MacCy BEIIECTBA MO KOJWYECTBY BEIIECTBa, 00BEMY WIIM Macce peareHTOB, WK MPOAYKTOB PEaKIIIH;
*  UCNOIB3068aMb NPUOOPEMEHHBIE 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esmelbHOCMU U NOBCEOHEBHOU HCUZHIL
— Juisi 6€30MacHOro OOpaIleHHs C BEUIECTBAMH M MaTepHalaMu B TIOBCETHEBHOW >KU3HM U TPAMOTHOTO OKAa3aHUS IMEPBOM MOMOIIU MPU OKOTax
KHCIIOTaMH U IIETI0YaMUu;
— JUTsl OOBSICHEHUS OTICIBHBIX (DAKTOB U MPHUPOIHBIX SBICHUIA;
— JUTSL KPUTUYECKOU OTIEHKH MH(POPMAITUH O BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY.



— MPOBOJUTH OIBITHI IO MOJYYEHUIO U U3YUYEHUIO XUMHUECKUX CBOMCTB Pa3IMYHbIX BEILIECTB;
— IrpaMOTHO 00pamaThCs ¢ BEIECTBAMHU B IIOBCETHEBHON )KHU3HH .

Oobyuarowuiica noayuum 03MOMCHOCMb HAYYUMbCA:
*  Xapakmepuzo8amb OCHOBHblE MEMOObl NO3HAHUSL XUMUYECKUX 00bEeKMOo8: HAOII00eHUe, UsMepeHue, IKChePUMEHM, MOOeTUPOBaHUe;
*  paziuyame Xumuieckue oo0veKkmol (6 cmamuke):
— Xumu4eckue d71eMeHmsl U npocmule euecmad,
— MemaJivl U HeMemauisbl U Xapakmepuzoeams OMHOCUMENbHOCIb NPUHAOTIEHCHOCMU MAKUX 00beKMOo8 K Mol iU UHOU 2pynne; —
Op2aHuyecKue U Heopeanuieckue coeOUHeHUs,
— 2UOPOKCUObL (KUCTOPOOCOOepIHCcayue KUCIOMbl, OCHOBAHUS, aMpomepHbvie 2UOPOKCUObL);
— OKCUObL Hecolleobpasyowue u coleoopazyrouue (KUCIomuble, OCHO8Hble, ampomephbvie); —
8ANIEHMHOCMb U CMENeHb OKUCTIeHUsL,
— cucmemamuyecKkue u mpueUaibHble MmepMunbl XUMUYECKOU HOMEHKIAMYpbl,
— 3HAKOBYI0 cUCmeM)y 8 XUMUU (3HAKU U hOpMY/Ibl, UHOEKCbL U KOIPpuyuenmol, CMpyKmypHvle U MOJEKYIApHble YOPMYIbl, MONIEKYIAPHbLE U UOHHbLE
VpasHeHus peakyutl, NOJHblE U COKPAULEHHbLE UOHHBIE YPABHEHUS peaKyull, mepMOXUMUdecKue ypagHeHus, 0003HaueHusi CmeneHu OKUCIeHUs U 3apaoa
UOHA 8 (hopMYIe XUMUYECKO20 COCOUHEHUS);
*  paziuyame Xumuveckue oovekmol (8 OUHamuKe).
— ¢husuyeckue u xumuyecKkue CMmopoHsl NPOYECCco8 PAcmEOPEeHUss U OUCCOYUAYUU,
— OKUCIUMENbHO-80CCMAHOBUMETIbHbLE PeaKyuu U peakyuu oomeHa,
— CcXeMbl U YPABHEHUs] XUMUYECKUX DeaKyull;
[l coomHocumb:
— 9K30MepMudecKue peakyuu U peaKyuu 2opeHus;
— Kamaaumudeckue u oepmeHmamuenvle peaxyus;
— Memall, OCHOB8HbIU OKCUO, OCHOBAHUE, CONlb,
— Hememai, KUCTOMHbIU OKCUO, KUCIOMA, CONlb,
— cmpoeHue amomad, 8U0 XUMUYECKOU C853U, MUn KpUCMAaIIUYecKol peuémxu u gpuzuieckue ceoLlcmed eeujecmad;
— HaxodlcoeHue d1eMeHmOo8 8 NPUPooe U NPOMbIULIEHHbIE CNOCOObL UX NOTYYEHUS,
— HeobX00UMOCIb XUMUYECKO20 NPOU3BOOCMEA U MPebo8aHUll K OXPaHe OKpyicarouel cpeovl;
— HeobX00UMOCMb NPUMEHEHUs COBPEMEHHBIX 8eUeCms U MAmepuaios u mpebosanuli K 300p08becoOepedceHuIo;
*  guI0GUCAMb U IKCHNEPUMEHMANLHO NPOBEPAMb 2UNomesbl O XUMUYECKUX C8OUCMBAX 6eujeCmé Ha OCHO8e UX COCMAed, CMpOEeHUs U
NPUHAONEHCHOCTNU K ONPEOeéHHOMY KIAcCCy (2pynne) seuecms;



*  NPOCHO3UPOBAMbL CNOCOOHOCMb Bewecmea NpPosAGIamsb OKUCIUMENbHbIE UIU 80CCIAHOBUMENbHbIE CEOUCMBA C YYEMOM cmeneHel OKUCIeHUs
IEMEHMO8, BXO0AUUX 68 €20 COCMAB, d MAKICe NPOOYKMOE COOMBEMCMBYIOUUX OKUCTUMETbHO-80CCHAHOBUMENbHBIX PeaKyull;

*  cocmasnaims ypasHeHus peakyuil ¢ yuacmuem munuyHblX OKUCIumenel U 60CCManosumeneli Ha 0CHO8e dIeKMPOHHO20 OANanca;

*  onpeodensamb GO3MONCHOCMb NPOMEKAHUS XUMUYECKUX DPeaKyull HA OCHO8e JIeKMPOXUMUUECKO20 pAOA HANPANXCEHUN Memdnnos, psaoa
INEKMPOOMPUYANENbHOCIIU HEMEMALL08, MAOIUYbI PACMEOPUMOCIU U YUEMA YCILI08ULL NPOBEOEHUsL PEaKyUll;

*  NPOBOOUMb PACUEMbl NO XUMUYECKUM HOPMYIaM U YPABHEHUAM: — OJis 8b1600a POPMYIbL COCOUHEHUSL NO MACCOBLIM OO0IAM DJIeMEHMO8;
— 0J151 NPUCOMOBAEHUSL PACMBOPA C UCNOTIb308AHUEM KPUCAIOSUOPAM OB,
— OJ151 HAX0XCOEeHUsL 00U 8bIX00A NPOOYKMA PeaKyuu o OMHOULEHUIO K MeoPemudecku 03MOHCHOMY,
— ¢ ucnonvzosanuem npasuia Ileti-/Iroccaka 06 00bEMHBIX COOMHOUEHUSAX 24308,
— C UCNOTIL30BAHUEM NOHAMUL «KMOTIbY», KMMOIbY, «4UCIO0 A802A0pO»,
— N0 MEPMOXUMUYECKUM YDABHEHUAM PeaKyul;

*  NPOBOOUMb XUMUYECKUL IKCHEPUMEHM C HEYKOCHUMETbHIM COONI00eHUeM NPasu mexHuky 6e30nacHoCmu.:
— N0 YCMAHOBACHUIO KAYECMBEHHO20 U KOIUYECMBEHHO20 COCMABA COCOUHEHUS;
— NpU BbINOJHEHUU UCCTE008AMENLCKO20 NPOEKMA, —
8 OOMAUIHUX YCIOBUSIX,

*  ucnoav3o8ams NpUOOpPemMEHHLIE Klouesble KOMNemeHyuu O/ 6bINOJHEHUs NPOEeKmOo8 U YYeOHO-UCCLe008AMeNbCKUX padbom no u3y4eHuro
cB01licms, cnocob08 NOLYYEeHUsL U PACNO3HAHUSL BEUeCs,

*  onpedensmb UCMOYHUKU XUMUYECKOU UHDOpMayuu, npeocmagisams CRUCOK UHGOPMAYUOHHBIX pecypco8, 6 MOM Yucie U Had UHOCMPAHHOM
A3bIKE, 20MOBUMb UHPOPMAYUOHHBII NPOOYKM U NPE3EHMOBAMb €20;

*  00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBAX U XUMUYECKUX NPOYEccax, KpUmudecku OMHOCUMCS K NCeBOOHAVHHOU UH@opmayuu,
He00OpOCOBeCMHOI peKiiame 8 CPeOCmB8ax Macco8ol uHpopmayuu,

*  co30asamb MOOeNU U CXeMbl O peuleHUsl YYeOHbIX U NO3HABAMENbHbIX 3a0aH.

s gbl0GUCAMb U NPOBEPSIMb  IKCNEPUMEHMATbHO 2UNOMe3bl O XUMUYECKUX CBOUCMBAX Beuecme Ha OCHOBe UX COCMA8Ad U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUE PEeaKyull, 0 Xapaxkmepe u npoOYKMax pa3iuyHblx XUMUYECKUX Peakyull;

*  €030a6amb MOOenU U CXembl OJisl peuleHusl YYeOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMANb

*  HeobXxo0umMocms cooOa00eHUs NPeONUCAHUL, NPedasaemblX 8 UHCMPYKYUAX N0 UCNOTIb30BAHUIO JIeKapCms, cpedcma O6bimosoll XumMuu u op .

9 kJjacc
JINYHOCTHBIE PEe3VJIbTAThI:

*  3HaHue U NOHUMAHUe: OCHOBHBIX MCTOPUYECKUX COOBITH, CBSA3aHHBIX C Pa3BUTHEM XHMMHU; JAOCTHIKEHUI B OOJACTH XUMHUHU M KYJIbTYPHBIX
TPaJULIMNA CBOCH CTpaHbI (B TOM YMCIIE HAYYHBIX); OOIEMUPOBBIX JOCTHKEHUH B 00J1aCTH XUMUHU; OCHOBHBIX IPUHIIUIIOB U TPABUJI OTHOILIEHUS K



MIPUPO/IC; OCHOB 3/I0pPOBOT0O 00pa3a KU3HU M 3A0POBhECOCPEratoNINX TEXHOJIOTHI; MPaBUII MOBECHHUS B UPE3BBIYAMHBIX CUTYALUs X, CBS3AHHBIX C
BO3JICHICTBUEM DPA3JIMYHBIX BEILECTB; OCHOBHBIX IPaB M 00sI3aHHOCTEHN I'paXkJaHWHA (B TOM 4HCJie 00ydarollerocs), CBA3aHHbIX C JMYHOCTHBIM,
po(hecCHOHATBFHBIM H KHU3HEHHBIM CaMOOTIPE/ICTICHNEM; COITMAIBHON 3HAUMMOCTH | CO- JepKaHus MPOQeccuil, CBI3aHHBIX C XUMUEH;

Yyecmeo 20p0oCmu 3a POCCUHCKYI0 XMMUYECKYI0 HAYKy M JIOCTH)KEHUS YUYEHBIX; YBAXKEHUE M INPUHATUE JIOCTHKEHUN XHUMHUU; JIIOO0Bb U
Oepe’KHOE OTHOIIEHHUE K MIPUPO/IC; YBAKEHHE U yIeT MHEHHI OKPYXAIOIIUX K TMYHBIM JOCTHKECHHSIM B U3YYCHUN XUMUH;

npu3HaHue LEHHOCTH COOCTBEHHOIO 3J0POBbS M 3/I0POBbSl OKPYKAIOMIMX JIIOAEH; HEOOXOAMMOCTH CaMOBBIPARKEHUS, CaMOpeanu3alii,
COL[MAIBHOTO MPU3HAHUS;

0CO3HaHUe CTETIEHN TOTOBHOCTH K CAMOCTOSITEIbHBIM I10- CTYIIKaM U ACUCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YJIbTaThI;

nposeneHue SKOJOTHYECKOr0 CO3HaHMs, 100pOXKeIaTelIbHOCTH, JOBEpUS U BHUMATEIBHOCTH K JIIOAIM, TOTOBHOCTH K COTPYAHUYECTBY;
WHULMATUBBl M JHOO003HATEIPHOCTH B H3YUYEHUU BEIIECTB M MPOLECCOB; YOEXKIEHHOCTH B HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BaHUS
JOCTH>KEHUM HAYKH U TEXHOJIOTHII;

YMeHue YCTaHABIIMBATh CBSI3M MEX]Y LI€JIbI0 U3YUYEHUSI XUMUU U TEM, VIS YEro 3TO HYXKHO; CTPOUTH KU3HEHHbIE U MPOdEeCCHOHATbHbIE TIJIaHbI C
YUETOM YCHEIIHOCTU U3yYEeHUs] XUMUU 1 COOCTBEHHBIX IIPUOPUTETOB. MeTanpeaMeTHbIe pe3y/bTaThl:

UCNOIb306aHUEe PA3TUYHBIX KCTOYHHKOB XMMHYECKOW MH- (JOpMaIlU; MOJIYICHUE TaKOW WH(OpMaIY, ee aHaJIu3, TIOJIIOTOBKA Ha OCHOBE 3TOTO
aHaJIM3a HHPOPMAIIMOHHOTO MPOIYKTa U €ro MPE3CHTAIINS;

npumeHenue OCHOBHBIX METOJIOB IMO3HAHMS (HAOIIOACHHUS, SKCIIEPUMEHTA, MOJCIUPOBAHMS, U3MEPEHUS M T. JI.) JJIA U3YYCHUS XUMHYCCKHX
00BEKTOB;

UCNOIL306aHUe OCHOBHBIX JIOTHUCCKUX OIlepanuid (aHaiM3a, CHHTE3a, CpPaBHEHHUs, OOOOIICHUS, JI0Ka3aTelbCTBa, CHCTEMATH3AIUH,
KJIACCU(UKAIIUHU U JIP.) IPH U3YYCHUH XUMHYECKUX O0BEKTOB;

(opmynuposarue BEIBOJIOB U YMO3AKIIFOUCHUN U3 HAOJIIOJICHUN U U3yYCHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH;

— NPOCHO3UPOBAHUEe CBONCTB BEIIECTB HA OCHOBE 3HAHMS UX COCTaBa M CTPOCHHUS, a TAK)KE YCTAHOBIICHUS aHAJIOTHUH,

Gopmynuposanue UNeH, TUTIOTE3 U IyTeH MPOBEPKUA UX UCTUHHOCTH;

- onpedenenue NEIeH U 3a1a4 YIeOHOW U MCCIIEIOBATEIbCKOM JISITEILHOCTH U IYTeH WX JOCTHXKCHUS,

packpeimue TPUUUHHO-CIEACTBEHHBIX CBSI3ed MEXIYy COCTaBOM, CTPOEHHEM, CBOWCTBAMH, NMPUMEHEHHEM, HAXO0XJEHHEM B TpU- poOJie H
MOJIyY€HUEM BaXHEHIINX XMMHUYECKHUX BEIIECTB;

apeymenmayusi COOCTBEHHOW MO3UIMH U €€ KOPPEKTUPOBKA B X0J1€ AUCKYCCUH TI0 MaTepHragaM XUMHUYECKOTO COIeP KaHMU L.

IIpeaMeTHbIe pe3viabLTATLI: B

noznasamenvHoil  chepe
3nanue (nonumanue):

XHMHUYECKOM CHMBOJIMKHU: 3HAKOB XMMHYECKHUX DJIEMEH- TOB, (I)OpMYJ'I XUMHWYCCKHX BCIICCTB, ypaBHCHI/Iﬁ XUMHYCCKHUX PC- aKHHﬁ;



* BAKXHEHIIMX XMMUYECKUX MOHATHUNA: BEIIECTBO, XUMUYECKHUN AJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJISIpHAsl MacChl, UOH,
KAaTHOH, aHUOH, XUMUYECKas CBSI3b, JIEKTPOOTPULATENILHOCTb, BaJ€HTHOCTb, CTENEHb OKUCIIEHUS, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN 00beM,
PacTBOPBI, IEKTPOJIUTHl U HEIEKTPOJIUTHI, SNEKTPOIUTUYECKAs AUCCOLUALNS, OKUCINUTENb U BOCCTAHOBUTEb, OKUCIEHUE U BOCCTAHOBJICHUE,
TEIIOBOM APPEKT peaKInu, OCHOBHBIC THUITHI PEAKIIUN B HEOPraHUICCKOW XHUMHUH,

*  (OpMYIHPOBOK OCHOBHBIX 3aKOHOB W TEOPHH XMMHHU: aTOMHO-MOJIEKYJSIPHOTO YYEHUS; 3aKOHOB COXPAaHEHHSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa BemecTt, ABoraapo; Ilepuonnueckoro 3akona J[. M. MenneneeBa; Teopun CTpOEHUS aToMa U YYEHHMS O CTPOCHHMM BELIECTBA; TEOPUU
AIIEKTPOJIUTUYECKON TUCCOLMALIMY U YUEHUSI O XUMUYECKON PEaKIIUH.

*  Vwmenue nazvieamo:

— XUMHUYECKHE IIEMEHTHI;

— COEJIMHEHHUS N3YUYEHHBIX KJIaCCOB HEOPraHWYEeCKUX BEIIECTB;

— OpraHu4YecKkHe BellecTBa Mo uUX (opmyne: MeTaH, dTaH, TH- JIeH, alleTUIEH, METAHOJ, ATAHOJ, TIULEPUH, YKCYCHas KHCJIOTa, TIIOKO3a,
caxaposa.

*  OobvsacHeHue:

— (hru3HYECKOro CMBICIA ATOMHOTO (TIOPSIIKOBOI0) HOMEpPAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB Ipynisl U nepuoaa B Ilepuonnueckoii cucreme /1. 1.
MenpeneeBa, K KOTOPBIM JIEMEHT IPU- HAIJICKHUT;

— 3aKOHOMEPHOCTEN M3MEHEHUs! CTPOCHUsSI aTOMOB, CBOIMCTB 3JIEMEHTOB B MpeAEIax MalbIX MEPUOJOB M A IpyII, a TAKKe CBONCTB 00pa3yeMbIX
VMU BBICILIMX OKCHJOB U TMIPOKCHJIOB;

— CYUIHOCTH MpoLiecca MEKTPOIUTUYECKON AUCCOUUAIMM U PeaKLUii HOHHOTO OOMeHa. [

Ymenue xapaxmepuzosamuw:

— XHMHUYECKHE 3JIEMEHTH! (OT BOJOpPOJA 10 Kajibliis) HA OCHOBE WUX MojoxkeHus B Ilepuoanyeckoil cucteme xumudeckux snemeHtoB /1. M.
MenieneeBa 1 0COOEHHOCTEN CTPOEHUS UX ATOMOB;

— B3aUMOCBS3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPIaHUYECKUX BELIECTB;

— XMMHYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCUIOB, KUCIOT, OCHOBAaHUM, aM(OTEPHBIX COANHEHHH U coelt).

*  Onpeoenenue:

— COCTaBa BEIIECTB 10 UX GopMyliam,

— BQJIEHTHOCTHU U CTEIIEHU OKUCIIEHUS JIEMEHTOB B COEIMHEHNH;

— BUJIOB XMMHMYECKOH CBSI3U B COCIUHEHUSX;

— TUIOB KPUCTAJUIMUECKUX PEIIETOK TBEP/bIX BELIECTB;

— MPUHAJIEKHOCTH BEIIECTB K ONPEAEIIEHHOMY KJlacCy COe1- HEHMI;
— TUIIOB XUMHUYECKUX PEAKIUI;

— BO3MOKHOCTH MPOTEKAHUS PEaKIHii HOHHOTO OOMEHa.

*  Cocmaenernue:



— cxeM cTpoeHus aromoB nepBbix 20 anemenToB llepuoanueckoit cucremsl Jl. 1. Menneneena;
— (opMyJT HEOPraHWYECKUX COCTUHCHHH HW3Y4EHHBIX KIJIACCOB; — YPAaBHCHUH XUMHUYECCKHX
peaKuum.
beszonacnoe obpawenue ¢ XUMHYECKOH TIOCY 101 ¥ TaOOPATOPHBIM 000PYIOBAHHEM.
» [Ipogedenue xumuyecko2o sKCnepumMeHma.
— TIOITBEPIKIAIOIIET0 XUMUYECKUE CBOMCTBA M3yUYEHHBIX KJIIACCOB HEOPTAHMYECKUX BEIIECTB;
— TIOITBEPIKAIONIET0 XUMUYECKUN COCTAB HEOPTaHWYECKUX COCIMHEHUI;
— M0 TOJYYEHUI0, COOUPAHHUIO U PACIIO3HABAHUIO Ta3000pa3HbIX BEHIECTB (KUCIOPO/Ia, BOJIOPOa, YIIAESKUCIOTO ra3a, aMMuaKa); —
10 OTIPEIEICHUIO XJIOPH-, Cyab(dar-, KapOOHAT-MOHOB U HOHA AMMOHHUSI C TIOMOIIHI0 KAYECTBEHHBIX PEAKIIUM.
*  Buwiuucnenue:
— MacCOBOM JIOJIM XUMHUUYECKOTO 3JIEMEHTa 10 (OpMyJie COSTUHEHNS,
— MacCOBOM JIOJIM BEIIECTBA B PACTBOPE;
— MacChl OCHOBHOTO BEIIIECTBA 10 U3BECTHOM MacCOBOM JI0JI€ MPUMECEH;
— 00BEMHOM 0JIM KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBa BEIIECTBA, 00beMa MIIM MaCChl BEIIECTBA 110 KOJIMYECTBY BEUIECTBA, 00bEMY UJIM MAcCce PeareéHTOB WU MPOJAYKTOB pEaKIUu.
*  HUcnonvzosanue npuobopemennvix 3HAHUL U YMEHUL 8 NPAKMUYECKOU 0essmelbHOCMU U NOBCEOHE8HOU JHCUSHU.

— JJIA 0e3011aCHOTO O6paHICHI/I$I C BCUICCTBaMU M MaTcpuaiaMu B HOBCC,I[HGBHOI;'I JKU3HHU U I'paMOTHOI'O OKa3aHUA HCpBOﬁ [moMouiu IIpu 0KOorax
KHUCJIOTaMU U IICJIOYaMU;

9
— JJIA 00BACHEHHS OTACIBbHBIX q)aKTOB H IPpUPOAHBIX fIBJ'IeHHfI;

— JIJIs1 KPUTUYECKOH OIleHKH MH(GOPMAIIUU O BEUIECTBAX, UCIIOIb3yEeMbIX B OBITY.

B neHHOCTHO-OpUeHTAUMOHHOM cdepe

Ananuz u oyenxa NOCIEICTBUN ATl OKPYKAIOIIEH cpe/ibl OBITOBOM U MPOU3BOJICTBEHHON NESATEIbHOCTH YEIOBEKa, CBA3AHHOMN C TOJTyYCHHEM U
nepepaboTkoii BemecTs. B TpynoBoii cdepe

IIpogedenue onepayuii ¢ UCTIONB30BAaHUEM HarpeBaHUs, OTCTaWBaHUs, (PUIBTPOBAHUS, BHIMTAPUBAHUS; MTOTYUYCHUS, COOMpPAHUs, PACTIO3HABAHUS
BEILIECTB; U3rOTOBJICHUS MOJEJIEH MOJIEKYIL.

B ciepe 6e3onacHOCTH KU3HEAEATEILHOCTH

— CobnodeHue PaBUII TEXHUKU O€30TACHOCTU MPU MPOBEACHUHM XUMHUYECKOTO IKCIIEPUMEHTA;

— oKa3zanue NEPBOM MOMOIIM MPHU 0KOTaxX, MOPe3ax U XMMUYECKUX TpaBMax.

BbBINYCKHUK HAVUNTCH:




BbInycKHHMK HAy4YUTCS:

Ha3bIBaTh XUMHUYECKHE DJIEMEHTHI U XapaKTepHU30BaTh X Ha OCHOBE MoJiokeHus B [lepuoandeckoii cucreme;

(dbopMyITUpOBaTh M3YUCHHBIC TTOHSITHS: BEIIECTBO, XUMHUYCCKHUI JIEMEHT, aTOM, MOJICKYJIa, NOH, KATHOH, aHHOH, IPOCTOE U CJI0KHOE BEIIECTBO,
XUMUYECKasl peaKkiusi, BUIAbl XUMUYECKUX PEAKIUH U T. II.;

omnpenessaTh Mo GopMysiaM COCTaB HEOPraHMYECKUX M OPTraHWYECKHUX BEIIECTB, YKa3bIBaTh BAJIEHTHOCTU aTOMOB XMMHUYECKHX AJIEMEHTOB HIIH
CTENIEHU UX OKHUCJICHHUS;

pa3bICHATH HH(OPMAIUIO, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, (JOPMYIIBI U YPAaBHEHHS;

KJIacCU(PHUIIMPOBATh MPOCThIE (METANJIbI, HEMETAJUIbI, OJIArOPOJHBIE Ta3bl) M CIIOXHBIC BellecTBa (OMHApPHBIE COCIUHEHUS, B TOM yucie u
OKCH/IBI, a TAK)KE THIAPOKCHIBI — KHUCIIOTHI, OCHOBaHUS, aM(POTEepHBIC THAPOKCHIBI M COJIN);

dbopmynupoBath [lepuoamdeckuii 3aKoH, OOBSICHITH CTPYKTYpy M HH(pOpManmio, KOTopylo HeceT [lepmoamueckas cucteMa XUMHUUYECKHX
3JIEMEHTOB . 1. Menneneea, packpeiBaTh 3HaueHue [leprnoandeckoro 3akoHa;

XapaKTEepHU30BaTh CTPOCHHE BEIMIECTBA — BUJIbI XUMUUYECKHUX CBSI3€H U TUIIBI KPUCTALTUYECKUX PEIIETOK;

OTIMCBIBATh CTPOEHHE aTOMOB XUMHUUYECKHUX AJIeMeHTOB Ne 1—20 1 26 1 0TOOpa)kaTh UX C IOMOIIBIO CXEM;

COCTaBIIATh (POPMYJIIbI OKCUIOB XUMUYECKHX 3JIEMEHTOB M COOTBETCTBYIOIIUX UM T'HPOKCHUIIOB;

3aMKChIBaTh CTPYKTYPHBIE (OPMYJIbl MOJIEKYISIPHBIX CO€IMHEHUN U (HOpMyNbHbIE €IUHUIII MOHHBIX COCIUHEHHI 10 BAJIEHTHOCTH, CTETIEHSM
OKHUCJICHUS WM 3apsaM HOHOB;

(dbopMynupoBaTh OCHOBHBIE 3aKOHBI XMUMUU — TOCTOSIHCTBA COCTaBa BELIECTB MOJIECKYJISPHOIO CTPOEHHS, COXPAHEHHS MAacChl BEILIECTB, 3aKOH
ABorajpo;

(bopMyIUpOBaTh OCHOBHBIE MOJOKEHHUS ATOMHO-MOJIEKYJISIPHOTO YYEHHSI U TEOPUU AIIEKTPOJIUTUUECKON AUCCOIUAIINH;

OTIPEIeNIATh MPU3HAKH, YCIOBUS MPOTEKAHUS U TMPEKPAIICHUS XUMUYECKUX PEaKnii;

COCTaBIISAITh MOJICKYJISIPHBIE ypaBHEHUS XHUMHYECKHX pPEaKlui, MOATBEPKIAAOIMNUX OOIMe XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX BEIIECTB U OTPAXKAIOIINX CBSI3U MEX]Y KIIACCAMH COCTMHEHHIA;

COCTaBIISATh YPABHEHHSI PEAKLIUNA C y4aCTUEM AJIEKTPOJIUTOB B MOJIEKYJIIPHOM U HOHHOM BUJAX;

ONpeNeNATh N0 XUMUUECKUM YPaBHEHUSM MPHUHAIEKHOCTh PEAKIHMI K ONPEIeTICHHOMY TUITY UJIA BUJLY;

COCTaBIISATh YPaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI ¢ TOMOIIBIO0 METO 1A DIIEKTPOHHOTO OanaHca;

MIPUMEHSTH MOHATUS OKUCIEHUE» U «BOCCTAHOBJICHUE» ISl XapAaKTEPUCTUKN XUMUUECKUX CBOMCTB BEIIECTB;

OTIPEJICIISATH C TIOMOIIbIO KQUeCTBEHHBIX PEAKINHA XJIOPUI-,CYTb(aT- U KapOOHAT-aHUOHBI U KATHOH aMMOHUS B PacTBOPE;

OOBSCHSATH BIHMSHHUE PA3IMYHBIX (JAaKTOPOB HA CKOPOCTh XUMHUUYECKUX PEaKIIN;

XapaKTepU30BaTh MOJIOKEHWE METaUIOB U HeMeTalsioB B [lepmonndeckoil cucteMe 3JeMEHTOB, CTPOSHHE UX aTOMOB M KpPUCTAJUIOB, OOIIMe
(buznuecKkrue U XUMUYECKHE CBONCTBA;

O0OBSICHATH MHOF006p33I/IC MPOCTBHIX BCHICCTB ABJICHUCM AJUIOTPOIIMU U YKA3bIBATh €C IIPUYINHBI;



¢ pasiuyarb TUAPO-, IIUPO- U DJICKTPOMETAIITYPIrUIO U UIIFOCTPUPOBATH UX IPHUMEPaMU ITPOMBIIIJICHHBIX croco0oB MOJIy4YCHHA MCTAJIJIOB,

* nmaBarh oOmIyro xapakrepuctuky siementoB |, Il, VII A rpynm, a takke Bomopojaa, KUCIOpoda, a3oTa, cepwl, Gocdopa, yriepona, KpeMHUS H

00pa30BaHHBIX MU MTPOCTHIX BEIIECTB M BaXKHEHIINX CO- €MHEHHUN (CTPOCHUE, HAXOXKACHUE B IPUPOJIE, MOTydeHUE, PU3NIECKUE U XUMUYECKHE
CBOICTBa, IPUMEHEHNE);

¢ OIIMCBIBATH KOPPO3HUIO METAIIIOB U CIIOCOOBI 3alllUThI OT HEC,

¢ TPOU3BOIUTH XUMHUUYCCKUEC PACUCTHI C UCITI0JIb30BAHUEM MMOHSATUH «MaccoBast J0JI BEMIECTBA B CMECHY, KKOJIMYECTBO BECUICCTBA»,

«MOJISIPHBIN 00beM» 10 (hopMyJiaM U YPaBHEHUSIM peaKkinii;

* OIIMCHIBATh CBOMCTBA U MPAKTUYCCKOC 3HAUCHNUC N3YUCHHBIX OPraHUYCCKUX BCIUICCTB;

BBITIOJTHATH 0003HAYECHHBIC B MPOTPAMME IKCIIEPHUMEHTHI, PaCcIiO3HABATh HEOPTaHMUECKHE BEIIESCTBA M0 COOTBETCTBYIOIINM MTPU3HAKAM;
coOo1aTh MpaBmUiia 0€30TacHOM pabOThl B XUMUYECKOM KaOnuHeTe (71ab0paTopun). BolnyckHuK noayuun 603mMoyicHOCHb HAYYUMbCA:

Xapaxmepuzosams 0CHOBHbIE MeMOObl NOZHAHUA XUMUYECKUX 00bEeKMO8: HAOI00eHUe, UsMepeHUe, IKCNEPUMEHN, MOOETUPOBAHUE.
Paznuuams xumuyeckue 00bexmol (6 cmamuke): — XUmMuieckue dj1eMeHmyl U RPocmole 6eujecmed;
— Memaivl U HeMemaibl U XapaKxmepu308anms OMHOCUMETbHOCHb RPUHAONIEIHCHOCIU MAKUX 00bEeKMO8 K MOl Wik UHOU epynne;
— Opeanuyeckue U HeOp2aHUYeCcKue COeOUHEeHUS,
— audpoxcuowt (Kuciopoocooepicawue KUCIOMbL, OCHOBAHUL, AMPOmMepHble 2UOPOKCUObL);
— OKCUObI Heconeobpasyowue u coneodpaszyrowue (KUCIOMHbIe, OCHOBHbIE, AMPOmMepHbLe);
— BAIEHMHOCTb U CMENeHb OKUCTICHUSL,
— cucmemamuieckue u mpusUaibHble MePMUHbL XUMUECKOU HOMEHKIAMYpbl,
— 3HaKo8YI0 cucmemy 6 xumuu (3HaKu u Gopmyvl, UHOEKCHbl U KOIPDUYUEHMbL, CIPYKMYPHBLE U MOIEKVISAPHbIE (POPMYIIbL, MOIEKYIAPHBLE U UOHHbIE YPAGHEHUS
peakyuil, NoiHvle U COKPAWEHHbIE UOHHbIE VDAGHEHUS PeaKyull, MmepMOXUMUYECKUe YPABHEHUs, O0DO3HAYEeHUs CMeNneHu OKUCIeHUs U 3apsdd uoHa 6 ¢hopmyne
XUMUYECKO20 COCOUHEHUSL).

Paznuuame xumuueckue o6vexkmul (6 Ounamuxe):
— @pusuueckue u XumuyecKue CMOpPOHbI NPOYECCO8 PACMEOPEeHUs U Ouccoyuayuu, —
OKUCTUMETbHO-80CCHAHOBUMENbHbIE PeaKyuu U peakyuu 0OMeHd, — cXembl U YPagHeHus
XUMUYECKUX PearKyuil.

Coomnocumy:
— IK30MeEPMUYECKUE PEAKYUU U PeaKyUU 2OPEHUSL,
— Kamanumuyeckue u hepmMeHmamueHbvle peakyuu;
— MemaJan, OCHOBHbLU OKCUO, OCHOBAHUE, COb,
— Hemema, KUCIOMHbLL OKCUO, KUCIOMA, COb,
— cmpoeHue amoma, 8U0 XUMUIeCKOUl C6513U, Mun KpUCMAIIULECKOl peuemKu U (pusuieckue ceolcmed 6eujecmsa,
— HAX0XMCOeHue 2NeMEHMO8 8 NPUPOOe U NPOMBLULIEHHbLE COCOObL UX NOJTYYEHUS,
— HeobX00UMOCHb XUMUYECKO020 NPOU3BOOCMEA U MPebosanUll K 0XpaHne OKpyxcaioujeti cpeowl;



— Heobxo0uMocmo NPUMEHEHUA COBPEMEHHBIX 6eecme U Mamepuaios U mp€60661H14}1 K C6€p€9fC€HMIO 3’()0p06b}2.

*  Bwlidsueamv u IKCNEPUMEHMATIBHO NpO6epAnb cunomesbl 0 XUMUYECKUX ceolicmeax eeulecneé Ha OCHoee uUx cocmaea u CmpoeHu:s u }’lpuHa()ﬂe.?fCHOCWlu K

onpedenennomy kuaccy (epynne) eewecms.

° Hpoeﬁosupogamb cnocooHocms eewecmeda npoAe6iAAnG OKUCIUMENbHbLE UTU 60CCMAHOBUNENbHbLE ceoticmea C yuemom cmene- Hell OKUCIeHUSL DNeMEeHM 08, exoa}m;ux 6

eco cocmas, a makKoce npoOmeoe coomeemcmeyrouwux OKUCIUMENIbHO-60CCMAHOBUMENIbHbLX peam;m?. U Cocmasnamo YpaeHeHUA peammzl C yuacmuem munudHvlx

oKucaumernel u 80ccmanosumerell Ha OCHO8e INIEKMPOHHO20 bananca.

COJAEP/ KAHUE YYEBHOI'O ITPEIMETA

8 Kaacc
Homep XapakTepucTHKA OCHOBHBIX BU/I0B Hcnoab3yemoe
ypOKa Tema ypoka OcHOBHOE co/lep:KaHue YPOKa AeSITeJIbHOCTH yYammuxcs (Ha o0opyaoBaHue
n/n YPOBHeE Y4eOHBIX JeiicTBHIA)
HauyanbHble NOHATHSI M 3aKOHBI XUuMuM (21 v)
1 BBomublii uHCTpykTax | Tema u  BemectBa. CBoHcTBa  BEIECTB. ObvscHamb, UYTO TPEIMETOM H3ydeHUS

nmo Th mpu pabore B
KaOWHeTe XUMHUH.

IIpeamer  xumun.
Poarr xumMuum B
JKU3HU YeJI0BEKa

OTalOHHBIE (bI/I?)I/I‘ICCKI/IC CBOMCTBaA BCIIIECTB.

MaTepI/IaJ'ILI 1 MaTCpUaJIOBEACHUC.
XuUMHUYecKUe sBJICHHSA. Polb XUMHU B KHU3HHU
COBPCMCHHOT'O O6H_ICCTB8,. OTHo1IeHne

o01ecTBa K XUMHH: XeMOPHIHSI U XeModoOusl.
Jdemoncrpanun. Kosmeknus marepualioB u
W3JEIUN U3 HUX.

JlaGopaTopHbie onbIThI. 1. O3HaKOMIIEHHE C
KOJUIEKIMeH 1abopaTopHOii mocy 1bl

XUMHH SIBJISIFOTCSI BEILIECTBA, MX CBOMCTBA U
IpeBpaLICHUSL.
Pasnuyams Tena u BeniecTa, BEUIECTBA U

Marepuabl.
Yemanaenusamo MNPUYUHHO-
CIEACTBEHHBIE CBSA3M MEXIY CBOWCTBAMH

BEIIECTB M UX IPUMEHEHHUEM.
Xapaxmepuzosamu
OTPHULIATENIbHYIO  POJIb
COBPEMEHHOTO OO0IIECTBA.
Apzymenmupoéams  CBOIO  IMO3ULUI0 110
OTHOILIEHUIO K XeMOo(puimu 1 xemohoouun

MOJIOKUTCIIBHYIO 151
XMMHHU B JKHM3HHU




Metoanl
HU3yYCHUS
XUMUHA

Metonpl  u3yuenuss xumuu. HaOmronenue.
OkcnepuMmeHT.  MogenupoBanue.  Mogenu
MaTepuaibHble (BELIECTBEHHbIE) U 3HAKOBbIE
(CUMBOJIBHBIE).

JdemoncTpauuu. Moaenu, HCHOJIb3yeMbIE Ha
ypokax ¢u3MK4, OWoJOTMH U reorpaduu.
OObEéMHBIE ¥  IIApOCTEPKHEBBIE  MOJEIHU
HEKOTOpBhIX XMMMUYECKHUX BellecTB. Mogaenu
KPUCTATIMYECKUX PEIIETOK

Xapakxmepuzo6ams  OCHOBHBIC METO/IbI
U3yUYCHHSI €CTECTBEHHO-HAYYHBIX AUCIUIUINH.
IIpusooums IpuMeEpHI MaTEPUATBHBIX U
3HAKOBBIX, HJI CHMBOJIBHBIX, MOJIETICH,
UCTIOJIb3YEMBIX Ha YpOKax (GU3HKH, OHOIOTHI
u reorpaguu.

Cobupamb 00OBEMHBIE U IIAPOCTEPKHEBBIE
MOJIEJIA HEKOTOPBIX XMMUYECKHX BEIECTB

ArperartHble
COCTOSIHMS BEIIECTB

T"a3bl. Kunkoctu. TBEpnpie  BemiecTna.
B3aumabple mepexoapl BemECTBA W3 OJHOTO
arperaTHOTO COCTOSIHUSI B JApPYroe: BO3TOHKA
(cyOnmmmarust) U aecyonuMarusi, KOHIACHCAIUs
U UCIapeHue, KPUCTAJUIM3ALUs U IUIaBJICHHE.
HemoncTpauuu. CoOupanme mpubdbopa It
MOJTy4eHUs raza u poBepKa ero
repMEeTHYHOCTH. BO3roHka cyxoro jimpaa, Hoaa
Wi HadTaluHa. ATperaTHble COCTOSIHUS BO/IBI.
JlabopaTtopuble omnbIiThl. 2.  IIpoBepka
FepPMETUYHOCTH MpUOOpa M1l MOTY4YEeHUS ra30B

Paznuuamo TpHu arperaTHeix

COCTOSAHUS BCUICCTBA.

Yemanasnueameo B3aMMOCBSI3b MEX Ty
arperaTHBIMH ~ COCTOSIHMSIMH ~ Ha  OCHOBE
B3alMHBIX [1EPEX0/I0B BEUIECTBA.

HUnnrocmpuposams ~ B3aUMHBIE — TIEPEXOJbl

BEIIECTB IIPUMEPAMHU.
Habnrwoams XuMmudeckuii SKCIEPUMEHT U
Oenams BBIBOJIBI HA OCHOBE HAOIIOICHUI

Iipaxmuueckas
paboma 1

[IpaBuna TexHukH 0€30MaCHOCTU U HEKOTOPbIE
BUJBI PabOT B XMMHUYECKOH J1abopaTopuu

(kabuHETE XUMHH )

Pabomamo ¢ nabopaTopHbIM 0060pyA0BaHUEM
u HarpeBaTeIbHbBIMH npubopamu B

COOTBETCTBUM €  IpaBWIaMU  TEXHUKH
0€30IaCHOCTH.

Buinonname THpocTEUIIME MAHHUIYISALUU  C
71a00paTOPHBIM 000PYIOBAaHUEM: C

J'Ia60paTOpHBIM mTaTuBOM, CO CHHpTOBKOﬁ




Ilpaxmuueckasn HabOmonenue 3a ropsimei cBedoil. U3ydenue| Boinoansams — Oe30macHBIE  AKCHEPUMEHTHI, | [Jamuux
paboma 2 CTPOEHUS IIAMEHMU. MIPOBOJIUTH HAOJIOICHUSI 32 TOPSAIIEH CBEUOU. | memnepamypbi
Ogopmasime OTYET O MpPOJEIAHHON paboTe ¢ | (mepmonaprulii),
HCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) Si3bIKa | CHUPMOGKA
U SI3bIKa XHUMHHU.
Ymemso MOJIb30BaTHCS
HarpeBaTeIbHBIMU MPUOOPaAMHU.
dusnueckue Ousnueckue sBieHus. YUucteie BemectBa W | Paziuuams  pusumyeckue u Jlenumenvras
SBJICHUS — Kak | cMecu. ['OMOreHHble u TCTCPOTCHHBIC CMCCH. XUMUWYECKUE SIBJICHUS, YUCThIC BOPOHKaQ,
ocHoBa pasmenenmsi | CMECH Ta3000pasHble, JKHIKHE W TBEpIBIC. BEIeCTBA 1 CMECH. oucmuniamop

cMecell B XUMHU

CriocoOnbl pa3feneHusi cMeceil: meperoHka, wuin
TUCTHJUTSIIAS, OTCTauBaHUE, (UIBTPOBAHHE,
KPUCTAJITN3AINS WA BBITIapUBaHNC.
Xpomatorpadus. [IpumeHenne 3Tux crnoco6oB
paszeneHus cMecei B 1TabOpaTOPHOM MPaKTHUKE,
Ha IIPOU3BOJICTBE U B OBITY.

JdemoHcTpanmnu. Pa3znenenne JIBYX
HECMEIHUBAIOIINUXCS JKUJIKOCTEH C MOMOIIbIO
JeNUTENbHOW BOPOHKH. JIMCTUILIATOP M €ro
pabora. YcraHoBka ansi (puiabTpoBaHUA U €€
pabora. YcraHoBKa [jsi BbIIapuUBaHUS MU €&
pabora. Kostekiusi ObITOBBIX NMPUOOPOB IS
¢bunbTpoBaHUS BO3/IyXa. Paznenenue
Kpacsiiero BeuiecTsa (pmomacrepa ¢ HOMOIIbIO
MeTo1a OyMakHOM Xpomarorpaduu.

Knaccugpuyuposams cmecu.

IIpuooums ipuMepsl cMecel, IMEIOIINX
pa3IMyYHOE arperaTHoe COCTOSTHUE.
Yemanasnueams ~ mpUUMHHO-CIIEICTBEHHBIE
CBA3M MEXIY (U3NYECKUMH CBOWCTBaMU
KOMIIOHEHTOB CMECH U CIoco0amMHu  HX
paszzeneHusl.
Pasnuyams  cnocoObl  pasneneHus cmecei,
OnuUCvHIBAMb U OXAPAKMEPUI0BLLEBATNb UX

IMPAKTUYCCKOC 3HAYCHUC

JlaboparopHbie onbIThbl. 3. O3HaKOMJIEHHUE C
MUHEpalaMHu, O0O0pa3yloluMu rpaHur. 4.
[Ipurorosnenue reTepOreHHOM cMecHu
MOPOLIKOB CEPHI C KEIE30M U UX pa3jielieHue




IIpakxmuueckas Amnanu3 noussl. OnpenenaeHne KUCIOTHOCTH Pabomamuw ¢ naboparopusiM obopynoBanuem | Jamuux pH
paboma 3 (ananoe IIOYBBI. Y HarpeBaTelIbHbIMM IpuOOpaMu B
pabomur «Ouucmra COOTBETCTBUHU C IIPABUIIAMU TEXHUKHU
NOBAPEHHOU CONUY) 6e30IACHOCT.
Buvinonname npocreiine pUEMBI
oOparieHus c 1a00pPaTOPHBIM
000py/I0BaHUEM: BOPOHKOW, (PUIBTPOM U
CIIUPTOBKOM.
Habniooams 3a CcBOWCTBaMHU BEILECTB U
NpeBpaIleHUSIMH, MTPOUCXOIATITAMHU c
BELIECTBAMU.
Onucvieamb XUMUYECKHH SKCIIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POTHOTO) s3BIKA U
A3bIKA XUMUH.
Mename BBIBOABI 10 pe3yabTaTaM
MPOBEAEHHOTO 3KCIIEPUMEHTA
ATOMHOMOJIEKYISIpPHOE | XMMHUECKUE 3IEMEHTBl. ATOMBI U MOJIEKYNbl. | O0®sACHAMb, 4YTO TAKOE XMMUUYECKUN 351eMeHT, | O30namop

y4yeHue. XUMUUYECKUe
AIIEMEHTBI

[IpocThlie U croXkHBIE BelleCTBa. AJUIOTPONIUS
Ha npumepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO YUYCHUS.

HMonnl. BemectBa MOJIEKYJISIPHOTO

Y HEMOJIEKYJISIPHOTO CTPOEHHUSL.
JeMoHcTpanum. Monenn aJJIOTPOTTHBIX
MoubuKanuii yriepona u cepsl. [lomyuenue
030Ha

aToM, MOJIEKYJIa, aJZIOTPOIIHUS, HOH.
Pa3znuuamo mpocThie U CIIOXKHBIC BEIISCTBRA,
BEIIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYIIIPHOTO CTPOCHUSI.
Yemanasnueams IpUIMHHO-CIICCTBEHHBIE
CBS3M MEXK/y COCTaBOM MOJIEKYI U
CBOMCTBaMH aJUIOTPOMHBIX MOJU(PUKAIIUIT
KHCIIOPO/JIa.

Dopmynuposams ~ OCHOBHBIE  TOJIOXKEHHS

ATOMHO-MOJICKYJISIDHOTO YUCHUA




9-10

3Haku XuUMHU4YeCKrM.
DJIEMCHTOB.
[Tepuonnueckas
Tabaua
XUMHYECKUX
aneMeHToB /l.

Meunemneesa.

3HaKM (CHUMBOJIBI) XHMHYECKUX 3JIEMEHTOB.
Wudopmanms,  KOTOPYHO  HECyT  3HAKH
XUMHUYECKUX JJIEMEHTOB. OtumoJtorus
Ha3BaHUN HEKOTOPBIX XUMUYECKUX IEMEHTOB.
[Tepnonnueckas Tabmua XUMHUYECKUX
3JIEMEHTOB . . Menjeneenra:
KOPOTKOTIEPUOJHBI W JIJIMHHOIIEPHOIHBIN
BapuaHThl. Ilepmonsl m rpynmel. ['naBHas u
noboyHast moArpymnmnel, win A- u b-rpynmsi.
OTtHOcuTENBHAs aTOMHAs Macca.

Jemoucrpauun. Ioprpers: 1. 5. Bepuenmyca
n JI. U. MenneneeBa. KopoTkonepnoansli n
JUIMHHOTIEPUOAHBIM BAPUAHTHI IEPUOJUIECKON

cuctemsl /1. 1. MenaeneeBa

Haszvisamw n 3anucviéams 3HaKU XUMUYECKUX
2JIEMEHTOB.

Xapaxmepuzosamsb nHGOPMALIHIO, KOTOPYIO
HECYT 3HAKH XUMUYECKHUX IJIEMEHTOB.
Onucblieams CTPYKTYpY EPHUOIUYECKON
TaOIUIIBI XUMHYECKUX dtemeHToB J[. 1.
Menpeneena.

ObwvsicHamo STUMOJIOTUYECKHUE HadJaja
Ha3BaHUI XUMHUUYECKUX DJJIEMEHTOB M HX
OT/ICIBHBIX TPYIIIL.

Paznuuamo KOPOTKOTIEPHO THBIN T
JUTHHHOTICPHOTHBIH BapHAHTHI
nepuoanueckon cucremsl /1. 1. MenneneeBa

11—12

XUMHAYECKHE
hopmyIBI

Nunexcor U
OTHOCHUTENLHAS

XUMHUYECKHE hopMyIIBI.
KO3 PUIUEHTHI.

MOJIEKyJsipHasi ~ Macca.  MaccoBas  J10JIst
XMUMHUYECKOTO  JJIEMEHTa B  COCIAMHCHHH.
Nudopmanus, KOTOPYO HECYyT XUMHUYECKUE

hopmyIbl

Omobpasicams COCTaB BEIICCTB C IIOMOIIBIO
XUMUYECKUX HOpMYII.

Paznuuamo naACKCH 1 KOADDHUITUEHTHI.
Haxooums OTHOCHUTENBHYIO MOJIEKYISAPHYIO
Maccy BeIeCTBA M  MacCOBYIO  JOJIO
XHMHMYECKOI0 3JIEMEHTA B COECIMHEHHUU.
Tpancauposams ~ WHOOPMALUIO,  KOTOPYIO
HECYT XUMHYECKHE (POPMYJIBI

13-14

BanentHocth

BanenTtHoCTb. CrpykrypHas dbopmya.
XUMUYECKUE DIEMEHTbl C TIOCTOSIHHOH U
NEPEMEHHOI BaJeHTHOCTHIO. BbIiBOA opMyIibl
coeIMHEHUs 1o BajneHTHocTH. OrnpenencHue
BaJCHTHOCTH XMMMUYECKOTO JJIEMEHTa IO
¢opmyne BemectBa. CocTaBieHHE Ha3BaHUMN
COEIMHEHUH, COCTOALINX U3 ABYX XUMHUYECKHX

JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA  COCTaBa
BELIECTB.
JeMoHcTpanum. Koncrpynpoanne

IIapoCTCPIKHECBBIX MoAeaen MOJICKYJI

Ob6vsacuams, YTO TaKOE BAJIEHTHOCTb.
Ilonumams OTpaXEHHE MOPSAJKA COCIAUHEHUS
aTOMOB B MOJIEKYJIaX BEILECTB IIOCPEACTBOM
CTPYKTYPHBIX (POPMYIL.

Ymemov cocmasname Gopmynbl COeUHEHUN
[0 BaJEHTHOCTU U onpedeisimy BaJEHTHOCTh
3rIeMeHTa 1o (hopMyIie ero CoeANHEHUs

Hlapocmepoicuegvie
Modenu




15 XuMHUYECKHE XUMUUYeCKue peakuuu. PeareHTsl U npoayKThl | Xapakmepu3zoeams XUMUYECKYIO PEAKLHUIO U
peakuuu peakuuu. I[IpU3HAKM XUMHYECKHX pEAKIHHU. | e€ yY4aCTHUKOB (pPEareHThl W IMPOIYKTHI
VYcnoBus UX IPOTEKAHUSI U TPEKPALLICHUSL. peaxium).
Peaxuun ropenns. Tennosoit dGPeKT peakii. | 0y cpigamy npusHAKM W yCHOBUS TEYEHHS
DK30TEepMUYECKHE u SHIOTEPMUYECKNE | 3oy eckprx peaKiuii.
DEAKIIH. Pasnuuams  sK30TEpMHUECKHE u
Hdemoncrpauuu. Anmapat Kunna. Paznoxxenue
Oouxpomara ammoHus. [openue cepsl U PHAOTEPMITHECKHE PEAKITH.
MATHIEBOI JICHTEL Coomnocump peaxkuu TOpEHUst
JlaGopaTopHsle onbIThL. 5. B3amMogeiictBue 1 SK30TCPMITHCCKHC PCAKIIHH.
PAacTBOPOB XJIOPUIA HATPHS M MOIMAA Kaus ¢ | [1abmodams M onuckieame — XUMHUYCCKHI
pacTBopoM HHUTpata cepedpa. 6. Ilomydenue | OKCHEPUMERT € IIOMOIIBIO PYCCKOTO
ruapokcuaa memu(ll) u ero B3ammoneiictue ¢ | (POJHOTO) A3BIKA U A3bIKA XMMUH
cepHOU Kucnotou. 7. Baumonaeicteue
pacTBOpa Cojbl C KUCIOTOM
16-17 XuMu4eckue 3aKkoH COXpaHEHHUS Macchbl BEUIECTB. | Popmynuposams 3aKOH COXpaHEHUs MacChl | Becwi anekmponHble
ypaBHEHUS XuMudeckue YpPaBHEHMUS. CocraBnenue | gemects. Cocmagisms Ha €ro  OCHOBE
XMMUYECKHX  YPaBHEHUH. Wnpopmauus, | xyvpyeckue ypasHeHus.
KOTOPYIO HECET XUMUYECKOE YpaBHEHUE. Tpanciuposams  MHOOPMAIMIO, KOTOPYIO
Aemoncrpauun. loprperst M. B. HECyT XHUMHYECKUE ypaBHEHHUS.
JlomonocoBa u A. JI. JlaByaswe. ['openue DKCTIEPUMEHTATEHO nodmeepaicoams
bocdopa. OmbITEI, MITOCTPUPYIOUME 33KOH | ¢pinapenuBOCTh 3aKOHA COXPAHEHHS MACCHL
COXPaHEHHUS MaCChl BEI[ECTB. BEILICCTB
JlabopaTtopubie onbIThl. 8. [IpoBepka 3akoHa
COXpPAaHEHHS MacChl BEUIECTB Ha MpHUMEpe
B3aMMOJCHCTBUS INEINOYM M KHUCIOTBL. 9.
IIpoBepka 3ak0HA COXpaHEHMsI MACChl BEILIECTB
Ha NpUMeEpe B3aUMOJECHCTBUSA LIENOYM U COJIU
xenesa(lll)
18-19 Tunet xumuueckux | Knaccudukamnuss XxuMuyeckux peakuuid 1o | Kraccuguyuposams XuMU4ecKue Peakiiuu Mo

peakuui

COCTaBy M YHMCIY pPEarecHTOB MU IPOLYKTOB.
Turnbsl XUMHUYECKUX peakunil. Peakuun

IIPU3HAKy YHUCJIa U COCTaBa pEareHToB u
IIPOJIYKTOB.




COCAMHCHUA, Pa3JI0KCHUA, 3aMCIICHUA )51

obmena. Katanuzatopsl.

JleMoHCTpaUH. l'openne docdopa,
pacTBOpeHHE TMpPOAYKTa TOPEHUS B BOJE U
UCCIIEIOBAaHHE MOJTy4E€HHOTO pactBopa
JakMycoMm. B3anmoaeincTeue CoassHONM KUCIOThI
¢ nuHkoM. Ilonyuyenue rugpokcunaa meau(ll) u
€r0 pa3JioKeHUe TPH HarpPEeBaHHH.
Jlabopatopubie onbiThl. 10. Paznoxenue
MEPOKCHIa BOJOPOJA C TOMOIIBIO OKCHIA
maprarma(lV). 11. BamemieHne xene3oM Meau
B MEJHOM KYTIOpOce

Xapaxmepuzosams ponb  Karaiam3aTopa B
MPOTEKAHUH XUMHUYECKON PEaKIIHH.
Habnrooams u  onucelséames  XUMHYECKUU
OKCIIEPUMEHT C TIOMOIIBIO PyCCKOTO

(pomHOTO) A3BIKA U SI3bIKA XUMUU

20 [ToBTOpEHUE U TectupoBanue, penieHue 3ajayd U BbIIOJIHEHNE
000011ICHIE TEMBI. YIPKHEHHUH TI0 TeMe
IToaroroBka x
KOHTPOJIBHOM
pabore

21 Koumponwvnasa paooma 1 no teme «HavanbHble TOHITUS U 3aKOHBI XUMHUK))
BaxuHeiinue npeacraBuTe/ i Heopranudeckux BemiectB. KosimyecrBenHnbie oTHOmEHHs: B xumuu (19 v)

22 Bosnyx u ero cocraB | CoctaB Bo3zayxa. [lonstue 06 oobemuolt none | Xapaxmepuzosams 00bEMHYIO TOJTIO Ipubop ons
(J) KOMIIOHEHTA MPUPOIHON I'a30BOM CMECH — | KOMIIOHEHTA TaKOl MPUPOIHON Ta30BOM onpeoeeHus

BO3yXa.
Pacuer 00bEéMa KOMIIOHEHTA Ta30BOM CMECH II0

ero o0bEMHOMI /1071€ 1 HAOOOPOT.
JemoncTpamuu. OnpeseneHue coepKaHust
KHCIIOPOJIa B BO3yXe

CMECH, KaK BO3/IyX, U pACCUUMbIBANNb
00BEMHYIO JIOJIIO 110 00BEMY 3TOM CMECH.
Onucvieams 00bEMHBIN COCTaB aTMOC(HEPHOTO
BO3/yXa U HOHUMAmMb 3HAYCHHE OCTOSHCTBA
3TOT0 COCTaBa JyIsl 3/I0POBbS

cocmaesa 6036yxa




23 Kucnopon Kucnopona. O3on. [lonydyenue kucinopojaa. Xapaxmepuzoeamv 030H, KAaK aJUIOTPOIHYIO
CoOupanue u pacrno3HaBaHUE KHCIOPO/Ia. MO U (HUKAIIIO KUCIOPOa.
XMMHYECKHE CBOMCTBA KUCIOPOJIa: Onucvigamv  (pU3MYECKUe U XUMUUYECKUE
B3aMMOACHUCTBUEC C MCTAaJlJlaMU, HCEMCTaJlJlaMU U CBOﬁCTBa, MOJIyYEeHUE u [IPUMEHEHUE
CIIOXKHBIMH BellecTBaMH. [IpumeneHue KUCJIOpPOJa C HCIOJb30BAHHEM PYCCKOTO
KHCIOpo/Ja. prrOBOpOT KHCI0pOaa B IpUPOJC. (po I[HOFO) I3BIKA U SI3bIKA XVUMUU.
Hemoncrpanuu. Ilonydenne kuciopoia Yemanaenueams ~ NpUYMHHO-CIIEICTBEHHBIE
Ppas3JIoKCHUEM IIEpPMaHIraHaTa Kajus 1 CBSI3U MEXIy (U3UYECKUMH CBOMCTBAMU
nepokcuzia Bogopoja. Codupanue KUCIOPOAa | KHCIOPOAA M CIIOCOOAMH €ro COOMpPAHNS.
METOJOM BBITECHCHHA BO31yXa U BOJPDL. IIposooums ¥ Habmooamv  XUMHYECKHN
PacrioznaBanue xucioposa. ['opeHue Maraus, KCIIEPHMEHT 110 TIONYYEHHIO, COOMPAHMIO H
Kenesa, yrist, cephl u Gochopa B KUCTIOPONE. | pacrosHapaHmio KHCTOPOAA C COBMIOACHHEM
MPaBWJI TEXHUKU Oe30macHOCTH. Onucwvléams
XUMHYECKUN SKCIIEPUMEHT
24 Ilpakmuueckas [Tonydyenue, cobupanue u pacrno3HaBaHUE Pabomams ¢ nabopatopHbIM 000pyAOBaHUEM
paboma 4 KHCJI0poJia u HarpeBaTeIbHbBIMU npudopamu B
COOTBETCTBUM €  MpaBWIaMU  TEXHUKH
0€301acHOCTH.

Buinoausms npocteiinme npuéMbl 0OparieHus
¢ nmabopaTopHBIM O0OpYIOBAaHUEM: COOMPATh
npuOOp VIS TIOTy4EHUS ra30B, IPOBEPATH €ro
FePMETHYHOCTh M WCIOJIB30BaTh  JUIS
MOJTyYEHUST KUCIIOPOIa.

Cobupams KHUCIOPOA METOJOM BBITECHEHHUS
BO3/lyXa U paAcno3Hasams KUCI0POO.

3a CBOWMCTBaMHM BEIIECTB U
SBIIGHUSIMU, TPOUCXOJSAIINMH C BEIIECTBAMHU.

Habnrwooamos

Onucvieambs XUMHUYECKUN 3KCIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U A3bIKA
XUMUHU.

Cocmasnsams OTUET TIO pe3yabTaTaM
IIPOBEIEHHOTO SKCIIEPUMEHTA




25 Oxcuppl Oxcunbl. Hasanust oxcupoB. CocraBieHue| Boidensimb  CYIIECTBEHHbIE IIPU3HAKU
(hopMyIT OKCHIOB TIO MX Ha3BAHHSIM. OKCHJIOB.
[IpencraBuTeM OKCHUIIOB: BOJIA, YTIICKUCIIBIN Jlaeamp Ha3BAHWs OKCHIOB TIO HX (hOPMYJIAM.
T'a3, HerameHas U3BeCTb. Cocmaenams  QOPMyNIBI  OKCHJIOB TO HX
HemoncTpaumnu. Koniekuus OKCHUIOB. HA3BAHIIM.
Jlaboparopubie onbIT. 12. [lTomyTHEHNE Xu .
. ipakmepuzo8ams TaKUX TIPEACTABUTEICH
M3BECTKOBOW BOJIBI TIPU TIPOITYCKAHUH OKCHIOB, KAK BONA, YICKHCINE Ta3
YHICKUCIIOTO rasa HETaERAs U3BECTh
26 Bonopon Bopaopon B npupone. ®uznueckue u Xapaxmepuzosamo COCTaB MOJIEKYJIBI,
XHUMHYECKHAE CBOMCTBA BOJIOPOJIA, €TI0 duznyeckue W XUMHUYECKHE  CBOMCTBA,
MOJTy4eHUE U TIPUMEHEHUE. MOJIydeHUe W TPUMEHEHHE  BOJIOPOJIA.
demoncrpauuu. Ilomydenue, coOupanue u | Ycemanaeiusams ~ NPUUMHHO-CIEACTBEHHBIE
pacrno3HaBaHHe BOJOpoJa. ['opeHre Boaopoa. | cBsI3W MexAy (U3HYESCKUMH CBOWCTBAMHU U
B3aumopelictBue  BOJOpPOJAa € OKCHAOM | criocoOaMu COOMpaHUs BOAOPOAa, MEKIY
meu(ll). XUMHMYECKUMHU CBOMCTBAMU BOJOPOJA U €rO
JlaGopaTopHubie onbIT. 13. [Tonyuenue MIPUMEHEHUEM.
BOJIOPO/Ia NP B3aUMOJECHCTBUY LINHKA C Ilposooums W HabaoOams  XUMUYECKUN
COJISIHOM KHCIIOTOM SKCIIEPUMEHT MO MOJIyYEHUIO, COOMpPaHUI0 U
pacro3HaBaHHUIO BOJOPOAAa C COONIOJCHHUEM
MpaBWI TeXHUKU Oe3zomacHocTu. Onucwvigéams
XUMHYECKUN SKCIIEPUMEHT
27 Ilpakmuuecxas [Tonyuenue, coOupanue u pacro3HaBaHUE Pabomamw ¢ nabopaTopHbIM 0060pyAOBaHUEM
paboma 5 BOJOpOIa u HarpeBaTeIbHBIMU npudopamu B
COOTBETCTBUM  C  TMpaBWIaMU  TEXHUKH
0€3011acHOCTH.

Buvinonnsame nipocteiime npuéMbl oOparieHus
¢ nabopaTopHbIM 000OpYyJOBaHUEM: cOOMpPATh
npubop Ui MOJTY4YEHUs ra3oB, IPOBEPATH €TO
FepMETUYHOCTh M HCHOJB30BaTh  JUIA
MOJIy4eHHUs1 BOIOPO/IA.

Cobupams BOAOPOJ METOJIOM BBITECHEHUS
BO3/IyXa U PACNO3HABAMb 8000POO.




Habniwooams 3a CcBOWCTBAMHM BEIECTB U
SBJICHUSIMU, TIPOUCXOSIIMMU C BEIICCTBAMHU.
Onucvieamb XUMHUYECKUN D3KCIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJHOTO) SI3BIKA U SI3bIKA
XUMUHU.

Cocmasnsaims OTYET IO pe3yabTaTaM
[IPOBEIEHHOIO YKCIIEPUMEHTA

28 Kucnoter KucnoTsl, BX COCTaB M MX KJIACCH(HUKALINS. Ananuzuposams cOCTaB KUCIOT. Hamuux pH
WNunukaTtopsel. Tabauna pacTBOPUMOCTH. Pacnosnasamo KHUCJIOTBI c
CepHafi " COJIsTHas1s KUCJIIOThI, UX CBOYMICTBa U MMOMOTIBI0 UHANKATOPOB.
HPUMCHCHHC. Xapaxmepuzosams TPEICTABUTENEH KHCIIOT:
Jemoncrpanuu. Komnexmmst MI/IHepaJ'iBHI)IX CEPHYIO U COIAHYIO.
kucioT. [IpaBuiio pa3daBieHus cepHON .
Onpeoensimes PacTBOPUMOCTb COEIUHEHUH C
KUCJIOTHI. JIaGopaTopHble onbIT. 14,
MOMOUIBIO TaOIUIBI PacTBOPUMOCTH.
Pacnio3naBaHue KUCIOT C TOMOIIBIO
Yemanasnueams ~ mpUUMHHO-CIIEICTBEHHBIE
WHIMKAaTOPOB . . .
CBS3M MEX]ly CBOWCTBAMU CEPHOU U COJISTHOMN
KUCJIOT ¥ O0ONacTsIMU UX NPUMEHEHHUS.
Oco3naéams  HEOOXOAUMOCTh  COOIOACHHUS
MpaBWJI TEXHUKH O€30MacHOCTU MpH paboTe ¢
KHUCIIOTAMH
29 Conu Conu, ux coctaB u Ha3BaHus. PactBopumocts | Xapakmepuszoeams  COMU  KaK  MPOIYKTHI

coneit B Boge. IlpencraBurenu comeit: xmopunu
HaTpHs, KapOOHAT Kajiblusa, (pocdar KambIus.
Hemoncrpanuu. Komneknus coneit. TaOiuia
pPacTBOPUMOCTH OCHOBAHUHU, KUCJIOT U COJIeH B
BOJIE

3aMEIIEHUs BOJIOPO/a B KMCIOTE HA METAJLIL.
3anucvieams  HOpMyIBI cojiei 1o
BAJICHTHOCTH.

Hasviéams comu 1o Gpopmysam.
Hcnonvzoeams TabmuIy pacTBOPUMOCTH JUIS
XapaKTEPUCTUKU CBOUCTB COJICH.

IIpo6ooums pacu€Tsl o GopMmynam cosen




30-31

KomnnuectBo
BEIllECTBA

Uucno Asoraapo. KommuectBo BelecTsa.
Mons. Monspraas macca. KpaTHbele eauHUIIBI
U3MEpEHUs]  KOJIMYecTBa  BeEllecTBa  —
MUWUIAMOJIb ¥ KHUJIOMOJIb, MWJUIUMOJIIpHAsl U
KUJIOMOJISIPHAs. MacChl BELIECTBA.

ObvsicHams TOHITHA «KOJINYECTBO
BEIIECTBAY, «MOJIbY, «IUCIIO ABOTaJPO»,
«MOJISIPHAS. MaCCay.

Pacuérrni c HUCIOJB30BaHNEM HOHATUU
«KOJMYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«4uciio ABoraapoy.

Pewams 3amaun ¢ HCOJIb30BaHUEM IIOHATHI
«KOJHNYCCTBO BCUICCTBA,

«MOJIIpHas Maccay, «41ucCJjIo ABoranpo

JdemoHcTpauuu. Hexotopsie METaJIjIbl,
HEMETAUTBI W COCJUHCHHUS C KOJMYSCTBOM
BENIECTBA, paBHBIM | MOJIb
32 MoutsipHbIii 00BEM 3akoH  ABorajpo. Mounsipablii = 00beM | O0bsicHAmMb ~ TOHATHSL  «MOJISIPHBIA  00BEM
ra3oB razoo0pasHblx  BemecTB.  OTHOCHTENbHAs | ra3oBy», «HOPMAJbHBIE YCIIOBHSD».

IJIOTHOCTB Ta3a 1o Ipyromy rasy. Pewams 3a7aun ¢ UCNIOJIB30BAaHUEM ITOHATHI
Kpathsie €IMHULIBI U3MEpPEHUs  — | «KOJHMYECTBO BEIIECTBA», «KMOJISIPHAsI MAaccay,
MUJUTUMOJISIPHBIN ¥ KHJIOMOJISIPHBIA 00bEMBI «MOJISIPHBIN 00BEM Ta30B», «UUCIIO
ra3000pa3HbIX BEIIECTB. ABorazpo»
Pacuérel ¢ ucHosib30BaHHEM  TOHSITHM
«KOJIMYECTBO BEUIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BEM ra30By», «4UCI0 ABOTAJAPOY.
JemoncTpanuu. Mojenb MOJISPHOTo 00bEMa
ra3oB

33-34 Pacuérer o Pacuérsl ¢ ucnoyib30BaHUEM TTOHATUI Xapaxmepuzosamo KOJIMYECTBEHHYIO

XUMUYECKUM
ypaBHEHUSAM

«KOJIMYCCTBO BCHICCTBA», «MOJIIpHAA MaccCay»,
<(MOJ'I$IpHLIfI 00BEM ra3oB», «4HUCJIO Asor aZipo»

CTOPOHY XMMHUYECKHX 0OBEKTOB U MPOLIECCOB.
Pewams 3aga4n ¢ UCIIOIB30BAHUEM IOHATUN
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJIAPHBIN 00BEM

ra3zoB», «UUCIO ABOTaJIpo»




35 Bona. OcHoBanus I'uapocdepa. Kpyrosopor Bomel B mnpupone. | ObvacHamy HOHSATHS «OCHOBaHUS», | MHoukamopwi,

duznyeckue U XUMHUYECKHUE CBOMCTBA BOJBI: | «IIENOUYMNY, «KaueCTBEHHas peakuus», | damuux pH

B3alMO/ICICTBUE C OKCUAAMU. «UHJIUKATOP».

OcHoBanus, wux cocrtaB. PacrBopumocTs | Kiaccuguyupoéams OCHOBAaHHSA  TIO

OCHOBaHMM B Boje. [3MmeHeHHe oOKpacku pacTBOPUMOCTH B Bojie. Onpedensims 10

MHIAKAaTOPOB B I[ETOTHON CpeIe. | popMysie NPUHAUIEKHOCTh HEOPTraHUUECKUX

[IpencraBurtenu LIeJIOYEH: THAPOKCHIBI | BerriecTB K KJIACCy OCHOBAHHIA.

HaTpHs, KaJIAA U KaJbLIH. Xapaxmepuzosams  CBOHCTBAa  OTACIIBHBIX
MPEACTABUTEIEH OCHOBAHMIA.

Jdemoncrpanun.  Komnexkuus — ocHoBaHuil. Mcnonvzosams TabMUIy pacTBOPUMOCTH AJIs

Jlaboparopublii onbIT. 15. U3MeHenune
OKpAacK{ MHIMKATOPOB B IIEIOYHOH cpefe

OTIpeieTIEHUs] PAaCTBOPUMOCTHA OCHOBAHUH

36-37

PacTtBopHI.
MaccoBas
pacTBOPEHHOTO
BeIllECTBA

JIOJISt

PactBoputens u pacTBOPEHHOE BELIECTBO.
PactBopsl. PactBopenue. I'mapatel. ConbBaThl.
MaccoBast 7071 pacTBOPEHHOTO BEIIECTBA.

PaC‘IeTBI, CBs3aHHBIC C HUCIIOJIB30BaHHUEM
IHOHATHUA  «MaCCOBasd  OOJIA paCTBOpéHHOFO
BEIICCTBa».

JlaGopatopublii onbIT. 16. O3HaKOMIIEHHE C
npernapaTtaMu  JOMallHeW WM  IIKOJbHOU
anTeukl — PacTBOPAMHU MEPOKCHAA BOJOPOAA,

CIIMPTOBOM HACTOMKH MO/IA M aMMHUAKA.

Obvschame  TOHATUS  «MaccoBas  JOJIS
PacCTBOPEHHOTO BEIIECTBAY.

Yemanasnusams anamorum ¢ 00EMHOM OJIEH
KOMIIOHEHTOB I'a30BO# CMECH.

Pewame 3agaun ¢ MCNHONB30BAHUEM ITOHATHH
«MaccoBasi [TOJ DJIEMEHTAa B BEIECTBEY,
«MaccoBasi JI0JiI PacTBOPEHHOTO BEIECTBAY,

«00BEMHAS J0JIA ra3006paSHoro BCICCTBaA»

Jlamuux
memnepamypol




38

IIpakmuueckas
paboma 6

[IpurorosiieHue pacTBopa 3aJaHHOM MacCOBOU
JIOJIEN PaCTBOPEHHOIO BEIIECTBA

Pabomamb ¢ nabopaTopHBIM 000pYAOBaHUEM
u HarpeBaTeIbHBIMU npudopamMu B
COOTBETCTBUM  C  TpaBWIAMH  TEXHUKH
0€30MacHOCTH.

Buvinonname npocreiinmne npuémsl 00palieHus
¢ 1abopaTopHBIM 00OPYIOBAHUEM: C MEPHBIM
IWUIMHAPOM, C BECAMH.

Habniwoams 3a cBOWCTBaMH BEIIECTB U
SIBIICHUSIMHU, TIPOUCXOJISIIIAMH C BEIICCTBAMH.
Onucvieams ~ SKCIIEPUMEHT C  TOMOIIBIO
pyccKoro (poJHOTO) sI3bIKA W SI3bIKA XHMHH.
Cocmasnsims  OTY4ETHL 1O  pe3ybTaTam
MPOBEAEHHOTO SKCIIEPUMEHTA.

[ 'omoeums pacTBOPHI C ONIPEACIEHHOMN

MAacCOBOM J0JIei paCTBOPEHHOTO BEIIIECTBA

JHomawmnuti
9KCNnepuMeHm

BBIpaH_[I/IBaHI/Ie KPHUCTAJIJIOB  AJIFOMOKaJIMCBBIX
KBaCllOB WJIKM MCIHOI'O KYIIOpOCa

Boinonnsme 6e30macHbIe B JOMalIHHUX
YCIOBHUAX SKCIIEPUMEHTEI, ITIPOBOAUTH
Ha6J'II-O,I[€HI/I${ 3a pOCTOM KpUCTAJLJIOB.

Lugposoii
MUKPOCKON

Ogopmnsims OTUET O TpOAENaHHOM padoTe
HCIIOJIb30BAHUEM PYCCKOTO SI3bIKa M S3bIKa
XUMHH.

39 OO6o01IeHre 1 cucTeMaTr3ays 3HaHui 1Mo Teme «BakHelme npeacTaBUTeIn HEOPraHHIECKUX BEIECTB.
KonnuecTBeHHBIE OTHOLIEHUS B XUMUH»
40 Konmponvnaa padoma 2 mno teme «BaxHellne NpenCcTaBUTENIM HEOPraHWYECKUX BemiecTB. KomudyecTBeHHbIE

OTHOIICHHA B XUMHUN)»

OcHOBHBIE KJIACCHI HEOPraHuYecKux coequHeHui (10 1)




41 Oxkcujipl, ux O6oOmenne cBeneHWit 00 okcumax, uX | OOvsicHams TOHATHS «HECOJeoOpa3yronme
KJIacCU(UKAIUS U KJIacCH(PUKAIIMM, HA3BaHWSIX W CBOWCTBAaX. | OKCHUIBD»,  «COJICOOpA3yIOIIME  OKCHJIBIY,
XUMUYECKUE CriocoObl MOTy9eHUsT OKCHUJIOB «OCHOBHBIC OKCHJIBI», KHUCJIOTHBIE OKCHJIBI».

CBOMCTBA JlaGopaTopHbie onbIThl. 17. B3aumoaelictBue | Xapakmepuzogams ~ 00ImIME  XUMHUYECKHE
okcuna Kainblus ¢ Bomoil. 18. IlomyTrHeHue | cBo¥icTBa C0JIe00pa3yIOIINX OKCHJIOB
M3BECTKOBOW BOJIbI (KUCIOTHBIX U OCHOBHBIX). Cocmasnsams
YpaBHEHUsI PEaKlIUi C Y4aCTHEM OKCHJIOB.
Habnwooams u  onucvieames peakuud ¢
y4acTHEM OKCHJOB C TIOMOIIBI) PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMUH.
Ilposooums ~ ONBITBL,  TOATBEPKIAIOIINE
XAMUYECKHE CBOICTBA OKCHJIOB c
COOJTIOICHUEM TIPABWIT TEXHUKU 0€30MTaCHOCTH

42 OcHoBaHus, X OcHoBanusi, ux kinaccudukamus, HazBanus W | Cocmasnsams ypaBHEHUS peakiuii ¢ yqactuem | JJamuux pH

Kiaccuukanus u CBOMCTBa. B3amMonelicTBHEe C KHUCIOTaMH, | oCHOBAHUIA.
XAMHYECKUE KUCJIOTHBIMU OKCHJIAMH U COJAMU. Pasnoxkenue | ,omodams u  onuceieams peakuun ¢
CBOJiCTBA HEpPAaCTBOPUMBIX OCHOBaHHII. Cnoco0Obl yuacTHeM OCHOBAHHMil ¢ MOMOIIBIO PYCCKOTO
TIOJIY"CHHS OCHOBAHMU. (pomHOTO) SI3bIKA U S3bIKA XUMUH.
JlabopaTtopuble omnbIThl. 19.  Peakuus
. Ilposooums ~ ONWBITHI,  TMOJATBEPKIAOLIUE
Heurtpanuzanuu. 20. Ilomydenwe ruapoxcuia o o
J 7| XumMuYecKre  CBOWCTBa  OCHOBaHUU, C
Memu(ll) m ero B3amMoOJEHCTBHE C KHUCIOTOM.
coOroieHreM MPaBUJI TEXHUKH 0€30IaCHOCTH
21. Paznoxenue ruapokcuna wmemu(Il) npwm
HarpeBaHuu

43-44 Kucnotsl, ux Kucnotel, ux kimaccudukanus W Ha3BaHHS.| Xapaxmepuzoeams  OOIIUE Lugposoii

KIlaccupUKaIus OO01re XUMUYECKHEe CBOMCTBA KUCIIOT. XHUMHYECKHE CBOMCTBA KUCIOT MUKPOCKON




U XUMHUYCCKHUC
CBOICTBA

BzauMmopeiicTBue  KHCIOT C
DNEKTPOXUMHUYECKUN pan HaIpsOKEHUN
METAaJLJIOB. BzaummogeiictBue = KHCIOT €
OKCHJIaMU MeTaJuIoB. B3auMoneiicTBue KUCIOT
C OCHOBaHUSMH — PEAKIUs HEUTpaIu3aliH.
BzaunmoneiicTue KHCJIOT C COJISIMH.
[Tonyuenue OECKHUCIIOPOIHBIX u
KHCJIOPOJICOAEPIKAIUX KUCIIOT.
JlabopaTtopHublie onbIThl. 22. B3aumoneiictue
KHCIIOT ¢ MeTtamramMu. 23. BzamMopaeicTBHe
KHUCJIOT C COJIIMH

METaJlJIaMHU.

Cocmasnsims ypaBHEHUS PEAKIUN C ydacTHEM
KUCIIOT. Habnooams v onucviganms peaKkiuu ¢
y4acTUEM KHCJIOT C IOMOIIBI0 PYCCKOTO
(POTHOTO) SI3BIKA W SI3BIKA XFMHUH.

Ilposooums ~ OUBITHI,  TOJATBEPKIAIONTUE
XUMHUYECKHE CBOIiCTBa KHCIIOT, C
COOTIOZICHUEM TTPABUIT TEXHUKH 0€30TTaCHOCTH

45-46

Comu, ux
KJlaccupuKanus u
XUMHYECKHE
CBOMCTBA

CBOWCTBA.
BOJIE.

Comn, wux Kinaccupukauus W
PacTtBOopuMOCTh coJieit B
BsanMmopnelictBue cojied ¢ KUCIOTaMH U
I[E€JI0YaMHU. BsaumoneiictBue coJier C
MeTaJUlaMH, OCOOCHHOCTH O3THUX PEaKIUH.
BsauMonelicTBue coyiell ¢ COIIMU.

JlaGopaTtopHbie onbIThl. 24. O3HAKOMJICHHE C
KOJUIeKIMelr coyer. 25. BizaumopneictBue
cynbdara meau(ll) c xxenezom. 26.

BsaunMmonelicTBue coneil ¢ cosiMu

Pasnmuyare  moHATHSA «CpeJTHHe

COJINY, KKUCIIBIE COJINY, «OCHOBHBIC
COJTUY.
XapakTepru3oBaTh oomue

XUMUYECKHE CBOMCTBA COJIEH.
Cocmaensims ypaBHEHHS PEAKIMi C y4acTHEM
coneit. Habnrooams v onuceiéams peakivu ¢
Y4aCTHEM COJIEH ¢ TIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHUH.
Ilpoooumsv  OMBITHI,

MO ITBEPIKIAIOIINE XUMUYECKUE
CBOICTBA COJICH, C COOTFOICHUEM MTPABUII

TEXHUKH 0€30I1aCHOCTHU

47

I'eneTnyeckas cBs3b
MEXITY

KJlaccaMu
HEOPraHUYECKUX
COCIMHEHU

I'eneTnueckue psapl MeTamyia ¥ HeEMeTallla.
l'enetnueckass  cBs3b  MEXAYy  Kjaccamu
HEOPraHUYECKHUX BELIECTB.

Jlaboparopubie onbIThl. 27. ['eHeTnueckas
CBSI3b Ha IPUMEPE COCAMHEHUN MeIU

Xapaxkmepuzoeamb IOHATHE «TE€HETUYECKUN
psam».

Hnniocmpupoeams ~ TE€HETUYECKYIO
MEXIy BELIECTBAMM: IIPOCTOE BEIIECTBO —
OKCHJl — TUAPOKCHU — COJIb.

CBA3b

3anucvieamv ypaBHEHUsI  peaKLUid,
COOTBETCTBYIOIIMX  MOCJEI0BATEIbHOCTH
(1enouke) npeBpanieHui HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB




48

IIpakmuueckas
paboma 7

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMC
«OCHOBHBIC KIIACCHI HCOPTraHNYCCKUX

COEIUHEHUI

Ymemo oOpamiatecs €
71a00paTOpPHBIM 000PYIOBAaHUEM u
HarpeBaTeIbHBIMH TPHOOpaMH B

COOTBCTCTBUU C IIpaBUJIaMU TCXHUKU

0€30MacHOCTH.

Pacnosnasamu HEKOTOpbIE  aHWOHBI
1 KaTUOHBI.

Habniooams  cBOWCTBA  JJIEKTPOJIMTOB U

MIPOUCXOISIINX C HUIMHU SIBIICHUIA.

Habnwoams wu  onucvieames peakuuu ¢
y4aCTHEM  DJJIEKTPOJIMTOB €  IMOMOIIBIO
pycckoro (poaHOTO) SI3bIKA M SI3BIKA XUMHH.
@opmynuposamb BBIBOIBI MO pe3yibTaTaMm
MPOBEAEHHOTO SKCIIEPUMEHTA

49

O06o0menre u cucTeMaru3arus 3HaHu| 1Mo Teme «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHECHHIN

50

KOHmpOJlea}l pa60ma 3 o TeMe «OCHOBHBIE KJIACCHI HEOPraHN4€CKUuX COCHHH@HHﬁ))

Ilepuonuyeckuii 3aK0H 1 MepuoOAMYECKasi cucTeMa xumuieckunx 3jaemMeHToB JI. U. MenaeneeBa. Ctpoenne aroma (8 1)




EcrecTBennsie EcrecTBennsie ceMmeiicTBa Obvacuams  TPU3HAKH,  TO3BOJIAIOLINE
51 ceMeincTBa XUMUYECKHUX JIEMEHTOB: IEJIOYHBIE U | OOBEAMHSATD TPYIIIBI XUMUYECKUX DIIEMEHTOB
XUMUYECKUX II€JI0YHO3EMENTbHBIC METAJUIBI, TaJIOTeHBI, B €CTECTBEHHBIE CEMEICTBA.
3JIEMEHTOB. UHEPTHBIE (OJIarOpOIHBIC) Ta3bI. Packpuvisame XIUMHUECKHU CMBICT
AmpoTepHOCTh AMpOoTepHOCTE. AM(OTEPHBIC OKCHIIBI H (3TUMOJIOTHIO)  Ha3BaHMH  €CTECTBEHHBIX
rugpokcuibl. KoMmiekcHsie comu. CeMEICTB.

Jlaboparopubie onbITel. 28. TlonydeHue | 4poyyenmuposams — OTHOCHTEIBHOCTH

amM(pOTEPHOTO T'MPOKCHUIA U UCCIENOBAHUE €T0 | fanparo (HHEPTHBIE TA3BD.

CBOMCTB Obvsacuamo, MOHATHE «amdpoTepHbIC
coenuHeHus». Habnwooams W onucwieamo
peaKnmuyd MEXIy BEIIECTBAMH C ITOMOIIBIO
pycckoro (poJHOTO) s3bIKA M SI3bIKA XUMUH.
Xapaxkmepuzoeams IBOVCTBEHHBIN XapakTep
CBOMCTB aM(pOTEPHBIX OKCH/JIOB u
THIPOKCUIOB.

Ilpo6ooums  OUBITBI 1O  TOJIYYEHUIO U
HNOJATBEPXKACHUIO  XUMUYECKUX  CBOICTB
aM(pOTEpHbIX OKCHJIOB M THAPOKCHIOB C
COOJIIO/ICHUEM IIPABUJI TEXHUKU O€30I1aCHOCTH
52 OTkpeiTHE OTkpebiTHE . H. MeneneeBbiM | Paziuyams €CTECTBEHHYIO U HCKYCCTBEHHYIO
NEPUONYECKOTO IEPUOJUYECKOr0 3aKOHA M  CO3JIaHME MM | kyaccH(UKAINH.
3akona JI. 1. TIEPHOIMIECKON CHUCTCMBbI XAMUICCKUX | Obvsacusimb, TOYEMYy TEPHUOJUYUCCKUN 3aKOH
MenieneeBbiM SJICMCHTOB. OTHOCSAT K €CTECTBEHHOH Ki1accuuKaimm.

I[eMOHCTpalmfl. Paznuunble ¢Gopmbl TabauI Modenuposams Y Tp—

nepuoauyeckoi  cucremel. Mogenuposanue | . oo ePHOCTH, BHIIENSA  CYNICCTBEHHBIE

IIOCTPOEHUS NEpUOInUecKoi cucremsl /. U.
MenneneeBa

XapaKTePUCTHKU 00BEKTa M MPEJCTABIISIS UX B
MIPOCTPAHCTBEHHO-TPaPUUECKO HIIN
3HaKOBO-CUMBOJINYECKOH popme




53

OCHOBHBIE CBEICHUS
0 CTPOCHUH aTOMOB

ATOMBI KaK dbopma CYILECTBOBAHUS
XUMUYECKUX AIeMeHTOB. OCHOBHBIE CBEJICHUS
0 cTpoeHun  aromoB.  JlokazarenbCcTBa
CIOXKHOCTH  CTpO€HHs  aToMOB.  OTBITHI
Pesepdopna. IlnanerapHass Monenb CTPOCHHS
aToma.

CocraB aTOMHBIX fJIep: TMPOTOHBI, HEUTPOHHI.
MaccoBoe uucino. CoBpeMEeHHOE OIpeiesieHne
TIOHATUS «XUMHUYECKUHN DIIEMEHT.
OtHocuTenbHas aTOMHas macca. B3auMocBsi3b
TIOHATUM «TIIPOTOH», KHEHTPOHY,

Obvsicuamp,  YTO  TaKoeE
CHEUTPOHY, (OQIICKTPOHY,
DJIEMEHT», «MaCCOBOM YHCIIO».

«IPOTOHY,
«XUMHYECKUN

Onuceligamy ~ CTpOCHHE  sipa  aroMa
HCII0JIb3YA MNEPUOANICCKYIO CUCTEMY
xuMuueckux anemMenToB J[. . Menieneena.

Ilonyuams wuHGOPMAIIMIO TIO XUMHUU U3
Pa3IMYHBIX UCTOYHUKOB, AHANIUUPOBAMb €&

«OTHOCHUTEJIbHAs  aTOMHasi  Maccay.
Jdemoncrpaumu. Mogaenu  atoMoB
XUMHUYECKUX DIEMEHTOB
54 Crpoenue Muxkpomup. DJIEKTPOHBI. Crpoenne | OOwscHamb TOHATHE «IJICKTPOHHBIA CIION»,
SJICKTPOHHBIX OHEPICTHYCCKUX ypOBHeI\/'I AdTOMOB XUMHYECCKUX | \TH ((3HepFeTI/I‘IeCKI/H71 YPOBEHBY.
000JI09€K aTOMOB sneMeHToB 1—20. IloHATHE O 3aBEPWIEHHOM | (ycmasisms CXEMEL pactpe/ienenus
SJIICKTPOHHOM CJIOC. 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM B
AIEKTPOHHOM 000J104Ke
55 [Tepuonnueckas H3oTonbl. ®uU3MYECKUH CMBICT CHUMBOJUKH | Packpvieams bu3nIecKuit CMBICIT
CUCTEMa XMMHUYECKUX | Iepruoanyeckod  cucteMbl.  CoBpeMeHHas | OPSAKOBOTO HOMEPA XUMUYECKOIO 3JIEMEHTA,
anemenToB /. U. (dbopMynupoBKa  MEPUOJMYECKOTO  3aKOHA.  HOMEpa TMepuoJa W HOMepa  TPYIIbL.
MeneneeBa N3menenust cBOMCTB 37eMEHTOB B nepuoaax u | OOviacHAms  3aKOHOMEPHOCTH  U3MEHEHUS
rpynmnax Kak (yHKUIHs CTPOEHUS AIIEKTPOHHBIX | METANIMYECKUX M HEMETAITIMYECKUX CBOWCTB
000JI0YEK aTOMOB. XUMHUYECKUX 3AJIEMEHTOB U UX COCIMHEHHU B
MepUOIaxX U Ipymmnax
56-57 XapakTepucTuka XapakTepucTuka 3leMEeHTa-MeTajia u | Xapakmepuzosams XUMHYECKUE DIIEMEHTHI
2JIEMEHTA IO €r0 JJIeMEHTa-HEMeTallla MO0 MX TOJIOKeHHI0 B|1—3 TmepHoJoB MO MX TOJOXKEHUIO B
MIOJIO’KEHHUIO B MEepUOANYECKON cUCTEME XUMHUYECKUX | IEPUOIUYECKON cucreme XUMUYECKUX

MIEPUOANYECKOU
CUCTEME

snemenToB /. 1. Menaeneena.
JdemoncTpanuu. Mojenu aroMoB 3JIEMEHTOB
1—3 nepuooB

anemenToB [. 1. Menaeneena.
Apeymenmupoeams ~ CBONCTBA OKCHIOB U
TUAPOKCHUIOB MCTAIJIOB u HEMCTAIJIOB
IIOCPENCTBOM YPAaBHEHUHN PeaKLUn




58 3HayeHue Coo0mieHust yyamuxcss O KM3HM, HaydyHOUW M Onpedensamb WCTOYHHKH  XUMHYECKOU
[IEPUOIUYECKOTO obmecTBeHHOM nesitensHocTH . . uH(pOpMAITHH.
3aKOHa U MenpeneeBa Honyyame HeoOXomUMyI0 HH(DOPMAIUIO W3
HIEPUOINIECKON pa3IUYHBIX WCTOYHUKOB, QHAIUZUPOBAMb €€,
CUCTEMBI opopmnsime  MHOOPMAIMOHHBIA  TIPOIYKT,
XUMHUYECKUX npezenmogams  €ro,  gecmu  HAYYHYIO
anemenTos J1. W. JIACKYCCUIO, Omcmaueams CBOK  TOYKY
Menneneesa 3pPEHUS WA KOPPEKMUposams €€

XumMnueckas cBsi3zb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE peakuuu (9 u)

59 Nonnas xumnueckas | Monnas XUMHYECKas CBS3b. Nownsl, | O6vsacuameb, 9T0 Takoe WOHHAS CBSI3b, HOHBI.

CBSI3b 00pa30BaHHbBIE aToMaMu MCTAJITIOB 1| Xapakmepuzosams MEXaHWU3M 00pa3oOBaHUS
HemeTauoB.  CXeMbl  00pa3’oBaHMs HOHHOM | ;;outoif CBSI3IL

CBSI3W JuIsi OWHApHBIX coenuHeHud. MoHHas
KpUCTAJUTMYECKasi pemérka U  (QuU3ndeckue
CBOWCTBAa BEIIECTB C JTUM THIIOM PEHIETKHU.
[TonsaTue o hopMynbHOM €IUHUIIC BEIIECTBA.
JdemoncTpanuu. BuneodparmMeHTsl U claiapl
«oHHasg xuMu4uecKkas cBsa3b». Kosuteknus

Cocmaensimes cXeMbl 00pa30BaHUsI HOHHOM
CBSI3H.

Hcnonv3zoeams 3HaKOBOE MOJIETUPOBAHHUE.
Onpedensimp THN XUMHYECKOH CBSI3U  TI0

dbopmyre BemecTna.

BEIIECTB C MOHHOM XUMHUUYECKOH CBSI3bIO.

Moaenau HOHHBIX KpUCTAJUIMICCKUX peH_IéTOK

Tlpusooums puMepsl BEIIECTB C HOHHON
CBSI3BIO.

Yemanasnueams ~ NpUYMHHO-CIIEICTBEHHbIE
CBS3M MEX]y COCTaBOM BEIIECTBA U BHUJIOM
XUMHYECKON CBSI3H, MEXKIAY HOHHOU CBSI3bIO U
KPUCTAJUIMYECKUM  CTPOEHHMEM  BEUIECTBA,
MEXy KPUCTAJUIMYECKUM CTPOCHHUEM
BEIIECTBA U €r0 (PU3MUECKUMHU CBOMCTBAMHU




60 KoBanentHas KoBaneHnrtHas XUMUYECKast CBs3b. | OObACHAMb IOHATUS «KOBAJICHTHAS CBS3bY,
XUMHUECKas CBSI3b ONeKTpOHHbIE U  CTPYKTYpPHBIE (DOPMYIBL. | «BaJIEHTHOCTDY.
BanentHocTs. KoBajneHTHas HENONAPHAS CBA3b. | Cocmasismb cXeMbl 00Pa30BaHUS
Cxembl 00pasoBaHMs KOBAJICHTHOW CBS3H B | kopajleHTHOM HETOJISPHON XUMUYECKOU CBA3H.
OMHAPHBIX  COCTMHEHUAX. MOHeKyH"’IpHa’I | Hcnonvzoeams 3HAKOBOE MOJEIMPOBAHME.
aTOMHAA  KPUCTAILUIMHCCKUE  PCIICTKH, — W | 0 h00enamp THII XMMHYECKOH CBS3H TIO
CBOMCTBA BEILECTB C 3TUM THUIIOM PEIIETOK.
JdemoncTpanun. BuneopparmeHTsl u ciaiiibl Qopwyse Betiectsa. .
«KoBaneHTHas xumuueckast cBs3b». Kosnekmus [puodumb mpUMEpEI BEIIECTB ¢ KOBATCHTHO
BEIIECTB  MOJEKYISPHOTO M atomHoro  CBA3PIO-
cTpoeHust. MoJie MOJICKY/ISPHBIX M aTOMHBIX | ¥ CMAHA6NU6AMb TIPUIMHHO-CIIENICTBEHHBIE
KPHUCTAIUTHYCCKUX PEIIETOK CBSI3M MEX]y COCTABOM BEIIECTBA U BUIOM
XAMHUYECKOH CBSI3H, MEX/Ty KOBAJICHTHON
CBS3bI0 U KPUCTAIIMUECKUM CTPOCHHEM
BEIIIECTBA, MEXAY KPUCTANINYECKUM
CTPOEHHEM BEILECTBA U €Tr0 (PU3NYECKUMHU
CBOMCTBaMU
61 KoBanenTtHas DNEeKTPOOTPULIATENBHOCTD. Psj Ob6vsacuams TOHATUS «KOBAJIEHTHAs MOJISIpHAs
HeNnoJsipHast U 3JIeKTpooTpHIaTenbHOCTU. KoBaneHTHas CBSI3bY, «3JEKTPOOTPULIATEIILHOCTDY,
HOJIIpHAs HEMOoJIsIpHAas U NOJISIPHAs XMMHUYECKasl CBSI3b. «BO3TOHKAa», UM «CYOIMMaLUs».

XHUMHNYCCKas CBA3b

Junonb. CxeMbl 00pa3oBaHUs KOBAJIGHTHOM
MOJIAPHOU CBSI3M B OMHAPHBIX COCTUHEHUSX.
MonexynspHas U aTOMHasi KPUCTALNIMYECKUE
PEIETKU, U CBOMCTBA BEILIECTB C 3TUM TUIIOM
PEIIETOK.

Cocmasnams CXEMBbI o0Opa3oBaHus
KOBAJICHTHOM MOJISIPHON XUMUYECKOU CBS3H.

HUcnonv3zoéams 3HAKOBOE MOJIECIHPOBAHUE.
Xapaxmepuzoeams MexXaHU3M O00pa30BaHUs

HOHﬂpHOﬁ KOBAJICHTHOM CBSI3M.




JdemoHcTpanuu. Mojenu MOJIEKYISPHBIX |
ATOMHBIX KpUCTAJUIMYECKUX PEIIETOK

Onpedensimp TUN XUMHYECKOM CBSI3U 110
dbopmyre BemiecTna.

Ilpusooums  nipuMeEpbI BELIECTB c
KOBAQJICHTHOU IOJISIPHOM CBA3BIO.
Yemanasnueamb  TpUYMHHO-CIIEICTBEHHBIE
CBSA3M MEXJy COCTaBOM BELIECTBA U BHJIOM
XUMHUYECKOM CBSI3M, MEXAY KOBAJICHTHOU
CBA3BI0O M  KPUCTANIMYECKUM CTPOECHHUEM
BEILIECTBA, MEXAY KpUCTAIITMYECKUM
CTPOEHHEM BeIllecTBA U €ro (U3MYECKUMU
CBOWCTBAMM.

Cocmagnsaimes  GHOpMYITBI OMHApPHBIX
COEIMHEHUH 10 BaJIEHTHOCTH U HAXO0OUMb
BAJICHTHOCTHU DJJIEMEHTOB MO bopmyne
OMHAPHOTO COCTUHEHUSI.
Hcnonvzoeams MaTepHualibHOE
MOJEIHUPOBAHHUE
62 Merannuueckas Merannuieckas XUMHYECKas CBSI3b u | ObvacHame, 4TO TaKO€ METAJIIMYECKasl CBA3b.
XUMHYECKaAA CBA3b MEeTaIMIecKasi ~Kpuctajuinueckas pewmerka. | Cocmasnsime CXCEMBbI o0pa3oBaHus
CBolicTBa BELIECTB C TUM THUIIOM PELIETKHU. MeTaLIHYeCKOH XUMHUUECKO CBSI3HL

Enunas mpupoma  XMMHYECKHX  CBSI3CH.
JdemoncTpanuu. BuneodparMeHTsl U ciaiiapl
«Mertamnyeckas XUMHYECKAs CBSA3bY.
Koaneknus «MeTajabl U CIIaBbI».

JlaGopaTopubie onbiThl. 29. M3rotoBneHue
MO/JIeNIH, WIUTIOCTPUPYIOIIEH 0COOEHHOCTH

METAJNIMYECKOM CBS3U

Hcnonvzoeams 3HaKOBOE MOJCTUPOBAHHUE.
Xapaxmepuzoeams MexaHU3M 00pa30BaHUS
METAJNTUYECKON CBA3H.

Onpedensimp THN XUMHYECKOH CBSI3U  TI0
dbopmyne BemiecTna.

Ilpusooumu IIPUMEPBI BELIECTB v
METAJUINYECKOH CBS3bIO.

Yemanaenueamy ~ NpUUUHHO-CIIEICTBEHHbIE
CBSI3M MEX]y COCTaBOM BEIIECTBA M BHUIOM
XUMHYECKON CBSI3U, MEXKAY METAITUYeCKOU
CBS3BI0O M  KPUCTAIMYECKUM CTPOCHHUEM
BEIIECTBA, MY KPUCTATUTMYECKUM




CTPOCHUEM BEIIECTBA U €T0 (PU3NICCKIUMHU
CBOICTBaMHU.
Hcnonvzosamo MaTepHalIbHOE

MOJCIIMPOBAHUC

63 CreneHb OKUCIECHUS Crenens okucnenus. CpaBHeHue crenenn | O0vsacHamb MOHATHS «CTETIEHb
OKHCJICHUS U BaJICHTHOCTH. HpaBI/IJ'Ia OKUCJICHUS, «KBAJICHTHOCTE).
pacuéra  CTemeHEH  OKHCICHHA N0 | Cocmasnsmb (BOPMYIIBI OUHAPHBIX
popmynam COEIMHEHUN Ha OCHOBE 0011ero criocoda nx
XUMHAYECKUX COETUHEHNIN HA3BaHHIL.
Cpasnusamv 6aneHmHOCMb U
CTENEHb OKHUCIICHHS.
Paccuumoisamo CTCIICHU
OKHUCIIEHUS 10 hopMyiam
XAMHYECKUX COCIUHECHUI
64-65 | OKHCIMTEIBHOBOCCTAHOBUTENbHEIC, OKHUCIMTEIEHO-BOCCTAHOBUTEIBHEIE Obwscrame MOHATHSA
peakiuu PCaKIvH. Omnpenenenue cTernenel | «OKUCIIMTEIIbHOBOCCTAHOBUTEIILHBIE
OKHCJICHUS  DJIEMEHTOB, OOpa3yrommux | PCAKIUny, «OKHCJIUTCIIBY,
BEIECTBA PpasHBIX KJIaccoB. Peakuuy | «BOCCTAHOBUTEIIL?,
HOHHOIO OOMeHa ¥  OKHCIMTEILHO- | «OKHUCIEHHE», KBOCCTAHOBIICHHUE).
BOCCTAaHOBUTEIIbHBIE peakuuu. Knaccugpuyupoeames XaMUYECKME DPEAKLUN
OxuciauTellb u BOCCTAHOBHTENb. 110 TNPHU3HAKY  HM3MEHEHHsS  CTCNCHEH
Oxucienue " BOCCTAHOBJIEHHE. | OKHUCIICHHUA 3JICMCHTOB.
CocraBlieHUe YpaBHEHUM OKUCIMTENLHO- | Onpedensimo OKHUCIIUTEIb 51

BOCCTAHOBUTEIIBHBIX PEAKLIUNA METOL0M
3JIEKTPOHHOTO OanaHca

JdemoncTpauuu. B3aumMonencreue nuHka
C CEpOM, COJIIHOM KHCIIOTOM, XJIOPUIOM
memu(ll). l'openue MarHusl.
B3anmonelicteue XJIOPHOU u
CEpPOBOJIOPOTHOM BOJIbI

BOCCTAHOBUTCIIb, IIPOLCCCHI OKUCIICHUSA U
BOCCTaHOBJICHUS. Zcnonv3zoeamb 3HAKOBOE
MOJCIINPOBAHUC




66

O06obmienne u cucremMarusanus 3HaHUH 1o TeMaMm «llepmomuueckuii 3aKOH W TEPHOJMUYECKAsl CHUCTEMa XHMHUYECKUX

anemenToB JI. 1. MenneneeBa. Ctpoenue atoMa» U «Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIII

67 | Konmponsvnas padoma 4 o temam «lleprnognuecKkuii 3aKOH U TIEPUOMYECKAsT CUCTEMa XMMHUYECKHUX 3eMeHToB J]. U,
MemnneneeBa. CtpoeHue atoma» U «XuUMUYeCcKas CBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITHI
68 O0001eHne MPOiiIeHHOT0 MaTepuaJia 3a Kypc 8 kiaacca — 14,
9 kaace
Homep XapakTepucTHKa OCHOBHBIX BH/I0OB
ypOKa Tema ypoka OcHOBHOeE co/lep:KaHue YPOKA AEATEILHOCTH yYaluxcs (Ha ypoBHe
n/n Y4eOHBIX 1eHCTBHI)
1. IToBTOpEHME U 00001IEHHE CBeAeHHI MO Kypcy 8 kiacca. XuMuyeckue peakuuu (5 4)
1 Knaccuduxkarus bunapheie COETUHEHMUS. Oxkcunel | Xapakmepuzoéams  OKCUIbI, TUAPOKCUMSI | Jamuux pH
HEOPraHMYeCKUX coneoOpa3yome ¢ HecosieoOpasyromue. | (OCHOBaHUsA,  amM(pOTepHbIE  TUIPOKCUIBI,
BEILECTB U UX Iuapokcuapl:  OoCHOBaHHUS,  aM(OTEpHBIC | KUCIOPOJCOJEPKAIIME KHUCIOTh) U COJIM IO
HOMEHKJIaTypa TUAPOKCHUIBI, KHCJIOPOJICOIepKAIle | TUIaHy:  COCTaB,  CIOCOObI  0Opa3oBaHHs
kucioTel. CpeaHue, KHCIbIe, OCHOBHBIC, | HA3BAHMI,  XapaKTepHblE  CBOWCTBA U
KOMILJIEKCHBIE COJIH. MOJIyYeHHE.
JeMoHCcTpanum. O3zHakoMJIeHHE c¢| Kraccugpuyuposamsv OKCHUIIBI, TUIPOKCHIIBI
KOJUICKIIMSIMM ~ METaJUIOB M  HEMETaJUIOB. | (OCHOBaHUA,  amM(OTepHble  TUIPOKCHUIBI,

O3HakOMJICHHE C KOJUIEKIIUSIMH OKCHIOB,
KHCJIOT U coJiei

KHCIIOPOACOACpKAIINEC KI/ICJ'IOTLI) n COJIM IIO
Pa3JINYHbIM IIPHU3HAKAM.
MOATBCPKAATH XapaKTCpUCTUKY
OTACIIBHBIX HpeﬂCTaBHTeHeﬁ KJ1aCCOB
HCOPTraHNYCCKUX BCIICCTB YPpaBHCHUAMU
COOTBCTCTBYROIIIUX peaKHHfI.

Pacprleamb TCHCTUYCCKYIO CBSA3b MCIKAY

Ymemo

KJIaCCaMH HCOPIraHUYCCKUX COE€OUHEHMI




Knaccudukarus
XUMHUUYECKUX PEaKIun
110 Pa3IUYHBIM
OCHOBAHHSIM

OO06oOmIeHne  CBEACHHH O  XUMHYECKUX
peaknusax. Kimaccudukanmmss — XUMHUYECKUX
peakuuii Mo pa3’IU4YHBIM OCHOBAHHUSM: IO
COCTaBy H  4YHCIy  pCarupylImux U
00pa3yromuxcsi BEHIECTB, IO TEIJIOBOMY
s dexTy, Mo arperaTHOMY COCTOSTHUIO

ObwvsicHame MMOHSTHS «XUMHUYECKast
peaKIus», «PEaKIHH COCTUHEHUSNY, «PCAKIIUU
PaA3TIOKEHUS», «PEAKIUU OOMEHA», «PEaKIuu
3aMEIICHUS», «PEAKIIUN HEHTPATU3aIuN»,
«OK30TCPMUYCCKUE peaKIumny,
«OHJOTEPMUICCKHE PEAKIIUN», «0OpaTUMBIE

Jlamuuk
memnepamypol

pearupyroiux BeImecTB, Mo 0OpaTUMOCTH, TIO
N3MCHCHHUIO CTCHGHCfI OKHCJICHUA 3JIEMCHTOB,
IO MCIIOJTH30BAHMIO KaTaJIN3aToPa.
JlabopaTopubie onbIThL. 1.

B3anmopelicTBue aMmmuaka U XJopoBOJOpOA.
2. Peaknus newtpanuzanuu. 3. Habmionenue
TEIJIOBOTO 3 deKTa peakini HeUTpaau3aiuu.
4. BzauMoJeHCTBHE CEpPHOM KHUCJIOTBI C
oxcunom menu(ll). 5. Paznoxxenne nepokcuma
BOJIOPOJIa C TIOMOIIBIO KaTasia3bl KapTodes

peaxumny», KHe0OpaTUMbIE PEAKIIUNY,
«OKHUCIIUTEIbHO-BOCCTAHOBUTEIIHHBIE
PEaKINI», KTOMOTEHHBIE PEAKIHN»,
«TETePOTCHHBIE PEAKIUN», «KaTATUTHICCKUE
peaKIm», peaKIum,
«TerIoBoi 3((EeKT XUMUYECKOW peakuum».
Knaccuguyuposams xumudeckne peakiiy 1o
Pa3TMYHBIM OCHOBAHUSIM.

«HCKAaTAJIUTUYCCKUC

Onpeodensimb OKHUCIUTENb U BOCCTAHOBHTEIIb,
MPOIIECChl OKHCICHUS W BOCCTAHOBJICHHS.
Habnwoams m onucvieames peaknmyu MEXIy
BEIIIECTBAMH C ITOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMUH




[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.

Karanus

[loHATHE O CKOPOCTHM XMMHUYECKON PEaKLIHH.
@DakTopsl, BJIMSIOLIAE Ha CKOpOCTh
XUMUYECKUX peaKuuii: npupoaa
pearupyromux BENIECTB, MX KOHLEHTpALus,
TEMIIepaTypa, IUIOMIAJb COIPUKOCHOBEHHS,
HaJlnuue karanusaTopa. Karamus.

JdemMoncTpanumu. 3aBUCHUMOCTH  CKOPOCTH
XUMHUYECKON peaknuu oT IIPUPOABI
pearupyromux BEIIIECTB. 3aBUCUMOCTH
CKOPOCTH XUMHYECKOH peaKknuuu oT

KOHICHTpalMKU pCarupyromux BEIICCTB.
3aBUCHMOCTH CKOPOCTH XHMHUYECKOHN peaKInu
oT o COTIPUKOCHOBEHHUS
pearupyromux BEMIECTB (KKHUISIUN CI0M»).
3aBUCUMOCTb CKOPOCTH XMMHUUYECKON peaKkuu
OT TEeMIepaTypbl pPEarupyrolnuxX BEIIECTB.
JlaGopaTtopHble onbITbl. 6. 3aBUCHUMOCTH
CKOPOCTH XMUMMYECKOH PEaKIH OT MPUPOIBI
pearupymomux  BEUECTB  HAa  IpUMepe
B3aMMO/ICIICTBUS pacTBOPOB THOCY Ib(aTa

ObvsacHamb, 4YTO  TaKOE «CKOPOCTH
XUMHUYECKON PEAKLIUW.
Apaymenmuposams

uzmepenus Vp.

BBIOOp €MHUIL

Ycemanasenueams ~ TpUUMHHO-CIIEICTBEHHBIC
CBSI3M BIMSHUS PA3IMYHBIX (PAKTOPOB Ha
CKOPOCTh XUMUYECKUX PEAKIIHH.

Habniooams M onucvieams peakuMu MEXIY
BEIIIECTBAMH C TIOMOIIBI0 PYCCKOTO (POJIHOTO)
SI3BIKA U SI3bIKa XUMUHU

IIposoOums ~ ONBITHL,  TIOATBEPKIAFOIINE
3aBHCUMOCTh CKOPOCTH XUMHYECKOHW pEeaKIiu
OT pa3JIMYHBIX (DAKTOPOB

Jlamuuk
memnepamypol




HaTpusi W Xjopuua Oapus, TuocylbhaTa
HATpUs U COJITHOM KUCJOTHL. 7. 3aBUCUMOCTD
CKOPOCTH XMMMYECKON PEAKIMH OT IPUPOJIbI
METaJUIOB IIPU UX B3aUMOJCHCTBUU C COJISTHOU
KUCIIOTOM. 8.  3aBUCUMOCTH  CKOPOCTH
XMMHMUYECKOM pPEaKUMH OT HIPUPOJBI KHUCIOT
Py  B3aMMOJEMCTBUM HMX C JKejne3oM. 9.
3aBUCHUMOCTb CKOPOCTH XUMHUYECKOHN peaKkinu
oT Temmeparypsl. 10.

3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOHN peaKkinu
OT KOHLEHTPAllMU pPEarupyrolux BEIIECTB.
11. 3aBUCMMOCTB CKOPOCTM XHMHUYECKOU
peakuuu OT IUIOHIaJAd CONPHUKOCHOBEHUS
pearupyromux BeniecTtB. 12. 3aBUCHUMOCTh
CKOPOCTH XMMHUYECKOW pEaKUUU OT HAJIUYHS
KaTajanu3aropa

2. Xumu4veckue peakuuu B pacrpopax (10 u)

DIEeKTPOTUTHIECKAs
JIUCCOLAIHS

[Tonsitue 00 AIEKTPOIUTUYECKOM
JMICCOLIMAIIUU. DEKTPOIUTHI u
HEDJIEKTPOJIUTHL. MeXaHu3M  IUCCOIHAIIHi
ANIEKTPOJIUTOB C Pa3IMYHBIM  XapaKTepoM
CBSI3U. Crenesb ANEKTPOJUTUYECKON
JUCCOLMALINH. CunbHble u cnalbie
AIEKTPOJIUTHI.

JdemoncTrpanun. VcnbiTaHWEe BEMIECTB U HX
PacTBOPOB Ha JIEKTPOIPOBOIHOCTD
JlaGopaTopuslii onbiT. 13. [luccoumarnms
Ca0bIX PIEKTPOIUTOB HA MPHUMEpPE YKCYCHOM
KHCJIOTEI

Xapakmepuweamb IIOHATHUA
QIICKTPOJIUTHUYCCKAsA AUCCOLUALIUA,
(OIICKTPOJIUTBID», «HEIJICKTPOJIUTHI.
Yemanasnusams IMPUYIUHHO-CJICACTBCHHBIC
CBA3U MCKAY HpPIpOI[OfI QJICKTPOJIMTAa H
CTCIICHBIO €I'0 JUCCOIMAallH.

Yemanasnusamo MPUYIUHHO-CJICACTBCHHBIC
CBA3U MCXKIAY THUIIOM XHUMHYECKOH CBSI3H B
OJICKTPOJIUTE 151 MECXaHHU3MOM €ro
Jucconuaimnu

Jlamuux
9NIeKMPONPOBOOUMOC
mu




OcHOBHbBIE TIOJIOKEHUS
TEOpUHU
BIEKTPOIUTHYECKON
muccouuanuu (TO/])

OCHOBHBIE OJIOKEHUS
AMEKTPOJIUTUYECKON TUCCOLIAITIH.

TEOpUU

Krnaccudukanuss WMOHOB W WX CBOWCTBA.
Kucnorel, oOcCHOBaHHSI M  COJMM  Kak

ANEKTPONMTHL.  MX  kinaccupukamums |
JiCCOLIMAIIUSI.

JdemoHcTpanmnm. 3aBHUCHUMOCTH
3JIEKTPOIPOBOJIHOCTH YKCYCHOM KHCIOTBI OT
KOHLIEHTpaluu. J[BUKEeHNE OKpaAIIEHHbIX

HWOHOB B 3JICKTPUYCCKOM II0JIC

Xapaxmepuzosamuo MOHSTHUS «CTENeHb
Jucconuanumny, «CHUJIBHBIC SJICKTPOJIMTELD,
«cnabble AIIEKTPOJIUTHIY, «KATHOHBIY,
«aHUOHBIY, «KHCIIOTBI», «OCHOBAHHSI,
«COIH». Cocmasnsamo ypaBHEHUS
ANEKTPOJIUTUYECKON JAUCCOLMAIIMUA  KHCIIOT,
OCHOBAaHMWU U COJIEH.

HUnnrocmpuposams ~ puMepaMu  OCHOBHBIE
ITOJIOKECHU A TCOpHUU BJIGKTpOJ'II/ITI/I‘-I€CKOI\/'I
JUCCOLIMALINU.

Pasnuyams  KOMIIOHEHTHI  JJOKAa3aTENIbCTB
(Te3ucos, apryMEHTOB " dhopmbl
JI0Ka3aTeIbCTBA)

Jlamuuk
9IeKMPONPOBOOUMOC
mu

XUMHYECKHE CBOMCTBA
KHCJIOT KaK
ANIEKTPOJIUTOB

OO0mmme XUMHAYECKHE CBOWMCTBA  KHCIOT:
H3MEHEHUE OKpacKu WHIUKATOPOB,
B3aMMOJICMCTBUE C METaZIaMHM, OKCHIAMH U
THAPOKCHJIAMH  METaUIOB M COJISIMHU.
MonekynsapHble W HOHHBIC (TIOJIHBIE W
COKpaIIEHHBIC) ypaBHEHUS peaKIuii.
XUMHUYECKUH CMBICIT COKpalIEHHbBIX
yYpaBHEHUH. YCJIOBUA MNPOTEKAHUS PEaKIHil
MEXAYy OJeKTPOJUTaMH JI0 KoHOA. Psg
AKTUBHOCTH METAJIOB.

JlabopaTopubie onbIThl. 14, V3MmeHeHHE
OKpacKd HWHIUKATOPOB B KHUCIOTHOM cCpeje.
15. Peakuma HeWTpanu3almuu pacTBOpa
mIEN0OYM  pa3IMYHBIMU  KUCJIOTaMH.  16.
[Momyyenne runpokcuga wmenu(ll) wu  ero
B3aUMOJICHCTBUE C PA3IMYHBIMU KUCIOTAMM.
17. B3auMonmelcTBHE CHIBHBIX KHCIOT C
okcunmom meau(ll). 18—20. B3zaumoneiictBue
kuciior ¢ Metamiamu. 21. KauecTtBeHHas
peaxius Ha KapOoHaT-uoH. 22. [Tony4yenne

Xapakmepuzosams  oOIIHE
XHMHUYECKHE CBOMCTBA KHCJIOT
C HO3UIINN TEOpUH
AJIICKTPOJIUTUYECKON TUCCOIHAITUH.
Cocmaenssms  MOJICKYJSIDHBIC, TIOJIHBIE W
COKpani¢HHbIC HOHHBIC YPABHCHHS PEAKIIHHA C
y4acTHEM KHCJIOT.
Apaymenmuposams  BO3MOKHOCTh
MIPOTEKAHUS PEAKIINI C yYaCTHEM KHUCIIOT Ha
OCHOBE TIpaBmiIa bepTosuie u psga akTHBHOCTH

MCTAJJIOB.

Ilpo6ooums ~ OMBITHI,  TIOATBEPKIAFOIINE
XUMHYECKHE CBOMCTBa KHCJIOT, c
coOImoIeHrEM NpaBUII TEXHUKHU
0€30I1aCHOCTH.

Habnooams v onuceieams peakiuu ¢
Y4aCTHEM KHUCJIOT C TIOMOIIBIO PYCCKOTO
(pOIHOTO) SI3bIKA U SI3bIKA XUMUU

Jlamuux
9NIEKMPONPOBOOUMOC
mu




CTYAHS  KPEMHHUEBOW  KHCIOTHI.
23. KauecTBeHHasl peaklus Ha XJI0pUA- WIH

Cynb(haT-uOHBI

7| 7H 1 ,

10 XUMUYECKUE O6mue xuMmuueckue cBoMcTBa mienouend: | Cocmagnsams  MOJICKYJISIpHBIC, TIOJNHBIE W | [Jamuuk
CBOMCTBA OCHOBAaHHWI | B3aMMOJEHCTBUE C KHCIOTAMM, OKCHIAMH | COKpAIIEHHBIC HOHHBIC YPABHEHUS PEAKLUU C | 91eKmMpPOnposoouUMoc
KaK JIEKTPOJIUTOB HEMETAIUIOB, CoJsMH. OOLIME XMMHYECKHE | yqacTHEM OCHOBAHHH. mu

CBOICTBa HEPACTBOPUMBIX OCHOBAHUM: Apeymenmuposams  BO3MOXKHOCTb
B3AMMOJICHCTBHE C KHUCIOTaMH, Da3NOKEHUE | nnorekanns peaklyil ¢ yuacTHeM OCHOBAHHUI
TIp1 HArpCBAHMIH. Ha OCHOBe TIpaBuia beproJue.
JlaGopaTopHble ONBITHL. 24. I/Isiv[eHeHne IIpo6oOums ~ ONBITBI,  HOITBEPIKIAIONINE
OKpacKd WHJIUKATOPOB B IIEJIOYHON Cpeje. " o
p i p e PCIC. | yuMuueckne — cBOJiCTBA  OCHOBAHWii, ¢
25. B3zanmoaeicTBre meaouen ¢ yrieKucibiM
COOJTr0IEHNEM paBUI TEXHUKA
razoM. 26. KauecTBeHHas peakuys Ha KaTHOH
0€30MacHOCTH.
amMoHus. 27—28. [loyryuenue ruapokcuaa
Habnwoams w  onucvieame peaknmum ¢
menu(Il) u ero pasnoxxenue
y4acTUEM KHUCJIOT C MIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMUU
11 Xumuaeckue cBoiictBa | O0Ime XMMUYECKHE CBOMCTBA CPETHUX Xapaxmepuzosamo oOmue XUMHUYECKue | [lamuuk
COJICH KaKk COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, CBONMCTBAa coJie € TIO3ULHHA  TEOPHUH | 21eKMPONnpo8oOUMOC
SJICKTPOJIUTOB mejio4amMu, COJIsIMH U MCTaJITIaMH. 3JIEKTPOJIUTUYECKON JUCCOIALINH. mu
B3aumoielicTBIe KUCIIBIX COJIeH co Cocmaenssms ~ MOJICKYJISIPHBIC, TIOJHBIE W
Ieno9aMu. COKpAIEHHBIC MOHHBIC YPABHEHUS PEAKIHH C
JlaGopaTopHbie omnbIThI. 29. Y4aCTHEM COJIEHL.
BsaumoneiictBue kapOOHATOB € KUCIOTaMHU. Apzymenmuposams BO3MOKHOCTb IPOTEKAHNS
30. INonyuenue ruapokcuaa sxemnesa(lll). 31. peakumii ¢ ydacTHeM coiell Ha OCHOBE
BsaumoneiicTBue xenesa C  PaCTBOPOM | Lyapyia Beprome.
cynbgara memu(ll) Ilposodums ~ OMWBITHI,  TOJATBEPKIAIOIIUE
XUMHYECKHUE CBOWCTBA COJIEH, C COONMI0IeHUEM
MPaBWJI TEXHUKH 0€30MacHOCTH.
Habniooams u  onucvieams  peakuuum C
Y4aCTHEM COJIEH C IOMOIIBIO PYCCKOTO
(pOAHOTO) SI3BIKA U S3BIKA XUMHUH
12 [Tonsitre o ruaponmse | ['waponns kak oOMeHHOE B3aWMOJCHCTBUE| Ycmarnasiueamo 3aBUCUMOCTh MEXAY

coJien

cosie ¢ BOJOM. [ uaponau3 conu CUIIbHOTO

COCTaBOM COJIM M XapaKTepOM €€ TMIposIn3a.




OCHOBaHUs W cnaboil kuciotel. ['maponus
coli  Claboro OCHOBAaHUS W  CHJIBHOU
KUCIOTHL. Bomoponueiii mnoxasarens (pH).
JdemoncTpauuu. Onpeserenne xapakrepa
cpeabl B pacCTBOpax COJIeH

Ananuzuposams cpefy pacTBOpa COJIM C
MOMOIIBIO UHIUKATOPOB.
Ilpocno3uposams THI TUApPOIM3A COJIM Ha

OCHOBE aHanm3a e€ GopMyIbI

13 Ilpaxmuueckasn CBolicTBa KHCIIOT, OCHOBAaHHH, OKCHIOB U | Ymemsb oOpamatecs € Jlamuuk
paboma 1. Pemenue COJIEM B CBETE TEOPUHU DIIEKTPOJMTHYECKOU 1a00paTOpHBIM 000PYI0OBAaHUEM U | 2AEKMPOnpo8ooUMOC
OKCIEPUMCHTATIBHBIX | uccOLMAlMM U IPEJCTaBIEHUN 00 HarpeBarelbHbIMU pUOOpamMu B mu
3ajad  II0 TCMC OKHCIINTETEHO-BOCCTAHOBUTEILHBIX COOTBETCTBHUH C MPABUIAMHU TEXHUKHU
«INEKTPOTUTHYECKAS peaKImsIx 6E30MACHOCTIL.

JIACCOITHAITHSI Habnwoamv cBOMCTBA DIIEKTPOTUTOB.
Habnwoams wu  onucvieames peakuum ¢
y4acTUEM  DJIEKTPOJUTOB  C  IMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJHM  POJIHOTO)
A3bIKa U S3bIKA XUMUHU.

@opmynuposamb BBIBOABI 10 pe3yjibTaTaMm
MPOBEIEHHOTO SKCIIEPUMEHTA

14 O6001eHre U cucTeMaTu3alys 3HaHu| 10 TeMe «XMMUYEeCKUE peaklii B PaCTBOPax 3JEKTPOIUTOB»

15 Koumponvnas paboma 1 no teMe «XUMHYECKUE PEAKIIUU B PACTBOPAX AJIEKTPOJIUTOBY

3. HemeTayibl 1 UX coemHeHUs1 (25 4)
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Oo6ras
XapaKTEePUCTHKA
HEMETAJUIOB

CtpoeHue aroMOB HEMETAUIOB U  HX
MOJIOKEHUE B MEPUOJMYECKON cucteme. Psp
ANEKTPOOTpUIIATENbHOCTH. KpucTtaminueckue
pPEIIETKH HEMETAJUIOB — TMPOCTHIX BEIIECTB.
®uznyeckue cpoiicTBa HemeTayioB. OOmiue
XUMUYECKHE CBOMCTBA HEMETaJJIOB:
OKUCITUTEIbHBIE U BOCCTAHOBUTEIBHBIE.
Jdemoncrpauuu. Komiekius HeMeTalIoB.
Mopenn KPUCTAJUIMYECKUX pemeéToK
HEMETAJUIOB: aTOMHBIE W MOJICKYJISIPHBIC.
O3zoHaTop ¥ npuHIUIBI ero padoTel. ['opeHue
MPOCTHIX BEIIECTB — HEMETAJJIOB: CEPHI,
dbocdopa, peBeCcHOTO YIIIst

Obvsicrsame, 4TO TAKOE HEMETAJLIBL.
Xapaxmepuzoeams XAMUYECKHE dJIEMEHTHI —
HEMETAUIBI ¥ CTPOCHHE, (QHU3NYCCKHE U
XUMHYECKHAE CBOWMCTBA MPOCTHIX BEIICCTB —
HEMETAJIOB.

3aBHCUMOCTD
OKHMCIIUTEILHOBOCCTAHOBUTEILHEIX ~ CBOMCTB
(nm npeocKkasvléamb CBOMCTBA)
AJIEMEHTOBHEMETAJNIOB OT HUX IIOJIOKEHHUS B
TIEPHO TUICCKON CHUCTEME XUMHYECKUX
anemenToB J[. . Meneneera.

ObvsicHamo

Yemanasnueamy  pUUMHHO-CIIEICTBEHHbBIE
CBSI3W MEX]Iy CTPOEHHUEM aToMa, XUMHUYECKOMH
CBA3BI0, TUIIOM KPUCTAJUIMYECKOMN peréTKI

Jlamuuk
memnepamypol

HEMeTaJlla ¥ €T0 COCTMHEHUN 1 (PU3UIECKUMU
CBOMCTBAMH JAHHOTO HEMETalla H €ro
COEIUHEHUI.

Jloxazvleamb OTHOCUTEIIBHOCTD ITOHSTHI
«METaJI» U «HEMETAJII»

17

Oowas
XapaKTepUCTHKA
3IIEMEHTOB
VIIArpymmsl
rajJloreHoOB

I'anorensl, cTpoeHHE MX aTOMOB U MOJIEKYIL.
dusnueckue U XMMHYECKME  CBOMWCTBA
rajloreHoB.  3aKOHOMEPHOCTH  M3MEHEHUS
CBOMCTB TaJIOTEHOB B 3aBUCUMOCTH OT HX
NOJIOKEHUS B  IEPUOJANYECKOM  CUCTEMeE.
HaxoxneHue rajgoreHoB B NpUpOAE U HX
nojnydyenue. buonornyeckoe 3HaueHue U
NPUMEHEHHE TaJOr€HOB.
Jdemoncrpanuu. OOpa3ubl
MIPOCTHIX BEIIIECTB. B3aumoneiicteue
rajJjoreHoB ¢  MeTajylaMM.  BpITecHeHue
XJIOpoM OpoMa WM HOJa U3 PACTBOPOB MX
coJien

TaJJOrcCHOB —

Xapaxkmepuzoeams cTpoeHue, (pU3NYECKUe U
XMMHUYECKHE  CBOMCTBa,  IOJIyYEHHE U
OPUMEHEHHE TaJOreHOB B IulaHE OOWIero,
0COOEHHOT0 U €IMHUYHOTO.

Yemanaenueams ~ MpUUMHHO-CIIEICTBEHHBIE
CBSA3M MEX]y CTPOCHUEM aTOMa, XMMHYECKON
CBA3BIO, TUIIOM KPHUCTAJUIMUECKON PEIIETKU Y
rajJloreHoB ¥ (pU3MYECKMMHU U XMMHUYECKUMHU
CBOMCTBaMH 3TUX BEILLECTB




18 Coenunenus ['anoreHoBOAOPOABI U COOTBETCTBYIOLIUE UM | Xapakmepuzosamb c WCIIOJIb30BAHUEM
rajJor¢HOB KHCJIOTHI: IUIABUKOBAs, COJISHAs, pycckoro (poJHOTO) s3bIKA U S3bIKA XUMHUU
6pOMOBOI[0pOI[Ha$I, HOJ0BOJIOPOIHAS. COCTasB, (1)I/I3I/I‘~I€CKI/IG U XUMHUYCCKHUEC CBOfICTBa,
lanorenuapl. KauecTBeHHbIC peakiinuu HA MOJy9CHUE ¥ TPUMEHCHHE  COCIAMHEHUU
ranoreHui-uonsl. Ilpumenenue coeunenuii | AIOTCHOB.
[AOFCHOB. Hasvisamby  coenwHEHHS  TaJOT€HOB 11O
Jdemoncrpanusi. Komekuus  npupoaHbIX dopmyne u cocmaenime (QOPMYIBI MO HX
COEIMHEHUH XJTopa. HA3BaHUIO.
JlaGopaTopusliii onbIT. 32. Pacrio3HaBanue Yemanasnusams TPUAMHHO-CICACTBCHHEIC
ATOTeHUI-HOHOB CBSI3U MEXTY XI{MI/I’—IeCKOI/I CBSI3BI0 U THIIOM
KPUCTAJUTMYECKON PEIIETKH B COCTUHEHHUSIX
rajoreHoB U (PU3NYECKUMH U XUMHYECKUMU
CBOMCTBaMU dTHX BEIIECTB.
Ilposooums,  HabnoOame W  ONUCHIBAMD
XUMHUYECKUN IKCTIEPUMEHT T10
pacro3HaBaHUIO raJIoOreHH I-HOHOB c
coOIoAeHrEM paBUI TEXHUKHU
0€e30I1aCHOCTH.
Bvinonnams  pacu€Tbl MO0 XMUMHYECKUM
dbopmynam n ypaBHEHUSM peaKInid,
MPOTEKAIOIINX C YYACTHEM COCIUHEHUN
rajJJoreHOB
19 Ilpakmuuecxas ConsiHass KMCIIOTa KaK CHJIbHBIN DJIEKTPOJIMT. | Ymems  oOpamarbCs ¢ JIaOOpaTOpHBIM | [Jamuuk
paboma 2. Izydenne | THOHMYHBIE peaKIWH KHUCIIOT, XapaKTEPHbBIC | 000pya0BaHUEM u HarpeBaTeIbHbIMU | 91eKMpPOnPOEOOHOC
CBOMCTB COJISTHOM AJISL COJITHOW KHCJIOTBI: B3aUMOJCUCTBHE C | mpuOOpaMd B COOTBETCTBUM C TIPABUIAMH | mu

KHUCJIOTHI

McETaljlaMyd, OCHOBHBIMH H aM(I)OTCpHBIMI/I
OKCHJaMH, OCHOBaHHUAMHU U aM(I)OTepHBIMI/I
TUAPOKCUAAMHU, COJIAMU. KauectBennas

pCaKiysg Ha XJIOPpHUI-UOH

TEXHUKU 0€30MacCHOCTH.

Habniooams  cBOWCTBA  DIEKTPOJIUTOB U
TPOUCXOISIINX C HUMH SIBJICHUH.

Habniooams w  onucvieams  peakuum ¢
y4acTHEM  JJIEKTPOJIUTOB  C  IOMOIIBIO
pyccKoro (poIHOTO) sI3bIKAa W S3bIKA XHUMHHU.
Dopmynuposamb BBIBOIBI TO pe3ylbTaTaM
HPOBEAEHHOTO KCIIEPUMEHTA
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OOmas
XapaKTepUCTHUKa
3JIEMEHTOB
VIArpynmner —

xanbkoreHoB. Cepa

Oo6mas XapaKTepPUCTUKA JJIEMEHTOB
VIArpynnel. Cepa B mnpupone u eé
MOJy4eHue. AJUIOTPONHBIE  MOJAUPUKALUU

Cephl U UX CBOWCTBA. XMMHYECKHE CBOMCTBA
Cephl U €€ NPUMEHCHUE.

JdemoncTpauuu. B3saumonencTBue cepsl €
MeTauiamMu. ['opeHue cepbl B KUCIOPOE

Hasams 00IIYyI0 XapaKTEPUCTUKY aToMaMm,

IMPOCTBIM BEIICCTBaAaM n COCAUMHCHUAM
XaJIbKOT'CHOB B 3aBUCHUMOCTH oT ux
IIOJIOKEHUs B  IIEPUOAMYECKOM  CHUCTEME.

Xapaxmepuzoeamv CTPOCHHE, AILUTOTPOIHIO,
¢usznueckue M XMMHUYECKHE  CBOMCTBA,
nonyquHe 158 HpI/IMCHeHI/Ie CepBI.
Yemanasnusams MIPUYMHHO-CIIEICTBEHHBIE
CBsI3U MG)KI[y CTpOGHI/IeM aToMa, XHMH‘IGCKOﬁ
CBSI3bI0, THUIIOM KPHCTaJUIMYECKOW PEIETKU
ceppl U €€ (UBMYECKUMU M XUMHUUYECKHUMHU
CBOMCTBaMH.

Buinoansames  pacu€Tel 1O XHUMHYECKUM
dbopmynam 51 ypaBHECHUSM peaxIui,
MPOTEKAMOIINX C Y4ACTHEM CEPBI.

Ilposooums,  HabawOamv W  ONUCHIBAMD

XAUMHAYECKUM OKCIICPUMCEHT I10 T'OPCHUIO CCPhI
Ha BO3AYXE M B KHCJIIOpOAEC C CO6J'IIOI[€HI/ICM
IMpaBUJI TEXHUKHU 0e301acHOCTH
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CepoBogopoa u
CyIbOUIBI

CepoBonopon: CTpOECHHE MOJIEKYJIbI,
¢usnyeckne W XUMHUYECKHE  CBOWCTBA,
nojiyueHue u 3HaueHue. CepoBoJOpojHas
kucinota. Cynpuusl W WX  3HAYCHHE.
JIroMuHO BOPBI.

Jdemoncrpanun. Kostekius cynbduaHbIX
pya. KauectBennas peakiust Ha CylnbQUA-HOH

Xapaxmepuzosamuw c HCIOJIb30BaHUEM
pyccKoro (poJHOTO) f3bIKA U S3bIKA XUMHUU
cocTaB, (U3HYECKUE U XUMHUYECKUE CBOWCTRA,
MOJIYYCHHE U NMPUMEHEHHE COCAMHEHUHN Cephl
B CTCIICHU OKUCIICHUS —2.

Hasvieams coenuHeHuss cepbl B CTEIECHU
OKUCITIEHUS —2 TI0 (QopMylie U COCMABIsmb
(GbopMyIIBI 110 WX Ha3BAHHUIO.

Cocmaensams  MOJIEKYJSIPHBIE W WOHHBIC
YpaBHEHUsS  pEaKluid,  XapaKTEPHU3YIOIIHe
XUMHYECKHE CBOWCTBA COCIUHEHUI CEphl B
CTEIICHHU OKHMCIICHUS —2.

Onucvieams TPOIECCHl  OKUCIICHUS -
BOCCTAHOBJICHUS, onpeoeisimb OKUCIUTENb U
BOCCTaHOBUTEIIb U COCMABIAMb SIEKTPOHHBIN
OaJlaHC B peakmusIX C YYacTHEM Cephl B
CTEIIEHHU OKHMCIICHUS —2.

Yemanasnueams ~ NpUYUHHO-CIICICTBEHHbBIC
CBSI3M MEXAY XMMHUYECKOW CBA3bI0 M THUIIOM

KpHCTaHHquCKOﬁ peH_IéTKI/I B COCINMHCHUAX
CCPbI U (1)I/ISI/I‘IGCKI/IMI/I U XUMHYCCKHMMH

CBOMCTBaMU dTHX COCIMHEHU I
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Kucnopousie
COCTMHCHUS CEPhI

Oxcupn  cepoi(lV), cepHucras
cynburel.  KavecTBeHHas
CyNb(UT-NOH.

KHCJIOTA,
peaKuus Ha

3anucvieams  GOPMYIBI  OKCUAOB  CEpHI,
Hazvleamv WX, ONUCbIGAMb CBOWCTBA Ha
OCHOBE 3HAaHUM O KUCIOTHBIX OKCUAX.




Oxcun cepoi(V1), cepHas KucioTa, cyabgarsl.
Kpucrannoruaparsl. KauecTBeHHast peakius
Ha Cylb(aT-HoH.

JdemoncTpanum. OO6ecnBeunBanue
OKpAIICHHBIX TKaHEH U I[BETOB CEPHUCTHIM
ra3om.

B3anmonericteue KOHIICHTPUPOBaHHOU
CEpHOM KUCIOTHI ¢ Mepto. OO0yrivuBaHue
OpPraHUYeCcKUX BEIIECTB KOHIICHTPUPOBAHHOMN
CEpPHOM KUCJIOTOM.

Jlaboparopublii onbiT. 34. KauyecTBeHHBIE
peakuuu Ha Cylb(aT-noHbI

Xapaxkmepuzosamb c UCIIOJIb30BAHUEM
pycckoro (poJHOTO) fA3bIKA U S3bIKA XUMHUU
cocTaB, (PU3NYECKHEC M XUMHUYECKUE CBOMCTBA
CEPHOM KUCIIOTHI KaK JIEKTPOJIUTA.
Cocmasnsams ~ MOJEKYISApHbIE U  HOHHBIE
YpaBHEHUSI  PEAKIUH,  XapaKTEePU3YIOLIUX
XUMHYECKHE CBOMCTBA CEPHOUM KHUCIIOTHI.
Pacnosnasams cynbdar-noHBI.
Xapakmepuzoseambo c HCITOJIb30BAaHNEM
PYCCKOTO (POJHOTO) sI3BIKA W SA3bIKA XUMHUU

CBOMCTBA KOHIIEHTPUPOBAHHOM CEepHOU
KHCJIOTBI KaK OKACITUTENS.
Cocmasnamo YpaBHEHUS

OKUCJIMTEIbHOBOCCTAHOBUTEIBHBIX — peakiuit
METOJIOM 3JIEKTPOHHOTO OasiaHca.

Buinonnames  pacu€Thl 1O XUMHYECKUM
dopMynaM W ypaBHEHUSAM  peakuui,
MPOTEKAIOIIUX C YYACTHEM CEpPHOIl KHUCIOTHI

Habniooams w  onucviéams  XUMUYECKHUM
SKCIIEPUMEHT
23 Ilpaxmuuecxasn CepHast KuCJIOTa KaK CHIBHBIN JJEKTPONUT. | Ymems  oOpamatrbes ¢ sabopaTopHbIM | Jamuux pH
paboma 3. Izydenne | Tunu4Hble peakuuu KHCIOT, XapaKTEPHLIE | 000pyI0BaHHEM u HarpeBaTesIbHbIMU

CBOMCTB CEpHOM
KHCJIOTBI

uis  pa30aBICHHONW  CEpHOM  KUCIOTHI:
B3aMMO/ICHCTBUE C METallaMU, OCHOBHBIMU U
aMm(pOTepHBIMH OKCHJIAMH, OCHOBAaHUSIMU U
aM(pOTepHBIMH THAPOKCUAAMHU, COTISIMHU.

KauecrBennas peaKkiusd Ha Cy.]lb(l)aT'I/IOH

npubopaMu B COOTBETCTBHH C IPAaBUIIAMH
TEXHUKH OE30TIaCHOCTH.
Habniooams  cBOWCTBA  DIEKTPOJIUTOB U
HNPOUCXOAIINX C HUMHU SIBJICHUH.

Habnrooams n

onucsleams peakuumn C
y4aCTHEM  3JICKTPOJIMTOB €  IMOMOIIBIO
€CTECTBEHHOTO  (PYCCKOTO WM  POJIHOTO)

sA3bIKA U A3bIKa XMMHUH.
@opmyﬂupoeamb BBIBOJIbBI TI0 PpC3yJibTaTaM
HpOBCI{éHHOF 0 SKCIICPUMCHTA




24 Oomas Oomas XapaKTepUCTHKA ANIEMEHTOB | [lagamb OOIIYI0O XapaKTEPUCTUKY aToMawm,
XapaKTEePUCTHKA VArpynnel. A30T, CTPOEHHE arOMa M | [OPOCTHIM  BEIIECTBAM M COEJMHEHUSAM
XUMUYECKUX MOJICKYJIBI a30Ta. dusnyeckre U XUMHYECKHE 3JIEMCHTOB VA-prHHBI B 3aBHUCHUMOCTH OT UX
JJIEMEHTOB CBOWCTBA M INPHMCHCHHC a30Ta. A30T B IIOJIOKEHUS B IEPUOUYECKON CUCTEME.
VArpynmst. A3ot MPHUPOJIE U €ro BGHONOTIYEcKas POITE. Xapaxmepuzosamyo C HUCIOJIB30BAHUEM

JleMoOHCTpaIUH. JHuarpamma } «Cocras pPYCCKOTrO (pOJHOTO) SI3bIKA M SI3bIKA XHUMHUHU
BO3/lyXa». BuaeodparMeHThl 1 caiipl cTpoeHMe, (DU3MYECKHE WM XUMHYECKHE
«IItrubu Gazapbi» CBOWCTBA, MOJy4EHUE W INPHUMEHEHHE a30Ta.
Haszvieams coequHeHus a3ota 1mo (Gopmyie u
cocmasnsims  GOPMYNBI 10 WX Ha3BaHUIO.
Yemanasenueams ~ TIpUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIy CTPOCHHEM aToMa M MOJIEKYJIHI,
BUIOM XUMUYECKOH CBSI3H, TUTIOM
KPUCTAJUIMYECKOW pEmETKH a30Ta U ero
(GU3MYECKUMH M XHMHYECKHMHU CBOHCTBAMHU.
Boinoanams  pacyéTel MO XUMHYECKUM
dopMynaaM U ypaBHEHUSIM pEaKLii,
NPOTEKAIOIINX C y4aCTHEM a30Ta
25 Ammuax. Conu AMMUax, cTpoeHHuEe MOJICKYIBI U (HU3UUECKHe | Xapaxmepuzoeambo c UCTIOJIb30BAHNEM

AMMOHUA

CBOWCTBA. AMMMAuYHas BOJA, HAIIATBIPHBINA
CHUPT, ruapatr ammuaka. JlonopHo-
aKUENTOPHBIM MeXaHu3M 00pa3oBaHUS CBS3U
B KaTHOHE aMMOHMs. BoccTaHOBUTEIbHBIE
CBOICTBA aMMHaKa.

Conu aMMOHUSL U MX IPUMEHEHHUE.
KauecTtBeHHas peakuus Ha KaTUOH aMMOHHSL.
Jemoncrpanuu. Ilonydenue, cobGupaHue u
pacno3HaBaHUe aMMHaKa. Pa3noxenue
JUXpoMaTa aMMOHHUS.

Jlaboparopublii onbiT. 36. KauecTtBeHHas
peakiys Ha KaTUOH aMMOHUS

pycckoro (pOIHOTO) sI3bIKA W SI3bIKA XHUMHHU
COCTaB, CTPOCHHUE MOJICKYJbI, (PH3HUECKUE U
XMMHUYECKHE  CBOWCTBa,  IOJIyYCHHE U
NPUMCHCHHE aMMHAKa.

Haszvieams commm amMmMoOHUs 10 (opmyrnaM |
cocmagnsims GOPMYIBI TI0 MX HA3BAHUSM.
3anucvieams ~ MONEKYISpHbIE ¥  HOHHBIC
YpaBHEHHUS  peakUud,  XapaKTepH3YIOIINX
XUMHYECKHE CBOIICTBA aMMuaka U cojel
aMMOHHSL.

Cocmasnams ypaBHEHUs
OKUCITMUTETbHOBOCCTAHOBHUTEIBHBIX PEAKITUH C
y4yacTHEM aMMHaka C TIOMOIIbI0 MeToja
AIIEKTPOHHOTO OaaHca.




Yemanasnusams MPUIUHHO-CJICACTBCHHBIC
CBA3W MCXKIAY BHUHIOM XUMHYECKOU CBA3H,
THUIIOM KpHCTaHHH‘{eCKOﬁ peHIéTKI/I B aMMHAakKe
n COJIMIX AaMMOHHUA H (1)I/I3I/I‘-I€CKI/IMI/I u
XUMHYECKHIMH CBOMCTBAMH 3THX BCIICCTB.

Ilposooums,  HabawOamv W  ONUCHIBAMD
XUMHUYECKUAN IKCIIEPUMEHT 1o
pacro3HaBaHUIO HMOHOB aMMOHUS C

COOJTI0/ICHNE TTPABHII TEXHUKU O€30MTaCHOCTH.

Buvinonnsms ~ pacy€rbl MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHSIM PEaKIIN,

MMPOTCKAIOMIUX C YIJaCTUEM aMMHAKa

26 Ilpakmuueckas paboma [lonydenune, coOupanue wu pacmno3HaBanue | [lonyuams, cobupamv W pacnosnasams | Jamyux pH
4, aMMUakKa. Nzyuenue pactBopuMocTH | ammuak. Obpawjamecsi ¢ 1a0OPaTOPHBIM
[omyueHue aMMuaKa ¥ | AMMHAKa B BOJIE U XapAaKTEPUCTHKA OCHOBHBIX | 000pyNOBaHHEM u HarpeBaTeIbHbIMU
H3yUCHHE ero cBoiicTB | CBOMCTB ruipara ammuaka. KadecTBeHHas | IpHOOpamMH B COOTBETCTBUM C IPaBUIAMH

peakius Ha KaTHOH aMMOHHSI TEXHUKH 0€30MaCHOCTH.
Habniooams W onuceligams  XUMUYECKUHN
SKCIIEPUMEHT C TOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SA3bIKA XUMUH.
@opmynuposams BBIBOJBI 10 pe3ylbTaTam
MPOBEAEHHOTO SKCIIEPUMEHTA.
Compyonuyams B mpoliecce yueOHOro
B3aMMO/ICHCTBUS MPU paboTe B IPyIIax

27—28 | Kucnopojansie Oxcunppl a3oTa: HecosieoOpaszywomue u | Xapakmepuzoeams c HCIIOJIb30BAHNEM
COEJIMHEHUS a30Ta KHUCJIOTHBIE. pycckoro (poIHOTO) s3bIKa U SI3bIKa XUMHHU

A3zoTucras KHCIOTa M HUTPUTHL. A30THas
KHCJIIOTA, €€ MOJy4YeHue U cBocTBa. Hutparsl.
JdemoHcTpanmuu. Bzaumonericteue
KOHILICHTPUPOBAHHOM a30THOU KUCJIOTBI C
MEJIBIO. l'openue 4EPHOTO

nmopoxa. Paznoxenue HUTpaTa KaJlud U

TOPEHUE JIPEBECHOTO YroJibKa B HEM.

cocTas, (hu3nyeckre U XUMHUYECKUE CBOMCTBA,
MIOJIyYEHUE U IPUMEHEHNE OKCUIIOB a30Ta.
Cocmaensams ~ MONEKYIApHBIE M HOHHBIE
YpaBHEHMs  peaKkIMid,  XapaKTepU3YIOLIUX
XMMHYECKHE  CBOWCTBA OKCHJOB  a30Ta.
Yemanaenueams ~ NIPUYUHHO-CIIEICTBEHHBIC
CBA3M MEXKy BUJIOM XMMHUYECKOH CBS3H,




JlabopaTtopHblii onbIT. 37. X¥UMHUECKHE
CBOMCTBA a30THOM KHMCJIOTBI KaK IEKTPOJIUTA

TUTIOM KPUCTAJUTMYECKON PEIIETKA B OKCHIAX
a3ota W UX (U3HYECKUMU U XUMHUYCCKHMH
CBOMCTBaMU.
Xapaxmepuzosamyo c HCIOJIb30BaHUEM
pycckoro (pOJHOTO) f3bIKA W S3bIKA XUMUU
cocTaB, (pu3nyecKue M XMMHUYECKUE CBOMCTBA
AQ30THOM KHCIIOTHI Kak »JJIEKTPOJIMTa M €€
MIPUMEHEHHE.
3anucvieamv ~ MOJEKYJSIPHbIE W HWOHHBIC
YpaBHEHUsS  PEakluid, XapaKTEPHU3YIOIIHe
XUMHYECKHE CBOMCTBA a30THOM KHMCIIOTBI KakK
3JIEKTPOJIUTA.
IIposooump,
ONuUCHIBAMb XUMHUYECKUM
SKCIEPUMEHT, XapaKTEPU3YIOIINH
CBOMCTBA a30THOM KHCJIOTHI KaK
3JICKTPOJIUTA, C COOTIOICHUEM MPABHII
TEXHUKH 0€30I1aCHOCTH.

Habnrooams W

Xapaxmepuzoeams a30THYIO KUCIIOTY KaK
OKHUCIIUTEIIb.

Cocmaensamo YpaBHCHHA OKUCIUTCIIBHO-

BOCCTAaHOBUTCIBHBIX peaKHHﬁ,
XapaKTCPU3YIOIIUX  XUMHUUYCCKUC CBOICTBa
a30THOH KHUCJIOTBI KakK OKHCIINTCIIA, C

MOMOIIBIO0 METO/Ia SJIEKTPOHHOTO OanaHca.
Ilposooums, Habmwooams W
ONUCHIBAMb XUMHUUECKUIN
AKCIEPUMEHT, XapaKTEPU3YIOIIUI
CBOIicTBa a30THOM KHMCIIOTHI KaK
OKHUCIIUTES, ¢ COOMIOACHUEM MPABII TEXHUKH

0€e30I1aCHOCTH




29 docdop u ero ®dochop, cTpoeHHe aTtomMa MW AIOTPONHS. | Xapakmepuzosamv c UCTIONIb30BaHUEM | Jlamuuk
COCTMHECHUS ®ochumpr. Dochun. Oxcun docdopa(V) u | pycckoro (poaHOTO) sS3bIKA M S3bIKA XUMHH | MeMRepamypol,
docdopnas kucnora. Docdarsl. CTpOCHUE, AJUIOTPOTIHIO, PU3UICCKHEC U oamuux pH
Jemoncrpanmuun.  OOpasmbl  TPHPOJHBIX | XUMHYECKHE  CBOWCTBA,  IOJNIydCHHE U
coequnenuii pocopa. I'openne dochopa Ha | npumenenne docdopa.
Bo3nyxe W B kucnopoje. IlomydeHne O€10r0 | CamoctosTensHO — onucbiéams — CBOMCTBA
(ocopa m  mCIBITaHHE  €rO  CBOWCTB. | okcuma (ocdopa(V) Kak KHCIOTHOTO OKCHJIA
JlaGopaTopHbiii onbiT. 38. KavecTBEeHHAs | y cpoiicTBa (hocdOPHOI KHCIOTHL.
peakuust Ha (ocdar-noH Hnnrocmpuposams CBOIICTBA oKcHaa
dochopa(V) wu  dochopHOW  KHUCIOTHI
YPaBHEHUSMH COOTBETCTBYIOIIUX pEaKIUM.
Ilposooums,  HabawOoamv W  ONUCHIBAMD
XHUMHAYECKHI JKCIIEPUMEHT C COOJIOJICHHEM
paBUI TEXHUKHU 0€301acHOCTH.
Pacnosznasams pocdar-nons
30 OO6mras OO6mras XapaKTEPUCTHKA AIEMEHTOB | /lasamb OONIYI0 XapaKTEPHCTHKY aToOMaM,
XapaKTCPUCTHUKA |VAl"py1'Il'IBIZ 0COOEHHOCTH CTPOCHUA aTOMOB, IIPOCTBIM BEIIECTBAM u COCIMHECHUAM

anemeHToB IVA-
TpYIIbl. YTIaepoa

MPOCTHIX  BEHIECTB M COCJUHEHHM B
3aBHCHUMOCTH OT IIOJIOKEHHS DJJICMEHTOB B
MEPUOANYECKON CHUCTEME. Yruepon.
Kpyrosopot yriaeposa B MIPUPOJIE.
AmtorponHbie MOU(UKAIIIY: aaMa3, Tpadur.
AmopdHBIH  yriepona: caxa, JIpeBECHBIN
yromib. ApcopOuus. XuMHYECKHe CBOICTBa
yraepojaa. KokcoxuMuueckoe MpoU3BOIACTBO
u ero npoxaykius. Kapouasl. lemoHcTpanum.

Komnexuus «O6pa3Lpl IIPUPOJHBIX
coeavHeHUN yriiepoaa». Iloprper
H. . 3eIIMHCKOTO. [Tormomenue

aKTUBUPOBAaHHBIM  YIVIEM  pacTBOPEHHBIX
BEILECTB WJIN I'a30B. Y CTPONCTBO POTUBOTa3a

sneMeHTOB |V A-Tpynibl B 3aBUCHMOCTH OT HX
HIOJIOXKEHHSI B TIEPHOINIECKON CHCTEME.
Xapaxmepuzosambo C  HCHOJB30BaHHEM
PYCCKOTO (POAHOTO) SI3bIKA M SI3bIKA XUMHUH
CTpOEHHE, aNIOTPONHIO, (U3NYECKHE |
XMMHUYECKHE  CBOWMCTBAa,  MOJy4eHHE |
IpUMEHEeHHe aMOP(HOTO yrieposa.
CpasHusamb CTPOCHUE U CBOWCTBA alIMas3a U
rpaguTa.

Onucvieamo
OKHUCIIUTEIbHOBOCCTAHOBUTEIbHbIE  CBOMCTBA
yriaepoJa.

Ilposooumsv,  HabnoOams U ONUCLIBAMND
XUMUYECKUH SKCIIEPUMEHT C COONIOJICHHEM
IPaBUJI TEXHUKU OE€30MIaCHOCTH
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Kucnoponusie
COEJIMHEHUS Yriepoa

Oxkcun yraepona(ll): crpoenue MoJieKyIbl,
nosiyuenue u cporictBa. Oxcup yraepoaa(l1V):
CTPOCHHE MOJIEKYIIbI, TIOJy4eHUE U CBOMCTBA.
VYronpHas kucnota. Coiu yroabHOW KUCIOTHI:

Xapaxkmepuzosamb c UCIIOJIb30BAHUEM
pyccKoro (poJHOTO) f3bIKA U S3bIKA XUMHUU
cocTaB, (U3HUYECKUE U XUMHUYECKUE CBOWCTRA,
IIOJIy4€HHUE U IPUMEHEHUE OKCUIOB YIIIEpOa.

KapOOHAaThI U THAPOKapOOHaTHl. TexHuueckas
U MUIIEeBast coja.

Jlaboparopuslii onbIT. 39. [Tonydyenue u
CBOWCTBA YTOJIBHOM KHUCIIOTHI

Yemanasenueams ~ TIpUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXKJy BHJIOM XHMHUYECKOW CBSI3U U
TUTIOM KPHUCTAJUTMICCKOW PEIIETKH B OKCHIAX
yriaepoaa u uxX (GU3NIeCKUMH U XUMUYECKUMU
CBOMCTBAMH, a  TaKkKe MNPUMCHCHHEM.
Cobntodams TipaBWIIa TEXHUKU 0€30MacHOCTH
IIPH MCIIOJTb30BAHUH TIEYHOTO OTOTUICHUS.
Oxa3zvieams TIEPBYIO TIOMOIIb TTPH OTPABJICHUN
yrapHBIM Ta30M.

Xapaxmepuzosamu c UCTIOJIb30BaHUEM
PYCCKOTO (POJHOTO) sI3BIKA W SA3bIKA XUMHUU
cocran, (hU3MYECKHEe U XUMUYECKHE CBOMCTBA,
MOJTy4YCHUE U TIPUMEHEHHUE YTrOJIbHOW KUCIOTHI
u e€ conelt (kapOOHATOB M THAPOKAPOOHATOB).
Hnnrocmpuposams ~ 3aBUCUMOCTD  CBOMCTB
COJICH YrOJIbHOW KHCJIOTHI OT X COCTaBa.
Ilposooumsv, nabawoams W
XUMUYECKHH JKCIIEPUMEHT C COOJIOJICHHEM
NPaBUJI TEXHUKH OE30MTACHOCTH.

onucelednio

Pacnosnasamb kapOoHaT-HOH.

Bvinoansams  pacy€Tel 1O XUMHYECKUM
dbopmynam " YpaBHEHUSIM peakuu,
MIPOTEKAIOLINX C YYaCTUEM COCIUHEHUI

yriaepoaa




32 Ilpaxmuuecxasn [Tonmyuenue, cobupanue u pacmno3HaBanue | [lonyuams, cobupams W pacnosuwasams | Jamuux pH
paboma 5. TlonyueHue | yrlIeKUciIoro rasa. Msy4yenne pacTBOPUMOCTH | yTICKHCIBINA ras. Obpawamyucs c
YIJIEKHCIOr0 Ta3a | | YIJICKUCIIOTO ra3a B BOJC M XapaKTePHCTUKA | 1a00paTOPHBIM 000py10BaHUEM )71
U3ydeHHe ero CBOMCTB | KUCIOTHBIX CBOWCTB YrOJbHOW KHCIOTHL | HArpPEBATEIbHBIMH nprubopamu B

KauecrBenHast peakuus Ha KapOoHat- 1 COOTBETCTBUM  C  IIPaBWJIAMHU  TEXHHUKH

ruApoKapOOHaT-HOHBI 0€30MacHOCTH.
Habniooams W onuceléams  XUMUYECKUHN
HKCHEPUMEHT C TIOMOIIIbIO PYCCKOTO
(poAHOTO) SI3BIKA U A3bIKA XUMUH.
@opmynuposams BBIBOABI 10 pe3yiabTaTaM
IIPOBEIEHHOIO JKCIIEPUMEHTA.
Compyonuyams B TIpoOIIECCE YIEOHOTO
B3aMMO/ICIICTBUS MpU paboTe B IpymIax

33 YrieBo1opoibl Opranuueckass  XUMHUA. VYrieBonoposl. | Xapakmepuzoéams OCOOECHHOCTH COCTaBa H

Metan, 3TaH M TMpoOMaH Kak NpeJesIbHbIE

(HACBINIEHHBIE) YIJICBOJOPOJBI. ODTHICH U
alleTUIICH Kak HeTIpe/IebHbIC
(HEHACHIIIICHHBIC) YIIIEBOIOPOIBI.
CrpykTypHble  (GOpMyabl  OpPraHUYECKUX

BeulectB. ['openue yriaeBonoponoB. Peakuun
JIETUIPUPOBAHUS MpeeIbHbIX
YIJI€BOJIOPOIOB.

JdemoncTpauuu. Mojenu MOJEKyJl METaHa,
9TaHa, dTUJICHA U alleTUJIcHA.
BsaumoneiicTBue aTuneHa ¢ OpoMHOIN BOAOH U
pPacTBOPOM IIEpMaHTraHaTa KaJius

CBOICTB OpraHUYECKUX COEMHEHHIA.
Paznuyams  1nipenenbHble W HENPEACTbHBIC
YIJICBOIOPOIBI.

Hasvieamv  w  3anuceieamv  HOPMYJIBI
(MOJICKYIISIDHBIC U CTPYKTYPHBIC) BaKHEUIITHX
npeICTaBUTEINCH YTIIeBOOPOIOB.

Habnwooamos 32 XOIOM  XHUMHYECKOTO
9KCIIEPHMEHTA, OINKCHIBaTh €ro M JeJaTh
BBIBOJIBI HA OCHOBE HAOJIFOACHUM.
Qukcupogams Pe3yNbTaThl SKCIIEPUMEHTa C
MOMOIIBI0 PYCCKOTO (pPOAHOTO) s3bIKa, a

TaK)XXC C TIOMOIIBIO XHMMHUYCCKHX (bOpMy.]I u

ypaBHEHUH
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Kucnoponconepxa-
[[Me OpraHuYEeCKUe
COCIMHCHU A

CrupTsl. DTWIOBBIA CHMPT, €r0 MOJIYYEHUE,
NpUMEHeHHEe M (PU3HOJIOTUYECKOE eHCTBHUE.
TpEéXaTOMHBIN CIIMPT IVIMLEPUH.  YKCYCHas
KHACJIOTa KakK IpeACTaBUTEIb KapOOHOBBIX
KHCJIIOT.

JdemoHcTpaumnm. OO6mmne XUMHYECKHE
CBOWMCTBA KHUCJIOT Ha IpUMEpPE YKCYCHOU
kucnoTel.  KauecTBeHHast — peakuust  Ha
MHOTOATOMHBIE CITUPTHI

Xapaxmepuzosamuo CIIUPTHI KakK
KHCJIOPOJICOAEpKaIe OpraHuYeCcKHe
COEIMHEHUS.

Knaccugpuyuposams criupTsl 1o

YUCITY TUAPOKCHIIBHBIX TPYIII B UX
MOJIEKYJIaXx.

Hasvieams  mpencraBuTeNel  OIHO- U
TPEXaTOMHBIX CIUPTOB M 3alUChIBATh HX
bopMyIIBI.

Xapaxmepuzoeams KapOOHOBBIE KUCIOTHI KaK

KHCJIOPO/ICOAep KaIue OpraHuvYecKue
COEIMHEHUS.
35 Kpewmuuii u ero Kpemuuii, ctpoeHue ero atoma U HaxoxJaeHue | Xapakmepuzosamuo c WCTIOJIb30BAHUEM

COEIUHEHUS

B ipupojie. CBorcTBa KpeMHUs. CHIIMIUIBI U

PYCCKOTO (POJHOTO) sI3BIKA W S3bIKA XUMHUU
CTPOCHHE aTOMOB ¥ KPUCTAJUIOB, (pU3HUYECKHEC




cunad. Oxkcun kpemuus(lV). Kpemnuenas
KHUCJIOTA U €€ COJIU.

demoncrpanun.  Komnexkuusa — «OO6pa3ibl
IPUPOTHBIX COEIMHEHU N KPEMHUSD).
Konnexkuust crekna, KepamMuky, LEMEHTa U
W3JEIUN U3 HUX.

JlabopaTopusie onbIThl. 40. [Ipomyckanue
YIJIEKUCIIOTO ra3a 4epe3 pacTBOp CUIIMKaTa

HaTpus

n XUMHUYCCKUC CBOfICTBa, MoJIydeHue Hu

NpUMEHEHHE KPEeMHHUSI.
Ycemanasenueams ~ TpUUUHHO-CIIEICTBEHHBIC
CBS3M MEXKIY CTPOCHHEM aTOMa, BHJIOM
XUMHYECKON CBS3H, THIIOM KPHCTAJLTMYECKON
pPEIIETKH KpEeMHUS W ero (U3HYECKHMH W
XUMHAYECKHMHU CBOMCTBAMH.

Buvinonnsams  pacd€Tel O  XUMHYECKHM
dbopMynaM W ypaBHEHUSM  peakuui,
NPOTEKAIOIINX C YYaCTHEM KPEMHHUS H €ro
COEIUHEHUII.

Xapaxmepuzoeambo c UCTIOJTb30BaHUEM
pycckoro (pOIHOTO) sI3bIKAa W SI3bIKA XHMHHU
cocTaB, (pU3NYECKNEe U XUMHUYECKHE CBOICTBA,
NOJy4YeHHEe ¥ TNPHUMEHEHHE COCIUHEHUI
KPEMHUSL.

Cpasnusamv TUOKCUABI YTIAEPOJa U KPEMHUS.
Onucvieams BaXHEHWIINE THUIBI HPUPOJIHBIX

COCIIMHEHUN  KPEMHHMS KaK  OCHOBHOIO
3JIEMEHTa JIUTOChEpBHI.
36 CunukaTtHas IIpousBoncTBo CTeKJIa u uemeHTa. | Xapakmepuzoeams — CUIMKaTHYIO
IIPOMBILLIEHHOCTD IIponyKius CHUAMKATHOW NPOMBINIUIEHHOCTH: | IPOMBIIUICHHOCTh M e€
ONTUYECKOE BOJIOKHO, KepaMmuka, (apdop, OCHOBHYIO IIPOIYKIHIO.
(hastrrc. OnTHYECKOE BOIOKHO. Yemanasnueams anamorun Mexy
lemoncrpauuu.  KoJwleKuus — OPOXYKUMH pa3TMuHBIMKM OTPACISAMH CHIMKATHOM
CUJIMKAaTHOM ITPOMBIIICHHOCTH. TIPOMBIIIIEHHOCTH
Buneodparmentsr u cnaitnel «IIponsBoactso
CTEKJIa U LIEMEHTa»
37 ITonyyenue Hemeramner B  mnpupone. ®pakunonnas | Onucvieams HAaXO0XKIACHUE HEMETAIIIOB B
HeMeTalJIOB NEpCroHka JKUIAKOIO BO3AyXa Kak croco0 MIpUpPO/IE.
NOJyUCHMs  KHCIOPOA3, a30Ta W aprOHA. | yo., menusosam (bpaKIHOHHYIO
[Tomy4yenue pochopa, KpeMHUs, XJI0pa, HOJA.
[IEPETOHKY KUJKOTO BO3/1yXa KaK

DNEeKTpOIN3 PacTBOPOB.

COBOKYITHOCTb (DU3MYECKHX MPOLIECCOB.




Jdemoncrpauuu. Kosmexkuus «IIpuponnsie
COEJIMHEHUS] HEMETAJUIOB». BuaeodparmenTsl
u  cimaiapl  «PpakiMoHHAs ~— NEPEroHKa
KUAKOTO Bo3ayxa». BupeopparmMeHTsl u
cnaiinsl «Ilonyyenue Bogopoaa, KMUCIOpoaa U
raJIOT€HOB JIEKTPOJUTHUECKUM CIIOCOOOM»

Apeymenmupoeams ~ OTHECEHHE IPOLECCOB
MOoJIy4CHUA AKTHUBHBIX HEMETAJIJIOB K
OKHUCITUTEIILHO-BOCCTAHOBUTEIIbHBIM
npoieccam

38 [Tony4yenue [lonydyenne  cepHOM  KHCIOTBL:  CBIPBE, | Xapakmepuzoeams XUMHU3M, CBIPBE,
BOKHEUIIINX XAMH3M, TEXHOJOTHYeCKass CXeMa, METO]I | almnapaTypy U Hay4HbIC IPUHIIMIIBI
XUMHUYECKUX KHITSIIIETO CJIOS, TPHHIMIBI TETUI000MEHa, | IPOU3BOICTBA CEPHON KHUCIIOTHI.
COEIMHEHHI MIPOTUBOTOKA U HUPKYIAIUU. OneyM. Cpasnueams TPOU3BOACTBO CEPHOU KHCIIOTHI
HCMCTAJJIOB [Ipon3BoacTBO amMmuaka: CbIpbE, XHMH3M,| U MIPOU3BOJACTBO aMMHAaKa

TEXHOJIOTHYECKas CXeMa.

JdemoncTpauuu. Mojenn anmapatroB Uit
MPOU3BOJCTBA CEPHOM KHUCIOTHL. Mojenb
KUISANIEro ciuosi. Mojenb KOJOHHBI CHUHTE3a
amMMuaka. BwumeodparmMeHThl W cIanmbI
«ITpouzBoacTBo CepHOU KHUCJIOTBI».
Buneodparmentsr u cinaiinsl «IIpou3BoacTBo
ammuakay. Komtexkuus «CoIpb€ 1i1st
MOJIY4E€HHS] CEPHOU KHCIIOThD

39 O6o0mmenue Mo Teme | YpOK-yrnpaxHEHHE c UCIIONIb30BaHueM | [lposooumo OIICHKY COOCTBEHHBIX
«HemeTtaiel u ux CaMOCTOSATENLHOM PabOThl 10 BBITOJHEHUIO | TOCTUKEHUM B YCBOCHUH TEMBL.
COCTMHEHUS IIPOBEPOYHBIX TECTOB, 3a/laHui v | Koppexmuposamp CBOHU 3HAHUS B

YIpaXHEHHH COOTBETCTBUU C IUIAHUPYEMBIM PE3YyJIbTAaTOM.

Ionyuams xumudeckyro uHGOpMaAMH U3
pPa3IMYHBIX UCTOYHHUKOB.
Ilpeocmasnams ~ MHPOPMALIMIO 1O  TeMe
«Hemeranne» B Buge Tabnui, cXewM,
ONOPHOTO KOHCHEKTa, B TOM 4YHUCJIE C
npuMmeHenneM cpeacts KT

40 Koumponvnas paboma 2 no teme «HeMeTanibl 1 UX COSTMHEHUS»

4. Metanibl 1 ux coeaunenus (16 1)




41 Oobmas [lonoxxenue ™eTalioB B nepuoandeckoit | O6vacHAmMb, 4YTO TAKOE METAJLIbI.
XapaKTCPUCTHUKA CUCTEMEC XHUMHNYUCCKHUX DIICMCHTOB ,Z[ n. Xapa}(mepugogamb XUMHUUYECKUue
MCTaJIOB MenzeneeBa, CTPOEHME HUX aTOMOB M | 3eMEHTBHIMETALIBI 0 WX TIOJIOKCHUIO B

KpUCTAIUIOB.  Merammieckass — CBsi3b M | nepuoaudeckoii cucteme JI. Y. Menyeneesa.

METAJININYCCKasi KpI/ICTaHJ_H/ILIeCKaﬂ peIHéTKa. Hp02H03up06amb CBOﬁCTBa HE3HAKOMBIX

duznueckue cBOMCTBA METAJIIOB: 9JICKTPO- U | MeTaJIJIOB IO IIOJIOKECHUIO B HepHOHHqCCKOﬁ

TEILIONPOBOAHOCTD, OTpaXarwlllasd | cucreme xumudeckux odnemenroB /[ .

CIOCOOHOCTh, INIACTHYHOCTD. YépHele W | Mengeneena.

LIBETHBIC MCTAJIBI Yemanasiueams  TPUYUHHO-CIICICTBEHHBIC
CBSI3W MEXKIY CTPOCHHEM aToMa, BHJIOM
XUMHYECKON CBSI3U n THIIOM
KPUCTAJUTMYECKOW PEmETKH y METalIOB —
MIPOCTHIX BEMIECTB U UX COSAMHEHUHN

42 XUMHYECKHE CBOMCTBA | MeTalibl Kak BOCCTAHOBHTENU. | OObsACHAMb, YTO TAKOE PSAJT aKTUBHOCTH
METAJJIOB DJIEKTPOXUMHUYECKUN  psii  HANPSOKEHUU. | veTallIoB.

BzanMmopeiicTBue METaUIOB ¢ HEMeETalIaMHu, [pumensmo — ero 1  XapaKTEPUCTHKH
OKCHAaMH, KUCIIOTaMH, COJISIMM. o

XUMHYECKIX CBOIICTB MPOCTBIX
AJOMUHOTEPMHUSL.

. BEIIECTBMETAIIJIOB.
JdemoncTpaunu. BzaumojeiicTBue HaTpus, .
o 0Ob0ob6wams CUCTEMY XUMHUYECKHX CBOWCTB

JUTUSL U KaJIbIUs ¢ BoJOW. ['opeHue Hatpus,

METaJIJIOB KaK «BOCCTaHOBHUTEILHEIE
MarHvsi ¥ eje3a B Kucjopoje. Bcembiiika °
TepMHUTHOH cMmecH. BsammoneiictBue cmecn | CBOUCTBAY.
MOPOIIIKOB CEpbl M Keje3a, IIMHKA U CEPBI. Cocmasnsame  MONCKYISPHBIC — YpaBHCHHS
BzaumonelicTBue amioMUHUS € KHCIOTaMH, | PCAKIMH,  XapaKTCPHU3YIOIIMX  XHMHUYCCKHC

ieno4amMu U BOAoU. B3zanmonencteue xenesa
U MeIU ¢ XJopoM. BzammopeilictBue Menu c
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTOM U
a30THOM  Kkuciotoil  (pa3zbaBieHHOH U
KOHI[EHTPUPOBAHHOI).

Jlaboparopublii onbIT. 41. B3aumonelictBue
’xenesa ¢ pactBopoM cynbdara meau(ll)

CBOWCTBA META/UIOB B CBETe Yy4YeHHS 00
OKHCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
mporeccax, a peakuud C  y4acTHeM
AIIEKTPOJIUTOB, TPEIACTABIATH TaKKe H B
MOHHOM BUJIE.

Habniwooams M onucvieams peakuu MexXIy
BEILIECTBAMH C MIOMOIUIBIO PYCCKOTO (POJIHOTO)
S3BbIKA U SI3bIKA XUMUH.




CamocTtosTenbHo npo8ooums OTIBITHI,
IMOATBCPKAAIOIINC XUMHUYCCKHUC CBOIiCTBa
METAJIJIOB, C COOJIOACHUEM MPABUI TEXHUKH
0e30macHOCTH

43—44 | Obmas CrpoeHue aToMOB U MPOCTBIX BelIeCTB. | OObscHAmMb 3TUMOJOTHI0 HAa3BaHUS TIPYIIIbY
XapaKTCPUCTHUKA 3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX N XMMHYCCKUX | (II€JIOYHBIC METAJJIBIY.
JJIEMEHTOB IAprrIHI)I CBOMCTB IIIEJIOYHBIX METAJIJIOB OT 3apsaa0B ﬂaeamb 06HIyI-O XapaKTEPUCTUKY ILET0YHBIM
anep ux aroMoB. OKCHIBI M THAPOKCHIBL | yraromma o UX  TIONOKCHHIO B
IHETOMHBIX — MCTAIOB,  MX  MOIYHCHHUC, | nenyonuueckoit cucreme XUMHYECKUX
CBOMCTBA M NpUMeHEHHe. Bakuelmme comu | oo o oo J1. U. Memeneesa
IIETIOYHBIX ~ METAUIOB, WX 3HA4YCHHE B
Xapaxmepusoeams cTpoeHUe, (PU3NUECKHE U
MIPHUPOJIC U )KU3HU YEJIOBEKa. .
XUMHAYECKHE CBOMCTBA IIEIOYHBIX METAJUIOB B
JdemoncTpanus. Okpacka IJIaMeHH
CBeTe OO0mIero, OCOOCHHOTO U €OUHHYHOIO.
COCIMHCHUAMH HIETOTHBEIX METAJLTIOB IIpeockazvieams GU3HYECKHE U XUMHUYCCKHE
CBOMCTBA OKCUIOB U THAPOKCUIOB IIETOYHBIX
METaJIJIOB Ha OCHOBE MX COCTaBa U CTPOEHUS U
MNOATBEPXKIAaTh  IPOTHO3BI  YPaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKLIUH.
Ilposooums ~ pacu€Tel MO  XUMHUYECKUM
dopMynaMm W ypaBHEHHUSIM  DPEaKIIHii,
MPOTEKAIONINX C YYACTHEM IIETOYHBIX
METAJIJIOB M UX COCAMHEHUN
45—46 | Obwmas CtpoeHue aTtoMOB U TPOCTHIX BemllecTB. | OObsAcHAmMb JTUMOJOTHIO HAa3BaHUS TPYIIIb]
XapaKTepUCTUKA 3aBUCHUMOCTh (U3UYECKUX M XUMHUYECKHX | «IIeI0YHO3EMEIbHBIE METAILIIBDY.
[TArpynms CBOWCTB IIEJIOYHO3CMENIBHBIX METAIOB OT | Jlasams OOLIYI0 XapaKTEPHCTHKY METallIaMm

3apsioB  saep ux  aroMoB. OKCuUAbsl U
TUIPOKCHUIBI LIEITOYHO3EMENBHBIX METAJUIOB,
UX IIOJlyYEHHE, CBOMCTBA U IPHUMEHEHHUE.
Baxneiimue conn MIETTOYHO3EMEIILHBIX
METAJUIOB, UX 3HAYECHUE B MPUPOJE U KU3HU
yenoBeka. KapOoHaTel UM TUAPOKapOOHATHI
KaJIbIIHs.

IA-rpynns! (11€10YHO3EMENbHBIM MEeTaJljIaMm)
MO UX MOJOXECHHUIO B MEPUOTUIECKON CUCTEME
xuMudeckux aneMeHtoB JI. M. Menzaeneesa.
Xapaxmepuzosams cTpoeHue, (QU3NYECKHE U
XHMHYECKHE CBOMCTBA MIEI0YHO3EMEIIbHBIX
METAJJI0OB B CBETE OOIIEro, OCOOEHHOr0 U
€IUHUYHOTO.




JdeMoHcTpanum. Okpacka IJIAMEHH
COCIMHCHHUSIMU I[EJIOYHO3EMEIbLHBIX
MeTasuIoB. [ alleHue H3BECTH BOJIOM.
Jlaboparopublii  onbiT. 42. I[lomydyenue
M3BECTKOBOM BOJIBI M OMBITHI C HEH.

IIpeockasvieams (puzndeckue U XUMHUECKHE
CBOMCTBA OKCHUJIOB M TMAPOKCUIOB METAJJIOB
IA-rpynnsl  Ha

OCHOBE HX COCTaBa H

CTPOCHHUST H  HOOMBEPHCOamy  MPOTHO3BI

YpaBHCHHUAMU COOTBCTCTBYIOLIUX peaKquI.

XUMHUYECCKUM
peaxkuui,
ydacTuem

METAJIJIOB n ux

Ilpoeooums  pacu€rsl 1O
dbopmynam W ypaBHEHHSIM
MPOTEKAIOIINX c
IETI0YHO3EMENTbHBIX
COETMHEHNH

47

JKécTKkoCTh BOIBI 1
CIIOCOOBI €&
YCTpaHEHHS

JKécTtkocTh BOMIBI: BpEMEHHAS U TTOCTOSTHHASI.
Crioco0mr yCTpaHEHHUsI BPEMEHHOU
HKECTKOCTH. CriocoObl YCTPaHEHHUS
MOCTOSTHHOM KECTKOCTH.

Hemoncrpauuu. IlomydeHne >KECTKOW BOJIbI
B3aUMO/ICHCTBUEM YIJIEKUCIIOTO c
WU3BECTKOBOM BOJOU. YCTpaHEHHE BPEMEHHOM
KECTKOCTH KUIITYEHHEM U J100aBlIeHUEM
colbl. YCTpaHEHHE MOCTOSHHOM >KECTKOCTH
noOaBieHreM cobl. IOHUTHI ¥ IPUHIIKIT UX
neicTBus (Buaeo(parMeHT)

Obvschsamb OHATHE «KECTKOCTh BOJBIY.
Paznuuams  BpeMeHHyO U

JKECTKOCTD BOJIBI.

MTOCTOSIHHYFO
IIpeonacames criocoObI YCTpaHEHHUSI
JKECTKOCTH BOJBI.

Ilposooums,  HabarwOamv W  ONUCHIBAMD
XUMUYECKUNU HKCIIEPUMEHT C COONIOACHUEM
MIpaBUJI TEXHUKU O€30TIaCHOCTH

48

Ipaxmuueckas
paboma 6. KECTKOCTH
BOJBI U CHOCOOBI €&
YCTpaHEHHUS

[Tonyyenue k€cTKOM BOABI B3aUMOICHCTBUEM
YTIIEKHUCIIOTO c H3BECTKOBOM BOJIOH.
YcrpaHeHue BPEMEHHOM KECTKOCTU BOJbI
KUTISTYCHUEM u no0OaBaeHUEM COJBI.
YcrpaHeHue MOCTOSAHHOM KECTKOCTH BOJBI
I00aBIEHHEM COJIBL.

HcnpiTanue %ECTKON BOJBI pACTBOPOM MbLIA

Ilonyuams,  cobupamv U
YTJIEKUCIIBIN ras.
71a00paTOPHBIM
HarpeBaTeIbHBIMU
COOTBETCTBUH  C
0€301acCHOCTH.
Habnooams w  onuceieams  XUMHUYCCKHI
OKCIEPUMEHT C TIOMOIIBIO PyCCKOTO

(pOAHOTO) SI3BIKA U SA3bIKA XUMHH.
@opmynuposams BBHIBOABI 1O pe3yibTaTaMm
MPOBEIEHHOTO YKCIIEPUMEHTA.

pacno3uasams
Obpawamocs c
o0opynoBaHHuEM "
npubopamu B
NpaBUJIAMH  TEXHUKHU




Compyonuyams B mpolriecce  ydeOHOTro

B3aMMOJICHCTBHSI ITpH pabOTe B IPyIIax

49 AJNIOMHHHI U €70 CoenuHeHus ~ aMIOMUHUSA B Opupofe. | Xapakmepu3oéams  aTIOMUHUNA 1O €ro
COCIIMHEHUS XUMHYECKHE CBOMCTBA W  NIPUMEHEHHE | OJOKEHHIO B  IEPUOJUYECKOM  CHCTEME
amomunns.  OcoOeHHOCTH — OKcMIa M | xumudeckux snementoB JI. M. Menneneesa.
TUIPOKCH/IA ANIOMHHUS KaK aM(OTEPHBIX | Onucbigams ~ CTPOEHWE,  (U3MUECKHE N1
COeMHEHUN. BaxkHeWIne COJIM AIIOMUHHUSA | xpiMuUYecKHe CBOICTBA ATIOMUHUSL,
(xymopuz, cymbhar). HOATBEPIKAAS ux COOTBETCTBYIOLTMHU
I[eMOHCTpavmm. Komreknust  TipHpoTHBIX YpABHEHUAMH PEaKIIHii.
COCTMHEHMUIT AMOMIHIA. BuneodparmeHTs u Obusicrame BOHCTBEHHbIH XapaKTep
craimet  «OKCMp  amoMMEMA W €ro XHUMHAYECKHX CBOWCTB OKCHJA M THIPOKCHIA
Moaupukaruny. Ilomydenne amdpoTepHOTO ATTEOMUELILSL.
TUAPOKCUA aJTIOMUHUS M HUCCIEIOBAHUE €ro
CBOJCTR Koukpemuszuposams 3NEKTPOIUTHYECKOE
MOJIyYeHHUE  METaJIOB OTIMCaHUEM
MIPOU3BOJICTBA ATFOMUHUSL.
Yemanasnueames  3aBucUMOCTh  oOnacteit
NPUMEHEHUS] aTIOMUHUSL M €ro CIJIaBOB OT
CBOMCTB 3THX BEIIIECTB.
Ilposooums ~ pacu€Tel MO  XUMHUYECKUM
dopMynam W ypaBHEHHUSM  peakIui,
MPOTEKAIONIUX C YYaCTUEM AITIOMHUHHS U €ro
COEeqUHEHNN
50—51 | XKenezo u ero OcobOeHHOoCTH CTpOeHMsI aToMmMa Kenesza.  Xapakmepuzoséams TOJIOXKEHUE keneza B | Jamuux
COEMHEHUS XKeneso B mnpupone. Baxkueilmme pyasl | HepUoOIHYECKOM cucTeme XUMHYECKUX | MenionposooOHOCmu

xene3a. Okeunsl U ruapokcuasl xenesa(ll) u
(). Comnum xeneza(ll) u (11). ObHapyxenue
KaTHOHOB JKelle3a B pacTBOpe. 3HAUCHUE
COCIMHEHUH JKelle3a.

JlaGopaTopubie onbIThl. 43. Ilomyuenue
runpokcunoB  okenesa(ll) w (1), 44,
KauecTBeHHBIC peakIny Ha KATHOHBI XKele3a

snemeHnToB [[. 1. MeHeneeBa u 0COOCHHOCTHU
CTPOEHHMS aTOMa XKeJje3a.

Onucvieams ~ pU3NUECKUE U  XUMHUYECKHE
CBOMCTBa Kenesa, MOATBEPKIAs X
COOTBETCTBYIOIIMMU YPAaBHEHUSIMU PEAKIIUN.
Obvsichamb HaIW4YUEe JBYX TE€HETHYECKHX
pANOB coeMHeHNi xenesa Fe?t u Fet,




Ycemanasenueams  3aBUCHMOCTH  oOnacTeit
NPUMEHEHHsS JKelle3a M €ro CIUIaBOB OT
CBOWCTB 3THUX BELIECTB.

Ilpoéooums  pacd€Tel O  XUMHYECKUM
dbopMynaM M ypaBHEHHUSIM  DPEaKIHii,
NPOTEKAIOIINX C YJacTHEM JKelle3a U ero
COCHEHUH.

Habniooams M onucvieams peakunu MEXIy
BEIIIECTBAMH C TIOMOIIBI0 PYCCKOTO (POJTHOTO)
SI3BIKA U SI3bIKa XUMUHU

52

Ilpakmuueckas
paboma 7. Pemienue
9KCIIEPUMEHTAIIbHBIX
3a/1a4 1o TemMe
«Mertamb»

PeIHeHI/Ie 3KCHepI/IMeHTaIH)HI)IX 3aga4v Ha
pacro3HaBaHUE U TOJYyYEeHUE METAJIIOB U MX
COeIUHEHNN

DKCNEPUMEHTAIBHO  UCCe008amb CBOUCTBA
METAJIOB M WX COCIWHEHHWH, pemrarh
JKCIIEPUMEHTAJbHBIE  3aJaud 10  TeMe
«MeTtanibi».

Pabomamv ¢ maboparopHbiM 000pyAO0BaHUEM
u HarpeBaTeIbHbIMU npudopamu B
COOTBETCTBUM €  MpaBWJIAMU  TEXHUKH
0€301acCHOCTH.

Habnrooams cBoWcTBa METaJUIOB u

UX COCIMHCHUH.
Onucvieams XUMUYECKUH HKCHEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA
XHUMHUH.

@opmynuposams BBHIBOABI 1O pe3yibTaTaMm
MPOBEAEHHOTO YKCIIEPUMEHTA.

Onpedensmes (UCXOI W3 Y4eOHOUM 3amaun)
HEOOXOIMMOCTh MCIOJIb30BAHUS HAOIIOICHUS
WJIU DKCIIEPUMEHTA

Jlamuux
memnepamypbl
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Koppo3sust Mmeramios u
CIOCOOBI 3aTUTHI OT
HEeE

Kopposus razoBas (xumudeckasi) u
ANEKTPOXUMUYECKAs. 3alIUTa METaNIOB OT
KOPPO3HH.

demoncrpanun. Kosekuust «XuMHUECKHE

O6vsacuamb TIOHATHE «KKOPPO3US. u
Pasnuuams  XxuMHUECKYyIO
AIIEKTPOXUMUYECKYIO KOPPO3HIO.




HCTOYHHUKHU TOKA». PCSyJIBTaTbI JJIMTCIIBHOTO

SKCIEPUMEHTa [0 HU3YYEHHUIO KOPPO3UU
CTaJIbHBIX U3JIEINN B 3aBUCUMOCTH OT

YCIIOBH IPOLECCOB

Hnnrocmpuposams TTOHSTHUSA
«KOpPO3HS»,

«OJICKTPOXUMHNYECCKAsA KOPPO3HUI».

IpuMepamu
«XMMHYECKasT KOPPO3U»,

Xapaxmepuzoeams ciocoObI 3aITUTHI
METaJIJIOB OT KOPPO3UU

54—55

Mertainmel B mpupoe.
Ilonsarue o
METaAJUTypr U1

Meramier B npupoxae.  Ilomsatue o
METAJUTYPTUH. Uépnas w  nBeTHas
METaJUTypIHysl. ITupomeramryprus,
TUAPOMETAJULYPIUsl,  DJIEKTPOMETaJLIypIusl.

Jomennsiii mporiecc. [lepepaboTka uyryHa B
CTajb. DJIEKTPOJIU3 PACILJIaBOB.
JdemoncTrpaunu. BoccraHoBieHHE MeaW U3
okcuna meau(ll) Bogopomaom.
Buneodparmentsl u cnaiigsl «I[Ipon3BoacTBo
yyryHa o Buneodparmentsr u
cmaiiael «M3nmenus W3 4UyryHa ©W cTagm.
Buneodparmentsl u cnaiiasl «IIpon3BoacTBo
ATTFOMHUHUS

CTajlan».

Knaccuguyuposams ~ GopMbl  TPUPOIHBIX
COEeTUHEHNN METAJUIOB.

Xapaxkmepuzosamw oomue CIIoCOOBI
MOJIyYEHUSI METaIOB: THpPO-, THUIPO- U
ANEKTPOMETAILTYPTHIO.

Konkpemuszuposams  criocoObl  MOTy4eHUs
METAIJIOB ~ NMPUMEPAaMH U YPaBHEHUSIMHU
peakiuili ¢ COCTaBIIEHUEM DIIEKTPOHHOTO
Oaytanca.

Onucwvieamo JOMEHHBIN npoiecc 54
ANEKTPOJIUTUYECKOE  TOJIyYEHUE METaJIOB.

Pasznuuamsv 4€pHbIE U IBETHBIE METAJUIBI,
YyI'yH U CTajb
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O06006111eH1E 3HAHUH 110
TeMe «MeTajuibl»

YPOK-ylpa)kHEHHE € UCIOJIb30BaHUE
CaMOCTOSTEBHOM PabOTHI MO BHITIOJTHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUI U YIIPAKHECHUN

Ilposooums  OLIEHKY COOCTBEHHBIX
JTOCTKEHUI B YCBOCHUH TEMBI.
Koppexmuposamp ~ cBoM 3HaHUSA B
COOTBETCTBUHU C ILNIAHUPYEMBIM PE3yTbTaTOM.
Tlonyuame XUMHYECKYIO HHPOPMAITUHU U3
Pa3TUYHBIX HCTOYHUKOB.

Ilpeocmasnsime UHPOPMALIUIO TI0 TEME
«Metatel» B BHJIE TAaOJIHII, CXEM, OMOPHOTO
KOHCIIEKTa, B TOM YHCIIE C TpPUMEHEHUEM

cpencts UKT

57 Konmponvnas pabom 3 no teme «MeTaybi»
5. XuMHuA ¥ OKpYysKaomas cpeaa (2 4)
58 Xumuueckuit coctae | Ctpoerne 3emud: sapo, MaHTHS, 3eMHas | Mumeepuposams CBeIEHUS TO0 (PU3NUECKON

IJTAHETHI 3eMIIS

Kopa, auTtocdepa, ruapocdepa, armocdepa.
XuMuuecKkui coctaB 3emMid. ['opHbIE TOPOIBI.
Munepanbl. Pynel. Ilone3Hsie MCKOMaeMmble.
JdemoncTpanuu. BuneodparmMeHTsl U claiapl
«CtpoeHue 3eMiit U €€ XUMUYECKUH COCTaBy.
Komnnekuust MuHEpaioB ¥ TOPHBIX HOPO/I.
Konnekuus «Pynel MeTamioB.
JlabopaTopHblii onbIT. 45.

N3yuenue rpanuta

reorpapuu B  3HAHUSA O  XUMHYECKOU
OpraHu3aluy MJIaHETHI.
Xapaxmepuzoeams ~ XUMUYECKHIl  COCTaB

re0JIOTHYECKHUX 000J04YeK 3EMIIH.
Paznuuamo MUHEPAJIBI 1 TOPHBIC IIOPOAbI




59 Oxpana okpyxkatomieil | UICTOYHMKM ~ XUMHYECKOTO  3arpsi3HEHUS | Xapaxmepuzoeams WCTOYHHKU XUMHUYECKOTO
CpeIbl OT XUMHYECKOTO | OKPYKAIOIIEH CpCIBbL. I'obainbHbIe 3arpsA3HEHUs OKPYXKAIOLIEH CPEbI.
3arpA3HEHUs EKOHOFH%CKHG NPOGNEMBL:  HAPYWIEHHE | (pycpigamy  TOOATBHBIE  SKONOTHHECKHE

HOTCOXMUMHUHCCKIX KpYTOBOPOTOB | 11h06meMbL,  CBSI3aHHBIE C  XUMHYECKHM
XUMHYECKHUX JJIEMEHTOB, MOTETICHUE
3arpsi3HEHUEM.
KJIMMaTa, KUCJIOTHBIC NOXAW U Jp. O30HOBBIC
Ilpednacame TyTH MHHUMHU3ALNA
IBIPEI. MEXJIYHApOJHOE COTPYAHHYECTBO B .
o B HCTBUS XUMHUYECKOTO 3arps3HCHUS H
06/IaCTH OXpaHbl OKPYKAIOIIeH cpeasl oT | SO AeHC CCKOTO 3arpssHe a
XMUMHYECKOTO  3arpsi3HeHmsa.  «3enénas | OKPYKAIOLIYIO Cpeiy.
XM, Ilpueooums  mpuUMEpsl  MEKIYHAPOIHOTO
demoncTpauuu. Buaeodparments! u ciaiiipl | COTPYAHUYECTBA B obnactu OXpaHbl
«moGanbHBIE  JKOJOTMYEeCKHe MNpoOIeMbl | OKPYKAMOIIEH — CPeABl  OT  XUMHYECKOTO
YEeJI0BEYECTBAY 3arpA3SHCHUA
6. O000ImeHue 3HAHUI 0 XMMHHU 32 KYPC OCHOBHOI# IIKOJIbI.
IMoaroroBKka K 0CHOBHOMY rocyaapcrBeHHoMy 3k3ameny (OI')) (7 v)
60 BemectBa CtpoeHnne atoMa XHMHYECKOTO 3JIeMEHTa B | [lpedcmasnsms  wWHOOpPMAIMIO 10  TEMeE

COOTBETCTBHH C ITOJIOKCHHUEM 5TOT'O 3JICMCHTA
B nepnonnqecxoﬁ CUCTEME.

CTpOGHI/Ie BCIIECTBA: XUMHUYECCKass CBA3b H
KPUCTATINIMYECKHUE peI_HéTKI/I. 3aBHCHUMOCTH
CBOMCTB O6pa3OBaHHI>IX SJIEMCHTaAMU
IMPOCTBIX BCIICCTB (MeTaJ'IJIOB, HEMCTAJLJIIOB,

«lleppognyecknii 3aKOH W TEPUOANYECKAS
cucrema /[. 1. MenneneeBa B CBETE TEOpPUHU
CTPOCHHMS aTromMa» B BHJAE TaOJHUIl, CXEM,
ONOPHOTO KOHCTIEKTa, B TOM 4YHCJIE C
npumeHenuem cpeacts UKT.

Boinonnsame TeCTOBBIE 3aJaHUS 110 TEME.

6J'Iar0p0,[[HLIX ra3013) OT ITOJIOXKCHUA
JJICMCHTOB B HepHOHHqCCKOﬁ CHUCTCMC.
Knaccn(bm(aum[ HCOPraHN4YCCKUX BCIICCTB.
Hpe,Z[CTaBI/ITeJ'II/I Ppa3HbIX
KJI1aCCOB

HCOPTraHNYCCKUX BCUICCTB

[ Ipeocmasnsaimes nadoOpMaIuio 1Mo reme «Busl
XUMHYECKOW CBSI3M M THUIIBI KPUCTAIIMYECKUX
pemérok. B3auMOCBs3b CTPOEHHUS U CBOMCTB
BEIIECTB» B BHUAE TaOJHI], CXEM, OMOPHOTO
KOHCIIEKTa, B TOM YHUCJIE€ C MPUMEHEHUEM
cpencts UKT
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XUMHUYECKUE PEAKIIUU

[Ipuznaku " YCIIOBUS MIPOTEKAHUs
XUMHYECKUX peaKuui. Tumonorus
XUMUYECKUX  peaKkuid MO0  Pa3Iu4HbIM
OCHOBaHMSM. Peakuuu HOHHOro OOMEHA.

OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIC pCaKkuuun

I[lpeocmasnams  uWHDOpPMAIIMIO 1O  TEMeE
«Knaccuukanuss XUMHYECKHX pEaKIuid TI0
pa3JIMYHBIM MPU3HAKaM» B BHUJIE TaOIUII, CXEM,
OMOPHOTO  KOHCIEKTa, B TOM YHCIE C
npumenenneM cpeacts UKT.

\Bbinoansams TECTOBBIC 3aJaHUS 110 TEME.

Xapakmepuzosams  OKHCIUTEIIEHO-
BOCCTAHOBUTCIIbHBIC peaKHI/II/I, OKHCJIUTCIb U
BOCCTAHOBUTEIIb.

Omauuamo OKHCITUTEILHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU OT PEAKIIMI
oOMeHa.

3anucvieamo ypaBHEHUS

OKHCITUTEITLHOBOCCTAHOBHUTEIBHBIX PEAKIUN ¢
MTOMOIIBIO0 METO/Ia JICKTPOHHOTO OanaHca

62—63 |OcHOBBI XWMHUYECKHE CBOWCTBA TMPOCTBIX BEUIECTB. Xapakmepu3oeams o0IMEe, OCOOCHHBIE U
HEOPraHMYeCKON XuMuu XapakTepHbIe XUMHYECKHE CBOWCTBa MHIUBHyallbHbIE CBOMCTBA KHCJIOT,
COJICOOpa3yIOIMUX  OKCHAOB, T'HAPOKCHIOB (OCHOBAaHUM M COJEH B  CBETE TEOPHUHU
(OCHOBaHMH, KUCIOPOJCOACPKAIIMX KUCIOT U DIIEKTPOJUTUYECKOM AUCCOLUALIUH.
aM(OTEPHBIX THAPOKCUIOB), COJIEH Apaymenmuposams BO3MOXKHOCTb MPOTEKAHUS
XUMHYECKUX peaxiuit B pacTBopax
AIEKTPOJIUTAX UCXOJs u3 YCIOBUH.
Knaccugpuyuposams HEOpPraHUYeCcKue
BEIIECTBA I10 COCTABY U CBOMCTBAM.
IIpusooumso [IPUMEDPBHI IIPEICTaBUTENIEH
KOHKPETHBIX KJIACCOB U TPYIII
HEOPraHMYECKUX BEIIEeCTB
64-66 | IloBTOpeHue n | TectupoBanue, pelieHne 3ama4 W | Buinosnsams TECTbl W YNPAXKHEHUS, peuiamy)
00001IeHNEe 1O TeMe. | BHIMOJHEHUE YIPaKHEHUH 10 TeMe 3a/1a4M 110 TeMeE.
Hoxroroeka K IIpoooums  OLEHKY COOCTBEHHBIX

KOHTPOJILHON paboTe

JIOCTHKEHUI B YCBOCHUH TEMBI.
Koppexmuposamb CBOU 3HaHUSI B

COOTBETCTBUU C IUIAHUPYEMBIM PE3yIbTaTOM




67 Koumponvnas paboma 4 (MTOroBasi o Kypcy OCHOBHOM IIIKOJIBI)
68 Ananmu3 KOHTPOJBHOH paboTsl. [logBeeHNE UTOTOB ro1a
IL.,TEMATUYECKOE IIJNIAHUPOBAHHUE
8 Kaacc
Homep
ypoKa Tema ypoka KosaunuyectBo yacos
n/n
1. HayanbHble MOHATHS U 3aKOHBI XuMuu (21 4)
1 Bonusiii unctpykrax no Th npu padote B kabunetre xumuu. [peamer xumun. Ponib xumuu B 1
KU3HU YeJIOBEKa
2 MeToap! U3ydeHHUs] XUMUH 1
3 ArperaTHble COCTOSIHHSI BEIIECTB 1
Ilpakmuueckaa paooma 1 1
4 [IpaBuna TexHUKH 0€30MaCHOCTU U HEKOTOPBIE BUIBI paboOT B XUMUYECKOM Jaboparopun
(kabuHETE XUMUH)
5 Ilpakmuueckan paooma 2 1
HabGnronenue 3a ropsieli cBevoii. Mzyuenue ctpoeHus IiaMeHH.
6 Ou3nyecKue sIBICHUS — KaK OCHOBA pa3JIeIeHUs CMECe B XUMUU 1
Ilpakmuueckan paooma 3 1
7 (ananoe pabomsi « Ouucmra no8apenHou coiuy)
Amnanuz nouBsl. OmnpeneneHne KUCIOTHOCTH MOYBHI.
8 ATOMHO-MOJIEKYISIPHOE YUeHHE. XUMUYECKUE FIE€MEHTHI 1
9-10 3HaKU XUMUYECKHX drieMeHTOoB. [lepuonnyeckas Tabnuia xumudeckux snementoB /1. . 2
Menpneneesa.
11-12 | Xumuueckue GopMyIbl 2
13-14 | BasnieHTHOCTH 2
15 XUMHUYECKUE PeaKun 1
16-17 | Xumuyeckue ypaBHEHHUS 2
18-19 | Tumbl XUMUYECKUX PEAKIIHIA 2




20 [ToBTOpenue u 06061eHue TeMbl. [IoAroToBKa K KOHTPOJILHOM padoTe 1
21 KonTpoubHnas padora 1 1
1o TeMe «HavyanbHbIE IOHATHS ¥ 3aKOHBI XHMHI)
2. Baxueiilue npeacraBuTe/ M Heoprannieckux BemecTs. KosinyecTBeHHbIe OTHOMIEHUsI B xumuu (19 1)
22 | Bo3sayx u ero cocras 1
23 Kucnopon 1
24 Ilpakmuueckasa paboma 4 1
[Tomy4yenue, cobupanue u pacro3HaBaHUE KUCIOPOaa
25 Oxcuipt 1
26 Bonopon 1
27 Ilpakmuueckaa paboma 5
[Tomy4yenune, coOnpanue U pacrio3HaBaHHE BOJIOPOIA
28 Kucnotsr 1
29 Conu 1
30-31 | KonnuecTBo BerecTsa 2
32 Monsipablii 00bEM ra3oB 1
33-34 | PacuéThl M0 XUMHYECKUM ypaBHCHUSIM 2
35 Bona. OcHoBanus 1
36-37 | PacTBOpBI. MaccoBas J0J1s1 pacCTBOPEHHOTO BEIIECTBA 2
38 Ilpakmuueckan paboma 6 1
[IpuroToBnenue pacTBopa ¢ 3aJaHHOI MacCOBOI J10JIel paCTBOPEHHOTO BEILIECTBA
Jomawnuii sxcnepumenm
) BripainuBanue KpUCTalioB aTFOMOKAIMEBBIX KBACIIOB MJIM METHOTO KyTlopoca
39 O6obmenne u cucTeMaTu3alus 3HaHUM 1o TeMme «BaxHeillmue mnpeacTaBUTETN 1
HEOpraHNYecKux BemiecTB. KoanmuecTBEHHbIE OTHOIICHUS B XUMHUID)
KonTpouabHnas padora 2 1
40 o teme «BakHeliue npeacTaBuTeNn HeOpraHudeckux BemiecTB. KonnyecTBeHHbIE
OTHOIICHHUSI B XHMHUID)
3. OcHOBHBIE KJIacChl HeOpraHuveckux coenuHenuii (10 u)
41 Oxcuppl, uX KiacCupUKaIUsI U XUMUYECKUE CBOMCTBA ‘ 1




42 OcHoBaHus1, UX KjIaccu(uKaus 1 XMMUYECKHE CBOMCTBA 1
43-44 | KucnoTsl, ux Kiaccu(uKanus 1 XUMHYECKHE CBOICTBA 2
45-46 | Cosn, MX KIIACCU(PHUKAIUSI U XUMUYCCKUE CBOMCTBA 6

47 ['enernueckas CBs3b MEKY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUI 1

Ilpakmuueckasa paboma 7 1
48 Pemenue skcriepuMeHTATBHBIX 337124 110 TeMe «OCHOBHBIC KJIACCHI HEOPTraHUIECKUX
COCIUHCHHID
49 O060061eHre U cucTeMaru3alns 3HaHui 1o Teme «OCHOBHBIE KJIACChl HEOPTaHUUYECKUX 1
COCIUHCHHID
50 Konrtpoabnas paéora 3 1
1o TeMe «OCHOBHBIC KJIACCHI HEOPTaHUYECKUX COCAMHCHHIDY
4. Tlepuoauyeckuii 3aKOH U NMePUOANYECKas cucTeMa XuMudeckux 3jiemenToB . U. MenaeneeBa. CtpoeHue aroma (8 4)

51 EcrecTBenHbBIC ceMelicTBa XUMHUECKHUX AIEMEHTOB. AM(POTEPHOCTh 1

52 OTtkpeITHE TIEpHOIUYecKOTO 3akoHa J[. . MenaeneeBbIM 1

53 OCHOBHBIE CBEJICHUS O CTPOESHUU aTOMOB 1

54 CtpoeHue AIeKTPOHHBIX 000JI0YeK aTOMOB 1

55 [Tepuoaunueckas cuctema xumuieckux 3nemeHToB J1. 1. Menneneena 1
56-57 | XapakrepucTrka 3JI€MEHTa I10 €0 MOJIOKEHUIO B IEPUOIUIECCKON CHCTEME 2

58 3HaYCHHUE MEPUOMYECKOrO 3aKOHA M MEPHOINYECKON CUCTEMbI XMMHUYECKUX AJIEeMEHTOB /JI. 1

. Menneneena
5. XumMuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHBbIE peakuuu (9 1)

59 HNoHnnas xuMmuyeckast CBI3b 1

60 KoBanenTHasg XuMHUeCcKas CBA3b 1

61 KoBanenTHas HemoysipHas ¥ MOJISIPHAsT XUMUYECKas CBS3b 1

62 Meramyeckast XMMHYECKas CBA3b 1

63 Crernenb OKUCICHUS 1
64-65 | OKuCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 2

O06o00mmenne u cucreMaru3anus 3HaHui Mo TeMaM «lleproudeckuii 3aK0H U MepuoandecKas 1

66 cucrema xummudeckux snemeHToB [[. M. MenneneeBa. CtpoeHue aToMa» u «XHUMUYECKas

CBSI3b.




OKHUCIINTEIRHO-BOCCTAHOBUTEILHBIC PCaKum»

Konumponsnaa paooma 4 no temam «llepuomuyeckuii 3aKOH U TMEPUOIMYECKAs CHUCTEMaA 1
67 xumudeckux 3meMenToB . . MenaeneeBa. CTpoeHue aroma» U « XMUMHUECKas CBA3b.
OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITHID)
68 6. O0001IeHHEe MPOIiIECHHOT0 MaTepuaJa 3a Kypc 8 kiacca — 1. 1
9 kuiace
Homep
ypOKa Tema ypoka Kosmn4yecTBo 4acoB
n/n
1. IToBTOpEHME U 00001IEHUE CBEeAeHHI MO Kypcy 8 kiaacca. XuMuyeckue peakuuu (5 4)
1 Knaccudukanus HeopraHUM4eCKUX BEIIECTB U MX HOMEHKJIaTypa 1
2—3 Knaccudukarus XuMU4eCcKUX peakiiuii Mo pa3IudHbIM OCHOBAHUSIM 2
4 [TonsaTre o ckopocT XUMHUYECKO# peakiuu. Karamus 1
5 JlmarHoctuueckasi KOHTpOJIbHas paboTa 1
2. XuMu4yeckue peakuuu B pacraopax (10 u)
6 DIEKTPOTUTHIECKAs JUCCOIMAIIHS 1
7 OcCHOBHBIE TIOJIOKEHUST TEOPUHU AMEKTPOJIUTHYECKOM aucconnanuu (TI]]) 1
8—9 | Xumuyeckue CBOMCTBA KMCIIOT KaK 3JICKTPOJIUTOB 2
10 XUMUYECKHE CBOWCTBA OCHOBAHUH KaK AJIEKTPOJIMTOB 1
11 XHWMHYECKUE CBOMCTBA COJICH KaK AJIEKTPOJUTOB 1
12 [Tondartue o runponuse conen 1
13 Ipaxmuueckas paboma 1. Pemenune skcriepuMeHTAIBHBIX 3a7a4 10 TeMe «DIEeKTPOIUTHIECKAs 1
JICCOLTAAITUS)
14 O06001IeHne 1 cucTeMaTu3alys 3HaHU| 10 TeMe «XUMUYECKUE PEeakllii B PACTBOPax dMEKTPOIUTOBY 1
15 | Kommponvuas paboma I no Teme « XUMHUYECKHE PEAKIIMH B PACTBOPAX IEKTPOTUTOBY 1
3. HemeTayibl 1 UX coemHeHud (25 4)
16 OO11ast XxapakTepUCTUKA HEMETAIIOB 1




17 Oomas xapakTepuctuka sneMeHToB VIIA-rpynmnsl — ranoreHos 1
18 CoeMHEHUS TAIOTCHOB 1
19 | llpakmuueckas paboma 2. VI3ydeHNe CBOMCTB COJITHOW KUCIIOTHI 1
20 Oomast xapakTepuctuka meMeHToB VIA-rpymmer —xanskoreHo. Cepa 1
21 CepoBo1opoa 1 CyabhUIbI 1
22 Kucnopoansie coeTMHEHNs CEPhI 1
23 Ilpakmuueckas paboma 3. VI3ydeHne CBOMCTB CEPHOU KHCIIOTHI 1
24 OO01as XxapakTepUCTUKa XUMUYECKUX dJ1eMeHTOB VA-rpynnbsl. A30T 1
25 Ammvuak. Conu aMMOHUS 1
26  |IIpakTmueckas padota 4. [TosrydyeHrne aMMuaKka U U3y4eHHE er0 CBOICTB 1
27—28 KucnopoHbie cOeTMHEHUS a30Ta 2
29 docdop u ero coeqMHEHUS 1
30 OO6mras xapakTepucTuka 31eMeHToB |V A- rpynmsl. Yriaepon 1
31 Kucnoponnsie coenuHeHus yriepo/ia 1
32 Ilpakmuueckas paboma 5. TloydeHue yriieKuCIOro ra3a U u3y4eHUe ero CBONCTB 1
33 VYTI1eBOI0PO/IBI 1
34 Kucnopoacoaepskaiiue opraHu4ecKue COSTMHEHUS 1
35 KpemHuwii u ero coenuHeHus 1
36 CunukaTtHas TpPOMBIIUIEHHOCTh 1
37 [TonyueHnue HEMETAIIOB 1
38 [TonmydyeHne BaXKHEHIIIMX XUMHYECKUX COCJMHEHUI HEMETAIUIOB 1
39 O060611eHME 10 TeMe «HeMmeTamisl 1 X COeTUHEHUSDY 1
40 | Koumponvuas paboma 2 1o teme «HemeTaasl 1 UX COCTUHEHUS
4. Metananl 1 ux coenunernus (17 4)
41 OO11ast XxapakTepUCTHKA METAJIIOB 1
42 XUMUYECKHE CBOMCTBA METAJIJIIOB 1
43—44 | OOmas xapakTepuCcTUKa 351eMeHTOB | A-rpymisl 2
45—46 | O6mas xapakrepuctuka [IA-rpymmst 2
47 JXeéctkocTh BOBI M c1IOCOOBI €€ yCTpaHEeHHUs 1
48 Ipaxmuuecxas paboma 6. JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS 1




49 ATIOMUHUH U €r0 COeTUHEHUS 1
50—51 | XKeneso u ero coeMHEHUS 2
52 Ilpaxmuuecxas paboma 7. 1
Pemenue skcnepuMeHTaNnbHBIX 3a7a4 0 Teme «MeTtamuibby

53 Koppo3sus MeTamioB u crmocoObl 3aluThl OT HeE 1
54—55 | Metamnel B ipupoe. [lonstre o metamtypruu 2
56 O06o001menue 3HaHU# MO TeMe «MeTaTbD) 1

S7 Konmponvnas pabom 3 no teme «MeTaybi»

5. Xumus u okpy:xamomas cpeaa (2 4)
58 XUMHYECKUH COCTAB TUIAHETHI 3eMJIS 1
59 OxpaHa OKpYKarOIIeH Cpeslbl OT XUMUYECKOTO 3arps3HEHUS 1
6. O0001meHue 3HAHUI O XMMHHU 32 KYPC OCHOBHO# IIKOJIbI.
IMoaroroBka K 0CHOBHOMY rocyaapcTrBeHHOMY 3Kk3ameny (OI'D) (9 v)

60 BemecTBa 1
61 XHUMHUYECKUE PEAKITUN 1
62-63 | OCHOBBI HEOPraHUYECKOW XUMUHU 2
64-66 | IloBTOopenue u o6o6meHne mo Teme. [loAroToBKa K KOHTPOJIBHOU padboTe 3
67 Konmponvras paboma 4 (MTOTOBasi MO0 KYpCY OCHOBHOM IIIKOJIBI) 1
68 AHanu3 KOHTPOJIBHOM paboThl. [ToBeieHHE UTOTOB TO1a 1
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