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1. IInanupyembie pe3yabTaThbl 0CBOCHHUS Y4eOHOT0 mpeaMeTa « XUuMUsDH)
[To 3aBepiIeHNIO Kypca XMMHUH Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHusl BHITYCKHUKH
OCHOBHOM IIKOJIbI IOJKHBI OBJIAJIETh CIEAYIOMNUMH Pe3yIbTaTaMuU:

1.1. IlnaHupyemble JUYHOCTHBIE Pe3yJbTAThI OCBOECHHSI Y4eOHOro mpeaMera «XuMmHs»
0TpPakaloT c¢(pOPMUPOBAHHOCTH, B TOM YHCJI€ B YACTH:

1. Ilampuomuueckoeo gocnumanus

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY U HAYYHOMY
HACJIETUIO, IOHUMAaHUS 3HAUCHUS HAyKU XUMHH B )KM3HU COBPEMEHHOTO 00I1IeCTBa, CIIOCOOHOCTH
BJIAJICTh JOCTOBEPHOH HH(pOpMamMend O MepeloBBIX AOCTHKEHHSIX U OTKPBITHSAX MHUPOBOH M
OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUAX OO0 YCTPONCTBE MHpa U
o0I11eCTBa;

2. I'pasxcoanckozo eocnumanusi U HpaA8CMBEHHO20 B0CNUMAHUSA Oemell HA OCHOBE POCCULICKUX
MPAOUYUOHHBLX YeHHOCmel

MIPEJICTABICHHUS] O COLMAIbHBIX HOPMAax M MpaBUIAX MEXKIUYHOCTHBIX OTHOILIECHUH B
KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpPA3HOH COBMECTHOW JEATCIHOCTH IIPH BBITOJHCHUU
yueOHBIX, TO3HABATENbHBIX 33/1a4, BBITIOJTHEHUH SKCIIEPUMEHTOB, CO3/IaHUN YY€OHBIX MMPOEKTOB,
CTPEeMJICHHS K B3aUMOIIOHUMAHHWIO M B3aMMOIIOMOIIH B TIPOIECCE ITOM y4eOHOH NeATeIbHOCTH;
TOTOBHOCTHU OILIEHUBATh CBOE MOBE/ICHUE U MOCTYIIKH CBOUX TOBAPHUIIECH C MO3UIIMH HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3. Ayxoenoe u npascmeennoe ocnumanue oemetl Ha OCHO8e MPAOUYUOHHBIX YEHHOCEl

4. B cgepe ommuowenuil obyyarowuxcia K OKpyxcarowemy Mupy, K IHCUBOU Hpupooe,
XY00cecmeeHHoU Kyivmype (Dcmemuyeckoe 60Cnumanue)

— MHPOBO33PEHHE, COOTBETCTBYIOINIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTH
HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE JOCTOBEPHOU MH(DOpMALIHEH
0 MEePEIOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOU U

OTCUCCTBCHHOW HAyKH, 3aMHTCPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa H
00111eCTBA;

— TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, Ha MTPOTSHKEHUH
BCEH JKM3HH, CO3HATEIILHOE OTHOIICHHE K HEMPEePHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHOMN
npoQeCCHOHAIBHON U 0OIIECTBEHHOM JESTEIHLHOCTH,

— JKOJIOTHYECKasi KyJabTypa, OepesKHOE OTHOIIEHUE K POJHOU 3eMIie, MPUPOIHBIM OOraTcTBam
Poccum m mmpa, MOHMMaHHWE BIHSIHHS COIMATBLHO-DKOHOMHYECKHX ITPOIECCOB HA COCTOSHUC
MIPUPOIHON U COLIMATLHON CPE/Ibl, OTBETCTBEHHOCTH 32 COCTOSIHUE MTPUPOIHBIX PECYPCOB, YMEHUI
¥ HaBBIKOB Pa3yMHOT'O MTPUPOJIOIONB30BAHMS, HETEPITUMOTO OTHOIICHUS K JICHCTBUSM,
MPUHOCSIIMM BpeJ SKOJOTHH; MPUOOPETEHHE OTbITa KOJIOT0-HAIIPABICHHOM 1eATeIbHOCTH;

5. lonynapuzayuu HayuHvlx 3uanull cpeou demeti (Llennocmu nayunoeo no3Hanus,)

MupoBo33peHYECKUX TMPEACTABICHUH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U COCTABIISIOIINX OCHOBY JUISI TOHUMAHUS CYNTHOCTH HAyYHOW KapTHUHBI MHPA;
MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBSI3SIX UEIOBEKA C
NPUPOHOHN CPeNIoif, O PO IpeMeTa B IIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO3HABATEIBHBIX MOTHBOB, HAIPABIEHHBIX HA TOJyYE€HUE HOBBIX 3HAHUU MO MPEIMETY,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

MO3HABATEIbHOH ¥ HMH(POPMAIIMOHHOW  KYJIBTYpPH, B TOM 4YHCIIE€ HABBIKOB
CaMOCTOSITEIIEHOM PabOTHl ¢ YY4eOHBIMH TEKCTAMH, CIIPABOYHOM JIMTEPATYpOH, JIOCTYITHBIMHU
TEXHUYECKUMHU CPeJICTBaMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

MHTEepeca K 00YYCHHUIO M MTO3HAHUIO, JII0003HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo0o0Opa3oBaHUIO0,  HMCCIEAOBATEIbCKOM  JEATENBHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HAIPABJICHHOCTH W YPOBHS OOYUYCHHS B TabHEHIIIEM;

6. Qusuueckoeo éocnumanus u opMupo8aHus Kyibmypovl 300p06bs

OCO3HAHHUS IICHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KW3HMU, OCO3HAHHS MOCIEACTBUM U HENMPHUITHS BPEIHBIX
NPUBbIUEK, HEOOXOJUMOCTH COOIOICHHS ITPaBUII 0€30MaCHOCTH B OBITY U peaIbHOM KU3HHU;

7. Tpyooeoeo socnumanus u npogpeccuoHaibHo20 camoonpeoeeHus



KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJE3HOH,  yueOHO-
HCCIIEI0BATENBCKOM, TBOPUECKOW U JIPYTUX BUAAX JACSATEIBHOCTU; UHTEPECA K MPAKTUYECKOMY
U3ydeHHIo mnpodeccuii W Tpyda pasIUYHOrO pojaa, B TOM YHCIE HAa OCHOBE IPUMEHEHHUS
MPEeIMETHBIX 3HAHWM, OCO3HAHHOIO BBHIOOpA HHIUBUAYAIbHOW TPACKTOPUHU MPOJIOJIKEHHS
o0Opa3oBaHUs ¢ Y4E€TOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K IMPEAMETY, OOIIECTBEHHBIX
MHTEPECOB U MOTPEeOHOCTEH;

8. Jxonoeuueckoeo socnumanus

HKOJIOTHYECKH LIEIeCO00pa3HOro OTHOMICHHUS K IPUPO/IE KaK UICTOUYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUS IIEHHOCTH 370POBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (H3HMYECKOMY M ICHUXHYECKOMY 3/0pPOBBIO,
OCO3HAHHUSA IICHHOCTH COOIIOACHMSI IPaBUI 0€30MaCHOTO MOBEACHUSI IIPU paboTe ¢ BeleCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHSTH 3HAHMUS, [TOJIydaeMble MPU U3YyYEHHUH MPEAMETa, [l pelIeHUs
3a/1a4, CBA3AHHBIX C OKPYXKAlOLIEH CPEIOM, IOBBIILICHUS YPOBHS JKOJOTMYECKON KYJIbTYpHI,
OCO3HaHHUS TT1I00aJTLHOTO XapaKTepa SKOJOTMUYECKUX MPoOIeM U IMyTel UX pelieHus: IoCpeiCTBOM
IIpEeIMETa;

9KOJIOTUYECKOI'O0 MBIIUICHUS, YMEHUsI PYKOBOJCTBOBATHCS MM B I103HABaTEIbHOM,
KOMMYHUKATUBHOM U COLIMAIIbHOM MPAKTUKE.

1.2 MeTtanpeaMeTHbIe Pe3yabTaThl:

1) onpedenenue neneit COOCTBEHHOTO 00YUYCHUS, TOCTAHOBKA U (POPMYIUPOBAHUE TSI C€OsT HOBBIX
3a1a4;

2) nnamupoeanue TyTEH IOCTIDKCHUS JKENAEMOro pes3yibTata OOy4eHHs XHMHH Kak
TEOPETUYECKOI'0, TAK U KCIIEPHUMEHTAIILHOTO XapaKTepa;

3) coomnecenue cBOUX NEHCTBUI C MJIAHUPYEMBIMHU PE3yJIbTaTAMHU, OCYUeCmeieHue KOHTPOIIS
CBOCH JICATCIILHOCTH B TIPOIIECCE JOCTHKCHHSI Pe3yJIbTaTa, onpeodeierue Clioco00B IeUCTBUN TIpH
BBITIOJTHEHUH J1a00paTOPHBIX M MPAKTUYECKUX PAOOT B COOTBETCTBHH C MpaBUIAMU TEXHHUKHU
0€30I1aCHOCTH;

4) ompedenenue MCTOYHUKOB XUMHYECKOW HH(OpPMAIMHU, MOIYYCHHE M aHAU3 €€, CO3daHHe
MH(OPMALIMOHHOTO IPOAYKTA U €r0 NMPE3eHTaLUs;

5) ucnonvzosaHue OCHOBHBIX MHTCIJICKTYAJIbHBIX onepaum‘/i: aHaJIn3a U CUHTEC3a, CPABHCHUA U
cucreMaTus3aluu, O606H_ICHI/I$I " KOHKPCTHU3alWU, 6bliejieHie TPUINHHO-CIICACTBCHHBIX CBsA3EH U
nocmpoeHnue JJOrH4eCKoro pacCy’KacHus 1 yMO3aKITOYCHH A (I/IHJIYKTI/IBHOFO, ACAYKTUBHOTI'O U 110
aHaJ'IOI‘I/II/I) Ha MaTepuajlic ECCTCCTBCHHO-HAYYHOI'O COACPIKAHUS;

6) ymeHue Co31aBaTb, IPUMCHATb U HpeO6pa3OBLIBaTB 3HAaKN U CUMBOJIbI, MOACIN U CXEMbI IJIA
pemicHuA y‘-Ie6HI)IX 1 IO3HABAaTCIbHBIX 3aJ1a4,

7) ¢opmuposanue W pazeumue SKOJIOTUYECKOTO MBIIUICHHUS, yYMEHHE INPHUMEHSITh €ro B
M03HABATEJIbHON, KOMMYHHUKAaTUBHOMN, COLIMATILHOM MPaKTUKE U TPO(ECCHOHATBbHOW OPHEHTALINN;

8) cenepuposanue et n onpeeNeHNe CPEICTB, HEOOXOJUMBIX VTS UX PeaTH3ainu.

1.3 IlpeameTHbIe pe3yJIbTATHI:

1) ymenue 0603HAUYATh XMMHUYECKHE JJIEMEHTHI, HA3bIBaTh UX M XapaKTEPH30BaTh Ha OCHOBE
MoJI0KeHUs B nepuoandeckon cucreme 1. 1. Menneneena;

2) gpopmynuposanue W3yICHHBIX TOHSATHUI: BEIIECTBO, XMMUYCCKHN SJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, MPOCTOE U CI0KHOE BEIIECTBO, XMMUYECKAsT PEAKIUs, BUIbl XUMHUYECKHX
peaKkuui U T. I1.;



3) onpeodenenue no hopmysam cocTaBa HEOPraHUICCKUX U OPTaHUYECKUX BEIICCTB, BAJICHTHOCTH
aTOMOB XMMHMYECKUX 3JIEMEHTOB WJIM CTENIEHU UX OKHCIICHUS;

4) nonumarue nHPOPMAIMH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, (POPMYIIbI U ypaBHEHHS;

5) ymenue knaccuguyuposams nNpocThie (METAILIbI, HEMETAJUIbI, 0JIATOPOHBIC Ta3bl) M CJIOXKHbBIC
(OMHapHBIC COCTUHEHUS, B TOM YHCIIC U OKCHJIBI, & TAK)KE THAPOKCHIBI — KUCIIOTHI, OCHOBaHUS,
aM(pOTepHBIC THAPOKCHUIBI — U COJIN) BEIIECTBA;

6) dopmyruposanue nepuOIMIECKOTO 3aKOHA, 00bACHEHUe CTPYKTYPbI U HHQOpMALIUHU, KOTOPYIO
HeceT MepuoanyYecKas cucTtemMa Xumuueckux siemeHtoB J[. M. MenneneeBa, packpwvimue
3HAUEHUs NEPUOJANYECKOTO 3aKOHA;

7) ymenue xapaxmepu306ampv CTPOCHUE BEIIECTBA — BH/bl XMMHYECKUX CBSI3CH M THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpoeHUs] aTOMOB XUMHUYECKHX 3JIECMEHTOB C MOPSAKOBBIMU HOMepamu 1—20 u 26,
omoobpadicenue UX ¢ OMOILBIO CXEM;

9) cocmasnenue GOpMya OKCHAOB XHMHUYECKHX O3JCMEHTOB M COOTBETCTBYIOIIMX UM
TUAPOKCHUJIOB;

10) nanucanue CTPYKTYPHBIX (OPMYJI MOJIEKYISAPHBIX COCTMHEHHHA W (GOPMYJIbHBIX €IUHHIL
MOHHBIX COCJIMHEHHI MO BaJICHTHOCTH, CTETICHN OKUCJICHHS HJIN 3apsly HOHOB;

11) ymenue @opmyruposams OCHOBHBIE 3aKOHBI XHMHHU: IIOCTOSHCTBA COCTaBa BEILICCTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAHEHHUsI MacChl BELLIECTB, 3aKOH ABOTafipo;

12) ymenue popmynupoeanms OCHOBHBIC MOJIOKECHUSI ATOMHO-MOJICKYJISIPHOTO YYCHUSI U TEOPHU
AIEKTPOIUTUYECKON TUCCOLIUAIUY;

13) onpedenenue npu3HAKOB, YCIOBHUI MPOTEKAHUS U MPEKPALICHHS XUMUICCKUX PEAKIIH;

14) cocmaenenue MONEKYISIPHBIX YPAaBHEHUI XMMHUYECKUX PEaKIHUid, MOATBEPKIAIONINX O0IIHe
XUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB M OTPAXKAIOIIUX CBS3U
MEXy KJaccaMy COeIMHEHMIH;

15) cocmaenenue ypaBHEHHI peakiuii ¢ y9acTHEM 3JICKTPOJIMTOB TAK)KE B MOHHOM (opMe;

16) onpedenenue MO0 XUMUYECKUM YPABHEHUSM IMPHUHAJICKHOCTH PEAKIMN K ONpPEACTIEHHOMY
TUIY WK BUY;

17) cocmaenenue ypaBHEHU# OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHI C MOMOIIBI0 METO/A
AJIIEKTPOHHOTO OajaHca;

18) npumenenue NOHATUN «OKUCICHUE» M «BOCCTAHOBJICHUE) IS XapaKTEPUCTHKH XUMHUUCCKUX
CBOMCTB BEIIECTB;

19) onpeoenenue ¢ TOMOIIBIO KaUeCTBEHHBIX PEAKIIUI XJIOPH/I-, CYIb(aT- U KapOOHAT-aHUOHOB U
KaTHOHAa aMMOHHUS B PacTBOPE;

20) oOwsicHeHue BTASHUS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHIA;

21) ymenue xapakmepuzosams NOJI0KEHUE METAIUIOB U HEMETAJUIOB B MIEPHOINYECKON CUCTEME
AIIEMEHTOB, CTPOEHHE UX aTOMOB U KPUCTAJLIOB, 00IHe (PU3NIecKie U XUMHUUECKHUE CBOMCTBA;

22) obvschenue MHOTOOOpa3Msi MPOCTHIX BEIIECTB SBJICHHEM aJUIOTPONHMH C YKa3aHUEM o€
NPUYKH;

23) ycmanosnenue pa3nuuuil TUAPO-, THPO- U DIIEKTPOMETATUTYPTUH U UWLTIOCHMPUPOSAHUE ITHX
pa3auuuii IpUMepaMu MPOMBIIIIEHHBIX CIIOCOO0B MOTYYSHHS METAJIOB;



24) ymenue oasams ob0uIyt0 Xapakrtepuctuky snemeHToB |, I, VIIA rpynm, a Taxke Bomopona,
KHCIJIOPO/JIa, a30Ta, cepbl, hocdopa, yriepoia, KpeMHHS 1 00pa30BaHHBIX UMHU ITPOCTHIX BEIIECTB
U BOXHEHIIUX COEIMHEHUH (CTpOCHHE, HAaXOXKICHHE B MPUPOJE, MOJydeHHe, (pusnueckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE);

25) ymeHue onucvieams KOPPO3HIO METAIIOB M CIIOCOOBI 3alUTHI OT HEE;

26) ymenue npouzsooums XUMHYECKUE PACUETHI C UCIIOJIH30BAaHUEM MOHITHH «MaccoBas HOJIS
BEILIECTBA B CMECH», «KOJUYECTBO BEILECTBA», «MOJISIPHBIA 00BbEM» 110 (hOpMyJIaM U ypaBHEHUSAM
peaKLuii;

27) onucanue CBOUCTB ¥ MPAKTUYECKOTO 3HAUCHHUSI M3yUCHHBIX OPTaHMYCCKUX BEILECTB;

28) gvinoaHeHue 0003HaYEeHHBIX B IIporpaMme SKCIIEPUMEHTOB, pacno3Hasarue HECOPraHn4CeCKUuXx
BCIICCTB IO COOTBCTCTBYIOIIHNM IIPHU3HAKAM,

29) cobnioodenue npaBui 6€30MacHON PabOThI B XUMUYECKOM KaOuHeTe (JlabopaTopuH).



2. Conep:xanue Kypca XuMHH
8 KITACC
HavanbHble NOHATHSA U 3aKOHBI XUMUM
Tena u BemiecTBa. CBOICTBa BeEIIEeCTB. JTAJIOHHBIC (PU3WUYECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepuanoBeieHre. Polib XMMUU B ’KU3HH COBPEMEHHOTO o01iecTBa. OTHOIICHHE
obmrecTBa K XUMHUH: XeMorust 1 xeMohoOwus.

Metonel m3yuenuss xumuu. HaOmiomenue. OkcrnepumeHnT MogenupoBanune. Mopaenu
MaTepHualbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

l'azpr. XKunkoctu. TeEpnple BemecTBa. B3auMHble nepexonbl MEXIy arperaTHbIMHU
COCTOSIHMSIMU BEIIIECTBA: BO3TOHKA (CyOnumalus) U 1ecyoiMManusi, KOHJIEHCAllUs U UCTIapeHue,
KPUCTAJUIU3aLHUs U [IJIABJICHUE.

dusnyeckue ABieHUsA. YucTble BEMIECTBA U CMECU. [ OMOTE€HHBIE U TE€TEPOT€HHBIE CMECH.
Cmecu razoob0pasnble, kujkue u TBEpAbIC. CrocOObl pa3feNieHusi CMeceil: MeperoHka, Wiu
TUCTWUIALMS,  OTCTauBaHHWe,  (UIBTpOBAaHME,  KPUCTAUIM3ALMS  WIM  BBIIAPUBAHHE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoboB B 1a00paTOPHOI MpaKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE D3JIEMEHTBl. ATOMBI U MOJIEKYJbl. [IpocTble W ClOXHBIE BeEllIECTBa.
AmoTponus Ha npumepe Kuciaopoaa. OCHOBHbBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YUEHHUSL.
Hownsl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

3Haku (CUMBOJIBI) XHMHYECKHX 3JeMeHTOB. WHpopmamms, KOTOpPYIO HECYT 3HAKu
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTMSI HAa3BaHUW HEKOTOPBIX XHUMHYECKUX JIIEMEHTOB.
[lepuoanueckas tabiuua xumuueckux sieMeHToB [[. M. MenzeneeBa: KOPOTKONEPUOAHBIA U
JUTMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. [ maBHas U moOoYHas MOATPYIIEL, UIH A- U
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumuyeckue Qopmynsl. Muaekcsl u xkod@duimentsl. OTHOCUTENbHAS MOJEKYIApHas
Macca. MaccoBasi 1oJl XUMHUYECKOIO 3JIEMEHTa B COeqUHEHUH. MHpopmanus, KOTOpY0 HECyT
XUMHUYECKHE (DOPMYIIBIL.

Banentnocts. CtpykTypHBIe (GOpMYabl. XUMHUYECKHUE DJIEMEHTHI C MOCTOSIHHOM U
NEpEeMEHHOI BaJleHTHOCThIO. BBIBOJ (opMynbl coenumHeHHs 1o BajeHTHOCTU. OmpenerneHue
BaJEHTHOCTH XUMHUYECKOI0 »dJIeMeHTa 1o ¢opmyne BemectBa. CocTaBieHue Ha3BaHUN
COEIMHEHUH, COCTOSALINX U3 ABYX XUMHUYECKUX JIEMEHTOB, I10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB.

XUMHUECKHUE peaklnu. PeareHTsl M IpOAYKThI peakiuu. [[pu3Haku XuMHUYECKUX peaKIuil.
VYcnoBus uX TpoTeKaHUs U OpekpamieHus. Peakuuu ropeHus. OK30T€pMHUYECKHE U
DHAOTEPMHUUYECKUE PEAKIINH.

3aKOH COXpaHEHHs MaccChl BEIIECTB. XuMuieckue ypaBHeHUs. CocTaBIeHNEe XUMUYECKUX
ypaBHeHMH. THpOpMaILus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Krnaccudpukanys XuMHUYECKUX peakIUil MO COCTaBy M YMCIY PEareHTOB U MPOIYKTOB.
Tunbl XUMUYECKHUX peakuui. Peaknmu coeluHEHHs, pa3/IOKEHUs, 3aMelleHHs M OOMEHa.
KaranusaTopsl u katanms.

JleMoHCTpanun
Konnekuust MatepuanoB U U3EIUN U3 HUX.
Mojenu, UCIIONIb3yeMble Ha YpoKax (pu3uku, OMOIOTUU U reorpadum.
OOBbEMHBIE U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XUMHUECKHUX BEIIECTB.
Monenu KpucTasIn4ecKuX peméToK.
Cobupanue npudopa 175 NoTydeHHs ra3a u IpoBepKa ero repMeTuYHOCTH.
Bosronka cyxoro 5b1a, Moja Uiy HagTaauHa.
ArperaTHble COCTOSIHUS BOJIBI.
Pa3nenenne qByx HECMEIIMBAIOIINXCS KUKOCTENH ¢ TOMOIIBIO I€TUTEIbHON BOPOHKH.
Juctunnsatop u ero padora.
YcranoBka a1 puiabTpoBaHus U €€ padboTa.
YcTaHoBKa /715 BeIIapuBaHus U e€ padora.
Kosexust 6bITOBBIX IPUOOPOB A PUIBTPOBAHUS BO3AYXa.



e Paznenenne kpacsmiero BemecTBa (uomacTepa € IOMOIIBIO MeToJa OyMa)kKHOM
xpomarorpaduu.

Mojenu aquIoTPONHBIX MOAU(PHUKAIUN YIIIepoaa U Cephl.

ITony4yenue o30Ha.

oprpetst 1. 5. Bepuennyca u JI. . Menneneesa.

KopoTkoneproaublii ¥ JJIMHHONIEPUOAHBI BapUaHTHI Ilepuoandeckon cucremst [l M.
Meunneneesa.

KoHcTpynpoBaHue mapocTep;KHEBBIX MOAEICH MOJIEKYII.

Arnmnapar Kunna.

Paznoxxenne 6uxpomara aMMOHHS.

I'openue cepsl 1 MarHUEBOH JICHTBI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.

OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACChI BEILIECTB.

['openue pochopa, pacTBOpeHHE MPOAYKTA TOPEHUS B BOJE U UCCIIEOBAHUE TTOITYYEHHOTO
pacTBOpa JIAKMYCOM.

B3anMozeincTere COSIHOW KUCIIOTHI C LIMHKOM.

e Tlonyuyenue ruapoxcuna meau(Il) u ero pasnoxenue npu HarpeBaHUU.

JlabopaTopHblie ONBITHI
* O3HaKOMJIEHHUE € KOJUIEKIIMEH J1abopaTOpHON MOCYIbI.
* [IpoBepka repMeTHYHOCTH MPUOOPA IS TTOTYISHUS Ta30B.
* O3HaKOMJIEHUE ¢ MUHEpallaMH, 00pa3yIOLIMMU IT'PaHMUT.
* [IpuroroBiieHrEe TeTEpOreHHON CMECH ITOPOIIKOB CEPBI C JKEJIE30M U UX Pa3/IeICHHE.
* B3aumopelicTBie pacTBOPOB XJIOPUIOB U HOAMIOB KaJIKsl C paCTBOPOM HHUTpaTa cepedpa.
* [Tonyuenue runpoxcuna meau(Il) u ero B3anmopelicTBue ¢ CEpHOM KUCIOTOM.
* B3aumopelicTBue pacTBopa cofibl C KUCIOTOM.
* [IpoBepka 3aKOHa COXpAaHEHHS MaccChl BELECTB HA MPUMEpE B3aUMOACUCTBUS IIEIOUU C
KHUCJIOTOM.
* [IpoBepka 3aKOHa COXpAaHEHHS MacChl BEUIECTB HA MPUMEPE B3aUMOJEHUCTBUS IIEIOUYHN C
conwto xene3a(Ill).
» Paznoxxenue nepokcuga Bojopoaa ¢ nmomMoinpio okcuaa Mapranua (IV). 11. 3amemenue
JKEJIE30M MEM B METHOM KYIIOpPOCE.
IpakTuyeckue padoThl
1. [IpaBuna TeXHUKU O€30MACHOCTH U HEKOTOPBIE BUJIBI paOOT B XUMHUECKON J1ab0paTOpHH
(xabuHEeTe XUMHUN).
2. Habmroienue 3a ropsiiieit cBe4oil.
3. Ananmu3 o4BsI (aHANOT PaboThl «OUYUCTKA MOBAPEHHOHN COJINY).

BaxkHelilue npeacraBuTe/ M Heopranmyeckux Bemects. KosimuecTBeHHbIe OTHOLIEHUS B
XUMHH
Cocras Bo3ayxa. [TonsTre 06 00bEMHOM 1071e () KOMIIOHEHTA IPUPOIHOM Ta30BOM CMECH
— Bo3ayxa. Pacu€r 0o0pEMa KOMITIOHEHTa Ta30BOI CMECH TI0 €r0 00BEMHOM J10J1€ U HA00OPOT.
Kucnopoa. O3on. Ionydenue kucnopona. Codupanue u pacro3HaBaHHE KACIOPO/a.
XUMHYEeCKHE CBOWCTBA KMCIIOPO/ia: B3aUMOJEICTBHE ¢ MeTaJlJIaMH, HEMETaJJIaMHU U CJI0KHBIMU
BeniectBami. [Ipumenenne kucinoponaa. KpyroBopor kuciaopojia B IpUpo/Ie.

Oxkcuapl. OOpa3oBaHue Ha3BaHUH OKCHIOB MO UxX dopmynam. CoctaBieHue Gopmyt
OKCHJIOB I10 UX Ha3BaHusAM. [IpencTaBuTenn OKCHIOB: BOJA U YITIEKUCIbIN ra3, HerameéHas
U3BECTb.

Bognopon B nmpupone. dusnueckue 1 XMMUUECKHUE CBOMCTBA BOJOPO/IA, €T0 NOJyYEHUE U
pUMEHEHHE.

Kucnotsl, ux cocraB u ux kinaccudukauus. Muaukaropel. Tabnuua pacTBOpUMOCTH.
CepHasi 1 CosiHasi KUCIIOThI, UX CBOMCTBA U MPUMEHEHHE.



Conu, ux cocraB M Ha3BaHus. PacTtBopuMocTh coseil B Boxe. [lpeacraBurenu coneil:
XJIOpU HaTpus, KapOoHAT HaTpusl, pocdaT KambIusl.

[TocTostnnass ABoraapo. KommuectBo BemiectBa. Monbs. Momsipnas macca. KpaTubie
€MHULBl U3MEPEHUs KOJIMYECTBA BEUIECTBA — MWUIMMOJb U KWJIOMOJb, MUJUIMMOJSIpHAs U
KWJIOMOJISIPHAsI MAcChl BEILIECTBA.

Pacuétel ¢ ncnonp30BaHNEM MOHITHIN «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MAcCay,
«IOCTOSIHHAS ABOTaZpO».

3akoH ABoraapo. MossipHbIid 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh
rasa o Apyromy rasy.

KpatHbple enuHUIBI W3MEPEHHUS — MUJUIMMOJSIPHBIA W KHJIOMOJSPHBIH 00BEMBI
ra3000pa3HbIX BEILIECTB.

Pacu€rel ¢ HWCnonb30BaHUMEM IOHATHN «KOJWYECTBO BEIIECTBA», «MOJISIPHAs Maccaw,
«MOJISIPHBII 00BEM ra30By», «UUCIO ABOTAIPO».

I'uapocdepa. KpyroBopoT Boas! B ipupoae. Puznveckrue 1 XMMUYECKHUE CBOWCTBA BOJBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBaHusl, uX cocTaB. PacTBOpuMOCTb OCHOBaHHUH B Boje. VI3MeHEHHE OKpacKu
WHJIUKATOPOB B IENOYHOM cpene. IlpeacraBurtenu mienoueid: TMAPOKCHUIBI HATPUs, Kallus U
KaJIbLIHSL.

PactBoputens u pactBopéHHOE BenecTBO. PacTBophl. PactBopenue. ['maparsl. MaccoBas
JI0JIs1 pacTBOPEHHOIO BellecTBA. Pacy€Thl, CBSA3aHHBIC C UCIOJIB30BAHUEM ITOHATUS «MacCOBas
JI0JIsI pACTBOPEHHOTO BEUIECTBAY.

JdemMoHcTpauuu
Onpenenenue coiepkanus KUCIOPOaa B BO3yXe€.
[Tonyuyenue kucmopoa pa3ioKEeHUEM IepMaHraHaTa Kajaus U IepoKCuaa BoJIOpoa.
Cobupanue MeToZ0M BBITECHEHHUS BO3yXa U BOJIBI.
PacnoznaBanue kucnopona.
['openue maruusi, *enesa, yris, cepsl U pocdopa B KUCIOPOE.
Konnekuus okcuios.
[Tony4yenue, cobupaHue 1 pacro3HaBaHHE BOJIOPOJIA.
I'openne Bogopona.
B3aumoneiictBue Bogoposa ¢ okcuaom meau(1l).
Kosnekuus MuHepanbHbIX KACIIOT.
[TpaBuiio paz0aBieHMs cEpOil KUCIOTHI.
Komnexkuus conei.
Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEN B BOJIE.
Hekotopsle MeTamibl, HEMETANIbl MU COEAMHEHUS C KOJMYECTBOM BELIECTBA,
paBHBIM 1 MOJIb.
Monens MosipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
e Koeknusa oCHOBaHUH.
JlabopaTopHbIe ONBITHI
* [TomyTHEHHE N3BECTKOBOW BOJIBI NP MTPOITYCKAHUH YIJIEKUCIIOTO rasa.
* [Tonyuenne BOAOpOaa B3aUMOJICUCTBUEM LIUHKA C COJITHOM KUCIIOTOM.
* Pacnio3HaBaHue KUCIOT € TOMOIIBIO UHIUKATOPOB.
* lI3MeHeHne OKpacKu MHAMKATOPOB B LIEIOYHOU Cpee.
* OsHakOMJIEHHME C IIpenaparamMM JOMAllHEW WM IIKOJbHOM alTeyKh: pPacTBOPAMH
MepOoKCHUa BOJ0PO/Ia, CHUPTOBOM HACTOMKH MOJa, AMMHAKA.
IIpakTuyeckue padoTnl
4. lony4yenue, coOupaHue u pacrno3HaBaHUe KUCIOPOa.
5. [lonyyenune, coOupanue u pacrmo3HaBaHHUE BOJOPO/A.
6. [IpuroroBnenue pacTBopa ¢ 3aJJaHHON MacCOBOM 10J1€i1 paCTBOPEHHOTO BEUIECTBA.

OcHOBHbBIE KJIACCHI HEOPraHNYEeCKUX coeIUHEHUI



OO6o6menne cBeneHudt 00 OKcHIax, WX KilaccH(UKAIMKM, HA3BAaHUSX M CBOMCTBAX.
CnocoObI TOTyYeHHUST OKCHUIIOB

OcHoBanus, ux Kinaccuukarys, Ha3BaHHUs M CBOMCTBA. B3anMoelicTBUe ¢ KUCIOTaMH,
KHCJIIOTHBIMH OKCHJAaMU U COJIIMH. Pa3nokeHHe HepacTBOPUMBIX OCHoBaHUK. CrocoObl
MOJY4YECHUSI OCHOBAHUM.

Kucnotel, ux kimaccudukanms u HazBaHus. OOImMEe XWMHUYECKHE CBOWCTBA KHCIIOT.
B3aumoneiicTBue KHCIOT € MeTalIaMH. DJEKTPOXUMUYECKHM pAJl HAMpPSKEHUUW METaslIoB.
BzaumopneiicTBue KMCIOT ¢ OKCHIaMH METaJUIoB. B3auMonaeiicTBHe KUCIOT C OCHOBAaHUSMH —
peaknus HeHTpanu3anuu. B3auMozaeicTBrue KUcioT ¢ coisiMu. [lomydeHne O€CKUCIOPOIHBIX U
KUCJIOPOACOAECP/KALINX KUCIIOT.

Comn, wux kiaccuduKamus W CBOWCTBA. B3ammopmelcTBHe coeil ¢ MeTaIaMH,
0COOEHHOCTH 3THX peakuuii. B3aumopeiictBue coseii ¢ coysiMu.

['enernueckue psAnpl MeTalyia M HeMeTauia. ['eHeTudeckas CBA3b MEXAYy KiaccaMu
HEOPraHWYECKUX BELIECTB.

JlaGopaTopHble ONBITHI
* B3aumoeicTBre OKCHIa KaJIbIUs C BOJOM.
* [lTomyTHEHHE U3BECTKOBOU BOJBI.
* Peakuus HelTpanu3anuu.
* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3aumoaelicTBre ¢ KUCIOTOM.
* Paznoxenue ruapoxcuna meau(1l) npu narpesanuu.
* BzauMoeicTBrEe KUCIOT C METalJIAMHU.
* B3aumoencTBHE KUCIIOT C COJISIMH.
* O3HAKOMIICHHE C KOJIJICKIIUEH COIeH.
* Bzaumoneticteue cynnhara menu(Il) c sxene3zom.
* B3auMoelcTBHIE COMIEH C COIIMMU.
* 'eHeTnueckas CBSA3b MEXAY KJIACCaMM HEOPraHWYECKUX BEIIECTB HA MPUMEPE COCAMHEHUU
MEau.
IIpakTuyeckue padoTsl
7. PemieHue 5SKCHEpUMEHTANbHBIX 3a1ad Mo TeMe «OCHOBHBIE KJIacChl HEOPTraHMYECKHX
COCTUHEHUINY.

Ilepuoauyecknii 3aKOH U NEPUOAMYECKAS CHCTEMAa XUMHYECKHUX daeMeHnToB /1. U.
Menpneseesa. CTtpoeHue aTtoma

EcTecTBeHHBIE CEMENCTBA XMMHMYECKUX JJIEMEHTOB: IIEJIOYHBIE M IIEIOYHO3EMEIIbHbBIC
METaJllbl, TaJIOreHbl, HHEPTHBIE (Oaropoaneie) rasel. AMdoTepHOCTh. AM(OTEpHBIE OKCUABI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpsitue JI. 1. MeHaeneeBbIM NEpUOAUYECKOTO 3aKOHA U CO3JaHUE UM NEPUOINYECKON
CHUCTEMBI XUMHYECKUX DJIEMEHTOB.

ATOMBI Kak ¢opMa CyLIECTBOBaHMS XMMUYECKHX 31€MEHTOB. OCHOBHBIE CBEIECHUS O
CTpOCHMH aTOMOB. JloKka3zaTenbcTBa CIOKHOCTH CTpoeHuss atomoB. OmbiTel Pesepdopra.
[InanerapHast MOJIeIb CTPOECHHUS aTOMA.

CocraB aTOMHBIX s7ep: NPOTOHBI, HEUTPOHBL. (THOCUTENBHAS aTOMHas Macca.
B3auMocBsI3b NOHATHH «IIPOTOHY», KHEUTPOH», KOTHOCUTENIbHASE ATOMHAsI Macca.

Mukpomup. OnekTpoHbl. CTpO€HHE 3SJIEKTPOHHBIX YPOBHEH AaTOMOB XHUMHYECKHX
aneMeHToB 1—20. [ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3ortonbel. @usnuecknii cmpicii cuMBONIMKK [leprogudeckoit cucreMbl. CoBpeMeHHas
(bopMynHpoBKa IEPUOTUUECKOTO 3aKOHA. VI3MEHEHUs CBOMCTB 3JIEMEHTOB B IIEpHOJIaX U IPyIIax
KaK (DYHKIIMSI CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepUCTHKa DJJIEMEHTA-MeTalllla W JJIEMEHTa-HEMETaJlla II0 MX II0JIOKEHHUIO B
MepUOINYECKON cucTeMe XxumMuieckux 3neMenToB Jl. 1. Menpaeneesa.

JleMoHCTpanun
e Paznuunbie popMbl TAOIHII TEPUOTUIECKON CUCTEMBI.
e  MogenupoBanue nocTpoeHus nepuogudeckon cucremsl /1. . Menneneena.
e Mogenu aTOMOB XUMHUYECKUX JIEMEHTOB.



e Mouenu aTOMOB 3J1eMEHTOB 1—3-T0 mepuooB.
JlabopaTopHbIe ONBITHI
* [Tomydaenne am¢poTepHOTO THAPOKCHIA U UCCIIEAOBAHUE €T0 CBOMCTB.

XuMHYecKas CBA3b

Honnas xumMuieckas cBs3b. FIoHbI, 00pa30BaHHBIC aTOMaMH METAJIJIOB U HEMETAIUIOB. CXEeMBbI
00pa30BaHUs MOHHOM CBS3U U1 OMHAPHBIX cCOeIUHEHNH. MIOHHBIE KpUCTAIIMYECKUE PEIIETKU U
¢u3nueckue CBOWCTBA BEUIECTB C 3TUM TUIOM peméTok. [loHsTHe 0 QopMynbHON eauHHUIE
BELIECCTBA.

KoBasieHTHast XuMH4YECKasi CBA3b. DIEKTPOHHBIE U CTPYKTypHBIE popmyibl. [loHsTHE O
BasieHTHOCTH. KoBaneHTHas HemossipHas cBs3b. CxeMbl 00pa30BaHUS KOBAJIEHTHOM CBS3M JIS
OMHApHBIX COeIMHEHUN. MOJEKyIsIpHbIE U aTOMHbIE KPUCTAJUNIMYECKUE PEIIETKH U CBOMCTBA
BELIECTB C TUM THUIIOM PELIETOK.

DneKTpoOTpUUATENbHOCT. PsAn  anexkTpoorpuniarenbHoctd. KoBaneHTHast mnosisipHast
XUMHYecKast cBa3b. JJunons. Cxembl 00pa3oBaHMsl KOBaJIEHTHON NOJSPHON CBA3M JUIsl OMHAPHBIX
COeTMHEHU . MOJIEKYIISIPHBIE M AaTOMHBIE KPUCTAIUNINYECKUE PEIIETKU U CBOMCTBA BEIIECTB C ’TUM
TUIIOM PEUIETOK.

Meramumueckass XHMHMYECKass CBS3b M METaUIMYECKas KPUCTALNIMYECKas pPEIIETKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. EnnHas npuposa XMMHUYECKUX CBSI3EH.

JleMoOHCTpaL U
e Buneodpparments! u crnaiinbl «/loHHAs XUMHUYECKAs CBSI3b.
e  Kourekius BEemEeCTB ¢ HOHHOW XUMUYECKON CBA3BIO.
e Mopenu MOHHBIX KPUCTAJUIMYECKUX PELIETOK.
e Buneogpparments! u cnaiiasl «KoBajleHTHas XUMUYECKask CBSI3bY.
e KoJsuteknus BelecTs MOJIEKYJISIPHOTO U aTOMHOIO CTPOEHHUS.
e Mopenu MOJEKYJIAPHBIX U aTOMHBIX KPUCTAJUINYECKUX PEIIETOK.
e Buneodpparments! u crnaiiipl «MeTananueckasi XMMUYEcKas CBSI3b».
e Komneknus «MeTalasl U CIUIaBbI».
e BsaumopnelicTBHe IIUHKA C CEPOM, CONAHOM KUCIOTOM, XaopuaoM meau (I1).
e ['opeHue maruus.
e B3saumonelcTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONBITHI
* 13rotoBiieHre MOJEIH, WIUTFOCTPUPYIOLIEH CBOMCTBA METAJUINYECKON CBSI3H

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE pPeakuumn

Crenens okuciienus. CpaBHEHHE CTETICHH OKUCIIECHUS U BaICHTHOCTHU. [IpaBmia pacuéra
CTEeTNeHe OKUCIeHHs 110 PopMyTIaM XUMUYECKUX COeTUHEHUH.

OKHCIUTETEHO-BOCCTAHOBHTEIbHBIC peakiuu. OmnpejenieHue CTeIeHeH OKUCICHHS IS
DIIEMEHTOB, O0Opa3yIOIIMX BEIIECTBAa pa3HbIX KlaccoB. Peaknuu WOHHOrO OOMEHa WU
OKHCJIHUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIMN. OKHCIIUTENL U BOCCTAaHOBHUTCIIb, OKHCJIICHHE U
BoccTaHoBJeHHe. (CocTaBleHHUE YpPaBHEHUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —peaKIni
METO/IOM IJIEKTPOHHOTO OajaHca.

9 KJIIACC
IToBTOpEeHue U 00001IeHHE CBeIEHUIT 110 KYypcy 8 kiacca
bunapnsie coequnenus. OKCHIBI coieoOpasyromue u Hecoaeoopasyomue. [ uapoKcus:
OCHOBaHUs, aM(OTEpHBIC THIPOKCHJIBI, KHUCIOPOICOJCpIKAIIHE KUCIOThL. CpemHue, KHCIbIC,
OCHOBHBIE U KOMITJICKCHBIE COJIH.
O06o0meHre cBeICHNH 0 XUMUYECKHUX peakiusix. Kiaccudukanus XuMHUIeCKUX PEaKIIuid o
Pa3IMYHBIM NIPU3HAKAM: COCTABY U YHCITY pearupyrommx 1 00pa3yroxcs BEIECTB, TEIJIOBOMY
ahdexty, o00paTUMOCTH, W3MEHEHHIO CTETCHEH OKHUCICHHS DJJIEMEHTOB, OO0Opa3yrOIINX



pearupyromue BEeUIeCTBa, arperaTHOMY COCTOSIHUIO PEarupyroluX BEILECTB, MCIOJIb30BaHUIO
KaTajau3aTopa.

IlonsiTe O CKOpOCTM XUMHUYECKOM peakuuu. DaxkTopbl, BIMAKOIIKAE HA CKOPOCTh
XUMHYECKMX PEaKLMW: IPHUPOJA pPEarupyrollux BEINECTB, MX KOHICHTpalus, TeMIEparypa,
IJIOIIAb COIPUKOCHOBEHMS, HAIMUME Kartanu3aTopa. Karamus.

JdemoHcTpauMu

e (O3HaKOMJIEHHUE C KOJUIEKLIUSIMU METAJUIOB U HEMETAJUIOB.

e (O3HaKOMJIEHHE C KOJUIEKLIUSIMU OKCHJIOB, KMCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XMUMUYECKOW PEAKLUU OT IPUPOJIbl PEarnpyOIUX BEIECTB.

e 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEaKIHH OT KOHUEHTPAlUU Pearupyromux

BEILECTB.

e 3aBUCUMOCTh CKOPOCTM XHMHMYECKON peakUuud OT IUJIOW@AAH COIPUKOCHOBEHMS

pearupyromux BeUeCTB («KUISAIINN CII0W»).

e 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUM OT TEMIIEPATYpPhl pearupyroLIMX BELIECTB.

JlaGopaTopHble ONBITHI

* BzaumonelicTBre aMmmMuaka u XJ0poBOJOPOA.

* Peakuus HelTpanu3anuu.

» Habmonenue tennosoro 3¢ dexra peakiuu HeHTpanu3almu.

* BzaumonelictBue cepHoil kucnotsl ¢ okcuaom meau(1l).

* PaznosxeHue nepokcuia BOJOPOa ¢ IOMOIIbIO KaTajia3bl KapTodelis.

* 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM PEAKIMM OT MPUPOJbl pearupyrollux BEIIECTB Ha
prUMepe B3aUMOJEWUCTBUS pacTBOPOB THOCYJb(paTa HATpUs U Xjopuia Oapus, THOCynb(dara
HAaTpHs U COJITHOM KHUCIIOTBI.

* 3aBUCUMOCTb CKOPOCTM XUMHMYECKOH pEakUMH OT IPHUPOJbl METAJUIOB IpPU HX
B3aUMOJICVICTBUU C COJITHOM KHUCIIOTOM.

* 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEaKIIMK OT IPUPOIBI KUCIIOT ITPU UX B3aUMOIEHCTBUU
C JKEJIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOUW PEAKLIUU OT TEMIIEPATYPBHI.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKuu OT KOHIIEHTPAIIH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKuy OT IUIOIIA N COTPUKOCHOBEHUS
pearupyroImnx BeIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakLUy OT KaTaau3aTopa.

XuMH4YeCKHe PeakuH B PACTBOPAX 3JIEKTPOJINTOB

[Tonsitie 00 HSIEKTPOIUTHYECKOM ITUCCOLMAIMH. ODJIEKTPOJUTH M HEIJICKTPOJHUTHI.
MexanusMm  aucconManui  SJIEKTPOJMTOB €  PAa3jIMYHBIM  XapakTepoM cBsaA3u. (CTemneHpb
AIEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U C1a0ble JIEKTPOIUTHL.

OcCHOBHBIE TIOJNIOKEHHUSI TEOPUHU DIEKTPOIUTHYECKOM auccormanuu. Kiaccuduxarms
MOHOB M MX CBOWMCTBAa. KHCIIOTBI, OCHOBaHMS M COJHM KaK 3JEKTpoiuThl. X Kimaccudukamus u
JIHCCOIHAAITS.

OO6mme XWMHYECKHE CBOMCTBA KHCJIOT: W3MEHEHHE OKpPAaCKM  HWHIUKATOPOB,
B3aUMO/ICHCTBUE C METAJUIAMH, OKCUJIaMU U THUJIPOKCUAMHU METAIIOB U COISIMU. MOJeKysipHbIe
Y MOHHBIC (TIOJIHBIE M COKPAIEHHBIE) YPAaBHEHUS PEAKIINA. XUMHUECKUH CMBICII COKPAIIEHHBIX
ypaBHEHUHU. Y CIOBUS MPOTEKAHUS PEAKIIMI MEX]y dJIEKTPOJIMTAMM JI0 KOHIA. Psij akTHBHOCTH
METAJIIOB.

OO0uIue XUMHYECKHE CBOMCTBA IIEIOYCH: B3aMMOJECHCTBHE C KHCIOTAMH, OKCHIAMHU
HeMeTauioB, cosiMu.  OOmmMe XUMHUYECKHe CBOWCTBA  HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMO/ICHCTBUE C KUCIOTAMH, PA3JIOKEHUE IIPU HArPEeBaHUU.

OO0mme XWMHUYECKHE CBOWMCTBA CPEIHUX COJIEH: B3aUMOJCHCTBHE C KHCJIOTAMH,
1IeJI0YaMu, COJISIMHM U MeTajljdaMu. B3anMoqeicTBHE KUCIIBIX COJICH CO IIEeI0YaMHu.

IMaaponu3 kak OOMEHHOE B3aMMOJCUCTBHE COJIeW ¢ BOAOW. ['MApONHM3 COMM CHIIBHOTO
OCHOBaHMA U ciaboi KHCHOTHL. [Mapomus comu c1aboro OCHOBAaHHMS M CHIBHOW KHCJIOTHI.
Bonopoansrii mokazarens (pH).



CBolicTBa KUCJIOT, OCHOBaHHWM, OKCUAOB U COJIEM B CBETE€ TEOPUM DJIEKTPOIUTHUECKOMN
JUCCOLMALIMY U IPEJCTAaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.
JleMoOHCTpanuu
e llcnbiTaHue BELIECTB U UX PACTBOPOB Ha JIEKTPOIPOBOJAHOCTD.
e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KUCIIOTBI OT KOHLIEHTPALMH.
e J[BH)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM II0JIE.
e OrmnpezaeneHue xapakTepa Cpeipl B pacTBOpax CoJIeH.
JlaGopaTopHble ONBITHI
* lucconmanus cnabbIxX 3JEKTPOJIUTOB HA MPUMEPE YKCYCHOU KHCIIOTHI.
* I3meHeHne OKpacKu MHAMKATOPOB B KMCIOTHOM CpeJe.
* Peakuys HeMTpanu3anuy pacTBopa IEIOYN Pa3IUnYHbIMU KUCIOTAMH.
* [Tonryuenue runpokcuaa menu(Il) u ero B3auMoaencTBUE ¢ Pa3IMYHBIMU KUCIOTaMH.
* B3aumoelicTBie CHIIbHBIX KUCTOT ¢ okcuaoM meau(1l).
* BzaumonelicTBrue KUCIOT C METaJUIaMHU.
» KauecTBeHHas peakiiys Ha KapOOHAT-HOH.
* [Tony4yenue cTy1HS KpEMHUEBOU KUCIIOTHI.
» KauecTBeHHas peakiys Ha XJIOpUI- WU CYIb(paT-HOHBI.
* I3mMeHeHne OKpacKu MHAUKATOPOB B LIEJIIOYHOH CpEAE.
* B3auMoIeliCTBME ET0YEH C YTIEKUCIBIM Ia30M.
» KauecTBeHHas peakiysa Ha KATHOH aMMOHUS.
* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.
* B3aumopelicTBre kapOOHATOB C KMCIOTaMH.
* [Tonyuenue runpoxcuna xenesa(Ill).
* B3aumopeiicTBue xenesa ¢ pactBopoMm cyibpaTta meau(ll).
IIpakTyeckue padoTnl
1. Penienue 9KCIIEpUMEHTAIBHBIX 3aa4 110 TeMe «DJIEKTPOJIUTHYECKAs] TUCCOLIUALIUY.

HemeTtauibl 1 MX cOeJUHEHHSA

CrpoeHne aTOMOB HEMETAIJIOB M UX IOJIOKEHHE B MEpUOJUYECKON cucreme. Psj
NIEKTPOOTpHULIATENbHOCTU. Kpucramnuueckue pemeéTkd HEMETaIJIOB — IPOCTHIX BEILECTB.
®uznyeckue cBoiicTBa HeMeTalIoB. O0IIMe XUMIUYECKHUE CBOMCTBA HEMETAJUIOB: OKHCIUTENbHbBIE
Y BOCCTAaHOBUTEIIBHBIE.

lNasiorensl, crpoeHne HMX aroMOB M MOJIeKyd. PH3ndecKne M XMMHYECKHE CBOWCTBA
raJIOTEHOB. 3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB raJIOT€HOB B 3aBUCUMOCTH OT UX ITOJIOKEHHUS B
IIepUOINYECKON cucTeme. Haxo1eHrne raJoreHoB B IpUPOJIE U UX NosydeHue. buonornueckoe
3HAYEHUE U IPUMEHEHHE T'aJIOTEHOB.

['asloreHOBOIOPOBI M COOTBETCTBYIOIIME MM KHCIOTBI: IUIAaBUKOBAasl, COJIAHAS,
OpoMOBOJIOpOIHAsI, MOA0BOJIOpoaHas. [amoreHunpl. KauecTBeHHblE peakluM Ha TaloOreHU-
noHbl. [I[ppuMeHeHne coeIMHEHN I TaIOTeHOB.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmnsl. Cepa B mpupoje U e€ HoJydeHue.
AmnoTponHele MoauduKanMM cepbl M MX CBONCTBAa. XHMMHMYECKHE CBOMCTBa cephl U €€
IIPUMEHEHHE.

CepoBoJI0pOJI: CTpOEHUE MOJIEKYIbI, GU3NUYECKHE U XUMUYECKHE CBOMCTBA, OJTy4YeHUE U
3HayeHue. CepoBoiopoanas kuciota. Cynbpuabl 1 ux 3HadeHue. JIloMuHOpOopHI.

Oxcup cepoi(1V), cepuucras kuciora, cyabputel. KauecTBeHHas peakuusi Ha Cylab(UT-
VOH.

Oxkcun cepri( V), cepras kucinora, cyabdarsl. Kpucramioruaparsl.

CepHas KHCI0Ta KaK CUIIBHBIHN 351eKTposinT. CBocTBa pa30aBiIeHHOM CepHON KMCIOTHI KaK
TUMIUYHON KHCJIOTHI: B3aUMOJIEHCTBUE C METaJlaMU, OCHOBHBIMH U aM(OTEpHBIMH OKCHIaMH,
OCHOBAaHMAMHU U aM(OTEpHBIMU THAPOKCHUIAMHU, coyisiMU. KauecTBeHHas peakiust Ha Cyibdar-
VOH.

OO1m1ast XapaKTepUCTUKA 3J1eMEHTOB V A-Tpymiibl. A30T, CTPOCHHE €r0 aTOMa U MOJICKYJIbI.
®u3nyeckue M XUMHYECKHME CBOMCTBA M IPUMEHEHHWE a30Ta. A30T B INPUPOJIE U €ro
Ouosornyeckas pob.



AMMHaK, CTpoeHHE MOJIEKYJIBI U (PU3NYECKHUE CBOCTBA. AMMUAYHas BOJIA, HAIATBIPHBIN
COUPT, THApAT aMMHaka. J[OHOpPHO-aKLENTOpPHBIM MeXaHH3M 00pa3oBaHUsS CBS3M B KaTHOHE
aMMOHMs. BoccraHoBuTenbHbIE cBoiicTBa ammuaka. Coiad aMMOHMST M HX IPUMEHEHHE.
KauecTBeHHas peakuus Ha KATHOH aMMOHUS.

Oxcuzpl a3ora: HeconeoOpasyromue M KUCIOTHBIC. A30THCTasi KUCIOTa U HUTPUTHI.
A30THas KUCI0Ta, €€ MoJydyeHHe U cBoMcTBa. HuTpatsl.

docdop, crpoenue atoma u amwtorponus. Dochuapl. Dochun. Oxcun dochopa(V) u
docdopnas (oprodochopnas) kucimora. Docdarsr.

OObmas xapaktepuctuka 3yeMeHToB I[VA-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB,
IIPOCTBIX BEIIECTB U COEIMHEHUIN B 3aBUCHUMOCTH OT IIOJIOKEHUS JIEMEHTOB B IEPUOANUYECKOMN
cucteme. Yriepol. AIOTponHble Moaudukanuu: anMas, rpagur. AMOpQHBINA yriepoa: caxa,
AKTUBUPOBAHHBIA Yroib. AjcopOuus. XuMUYeckue cBoicTBa yriiepoja. Kokcoxummuyeckoe
MIPOU3BOJICTBO U ero npoaykuus. Kapousr.

Oxkcun yrinepona(Il): ctpoenue mosekyibl, moiayuenue u cporictBa. Oxcup yriepoaa(IV):
CTPOCHHE MOJIEKYJbI, MOJIYyYEHUE U CBOMCTBA. YTONbHAasA KUCIOTA. COMM yroJbHOW KUCIOTBHI:
KapOOHATHI ¥ TUAPOKApOOHATHI. TeXHUYecKast ¥ MUIIEBAst COJA.

Opranunueckast XuMusi. YTJI€BOJOPOIbI.

Mertan, 3TaH U NpomaH Kak MpeesibHbIE (HACBHIIIEHHBIE) YIJIEBOAOPOJbl. OTHUIIEH U
alleTUJIEH Kak HemnpeaesibHble (HEHACHIIICHHbIE) YriaeBoaopoabl. CTpyKTypHBbIE (OPMYIIbI
BeulecTB. ['openue yriaeBonopoaos. Peakuuu aeruaprupoBanust NpeaeabHbIX yriIeBOAOPOIO0B.

CrnupThl. DTUIIOBBIM CIUPT, €ro MOJdy4YeHHe, TPUMEHEeHHE U (PU3UOIOTHYECKOe JEHCTBUE.
TpéxaToOMHBIN COUPT IIULIEPHH. YKCYCHAS KUCIOTA KaK MPEICTaBUTEIh KApOOHOBBIX KHCIIOT.

KpemHuuii: crpoenue atoma u HaxoxzaeHue B npupone. Cwmumiasl M cwiad. CBoiicTBa
kpemHus. Oxcua kpeMuus(IV). Kpemuueast kuciiora u €€ coiu.

[Ipon3BoacTBo crekna U ueMmeHTa. [Ipolykuusi CHUIMKAaTHOM IMPOMBIIIIIEHHOCTH:
ONITHYECKOE BOJIOKHO, KepamuKa, papdop, dasuac. Onruueckoe BOJOKHO.

Hemerannst B mpupose. @pakuuoHHas TMEpEeroHKa MKHUAKOTO BO3JyXa Kak crocod
MOJIy4YeHUsl KHCIopojaa, azora u aproHa. [lomydyenue ¢ochopa, KpeMHus, XJjopa, HoOja.
DIEKTPOIN3 PACTBOPOB.

[Tonydenune cepHON KUCIOTHI: CBIPHE, XUMU3M, TEXHOJIOTHYECKAs CXeMa, METOJ] KUIISILEro
CJIOs1, IPUHIUIBI TEINIO0OMEHa, MPOTUBOTOKA M UpKymauuu. Oneym. IIpon3BoacTBo amMmmHaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEMa.

JleMoHCTpanuu
Konnekuus HemeTaos.
Mogenu KpuCTaNInYeCKUX PEMIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP ¥ MPUHIMIIBI €70 PAOOTHI.
["'opeHne HeMeTallJIOB — MPOCTHIX BEUIECTB: cepbl, (hocopa, IPeBECHOTO YIJIsl.
OO0pa31bl raJoreHoB — MPOCTHIX BEIIECTB.
B3anMozeiicTBHE TAIOT€HOB ¢ METAJIaMHU.
BriTecHenue xjiopa 6poMoM WIIM HOJa U3 paCTBOPOB UX COJIEH.
Konnexknus npupoIHbIX COEAMHEHUH XJIOPA.
B3aumonelicTBue ceprl ¢ MeTalsIaMHy.
I"'openue cepbl B KUCIOPOJE.
Komnexuust cynbGuAHBIX pyI.
KavecTBenHas peakuus Ha Cyab(Ua-HOH.
ObeciBeurBaHNE OKPALLICHHBIX TKAHEH CEPHUCTHIM Ta30M.
BzanmopaeincTBue KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.
OOyrnuBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Huarpamma «CocTaB BO3ayXa».
BuneodparmenTst u cnaiasl «IItuasu 6a3aps».
[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Pasnoxenne 6uxpoMara aMMOHHUSI.
B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO.



I'openue u€prHoro nopoxa.

e Pa3yoXeHue HUTpATa KaJlus U TOPEHUE B HEM JIPEBECHOTO YTOJIbKA.

e OOpa31el MPUPOHBIX coeanHeHuH docdopa.

e Topenue pocopa Ha BO3yxe U B KUCIOPOJIE.

e [lomyuenue 6emoro ¢ochopa 1 UCTIBITAHHUE €r0 CBOWCTB.

o Komnexmus «O0pasiibl IPUPOIHBIX COSTUHEHHH yTaepoaay.

e Jloptper H. . 3emunckoro. Ilornomenne pacTBOPEHHBIX BEIIECTB WJIM Ta30B

AKTUBUPOBAHHBIM YIJIEM.

e YCTpoHCTBO MPOTUBOTA3A.

e Mojenu MOJIEKYyJl METaHa, 3TaHa, STUJICHA U alleTHIICHA.

e BsaumoneiicTBue 3TUNIeHa ¢ OPOMHOI BOJON U pacTBOPOM IEpMaHTaHaTa Kajusl.

e OOue XuMHUYECKHE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakuus Ha MHOIOATOMHBIE CIIUPTHI.
Komnexnust «O0pa3ubl IPUPOIHBIX COSTUHEHUN KPEMHUS.
Komneknus crekna, KepaMHMKH, HEMEHTA U U3JI€IIUN U3 HUX.
Konnekuust npoayKIuu CUIMKaTHOW TPOMBIILIJIEHHOCTH.
Buneodparmentst u cnaiiapl «I[[poM3BOICTBO CTEKIIA M IEMEHTAY.
Komneknusa «[IpupoaHeie COEIMHEHNS] HEMETAILIIOB.
Buneodparments! u cnaiiapl «PpakMOHHAs IEPETOHKA KUJKOTO BO3AYXa».
Buneodpparmentsr u cnaiiasl «llomydeHnue BoAopona, KHUCIOpOAa U TallOT€HOB
AIIEKTPOJINTUYECKUM CIIOCOOOM.
Mogenu anmapartoB 4JIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mopenb KUsmero ¢ios.
Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneodparmentst u cnaiiap! «I[Ipon3BOICTBO CEPHOM KUCIOTHDY.
BuneodpparmenTts! u cnaiiasl «IIpon3BoacTBO aMMHaKa.
Komnexuust «CpIpb€ A1 NOTy4EHUsI CEPHOM KUCIIOTBI».

JlabopaTropHblie ONBITHI

* Pacnio3HaBaHue rajJloreHu-MOHOB.

» KauecTBeHHbIE peakiiuu Ha Cynb(aT-uoHbI.

» KauecTBeHHas peakiysa Ha KATHOH aMMOHHUS.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauecTBeHnHbIe peakiuu Ha ¢pochar-1oH.

* [TosmydeHnue 1 cBOMCTBA YrOJBbHON KUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IponryckaHue yriekucioro raza 4yepes3 pacTBOp CUIMKATA HATPUS.
IIpakT4yeckune padoThI

2. VI3yueHne CBONCTB COJISTHOM KHCIIOTHI.

3. 3y4eHne CBOMCTB CEpHON KHCIIOTHI.

4. ITomydyeHne aMMHaKa U U3y4eHHUE €r0 CBOMCTB.

5. Ilonydenue yriaekucioro ra3a. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.

MeTajliibl M MX COCUHEHUSA

[TonoxxeHne MeTamwIOB B MNEPUOAMYECKOM CHUCTEME XHMHUYECKHX dieMeHtoB [I. U.
MenpneneeBa, CTpOCHME aTOMOB U KPHUCTAJUIOB MeTauloB. Meramnudeckas CBs3b U
MeTaJUIMYecKasi KpHUCTAJIMYecKas pemeérka. Du3nueckue CBOMCTBA METAJUIOB: JJIEKTPO- H
TEIUIONPOBOAHOCTb, OTPAXKAIOIAS CTIOCOOHOCTb, INIACTUYHOCT. UEPHBIE U IIBETHBIC METAJLIHI.

Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUHN pAJl HaNpsDKeHW. B3aumonenicTeue
METAJIJIOB C HEMETAJIJIaMH, OKCUJAMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMUSL.

OOmast xapakrepucTtuka 531eMeHTOB |A-rpynnbl. OKCHABI M THJIPOKCHUABI ILEIOYHBIX
METaJUIOB, UX IIOJy4EHUEe, CBOMCTBA, IPUMEHEHUE. BaxkHeNMe COMM IEI0YHbIX METAIIIOB, UX
3HAYEHHUE B IPUPOJE U KU3HU YEIIOBEKA.



OOmast  xapakrepuctuka  meMeHTOB  |IA-rpynmsl.  Okcuasl ¥ THIPOKCHIBI
HIEJIOYHO3EMEIBHBIX METAIOB, UX IOJIYy4EHHE, CBOWCTBAa M INpPUMEHEHHE. BakHelmue conu
IIeJI0OYHO3EMENIBHBIX METAJIOB, MX 3HAYCHHE B IMPHPOJE U KU3HU uenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KATbIIHS.

Bpemennas u moctosiHHast )KECTKOCTh BOBI. CrIOCOOBI yCTpaHEHUS! BPEMEHHOM KECTKOCTH.
CrniocoObl ycTpaHeHHS TOCTOSIHHON KECTKOCTH.

CoenuHeHHs alIOMUHHS B TPUpPOJE. XUMHUECKHE CBOMcTBa amroMuHUA. OcoOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMHUHUS Kak aM(OTEpHbIX coequHeHn. BaxHeie conu antoMiuHUsS
(xmopun, cynasdar).

OcobenHoctu cTpoeHust atoma xene3a. JKeme3o B mpupone. Baxuelmme pyabl xenesa.
[Tomydyenue uyryna u cramu. Oxcuabl u rugpokcuast sxenesza(ll) u (111). Conm xeneza(Il) u (III).
OOHapyxeHne KaTHOHOB XeJle3a B pacTBOpe. 3HaU€HNUE COSTMHEHUI JKene3a.

Koppo3us razoBas (Xumuueckas) U 3JEKTPOXUMHUYECKas. 3allUuTa METaUIOB OT KOPPO3HUHU.
Meramst B mpupoge. Ilomarne o wmerauryprum. YépHas W LBETHas MeETaLUIyprus.
[IupomeTtaimyprusi,  THAPOMETALUIYPrus,  AJIEKTpoOMeTaulyprus.  JloMeHHbII  mporuecc.
[lepepaboTka yyryHa B CTajib. DJIEKTPOJIU3 PACIIIIABOB.

JdeMoHcTpannmn
e B3saumoneiicTBUE HaTpHUsl, IUTUA U KAJIBLIUS C BOJIOM.

["openue HaTpusl, MarHusl U keJje3a B KUCIOPOJE.

Bcnblka TEpMUTHOM CMECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBIL.
BzaumopeiicTBre alfOMUHNS ¢ KUCIOTaMH, IIEI0YaMHi U BOJIOM.
B3anmMopeicTeue xene3a u My C XJIO0POM.

BzaumopeiictBue Meaum ¢ KOHUEHTPUPOBAHHOW CEPHOM KHCJIOTOW M a30THOW KHCIOTOU
(pa30aBneHHON M KOHIICHTPUPOBAHHOM).

Oxkpacka IIaMeH! COETUHEHUSMU 1LEJI0YHbIX METAJLIIOB.

Oxkpacka IIaMeH! COeTUHEHUSIMU 111€JI0YHO3EMEbHBIX METAJIIOB.
l"amenue n3BecTu BOOOM.

ITomy4yenue KECTKOM BOJBI B3aMMOJIEUCTBUEM YIVIEKHACIIOTO Ira3a C U3BECTKOBOM BOJOM.

VYcTpaneHne BpeMEHHOM KECTKOCTH KUISTYEHUEM U 100aBJIEHUEM COJIBI.
YcrpaneHue moCTOSHHON KECTKOCTU JOOABIIEHUEM COJIBI.

WMoHUTHI ¥ IPUHLIMT UX JefcTBUA (BUI€O(PPArMEHT).

Konnekuust IpupoAHbIX COEINHEHUN aIFOMUHHS.

BuneodparmenTs! u cnaiinpl «OKCHT aTFOMUHUS U €r0 MOAU(DUKALIUN.
[Tony4yenne am(oOTepHOro TMAPOKCHIA ATFOMUHUS U UCCIIEIOBAaHHUE €r0 CBOMCTB.
Komnexkuus « XuMHU4eCKHe NCTOUHUKH TOKa.

Pe3ynbrarhl IIUTENBHOTO KCIEPUMEHTA N0 U3YYEHHUIO KOPPO3UH CTAJIBHBIX U3JEIHUN B
3aBUCUMOCTH OT yCJIOBHH IPOLIECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bomopomom.

Buneopparmentst u cnaiias! «I[poM3BOICTBO UyT'yHA U CTAJIH.
Buneodparmentst u cnaiiasl «3aenus U3 yyryHa v CTanm.

Buneodparmentst u cnaiiap! «IIpoM3BOICTBO aIFOMUHUSY.

JlaGopaTopHbie ONBITHI
* B3aumopeiicTBue xene3a ¢ pactBopoMm cynbgpata meau(Il).

* [TonmyueHne U3BECTKOBOM BOJBI M OTIBITHI C HEM.

* [Tonmyuenue ruapokcuaos xemneza(ll) u (111).

» KauecTBeHHBIE peakiuy Ha KaTHOHBI JKele3a.

IIpakT4yeckune padoThl
6. XK&cTtkocTh BOABI U CIOCOOBI €€ yCTpaHEHHUSI.

7. PemieHue 3KCIEpUMEHTANIBHBIX 33724 10 TeMe «MeTauibh».

XuMus M OKpyXKamoLas cpeaa



Crpoenne 3emiu: sIpo, MaHTHsS, 3eMHas Kopa, JuTocdepa, ruapochepa, armocdepa.
Xumuueckui coctaB 3emiu. ['opHbie nopoasl. Munepansl. Pynsl. Ocagounbie TOpHBIE TTOPOIBI.
[Tone3nsie UCKOMMaeMBIE.

VIcTOYHUKH XMMHUYECKOTO 3arps3HEHUs OKpYysKarole cpebl. [1odanbHble SKOIOrHuecKue
poOJIEMbl  YEJIOBEYECTBA: HApYILIEHHE OMOr€OXMMHUYECKUX KPYTOBOPOTOB XMMHUYECKHX
3JIEMEHTOB, MOTEIVIEHUE KJIMMaTa, KUCIOTHbIE A0XKAU U Ap. O30HOBBIE AbIpbl. MexayHapoiHOe
COTPYAHHYECTBO B 00JAaCTH OXpaHbl OKPYXKAIOIIEH Cpeapl OT XUMHUYECKOTO 3arpsi3HEHHs.
«3enénas XuMus».

JdemMoHcTpauMu

e BuneodbparmeHnTsl u cnaiiapl «CTpoeHne 3eMId U €€ XUMHUECKHI COCTaBy.

Konnekuust MuUHepaioB U TOPHBIX IIOPOI.

Komneknusa «Pyasl MeTamioB.

Buneodparmentst u cnaiiapl «l 106anbHbIe SKOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.

BuneodparMeHTsI 1 criaiiibl O CTENEHH SKOJIOTUYECKOM YHCTOTHI TOBapa.
JlaGopaTopHble ONBITHI

* 13yuenue rpanura.

* 1I3ydyeHrie MapKUpOBOK Pa3IMUHbIX BUIOB IPOMBIIIJIEHHBIX U MIPOI0BOIbCTBEHHBIX
TOBapoOB.

O0o00menne 3HaHUH 10 XMMHH KYpPCca OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY IrocyiapcTBEHHOMY 3K3aMeHY
CrtpoeHne aTroMa B COOTBETCTBHHU C TOJIOKECHHEM XMMHUYECKOTO DJIEMEHTA B IEPHOAMYECKON

cucreme. CTpoeHHEe BelIecTBa: XUMHUYECKas CBSA3b M KpUCTAJUIMYECKas pemérka. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIOB, OJIArOPOIHBIX
ra3oB) OT IOJIOXKEHHUS 3JEMEHTOB B IEPUOJUYECKON CHCTeMe. THIONOTHs HEOPraHMYEeCKUX
BEIIIECTB, pa3elieHne UX Ha KJIacchl U rpymmsl. [IpencraBureny.

[Tpyu3Haku U ycIOBUS MPOTEKAHUS XUMHUYECKUX peakuuid. TUIOMOrus XUMHUUECKUX peakuuit
o Pa3IUYHBIM MIPU3HAKAM. Peaxiun HOHHOTO obmeHa. OKuCIUTENHHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH.



3. TemaTnuyeckoe MIIAHMPOBAHUE

8 KJacc
No | Conepxxanue (pazuensl, Tembl) | Kon- | YHUBepcanbHbIe yaeOHbBIE TEHCTBUS
BO
qac

1.HavasibHbIE TOHATUSA U 3aKOHBI XUMMH (214.)

[Ipenmer xumuu. Ponp xumun | 1 O6vscHAMb, YTO MIPEIMETOM U3yYEHUS] XUMUU 156
B JKU3HM 4eoBeka. Tena u SIBJISIFOTCS BEILIECTBA, UX CBOKCTBA U 8
BemiecTBa. JlabopamopHule MPEBPALLCHHUS.

onvimul. 1. O3uakomnenue Paznuuams Tena n BeniecTsa, BEMECTBA U

¢ KoJLIeKkyuetl 1abopamopHoll MaTepHuabl.

nocyowv: CBOWCTBA BEUIECTB. Yemanaenuseams npu4MHHO-CIIEICTBEHHbBIE
DranoHHble pU3nUecKue CBSI3U MEXy CBOWCTBAMH BELIECTB U UX

CBOMCTBA BEILIECTB. IIPUMEHEHUEM.

Marepuaiibl Xapakmepuzoeams NOJI0KUTEIBHYIO U

Y MaTepuaoBe/ICHHE. OTPULIATENIBHYIO POJIb XUMUU B KU3HU

Xumuueckue siBneHus. Ponb COBPEMEHHOT0 00IIIeCTBa.

XHMMHH B KU3HU COBPEMEHHOTO Apeymenmuposams CBOXO TO3ULUIO 110

obmiectBa. OTHOILIEHUE OTHOUICHMIO K XeMOpuInu U xemohoouu

o0miecTBa K XUMUHU:

xemomms 1 xemopoOusi.

2 | Meronbl u3y4yeHUs] XUMUHU. 1 Xapaxmepusosams OCHOBHBIC METOJIbI U3y4YCHUST | 578
HaGmonenue. DKkcriepuMeHT €CTECTBEHHO-HAYYHBIX JTUCIUILINH.

MopenupoBanue. Monenu IIpuooums npuMepbl MaTEPUATIBHBIX U
MarepuaibHbIe 3HAKOBBIX, UJIM CUMBOJIbHBIX, MOJIETIEH,
(BelecTBEHHBIE) U 3HAKOBBIE HCIIONIb3YEMBIX Ha YpOKax (pU3UKU, OHOJIOTHH U
(cUMBOJIBHBIE). reorpadum.
Cobupamb 00bEMHBIE U IIAPOCTEPIKHEBBIE
MOJIETIN HEKOTOPBIX XMMUYECKUX BELIECTB

3 | ArperaTHble COCTOSHUS BemecTs. | 1 PaznuuaTh Tpu arperaTHbIX COCTOSIHUS BEILIECTBA. 57
JlaGopaTopHBIE OMBITHL. 2. VcTaHaBIMBaTh B3aUMOCBSI3b MEXK/Iy arperaTHbIMU
[TpoBepka repMeTHYHOCTH COCTOSIHHSIMH Ha OCHOBE B3aHMHBIX [IEPEX0/10B
npubopa sl MOJTyUSHHUS Ta30B BEII[ECTBA.

I"azp1. XKunkoctu. TeEpabie NnmoctpupoBaTh B3aMHBIE IEPEXO/IbI BEIIECTB
BelllecTBa. B3auMHbIe epexosl IIPUMEPAMHU.

BEI[ECTBA U3 OIHOTO arperaTHoOro Habnronath XMMHYECKHI SKCIICPUMEHT U JCNaTh
COCTOSIHHS B IPyroe: BO3TOHKA BBIBO/IbI HA OCHOBE HAOJIO/ICHUI

(cyOmmmartust) u tecyomuMantus,

KOHJICHCAIINSI U UCTIapEHNE,

KPHUCTAJUTM3aLUs U IUIaBJICHHE.

4 | Ilpaktuueckas padora 1 IlpaBuna | 1 PaboTtats ¢ 1a60paTopHBEIM 000py10BaHUEM 58
TEXHUKHU 0€30MaCHOCTH U 1 Harpe€BaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBUU
HEKOTOpBIE BUABI paboT B C TIpaBUJIAMH TEXHUKH OE€3011aCHOCTH.

XUMHYECKOH 1abopaTopun BeInoHATH NpocTeiIme MaHUTTYJISIHH C
(xaOuHeTE XUMHH) na00paTopHBIM 000PYIOBAaHUEM: C JIAOOPATOPHBIM
IITATUBOM, CO CIIUPTOBKOM

5 | IpakTuaeckas padora 2 1 Paborats ¢ mabopaTopHBIM 000PYTIOBAaHHEM 58

Habmonenue 3a ropsimeit cBedoit Y HarpeBaTeIbHBIMU MPUOOPaMU B COOTBETCTBUU
C NMpaBWJIAMH TEXHUKH OE30I1aCHOCTH.
BBIMONHATE MpoCTeHIe MAaHHUITYIISLIH C
J1abopaTOPHEIM 000pYIOBaHHUEM: C TaOOPATOPHBIM
ITaTUBOM, CO CIIMPTOBKOM




dusndeckue ABICHUSI — KaK
OCHOBa pa3leNieHHs cMecel B
xumud. JlabopaTOpHBIE OIBITHI.
3. O3HaKOMJICHHE C MHUHEpATaMH,
00pa3yomuMi TPaHuT.

4. [TpuroToBieHUE TeTEPOreHHOM
CMecCH TIOPOILIKOB CEPHI €
JKEJIe30M M UX pazJielIeHue.
®uznueckue sABicHUA. YucTeie
BellecTBa U cMecH. ['oMoreHHbIe
U reTeporennsie cMecu. Cmecu
razoo0pa3HbIe, )KUIKHE U
TBEpaBIe. CIIOCOOBI pa3aeiIeHUs
CMeceil: IeperoHka, uiu
JUCTHJUISIINS, OTCTAaUBaHKE,
(UIBTPOBAHKE, KPUCTAILTU3AIUS
WJIM BBITIApUBaHUE.
Xpomarorpadus. [Ilpumenenne
3THX CIOCOOOB pa3/e/ICHUs
cMeceil B 1abopaTtopHoi
MpaKkTHKe, 1 Ha MPOU3BOJICTBE U B
OBITY

Paznmnyate pusnueckue u XUMHUYECKUE SBICHUS,
YHUCTHIC BEILIECTBA U CMECH.

Knaccudunupopatb cMeCH.

[IpuBOIUTH NpPUMEPHI CMECEH, UMEIOIINX PA3IMYHOE
arperaTHoe COCTOSTHHE.

YcranaBnuBaTh MPUUUHHO-CIICICTBEHHBIE CBS3U
MeXy PU3NICCKUMU CBOMCTBAMU KOMIIOHCHTOB
CMECH H CIT0c00aMH MX pa3/IeIeHMUS.

Paznmaate crmocoObl pa3neeHus cMecei, ONUCHIBATh
Y 0XapaKTEePU30BLIBATH UX MPAKTUUECKOE 3HAUYCHUE

58

[IpakTnueckas padora 3 Ananms Paborats ¢ mabopaTopHBIM 000pYTOBAaHHEM 578
MOYBBI W HarpeBaTeIbHBIMU PUOOpaMH B COOTBETCTBUU
C TMpaBUJIaMH TEXHUKH 0€30MaCHOCTH.
BremonHaTh npocTeiimme npuémMsl oOparmeHus
¢ 1abOpaTOPHBIM 000PYAOBaHNUEM: BOPOHKOH,
(GUIBTPOM U CITUPTOBKOH.
HabnronaTh 3a cCBOWCTBaMH BEIIECTB U
NPEBPALICHUSMH, TPOUCXOAALINMYU C BELIECTBAMH.
OnucheIBaTh XUMUYECKUH HKCIIEPUMEHT C TIOMOIIBIO
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHH.
JenaTs BBIBOJBI 110 pe3yJibTaTaM IIPOBEIEHHOTO
IKCTIEPUMEHTA
ATOMHO-MOJIEKYJISIPHOE yUCHHE. OOBACHATD, YTO TAKOE XUMUIECKUN 3JIEMEHT, aTOM, 5
XUMHUYECKHE DIIEMEHTHI. MOJIEKYJIa, aJUIOTPOIIUS, HOH.
XUMHUYECKHE DIIEMEHTBI. ATOMBI Paznuuath mpocThie U CIIOKHBIC BEIIECTBA, BENIECTBA
1 MoJieKyJibl. [IpocThie u MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI.
CJIO’KHBIE BeLIeCcTBA. AJIOTPONHS YcraHaBIMBaTh NPUIMHHO-CIICACTBEHHBIE CBSI3U
Ha MPUMeEpPEe KUCIIOpoJa. MEXIY COCTaBOM MOJIEKYJI U CBOHCTBAMU
OCHOBHBIE TTOJIOKEHHST aTOMHO- AIJIOTPOIHBIX MOAU(UKAIIMNA KUCIIOpOa.
MOJIEKYJISIPHOTO Y4eHusl. VIOHBI. DopMyITUpPOBAaTh OCHOBHBIE TTOJIOKEHHS AaTOMHO-
BemecTBa MOJIEKyISIPHOTO 1 MOJIEKYJISIPHOTO YIEeHUS
HEMOJIEKYJIIPHOTO CTPOCHUSI.
3HaK1 XUMHUYECKUX DJIEMEHTOB. HaspiBaTh 1 3a1IMCHIBATh 3HAKH XUMUYECKUX 58

[lepuoamueckas Tabnuma
XUMUYECKUX dj1emMenToB /1. W.
MenpeneeBa3Haku (CHMBOJIBI)
XUMHYECKUX JIIEMEHTOB.
WNudopmarius, KOTOpyr HECYT
3HAKM XUMHUYECKUX JIEMEHTOB.
OTUMOJIOTHS HAa3BaHHMA
HEKOTOPBIX XUMHUECKUX
anemeHToB. [leproanueckas
TabNIrIla XUMUYECKHX IJIEMEHTOB

3JIEMEHTOB.
Xapakteprn3oBath HH(POPMAITHIO, KOTOPYIO HECYT
3HAKU XUMHUYECKHUX JIEMCHTOB.

OnuceBaTh CTPYKTYPY NEPUOANIECKON TaOIUITBI
xumudeckux 3yemenToB JI.1. Menpaeneena.
OOBSICHATH dTUMOJIOTMYECKHE HaYayia Ha3BaHUH
XUMHUYECKUX DJIEMEHTOB M X OTIEIHHBIX TPYIIIL.
Paznuyate KOPOTKOTIEPHUOAHBIN U ITUHHONICPUOAHBIN
BapUAHTHI epuoanueckoi cucremsl . 1.
MenneneeBa




. . Mennenecna:
KOPOTKOTICPUOTHBINA U
JUTMHHOTICPHOTHBIN BapHAHTEHI.
IIepuons! u rpynmnel. I'naBHas u
mo00YHas OATPYIIIEL, WA A- 1
B-rpynmer. OTHOCHTEBHAS
aToOMHas mMacca.

10

Xumugeckne HOpMyIIbI.
WHnexcol 1 K03 HUITHCHTHI.
OTHOCUTENbHAS MOJICKYJISIpHAS
macca. MaccoBas 1o
XUMHYECKOTO 3JICMEHTA B
coenuaeHnn. HDOpMaIms,
KOTOPYIO HECYT XUMHUYECKUE

(dhopmynbl

11

BanentHocts. CTpyKTypHast
dhopmyna. Xumuaeckue
3JIEMEHTHI ¢ TOCTOSIHHOM U
[IEPEMEHHON BAJICHTHOCTBIO.
BriBog popmysibl coenuHeHus 1o
BaJIeHTHOCTH. OnpeeneHue
BaJICHTHOCTH XHUMHYECKOTO
3JIEMEHTA 10 (JOopMYJIe BEIECTRA.
CocTraBneHnue Ha3BaHUM
COEAMHEHHH, COCTOSIIINX U3 ABYX
XMMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB.

12

Homenxnarypa OuHapHBIX
coeqMHEHHH. 3aKOH MTOCTOSIHCTBA
CcOCTaBa BEIIECTB.

OOBACHSTB, UTO TAKOE BaJICHTHOCTD.

[MoHuMaTh OTpa)keHUE MOPSIKa COSAMHEHHS AaTOMOB

B MOJICKYJIaX BEILECTB MOCPEACTBOM CTPYKTYPHBIX
dhopmy.

YMeTb cocTaBisaTh GOpMYITBI COETUHEHU I

M0 BAJIGHTHOCTH U OTIPEJIENISATH BaJICHTHOCTH DJIEMEHTA
1o popMyIe ero CoeTMHEHHS

567

13

XVMUYECKHe peaKiuu (SBICHUS)
JlaGopaTopHBIEC OIBITHI. 5.
B3aumoneiicTBue pacTBOpoOB
XJIOpUJIa HATPHS U MOU/IA KaJTHS
C pacTBOpOM HHUTpaTa cepedpa. 6.
[ony4enue runpokcuna meau(1l)
U €r0 B3aUMOJIEHCTBHE C CEPHOU
KHUCIIOTOM. 7. B3auMopeiicteue
pacTBOpa COAbl C
KHCIIOTOMPeareHTs! 1 MpOIyKThI
peaknuu. [Ipr3Haku XUMUYECKUX
peakuuid. YcnoBus ux
MPOTEKAHUS 1 MIPEKPAIICHHSI.
Peaxuuu ropenus. TemnoBoi

3¢ eKT peakuuu.
DK30TEPMHUIECKHUE U
SHIOTEPMUYECKHE PEAKIIHH.

XapakTepru3oBaTh XUMHUECKYIO PEAKLIUIO U €€
YYaCTHUKOB (peareHTsl ¥ MPOIYKTHI PEaKLIUH).
OnuceIBaTh MPU3HAKY U YCIOBUS TEUEHUS
XUMHAYECKHX PEaKIUH.

Paznnuarh 3K30TEpMUYECKUE U YIHIOTEPMUUECKHUE
peaxkuuu.

CoOOTHOCHTD peaKIy TOPEHUS U 3K30TEPMHUUECKHE
peaxuuu.

HabnronaTh ¥ ONUCHIBAaTh XUMHUYECKUI SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUH

578

14

XHUMHYECKUE YPABHEHUS.
JlaGopaTopHbIe OMBITHL. 8.
IIpoBepka 3aKoHa COXpaHEHUs
Macchl BELIECTB HA IIpUMeEpe

DopMyIHpPOBATH 3aKOH COXPAHEHUSI MACChl BEIIECTB.
CoCTaBIsATh HA €r0 OCHOBE XUMHUYECKUE YPABHCHUS.
TpancnupoBaTh HHOOPMAIINIO, KOTOPYIO HECYT
XUMHYECKHUE YPaBHEHHUS.




B3aMMOJEHCTBUS WIENOYH U
kucnotel. 9. IlpoBepka 3akoHa
COXpaHEHHS MacChl BEIIECTB Ha
MpUMEpe B3aUMOJIEUCTBUSA
ménoun u conm xene3a(lll)3akon
COXPaHEHUS MacChl BEILIECTB.
XuMHYECKHE YPaBHEHHUS.
CocTaBrneHne XUMHIECKUX
ypaBHenu#t. Madopmarnms,
KOTOPYIO HECET XMMHUYECKOE
ypaBHEHHE.

3KCHepI/IMeHTaJ'H>HO NOATBCPIKAATH CIIPABCAJIMBOCTD
3aKOHa COXPAaHCHUA MACChl BCIICCTB

15

3akperuieHne 3HaHU 110 TeMe
XUMHUYECKUE PEaKIIUH.

16

Tunsl XUMHUYECKUX peakLuil.
Peakuuu coenunenus.
Knaccndukanms xuMudeckux
PEeaKLMii O COCTaBY U YHUCITY
peareHToB U NPOAYKTOB. THIIbI
XUMHUUYECKUX PEeaKIUil.

KrnaccudummpoBarh XUMMUYECKUE PEAKITHH 10
MPU3HAKY YUCJIa U COCTaBa PEareHTOB U MPOIYKTOB.
HaGmronaTh 1 ONKMCHIBATh XUMHUYECKUN SKCTICPUMEHT
C TIOMOIIBI0 PYCCKOTO (POTHOTO) SI3BIKA U SI3BIKA

XUMHHN

17

Peakuuu paznoxeHusl.
Karanmzatopsl. JJaboparopHasie
onsIThl. 10. Paznoxenue
MepoKcHa BOJOPO/a ¢ OMOIIBIO
okcuya maprauua(lV).

XapakTepru30BaTh PoJib KaTaau3aropa B MPOTEKaHUU

XUMUYECKOH peaKiuu.

245

18

Peaknnm 3amenieHus.
JlabopaTopHbIE OTBITHL.

11. 3amenenue Keae30M MEAU B
MEIHOM Kynopoce. Psin
AKTUBHOCTH METAJJIOB

19

Peakunu oomena. [Ipasuito
bepromie

20

[oBTopenue n 06001IEHUE TEMBI.
[ToaroroBka Kk KOHTPOJIBLHOMI
pabote TectupoBaHwue, pereHne
3aJ1a4 1 BBIIIOJIHEHHE
YIPA)KHEHUH 110 TEME

21

KonTponbHas pabora 1 o Teme
«HauanbHple TOHATHA U 3aKOHBI
XUMUN

2. Baxkneiinue MMpEACTAaBUTCIIN HCOPIraHNMYCCKNX BEILICCTB. KonnaecTBeHHBIC OTHOIICHUS B XMMHH

(194.)

22

Bo3nyx u ero cocras. CoctaB
Bo3ayxa. [lonstue 06 00beMHOM
noJe () KOMIOHEHTa IPUPOTHON
ra3oBoil CMECH — BO3AyXa.
Pacuer 00n€ma KOMITOHEHTA
ra30BOM CMECH 10 ero 00BEMHOM
JIoJIe 1 Ha00OPOT.

XapakTeprn3oBaTh 00bEMHYIO JTOJTI0 KOMIIOHEHTA
TaKoW MPUPOAHON ra30BOI cCMecH, KaK BO3yX, U
paccYuTHIBaTh OOBEMHYIO JOJIIO 10 00BEMY STON
CMecCH.

OrnrceiBaTh 00BEMHEIN cOCTaB aTMOC(HEPHOTO BO3TyXa
Y TIOHUMAaTh 3HAUYEHHUE MTOCTOSHCTBA 3TOT0 COCTaBa I
3/10pOBBS

123
456
78

23

Kucnopon. O3on. Ilonyyenne
kucnopona. Cobupanue u
pacro3HaBaHue KHCIOPOJa.
XHMHYECKHE CBOMCTBA
KHCJIOPOJa: B3aNMOJACHCTBHE C

XapakTepru30BaTh 030H, KaK aJUIOTPOITHYIO
MOIU(UKALINIO KUCIOPOIA.

OmuceIBaTh (U3WYECKHEC U XUMUIECKHE CBOMCTRA,
MOJyYeHUE U TIPUMEHEHHE KUCIIOpoia ¢

578




MeTaulaMH, HeMeTaJUIaMH U
CJIOKHBIMH BEILIECTBAMH.
IIpumenenue kuciaopoja.
Kpyroopor kuciopozaa B
MIpHUpO/IE.

WCIIOJb30BaHUEM PYCCKOTO (POJTHOTO) S3bIKA H SI3BIKA
XUMUH.

YcTaHaBnHMBaTh MPUYHUHHO-CIICJICTBEHHBIE CBS3H
MEXTY PU3NUECKUMH CBOMCTBAMH KHCIOPOaa U
crroco0aMu ero coonpaHusl.

[TpoBoaUTE M HAOIOIATH XUMUYCCKHUN IKCIICPUMEHT
M0 MOJTYYEHHUI0, COOMPAHHIO U PACIIO3HABAHUIO
KHCJIOPOJIa ¢ COOITIOJICHUEM MTPABUI TEXHUKU
Oe3omacHoCcTH. OMUCHIBATHE XUMHUYECKHH SKCTICPUMEHT

24 | Ilpaktuueckas pabdora 4 PaboTtatk ¢ 1abopaTopHBIM 000pYIOBaHUEM U 57
[Tony4enue, cobupanue u HarpeBaTeIbHBIMU IPHOOPAMHU B COOTBETCTBUH C
pacno3HaBaHUE KHCIOPOAa IIPaBUJIaMHU TEXHUKU 0€30MaCHOCTH.

BrimonHsaTh npocTeiine npuéMbl 00paIieHus ¢
nabopaTopHBIM 000PYIOBaHUEM: COOUPATH IPUOOP
JJId TIOJIYUCHHA Ia30B, IMIPOBEPATH €0 rCpMETUIHOCTD
Y MCIIOJIb30BATh JUI NOJTY4YEHHUs KHCIOPOa.
CoOuparhs KUCIOPOA METOAOM BBITECHEHUS BO3AYXa U
pacrno3HaBaTh KUCIOPO.

Ha6mrogaTh 3a CBOMCTBAMU BEIIECTB U SIBICHHUIMH,
MPOUCXOSIIIUMH C BELIECTBAMH.

OnuceIBaTh XUMUYECKHUI SKCIIEPUMEHT C IOMOIIBIO
PYCCKOTO (POJTHOTO) SI3bIKA W SA3bIKA XFMHH.
CocTaBnaTh OTYET O pe3yJbTaTaM MPOBEAEHHOTO
9KCIIEpPUMEHTA

25 | Okcupst JIabopaTOpHBIH OIIBIT. BriensTe cymecTBeHHbIC IPU3HAKH OKCHJIOB. 576
12. IloMmyTHEHHE U3BECTKOBOM JlaBaTh Ha3BaHUS OKCHAOB MO UX (DOpPMYyIIaM.

BOJBI IIPH IIPOITYCKAHUHU CoctaBisiTh (OPMYIIBI OKCHJIOB TIO UX Ha3BAHUSIM.
yriaekucioro raza Hazpanus XapakTepr30BaTh TAKHX MPEACTaBUTENEH OKCHJIOB,
okcugoB. CocraBnenue Gopmyi KaK BOJIa, YIJIEKUCIIbIA Ia3 U HerameéHas U3BeCTb
OKCHJIOB IO MX Ha3BaHUSIM.

IIpencraBurenu OKCHIOB: BOJA,

YIJIEKUCIIBIN Ta3, HEeraleHas

W3BECTb.

26 | Bogopon JlaGopaTopHBIi OTIEIT. XapaxkTepru30BaTh COCTaB MOJICKYIIbI, PU3NIECKHue U 567
13. Ilonmy4enue Bopopoa npu XMUMHYECKHE CBOICTBA, OJyYeHUE U IPUMEHEHHUE 8
B3aUMO/ICUCTBUHU LIMHKA C BOJIOpOJA.

COJIIHOM KHcioToi Bogopon B YcraHaBiIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBA3U
npupoze. Puznveckue u MeXIy GU3NUECKUMH CBOWCTBAMHU M CLIOCOOaMHU
XUMHUYECKHE CBOMCTBA BOJOPO/IA, coOMpaHus BOJIOPOA, MEXKIY XUMUYECKUMHU
€TI0 MOJIYUCHHE U IPUMECHCHUEC. CBOMCTBAaMU BOOpOaa U €TI0 IPUMECHCHUEM.
[IpoBomuTh M HAOMIOMATH XUMHYECKUH SKCIIEPUMEHT
10 TIOJTYYEHUIO0, COOMPAHHIO U PACIIO3HABAHUIO
BOJIOpOJIa C COOJIIOACHUEM PABUI TEXHUKH
6e3onacHocTy. ONUCHIBATD XUMHUECKHH SKCTIEPUMEHT
27 | Ipaktuueckas pabora 5 Paborath ¢ 1abopaTopHbIM 000PYIOBAaHHEM U 587

[Mony4enue, cobupanvie u
pacrno3HaBaHUE BOJOPOIA

Harpe€BaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBUHU C
MPaBIJIAMU TEXHUKHU O0€30TIaCHOCTH.

BremonHaTh npocreiime npuémMsl 00OpaieHus ¢
J1a00paTOPHEIM 000pPYIOBAaHUEM: COOMPATH TPUOOP
JUTSI TIOJTYYEHUS Ta30B, IPOBEPSATH €r0 FTePMETUIHOCTh
Y UCIIOJIB30BATh ISl IOJMYYSHHS BOAOPOIA.
Co0upaTh BOJOPOJ METOJIOM BBHITECHEHHS BO3yXa U
pacmo3HaBaTh BOJIOPO/I.




HaGimronaTh 3a cBOMCTBaMHU BEIIECTB U SBICHUSMU,
MIPOUCXOISIIIIUMHU C BELIECTBAMU.

OnuceIBaTh XUMUYECKHH SKCIIEPUMEHT C ITOMOIIBIO
PYCCKOTO (POIIHOTO) S3bIKA U A3BIKA XFMHH.
CocTaBiaTh OTYET 10 pe3yabTaTaM MIPOBEAEHHOTO
JKCIIEpUMEHTA

28 | Kucnotsl. JIabopaTOpHBIH OIIBIT. AHaJIM3UpOBaTh COCTaB KUCIIOT. 567
14. Pacrio3HaBaHue KUCIIOT C Pacrnio3naBath KUCIOTHI C TIOMOIIBI0 HHAUKATOPOB. 8
MOMOIIBI0 MHIUKATOPOB XapakTepu3oBaTh NpeACTaBUTENIEH KICIIOT: CEPHYIO
Wnpukatopsl. Tabnuna U COJISIHYIO.
pactBopumocTu. CepHast u OnpenemnsaTs paCTBOPUMOCTh COEIMHEHUI ¢ IOMOLIBIO
COJISIHAsl KUCIIOTHI, X CBOMCTBA U TaOJIMLBI PACTBOPUMOCTH.

MpUMEHEHUE YcraHaBIMBaTh MPUIMHHO-CIICACTBEHHBIE CBSI3U
MEXKy CBOMCTBAaMHU CEPHOM U COJISTHOU KHUCTIOT U
001acTsIMH UX TPUMEHEHHS.

Oco3HaBaTh HEOOXOIMMOCTh COOIIOICHHSI TTPABHIT
TEXHHUKHN 0€30TIaCHOCTH TIpH PaboTe ¢ KUCIOTaMH

29 | Kucnotel, X COCTaB U 567
KJaccu(uKaIms. 8

30 | Conm, UX COCTaB U Ha3BaHUSI. XapakTepr30BaTh COJM KaK MPOJYKTHI 3aMelleHUs 567
PactBOoprMOCTS coeil B Boje. BOJIOpOJia B KMCJIOTE Ha METaJJ. 8
IIpencraBurenu coineil: Xjopua 3anuckiBaTh GOPMYIIBI COJIEH IO BaJICHTHOCTH.

HaTpus, KapOOHAT KaJIbIIHS, HazpiBats conu o hopmynam.

dbocdar kampIus. Hcnonp30BaTh TaOIUITy paCTBOPHUMOCTH IS
XapaKTEPUCTUKHU CBOUCTB COJIEH.
[TpoBoauTk pacu€Thl Mo GopmysiaMm coyier

31 | Komnuecto BemectBa Yucio OOBACHATH NOHSITHS «KOJIMYECTBO BEILIECTBAY, 567
Asorazpo. Konmnuectso «MOJIbY, «IUCIO ABOTAZPOY», «MOJIIPHAS Maccay. 8
BeniecTBa. Mosb. MolspHas Pemratr 3agaun ¢ MCIIOIB30BAaHUEM TOHATUH
Macca. KpaTHble e MHUIIBI «KOJIMYECTBO BEIECTBAY, KMOJIIPHASI MACCa», «IHCIIO
H3MEPEHUs KOJIMYECTBA BELIECTBA ABorazipo
— MWUIAMOJIb U KWJIOMOJIb,

MWITUMOJISIPHAS U

KHJIOMOJISIpHAS! MacChl BEILIECTBA.

32 | PacueTsl ¢ UCIOJIb30BAHUEM 567
MOHATHSI «KOJIMYECTBO BELIECTBAY

33 | MousipHblif 006EM Ta30B. 3aKOH OOBACHATH TOHATHS «MOJISIPHBIA OOBEM ra3oBy, 567
Asorasipo. MomsipHbIi 00BeM «HOPMAJIBHBIE YCIIOBUS.
ra3000pa3HbBIX BEIIECTB. Peurats 3a1auu ¢ UCIIOIB30BAaHUEM MTOHATHI
OtHocuTeNbHAas! IVIOTHOCTH Ta3a «KOJIMYECTBO BEIIECTBA», «MOJIIPHAsI Maccay,

o apyromy rasy. Kparusie «MOJISIPHBINA 00BEM Ta30B», «IUCIIO ABOTAIPO»

€/IMHUIIBI U3MEPEHUS —

MUJUTUMOJISIPHBINA 1

KHJIOMOJISIPHBIN 00BEMBI

ra3o00pa3HbIX BemecTB. Pacuére

C MCIIOJIb30BaHUEM MOHSATHI

«KOJIMYECTBO BEIIECTBAY,

«MOJISIpHAsl Maccay, «MOJISIPHBIN

00BEM T'a30B», «UUCIIO

ABoraapo».

34 | Pacy€rhl MO0 XUMUYECKHM XapakTepru3oBaTh KOJUUYECTBEHHYIO CTOPOHY 5

ypaBHEHUsIM. Pacu€Thl ¢
HCIIONBb30BAaHUEM MOHITHUHI
«KOJIMYECTBO BEIIECTBAY,

XHMHYECKHX OOBEKTOB H IIpoOIECCOB.




«MOJISIPHAS MacCay, «MOJISIPHBIN
00BEM Ta30BY», «UUCTIO

Pemate 3aga4u C UCIIOJIb30BaHUECM MOHSTHI
«KOJIMICCTBO BCUICCTBA», KMOJIApHAA Macca»,

ABoraapo» «MOJISIpHBINH 00BEM ra30B», «YUCI0 ABOIaIpoO»

35 | Pemenne 3a1a4 1o XUMHIECKUM 5
ypaBHEHUSIM

36 | Boma. OcHoBaHus OOBACHATD MOHATHUS «OCHOBAHUS, (IETOUN, 124
JIaGopaTopHbIii OMbIT. 15. «KaueCTBEHHAs PEaKLHs», «HHIUKATOPY. 567
W3meHnenne okpacku KnaccuduunpoBaTb OCHOBaHUS 110 PACTBOPUMOCTH B 8
MHAUKATOPOB B IIEJIOYHON cpefie Bozie. OnpenensaTs no Gpopmylie IPUHAIICKHOCTD
I'unpocdepa. KpyroBopot Boib! B HEOpPraHUYECKUX BEIIECTB K KJIACCYy OCHOBaHMI.
npupone. duznueckue u XapakTepr30BaTh CBOMCTBA OTAEIBHBIX
XUMHYECKHE CBOMCTBA BO/IbI: MpeJCTaBUTENIE OCHOBaHUH.

B3aMMOJCHCTBUE C OKCUAAMM. Hcnonb3o0BaTh TabnMIly pacTBOPUMOCTH IS
OcHoBaHus, UX COCTaB. onpezeNeHs] paCTBOPUMOCTH OCHOBaHUI
PactBOprMOCTh OCHOBaHUII B

BoJE. I3MeHeHue OKpacKu

WHIUKAaTOPOB B LIEIOYHOH cpefe.

[IpeacraBuTenu menoyei:

TUAPOKCHUAbI HATPUA, KaJIUA U

KaJbI U4,

37 | PactBopbl. MaccoBast nost OOBACHATH NOHSTHS «MaccoBast JOJIsI PACTBOPEHHOTO |
PacTBOPEHHOrO BEIIECTBA BEILIECTBAY.

JlabopaTopHslii onbIT. 16. YcraHaB/IMBaTh aHAJIOTHU ¢ O0BEMHON J0eH
O3HakoMIIeHHUE C MpernapaTaMu KOMITOHEHTOB Ira30BOM CMECH.

JOMAIIHEH WU IKOJbHOMI Pewate 3aga4un ¢ UCMONIB30BAHUEM OHATHNA
anTe4YKH — pacTBOPaMH «MaccoBas 10715 3JIEMEHTa B BELIECTBE», «MAacCOBast
MepoKcHa BOJOPOIa, CIUPTOBON JIOJIsl pacCTBOPEHHOTO BELIECTBAY», «OOBEMHAS TOJIS
HacTOWKH MOJIa U ra3000pa3HOro BEIIECTBA»
amMmuaka.PactBopurens u

pacTBOpEHHOE BELIECTBO.

PactBopsl. PacTBOpenue.

I'unparsr. ConbpBaTel. MaccoBas

JIOJIS1 paCTBOPEHHOTO BEIIECTBA.

Pacuertsl, cBA3aHHBIE C

HCTOJIb30BAaHUEM TOHSTHS

«MaccoBasi J10JIsl paCTBOPEHHOTO

BEIIECTBAY.

38 | [IpakTuaeckas padora 6 Paborats ¢ mabopaTopHbIM 000pYTIOBAaHHEM U 58
[IpuroroBnenue pacTBopa HarpeBaTeIbHBIMU IPHOOPAMHU B COOTBETCTBUH C
3alaHHOM MacCOBOM JoJei MpaBUJIaMHU TEXHUKH 0€30TaCHOCTH.

PacTBOPEHHOIO BELLIECTBA BremonHsaTh npocTeiimme npuémMsl 00paIeHus ¢
n1a00paToOpHBIM 000PYIOBAaHUEM: C MEPHBIM
LWIMHIPOM, C BECaMH.

HabmromaTh 3a CBOMCTBAMHM BEIIECTB U SBICHUSMH,
IMPOUCXOAAIINMHU C BEHICCTBAMMU.

OnuceIBaTh IKCIEPUMEHT C TIOMOIIBIO PYCCKOTO
(poIHOTO) S3bIKA U SI3bIKA XUMHH.

CocTaBiATh OTUYETHI 1O pe3yJIbTaTaM MPOBEIEHHOTO
9KCIIEPUMEHTA.

I'oToBUTE PacTBOpPEI € ONPEAECIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOTO BELIECTBA

38 | O0o0meHue u cucTeMaTH3aUUs

3HaHUH 110 TeMe «BakHenmme
MIPEACTABUTEIN HEOPTAHUICCKUX




BCIICCTB. KonnuecTBeHHBIC
OTHOLICHUA B XUMHUN

40

Kontponbaas padora Ne2 1o
Teme «Baxueiime
MPEICTAaBUTENIN HEOPTaHUISCKUX
BemiecTB. KonnuecTBeHHBIC
OTHOIIIEHUS B XUMUI»

3. OCHOBHBIE KJTaCChI HEOPTAHUIECKHX C

oenuaeHni (10 )

41 | Oxcunpl, UX KIacCUMUKAIIHL 1 OOBSICHATH IOHATHUS «HECOTIEO0PA3YIONTNE OKCHIBD,
XMMUYECKUE U CBOUCTBA «coneo0pasyroIue OKCHIBD), «<OCHOBHBIE OKCHIIBD,
JlabopatopHble ONBITHL. 17. «KHCJIOTHBIE OKCHIIBD).

BzaumoaeiicTBue okcuaa XapakTeprn30BaTh 00IINE XHMHYCCKIE CBOMCTBA

KaJIBIHSI ¢ BOJOM. 18. coNIe00Pa3yONMUX OKCHIOB (KUCIOTHBIX M OCHOBHBIX).

[NomyTHEHHE N3BECTKOBOIA BOIBI CocTaBisiTh ypaBHEHHsI PEaKLIUi ¢ y4acTHEM OKCHJIOB.

O600mienue cBeaeHuit 00 HabnronaTh v OMUCHIBATE PEAKIUH C YIaCTHEM

OKCHJIaX, UX KJacCu(UKAIINH, OKCHJIOB C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA

Ha3BaHHUSX U CBOUCTBAX. S3BIKA XUMHH.

CriocoObI OTy4EHHUs] OKCHIIOB ITpoBOAUTE OIBITHI, TOATBEPKAAIOIINE XUMUUECKHE
CBOWCTBA OKCHJIOB C COOJIIOICHIEM TPaBUI TEXHUKU
0e30macHOCTH

42 | OcHOBaHUsI, WX KIIACCUPUKAIIIS 1 CocCTaBATh ypaBHEHHUsI PEAKIHI C y4aCTHEM
1 XUMHUYECKUE CBOMCTBA OCHOBaHUI.

JlaGopaTtopHble OMBITHI. 19. HabnronaTh v OMUCHIBATh PEAKIUH C YHaCTHEM

Peakuus neiitpanuzanuu. 20. OCHOBaHHUH ¢ IOMOUIBIO PYCCKOTO (POJHOTO) SI3bIKA U

[Monyuenune ruapoxcuaa meau(ll) SI3BIKA XUMHHL.

U ero B3auMOJCHCTBHE C ITpoBOAUTE OIBITHI, MOATBEPKAAIOIINE XUMUUECKHE

KUCIOTOM. 21. Paznoxenue CBOIICTBAa OCHOBaHUH, C COOIOIEHUEM TTPABUII

ruapoxcua meau(ll) mpu TEXHUKHU 0€30MacHOCTH

HarpeBanuu OCHOBaHUS, HX

KJaccu(uKanys, Ha3BaHus U

cBoMcTBa. B3anMoencTBue ¢

KHCJIOTaMH, KUCIOTHBIMU

OKCHJIAMU ¥ COJISIMH.

Pasznoxenue HepacTBOPUMBIX

ocHoBaHu#. CriocoObl OTy4EHHS

OCHOBAHMM.

43 | Kucnotsl, ux Kinaccudukanus, 1 XapakTepu3oBarh 00IMe XUMUYECKHE CBOMCTBA

Ha3BaHMs, CBOMCTBA.
JlaboparopHsie ONBITHL. 22.
BzanmoneiicTBHEe KHUCIIOT ¢
MeTaiiamu. 23. Bzaumopeiictere
KHUCIOT ¢ cojsimu OO1mme
XHMHMUYECKHE CBOMCTBA KUCIIOT.
BzanmoneiicTBHEe KHUCIIOT C
METaJljIaMH.
DONEeKTPOXUMUIECKHH PsijT
HaIIpSDKEHUN METAJIJIOB.
BzanmoneiicTBHEe KHUCIIOT C
OKCHJIaMHU METaJIJIOB.
BsaumopeiicTBre KHUCIOT C
OCHOBAHMSIMHU — PEAKITUS
HeUTpanu3aluu.
BsanMmoneiicTBHEe KHUCIIOT ¢
consamu. [Tonyuyenue

KHUCJIOT
CocTaBisiTh YpaBHEHHUsI PEaKIUil ¢ y4acTHEM KUCIIOT.
HabronaTh 1 OMUCHIBATh PEAKIIMH C YIACTHEM KHUCIIOT
C TIOMOIIIBIO PYCCKOTO (POIHOTO) SI3BIKA U SI3BIKA
XUMUUN.

ITpOBOHUTE OMBITHI, MTOATBEPHKAAIOIINE XUMHUUCCKHEC
CBOWCTBA KHCJIOT, C COOJIIOICHUEM TPABHIT TEXHUKU
0e30MmacHOCTH




0ECKHCIOPOIHBIX U
KHCIIOPOJICOACPIKAIIMX KUCIIOT.

44 | XuMHUecKrue CBOMCTBA KHCIIOT. 5
45 | Comm, ux KimaccCUpUKAIHL Paznuyarh MOHATHS «CPEIHUE COIHY», KKUCIBIC COIM», | 5
u cBoiicTBa. JlabopaTtopHbie «OCHOBHBIE COJIN.
OnbITHL. 24. O3HaKOMIJICHHUE C XapakTepru30BaTh 00IIHUE XUMUICCKHE CBOMCTBA
KOJIJISKITMen comneit. 25. coJeit.
BsanmogeiictBue cynbdara CocTaBiATh ypaBHEHHSI PEAKINI C yYaCTHEM COJIEH.
menu(ll) c xxenezom. 26. HabmogaTh 1 OMCHIBATh PEAKITNH C yIAaCTHEM COJIeH
B3aumopaeiictBue coneil ¢ C TIOMOMIBIO PYCCKOTO (POAHOTO) SI3BIKA U SA3bIKA
consimu. Comu, ux XUMUH.
KJTaccu(pUKaIis U CBOMCTRA. [IpoBOIUTE OMBITHI, TOATBEPIKIAIONTHAE XUMHICCKIC
PacTBOopuMOCTb coselt B BoJe. CBOMCTBA COJICH, C COOTIOACHIEM TIPABIIT TEXHUKH
BzaumopeiicTBue comei ¢ 0e30macHOCTH
KHCJIOTaMH 1 IIEJI0YaMH.
BzaumopeiicTBue conen ¢
MeTaJllIaMH, OCOOCHHOCTH 3THX
peakuuil. Bzaumopeiicteue coneit
C COJISIMU.
46 | XumuuecKue CBOMCTBA CONEN. S
47 | I'enernyeckas CBSI3b MEXKILY XapakTepru30BaTh MOHATHE «TEHETHYECKUHN PAI». 5
KJIacCaM¥ HEOPraHUIECKUX NnmocTpupoBaTh TEHETUIECKYIO CBA3h MEXKITY
coenuHenwnii JlabopaTopHbie BEIIECTBAMHU: IIPOCTOE BEIMIECTBO — OKCHUJI —
onbITEL. 27. 'eHeTHUeCKas CBI3h TUIPOKCU — COJIb.
Ha MIpUMEpPE COCAMHCHHM MeU 3anuckIBaTh YpaBHEHUS PEAKIIUN, COOTBETCTBYIOIIIX
I'eneTnyeckue psabl MeTaIa U MOCIIEA0BATENIEHOCTH (IIETIOUKE) TTPEeBpaIIeHU I
HemeTaia. ['eHeTndyeckas CBSI3b HEOPraHWYECKUX BEIIECTB PA3INYHBIX KIIACCOB
MEXy KJIacCaMu
HEOPTraHUYECKUX BEIICCTB.
48 | Ipaktuueckas pabora Ne 7 VMeTh oOpararscs ¢ 1abopaTopHeIM 00opynoBanueM | 587
Pemenwne sxcriepuMeHTAIBHBIX Y HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBHU
3a7a4 no TeMe «OCHOBHbBIE C TIpaBUJIAMH TEXHUKH 0E€30I1aCHOCTH.
KJIACCHI HEOPTAaHIMYECKIX Pacmo3naBaTh HEKOTOPBIC AHUOHBI U KATHOHBI.
COEIMHEHHI HaGimroaTh CBOHCTBA IEKTPOJIMTOB U POUCXOJISIIIX
C HUMH SIBJICHUH.
HabmroaTh 1 OIMCHIBATh PEAKIUH C yIACTHEM
AIEKTPOIUTOB C MOMOIIBI0 PYCCKOTO (POTHOTO) SI3BIKA
U A3BIKa XUMUHU.
DopMyTHPOBATH BEIBOJBI TI0 PE3yJIbTaTaM
MIPOBEAEHHOTO AKCIIEPUMEHTA
49 | O0Oo001IEHNE U CUCTEMAaTH3allH
3HaHUH 110 TeMe «OCHOBHBIE
KJIACCHI HEOPTAHMIECKIX
COEJTUHCHHIN
50 | KontponpHas pabora 3 1o Teme
«OCHOBHEBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUI)
4. Tlepuoanueckuii 3aKOH U MEpUOANYECKAs cUcTeMa XuMudeckux 3neMeHToB J[. Y. Menneneesa.
Crpoenue aroma (7 4)
51 | EcrecTBeHHBIE cEMEIICTBA OOBSICHATH TMIPU3HAKH, TTO3BOJISIONTNE OOBEAUHITH 57

XUMHYECKUX DJIEMEHTOB.
Awm¢oteprocts JIabopaTopHsie
onbIThL. 28. [Tomyuenue
amM(pOTEepHOIr0 THIPOKCHIA U

prnHBI XUMHNYCCKHX DJICMCHTOB B €CCTCCTBCHHBIC
ceMelicTBa.

PackpbiBaTh XUMHUYECKUH CMBICIT (3TUMOJIOTHIO)
Ha3BaHUM €CTCCTBEHHBIX CEMEHCTB.




WCCJICIOBAHUE €TO CBOHCTB
IIEJIOYHBIC U IET0YHO3EMETbHBIC
METaJIJIbI, TaJIOT€HbI, UHEPTHBIE
(6maropoHbIe) Ta3bl.
AmdoTtepHocTh. AMpOTEpHBIC
OKCH/JIBI M THJIPOKCHU/IBL.
KommnekcHsle conu.

ApryMeHTUpOBaTh OTHOCUTEILHOCTh HA3BAHUS
«WHEPTHBIE Ta3bD».

OOBSCHATD, TOHITHE «aM(OTEPHBIC COCTUHEHUSD).
HabmonaTh 1 oMCHIBATh PEaKIIN MEXKIY
BEIIECTBAMH C TIOMOIIBI0 PYCCKOTO (POAHOTO) SI3BIKA U
sI3bIKA XUMUHU.

XapakTepru3oBaTh JBOWCTBEHHBIN XapaKTEp CBOMCTB
aM(OTepHBIX OKCHIOB U THIPOKCHIOB.

[TpoBOANTE OMBITHI IO TTOIYYECHUIO U TIOATBEPKACHUIO
XUMHYECKUX CBOMCTB aM()OTEPHBIX OKCUJIOB U
TUJIPOKCHJIOB C COOJIFOICHUEM MPABUII TEXHUKU
0e30macHoCTH

52 | OTKpBITHE MEPUOITUECKOTO PasnuaTh €CTECTBEHHYIO U HCKYCCTBEHHYIO 123
3akoHa J[. 1. MeHaeneeBbIM U KinaccuGUKanuu. 456
CO3JIaHHE UM MEPUONMUECKOI OOBACHSTD, MOYEMY HEPUOANYECCKHUN 3aKOH OTHOCAT 8
CHCTEMBbI XUMHUYECKHX K €CTeCTBCHHOW KJIaCCUPHKALINY.
3JIEMEHTOB. MozennpoBaTe XUMHYECKHE 3aKOHOMEPHOCTH,

BBIJIEJISAS CYIIECTBEHHBIE XapaKTEPUCTUKN OOBEKTA U
MPEICTaBIsIA X B IPOCTPAaHCTBEHHO-TpadhuIecKoit
WJIM 3HAKOBO-CUMBOJIMYECKON (hopMme

53 | OcHOBHBIE CBEICHUS O CTPOCHHUU OOBSICHATD, 9TO TAKOE KIIPOTOH», KHEHTPOHY, 5
aToMOB ATOMBI Kak hopma «QIEKTPOH», «XUMHUECKHUH JIEMEHT», «MacCOBOH
CYIIECTBOBaHUS XUMUYECKUX YHCIION.
aneMeHTOB. OCHOBHBIE CBEZICHUS OnwuchIBaTh CTPOCHHE SIpa aTOMa UCTIOJIB3YS
0 CTPOECHUH aTOMOB. NEPUOJUUECKYIO CUCTEMY XUMUYECKHX 31eMEHTOB /1.
JlokazaTeabCcTBa CIIOKHOCTH W. Menpneneena.
cTpoeHus aTOMOB. OTBITHI [ony4ats nHMOPMALHIO IO XUMHUH U3 Pa3THYHBIX
Pesepdopna. [Tnanerapuas HMCTOYHHUKOB, aHAJIM3UPOBATH €€
Mojienb cTpoeHus atoma. CoctaB
aTOMHBIX Si/Iep: IPOTOHBI,

HEUTpOHBI. MaccoBOe YUCIIO.
CoBpeMeHHOe onpeieNieHIe
MOHATUS «XUMHYECKUN
aneMeHT». OTHOCUTENbHASA
aToMHas Macca. BzanmocBsi3b
MOHATHH «IIPOTOH», KHEUTPOHY,
«OTHOCHTEIIbHAS aTOMHAas
Maccay.

54 | CtpoeHue 3MeKTPOHHBIX OOBACHSATH NOHSITHE «IJICKTPOHHBIN CIIOW», UITH 5
000J1049eK aTOMOB. MHKpPOMHUD. «9HEPreTUYECKUIl YPOBEHBY.

Onextponsl. CTpoeHne CocTaBnATh CXEMBI paclpeie]IeHus JIEKTPOHOB 110
SHEPTEeTHYECKUX YPOBHEH aTOMOB AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOW 000JI0YKe
XUMHUYECKUX 3emeHToB 1—20.

[onsiTHe 0 3aBepILIEHHOM

3JIEKTPOHHOM CIIO€.

55 | Ilepuoamueckas cucrema PackpbIBaTh GDU3NUECKUIT CMBICI TIOPSIKOBOTO 123
XUMHYECKHX 2reMenTos 1. U. HOMepa XUMHYECKOT0 JIeMEHTa, HOMepa Neprosa u ‘7156

Mengeneesa. M30Torbl.
®u3nUecKuii CMBICII CHMBOJIHKH
MEPUOJINYECKON CUCTEMBI.
CoBpemenHast GopMyTHPOBKA
MEPUOIUYECKOT0 3aKOHA.
M3MeHeHUsT CBOMCTB JICMEHTOB B
MepUOIax U rPyIax Kak

HOMeEpa rpyIIbL.




(GYHKIUS CTPOCHHUS DIICKTPOHHBIX
000JI0YEK aTOMOB

56 | XapakTepHCTHKa dJIeMEHTa XapakTepru30BaTh XUMUYECKHE JIeMEHThI 1—3 5
IO €T0 MOJIOKEHUIO MIEPHUOIOB TI0 X IMOJIOKEHUIO B IIEPHUOTUIECKOMN
B EPHOANYECKON CUCTEME cucteme xumuueckux aneMenTos 1. . Menneneesa.
XapaKkTepucTHKa 3JIeMEHTa- AprymMeHTHpOBaTh CBOMCTBA OKCUJIOB M TMIPOKCHU/IOB
MeTaJljIa ¥ JJIeMEHTa-HeMeTaIa METAJJIOB ¥ HEMETAJIOB IIOCPECTBOM ypaBHEHHHA
0 WX TOJIOKEHHIO B peaxuui
MEePUOINYECKON cCUCTEME
XUMUYECKUX deMeHToB JI. 1.

Menpeneesa.

57 | 3HaueHHUe MEPUOTUUECCKOTO OnpeaensTh HCTOYHUKH XUMHUYECKOH HH(OpMAIIUH. 123
3aKOHA M NEPUOTHIECKOi IomyyaTh HEOOXOAUMYIO HH(DOPMALMIO U3 PA3INYHBIX | 457
CUCTEMBI XUMHUYECKHX 3JIEMEHTOB MCTOYHUKOB, aHATTM3UPOBATH €€, 0POPMIIATH
. . Mengeneesa CooOmeHus WHPOPMALMOHHBIN IPOAYKT, IPE3EHTOBATh €ro, BECTH
YYaIIuXcs O KU3HU, HAyIHOU HAy4YHYIO TUCKYCCHIO, OTCTAaBATh CBOIO TOUKY 3PEHUS
1 OOIIECTBEHHOW JesITeThHOCTH WA KOPPEKTUPOBATH e
. . MenneneeBa

5. Xumunueckas cBsi3b. (6 1)

58 | Monnast xuMu4ecKkas CBSI3b. OOBACHATD, YTO TAKOE MOHHAS CBSI3b, HOHEI. 5
Honsl, 00pazoBaHHBIE aTOMaMH XapakTepu3oBaTh MEXaHU3M 00pa30BaHUs HOHHOH
METaJIJIOB ¥ HeMeTaLI0B. CXeMBI CBSI3M.
00pa30BaHNs NOHHOM CBSI3H IS CocTaBnATh CXeMbl 00pa30BaHMs NOHHOH CBSI3H.
OuHapHBIX coenuHeHui. MonHas Hcnonb30BaTh 3HaKOBOE MOJIEIIUPOBAHKE.
KpUCTaJUTMUECKas pemérka u OnpenemsTh THII XMMHUYECKOH CBSI3H IO opMyIie
(hm3nyecKre CBONCTBA BEIIECTB C BEIIeCTBA.
3TUM TUIOM peméTku. [lonsarue o 1ITpuBOIUTE IPUMEPHI BELIECTB C HOHHOM CBS3BIO.
(hopMyITEHOM eMHHIIE BEIIeCTBA. Y cTaHaBIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBS3U

MEX/1y COCTaBOM BEIIECTBA M BUJIOM XHMHUYECKOM
CBA3M, MEX/Iy HOHHOH CBSI3bI0 U KPUCTANTNYECKUM
CTPOEHHEM BEIIEeCTBA, MEXYy KPUCTALTHIECKAM
CTPOEHHMEM BelIeCcTBa U ero (PH3MUeCKUMHU CBOWCTBAMU

59 | KoBanenTHass XUMHYECKasl CBSI3b OOBICHATE MOHATHS «KOBAJECHTHAS CBA3LY, 5
ONeKTPOHHBIE U CTPYKTYpHBIE «BAJIEHTHOCTBHY.

(hopmyiel. BaneHTHOCTB. CocTaBiATh CXeMbl 00pa30BaHUS KOBAJIEHTHOM

KoBasnenTHas HemosipHas CBS3b. HETOJISIPHON XUMHYECKOH CBS3H.

Cxembl 00pa3oBaHus Hcnonb30BaTh 3HAKOBOE MOJIEJIUPOBAHUE.

KOBaJICHTHOM CBA3M B OMHAPHBIX OnpenessTh THIT XMMHUYECKOH CBSI3H 10 (opMyIie

coeTuHEeHUsIX. MoneKymsipHas BEIIIECTBRA.

Y aTOMHAas KPUCTAJLUTUICCKHE [TpuBOIUTH IPUMEPHI BEMIECTB C KOBAJICHTHON

PEIIETKH, M CBOMCTBA BEIECTB C CBA3bIO.

3THM THUIIOM PEMIETOK. YcTaHaBnMBaTh NPUIHMHHO-CIIEICTBEHHBIE CBS3U
MEX/Iy COCTaBOM BEIIECTBA M BUIOM XHMHYECKOH
CBA3H, MEXJly KOBAJICHTHOM CBA3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM BEILECTBA, MEXKIY
KPUCTAJUIMYECKUM CTPOESHUEM BEILIECTBA U €TI0
(bU3MIECKUMU CBOMCTBAMH

60 | KoBaneHnTHas HemosipHas OOBSICHATH IOHATHUS «KOBAJICHTHAS TOJISIPHAS CBSA3BY, | D

U TIOJISIpHAsl XMMUYECKasi CBSI3b
ONEeKTPOOTPUIATENBHOCTB. P
3MEKTPOOTPHUIIATETHHOCTH.
KoBaneHTHast HenoJisipHast

U TIOJIsIpHAsl XMMUYECKasi CBSI3b.
Humnons. Cxembl 00pa3oBaHus
KOBAJIEHTHOM TIOJISIPHOU CBSI3U

«IEKTPOOTPULIATENBHOCTY, «BO3TOHKAY, WU
«cyoImuManus».

CocTaBIsTh CXeMbI 00pa30BaHUs KOBAJICHTHOM
MOJISIPHON XMMUYECKOU CBSI3U.

Hcnonb30BaTh 3HaKOBOE MOJICITUPOBAHUE.
XapakTepru30BaTh MEXaHU3M 00pa30BaHUs MOISPHOM
KOBaJIEHTHOM CBA3H.




B OMHAPHBIX COCMHCHUSX.
MonekynspHasi U aTOMHas
KPUCTAJUIMYECKHE PEIIETKY, U
CBOMCTBA BELIECTB C 3TUM TUIIOM
PEMETOK.

OnpenensaTs THI XUMHYECKOU CBSI3H 10 PopMyIie
BEIIECTBA.

[IpuBOIUTH NPUMEPHI BEIIECTB C KOBAJIEHTHOM
MOJISIPHOM CBA3BIO.

YcraHaBnMBaTh NPUIHMHHO-CIIEICTBEHHBIE CBS3U
MEKJy COCTaBOM BEIIECTBA U BUJIOM XUMHUYECKOU
CBSI3U, MEX]Ty KOBAJICHTHOH CBS3bIO U
KPUCTAIUTMYECKUM CTPOCHHEM BEIIIECTBA, MEXKITY
KPUCTAIUTMYECKUM CTPOCHUEM BEIIECTBA U €r0
¢usnyeckumu cBoiictBamu. COCTaBIATh POPMYITBI
OMHAPHBIX COSAMHEHUH 110 BAJICHTHOCTH M HAXO/IHUTh
BaJICHTHOCTH 3JIEMEHTOB 10 (hopmyIie OMHapHOTO
COETMHEHWSL.

Hcnonp3oBaTh MaTepraIbHOE MOJETHPOBAHUE

61 | MeTamuueckas XMMHIECKas 1 OOBACHATD, YTO TAKOE METAIIIMYECKAs CBA3b.
cBs13b JlabopaTopHbIE OMBITHI. 29. CocTaBIATh CXeMbI 00pa30BaHMS METAILTUICCKOM
H3roroBienne Moaenu, XHUMHYECKON CBSI3H.

WLTIOCTPHUPYIOIIEH 0COOEHHOCTH Hcnonp30BaTh 3HAKOBOE MOJIEIIMPOBAHUE.
METAJTMYCCKOM CBSI3U XapakTepru30BaTh MEXaHU3M 00pa30BaHUS
Mertannmudeckas METAJITNYECKOMN CBSI3H.
KpUCTAIDTHYECKas PEeIETKA. OnpenensaTs THI XUMHYECKOH CBS3H 10 GopMmyIie
CBoliCcTBa BEIIECTB C 3THM THUIIOM BEIISCTRBA.
pewéTku. Ennnas npupona [IpuBOAUTH PUMEPHI BELLIECTB C METATNINYECKOM
XUMHYCCKUX CBSI3CH. CBA3bI0.
YcranaBiuBaTh IMPUYINHHO-CJICACTBCHHLIC CBA3H
MEXIy COCTaBOM BEIIECTBA M BUIOM XHMHUYECKOM
CBSI3H, MEX]Ty METAIUTHIECKOH CBA3BIO U
KPpUCTAIUIMYECKHUM CTPOCHUCM BEUICCTBA, MCKIY
KPUCTaJUTMYECKUM CTPOCHHEM BEIIECTBA U €r0
(hM3UYECKUMH CBOHCTBAMH.
Hcnonp3oBaTh MaTepraabHOE MOJIETHPOBAHUE

62 | O00O0IIeHHE U CHCTEMATH3ALIHS 1
3HAHWM 110 TEMaM
«ITepuoanueckuii 3aKOH U
MEPHOANYECKas CHCTEMa
XUMHUYECKHX DIIEMCHTOB
. U. Menneneesa. Ctpoerue
aToMa» U «XHMHYCCKas CBA3b.

63 | KonTtponbsHas padora Ned o 1

temaMm «llepuoguyeckuit 3aKoH U
TIepUOINYECKAsT CHCTEMA
XUMUYECKuX d1emMenToB JI. W.
MenpaeneeBa. CTpoeHue aToMa» U
«XHAMHUYECKast CBSI3b.»

6. OKHCINTETHHO-BOCCTAHOBUTENBHBIE PEAKITUT

(54)

64 | Crenenb okucnenus Cpapaenne | 1 OOBSICHATH IOHATHUS «CTETIEHb OKUCIICHUS,
CTEIIEHU OKUCIIEHHS «BAJIEHTHOCTBY.
u BanieHTHOCTH. [IpaBuna pacuéra CocTtaBnsTh (opMyIIbl OMHAPHBIX COCIMHEHUH Ha
CTeTIeHEeN OKHCIIEHUS 110 OCHOBE O0IIIEro crocoda ux Ha3BaHHM.
(dhopMysiaM XUMHUYECKHX CpaBHHUBaTh BaJICHTHOCTh U CTEIICHb OKUCIICHUSI.
CO€IMHEHNIH PaccumThiBaTh CTEHICHH OKUCIIEHUS 110 (hopMyIamMm

XHMHYECKHUX COCOUHCHUN
65 | OKUCIUTEIBEHO- 1 OOBICHATE MOHATHS «OKUCITUTCILHO-

BOCCTaHOBUTEILHBIC PEAKIIUN
Ompenenenre CTeneHei

BOCCTAHOBUTCIILHBIC PCAKIINN», KOKHUCIIUTCIIb»,
«BOCCTaHOBHUTCIIbY», KOKHCJICHHUC), «BOCCTAHOBJICHUC)).




OKHUCJICHHS 3JIEMEHTOB,
00pa3yoIuX BEenIeCTBa Pa3HbIX
KJaccoB. Peakimy HOHHOTO
0o0MeHa U OKHCIIHTEIIBHO-
BOCCTaHOBHUTEIIHHBIC PEAKITHH.
Knaccudukarus OBP

KnaccupuurpoBaTb XMMHYECKHE PEAKLIUH 110
MIPU3HAKY U3MEHEHUS CTENEHEN OKNCIEeHNs
3JIEMEHTOB.

OnpenemnsaTs OKUCIUTENb 1 BOCCTAHOBUTETb,
[IPOLIECCH OKUCIIEHUS] U BOCCTAHOBIICHHUS.
Hcnonp30BaTh 3HAKOBOE MOJAEIUPOBAHUE

66

CocTraBnenue ypaBHEHUH 1
OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PeaKIuit
METOJIOM 3JIEKTPOHHOro OanaHca
OKuCIUTENHh U BOCCTAHOBUTEITD.
OkwcieHre 1 BOCCTaHOBJICHHE.

67

3akperuieHne 3HaHU 110 TeMe 1
OKHCIIUTEIBHO-
BOCCTaHOBUTEIILHBIC PEAKIIUU

68

3aKIIIOYUTENbHBIA YPOK. 1
IlonBenenue UToros

9 KJtacc

No

Copeprxanne (pa3aernbl, TEMbI)

Kon- | YHuBepcanbHble yueOHBIE HeHCTBHS
BO
qac

[ToBTOpEeHME U 0000IIICHNE CBEICHUH 110 KYPCY

8 kiacca. Xumudeckue peakud (5 1)

1 Krnaccudukarus HeopraHHIeCKuX 1 XapakTepu3oBaTh OKCUIBI, THAPOKCHUIBI 57
BEILIECTB M X HOMEHKJIaTypa (ocHOBaHMS, aM(pOTEPHBIE TUIPOKCHIIBI,
Bunapusbie coenmunenus. OKCUABI KHCJIOPOJICOCPKAIINE KUCTIOTHI) H COJIH
coJeoOpasyronme 1 M0 TUIaHY: COCTaB, CIIOCOOBI 00pa30BaHUs
HecoeoOpasyronme. ['napokcup: Ha3BaHWi, XapaKTepPHbIE CBOWCTBA
OCHOBaHMs, aM(pOTEPHBIE THIPOKCH/IBL, HOJTy4YeHHE.

KHCJIOPOJICOACPIKAIINE KUCIOTHI. KnaccupuumpoBaTh OKCHIBI, THIPOKCHUIBI

Cpennue, KUcCibIe, OCHOBHBIEC, (ocHOBaHMS, aM(pOTEPHBIEC THAPOKCHIBI,

KOMIUIEKCHBIE COJIH. KHCIIOPOJICOAEPIKAIIIE KUCIOTHI) M COJIN
MO Pa3TUYHBIM MPU3HAKAM.
YMeTh NOATBEPKAATh XapaKTEPUCTHKY
OT/EJBHBIX TPEICTAaBUTEINICH KIIaCCOB
HEOPraHMYECKHUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMUX PEAKLUI.

PackpbIBaTh T€HETHUECKYIO CBSI3b MEXKIY
KJIaCCaMHU HEOPTaHUYECKHX COSIMHEHUM
2 Knaccudukanms xumuueckux peakmuii | 1 OOBSACHITH TOHATHS «XUMUYECKast 5

M0 PA3TUYHBIM OCHOBAHHSAM: IO
COCTaBY M YHCJIYy pPEarupyrommx 1
00pa3yromuxcs BEIMIECTB, 110
teroBoMy 3¢ dekry, o arperatHomy
COCTOSIHUIO PEarupyrolix BemecTB, 10
00paTUMOCTH, 10 U3MEHEHHUIO CTETIeHeH
OKHCJICHHUS 3JIEMEHTOB, 110
UCIIOJIb30BaHHIO KAaTaIN3aTopa.
JlaGoparopHbie OMbITHI. 1.
BzaumoneiictBue aMmmuaka u
xJ0poBosiopoza. 2. Peakuus
HelTpanm3anyu. 3. Habmronenne
Ter10Boro 3ddexra peaxipu
HelTpanusanvu. 4. BsauMmonelicteue
cepHol KucIoThl ¢ okcumoM meau(ll).
5. PaznoxxeHune nepokcuia Boopoa ¢
MIOMOIIBIO KaTanas3sl KapTodes

peaKIus», «PeaKIuu COCTUHEHUS,
«PEAKIUU Pas3NIOKEHUSI», KPEAKITUH
oOMeHay, «peaKkIny 3aMEIICHUS,
«pEAKLIHUU HENTpaIU3aALUN,
«3K30TEPMHUUECKUE PEAKIIANY,
«HJIOTEPMHUYECKUE PEaKIIU»,
«00paTuMble peakiumy, KHeOOpaTHMBbIC
peaKIum, KOKUCIUTEIBHO-
BOCCTAaHOBUTEILHBIC PEAKIIUNY,
«TOMOTEHHBIC PEAKIHHY», KT€TEPOrCHHBIC
PEaKIN, «KKATATUTHIESCKUAE PEaKIHN,
«HEKATATUTHYECKUE PEAKIINNY, «TETUIOBOM
3¢ (hHeKT XUMUIECKOU PEeaKIum.
Knaccudunupoparh XUMHUYECKUE PEAKITUU
0 pa3IMYHBIM OCHOBAHHUSIM.

OnpenensiTh OKUCIUTENb U
BOCCTaHOBUTEIb, IPOIIECCH OKUCICHUS U
BOCCTaHOBJICHHUSI.




HaGmroaTh 1 OMUCHIBATh PEAKIIUN MEKTY
BEIIECTBAMH C ITIOMOIILIO PyCCKOTO
(pomHOTO) S3BIKA U S3BIKA XUMHH

O00011IeHNE CBEAECHUN 0 XUMUYECKUX
peaKIusX.

OOBACHSTD, UTO TAKOE «CKOPOCTh
XUMHYECKOUN PEaKITUI.
AprymMeHTHpOBAaTh BHIOOp €AMHUIT
nzMepenus Vp.

YcTaHaBIUBaTh MPUYUHHO-CIICICTBCHHBIC
CBSI3U BIIUSTHHS PA3IIUYHBIX (DaKTOPOB HA
CKOPOCTh XUMHYECKHX PEAKIINH.
HaGmogaTh 1 OMKUCHIBATh PEAKITUH MEXKTY
BEIIECTBAMH C OMOIILIO PyCCKOTO
(pomHOTO) s3BIKA W SI3BIKA XUMHH
[TpoBOAUTE OMBITHI, TOATBEPIKIAIOIIHNC
3aBUCHUMOCTb CKOPOCTH XUMHUYECKOH
pEeaKiMy OT Pa3InIHbIX PAKTOPOB

[ToHsITHE O CKOPOCTH XUMHUUECKOU
peakiuu. OaKTOPhI, BIHUSIIONIUE HA
CKOPOCTh XUMHYECKHX PEaKITUil:
MIPHUPOJIA PEATHPYIOMINX BEIIECTB, UX
KOHIICHTpAI¥s, TeMIIepaTypa, IUIOIIa b
COMPUKOCHOBEHUS, HAJTMUNE
KaTaan3aTropa.

JlaGoparopHbie OMBITHL. 6. 3aBUCUMOCTh
CKOPOCTH XUMHUECKOH PeaKIuu OT
MIPUPOJIBI PEarupyIOIINX BEIIECTB Ha
MpuMepe B3aUMO/IEHCTBHS PACTBOPOB
THOCYTb(aTa HaTpus U xJiopuaa dapus,
THOCYNb(]aTa HATPHUS U COJISTHOM
KHCTIOTHL. 7. 3aBHCUMOCTH CKOPOCTH
XUMHYECKOHN peaKiluu OT MPUPOIbI
METAJIJIOB MIPY UX B3aUMOJICHCTBUU C
COJITHOM KHCIIOTOM. 8. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOH PEaKIH OT
MIPUPOJIBI KMCIIOT TIPU B3aUMOJICHCTBUU
HX C KeJie30M. 9. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOH PEaKIH OT
Temmepatypsl. 10.

3aBUCHMOCTH CKOPOCTH XUMHUECKOH
peaxIum OT KOHIEHTPAITUN
pearupyronux pemects. 11.
3aBUCHMOCTH CKOPOCTH XUMHUECKOH
peaxiuu OT IUIoNaIn
COMPUKOCHOBEHUS PEarupyrommx
BemecTB. 12. 3aBHCHUMOCTh CKOPOCTH
XUMHYECKOHN peakiui OT HaTuIus
Karajau3aTopa

567

Karanuzartopsl. Karanms.
JlaboparopHbie onbIT 12. 3aBUCUMOCTH
CKOPOCTU XMMHUYECKOU peakuuu OT
HaJIMYHs KaTaJnu3aTopa.

678

2. XuMudeckne peaknun B pactBopax (10 u)

6

[onsaTHE 00 NEKTPOTUTUIECCKOM
JUCCOLUAINH. DJIEKTPOIHUTHI U
HE3JIEKTPOJIUTHI. MeXaHu3M
JIUCCOIIMAIIH IEKTPOIIUTOB C
Pa3IUYHBIM XapaKTEepPOM CBSI3U.
CreneHsp 31eKTPONUTHIECKON

XapakTepu30BaTh MOHSATHS
«IEKTPOIUTUYECKAS] TUCCOLUALTHS,
«OQIEKTPOIIUTHIY, KHEITEKTPOIUTH.

Y cTaHaBIUBaTh MPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKY IPUPOIOH IIIEKTPOIUTA U
CTENEHBIO €TI0 TUCCOINAIIH.

57




nmucconuaruy. CHiIbHBIE U cladble
3IEKTPOJIUTHIL

JlaGopaTopHsIii omeIT. 13.
Jucconmariust caaObix 3JIEKTPOIIUTOB HA
npuMepe YKCYCHOW KUCIIOTHI

VYcraHaBauBaTh MPUYIUHHO-CJIICACTBCHHLIC
CBA3H MCXKIOY TUIIOM XUMHUYECKOHN CBSI3H B
QJICKTPOJIUTE N MEXaHU3MOM €TI0
Jucconmuanumn

OCHOBHBIE TIOJIOKECHUS TCOPHH XapakTepru30BaTh IMOHATHUS «CTCIICHD 57
ANEKTPOIUTHUECKON TUCCOIMALIH. JUCCOLMALIHY, «CHIIbHBIE 3JICKTPOJIUTHI»,
(TO M) Knaccugpukanms HOHOB ¥ UX «cnalble NEKTPOIUTHD», «KATHOHBI»,
cBoiicTBa. Kuciotel, ocHOBaHUS U conn «aHUOHBI», «KUCIIOTBLY», KOCHOBAHUS,
Kak J1eKTponuThl. VX kinaccuduxanms «conuy. CoCTaBIATh ypaBHEHUS
Y TUCCOLMALIHSL. AIIEKTPOJIUTHYECKON TUCCOLMAIIIH KHCIOT,
OCHOBaHUH U COJIEN.
WnnroctpupoBaTh NIpUMEpaMu OCHOBHBIE
MOJIOKEHHUS TEOPUH IIEKTPOTUTHYECKON
JUCCOIIUALH.
Paznnuath KOMIIOHEHTHI 10Ka3aTEIbCTB
(Te3ucoB, apryMeHTOB U (popMBbI
JI0OKAa3aTeJIbCTBA)
XUMHYeCKe CBOMCTBA KHCIIOT C TOYKH XapakTepru30BaTh 00IIHNE XUMUIECKIIE 246
3penus TO/: m3aMeHeHHne OKpacKu CBOICTBA KUCIIOT C MO3ULIUNA TEOPUU 57
WHJIUKaTOPOB, B3AUMOJIENCTBHUE C 3JIEKTPOJIUTUYECKON TUCCOLUALINY.
MeTaIIAMH, OKCHAAMH ¥ THAPOKCHIAMH CocTaBisiTh MOJICKYIISIPHBIC, TIOJIHBIC H
METAJLIOB U cOISMHA. MoNeKyIspHbIe 1 COKpAILEHHbBIC HOHHBIC YPABHEHUS PEAKLIUHI
WOHHBIE (TTOJHBIE U COKPAIIEHHBIE) C y4aCTHEM KHCIIOT.
ypaBHEHUS peakuui. XUMUYECKUI ApryMeHTHPOBATS BOSMOMHOCTH
. . MIPOTEKAHUS PEaKMi C y4acTHEM KHCIOT
CMBICJI COKPAILEHHBIX YPAaBHEHUH.
. Ha ocHOBe npasuia beproie u psina
YcoBUs MPOTEKAHUS PEaKUUN MEXILY
AKTUBHOCTH METAJLJIOB.
SIICKTPOIMTAMH /10 KOHLA. Psin [TpoBOAKTE OMBITHI, TOATBEPKAAIOIINE
dKTHBHOCTH MCTAJLIOB. XUMHUYECKHE CBOMCTBA KUCIIOT, C
Jlaboparophbie onbITHL. 14. I3MeHeHHe COBTI0/IeHIEM TIPABIJT TEXHHKH
OKpPACKH HHAMKATOPOB B KUCIOTHOH 6e30MaCHOCTIL
cpene. 15. P?aKHHH HEHTpaTu3aliy Hab6urogate 1 ONMCHIBATH PEAKIHHU C
pacTBopa ICJI09H pasInaHbIMU y4acTHEM KHCJIOT C OMOIIIBI) PYCCKOTO
kucnoramu. 16. Ionyyenue (POIHOIO) A3bIKA U SA3bIKA XUMHUH
ruapokcuna menu(ll) u ero
B3aUMOJICHCTBUE C Pa3IMYHBIMU
kucnotamu. 17. BzaumoaencTaue
CHJIbHBIX KUCIIOT ¢ okcumoM meaun(ll).
18—20. B3zaumoneicTBrue KUCIOT C
Mmetaiamu. 21. KadecTtBeHHast peakius
Ha KapOoHat-uoH. 22. [TonyueHue
CTYAHSI KpEMHUEBOH KHCIIOTHI.
23. KauecTBeHHas peakyst Ha XJIOPU/-
WM CyTb(haT-nOHBI
3akperieHre 3HaHUH 110 TeMe KHCIIOTHI, CocTaBisiTh MOJICKYIISIPHBIE, TIOJIHBIC U 5

KaK 3JICKTPOJINTLL

COKpAaIIEHHBIE HOHHBIE YPABHEHUS PEAKITHIA
C y4acCTHUEM OCHOBaHUH.
ApryMEeHTHPOBATh BO3MOXHOCTh
MPOTEKAHUS PEaKIUH ¢ ydacTHEM
OCHOBaHUi1 Ha OCHOBe npaBmiia beprose.
[TIpoBOUTH OMBITHL, TOATBEPAKIAIOINE
XMMHYECKUE CBOWCTBA OCHOBAHUH, C
cOOr0ICHUEM TPaBUI TEXHUKHU
0€30MacHOCTH.

HabmonaTs 1 onuChIBaTh pEaKiium ¢
Y4aCTHUEM KHUCIIOT C TIOMOIIBIO0 PYCCKOTO
(pomHOTO0) S3BIKA U S3BIKA XUMUH




10 | Xumuueckue CBOWCTBA OCHOBaHUH Kak XapakTepu3oBaTh 00IINE XUMUIECKHE 5
3JIEKTPOJIUTOB CBOICTBA COJIEH C MO3ULIMI Teopuu
OO01e XMMUYECKUe CBOMCTBa JIEKTPOJINTUYECKON TUCCOLUALINH.
LIEJI0YEH: B3aUMOJECHCTBHE C CocTaBnATh MOJIEKYJISIPHBIE, ITOJIHBIE U
KHCJIOTaMH, OKCHaMH HEMETAJLIOB, COKpAILEHHbIC HOHHBIC YPABHEHUS PEAKLIUHI
conmsamu. OOIIIe XMMHYECKIE CBOHCTBA C y4acTHeM COJieil.

HEPaCTBOPHUMBIX OCHOBAaHUI: ApryMeHTHpOBaTh BO3MOXHOCTb
B3aUMOJICHCTBHUE C KUCIIOTaMH, MPOTEKAHUS pEaKlMii C y4acTHEM coJieil Ha
pasJioKeHHe IpU HarpeBaHUU. OcHOBe IpaBuia beproe.

JlaGopartopHbie onbITHL. 24. I3MeHeHHe [TpoBOAKTE OMBITHI, MOATBEPKAAIOIINE
OKPAaCK{ MHAMKATOPOB B ILEIOYHON XMMHUYECKHE CBOICTBa coleil, ¢

cpene. 25. BzaumomelicTBHE IEIIOUECH C COOITrOTICHUEM TIPaBUII TEXHUKH
YTIEKUCITBIM ra3oM. 26. KadecTBeHHas 0e301macHOCTH.

peakuus Ha KaTHOH aMMOHUsI. 27—28. HabnronaTh 1 ONUCHIBATh PeakLuy ¢
ITomyaenune ruapoxcuma menu(ll) u ero YYaCTHEM COJIEH C MOMOILIBIO PYCCKOTO
pasIoKCHHE (pomHOTO0) S3BIKA W SI3BIKA XUMHH

11 | Xumuueckue CBOMCTBA COJIEN Kak YcranaBnuBaTh 3aBUCUMOCTb MEXKY 5
AJEKTPOJIUTOB COCTaBOM COJIU U XapaKTepoM eé
O01mure XUMUYIEeCKIe CBOMCTBA CPEeTHUX TUAPOIN3A.

COJICH: B3aUMOJCUCTBHUE C KUCIOTaMU, AHaNMM3UpOBaTh CpPeLly pacTBOPA COJH C
HIeJI0YaMH, COJISIMHA U METaJlIAMH. MOMOIIBI0 HHAUKATOPOB.
B3anmopeiicTBuE KUCIBIX CONEH CO [Iporuo3upoBaTh THII TUAPOIJIA3A COJIU HA
IeJI0YaMHu. OCHOBe aHanu3a € GopMyJIbl
JlaGoparopHbie OMBITHI. 29.

BiaumoeiicTBre kapOOHATOR C

kucinoramu. 30. [Tonyyenue

ruapokcua xenesa(lll). 31.

BsaumogeiicTBue jxene3a ¢ pacTBOPOM

cynetara menu(ll)

12 | IlonsTHe 0 ruapoNU3e coeil YMeTs obpatuathes ¢ 1ad0paTOpHBIM 567
I'maponu3 kak oOMeHHOE 000pyZI0BaHNEM U HarpeBaTeIbHBIMU
B3aUMOJIEUCTBHE COJIEH C BOJOM. nprudOpaMu B COOTBETCTBHH C MPABHIAMH
I'maponu3 coyu CUIIBHOTO OCHOBAHUS U TEXHUKHU 0€30MacHOCTH.
ciaboit kucnotel. ['uaponus conu HaGmoaTh CBOHCTBA 3JEKTPOJIUTOB.
c11a00r0 OCHOBAHUS M CUIILHON HabnronaTh 1 ONTUCHIBATh PEAKIIUM C
KHCIOTHL. Boopoauelii mokasarens YYaCTHEM 3JIEKTPOJIUTOB € TIOMOLIBIO
(pH). €CTECTBEHHOTO (PYCCKOTO HJIH POJTHOTO)

SI3BIKA U SI3bIKA XHMMHUH.
®DopMyIUpPOBaTh BBIBOJIBI IO PE3yJIbTaTaM
POBENEHHOTO SKCIEPUMEHTa

13 | IIpaktuueckas pabora 1. Pemenune CBolicTBa KUCIIOT, OCHOBAaHHI, OKCHUIOB 1 57
IKCIEPUMEHTAILHBIX 33]Iau 10 TeMe COJIei B CBETE TEOPHHU DIIEKTPOIUTUICCKOM
«DNEKTPOTUTHIECKAS AUCCOLUALINS JIUCCOLMAIINY U TIPEJICTaBICHUH 00

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKimsx

14 | O6oO0IIEHNE U CUCTEMATH3ALIUS 3HAHUI
10 TeMe «XUMHYECKHE PEAKIIUH B
pacTBOpax dIEKTPOIUTOB

15 | KonrtponsHas pabota 1 mo teme
«XUMHUECKUE PEaKIIUU B PacTBOpax
3IIEKTPOJIUTOBY

3. Hemeranibl u ux coenuHenus (24 1)

16 | Pabora max ommbkamu. OO0mas OOBSICHATD, YTO TAKOE HEMETAJIIIbI. 5

XapaKTEePUCTUKA HEMETAILIOB.
CrpoeHue aTOMOB HEMETAJIIOB U UX
MOJIOKEHUE B IEPUOANUECKON CUCTEME.
Psin anekTpooTpUIaTeNEHOCTH.
Kpucrannnueckue pemeérku
HEMETAJIOB — IMPOCTHIX BEIECTB.

XapaKTepmoBaTb XUMHUYCCKHE DJICMCHTHI
— HEMCTAJUJIbI U CTPOCHUC, (I)I/I3I/ILICCKI/IC n
XUMHUYECKHE CBOMCTBA IIPOCTBEIX BEHICCTB
— HEMCTAJIJIOB.

OOBICHATH 3aBUCHMOCThH OKHUCIUTEILHO-
BOCCTAHOBUTECIIBHBIX CBOMCTB (I/IJ'H/I




du3nyeckue CBOMCTBA HEMETAJIOB.
O6H.II/IG XHMHYECKHE CBOICTBA
HCMCTAJIJIOB: OKHUCIUTCIIBHBIC U
BOCCTaHOBHUTCJIBHBIC.

MPEJICKa3bIBATh CBOKWCTBA) AJIEMECHTOB-
HEMETAJIJIOB OT MX MOJ0KCHUS B
MEPUOJUUYECKON CUCTEME XUMUYECKHUX
anemenTtoB /. . MeHnneneena.
YcranaBnuBaTh IPUIMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY CTPOECHUEM aTOMa,
XUMHYCSCKOH CBA3bI0, TUIIOM
KPUCTAJUIMYECKON PEeIIETKY HEMeTalla U
€ro COCAMHCHUN 1 (PH3NICCKUMHU
CBOICTBaMM JAHHOI'O HEMETAJlja U €ro
COCIUHCHUM.

JloKka3pIBaTh OTHOCHUTEIIFHOCTH TOHSTHI
«METaID» B «HEMETaJ»
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VIIA-rpynmbs1 — rajaoreHoB XMMHYECKUE CBONCTBA, TOJIy4YE€HUE U
["anorensl, cTpoeHe UX aTOMOB U IIPYMEHEHHUE TaJIOTeHOB B IJIaHE O0LIEro,
MoJiekys1. @u3ndeckue 1 XUMUIEeCKUe 0COOEHHOTO W €IMHUYHOTO.

CBOWCTBA raJIOTCHOB. 3aKOHOMEPHOCTH YcraHaBIMBaTh MPUIMHHO-CIICICTBECHHBIC
M3MEHEHUS CBOICTB I'aJIOr'€HOB B CBSI3U MEXy CTPOCHUEM aToMa,
3aBHCUMOCTH OT UX TIOJIOKEHHS B XUMHYECKOH CBA3BIO, TUIIOM
nepuoanyeckoi cucreme. Haxoxenue KPUCTAJUIMYECKON PELIETKY Y TaJIOTEHOB U
TaJIoTeHOB B IIPUPOZE U UX MOJyUCHHE. (U3NUECKUMH U XUMUYECKHMH CBOMCTBAaMU
bronoruueckoe 3HaueHNUE U 9THX BEIIECTB

NPUMEHEHHUE TaJIOTCHOB.
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I"ajorenoBomOPOIBEI U PYCCKOTO (POJHOT0) S3bIKA U SI3bIKA XUMHUH
COOTBETCTBYIOIINE UM KHCIIOTHI: cocTaB, (PU3NYECKUE U XUMHUUECKHUE
IUTABUKOBAsL, COJISHAS, CBOWCTBA, OJTy4YECHHE U IPUMEHEHNE
OpOMOBOJIOPOIHAS, HOJOBOIOPOIHAS. COEIMHEHHH I'aJIOreHOB.

Ianorenunpl. KauecTBeHHBIE peakIiu HaspiBaTh coeTUHEHUS TAJIOTCHOB 110

Ha raJloTeHu/I-uoHkL. [IpumMenenue (dopMyIie 1 cocTaBIsATh POPMYJIBI IO HX

COCJIMHEHHH T'aJIOr€HOB. Ha3BaHMIO.

JlaGopartopHblii OnbIT. 32. VY cTaHaBIMBaTh NPUYHHHO-CIIEICTBEHHBIE

PacrnioznaBanue ranoreHu1-HOHOB CBSI3U MEXIy XUMUYECKOH CBSA3BIO U TUIIOM
KPHUCTAIIMYECKON PEIIETKH B COEAMHEHHAX
TaJIOTEHOB U (PU3MUYECKUMU U
XAMHUYECKAMH CBOMCTBAMH THX BEIIECTB.
[TpoBoaKTE, HAOMIOAATE U ONIUCHIBATH
XUMHAYECKUN 3KCIIEPUMEHT 110
pacro3HaBaHUIO TAIOTEHH/I-NOHOB C
COOJTIOJICHHEM TTPABUI TEXHUKH
0€30MacHOCTH.
BEIMOTHATE pacy€Thl 0 XMMUYECKUM
(dbopMyIiaM 1 ypaBHEHUSIM PEaKIIni,
MPOTEKAIOLINX C yYaCTUEM COCIMHEHUH
raJOreHOB
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CBOWCTB COJITHOH KHCJIOTBI
ConsgHas KUCJIOoTa KaK CHJIBHBIA
ANEKTPOIUT. TUMIHYHBIE peaKuu
KHCIIOT, XapaKTEPHBIC I COJITHON
KHUCIIOTHL: B3aUMOJICHCTBHE C
MeTaJlIlaMH, OCHOBHBIMH U
aM(pOTepHBIMU OKCHIAMH,
OCHOBAHHUSAMH ¥ aM(POTEPHBIMH

peakmys Ha XJIOPUA-UOH

TUAPOKCHUIaMH, COJISIMU. KauecTtBeHHas

000pyIOBaHHEM U HarpeBaTEIHLHBIMHU
mpruOOpaMu B COOTBETCTBUU C MTPABHIIAMU
TEXHHUKH 0€30TaCHOCTH.

HabmonaTs cBOHCTBA SIEKTPOIUTOB U
MIPOUCXOSIIINX C HUMH SIBIICHHI.
HaGmonaTh 1 OnMCHIBaTh PEakIum ¢
YYaCTHEM 3JIEKTPOJIUTOB C TIOMOIIBIO
PYCCKOTO (POJHOTO) SI3BIKA U A3bIKA XUMUM.
DopMyTUpPOBaTH BHIBOJEI 110 PE3yJIbTaTaM
MPOBEJIEHHOTO SKCIIEPUMEHTA

3.2. Hemeramnet VI-A rpymmst [TCXD (549)
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OO01as XapaKTEepUCTHKA SJICMEHTOB
VIA-rpynnsr —xanskoreHoB. Cepa.
Cepa B ipupozic u e MOJIyICHHE.
AnoTponHble MOAU(HUKAIIHA CEPHI U
UX CBOMCTBA. XUMHUYECKHUE CBOMCTBA
cephl U €€ IpUMEHEHHE.

JaBatp 001IyI0 XapaKTEPUCTUKY aTOMaM,
IIPOCTBIM BEIIECTBAM U COCIUHEHUSIM
XaJIBKOT€HOB B 3aBUCUMOCTH OT UX
TMIOJIO’KEHUS B IEPUOUYECKOM crcTeMe.
XapakTepHu30BaTh CTPOCHUE, aJUIOTPOIIHIO,
¢bu3nuecKkue 1 XUuMHYECKHE CBONCTBA,
MOJTy4YeHNE U IPUMEHEHHUE CepBhI.

Y cTaHaBnuBaTh MPUYUHHO-CIIEICTBEHHBIE
CBA3M MEXIY CTPOCHHEM aToMa,
XUMHUYECKOM CBA3BIO, TUIIOM
KPUCTAJUIMYECKOU PEILETKH Cephl U €€
(bU3NUECKUMH U XUMHYECKUMU
CBOMCTBAMH.

BrInomHATE pacyéThl 0 XUMUUYECKUM
(dbopMynam 1 ypaBHEHUSIM PEAKLINH,
MPOTEKAIOIINX C YIaCTHEM CEPBI.
[TpoBoaKTE, HAOMIOAATE M OMIUCHIBATH
XUMHYECKUH 3KCTIEPUMEHT IO TOPEHHIO
CephI Ha BO3IyX€E U B KACIOPOZE C
COOJTIOJICHEM TTPABUIT TEXHUKH
0e30MacHOCTH

58
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CepoBoaopon u CymbhUIbL.
CepoBoIOpOA: CTPOCHUE MOJICKYJIbI,
¢du3nUecKue U XUMHUYECKHE CBONUCTBA,
MOJTy4YeHUE U 3HAUCHHE.
CepoBogopoanas kucnora. Cymbhuast
1 UX 3Ha4YeHwue. JlroMuHOOPEI.

XapakTepH30BaTh C HCHMOJIb30BaHUEM
PYCCKOTO (POIHOTO) S3bIKA U S3bIKA XUMUN
cocTaB, (U3NICCKUEC U XUMUYCCKHUE
CBOIICTBa, OJyYeHNE U TIPUMEHEHHE
COEIMHEHUN CEPBI B CTENICHU OKUCIICHUS —
2.

HazpiBaTh coenvHeHus cepbl B CTETIEHU
OKHCIIeHHS —2 110 (JOpMYJIe U COCTABIAThH
(hopMyJIBI 110 UX Ha3BAHMIO.

CocTaBnaTh MOJIEKYIIPHBIE ¥ HOHHBIE
YpaBHEHUS peaKIni, XapaKTepu3yroIine
XUMHYECKHAE CBOWCTBA COEIMHEHUH CEpHI B
CTETNIeHU OKUCIIEHUS —2.

OnuceIBaTh MPOIIECCHl OKHUCIEHUS-
BOCCTAHOBJICHUS, ONIPENENATh OKUCIUTEIND
Y BOCCTAHOBHTENb H COCTABIISATH
AIIEKTPOHHBIN OaJlaHC B PEAKIHIX C
Y4aCTHEM CEPBI B CTENIEHU OKHCICHUS —2.
Y cTaHaBIMBaTh NPUYHHHO-CIIEICTBEHHBIE
CBA3H MEXIYy XUMHUYECKOHN CBSI3bIO U THIIOM
KPUCTAJUIMYECKON PEIIETKYU B COEUHEHUAX
cepbl U PU3MYECKUMHU U XUMUUECKUMHU
CBOMCTBAMU 3THX COEeIWHEHUN

5678
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KucnopoaHsie coeiuHeHHs Cephl
Oxkcup cepri(IV), ceprucTas kuciora,
cynbdurel. KauecTBeHHas peakuus Ha
CYJTb(QUT-HOH.

Oxkcun cepri( V), ceprast kuciora,
cyabdatel. Kpucramioruaparsi.
KauectBenHas peakius Ha cyibhart-
WOH.

JlaGopartopHblii onbIT. 34.
KauectBeHnsle peakunu Ha cyibhaT-
WOHBI

3anuceiBaTh HOPMYITBI OKCHIIOB CEPHI,
Ha3bIBATh UX, ONKCHIBATH CBOMCTBA HA
OCHOBE 3HAHUH O KUCIIOTHBIX OKCUAAX.
XapakTepru3oBaTh C UCIIOJIB30BAHUEM
PYCCKOTO (POJTHOTO) SI3bIKA U SI3BIKA XUMUHU
cocTaB, GU3NIECKUE U XUMUIECKHE
CBOICTBA CEPHOM KUCIIOTHI KaK
3NEKTPOIIUTA.

CocCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE
YpaBHEHUS PeaKLUi, XapaKTePU3YIOLIUX
XUMHUYECKHE CBOMCTBA CEPHOU KHUCIIOTHI.
Pacrio3naBath cynb(haT-HOHBI.
XapakTepr30oBaTh C UCIOJIB30BAHUEM
PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA XUMUHU
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CBOICTBa KOHLIEHTPUPOBAaHHON CEpHOM
KHCJIOTBI KaK OKUCIIUTEIS.

CocTaBiIsTh ypaBHEHUs OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX PEaKUil METOJIOM
AIEKTPOHHOTO OajaHca.

BbInosHATh pacy€Thl 0 XMMUYECKUM
(dopMynam 1 ypaBHEHHUSIM PEaKIINH,
MPOTEKAOLINX C Y4aCTUEM CEpHOU
KHCJIOTBHI.

HabnronaTh v OMUCHIBATE XUMHUECKUH
9KCIEPUMEHT
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[Mony4yeHne u NpUMEeHEHUE CEPHON 000pyIOBaHHEM U HATPEBATEIBHBIMU
KUCIOTHL. [lomydueHnue cepHOii KUCIIOTHI: nprudOpaMu B COOTBETCTBHH C TPaBUIAMHU
CBIPBE, XUMH3M, TEXHOJIOTUIECKas TEXHUKU 0€30MacHOCTH.
cXeMa, METO/I KUTISIIETO CIIosl, Habnronath cBOMCTBa AIEKTPOIIUTOB U
MPUHIIMITEL TETTI000MEHA, MPOTHBOTOKA MPOUCXOISIINX C HUMH SIBJICHUH.

U IUpKyIsinuu. OneyM. HabnronaTh 1 ONUCHIBATh Peakluy C
YYaCTHEM 3JICKTPOJIUTOB C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO HITH POJTHOTO)
SI3BIKA U SI3bIKA XMMHUH.
®DopMyITUPOBATh BLIBOJIBI MO PE3YJIbTATAM
MPOBENEHHOTO YKCIIEPUMEHTA
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CBOMCTB cepHOM KucioThl. CepHast MPOCTHIM BEILIECTBAM U COEAMHEHUAM
KHCJIOTA KaK CHIIBHBII JIEKTPOJIUT. 35eMeHTOB VA-TPyMITbl B 3aBUCHMOCTH OT
TUNUYHBIC PeaKIUK KHCIIOT, WX TIOJIOXKEHUS B IEPUOTUUCCKON CHCTEME.
XapakTepHble Jis pa30aBIeHHON XapaKkTepHu30oBaTh C HCIOJIb30BAHHEM
CEPHOM KUCIIOTHI: B3aUMOJICHCTBHE C PYCCKOTo (POJHOTO) A3bIKA U SI3BIKA XUMUH
METaJJIaMK, OCHOBHBIMHU U cTpoeHue, GU3NICCKUE U XUMHUECKUE
aM(pOTEPHBIMHU OKCHJIAMH, CBOWCTBA, OJy4YCHUE U IPIMEHEHHE a30Ta.
OCHOBaHHUSMH U aM(pOTEepHBIMH HaseiBaTh coenmuHenus a3ora no ¢popmyie
THIPOKCUIaMHU, cosisiMu. KauecTBeHHas U COCTABIIATH (hOPMYJIBI IO UX HA3BAHHIO.
peakius Ha cynb(ar-noH YcTaHaBIMBaTh MPUIUHHO-CIIC/ICTBCHHBIC

CBSI3U MEXJy CTPOCHHUEM aTOMa H
MOJICKYJIbI, BUJIOM XUMHYECKOHN CBS3H,
THUTIOM KPUCTAJUTHYECKON PEIIETKU a30Ta U
ero pu3NYeCKUMHU U XUMUYECKUMHU
CBOMCTBaMH.
BBINOHAT pacyéThl M0 XUMUYECKUM
(dbopMyJiaM ¥ ypaBHEHHUSAM PEaKIIHi,
MPOTEKAIONINX C YYaCTHEM a30Ta
3.3 Hemeramnsl V-A rpynmst [ICX3 (74.)
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J1eMEHTOB VA-Tpynnbl. A30T.
CrtpoeHue aToma ¥ MOJIEKYJIbI a30Ta.
Du3nyecKkre U XUMUYECKUE CBOMCTBA U
MIPUMEHEHUE a30Ta. A30T B IPUPOAE U
ero Ouosorudeckas poib.

PYCCKOTO (pOIHOTO) SI3bIKA U S3bIKa XUMUN
COCTaB, CTPOCHUE MOJIEKYJIbI, (Pr3ndecKkne
1 XUMHUYECKHE CBOICTBA, MOIYyYEHHE U
IIPUMEHEHUE aMMUAaKa.

HaseiBaTh costn aMMOHUS 110 popMyIiaM 1
COCTaBJISATH (POPMYJIBI IO MX HA3BAHUSIM.
3anuchIBaTh MOJIEKYJISIPHBIE U HIOHHBIC
YPAaBHEHUS PEAKLUHI, XapaKTePU3yOLIUX
XUMUYECKHE CBOICTBA aMMHaKa U coJied
aMMOHUSL.

CocTaBnATh ypaBHEHHS OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIX PEaKIUI C y4aCTHEM
aMMHaKa C IIOMOILBI0 METOA
AIIEKTPOHHOTO OajaHca.




Y cTaHaBIUBaTh MPUYUHHO-CIICICTBCHHBIC
CBS3H MEX/TY BHJIOM XUMHUYECKOH CBSI3H,
TUIIOM KPUCTAJUIMYECKON PEMIETKU B
aMMHAKE U COJISIX aMMOHUS U
(PM3UIECKUMH U XUMHYECKUMH CBOHCTBAMH
STHX BEIIECTB.

[IpoBoauTh, HAOIOAATH U OITUCHIBATH
XUMUYECKUN IKCIICPUMEHT I10
pacro3HaBaHUIO HOHOB aMMOHHUS C
COOJIFOICHHE TIPAaBUIT TCXHUKHU
0e30IacHOCTH.

BrImomHATE pacdEThI 0 XUMHYECKUM
(dhopMynam U ypaBHEHHUSM PEaKIIHH,
MPOTEKAIONIUX C yUaCTHEM aMMHUaKa
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[Tpon3BOACTBO aMMHUaKa: ChIPBE, amMuak. OOpamaTbes ¢ 1abopaToOpHEIM
XHMMU3M, TEXHOJIOTHYECKast CXeMa. 000pYyI0BaHMEM M HATPEBATEILHBIMA
CTpOeHHE MOJIEKYJIbl AMMHAKa, npudOpaMu B COOTBETCTBHU C TIPABUIIAMH
(usryecKue CBOWCTBA. AMMHAYHAas TEXHUKH O€3011aCHOCTH.

BOJIA, HANIATBIPHBIH CIIHPT, FH/PAT HaOmnronaTh ¥ OMUCHIBATE XUMHYECKHIA
amMMuaka. JJoHOpHO-aKIIeNTOPHBbIi KCIICPHMCHT C HOMOIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3BIKA XFMHM.
MEXaHH3M 00pa30BaHUs CBSI3U B
®DopMyITUPOBATh BLIBOJIBI MO PE3YJIbTATAM
KaTHOHE aMMOHHUSIL. N
B . MPOBEAEHHOTO YKCIICPUMEHTA.
TAHOBUTEILHBIC CBOMCTB
OCCTAHOBUTC/ILHBIC CBONCTEA CoTpyaHHAYATH B MIPOIECCE YUSOHOTO
aMMHaKa. B3aMMOIEICTBHISA P PaboTe B rPyHIax
Cony aMMOHUSI U MX IPUMEHEHHE.
KavecTBeHHas peakiusi Ha KATHOH
aMMOHHSI.
JlaGoparopHbiii OnbIT. 36.
KauecTBeHHas peakiis Ha KaTHOH
aMMOHHSI
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aMMHaKa U U3yYEHUE €TI0 CBOMCTB.
[Tonyuenue, cobupanue u
pacrio3HaBaHue aMmmuaka. Msyuenue
pacTBOPUMOCTH aMMHaKa B BOAC U
XapaKTepHCTUKA OCHOBHBIX CBONCTB
rugpara aMmuaka. KauectseHHas
PpCaKiusa Ha KaATUOH aMMOHUSA

PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA XUMUHU
cocTaB, GU3NIECKUE U XUMUIECKUE
CBOICTBA, TIONyYeHHE U TIPUMEHEHHE
OKCHJIOB a30Ta.

CocTaBIsATh MOJICKYJISIPHBIC U NOHHBIS
YpaBHEHUS peaKIni, XapaKTePU3YIOIINX
XUMUYECKHE CBOMCTBA OKCHJIOB a30Ta.
YcraHaBnuBaTh MPUINHHO-CIICICTBCHHBIC
CBSI3U MEXKYy BUIOM XUMUYECKOH CBSI3HU,
TUIIOM KPUCTAUIMYECKON PEeIETKU B
OKCH/axX a30Ta ¥ UX PU3UIECKUMHU U
XUMUYECKUMU CBONCTBAMHU.
XapakTepu3oBaTh C UCIIOJIB30BAHUEM
PYCCKOTO (POJTHOTO) SI3bIKA U SI3BIKA XUMUHU
cocTaB, PU3HUECKUE U XUMUICCKUE
CBOMCTBA a30THOM KUCIOTHI KaK
3NEKTPONUTA U €€ MPUMEHEHHUE.
3anuCchIBaTh MOJIEKYJISIPHBIC W HOHHBIC
YpaBHEHUS PEaKLUi, XapaKTepU3YIOLIUe
XUMUYECKUE CBOICTBA a30THON KUCIOTHI
KaK DJICKTPOJIHTA.

[IpoBoanTh, HAOIIOAATH M ONIMCHIBATH
XUMUYECKUN IKCIICPUMEHT,
XapaKTepU3yIoluii CBOMCTBA a30THOU
KHCJIOTHI KaK 3JIEKTPOJINTA, C




COOJIOICHUEM TPaBUJ TCXHUKHU
0e30macHOCTH.

XapakTepru30oBaTh a30THYIO KHCIOTY KaK
OKUCITUTEIb.

CocTaBnATh ypaBHEHUS OKUCITHTEIHHO-
BOCCTaHOBUTENFHBIX PEaKIni,
XapaKTEPU3YIOIINX XUMUUYECKIE CBOMCTBA
A30THOM KUCJIOTHI KaK OKUCITUTENS, C
MTOMOIIIBIO METO/Ia IIEKTPOHHOTO OaaHca.
[IpoBoauTh, HAOIOAATH U OITUCHIBATH
XUMUYECKUN IKCIICPUMEHT,
XapaKTepU3yOLINI CBOMCTBA a30THOMI
KHCIIOTHI KaK OKHCIIUTETS, C COOIOIEHUEM
MPaBIJI TEXHUKU 0€30MTaCHOCTH
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Okcupl a3o0Ta: Heconeo6pasy}0mne u
KHCIIOTHBIC.

XapaKkTepHu3oBaTh C HCIOIb30BAHHEM
PYCCKOTO (pOIHOTO) SI3bIKA U SI3bIKAa XUMUN
CTpOEHUE, AUIOTPONHIO, (PU3NIECKUE U
XUMHNUYECKHUEC CBOI\/'ICTBa, MOJIYy4YCHUC U
npuMeHeHue gocgopa.

CaMOCTOsITEIbHO OMUCHIBATh CBOMCTBA
okcunaa pocdopa(V) kak KHCIOTHOTO
OKCH/a U CBOKCTBA POCHOPHON KHCIOTHI.
NnnrocTpupoBaTh CBOMCTBA OKCUAA
dochopa(V) u hochopHOI KUCITOTHI
YpaBHECHUAMU COOTBETCTBYIOIHX peaKHHfI.
[IpoBoanTh, HAOIFOAATH M ONIMCHIBATH
XUMHYECKHN IKCTIEPUMEHT C COOTFOIEHUEM
MPaBUJI TEXHUKH O€30MacCHOCTH.
Pacnio3naBath hocdar-noHbI

57
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A3BOTHas KUCIIOTA KaK 3JIEKTPOIIUT, e
npuMeHeHue. Hutpartsr.
JlaGoparopHblii onbIT. 37. XUMHUYECKUE
CBOMCTBA a30THOM KHCIIOTHI KaK
AIIEKTPOITUTA

JaBatp 00IIyI0 XapaKTEPUCTUKY aTOMaM,
MIPOCTHIM BEIIIECTBAM U COEIMHEHUSIM
aneMeHToB [VA-rpynmsl B 3aBUCUMOCTH OT
WX MOJIO)KEHUS B TIEPUOINIECKON CHCTEME.
XapakTepH30BaTh C HCMOJIb30BaHUEM
PYCCKOTO (pOJIHOTO) SI3bIKA U A3bIKa XUMUHU
CTpOEHUE, AUIOTPOIHIO, (PU3NIecKue u
XUMHYECKHE CBOMCTBA, MOITY4YEHHE U
MpUMEHEHHE aMOP(HOro yriiepoja.
CpaBHUBATh CTPOEHHUE U CBOICTBA anMasa
u rpaduTa.

OnuceIBaTh OKUCITUTETBHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA yIJIepoa.
[TpoBoaKTE, HAOMIOAATE U ONIUCHIBATD
XMMHUYECKUH SKCIIEPUMEHT C COOIII0ACHUEM
MIPaBIJI TEXHUKH 0€301TaCHOCTH

124
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A3OTHas KUCIIOTA KaK OKHCIIUTENb,
MOJTyYEHHE.

XapakTepru3oBaTh C UCIIOJIB30BAHUEM
PYCCKOTO (POJTHOTO) S3bIKA M S3bIKA XUMUU
cocTaB, PU3HIECKUE U XUMHUICCKUE
CBOWCTBA, IOJIyICHHUE U TIPUMCHCHIEC
OKCHJIOB yIJIepoJa.

YcranaBnuBaTh NPUUYUHHO-CIIEICTBEHHBIE
CBSI3W MEXIY BUIIOM XUMUYIECKOHN CBSI3H H
TUIIOM KPUCTAIIMYECKON PEeIETKU B
OKCHJIaX YTIepoaa U uX GU3NIeCKUMH U
XUMUYECKUMHU CBOMCTBAMHU, a TAKKE
MIPUMEHEHUEM.

CoOimo1aTh paBUIIa TEXHUKU
0e30MmacHOCTH TIPY UCTIOIB30BAHUN
MEYHOTO OTOTIJICHMS.
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Oka3bIBaTh NEPBYIO NOMOIIb NPU
OTPAaBJICHUU YTapHbIM Ia30M.
XapakTepu30BaTh ¢ UCIOJIb30BAHUEM
PYCCKOTO (POJTHOTO) S3bIKA M S3bIKA XUMUU
cocTaB, GpU3NIECKUE U XUMUIECKHE
CBOICTBA, NOJIyYEHHUE U IPUMECHECHUE
YTOJIbHOM KUCIIOTHI U €€ CoJIen
(kapOOHATOB M TUIIPOKAPOOHATOB).
NnmroctpupoBaTh 3aBUCUMOCTH CBOMCTB
COJIEM YTOJIBbHOM KHUCIIOTHI OT UX COCTAaBA.
[TpoBoauTh, HAOIOAATH U OITUCHIBATH
XUMHYECKHN IKCTIEPUMEHT C COOTFOIEHUEM
MPaBIII TEXHUKN 0€30MaCHOCTH.
Pacnio3naBaTh kapOOHAT-HMOH.

BrInonHATE pacy€Thl N0 XUMUYECKUM
(hopMynam U ypaBHEHHUSM PEaKIIHi,
MPOTEKAIOILIUX C YYaCTHEM COEIMHEHUN
yriepoja

31 | ®octop u ero coenunenus. Gocdop, [TomyuaTs, cobupaTh 1 pacmno3HaBaTh 5678
CTPOEHHE aTOMa U aJUIOTPOIIHSI. yIIIeKHuCbli ra3. Odpamarbes ¢
®ochumsr. Docun. Oxenn J1a00PaTOPHBIM 000PYIOBAaHHEM U
docdopa(V) u pochopnas kucaora. HarpeBaTe/IbHbIMU NPHOOpaMH B
docars. COOTBETCTBHH C NIPABUIIAMHU TEXHUKU
JlaGopatopHblii onbIT. 38. GesonacroCTH. 5
KauecTBeHHas peakums Ha hocdar-Hon HabnronaTh 1 ONMUCHIBATE XUMHUECKHUHA
9KCIEPUMEHT C IOMOLIBIO PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XFMHMU.
DopMyTUpOBaTh BBIBOJBI MO PE3yJIbTaTaM
MIPOBEIEHHOTO SKCIIEPUMEHTA.
CoTpyaHu4ath B pouecce y4eOHOro
B3aMMO/IEHCTBUS ITPH PabOTe B TpyIIax
3.4 Hemeramns! IVA rpynnst [ICX3 (84.)
32 | O6mas xapakTepUCTHKa 3JIEMEHTOB XapaxTepru3oBaTh 0COOEHHOCTH cocTaBau | 15678
IVA- rpynmel. Yraepoa. OcobeHHOCTH CBOMCTB OpPraHUYECKUX COCAUHEHUN.
CTPOEHUS aTOMOB, MTPOCTHIX BELIECTB U Paznuuath nipezenbHbIC U HENPEACTbHbIC
COCIMHEHHUH B 3aBUCUMOCTH OT YIJIEBOAOPOIBL.
MIOJIOXKEHUS DJIEMEHTOB B HaseiBaTh 1 3an1MChIBaTh OPMYJIIBI
MIEPUOINYECKOM CUCTEME. YTIIEPOL. (MOJIeKyJIsIpHBIE U CTPYKTYPHBIE)
KpyroBopot yriepoaa B mpupoze. BXHEHIINX MPEACTaBUTEICH
AnnotponHsle MoguHUKaLnK: aaMas, YIJIEBOAOPOJIOB.
rpadut. AMopdHBII yriepos: caxa, HabnronaTh 3a X010M XMMHUYECKOTO
JPEBECHBIH yroib. Axgcopouusi. 9KCIEPUMEHTA, ONMCHIBATh €0 U AeaTh
XUMHUYECKHE CBOWCTBA yTIIepoa. BBIBOJIBI HA OCHOBE HAOIIOACHUH.
Kokcoxumuyeckoe Mpou3BOJICTBO U €T0 OUKCHPOBATh PE3YIIBTATHI IKCIIEPUMEHTA C
npoxykius. Kapoumaprl. MTOMOIIIEI0 PYCCKOTO (POIHOTO) SI3BIKA, a
TaKXe C IIOMOLIBI0 XUMUYECKUX POPMYIT 1
YpaBHEHU U
33 | KucnopopaHsie coeiMHEHHS YTIIEpoIa. XapakTepu30BaTh CIUPTHI KaKk 5678

Oxkcun yraepona(ll): ctpoenune
MOJIEKYJIbI, TOJYYEeHUE U CBONCTBA.
Oxkcup yrnepoaa(IV): crpoenue
MOJIEKYJIbI, TOTYYEeHUE U CBOHCTBA.
YroapHas kucnora. Cou yroiabHOR
KHCJIOTBI: KapOOHATHI U
ruapokapOoHaThl. TexHuueckas u
MUILIEBast COJA.

KHCIIOPOJICOJIEPKAIINE OPraHUIECKUE
COCIIMHEHHUSL.

KnaccupuumpoBaTh CIUPTHI 110 YUCITY
TUAPOKCUIIBHBIX I'PYIII B KX MOJICKYJIaxX.
HazpiBaTh npejcraBuTeneii 0JHO- U
TpéxaTOMHI)IX CITMPTOB U 3allMCBbIBATh UX
(hOopMyIIEL

XapakTepru3oBaTh KapOOHOBBIC KUCIOTHI
KaK KUCIIOPOJICOICPIKAIINE OPTaHMYSCKUE
COCJITHEHHUSI.




Jlaboparopusiii onbIT. 39. [lonydenue u
CBOMCTBa yrONBHOU KUCIOTHI

34 | Ilpaktuyeckas padota 5. [lomyuenue XapakTepHu30BaTh C UCMOJIb30BaHUEM 57
YTJIIEKUCIIOTO ra3a u U3y4eHHne ero PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUH
cBoiictB. llomyduenne, coOnpanue u CTPOEHHE aTOMOB U KPUCTAILIIOB,
pacrno3HaBaHue YIIIEKHUCIIOro rasa. ¢u3nUecKue 1 XMMHUECKIE CBOWCTBA,

N3ydeHne pacTBOPUMOCTHU YIIIEKHCIIOTO MOJy4YeHUE U IPUMEHEHHE KPEMHUSI.

rasa B BOJIE M XapaKTEepPHUCTHKA YcraHaBIMBaTh NPUIHHHO-CIIEICTBEHHBIC

KHCJIOTHBIX CBOWCTB YTOJIBHON CBSI3HM MEXJIy CTPOCHHUEM aTOMa, BUIOM

KucoThl. KauecTBeHHas peakiys Ha XMMHUYECKOH CBSI3U, TUTIOM

KapOoOHaT- M THAPOKapOOHAT-HOHBI KPUCTAJUTMYECKOW PEIIETKH KPEMHHUS U €T0
(U3IIECKUMHI U XUMHYECKIMH
CBOMCTBaMH.
BEIMONHATE pacy€Thl M0 XUMUYECKUM
(hopMynam U ypaBHEHHUSM PEaKIIHi,
MPOTEKAIOUINX C y4acTUEM KPEMHUS U €TO
COEIHEHUIA.
XapakTepHu30BaTh C UCMOIB30BaHIEM
PYCCKOTO (POIHOTO) S3bIKA U S3bIKA XUMUN
cocTaB, (U3NICCKUEC U XUMUYCCKHUE
CBOIICTBa, OJyYeHNE U TIPUMEHEHHE
COCIMHEHUM KPEMHHSL.
CpaBHHBAaTh TUOKCH/IBI yIIIepoaa U
KpEMHHUSI.
OnuceIBaTh BaKHEHIINE TUITBI TPUPOIHBIX
COETMHEHHH KPEMHHS KaK OCHOBHOTO
DIIEMEHTA JTUTOCQEPHI.

35 | Yraeromopousl. Kuciopoaconepxa- XapakTepru30BaTh CUIUKATHYIO 5678
1€ OPTaHUYECKUE COeTUHEHMS. MPOMBIILIIIEHHOCTH U €€ OCHOBHYIO
Opranudeckas XUMHA. Y TI€BOJOPOIBL. HPOYKLHIO.

MeraH, 3TaH ¥ IPOTaH KaK MpeeIbHbIe YcTaHaBIMBATh AHATIOTHH MEXLY 5
(HaCbILEHHbIE) YIIIEBOLOPOIbL. DTHIEH Pa3IMYHBIMA OTPACIISIMU CHITUKATHON
U alleTUJIeH KaK HerpeielbHbIe TIPOMBIHUICHHOCTH

(HeHachIIIEHHBIE) YTIIEBOIOPO/IbI.

CrpyKTypHBIE (POPMYIIBI OPraHUIECKUX

BemiecTB. [ 'opeHue yrieBoi0poioB.

Peaknun neruapupoBaHus MpeaeTbHBIX

YTJIEBOJIOPOJIOB.

CnupThl. DTHIIOBBIHN CIIUPT, ETO

NoJy4eHue, IpUMEHEHUE U

¢du3noNIornYecKoe AeHCTBHE.

TpéxaTOMHBIN CIIUPT IIIULEPHH.

YKcycHast KUCIIOTa KaK MPeICTaBUTENhb

KapOOHOBBIX KUCIIOT

36 | Kpemnwii u ero coenunaenus. Kpemuuii, OnuceIBaTh HAXO0XKIECHUE HEMETAIIOB B 13
CTPOEHHE €r0 aTOMa M HaXOXKICHHE B Ipupoe. 45
npupoze. CBoicTBa KpeMHHUSI. Xapakrepu3oBaTh  (paKLMOHHYIO 678
Crwmunasl 1 cunad. Oxkenp MEPETOHKY KUAKOTO BO3yXa KaK
kpemuus(IV). KpeMHueBas Kuci1oTa u COBOKYIHOCTb (DPM3HYECKHX MTPOLIECCOB.

8 COMIL ApryMEHTHPOBaTh OTHECEHHE MPOIIECCOB
TlaGopatopHbie omeITh. 40, MOJTY4YEHUS aKTUBHBIX HEMETAIIJIOB K
TIpOMTyCKAHHE YIIEKHCIOro ra3a depes OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIM
pacTBOp CHIIMKATa HATPUSA fiponeccam

37 | CunukatHas IPOMBIIIIEHHOCTb. XapakTepu3oBaTh XUMH3M, CBIPHE, 156
IIpon3BOACTBO CTEKIIA U [IEMEHTA. anmnaparypy ¥ Hay4HbIe TPHHIUITBI 78

MIPOU3BOACTBA CEPHOM KUCIOTEHI. 23

IIponyxuus cunukaTHOR
MPOMBIIIEHHOCTH: ONITHYECKOE




BOJIOKHO, KepaMuKka, papdop, dasHc.
OnTHyYecKoe BOJIOKHO.

CpaBHUBATh IPOU3BOJCTBO CEPHOI
KHCJIOTHI U IIPOU3BOACTBO aMMHAKa

38 | O6o6wmenue no reme «Hemeramsl u ux | 1 [TpoBOAKTH OLIEHKY COOCTBEHHBIX
COCITUHCHUS JIOCTHXKCHHI B YCBOSHUH TEMBI.
KoppektupoBaTh CBOM 3HaHUS B
COOTBETCTBHH C TUTAHUPYEMBIM
pe3yIbTaTOM.
[Mony4ars XuMuYeCcKyI0 HHOOpMAIHH U3
Pa3INYIHBIX HCTOYHHUKOB.
[IpencraBnsaTh HHPOPMAIIHIO 110 TEME
«Hemetannsr» B BUjie TaOIHI, CXEM,
OIOPHOT'0 KOHCIIEKTA, B TOM YHCIIE C
npuMeHeHueM cpencts KT
39 | KonrposbsHas pabota 2 1o Teme 1
«HemeTannsl U UX COCJMHEHUSD
4. Metamisl 1 ux coenuHeHUS (17 1)
4.1 O6mue cBoiicTBa MeTayuioB. DnemeHTHl |-A, 11-A rpynmsr (84)
40 | AHanu3 KOHTPOJNBHOU paboTel. O0mas | 1 12345678
XapakTepuCcTHKa MeTaIuioB. [lonoxeHnne
METAJJIOB B IEPUOJMYECKOI cucTeMe
XUMHUYECKUX deMeHToB JI. U.
MenneneeBa, CTPOCHUE UX aTOMOB U
KpHCTAIIOB. MeTayuinyeckas CBsi3b U
METaJUTNYECKasi KpUCTAIITUUECKAs
pewmérka. duznueckue cCBOKMCTBA
METAJIOB: AJIEKTPO- U
TEITONPOBOTHOCTh, OTPAYKAFOIIAS
CIOCOOHOCTb, TNIACTUYHOCTh. YEpHBIC
Y [IBETHBIEC METAJITBI
41 | XuMu4yecKue CBOMCTBA U CIIOCOOBI 1 OOBSICHATD, YTO TAKOE MCTAJLIBI. 15678
MOJYYEHUS] METAIOB. MeTabl Kak XapakTepu30BaTh XUMHUUECKUE HIIEMEHTBI-
BOCCTAaHOBUTENH. DIEKTPOXUMUYUCCKHIA MCTAJLJIBI 110 UX IOJIOXKCHHIO B
ps HanpshkeHui. B3aumoneiicTeue nepuoanyeckoi cucreme [1. U.
METAJIJIOB ¢ HEMETAJIAMU, OKCHUIAMH, Menzeneesa. .
KHCIIOTAMH, COISIMH. AJIOMHHOTEPMHS. [TporHo3upoBaTh CBOMCTBA HE3HAKOMBIX )
TaGopatoprsiit omsir, 41, METAJIIOB IO MOJIOXKEHUIO B IEPUOTUUCCKON
BaauMoJIeHiCTRIE Kelesa ¢ PACTROPOM cucteMe XuMu4Ieckux snementos /1. U.
cynbsgara meau(1l) Menneneesa.
YcTaHaBnMBaTh IPUYMHHO-CIIECJCTBEHHEIE
CBSI3U MEXJIy CTPOCHUEM aTOMa, BUIIOM
XUMHUYECKOM CBSA3U M TUTIOM
KPUCTAJUIMYECKON PEIIETKH Y METAJIIIOB —
MTPOCTBIX BEIIECTB M UX COCTUHEHHM
42 | OOmas xapakrepucTuka 3nemMeHToB |A- | 1 OOBSICHATH, YTO TAKOE Psil AKTUBHOCTH 58

rpynnbl. CTpOeHHE aTOMOB H ITPOCTHIX
BEIIECTB. 3aBUCUMOCTh (DU3MUYCSCKUX U
XAMHUYECKUX CBOMCTB IIEIOYHBIX
METAJIJIOB OT 3apsA0B s7ep UX aTOMOB.
OKcHIBI U TUAPOKCHUIBI METOYHBIX
METaJIJIOB, UX IMOJIyYeHHEe, CBOMCTBA U
puMeHeHue. Baxneilme conun
HIEJIOYHBIX METAIIJIOB, HX 3HAYCHHUE B
MIPHUPOJIE ¥ KU3HU YEIOBEKA.

METAIIJIOB.

[TpuMeHATH ero I XapaKTePUCTUKH
XUMHYECKUX CBOMCTB MPOCTHIX BEIECTB-
METAJIOB.

0O06001maTh CUCTEMY XUMHUYIECKUX CBOWCTB
METAJII0B KaK «BOCCTAHOBUTEIILHEIE
CBOMCTBAaY.

CoCTaBIIATh MOJICKYJIIPHBIC YPABHEHUS
peakiui, XapakTepU3yONUX XUMHYSCKUE
CBOIICTBa METAJJIOB B CBETE YYCHUS 00
OKHCJINTEIHLHO-BOCCTAHOBUTEIBLHBIX
TIpoIIeccax, a Peakify ¢ y4acTHEM
ANEKTPOJUTOB, IPEACTABIIATH TAKIKE U B
HOHHOM BHJE.




HaGmroaTh 1 OMUCHIBATh PEAKIIUN MEKTY
BEIIECTBAMH C ITIOMOIILIO PyCCKOTO
(pomHOTO) S3BIKA U SA3BIKA XUMUH.
CaMOCTOSATENBHO TPOBOUTH OTIBITHI,
MOJITBEPKJAFOIIUE XUMUYECKUE CBOCTBA
METAJIIOB, C COONIOICHHEM MPAaBUIT TEXHUKU
0€3011acHOCTH

43

COCI[I/IHGHI/IH IICJI0OYHBIX MCTAJIJIOB

OOBSICHATH STUMOJIOTHIO HA3BAHUS TPYIIITBI
«IIETOIHBIEC METAJLIBDY.

JlaBaTh 001IyT0 XapaKTEPUCTUKY IIEIOTHBIM
METajljlaM MO MX MHOJIOKCHUIO B
MEPUOJUUYECKON CUCTEME XUMUUYECKUX
anemenToB JI. 1. Menneneena.
XapakTepu3oBaTh CTPOCHUE, (PU3UICCKUC U
XHMHYECKHE CBOMCTBA IIEIOYHEBIX METAJLIOB
B CBETE 00IIIEr0, 0COOEHHOI0 ¥ € JUHUYHOTIO.
[Ipenckas3piBaTh PU3NICCKHE U XUMUYCCKHUE
CBOCTBa OKCUJIOB U THJIPOKCHJIOB
IIEJIOYHBIX METAVIOB Ha OCHOBE X COCTaBa
U CTPOEHUSA U MOATBEPAKAATH MPOTHO3bI
YpPaBHEHUSIMU COOTBETCTBYIOIINX PEAKITHI.
[IpoBoauTh pacd€Thl N0 XUMUYECKUM
(dhopMynam U ypaBHEHHUSM PEaKIIHi,
MPOTEKAIONIUX C yYaCTUEM IIEIIOTHBIX
METaJIJIOB ¥ X COeIUHESHUMN

578

44

Oo6mas xapakrepuctuka ||A-rpynmsr.
CtpoeHue aToMOB U IIPOCTHIX BEIIECTB.
3aBUCUMOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB
I€JI0YHO3EMETIbHBIX METAIJIOB OT
3apsiioB s1ep uX aToMoB. OKCUABI U
THJIPOKCH/IBI IIETTOYHO3EMENTbHBIX
METaJIJIOB, UX MOJyYeHHEe, CBOWCTBA U
npuMeHeHue. Baxneilmue conu
MIET0YHO3EMETbHBIX METAIIOB, HX
3Ha4YeHHE B MIPUPOJIE U KUZHU
yenoBeka. KapOoHats! u
THIPOKApOOHATHI KaIbIIUsI.
Jlaboparopusiii onbIT. 42. [lomydenue
HW3BECTKOBOM BOJIBI M OMIBLITHI C HEH.

OOBACHATH STUMOJIOTHIO Ha3BaHUS TPYIIIIBI
«UIETIOYHO3EMEIIbHBIE METAILIBIY.

JaBatp 00IIyI0 XapaKTEPUCTUKY MeTaiaM
Il A-rpymis! (1ero9H03eMeNbHBIM
MeTaJulaM) MO UX TOJIOKEHHIO B
MEPUOANYECKON CUCTEME XUMHUYECKUX
anemenToB JI. 1. Menneneena.
XapakTepu3oBaTh CTpOEHHE, PU3MUECKHIE U
XUMHAYECKHE CBOMCTBA IEJIOYHO3EMEIBHBIX
METAJIIOB B CBETE 00IET0, 0COOEHHOTO U
€AMHUYHOTO.

IIpenckassiBaTh HU3NUECKUE U XUMUUECKHUE
CBOMCTBa OKCUJIOB U THJIPOKCHJIOB
metaisos ||A-rpynmbl Ha ocHOBe MX
COCTaBa U CTPOEHHS U MOATBEPKAATH
MIPOTHO3bI YPABHEHUSIMHU COOTBETCTBYIOIINX
peaKuui.

IIpoBOANTE PacUYETHI MO XUMUYECKUM
(dopMynaM 1 ypaBHEHHUSIM PEaKLNH,
MPOTEKAIOUINX C YIaCTHEM
HIEJIOYHO3EMENBHBIX METAJUIOB U UX
COEJIMHEHU

58

45

CoennHeHNs METOYHO3EMEITBHBIX
METAJIOB

OOBACHITH IIOHATHE «OKECTKOCTEH BOIBD).
Paznuuats BpeMEHHYIO ¥ TIOCTOSTHHYTO
JKECTKOCTDH BOJBI.

[IpemnaraTh crmocoObl yCTpaHEeHUS
JKECTKOCTHU BOJIBI.

[IpoBoauTh, HAOIFOAATH U OITUCHIBATH
XUMHYECKUH 3KCTIEPUMEHT C COOJIIOIEHUEM
MIPaBUJI TEXHUKH 0€30MIaCHOCTH

5678

46

JKEcTKOCTh BOIBI M CITOCOOBI €€
ycTpaHenus. ZKECTKOCTh BOJIbL:
BpeMeHHas U IocTostHHast. CriocoObl
yCTpaHEHHSI BPDEMEHHOH JKECTKOCTH.

ITony4ats, coOupaTh U pacro3HaBaTh
yIIIeKHCbIi ra3. Odpamarbes ¢
nabopaTopHBIM 000PYIOBaHUEM U
HarpeBaTe/IbHBIMU IIPUOOPaMU B

578




Crioco0bl ycTpaHEeHHS TTOCTOSTHHOM
JKECTKOCTH.

COOTBETCTBUH C IPABUJIAMH TEXHUKH
0e30MacHOCTH.

HaGmronaTs v ONUCHIBATh XUMUYECKHAN
SKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) S3BIKA U SA3BIKA XUMUH.
DopMyTHPOBATH BEIBOJKI 110 PE3yJIbTaTaM
IIPOBENEHHOIO HKCIIEPUMEHTA.
CoTpyaHHAYATH B TIPOIECCE YUSOHOTO
B3aMMOJCWCTBHUS TIPU paboTe B TPYIIax

47

[Tpaktuueckas padora 6. JKEcTKOCT
BOJIBI M CIIOCOOBI €€ yCTpaHeHHS.
ITonyuyenue xECTKOM BOJBI
B3aMMOJAECHCTBHEM YTIIEKHCIIOTO C
U3BECTKOBOM BOJOH. Y CTpaHEeHUE
BPEMEHHOM JKECTKOCTU BOJbI
KUISTYEHUEM U 100aBIECHUEM COMBI.
YcerpaneHue NoCTOSTHHOM KECTKOCTU
BOJIbI J0OABJICHUEM COJIBL.
UcnbiTanue :xECTKON BOJBI paCTBOPOM
MBLIa

XapakTepr30oBaTh aTIOMUHUHN IO €T0
MOJIOKEHUIO B IEPUOJIMUECKON cucTeMe
xuMudeckux djemenToB /1. 1I. Menneneena.
OnuceiBaTh CTPOCHUE, PUIUICCKHE U
XUMUYECKUE CBOMCTBA aIFOMUHUSI,
MOATBEPKIAs UX COOTBETCTBYIOILUMH
YPABHEHUSAMU PEAKLIUH.

OOBSCHITH ABOHCTBEHHBIH XapakTep
XUMUYECKUX CBOMCTB OKCHIa U TUAPOKCUAA
AIIFOMUHUSL.

KoHkpeTnsupoBath 3IEKTPOTUTHIECKOE
MOJIyYCHHE METAJIIOB OMUCAHUEM
MIPOU3BOACTBA ATTFOMUHMUSL.

YcTaHaBIMBaTh 3aBUCUMOCTh 00JIaCTeiH
MIPUMEHEHUS ATFOMUHUSA U €T0 CIUIABOB OT
CBOWCTB 3TUX BELIECTB.

[IpoBoauTh pacd€Thl N0 XUMUYECKUM
(dhopMyJiaM ¥ YpaBHEHHUSAM PEaKIIHi,
MPOTEKAIOUIUX C yYaCTUEM ATIOMUHUS U €r0
COE€IUHEHNI

57

4.2 Amomunuii. XKenezo (94)

48

AmroMuanii. XUMHYECKHAE CBOMCTBA U
npuMeHeHue amomunus. [lonyuenue
AIIOMUHUSL.

XapakTepru30BaTh MMOJOKEHHUE JKeTe3a B
MEPUOANYECKON CUCTEME XUMHUYECKUX
snementoB /1. 1. MenpaeneeBa u
O0COOCHHOCTH CTPOCHHMSI aTOMa JKeJie3a.
OnuceiBaTh GU3NYECKUE U XUMUYCCKUE
CBOIICTBA XKele3a, TOATBEPKAast UX
COOTBETCTBYIOIIUMH YPaBHCHUSIMHU
peaKuui.

OOBSICHATH HAIMYHUE IBYX T€HETHIECKUAX
PAIOB coeNMHEHMI xene3a Fe?t u Fe®t.
YcraHaBIMBaTh 3aBUCUMOCTE 00J1acTei
MIPUMEHEHUS Kelle3a U €ro CILIaBOB OT
CBOMCTB 3THUX BEIIICCTB.

[TpoBOUTH PACUETHI IO XUMUYECKUM
(dopMyIiaM 1 ypaBHEHUSIM PEaKIIni,
MIPOTEKAIOLIUX C yUYaCTUEM Kelle3a U €ro
COCITUHCHUH.

HaGmronaTh v ONTUCHIBATE PEAKITUH MEXKTY
BEILECTBAMHU C ITOMOILBIO PYCCKOTO
(pOTHOTO) SI3BIKA U SI3bIKA XUMHH

1235678
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Coennuenns anroMuans CoeqruHEHNS
amoMuHuA B ipupojie. Oco0eHHOCTH
OKCHJIa ¥ TUAPOKCHU/IA ATFOMHHUS KaK
aMmdoTepHBIX coequHeHNN. Baxueiimme
COJIM AJTIOMHUHHUSA (XJIOPHI, CyIb(dar).

DKCIEPUMEHTAILHO UCCIIEIOBATH CBOMCTBA
METaJUIOB U UX COEAUHEHUM, peIIaTh
SKCIIEpUMEHTAIbHBIC 3a/1a4U TI0 TEME
«MeTamiby.

PaboTtats ¢ mabopaTopHEIM 000pyIOBaHUEM
Y HarpeBaTeIbHBIMU IPUOOPAMHU B
COOTBETCTBHUH C NMPABUIIAMU TEXHUKHU
0e30MmacHOCTH.

58




HaOmroxaTe cBOMCTBA METAJIOB U UX
COCTMHECHHM.

OnucheIBaTh XUMHUYECKHH IKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) sA3bIKa U
S3bIKA XUMHH.

DopMyIupOBaTh BBIBOABI [0 PE3YJIbTATaM
IIPOBENEHHOIO HKCIIEPUMEHTA.
Onpenensats (MCX0As U3 Y4eOHOH 3a/1a4n)
HEO0XOIUMOCTb UCIIONIb30BAHUS
HaOJIOIEHNsI WM KCIIEPUMEHTA

50 | XKenezo. dusnyeckre U XUMUUECKUE OOBSACHSTH IOHSTHE KKOPPO3USD). 1567823
cBolicTBa xene3a. HaxoxneHue B PaznuuaTe XUMHUYECKYIO U
HpUpoJE. ANEKTPOXUMHUYECKYIO KOPPO3HIO.
WnnroctpupoBaTh NpUMEpaMu MMOHATHUS
CKOPPO3HS», «XUMHYECKAs KOPPO3HUS,
«QIICKTPOXUMHYECKAsT KOPPO3HSD».
XapakTepru30BaTh CIIOCOOBI 3aIUThHI
METAJIOB OT KOPPO3UHU
51 | Coenunenus xenes3a +2, +3 ux Knaccudummposats hopMbI IPHPOTHBIX 16578
Ka4eCTBEHHOE OTpeJIeICHHE. COC/IMHEHUH METaJlIOB.
I'enernueckue psaas Fe *2 u Fe 3, XapakTepu30oBaTh 00IIUE CIIOCOOBI
OCOOEHHOCTH CTPOCHUS aTOMA JKeNe3a. HOTY4CHUA METAILIOB. IIMPO-, THAPO- U
Keneso B mpupone. Baxueliue py bt SJICKTPOMETAJLTY PTHIO.
skenesa. OKCHIIbL H FHAPOKCH/IBI KonkpeTtn3upoBaTh criocoObl OTy4eHUsI
xene3a(Il) u (III). Conm xeneza(ll) u MCTAJLTOB PUMCPaMI 1 ypaBHCHUAMH
TIT). OGHApYKEHHE KATHOHOB JKerlesa B PEaKIHii C COCTaBICHHEM SJIEKTPOHHOTO
( Py . Oananca.
pacTBope. 3HaUCHHE COCAMHEHUH ONHCHIBATH TOMEHHBII IpOLECC 1
Kemesa. ANEKTPOIIUTHIECKOE  ITOJydeHHE
Jlaboparophbie onbIThl. 43. [TonydyeHue METAIIIIOB.
runpoxcuios skenesa(ll) u (111). 44, PaznuuaTe 4y€pHbie U LIBETHBIE METAJUIBI,
KauecTBeHHBIE peakuy Ha KATHOHBI GYTYH H CTATD
xKelesa
52 | IlpakTrueckas pabora 7. [IpoBoaNTE OLIEHKY COOCTBEHHBIX 57
Penrenue sxcriepuMeHTaIbHBIX 32184 JIOCTI)KEHHU B YCBOGHHH TEMBI.
no Teme «MeTauTbn» KoppekrupoBaTh CBOM 3HaHHUS B
Pemenne sKcriepuMeHTATBHBIX 33124 COOTBETCTBHH C TUIAHUPYEMBIM
Ha pacro3HaBaHUe U TOyUYCHHE pe3ybTaTOM.
METAJIOB U UX COCTUHECHUIM [Mony4ars xumMuyecKyto HHGOpMAIHK 13
Pa3IMYHBIX HCTOYHHKOB.
[IpencraBisaTs HHPOPMALIUIO IO TEME
«MeTamel» B BUjie TaOIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHHEM
cpeacts UKT
53 | Koppo3sus MeTamioB u criocoObl OOBSCHSTH IOHSTHE KKOPPO3HUSD). 567823
3aIIUTHI OT HEE Paznuuate XMMHUYECKYIO U
Koppo3us razoBas (xumuudeckas) u AIIEKTPOXUMHUECKYIO KOPPO3HIO.
3IIEKTPOXUMHYECKast. 3alIuTa METAJJIOB WnnrocTpupoBaTh NpUMEpPaMH MOHATHUS
OT KOPPO3UH. «KKOPPO3US), KXUMUYECKast KOPPO3HsD»,
«QIEKTPOXUMHUYECKAsT KOPPO3HS».
XapakTepru3oBaTh CIIOCOOBI 3aLIUTHI
METAJUIOB OT KOPPO3UHU
54 | Metamsl B ipupoze. [lousarue o Knaccudunupopats HopMbI IPUPOIHBIX 12345678

MeTaJLlypruu
Mertanns B npupoge. [lonstue o
Metaiypruu. Y€pHas u 1[BETHAs
Metamnyprud. [Tupomeramnyprus,
TUIPOMETALTYPrHs,
3JIEKTPOMETAILTYprusl. JJOMEHHBIH

COCIUHEHUN METAIIOB.
XapakTepru3oBaTh 00IIUE CIIOCOOBI
MOJIyYeHHS] METAJLJIOB: TTUPO-, TUAPO- U
AIIEKTPOMETAILUTYPTHIO.
KoHkpeTn3upoBath CIIOCOOBI IMTOTYICHHS
METaJUIOB IPUMEPAMH U YPABHCHISIMHU




nporiecc. [lepepaboTka yyryHa B cTalb.
DIIEKTPOIIA3 PaCIIaBOB.

peaxiuii ¢ COCTaBJICHHEM DIIEKTPOHHOTO
OajaHca.

OnuceIBaTh JOMEHHBIN IpOLIecC U
ANIEKTPOJIMTHYECKOE  TOTyUCHHE
METAIIOB.

Pasznuuatek uépHbIC U IBETHBIC METAJUTHI,
YYTYH U CTaJb

55 | O6006menue 3HAaHAN TIO TEME 1 [IpoBoaNTE OLIEHKY COOCTBEHHBIX

«MeTamibi» JOCTIKEHUH B YCBOGHHH TEMBI.
KoppexrupoBaTb cBOM 3HaHHUS B
COOTBETCTBHH C IUTAHUPYEMBIM
pe3ynbTaToOM.
Iony4ars XuMHUYECKYIO HH()OPMALIMK U3
Pa3INYHBIX KCTOYHUKOB.
[IpencraBisTh MHGOPMAILHIO IO TEME
«Mertamiel» B Buzie TabJIHILL, CXEM,
OIOPHOT'0 KOHCIEKTA, B TOM YHCIIE C
npuMmenenueM cpencts KT

56 | KontposbHas pabota 3 1o Teme 1
«Meramib»

5. Xumus v oKpyxaromas cpena (2 q)

57 | Pabora Hax ommOkaMu. XUMHYECKHN 1 WuterpupoBats cBeneHus no ¢pusuueckorn | 12345678
cocTaB 1uanetsl 3emist CTpoeHue reorpadun B 3HAHUS O XUMUIECKON
3eMiu: SAPO, MAHTHSI, 3€MHasl KOpa, OpraHu3alyHy IIAaHETHL.
mutocdepa, ruapocdepa, armochepa. XapakTepru30BaTh XUMUYECKHI COCTAB
Xumugeckuit coctaB 3emiu. ['opHbie T€OJIOTUIECKUX 000I04eK 3eMITH.
nopoasl. Munepaisl. Pyael. IlonesHsie Pasnuuate MUHEpaJIbl U TOPHBIE TIOPOJIBL
nckonaemele. JlabopaTOpHEIA OMBIT.

45. U3yuyeHue rpaHuTa

58 | OxpaHa OKpy»KaroIIel Cpe/Ibl OT 1 HuTerpupoBaTh CBEACHUS 110 (PU3UUESCKOMH
XUMHYECKOT0 3arps3HeHus. McrouHnku reorpaduu B 3HaHUS O XUMHUYECKON
XUMUYECKOT0 3arpsi3HEHHS OpraHu3alHH1 IIAHETHI.

OKpy>KatoleH cpesl. [1obanbHbIe XapakTepu3oBaTh XUMHUYECKHUI COCTaB
9KOJIOTHYECKHE MTPOOIIeMBbI: HApyIICHHE T€OJIOTUIECKUX 00004eK 3eMITH.
OMOre0XMMHYECKHX KPYTOBOPOTOB Paznnuats MUHEpAJIBl M TOPHBIE TIOPOJIBI
XUMHAYECKHX DJIIEMEHTOB, MOTETICHHE

KJIMMaTa, KUCIOTHBIC JTOXKIH U JIp.

O30HOBBIE IBIPBI. MeXIyHapOIHOE

COTPYAHUYECTBO B 00JIACTH OXPaHbI

OKPY’KaroIleH cpelibl OT XMMUYECKOTO

3arps3HeHMsL. «3eJIEHas XUMUSD).

6. O0o01IeHNE 3HAHUI IO XUMHH 33 KypC OCHOBHOM LIKOJIBI.

[loaroroBka K OCHOBHOMY rocyaapcTBeHHOMY dk3ameny (OI'D) (10u)

59 | Bemiecrsa 1 XapakTepr30BaTh HCTOUHUKU 57

CtpoeHue aTomMa XUMHYECKOT0
3JIEMEHTa B COOTBETCTBUU C
IIOJIOXKEHUEM ITOI'0 3JIEMEHTa B
MIEPUOINYECKOI CUCTEME.

XUMHYECKOTO 3arpsi3HEHHS OKPYKAroIIen
Cpelbl.

OnwuceIBaTh TI00aJbHBIE HKOJIOTHYECKHE
npo0JeMbl, CBSI3aHHbBIE C XUMUYECKUM
3arpsi3HEHUEM.

[IpeanaraTe MyTH MUHUMU3AIUI
BO3/IEMCTBHS XMMHUYECKOTO 3arpsI3HEHMSI Ha
OKPY’KAIOIIyIO Cpeay.

[IpuBOINTH IPUMEPHI MEXKTYHAPOTHOTO
COTPYAHUYECTBA B 00JIACTH OXPaHBI
OKpY>KaroIel cpeabl OT XUMUYECKOTO
3arpsi3HEHHUS




60 | CrpoeHue BemecTBa: XMMUIECKas CBSI3b [IpencraBisaTe HHGOPMAIHIO TIO TEME 57
Y KPUCTAJUTMYECKUE PEIIETKH. «Ilepuoauueckuil 3aK0H U epruoAnIEcKas
3aBHCHMOCTE CBOMCTB, 00pa30BaHHBIX cucrtema /. 1. Menzeneesa B CBETE TEOPHU
3JIeMEHTAMH [POCTBIX BELICCTB CTPOCHUS aTOMay B BHJIE TaOJHII, CXEM,
(MeTamnoB, HeMETAILIOB, 6IArOPOHBIX OIIOPHOT'O KOHCIICKTA, B TOM YHCIIC C
ra3oB) OT MOJIOKEHHUS HJIEMEHTOB B npumeHeHuneM cpencts MKT.

HePHOMUECKOI CHCTEMe. BEIMONHATE TECTOBBIE 3aIaHUS IO TEME.
Krnaccugukanust HeopraHu4ecKux Hpencrasiars HH(bE)pMaHHIO 110 TeMe
Bemects. TIpeICTABHTENN PasHbIX «Buas! xumuyueckon CBA3H M THIIBI
KpHUCTAIUTMYECKHX peIEToK. B3anmocss3p
KJIACCOB HEOPTaHMUYECKHX BEILIECTB .
CTPOCHUS U CBOWCTB BEIIECCTBY B BHJE
Ta0JIMILI, CXeM, OIIOPHOI'O KOHCIIEKTa, B TOM
yucie ¢ npuMeHenueM cpeacts MKT

61 | Xumuueckue peakuuu. [Ipuznaku u [IpencraBisTe MHGOPMALHIO TIO TEME 57
YCIIOBHUS IPOTEKAHUSI XUMUYECKUX «Knaccuukanus XuMHUIECKUX Peakluii 1mo
peaxuuii. TUIOIOTUsT XUMUIECKUX pasIMYHBIM IPU3HAKaM» B BUJE TAOJIMIL,
peaKiuii o pa3nuIHbBIM OCHOBAHUSIM. CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
Peaxnyn nonHoro ooMeHa. npuMmenenueM cpeacts UKT.
OKHUCINTEHbHO-BOCCTAHOBUTEIIHbIE BBINONHAT TECTOBBIE 3a1aHUS IO TEME.
peaxkuuu XapakTepu30BaTh OKHCIUTEIBHO-

BOCCTAaHOBHUTEJIHLHBIC PEAKIIUH, OKHCIUTENb
Y BOCCTaHOBHTEIIb.

OTnuyaTh OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIC PEAKIIUH OT PEeaKLnii
oOMeHa.

3anuceIBaTh ypaBHEHUS OKUCIUTENBHO-
BOCCTaHOBHUTEJBHBIX PEAKLMH C TOMOILBIO
METO/a DIIEKTPOHHOTO OajaHca

62 | XumMudeckne CBOMCTBA MPOCTHIX XapaxTepru3oBaTh 001I1e, OCOOCHHEIE H 57
BEIIECTB. WHIMBUyaJIbHbIE CBOMCTBA KHUCIIOT,

OCHOBaHHWH U COJIeH B CBETE TEOPHU
AIIEKTPOIIMTHYECKOHN TUCCOIHAIIHH.
ApryMeHTHpOBaTh BO3MOXHOCTb
MPOTEKAHUS XUMUYECKUX PEAKLIUH B
pacTBopax 3EKTPOIUTAX UCXOJIS U3
YCJIOBHH.

KnaccupunmpoBaTh HeopraHudecKkue
BEIIECTBA [0 COCTaBY M CBOWCTBAM.
[MpuBOIUTH IPUMEPHI MTPEACTABUTEICH
KOHKPETHBIX KJIaCCOB U IPYIIII
HEOPraHMYECKHUX BEIIECTB

63 | XuMuuecKue CBOWCTBA CIIOKHBIX BeIOMHATH TECTHI M yHpaXXHeHUd, peuarb | 57
BEIIECTB. COJIE00Pa3yIOLUINX OKCH/IOB, 3a7a4yd 10 TEME.

THIIPOKCUIOB (OCHOBaHUIA, [TpoBOAKTH OLIEHKY COOCTBEHHBIX

KHCJIOPOJICOJICPIKAIIUX KHCIIOT U JIOCTH)KEHHU B YCBOCHHH TEMBI.

aM(pOTEPHBIX THIPOKCHIIOB), COJIEH KoppekrupoBaTh cBOM 3HaHHUS B
COOTBETCTBHH C ITAHUPYEMBIM
pe3ynbpTaTOM

64 | TpeHWHr-TeCTHpPOBaHKE MO BapUaHTaM 57
I'MA mponusIx JIET ¥ IEMOBEPCHUH

65 | 3akperuieHue MOTYYEHHBIX 3HAHUH 57
IToaroroBka K KOHTPOJILHOM padoTe

66 | KonrponbHas pabota 4 Perienue
KHMMos I'A (utorosas o Kypcy
OCHOBHOW TITKOJTBI)

67 | AHanu3 omKOOK, JOMYIIEHHBIX IPH
BBINIOJIHEHUU TECTOB UTOTOBOM
aTTecTaluu

68 | MroroBblii ypok 15678




COIJTACOBAHO
[IpoTokon 3acenanus
METOANYECKOT0 00bEAMHEHUS

YUHTEIIEH €CTECTBEHHO-HAYYHbIX JUCLUILINH
COIL Nel3

oT « »asrycra 2021 roma Ne 1

COI'TTACOBAH

3amecturens aupekropa no YBP
A.M.Kupako3oB
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