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Y4eOH0-MeTO MU ECKHUI KOMILJIEKT Kypca



[HosicHuTEeIbHASA 3aNIMCKA
Pa6ouyas mporpamMma rmo xumMuu pazpadoTaHa Ha OCHOBE CIISTYIOIINX
HOPMATUBHBIX JIOKYMEHTOB:
1. denepaibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAApPTa OCHOBHOTO
obmiero oOpa3oBaHMs, YTBEPKAEHHOTO MNpukazoM MuHOOpHayku Poccum oT
17 nekadbpsa 2010 r. Ne 1897 (B pen. IlpukazoB MwunoOpnayku Poccum ot
29.12.2014 Ne 1644, o1 31.12.2015 Ne 1577) (manee @I'OC OOO0)
2. IlpumepHoii OCHOBHOM 0Opa3oBaTeNbHOM MPOTPAMMBbI OCHOBHOTO OOUIETO
obpazoBanus, 0,100peHHO I DenepanbHBIM y4eOHO-METOIMUECKUM 00bETUHEHUEM
o o0memy oopazoBanuto (mpoTokosi3acemanus oT 08.04.2015 Ne 1/15)
B ocHOBY Kypca 0JI05K€HBI CIIeIYIOIINE UAEH:
® MaTepHaIbHOE EUHCTBO U B3aUMOCBS3b 00BEKTOB U SBJICHUI MTPUPO/IbI;
e BeAyllas  poJb  TEOPETHMUECKUX  3HAHUM Wi OOBsACHEHUA
Y IPOTHO3MPOBAHUS XMMUYECKHUX SIBJICHUH, OLIEHKH WX MPAKTUYECKOU
3HAUUMOCTH;
® B3aUMOCBS3b Kaue€CTBEHHOM M KOJIUYECTBEHHOW CTOPOH XMUMHYECKHX
00BEKTOB MaTepUaIbHOTO MUPA;
® Da3BUTHE XUMUYECKOW HAYKU U NMPOU3BOJCTBO XUMHUYECKUX BEILECTB
Y MaTepUasoB I YIOBIECTBOPEHUS HACYIIHBIX MOTPEOHOCTEN YyenoBeKa
1 0011IeCTBA, PEIICHUS TJI00ALHBIX TPO0OJIEM COBPEMEHHOCTH;
® TEHETUYEeCKas CBSA3b MEX]y BEIIECTBAMH.
OTH uaen peamu3ylTcsi B Kypceé XUMHUM OCHOBHOM IIKOJBI IYyTEM
JOCTHKEHHUSI CIIEYIOIIUX Lese:
* Dopmuposanue y ydauyxcs LEIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa.
* Pazeumue no3HaBaTENbHBIX NHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH yJaluxcsi B POLECcCe U3YUEHHsSI XMMUYECKOM HAyKu U €€ BKiIaja B
COBPEMEHHBIN HAyYHO-TEXHHUUECKUH mporpecc; (GopMHpOBaHHE BaKHEHIINX

JIOTHYECKUX OTIEpAIFi MBIIUTCHUS (aHAIN3, CHHTE3, 0000ITICHHE, KOHKPETU3 aIH s,
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CpaBHEHHE U JIp.) B MPOIIECCE MO3HAHUSI CUCTEMBI BOKHEHININX MMOHATHN, 3aKOHOB
¥ TEOPUH O COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH XUMHWYECKHUX BEIIIECTB.

* Bocnumanue yoe:x1EHHOCTH B TOM, YTO MPUMEHEHHUE TMOTYYECHHBIX 3HAHUH
¥ YMEHUU 0 XUMHUU SABJISETCS 0OBEKTHBHON HEOOXOIUMOCTHIO JIJIsi 6e30TmacHOM
paboTHI ¢ BelleCTBAMH M MaTepraiaMy B OBITY M Ha IPOU3BOJICTBE.

» [Ipoexkmuposanue u peanusayus BHITYCKHUKAMHA OCHOBHOM IIKOJIBI
JUYHON 00pa3oBaTeNbHON TPAEeKTOPUU: BBIOOp Mpodwmiss oOydeHuss B cTapIiuei
IIKOJI€ WK TIPO(HeCCUOHATBHOT0 00pa30BaTEILHOTO YIPEKACHHS.

*O¢naoenue Kiaruesbimu KomnemeHyuamu: yiecOHO-TIO3HABATEIbHBIMH,
uHGOPMAITMOHHBIMH, IIEHHOCTHO -CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH.

[Ipennmaraembiii Kypc OTIMYaeTcsi OT APYTrUX KYpPCOB XHMHUU OCHOBHOTO
obmero oOpa3zoBaHWsI, BKIOYEHHBIX B DemepalbHbINH TepeueHb YYCOHHKOB,
HAJIMYUEM BAKHBIX METOIHYECKUX 0COOECHHOCTEM.

1. Cooepiycanue Kypca evicmpoeHo 6 coOmeemcmeuu ¢ UCHOPUKO-
JI02UYECKUM U CUCHLEMHO-0€ N e/1bHOCHHBIM N00X00aMU HA OCHO8E UepapxXuu
yueonwvix npoonem. Bce numakTHuecKWe €AUHUIBI YUeOHBIX KHHUT s 8—9
KJIACCOB HAYMHAIOTCS C TOCTAHOBKM OOpa3oBaTelbHOW MpoOseMbl (BOmpoc,
3a/laHne, YKCTIEPUMEHT), KOTOpasi peliaeTcsi B Mpollecce u3ydeHus maparpada Ha
OCHOBE ICSITETbHOCTHOTO MOIX01a.

2. Teopemuueckue nonoNHceHUA Kypca XUMUU OCHOGHOU WIKOJIb
PACKpbIGAIOMCA HA  OCHO6E WIUPOKO20 UCHONB306AHUA  XUMUUECKO20
IKcnepumenma (1a00PaTOPHBIX OIBITOB M MPAKTHUECKUX PaboT), B TOM YHCIIC U
IPOBOJUMOTO B JIOMAIlHUX YCJOBHUSAX, a TakXke JEeMOHCTPAIMOHHOTO
IKCIIEPUMEHTA.

3. Pazeumue un@opmayuoHHO-KOMMYHUKAM UGHOU KOMNEN eHmHOCH U
obyyarwuwguxca: oOpalieHne K  Pa3IMYHbIM  HCTOYHHMKAM  XUMHUYECKOMU
uHbOpMAIK, MOATOTOBKAa MH(POPMAIMOHHOTO TPOAYKTAa M €ro IMpe3CHTalus,
YMEHHE BECTH JUCKYCCHIO, OTCTaWBaTh CBOIO TOUYKY 3PEHUS U KOPPEKTHPOBAThH

IMMO3UIHUI0 HA OCHOBC dHAJIM3ad dAPTYMCHTOB YUACTHHUKOB JIUCKYCC HH.
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4. MemanpeomemHuulit xapaxmep coO0EPHCAHUA YYeOH020 mMamepuana:
peanuzanus CBs3eil ¢ mpeIMeTaMu HE TOJIbKO €CTECTBEHHO-HAYYHOTO IHKJIA, HO
U C UCTOPHEH, TUTEPATYPOU, MUPOBOU Xy10’KECTBEHHOM KYJIbTYPOM.

5. Ilpakmuko-opuenmupoeannas 3HAYUMOCHMb OmoOOpa YueOHO020
cooeprcanua: CBA3b M3y4aeMOro Marepuaiga ¢ KHU3HbIO, (OpMHUpPOBAHHE
HKOJIOTHYECKOW T'PaMOTHOCTH TIPU OOpaIlIleHWd ¢ XMMHYECKUMH BEIISCTBAMH,
MaTepuaiaMd W TPOIECCaMU, OTBEYAIOUMMH TPEOOBAaHUSAM TMPABUII TEXHUKU
O0e3omacHOCTH TIpH paboTe B XHMHYECKOM KaOwHeTe (1aboparopun)
Y TIOBCEIHEBHOM )KU3HMU.

JIOCTHXKEHNIO MPEIMETHBIX, METANPEIMETHBIX U JIMYHOCTHBIX PE3Y/IbTaTOB
CIIOCOOCTBYET CTPYKTYPUPOBAHUE 3a]JaHUI IO pYyOpPUKaM:

«ITpoBepbTe CBOU 3HAHUS»;
«ITpumeHuTe CBOM 3HAHUS
«Hcrionp3yiTe JOTIOTHUTEIBHYI0 HH(POPMAITHIO U BRIPA3UTE MHEHUE) .

[Ipenmaraemas pabodas mporpamMma 1Mo XMMHUHU PAaCKPBIBAET BKIIA] y4€OHOTO
npenMera B TOCTIKEHHUE IeNieil OCHOBHOTO 00IIero oOpa3oBaHusl M OIMpPEAes €T
BAKHEUIINE codepircamenvbHble TUHUU RPeoMemd:

o «Bewecmseo» — B3aUMOCBA3b COCTaBa, CTPOCHUS, CBOWCTB,
MOJTYYEHUSI U IPUMEHEHHS BEIIECTB U MaTEpUAIIOB;

o «Xumuueckas peakyus» — 3aKOHOMEPHOCTHM MPOTEKAHUS
Y yIpaBJICHUS MPOLIECCAMU MTOTYYEHUS U MPEBPAILECHUS BEUIECTB;

o «Xumuyeckuu A3b1K» — ONEPUPOBAHUE CHUCTEMOU BAKHEMIINX
XUMHAYECKUX TOHATUM, BIAJCHUE XUMHUYECKOW HOMEHKJIATYpOu
Y CUMBOJIMKOM (XuMHUYECKUMU 3HAKaMHU, bopMmynamu
Y YPaBHEHUSIMH);

o «Xumua u oicu3Hb» — COONIIOIGHHE TPAaBUI XUMHUYECKOU
0e30mMacHOCTH TPHU OOpAIICHUH C BEIICCTBAMH, MaTepUalaMH U
XUMUYECKUMHU TMpOILIECCaMd B TMOBCEIHEBHOW JKM3HM W Ha

IpOU3BOACTBC.
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Kypc opueHnTHpoBaH Ha 0OCBOEHHE O00YUYaIOUMMUCS OCHOB HEOPTaHUYECKOM
XUMHA U KpPATKOE€ 3HAKOMCTBO C HEKOTOPBIMH TMOHATHSIMHU U OOBEKTaMHU
OPraHNY€eCKO XUMHH.

B conepxarenbHol MHUN «Bewecmeoy» pacKpbhIBAaeTCsl YU€HHE O CTPOECHUU
aTroMa U BEILIECTBa, COCTaBe M KIacCUPUKAIUU XUMUUECKUX BEIIECTB.

B conepxarenbHOM MMHUN « Xumuueckas peaxyus» paCKpbIBACTCS YYEHUE O
XUMHUYECKUX  Tpoleccax:  KiacCu(pUKalus  XUMHYECKHX  peakuuil U
3aKOHOMEPHOCTH WX IPOTEKaHMs; KAYECTBEHHAs W KOJUYECTBEHHA CTOPOHBI
XUMUYECKUX MPOIECCOB (Pacy€rbl Mo XUMUYECKUM (PopMynaM M ypaBHEHHUSM
XUMHUYECKUX PEAKLINN).

B copepxarenbHON JIMHUU «Xumuueckutl sA361k» (HOPMUPYIOTCS YMEHUS
yYalMXcs Ha3blBaTh BEHIECTBA MO (OpPMyJiaM M COCTaBIATH (POPMYJbl MO HX
Ha3BaHMSIM, 3aIIUCHIBATh YPABHEHUS PEAKLMN U XapaKTEpU30BaATh UX, PACKPHIBATD
uHGOPMAIIIO, KOTOPYIO HECET XUMUYECKas CUMBOJIMKA, B TOM YHCJI€ BEIPAKEHHAS
B TabmuuHoit Qopme (Ilepuogmueckas cucTeMa XUMHUYECKUX DIEMEHTOB
1. . MenneneeBa, Tabauiia pacTBOPUMOCTH BEIISCTB B BOJE); MCIIOJIh30BATh
CUCTEMY XUMUYECKUX MOHATUHN JJI1 ONIMCAHUS XUMUYECKUX OOBEKTOB (3JIEMEHTOB,
BEIIECTB, MAaTEPUAIOB U IIPOLIECCOB).

B conepxarenbHON MMHUM «Xumusa u Jicu3HbY) PACKPBIBAIOTCS JIOTUYECKUE
CBSI3U MEXY CBOWCTBAMMU, IPUMEHEHHEM, TIOJTyYE€HHUEM BEILLIECTB B JIAOOPATOPHBIX
YCIOBUSIX W Ha TPOU3BOJACTBE; (Qopmupyercss KyjiabTypa 0€30MacHOro
Y HKOJIOTUYECKU IPAMOTHOT'0 0OpaIlleHs C XUMHYECKUMU 00BEKTaMHU.

B kypce 3HauuTenbHas poJib OTBOJUTCS XUMHUYECKOMY 3SKCIEPUMEHTY:
NPOBEACHUIO MPAKTUYECKUX paboT U JabOpaTOPHBIX OMBITOB, (PUKCAIMH U
aHATM3y WX PE3yJIbTaTOB, COOIOJACHUIO HOPM W TpaBHWJ Oe30TacHON padoTHI B
XUMHUYECKOM KaOMHETE (JJTabopaTopun).

Peaym3anuss mnporpaMMbl  Kypca B mpouecce OOydeHHs TMO3BOJIUT

06y‘laIOIHI/IMC}I INIOHATH POJiIb U 3HAYCHUC XUMHUH CPCAU APYIHX HAYK O IIpUPOIC,



T. €. PaCKpPBITh BKJIaJ XUMHUH B (POpMUpPOBaAHUE IIEIOCTHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA.
Kypc paccuuran Ha ooésa3amenvnoe uzyuenue npeomema B 00bEMe 140
y4eOHBIX YaCOB, 10 2 yaca B Henelo B 8—9 kiaccax.
C 1enbi0 MOBBIINICHUSA KauecTBa XMMHUYECKOro OOpa3oBaHHs Ha ypPOBHE
OCHOBHOT'0O 00IIIero 00pa3oBaHUsl PEKOMEHIIYEM HpOnedesmuueckoe uzyuenue

xumuu 6 7 Kaacce (http://catalog.prosv.ru/item/25177 — ccviika Ha

MemooudecKkue peKoOMeHOayuu U memamuyecKoe niaHuposaHue 0aHHO20 Kypca ).
bouiiee paHHee n3ydeHue XMMHUHA B OCHOBHOM IIIKOJIE IIOCPEACTBOM BBEICHUS
IPONENEBTUYECKOr0 Kypca B 00béMe 35 yueOHbIX 4acoB 10 | yacy B HEAeo
MIO3BOJIUT:
® YMEHbBIIUTh UHTEHCUBHOCTh M3y4YEHHUS Yy4eOHOro Marepuaia Kypca XUMUHU
OCHOBHOM HIKOJIBI IO OTHOIICHUIO K YU€OHOMY BPEMEHU;
® 00OUTHCS BO3MOXXHOCTH 00JIee BHUMATEIHHO N3y4yaTh MaTepual Kypca, Tak
KaK €CThb BpeMs JJI1 OTPaOOTKU M KOPPEKIINH 3HAHUHN YJaIIuXCs;
e copMUpPOBATH yCTOWYUBBIN TO3HABATENbHBIM HHTEPEC K PEIMETY;
e 5((}eKkTHBHO pa3BUTHL HE TOJBKO MPEAMETHBIE, HO M METalpeIMETHbIC
3HAHUS, YMEHUS U HAaBBIKH, & TAK)KE TMYHOCTHBIE KAUECTBA yUAILUXCS;
® HHTErPUPOBATh XMMHIO B CHUCTEMY E€CTECTBEHHO-HAYYHBIX 3HAHUM JJid
dbopMuUpOBaHUS XUMHYECKOW KapTUHBI MHpa Kak COCTaBHOW dYacTH
€CTECTBEHHO-HAy4YHOU Kap TUHBI.
[Ipennaraempliii KypCc HOCHUT OOILEKYJbTYpHBIH XapakTep M IO3BOJIIET
y4aIluMCcs OTIPeIeTTUTHCS C BHIOOPOM npoduiist 00y4deHus B CTapIleH MIKoJIe.
[Ipennaraempli TPONEAECBTUYECKUM KypC SBIIETCS ABTOHOMHBIM IO
OTHOILIEHUIO K 003aTeIbHOMY KypCY OCHOBHOM IIKOJTBI.
Takum oOpa3zom, paboyas mporpaMma MOXKET OBITh COCTAaBJICHA C yU4ETOM

CoJIep>KaHus MPeAJIaraeMoro MponeeBTHIECKOro Kypcea.



Ilnanupyemblie pe3yibTaTbl OCBOEHHSI Y4eOHOI0 MpeaMeTa
IIpenmeTHbIE pe3yJbTAThI

[o 3aBepieHNIO Kypca XMMHH Ha Tare OCHOBHOTO 00IIIero 00pa3 OBaHUs
BBITTYCKHUKHA OCHOBHOM IIKOJIBI IOJDKHBI OBJIAIETh CICAYIOMUMHU PE3yIbTaTaMHu:

L Jluunocmmnoie pezyromamei:
1) ocosnanue cBoer THUYECKOW NPUHAMICKHOCTH, 3HAHHE UCTOPUU XUMUU U
BKJIa/1a POCCUNCKON XUMUYECKOU HAYKU B MUPOBYIO XUMUIO;
2) gpopmuposaHrue OTBETCTBEHHOTO OTHOIIECHUS K TIO3HAHUIO XUMUH; TOTOBHOCTH U
CIOCOOHOCTH OOYYArOIMXCSI K CAMOPA3BUTHUIO M CaMOOOPa30BaHHIO HA OCHOBE
U3Y4YeHHBIX (DaKTOB, 3aKOHOB W TEOPUHM XHMMHM;, OCO3HAHHOIO BbIOOpa U
MOCTPOCHNE HHANBHIYAIbHOM 00pa30BaTeIbHOU TPACKTOPHH;
3) ¢opmuposanue TCTOCTHOM  €CTECTBEHHO-HAyYHOW  KapTHUHBI ~ MHpA,
HEOTHEMJIEMOU 4aCThIO KOTOPOU SABJISIETCS XMMUYECKasi KapTUHA MUPA;
4) oenraodenue COBPEMEHHBIM 13bIKOM, COOTBETCTBYIOLLIMM YPOBHIO Pa3BUTHUS HAYKHU
U OOIIECTBEHHOM MPAKTUKH, B TOM YHCJIE U XUMHUUECKHM;
5) oceoenue couMaAIbHBIX HOPM, MPABUII MOBEJIEHUS, pOJieid U POpM COLUATbHOM
KU3HU B COLIMYME, NPHUPOJIE M YaCTHOW >KM3HU HA OCHOBE 3KOJOTMYECKOMU
KyJbTYphI U 0€3011aCHOT0 OOpaIlieHus ¢ BEIIeCTBAaMHU U MaTepHUaJIaMu;
6) ¢opmuposanue KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHWU CO
CBEPCTHHKAMHM M B3POCIBIMH B TIpollecce 00pa3oBaTeiabHOM, OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIENOBATEILCKOM, TBOPYECKOWM W  JAPYrUX BHUIOB
NEATEIIbHOCTH, CBSI3aHHBIX C XUMHEH.

II. MemanpeomemHnvie pe3ynvmamol:
1) onpedenenue neneit COOCTBEHHOTO OOYy4YEHHUsI, IOCTAHOBKA U (POPMYIUPOBAHUE
JUUIS ceOs HOBBIX 3a71a4;
2) naaHupoéanue TMyTEH NOCTUKEHHS >KEJIaeMOro pe3ysbTara 0O0ydeHUs XUMUU
KaK TEOPETUYECKOTO, TaK U SKCIIEPUMEHTATBHOTO XapaKkTepa,
3) coommuecenue CBOMX JEUCTBUA C IUIAHUPYEMBIMU  pe3yJbTaTaMu,

ocyulecmejieHue KOHTPOJIA cBOCH ACATCIIbHOCTH B IIPOHOECCC OOCTHIKCHHA
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pe3yibTara, onpeoeneHue Coco00B IEHCTBUM P BBHITIOJHEHUH JJAOOPATOPHBIX U
NPaKTUYECKUX pabOT B COOTBETCTBUU C MPABUIIAMHU TEXHUKU 0€30MaCHOCTH;
4) onpeoenenue NICTOUHUKOB XUMUYECKOW MH(POPMAIUH, MTOJYyYEHUE U aHAIN3 €€,
co3/1anue nHHOPMAIMOHHOTO IMTPOAYKTA U €T0 TIPE3EHTAIHS;
5) ucnonvzoeanue OCHOBHBIX MHTEIEKTYAIbHBIX OMEpaluii: aHalInM3a U CHUHTE3a,
CpaBHEHUS M CUCTeMarh3ali, OOOOIICHHS U KOHKPETH3allUuH, BblAGIEHUE
NPUYHUHHO-CIIEICTBEHHBIX CBSI3€W U nocmpoeHue JOTHYECKOTO PACCYXKIECHUS U
YMO3aKI0ueHUs] (MHAYKTUBHOTO, JAEIYKTUBHOIO M IO aHAJIOTHUM) HA MaTepuase
€CTeCTBEHHO-HAYYHOTO COACPIKaAHMS;
6) ymeHue co3iaBaTh, NPUMEHSITH U IPEOOPa30BHIBATH 3HAKU U CUMBOJIBI, MO JI€JIH
U CXEMBI JJIs pelIeHus] yaeOHBIX U TO3HABaTEIbHbBIX 33/1a4;
7) popmuposanue n pazgumue S3KOIOTUIECKOTO MBIILICHUS, YMEHUE IPUMEHSTh
ero B TO3HABaTeIbHOW, KOMMYHUKATUBHOW, COLMAILHOW TMpPaKTHKE W
npodeccroHaIbHOM OPUEHTAITNH
8) eenepuposanue wWAEH W OMNPEIACICHHUE CPEACTB, HEOOXOAUMBIX ISl HX
pean3aluy.

II1. IlIpeomemnwie pe3yiomamol:

BbINyCKHUK HAYYUTCH:

® XapaKTepH30BaTh  OCHOBHBIE  METOJBI  [O3HAHUS:  HAOIOJIEHUE,
U3MEpEHHE, SKCTIEPUMEHT;

® OMWCHIBATH CBOMCTBA TBEPABIX, J>KHIKHUX, Ta3000pa3HBIX BEIIECTB,
BBIJIEJISISl X CYILIECTBEHHbIE MPU3HAKH;

® pDACKpBIBaTh CMBIC OCHOBHBIX XUMHUECKHX TMOHITHA «aToM»,
«MOJIKYJa», «XUMHYECKUW JJIEMEHT», «IPOCTOE BEIIECTBO», «CJOKHOE
BEIIECTBO», «BAJICHTHOCTBY», «XUMHYECKas PpEaKIUs», HCIOJb3ys 3HAKOBYIO
CUCTEMY XUMUHU;

® DPACKpBIBATh CMBICJ 3aKOHOB COXPAHEHUS MACChl BEIIECTB, TIOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOU TEOPUH;

® pasjmvarb XUMUYCCKUC U (I)I/ISI/ILICCKI/IC SIBJICHUAA,



11

® Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

® OMpEAENsaTh COCTAB BEIIECTB 10 MX (HopMyIIam;

® OMNpEACNATh BUICHTHOCTh aTOMA 3JIEMEHTA B COSTMHCHUSX;

® OMNpeAeNsITh TUIl XUMUYECKUX PEaKIuii;

® Ha3bIBaTh NPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHYECKUX PEAKIINN;

® BBISBJISITH NMPHU3HAKH, CBHJIETEIHCTBYIOIINEC O MPOTEKAHUHW XUMHYECKOM
PEeaKIMy TIPU BBITIOJIHEHUH XUMUYECKOTO OTIBITA;

® COCTaBIAThH (HOPMYJIBI OMHAPHBIX COCTMHEHUH;

® COCTAaBJISITh yPABHEHHS XUMUYECKUX PEAKIIHUl;

e coOmoaars npaBuiia 6€30MacHON padboTHI P MPOBEIEHNH OTIBITOB;

® [10JH30BaTHCS JA00OPATOPHBIM 00OOPYTOBAHUEM H ITOCYIOM;

® BBIUKCISATH OTHOCUTEIHHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MaccChl
BEIIIECTB;

® BBIUKCIISITh MAaCCOBYIO [OJII0 XHMHYECKOTO »JjieMeHTa 1o Qopmyre
COCTMHEHMUS;

® BBIUHCISATH KOJMYECTBO, 00BEM WM Maccy BEIECTBA MO KOJMYECTBY,
00beMy, Macce peareHTOB WM MPOYKTOB PEaKIIHH;

® XapaKTepU30BaTh (PU3UYECKUE M XHUMHUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB: KUCJIOPO/1a U BOJOPOAA;

® T10JTy4aTh, COOUPATh KUCIOPOI ¥ BOJIOPOST;

® pAacro3HaBaTh OIBITHBIM NYTEM Ta3000pa3HbIe BEUIECTBA: KUCIOPOJ,
BOJIOPO;

® pPACKpBIBATh CMBICJ 3aKOHA ABOTA/IPO;

® DPacKpbIBATh CMBICI MOHATUN «TETIOBOM 3PHEKT peaKIum», « MOJSIPHBIHI
00BEMY;

® XapakTepu30BaTh GPU3UYECKUE U XUMUUECKHE CBOMCTBA BOIBI;

® PACKpPBIBATH CMBICI TOHITHS «PACTBOPY;

® BBIYHCIISITH MACCOBYIO JIOJIFO paCTBOPEHHOTO BEIIECTBA B PACTBOPE;
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® [IPUTOTOBJIAATH  PAacTBOPBl C  ONPEACIEHHOM  MacCOBOWM  JIOJIEH
PacTBOPEHHOTO BEILIECTBA;

® HAa3bIBaTh COCIMHEHUS U3YUEHHBIX KJIACCOB HEOPTAHUYECKHUX BEIIECTB;

® XapakTepu3oBaTh (PU3WYECKHE U XHMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX BEHIECTB: OKCUIOB, KACJIOT, OCHOBAaHUH, COJICH;

® OMpENENIATh IPHUHAICKHOCTh BEUIECTB K ONIPEACICHHOMY KIJAcCy
COCIUHCHUM;

® COCTaBIATH (POPMYJIBI HEOPTAHUUECKUX COCTUHEHHM U3yUEHHBIX KJIACCOB;

® [IPOBOJUTH OTBITHI, TOJITBEPKIAIOLIME XUMUYECKUE CBOMCTBA N3YUEHHBIX
KJIACCOB HEOPTAHUYECKHX BEUIECTB;

® pACIO3HaBaThb ONBITHBIM ITyTEM pPAacTBOPbl KHUCJIOT M IIEIOYEH IO
VU3MEHEHUIO OKPACKU UHAUKATOPA;

® XapaKTepHU30BaThb B3aUMOCBS3b MEXKIY KiIacCaMd HEOPraHWYeCKUX
COCIUHCHUI;

e packpriBatk cMbici [lepnoanueckoro 3akona /1. . Menneneesa;

® O0BACHATh (U3MUECKUH CMBICI arOMHOro (MOPSAKOBOr0) HOMeEpa
XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIbI U MIEPUOJIa B IEPUOIUYECKON CUCTEME
JI.1. Menneneena;

® OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHS aTOMOB, CBOMWCTB
AJIEMEHTOB B MpeJieyax MajiblX NEPUOA0B U IIaBHBIX MOATPYIII;

® XapaKTepH30BaTh XMMUYECKHUE AJIEMEHTHI (OT BOJIOPOJA /10 KalbIlHsl) Ha
OCHOBE HX TMOJIOKEHUs B nepuoaudeckon cucreme J[. W. MenneneeBa u
0COOEHHOCTEHN CTPOEHUS UX aTOMOB;

® COCTaBJSITh CXEMbl CTpPOEHUSI aroMoB TiepBbIX 20 3JIEMEHTOB
nepuoanueckou cuctemsl /1. 1. Menneneena;

® pacKpbIBaTh CMBICI MOHATHM «XUMHUYECKAS CBSI3bY,
«3IIEKTPOOTPULIATEIIEHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCTh (DU3UUECKUX CBOWCTB BEIIECTB OT THUIIA

KPUCTAUINYECKOU PEIIETKY;
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® ONPENCIITh BUJ XUMUIECKOM CBSI3M B HEOPTAHMUECKUX COCTUHCHUSX;

e u300pakaTh CXE€Mbl CTPOCHHS MOJICKYJ BEIISCTB, 0O0pa30BaHHBIX
Pa3HBIMH BUIAMH XUMHYCCKHUX CBSI3CH;

® pacKphIBaTb  CMBICI  IOHATHH  «HOH», «KAaTHOH»,  «aHUOHY,
«ONIEKTPOJIUTBI»,  «HEINEKTPOJUTHI),  «IJCKTPOJIUTUYECKAS  JTUCCOIUAIIHS,
«OKHUCJIUTENbY», «CTENEHb OKHCIEHUS», «BOCCTAHOBHUTEILY», «OKHCJICHHEY,
«BOCCTAHOBJICHUE);

® ONpENIEIITh CTEIICHb OKHUCIICHHS aTOMa DJIEMEHTA B COCTUHEHUH,

® PaCcKPHIBATh CMBICII TEOPUH IIICKTPOJMTHICCKOM JUCCOIHAINY;

® COCTaBIISITh YPAaBHEHHUS DJIEKTPOJUTHYECKOW JTHCCOIMAIMKM KHUCIIOT,
1IeJIouei, CoJIei;

® OOBSACHATH CYIIHOCTH MpOIecCa JJICKTPOJUTHICCKON TUCCOIMAIIN U
peaKmuii HFOHHOTO OOMEHa;

® COCTaBJIAITh MOJHBIE M COKpAmIEHHBIC HMOHHBIC YPaBHCHHS pEaKIIHM
oOMeHa;

® ONpENEISITh BO3MOKHOCTD TPOTEKAHMSI PEaKIIMii HOHHOTO 0OMEHa;

® IIPOBOJUTH  PEAKIMH, IMOATBEP)KIAIOIINE KaYeCTBEHHBIM COCTaB
Pa3JIMIHBIX BEIICCTB;

® OIPECICIATh OKUCIUTEIh H BOCCTAHOBUTEIID,

® COCTAaBJATh YPAaBHCHUA OKUCJIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

Ha3bIBaTh ()aKTOPHI, BAUSIONIME HA CKOPOCTh XUMHUYECKOU PEaAKIIHH;

¢ KaccU(UIMPOBATH XUMUYECKHUE PEAKIINH TI0 PA3IUIHBIM MPU3HAKAM;

® XapaKTepu3OBaTb  B3aUMOCBSI3b  MEXKAY COCTaBOM, CTPOCHHEM
Y CBOMCTBaMU HEMETAJUIOB;

® [IPOBOJIUTH OTBITHI 1O MOJYUEHUIO, COOMPAHUIO M U3YUCHUIO XUMUYECKHX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOTO ra3a, aMMHAaKa,;

® DPACIMO3HABATh ONMBITHBIM IyTEM Ta3000pa3HbIE BEIIECTBA: YIJIEKUCIIbIN ra3

1 aMMHAK;
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® XapakTEepU30BaThb  B3aUMOCBSA3b  MEXKIY  COCTaBOM, CTPOCHUEM
1 CBOMCTBAMHU METAJLIOB;

® Ha3bIBaTh OPTAaHMYECKUE BEIIECTBA MO MX (HOpMYIIe: METaH, 3TaH, STUJICH,
METAHOJ, 3TaHOJI, TJIMIEPHUH, YKCYCHasi KHUCJIOTAa, AMUHOYKCYCHas KHCJOTAa,
CTEApUHOBAS KACJI0TA, OJICMHOBAsK KUCJIOTA, TIIOK034;

® OIICHUBATH BJIMSHUE XUMUYECKOTO 3arps3HCHUSI OKPYKAIOIIEH CpEAbl Ha
OpPraHU3M Y€EJIOBEKA,;

® I'PaMOTHO 0OPAIATHLCS C BEIIECTBAMH B TIOBCEIHEBHOM )KU3HH;

® ONpEHENsATh  BO3MOXHOCTH  IPOTEKAHUS  pEAKIMH  HEKOTOPBIX
MPEICTABUTEIEH OPTaHUYECKHUX BEIIECTB C KUCIOPOI0M, BOJOPOJIOM, METAJIJIAMH,
OCHOBAHMSIMM, TAJIOTCHAMM.

BbINyCKHHUK MOJIYyYUT BO3MOKHOCTb HAYYUTHCH:

® 6bl08UCAMb U NPOBEPSAMb IKCNEPUMEHMANLHO SUNOME3bl O XUMUUECKUX
CBOUICMBAX 6ewjecms Ha OCHOBe UX COCMAaesd U CMPOeHUs, UX CHOCOOHOCMU
ecmynamos 8 XuMuyeckue peakyuu, o xapakmepe u NpoOYKmMax pPa3iutHblX
XUMUYECKUX PeaKyUll;

® Xapaxmepuzoeamsv Gewecmea no cocmasy, CMpOoeHuro U CEOUCMEdM,
VCMAaHABIUBAM b NPUYUHHO-CTIE0CNBEHHbLE ces3U medxncoy OAHHbLIMU
XapaxmepucmuKkamu 6euecmaea,

® cocmasniams  MONEKYIApHble U NOJHble UOHHble VYPABHEHUS NO
COKP AU{EHHBIM UOHHBIM YD ABHEHUAM,

® 1IPOCHO3UPOBAMb CHOCOOHOCMb Beuecmeda Npos6Isamb OKUCIUMENbHbLe
U 80CCMAaHOBUMENbHbLE CBOUCMBA C YUemoM CmeneHel OKUCIEHUS 2/IeMEHMO8,
BXOO0AUUX 8 €20 COCAB,

® cocmaenamo VpaGHeHUs. peaxyul, COOMBEMCmMeEyIouux
noCne008ameNibHOCMU  NPespaAuieHUll  HeOpeaHUu4ecKux 6eujecms pPaziuyHbIX
KJIACCO8;

® 6b108UCAMD U NPOBEPSAMb IKCNEPUMEHMAILHO 2UNOME3bl 0 Pe3YIbmamax

8030€UCMBUS  PA3IUUHBIX (DAKMOPO8 HA USMEHEHUEe CKOPOCMU XUMUYECKOU
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peaxkyuu,

® UCNOIL308aMb NPUOOPem EHHbIEe 3HAHUS OJIsL IKOIOSUYECKU SPAMOMHOO
no6edeHUsl 8 OKpYHCcarouel cpeoe;

® UCnoIL308amb  NpuobpeménHvie  Kuouesble  KOMHEMmeHyuu  npu
BbINONHEHUU NPOEKMO8 U  YYEeOHO-UCCTIe008AMENbCKUX  3A0ad NO  U3VYEHUO
CBOLICME, CNOCOD08 NOMYHUEHUsL U PACNO3ZHABAHUSL BEUECTNE;

® 00beKMUBHO OYEHUBAMb UHPOPMAYUIO O Beecmeax U XUMUYECKUX
npoyeccax;,

® Kpumuuecku  OMHOCUMbCS K NCEBOOHAVYHOU  UH@OpMayuu,
He00OpPOCOBeCMHOU peKlame 8 CPedCmeax Macco8ol UHGopmayuu,

® 0CO3HABAMb 3HAYEHUe MEeOPEMUYEeCcKUX 3HAHUL NO  XumMuu  OJis
NPAKMUYECKOU 0estmelbHOCU Yell08eKd,

® 030a6amov Mooenu U cxemvl OJi peuleHus y4eOHbIX U NO3HABAMEbHbIX
3a0a4; NOHUMAMb HEOOXO00UMOCMb COONI0OEeHUs NPEONUCAHULL, NPedazaemblX 8

UHCMPYKYUSAX NO UCNONb30BAHUIO JIEKADCME, CPEOCME ObLMOBOU XUMUU U OP.
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Conep:xanue yueOHOro nmpeaMera
8 kiacc

HavajbHble NOHATHS U 3AKOHBI XUMUH
Tena u BemecTBa. CBOMCTBA BEIIECTB. DTAJOHHBIE (PU3UYECKUE CBONCTBA
BEIECTB. Marepuaibl U MaTepuaioBeieHue. Pojb XUMUM B )KM3HU COBPEMEHHOT O
ob6mmectBa. OTHOIIIEHHE OOIIECTBA K XUMUU: XeMODUIHUsS U XeMohoOus.

Meronpl m3ydenus xumun. Habmonerne. DkcnepumenT. MoaenipoBaHue.
Mopenmn MatepranbHbIC U 3HAKOBBIC I CUMBOJIHHBIE.

I'azpr. JKunkoctu. TBEpabie BemiecTBa. B3auMHbIie TEpexXoabl MEXKIY
arperaTHbIMU COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOIMMaIivs ) ¥ JeCyOImMaIusi,
KOHJICHCAIIUS U UCTIapEHUE, KpUCTALIM3ALINS U TJIaBJICHHUE.

duznueckue siBiIeHUSA. YuCThie BemecTBa W CMeCU. ['OMOTeHHBbIE H
rereporeHnbie cmecu. Cmecu razooOpasHbie, Kujakue U TBEpAbIE. CrnocoObl
pa3eneHust CMecei: eperoHKa, i JUCTUUIINS, OTCTauBaHue, GuIbTpOBaHUE,
KpUCTAUIM3alUsS WM BbIapuBaHue. Xpomarorpadus. I[Ipumenenue Tux
CI0CcO0OO0B B JIAOOPATOPHOM MPAKTUKE, HA TPOU3BOJICTBE U B OBITY.

XUMHYECKHE DJIEMEHThI. ATOMBI M MOJIEKYJbl. [IpocTble W CIOXKHBIE
BEIECTBA. AJUIOTPOIHS HA TpuMepe KUcaopoia. OCHOBHBIE MOJIOKEHUS aTOMHO -
MOJIEKYJIsipHOTO yuyeHusi. Monbl. BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS.

3Haku (CUMBOJIbI) XUMHUUYECKUX 3JIEMEHTOB. MHpopmalus, KOTOpyI HECYT
3HAKW XUMUYECKUX DJIEMEHTOB. DTUMOJIOTHUSI Ha3BaHUN HEKOTOPHIX XMMUYECKHUX
aneMeHToB. [lepuoanueckas Tabmuia xumudeckux snemeHToB J[. . Menneneena:
KOPOTKONEPUOAHBIA W JUIMHHONIEPUOJAHBIM BapuaHThl. lleproasl u rpymisl.
['maBHas 1 moOGoYHas MOATPYMIBI, WM A- U b-rpynmel. OTHOCHUTENbHAS aTOMHAS
Mmacca.

Xumudeckue Qopmynbl. Uuaexkcel u koddduimeHTel. OTHOCUTENbHAS
MOJIEKYJISipHas Macca. MaccoBasi J0Jisl XMMHUYECKOTO 3JIEMEHTa B COEAUHEHUHU.

Nudopmariusi, KOTOPYIO HECYT XUMUUYECKUE HOPMYIIBI.
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Banentnocts. CtpykrypHble (opMysbl. XHUMHUYECKHE OJIEMEHTHI C
NOCTOSIHHOM M TNEPEMEHHOM BaJIECHTHOCThIO. BBIBOJ (OopMysbl COENMHEHUS IO
BaJIEHTHOCTU. OmpeneneHue BaJEHTHOCTU XMMHUYECKOTO 3JIEMEHTa Mo (Qopmyiie
BerecTBa. COCTaBIIEHUE HA3BAHUN COECUHEHNI, COCTOSIIMX U3 IBYX XUMUYECKHUX
AJIIEMEHTOB, IO BAJIECHTHOCTH. 3aKOH MOCTOSHCTBA COCTABA BEIIECTB.

XuMHAYECKUE peakiuu. PeareHTsl W TpOAYKTHI peakuuu. [lpusHaku
XUMUYECKUX PEAKIMM. YCJIOBHS HMX MNPOTEKaHWs W MOpekpameHusa. Peaknuu
ropeHus. JK30TEPMHUYECKUE U IHAOTEPMUUECKHUE PEAKIIIH.

3aKOH COXpaHEHHUsI MACCHI BEILIECTB. XUMHUYECKHUE ypaBHEHU. COCTaBIECHUE
XUMUYECKUX ypaBHeHUN. MHpopMalust, KOTOpYyIo HECET XMMHYECKOe ypaBHEHHE.

Knaccudukaiuss XuMUYeCKUX peakldid MO0 COCTaBy U YUCIY PEarcHTOB U
IIPOAYKTOB. THUIBI XMMHUYECKUX peakuui. Peaknum coenuHeHus, pas3iioKeHHs,
3aMelleHns 1 oomeHa. Karanuzaropbl 1 KaTanus.

JdeMoHCcTpanuun
e Kosmekuus MarepuanoB v U3IEIUN U3 HUX.
e Mopenu, ucrob3yeMble Ha ypokax (GU3UKH, OMOJIOTUN U TeoTpadui.
e (OOBEMHBIE U IAPOCTEPKHEBBIE MOIETTM HEKOTOPBIX XUMUYECKUX BELIECTB.
e Mojenu KpUCTALIMYECKUX PELIETOK.
e CoOupanme mnpubOoOpa s TOJIYYCHHs] Tra3a U TIpPOBEpKa €ro Ha
TrEPMETUYHOCTb.
e Bo3sronkacyxoro jabjaa, noja wid HadTaluHa.
e ArperaTHbl€ COCTOSIHUS BOJIBI.
e PasneneHue JByX HECMEHIMBAIOLMXCS  JKUIKOCTEM C  MOMOUIBIO

JIEIUTEIbHON BOPOHKH.

e JluctunsaTop u ero padoTa.
e VYcTaHOBKa Ui GUILTPOBAHUS U €€ padoTa.
e VYcTaHOBKa IS BhIIapuBaHus U €€ padora.

e Komneknus ObITOBBIX TPUOOPOB AJIs1 (PUIBTPOBAHUS BO3AYXA.
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e Paznenenue kpacsuiero BeliecTBa (uomacTepa ¢ MOMOIIBIO OyMaKHOMU
Xpomarorpadum.
e Moenu aIOTPOMHBIX MOAUDUKAIINM yTIIepoaa U CEPHI.
e [lomydeHue o30Ha.
e Tloprpersi M. SI. Bepuemiyca u JI. . Menzeneena.
e KOpOTKONEPUOJHBIN U JUJIMHHONIEPUOJIHBIN BapuaHThl llepuoanueckoit
cuctemsl /1. 1. MenpaeneeBa
e KoHCTpyHnpoBaHue mapoCcTEPKHEBBIX MOIEIEH MOJICKYII.
e Amnmnapar Kuna.
e PaznoxxeHnue Guxpomara aMMOHHUSI.
e ['opeHue cepbl U MarHUEBOM JICHTHI.
e [loptpers M. B. JJomonocoBau A. JI. JIaBya3be.
e  OnbIThl, WJDTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACChl BELIECTB.
e ['openue pocopa, pacTBOpeHHE MIPOAYKTa TOPEHUS B BOJE U UCCIIEIOBAHNE
MOJTYYEHHOTO paCTBOPA JTAKMYCOM .
e BsamMopeiicTBHE COJISTHON KUCJIOTHI C IIMHKOM.
o [lonmyuenue rugpokcunameau(ll) u ero pasnoxeHue npu HarpeBaHUU.
JlabopaTopHbIe ONBITHI
1. O3HaKoOMJIEHHE C KOJUICKITHEH JTaO0opaTOPHOM MOCYIbI.
2. IlpoBepka nmpubopa 1is MOIydeHHUs Ta30B HA TEPMETUYHOCTD .
3. O3HaKOMJICHHE C MUHEpAJIaMU, 00Pa3yIOIUMHU I'PAHUT.
4. TlpurotoBiieHUE TE€TEPOrE€HHONM CMECH MOPOIIKOB CEpPbl W XKejle3a M MX
paszaeneHue.
5. B3aumoelicTBrE paCTBOPOB XJIOPUAOB M HOAUIOB KaJIUsl C PACTBOPOM HUTpATa
cepebpa.
6. [Tonyuenue ruapoxcuaa meau(Il) u ero B3aumoieicTBUE ¢ CEPHON KUCIOTOM.
7. B3aumMo1eriCcTBUE PacTBOPA COJIbI C KUCIOTOU.
8. IIpoBepka 3aKkOHa COXpPaHEHUsI MacChl BELIECTB HA NMPHUMEPE B3aAUMOICHCTBUA

MIEJIOYN U KUCJIOTHI.
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9. IlpoBepka 3ak0HAa COXpPAHEHUsI MAacChl BELIECTB HA MPUMEPE B3aUMOICUCTBUSA
miénouu u cosm xxenesa (II0).
10. PaznokeHuwe mnepokcujia BOJOpPOJa C HOMOIBI0 okcuaa mapranma (IV).
11.3amerienue ene3omM Me B METHOM KYIIOPOCE.
IIpakTnueckue padoThI
1. 3nakomMcTBO C JaboparopHbiM oOopynoBaHueM. [IpaBuna TEXHHKH
0e3omacHOCTH ITpH paboTe B KabnHeTe XuMuH. HekoTopbie BUIBI padoT.
2. Araim3 ouBsI (aHasToT PaboThl « OUMCTKA TOBAPEHHOM COTH ).
BaxuHeiilme npeacTaBuTe/ M HeOPraHmyecKux semecTs. KonnuecrseHHbie
OTHOLICHUS B XUMUH

CocTas Bo3ayxa. [lonstre 06 00bEMHOM 10JI€ () KOMIIOHEHTA IPUPOTHOM
razoBoi cMecu — Bo3Jyxa. Pacuér 00EMa KOMIIOHEHTA ra30BOM CMECH T10 €ro
00bEMHOM J10J1€ U HA0OOPOT.

Kucnopoa. O3on. [lonyuenune kucnopoaa. CoOupanue 1 pacrio3HaBaHHE
KUCJIOpOJa. XUMHUYECKUE CBOMCTBA KUCJIOPOAa: B3aUMOJCUCTBUE C METAIUIAMU,
HEMETaJJIaMH U CJIOKHBIMHU BetmecTBaMHu. [[puMenenne kucnopoaa. Kpyrosopor
KHCJIOPO/JIa B IPUPOJIE.

Oxkcuabl. OOpazoBaHue Ha3BaHU OKCHUIOB 10 uX popmynam. CocTaBieHue
dbopMyI1 OKCHIOB IO UX Ha3BaHUSIM. [IpecTaBUTEIM OKCHIOB: BOJIA M YTJICKUCIIBIN
ras, Heraimi€Hasi U3BeCTb.

Bonopoa B npupoie. Puznueckue 1 XMMUYECKHE CBOWCTBA BOJIOPO/IA, Er0

MOJy4eHHUE U MPUMEHEHHUE.

KucnoTsl, ux coctas u knaccudukamms. Maaukatopsl. Tadmua
pactBopuMocTr. CoJistHas M cepHasi KUCIIOThI, MX CBOMCTBA M IPUMEHEHHE.

Comm, X cOCTaB M Ha3BaHMs. PacCTBOpUMOCTB COJieH B BOJIE.
[IpencraButenn coyei: XJI0pua HATpHs, KapOoHaT HaTpus, hocdaT KaabITns.

[loctositnnas ABoranpo. KommuecTBo BemectBa. Mosb. MossipHas macca.
KpaTHbie enuHUIBI U3MEPEHUs KOJIMYECTBA BEIECTBA — MUJLUITUMOJIb U KUJIOMOJIb,

MWUIMMOJBIpHAA 1 KWJIOMOJEIPHAA MAaCChI BEIICCTBA.
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Pacuérel ¢ nCTIOIb30BaHUEM MTOHSITUH «KOJMYECTBO BEMIECTBA» , «MOJISIPHAA
MacCay», «MOCTOSTHHAsA ABOTafpo».

3akoH ABoraapo. MossgpHblidi 00bEM ra3000pa3HbIX BEIIECTB.
OTHOCHUTENBHAS TUIOTHOCTH OJTHOTO Ta3a 1o APYromy.

KparHbie enuHUIBI W3MEPEHUS — MUIUIMMOJISIPHBIA W KUJIOMOJISIPHBIN
00BEMBI Ta3000Pa3HBIX BEIIIECTB.

Pac4étsl ¢ HCT0JIb30BaHUEM OHATUN «KOJIMYECTBO BEMIECTBAY , K MOJISIPHAS
Maccay, «MOJISIPHBIA 00HEM ra30B», KITOCTOSTHHAsE ABOTaIpo».

Pacuérel ¢ ncI0Ib30BaHUEM MTOHSITUHI «KOJHYECTBO BEHIECTBAY, «MOJIIPHAS
Macca», «MOJISIPHBIM 00BEM razoB», «UUCII0 ABOTaIpO».

I'uapocdepa. KpyroBopot Boasl B npupojie. uzndyeckue u XUMUYECKHUE
CBOMCTBA BO/JIbI: B3AaUMOICMCTBUE C OKCUJIAMM.

OcHoBaHus, Ux coctaB. PacTBOpuUMOCTh OCHOBaHMI B Boje. V3meHeHue
OKpaCKd WHIHUKATOpPOB B IWIEIOYHOW cpene. IlpencraBurenu Imenoven:
TUAPOKCHUIBI HATPUS, KIS W KaJIbITHS.

PactBoputens u pacTtBopéHHOE BewmecTBO. PactBopbl. PactBopeHue.
I'maparel.  MaccoBast 1011 pacTBOPEHHOTO BewlecTBa. Pacuérel, CBA3aHHBIC
C UCIMOJIb30BAHUEM MOHATHS «MACCOBAs AOJISI PACTBOPEHHOTO BELIECTBA.

JleMOHCTpALMH

e OmpexneneHue coaepKaHus KUCJIOPO/1a B BO3IyXE.
e [loiyyeHue KHUCIOpOAA Pa3JIOKEHUEM IEpMaHraHaTa Kajlus U MEpOKCHUa

BOJIOpPO/Ia.

e CoOupaHne METOI0M BBITECHEHUS BO3/IyXa U BOJIBI.

e Pacrno3HaBaHuE KUCIOPOA.

e [‘openue maruus, xxemne3a, yris, cepbl v ochopa B KHCIOPO/IE.
e KoJuiekuust OKCUIOB.

e [lomyuenue, coOupaHue U pacro3HaBaHKE BOJIOPO/IA.

e ['openue Bogopoza.

e BsammosaeiicTBue Bogopoaac okcugom meau(Il).
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o Komnekus MUHEpaIbHBIX KUCIIOT.

o [IpaBuio pa3baBieHus Cepoil KUCIOTHI.

e KoJmrekus coJien.

e TabnMiua pacTBOPUMOCTH OCHOBAHUM, KMCJIOT U COJIEW B BOJIE.

e HekoTopsle MeTaJUIbl, HEMETAIUIBI U COEAUHEHUS KOJIMYECTBOM BEIIECTBA B

1 Mmob.

¢ Moaenp MOJIIPHOTO 00bEMa ra3000pa3HbIX BEIIECTB.
e KoJuekuus OCHOBaHUM.
JlaGopaTopHbIe ONIBITHI
12. ITomyTHEHNE N3BECTKOBOW BOJIBI PH MPOIYCKAHUH YTJIEKACIIOTO Ta3a.
13. [lonyyeHnne BOOPOAa B3aUMOJCHCTBUEM [IUHKA U COJISTHOM KUCJIOTHI .
14. Pacrio3HaBaHuE KUCJIOT UHIUKATOPAMHU.
15. '3sMeHeHne OKpacku MHAUKATOPOB B LICJIIOYHOM cpejie.
16. O3nakomJieHHE ¢ TpenaparaMyd JOMallHE WM IIKOJbHOW anTeuyku —
pacTBOpamMu MepOKCHa BOJAOPOAA, CIMPTOBOM HACTOMKH MOJA U HAIATBIPHOTO
CIIUpTA.
IIpakTnueckue padoThl
3. Ilosryuenue, coOMpaHue U pacro3HaBaHUE KUCIOPOa.
4. Tlonyuenue, coOupaHue U paclio3HaBaHUE BOJOPOJIA.
5. IlpuroroBiieHuE paCTBOPOB COJIEN C UX 33JaHHOK MAacCOBOM JTOJIEH .
OcHOBHBIE KJIaCChl HEOPTraHN4YeCKHX COeTUHe HUM

O06o0menne cBeneHM 00 OKCHAaxX, WX KiIacCH(pHUKAIMW, HA3BaHUSAX H
cBoiicTBax. CrocoObl MOTyYEHHSI OKCUIOB.

OcHoBanus, Ux KiaccuduKamnys, Ha3BaHUS M CBOMCTBA. B3anMomeiicTBre ¢
KHACJIOTAMM, KHUCJIOTHBIMM OKCHIAMU M COJIIMH. PazyioxkeHne HepacTBOPUMBIX
ocHoBaHui. CiocoObl MOJTy4EHUsI OCHOBAHUM.

Kucnotsl, ux knaccudukanus u HazBaHus. OOIIMe XUMHUYECKUE CBOMCTBA
KHCJIOT. B3anMonelcTBHE KHUCIOT C METAUIAMH. ODJIEKTPOXUMHYECKUN P

HAlpSDKCHUM  METAUIOB. B3anMMOIENCTBHE KHUCJIOT C OKCUIAMU METAIUIOB.
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B3aumogencTBuE KHUCIOT C OCHOBAaHUSIMM — PEAKLUS HEUTpATU3ALMH.
B3zaumoneiictBue  kuciaor ¢ consMu.  [loimyueHue — OECKMCIOPOIHBIX
Y KUCJIOPOJICOAEPHKAIMX KUCIIOT.
Comu, wux wiaccubukanus ¢ CBOWCTBA. BiammojelcTBue coJei
C MeTaJUTaMH, 0COOCHHOCTHU ATHX peakiuii. B3aumoneiicTBre Coieli ¢ COISTMH.
['eneTnyeckue psaapl METAUIa U HemeTawia. ['eHeThueckas CBI3b MEXKIY
KJIACCAMH HEOPTraHWYE€CKHUX BEILIECTB.
JlaGopaTopHbIe ONBITHI
17. B3anmoaencTBrE OKCH/Ia KAJIBIUS C BOJIOM.
18. [loMmyTHEHHE U3BECTKOBOM BOJIBI.
19. Peakuust HeWTpav3alum.
20. Ionmyuyenue rugpokcuna meau(Il) u ero B3auMoeicTBUE C KUCIOTOM.
21. Paznosxenue ruapokcuaa menu(ll) mpu narpeBanum.
22. BzaumogelicTBHE KUCJIOT ¢ METAJIAMH.
23. BzaumogelicTBHE KUCJIOT C COJIIMU.
24. O3HaKOMIJIEHHUE C KOJUIEKIIUEN COJIEH.
25. Bzaumopeticteue cynbdara meau(Il) c xenezom.
26. BzaumogeicTBUE COJIEH C COJISIMH.
27. I'eHeTnyeCKas CBsI3b HA IPUMEPE COCIUHEHUN MEIU.
IIpakTnyeckue padoThI
6. PerieHne skcriepruMeHTaIbHBIX 3a/1a4.
Hepuoanueckuii 3akoH u [lepuoauueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. U. MenaesieeBau CTpOEHUE aTOMA
EctecTBeHHBIE ~ ceMelWCTBAa ~ XMMMYECKHUX  DJIEMEHTOB:  IIEJIOYHBIC
Y TIEJI0OYHO3EMENbHBIE METAUIbl, TaJOT€Hbl, WHEPTHhIE (OJaropoaHbIE) Ta3bl.
AmpoTepHOCTh. AM(POTEpHBIE OKCUABI U THAPOKCHUIBI. KOMITIEKCHBIE COJIH.
Otkpsitue [. . MenneneeBbiM [lepnogudeckoro 3akoHa U CO3JAaHUE UM

[leproin4ecKoM CUCTEMBI XUMAYECKHUX DJIEMEHTOB.
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AToMBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIC
CBEACHUSA O CTPOCHHM aroMOB. JlOKa3arenbCTBa CJIOKHOCTH CTPOCHHSI aTOMOB.
OmnpiTel Pesepdopaa. [Inanerapuas Moienb CTpOEHUS aTOMa.

CocTaB arOMHBIX sA€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTEILHAS aTOMHAas
Macca. B3auMocCBs3b NOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIBHASI aTOMHAs
Maccay.

Mukpomup. OnektpoHbl. CTpOEHHME JJICKTPOHHBIX YPOBHEH aTOMOB
xumudeckux saemMeHToB NoNe 1-20. IloHsiTue O 3aBEpIIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3otonsl. Pu3n4ecKuil CMBICT CUMBOJIMKM llepnoau4ecKou CHCTEMBI.
CoBpemenHnas (dopmynupoBka llepuonnueckoro 3akoHa. I3MeHeHHs CBOWCTB
AJIEMEHTOB B TIEpPUOJAX W TPYMIAX, Kak (PYHKIMS CTPOCHUS DJICKTPOHHBIX
000JI04EK aTOMOB.

XapakTepucThKa JJIEMEHTa-MeTalyla H  JJIEMEHTa-HEMETaula 10  HUX
noJioxkeHuto B llepuoguueckod  cuCTeME€  XMMHUYECKHUX  DJIEMEHTOB
J1. 1. Menneneena.

JleMOHCcTpPaUA
e Paznmuunbie GopMbl TAOIUL IEPUOTUIECKON CUCTEMBI.
e MoaenmupoBanue IIOCTPOECHUSA [lepunoanueckou CUCTEMBI

. . Menneneena.

e Moenu aTOMOB XMMUYECKHX 3JIEMEHTOB.
e Moaenn aTOMOB 3JIEMEHTOB |—3-r0 nepuoioB
JlaGopaTopHbIe ONIBITHI.
28. Ilonyuyenune aMmpoTepHOTO TUAPOKCH]IA U UCCIIEIOBAHUE €TI0 CBOUCTB.

Xumuueckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTE/ILHbIE PeaAKINU

HNonnas xumuyeckas cBsi3b. MoHbBI, 00Opa3oBaHHbIE aTrOMaMU METALIOB
1 HeMeTawioB. CxeMbl 00pa30BaHMUsI HOHHOM CBS3M JJIs1 OMHAPHBIX COCAUHEHUH.
HonHble KpUCTAUIMYECKHE PEIMIETKH W (PU3WYecCKre CBOWCTBA BEUIECTB C ITUM

tunom pemérok. [lousatre o GopMynbHOM eTMHHIIE BEIIECTBA.
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KoBaneHntHast xuMu4eckasi CBsi3b. DJIEKTPOHHbBIEC U CTPYKTYPHBIE (DOPMYIIBI.
KoBanentHnas HenoJsisipHasi ¢BsA3b. CxeMbl 00pa3oBaHUsl KOBAJICHTHOW CBSI3U IS
OMHApHBIX COENMHEHUN. MOJEKYISIpHbIE M aTOMHBIE KPUCTAIIMYECKUE PELIETKHY,
Y CBOMCTBA BEIIECTB C ’TUM THUIIOM PELIETOK.

DJIEKTpOOTPHULIATETBLHOCT. Psin snexkrpootpunarenibHocTi. KoBaneHTHast
noJiipHass XuMuyeckass cBs3b. Jumonb. CxeMbl 00pa30oBaHUs KOBAJIECHTHOMU
MOJSIPHOM CBSI3W Tl OWMHAPHBIX COCAWHEHHH. MOJCKYISIpHBIC W aTOMHBIC
KPUCTAJUINYECKHUE PEIIETKN, CBOMCTBA BEUIECTB C ITUM THUIIOM PELIETOK.

Meraimmueckass XUMUYECKash CBA3b M METALIMYECKAs KPUCTALTMYECKAs
pemérka. CBoilcTBa BeEHIECTB C I3TUM TUIIOM pewéTok. Eaunasg npupona
XUMHUYECKUX CBSI3EMN.

Crenenp oxuciieHusi. CpaBHEHHME CTENEHH OKHUCIJIEHUS W BaJCHTHOCTH.
[IpaBuia pacuéra cTeneHeil OKUCIeHUs o GopmysaaM XUMUYECKUX COCAUHEHH.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpenesneHue CTerneHen
OKHUCJICHUSI IS AJIEMEHTOB, 0Opa3yIoluX BEIIeCTBa pa3HbIX KJIAacCoB. Peakiuu
MOHHOTO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb
Y BOCCTAaHOBUTEb, OKHCIIEHUE U BOCCTaHOBJeHHE. (COCTaBlIeHHE YypaBHEHUM
OKHUCJIUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIMIA METOI0M JIEKTPOHHOTO OanaHca.
JleMOHCTpALMH

e Buneodparmentsl u cnaiipl « MoHHass XuMU4YecKas CBI3b).

e Komrekus BemecTB ¢ MOHHON XUMHYECKOU CBSI3BIO.

e Moaen MOHHBIX KPUCTATUIMYECKUX PELIETOK.

e Buneodparmentsl u cnaiifpl « KoBaneHTHast XuMu4ecKas CBSI3bY.

e KoJuieKius BEMECTB MOJIEKYJISIPHOTO U ATOMHOTO CTPOCHHS.

e Moenu MOJIEKYISIPHBIX M @aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

e BuaeodparmenTsl u ciaaiapl « MeTammmueckas XUMHYECKas CBSI3bY.

e Kosmekuus « MeTabl U CIUIaBb».

e B3auMo/IeiiCTBUE IIUHKA C CEPOM, COJITHOM KUCIO0TOM, Xopuaom meau(Il).

e ['OopeHue Maraus.
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e BzanmoaeiCcTBHE XJIOPHOW U CEPOBOAOPOAHON BOJIBI.
JlabopaTopHbI€ ONBITHI

29. HM3rortoBiieHHE MOJIEIH, WIUTFOCTPUPYIOIIEH CBOMCTBA METAIIIMYECKOM CBSI3U

9 kaacc
IoBTOpeHue u 00001IeHNE CBeICHUN O KypCy 8 kiacca

bunapnsie coenunenus. OKCUIBI COJIC0OPa3yIOIIMe U HECOJCOo0pa3yIoIIHe.
['uapoxcuasl: ocHOBaHUs, aM(poTepHbIe, KUCIOThI. CpeHue, KUCIbie, OCHOBHBIC
COJIH.

O6o00mieHne CBeAEHUM O XUMHUYECKUX peakuusax. Kraccudukanuys
XUMUYECKUX PpEAKIUM MO0 pa3M4YHbIM OCHOBAaHUSIM: COCTaBY U YHCIY
pearupyroumx 1 oOpa3zyroumxcsl BEIIECTB, TEINIOBOMY 3(PQeKTy, HampaBICHHIO,
U3MEHEHHIO CTElEHEeW OKHCJIEHHS JJIEMEHTOB, OOpa3ylolMX pearupyrolme
BEIIECTBA, (ha3e, UCTI0JIL30BAHHIO KATAIM3aTOPA.

[loHaTHE O CKOpOCTH XUMHMUYECKOM peakuuu. Dakrtopsl, BIMAIOLME HA
CKOPOCTh XMMHUYECKHX pEaKIWi: TpHpOJa pEarupymommx BEIIeCTB, UX
KOHIIGHTpAIUs,  TeMIeparypa,  IUIOM@Ab  CONPUKOCHOBEHWS,  HAINYHUEC
Katasm3aropa. Karamms.

JleMOHCcTpauu
o O3HaKOMIIEHHE C KOJUICKIMSIMU METAJIOB M HEMETAJIJIOB.

O3HakoMJIEHHE C KOJUICKIIUIMHU OKCHI0B, KUCJIOT U COJICH.

e 3aBHCHUMOCTbH CKOpPOCTH XHUMMYECKOU pCakiu OT IMPHUPOAbI pCarupyroumx

BEIILICCTB.

3aBUCUMOCTh CKOPOCTHM XMMHUYECKOMW pEakuud OT KOHUEHTpALHH

pearupyrommx BeuecTB.

3aBUCHUMOCTD CKOPOCTH  XMMHMYECKOW  peakuuu  OT  IUIOIIAau

CONPUKOCHOBEHHUS PEarupyrolux BEMIECTB («KUIISIIANA CIIOM» ).

3aBUCUMOCTh CKOPOCTM XMMHYECKOM pEAKIUU OT TEMIEpaTyphl

pearupyrommx BEUEeCTB.
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JlaGopaTopHbIe ONBITHI

1. BaumoieiicTBrE aMMHUaKka U XJIOPOBOJOPOIA.

2. Peakuust HEUTp M3 aluu.

3. Habmoaenue TermoBoro a¢dexra peakiuu HenTpaTu3aium.

4. BzaumopeiicTBre cepHOM KUCI0ThI ¢ okcuaoM meau (I).

5. Paznoxenue nmepokcuaa BOJOPO/Ia C TOMOIIBIO KaTalazbl KapTohers

6. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU PEAKIIMH OT MPUPOIbI PEATUP YIOIINX

BEIIECTB Ha MPUMEPE B3aUMO,IEHCTBHSI paCTBOPOB THOCYJIb(DaTa HATPUS U

xJjiopuaa 6apus, THOCYJIb(ara HaTPUs U COJITHON KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTU XUMUYECKOU PEAKIIMK OT MPUPOIbl METAIUIOB MPHU UX

B3aUMOJCUCTBUHU C COJITHON KUCIIOTOM.

8. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEaAKIIHU OT MPUPOIbI KUCIIOT MPU

B3aUMOJICUCTBUU UX C KEIIE30M.

9. 3aBHCUMOCTB CKOPOCTU XUMHUECKOU PEAKIIMH OT TEMIIEPATYPHI.

10. 3aBUCHUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT KOHIIEHTPAIUH.

11. 3aBUCUMOCTh CKOPOCTH XUMHUECKOM pEaKIMK OT IJIOIIAIN CONMPUKOCHOBEHUS

pearupyronmx BeeCTB.

12. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH pEaKIIMu OT KaTalnu3aTopa.
XumMHn4yecKue peaKkiiui B pacTBOPaX JIEKTPOJIUTOB

[lonsitue 00 BIEKTPOJUTUYECKOW JUCCONMAIMH. DJCKTPOJUTHI U
HEICKTPOJUTHI. MexaHu3M JUCCOIMAIMK  JJIEKTPOJIMTOB €  Pa3IMYHBIM
xapaktepoM CBs3u. CTeneHb ANIEKTPOJUTHYECKOW aucconuanuu. CuibHBIE U
CJa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHUM  DJIEKTPOJUTUYECKOW  JUCCOLMAIUU.
Knaccudukamms MOHOB M WX CBOMCTBA. KHCIOTBI, OCHOBaHHMS M COJHM Kak
ANEKTPOJUTHI. VX Kimaccudukamms v JucCcommanys.

OO6mme XMMUYECKHEe CBOMCTBA KUCIIOT: M3MEHEHUE OKPACKU WHIUKATOPOB,
B3aMMO/JICUCTBUE C METAJUIAMU, OKCUJAMHU U TUJIPOKCUIAMU METAIJIOB U COJISIMHU.

MounekynsipHple U WOHHBIE (TMOJHBIE W COKpAIIEHHBIE) YPABHEHHUS PEAKIIMM.
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XVMHUYECKUAN CMBICH COKPAIIEHHBIX YPAaBHEHHUW. YCJIOBHS NMPOTEKAHUS PEaKUUN
MEXK]Ty AJIEKTPOJIUTAMU 10 KOHIA. Psij1 akTHBHOCTH METAJIIOB.

OO6nme XUMHUYECKHE CBOMCTBA IIENOYCH: B3aUMOACHUCTBHE C KHCIIOTAMH,
OKCHJaMHU HEMETAUIOB, cojisiMu. OOIIMe XUMUYECKHUE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHHUI: B3aUMOICHCTBUE C KUCJIOTAMMU, PA3JIO’)KEHHUE ITPY HATPEBAHUH.

OO0mme XWUMHUYECKHE CBOMCTBA CPEAHUX COJICH: B3aMMOJCHCTBHE C
KHCJIOTaMH, I1IeJIOYaMH, COJIIMU U MeTaulaMu. B3aumoielicTBUe KUCIIBIX COJICH CO
IEJI0YaMHU.

['maponus, kak 0OMEHHOE B3auMOeiiCTBUE Coiel ¢ BOJOW. ['uaponu3 conu
CUJIBHOTO OCHOBAHUSA W CJIa00# KUCHOTHI. ['uaposm3 comm ¢iaboro OCHOBaHUS U
cwibHOM kucaoThl. [lkana pH.

CBoiiCTBa KHUCJIOT, OCHOBAHUW, OKCHJIOB W COJIEM B  CBETE TEOPUU
ANEKTPOJIUTUYECKON  JUCCOIMAIMA U OKHUCJUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxKuui.

JleMOHCTpPaUL.
e lcnbITaHne BEMIECTB M UX PACTBOPOB HA AJIEKTPOTPOBOTHOCTD.
e 3aBUCHUMOCTb BJIEKTPOTPOBOAHOCTH YKCYCHOM KUCJIOTHI OT KOHIICHTPALIUH.
e JIBI)KEHHUE OKPAIIICHHBIX HOHOB B AJICKTPUYECKOM IOJIE.

e OmpeaeneHre xapakTepa Cpeibl B paCTBOpax COJEH.
JlaGopaTopHbIe ONBITHI.
13. Iuccormmanums cia0dbixX JIEKTPOJMTOB Ha TPUMEPE YKCYCHOM KHCIIOTHI.
14. I3MeHenne OKpacKu MHAUKATOPOB B KUCJIOTHOM CpeEE.
15.Peakniist HEUTpanu3aluu pacTBOpa MIEIOY M PA3TMYHBIMU KUCIOTAMMU.
16. Tosnyuenue runpokcuna meau(ll) u ero B3anmoAeiicTBHE C pa3IMUHBIMU
KHUCJIOTaMU.
17. B3aumoeicTBre CHIIbHBIX KUCTIOT ¢ okcuaom meau(1l).
18-20. B3anMoieiicTBHE KHUCJIOT C METaJUIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonydyeHue CTyIHSI KPEMHUEBOM KUCIIOTHI.
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23. KauecTBeHHast peakiys Ha XJIOPH/I- WU CYyJb(haT-uOHbI
24. I3MeHeHne OKPACKH HHAUKATOPOB B LIEJIIOYHOM CpeE.
25. B3auMOEHUCTBHE IENOYEHN C YTIEKUCIIBIM Fa30M.
26. KauecTBeHHas peakiusi Ha KAaTHOH aMMOHHUS.
27. Tomyaenne runpoxcuaa meau(ll) u ero paznoxenue.
28. BzaumoelicTBue KapOOHATOB C KUCJIOTAMHU.
29. Tonyuenne ruapokcuaa xemeza(lll).
30. BzaumopeiicTBue xkene3a ¢ pactBopom cyibdara mean(Il)
IIpakTnyeckue padoTbl
1. CBolicTBa KHCIIOT, OCHOBAHMI1, OKCUOB U COJIEH B CBETE TEOPUHU
AJIEKTPOJIMTUYECKOU TUCCOLMALIMHA U OKACIIUTENBHO -BOCCTaHOBUTEIIBHBIX
peakuuii
HemeTanibl 1 X COeAMHEHUSI

CTpoeHre aroMOB HEMETANIOB M HX IMOJoKeHWe B Ileproanueckoit
cucteme. Psang  snekrpooTpuuarenbHOCTH.  KpucTaiummueckue — pem€Tku
HEMETAIUIOB — MPOCTHIX BeHIeCTB. AJuoTponus M €€ npuuuHbl. PU3nUecKue
cBoWcTBa HemerawioB. OOmme  XUMHUYECKAE  CBOWCTBA  HEMETAIUIOB:
OKHCJIUTENBbHBIE U BOCCTAHOBUTEIILHBIC.

["aytorensl, cTpoeHUE UX aTOMOB M MOJEKYJ. Du3nyecKkue U XUMMUYECKUE
CBOMCTBA TaJIOr€HOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOWCTB TaJlOT€HOB B
3aBUCHUMOCTH OT HX mojoxeHuss B Ilepmogmueckont cucrteme. Haxoxnenue
TaJIOT€HOB B IPUPOJE U UX MOJIydeHHE. 3HAUEHUE U TIPUMEHEHUE TaJIOTE€HOB..

['a;oreHoBOAOPOAbl M COOTBETCTBYIOIME MM KHCJOTBHI: IUIABUKOBAs,
cojsiHass, OpPOMOBOJOpOHAS, MOA0BOJMOpoaHas. ['amorenuabl. KauecTBeHHBIE
peakiMy Ha TaJoTeHHI-HOHbL. [IprMeHeHHe COeAMHEHUIl TaloT€eHOB W HUX
Omoiornyeckas pob.

O6mras xapaktepucTtrka 3ieMeHToB VIA-rpymmel. Cepa B mpuponae u e€
noJiydeHue. AJUIOTPOIIHbIE MOAU(HUKAIIMKA CEpbl U UX CBOMCTBA. XUMHUYECKUE

CBOMCTBA CCphI N e€ IMPUMCHCHHC.
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CepoB0AOPOI: CTPOCHUE MOJIEKYITbI, (PU3MUECKHE U XUMUYECKIE CBOMCTBA,
nosiyueHue U 3HaueHue. CepoBojopoaHas kuciora. CynbGuasl U UX 3HAUCHHUE.
JlromuHOPOPHI.

Oxkcun cepoi(IV), cepruucrtas kucnora, cynbpursl. KauecTBeHHast peakius
Ha CYJb(UT-HOH.

Oxkcun cepoi(VI), cepnas xkucnora, cynbdarel. Kpucrtamoruaparsl.
KauecTBeHHas peakuus Ha Cyb(aT-uoH.

CepHast KUCJIOTa — CHIBLHBIN AIeKTposuT. CBOMCTBA pa30aBIIEHHON CEPHOM
KHCJIOThI, KaK TUIIMYHOW KHUCJIOTHI: B3aUMOJCHCTBUE C METAJUIAMU, OCHOBHBIMU U
aM(QOTEepHBIMU OKCHJIaMH, OCHOBaHUSIMU M aM(OTEPHBIMH THAPOKCUIAMH,
consimu. KauecTBeHHas peakius Ha CyJb(ar-uoH.

OO6m1as xapakTepucTUKa 3J€eMEHTOB VA-rpynnbl. A30T, CTPOEHUE aroMa U
MOJIEKYJIbl. DU3NYECKHME U XUMMUYECKUE CBOMCTBA M NIPUMEHEHHUE a30Ta. A30T B
IPUPOJIE U €ro OUOJIOTUYECKAast POJIb.

AMMHUaK, CTpOCHHE MOJIEKYJIBI U (U3HUECKUE CBOMCTBA. AMMHaYHas BOJIa,
HalIaTBIPHBIM CIIMPT, THUApPAT aMMuaka. J(OHOPHO-aKUENTOPHBIM MEXAHU3M
oOpa3zoBaHus KaTnoHa aMMOHHUA. BocctaHoBuTenbHbIE cBOMcTBa ammuaka. Conu
aMMOHMS U MX IpuMeHeHne. KauecTBeHHast peakiys Ha KaTUOH aMMOHHS.

Okcuabl a30Ta: HECOJIe00pa3yIoIMe U KUCJIOTHBIE. A30TUCTasi KUCJIOTA U
HUTPUTBL. A30THas KUCJIOTA, €€ MOJTyYeHue U cBoucTBa. Hurparsl.

®docdop, cTtpoenue aroma u amwiorporus. Dochuasl. Dochun. Oxcun
dochopa(V) u oprodochopnas kuciora. Pocdarel. DochopHbie yaoOpeHUs.
HNHcexTuimasl.

OO6m1as xapakTepucTHKa 3JeMeHTOB [V A-rpymmbl: 0COOEHHOCTH CTPOCHUS
aTOMOB, IPOCTBIX BELIECTB M COCAWHEHUN B 3aBUCUMOCTH OT ITOJIOKEHUS
aeMeHTOB B [leprnoanueckoit cucteme. YTIepod. AJUTOTPOITHBIE MOAU(DUKAITIN:
anmasz, rpadut. AMOp(dHBII YIIIepo U ero copTa: caka, akKTUBUPOBAHHBIN YTroJib.
Ancop6buusi. Xumudeckue cBOKMCTBa yriaepoa. Kokcoxummuueckoe nporu3BOACTBO

u ero npoaykuus. KapOuser.



30

Oxkcun yraepona(Il): ctpoeHre MoJieKysibl, OJy4EHUE U €ro CBOICTBA.
Oxkcun yriepona(IV): cTtpoeHue MOJIEKyNbl, MOJYYEHHE UM €ro CBOMCTBA.
VYronpHas kucioTa. Coly yroiabHOM KHUCJIOTHI: KapOOHAThl M TUAPOKApOOHATHI.
Texunueckast 1 ruIIeBas cojaa.

Heoprannuecknue 1 OpraHM4eCKHeE BEMIECTBA. YTIIEBOIOPOIbl. XHMUYECKOE
CTPOEHUE OPTraHUYECKUX BEILECTB, KaK MOPSA0K COEIUHEHUS] aTOMOB B MOJIEKYJIE
10 BAJICHTHOCTH.

MeraH, 3TaH, Kak NpEeaeIbHbIE YIJIEBOJAOPOAbl. DTUJIEH U alETUIIECH, KaK
HenpeelibHble (HEHACBIIIEHHBIE) YIIeBOJOPOJbl. ['OpeHue yriieBOJ0pOJIOB.
KauecTBeHHbIE peakliiy Ha HENPEAEIbHbIE COETUHEHUSI.

OTUJIOBBIM CHHPT, €ro INOJIyYeHHUE, NPUMEHEHUE M (PU3MOJIOrUYECKOE
nercteue. TpéxaroMHbld cnupT TiMnepuH. KayecTBeHHass peakuuss Ha
MHOT'OaTOMHBIE CIUPTHI. YKCYCHAsi — MPECTaBUTENb KJIacCca KapOOHOBBIX KUCJOT.

Kpemuuii, cTtpoeHue ero aroma u cBoiicTBa. KpeMHMil B mpupoje.
Cumuiuast v cunad. Oxkeua kpemausi(1V). KpemuueBas kuciora u e€ couu.

IIpouszBoACTBO CTEKJIa U IIEMEHTA. [Tpoayxums CUJIMKATHOM
MPOMBINIUICHHOCTH:  ONTHYECKOE BOJIOKHO, Kepamuka, (apdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemeramnsl B npupoge. ®pakiiMOHHAsA MEPEroHKa XUAKOTO0 BO3/yXa Kak
Croco0 Mojy4deHus: KUCJIopoaa, a3oTa, aprona. [lomyuenue ¢ocdopa, kpeMHus,
XJIOPa, HOJ1a. DJEKTPOJIA3 PACTBOPOB.

[lonydyeHne CEepHOM KHUCIOTHI: CBIPHE, XUMHU3M, TEXHOJOTHYECKAs CXEMa,
METOJI KHISIIIEro CJIOS, MPUHIUIBI TEII000OMEHa, TPOTUBOTOKA U LUPKYJISLIUH.
Oneym. IIpon3BOACTBO aMMHAKa: CHIPHE, XUMU3M, TEXHOJIOTUYECKAS CXEMA.

JleMOHCcTpPauu

e KoJuIleKus HEMETAIUIOB.
e Moaenm  KpPUCTAUIMYECKUX  PEIIETOK  HEMETAUIOB: aTOMHBIE U

MOJIEKYJISIPHBIE.

e (O30HATOP W IPUHITUIIBI €T0 PAOOTHI.
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['opeHne HemeTauioB — MPOCTHIX BELIECTB: cepbl, Pochopa, IPEBECHOTO
YTJIS.

OO0pa31ipl TAIOTEHOB - MTPOCTHIX BEIIECTR.

BzanmoencTBiEe raJIOT€EHOB C METAIDIAMMU.

BeiTecHeHne xiopa OpoMOM WM HOJA U3 PACTBOPOB UX COJIEH

Koumnekuus mpupoIHbIX COEAMHEHUH XJI0pa.

B3anmonencTBre cephl ¢ METAIIAMM.

['openue ceprl B KACIOpOE

Kounekius cynbGuaHbIX py/I.

KauectBenHast peakiust Ha CyJb()UI-nOH

OO6ecrBeurnBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM ra30M.
B3aumoericTBuE KOHIEHTPUPOBAHHOUW CEPHOU KUCIIOTHI C MENBIO.
OOyrnuBaHue OPraHMYECKUX BEHIECTB KOHIIEHTPUPOBAHHOW CEpHOMU
KHUCJIOTOM.

Huarpamma « CocTaB BO3yXay.

Buneodparments u ciaiasl «lItnusu 6azapbny.

[losryuenue, cobupanue v pacio3HaBaHUE AMMHAKA.

Paznosxenne Ouxpomara aMMOHUS.

B3anmoaencTBre KOHUEHTPUP OBAHHOM @30 THOM KUCJIOTHI C MEBIO.
I'openune yépHoro nopoxa.

Pa3znoxenne HuTpara Kams U TOpEHUE IPEBECHOTO YroJIbKa B HEM
OO6pa31iel npupOAHBIX coeauHeHuH dhocdopa.

['openue Gpocdopa Ha BO3AyXE U B KUCIOPOIE.

[Toyaenue 6emoro ¢pocdopa u UCTIBITAHUE €TO CBOMCTB

Komnekius «O6pa3iipl MPUPOIHBIX COSTUHEHUH YTIIEPO1a

[Moptper H. JI. 3emunckoro. IloriomnieHre aKTUBUPOBAHHBIM YTIIEM
PacTBOPEHHBIX BELIECTB WIN Ia30B.

YCTpOUCTBO MPOTUBOTA3A.
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Mopaenu MonieKkyn MeTaHa, 3TaHa, THUICHA U alleTUJICHA.

BzauMmopeticTBue sTriieHa ¢ OpOMHOM BOJIOM M PacTBOPOM TEpMaHraHara
KaJusi.

OO0mme XMMUYECKUEe CBOMCTBA KUCIOT Ha PUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakius HAa MHOTOATOMHBIE CIIUPTHI.

Komnekius «O0pa3iibl IPpUPOHBIX COSTUHEHU M KPEMHUSD .

Kousmmeknus ctekia, kKepaMmuKy, [EMEHTA U U31€ITMN U3 HUX.

Komneknus mpo1yKuuy CUIIMKaTHOM IPOMBILIIIEHHOCTH.

Buneodparmentsi u cnaiiibl «I[pou3BOICTBO CTEKIIA U LIEMEHTA .
Komnekius «IIpupoaHbie COETUHEHUS HEMETAIIOBY .

Buneodparments u cnaitner « DpakimoHHast IeperoHKa KUIKOTO BO3TyXa»
Buneodpparmentsr u cnaiiael «llomydenue Boaopoja, KucIopoaa U
raJIOr€HOB AEKTPOJUTUIECKUM CTIOCOOOMY.

Mopenu anmapaTtoB 1151 IPOWU3BOACTBA CEPHOM KUCIOTHI.

Mo enp KUIAIEro cios.

Mo genab KOJOHHBI CHHTE3a aMMHUaKa.

Buneodpparmentsl u cnaitibl «1Ipon3BoacTBO CEpHOM KUCTOTHI.
Buneodpparmentst u ciaiasl «IIpou3BoACTBO aMMHaKa .

Komnekuus «CoIpbE€ 115 NOJIy4EHUsI CEPHOM KUCTIOTB .

JlaGopaTopHbIe ONBITHI

31. Pacno3HaBanue rajoreHu1-mnoOHOB.

32. KauecTBeHHbIE peakiui Ha CYylIb(paT-uOHBI.

33. KauecTBeHHas peakiusi Ha KAaTHOH aMMOHHUS.

34. Xumu4ecKue CBOMCTBA a30THOM KUCIIOThI, KaK 3JIEKTPOJINATA.

35. KauecTtBeHHbIe peakiuu Ha dhocdar-noH.

36. [lonyyeHne U CBOMCTBA yrOJbHOM KUCIIOTHI.

37. KauecTBenHas peakiiys Ha KapOOHAT-HOH.

38. IlpomyckaHue yrieKkucioro ra3a yepes pacTBOP CHIIMKATa HATPUS .

IIpakTnyeckue padoThl
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2. 3yueHnne CBOUCTB COJITHOM KUCIIOTHI.
3. I3yueHue CBOMCTB CEPHOU KUCIIOTHI.
4. IlosryueHne aMMHaKa U U3y4€HHUE €ro CBOMCTB.
5. IlomyyeHune yriekucioro ra3a i i3y4eHue ero CBOMCTB.

MeTajibl M HX COCIMHEHU S
[lonoxenue meraiuoB B Ileprnoanyeckon cucteme XuMu4eckux aiuemeHTos /1. M.
MeHnneneeBa, CTpOCHME HMX aTOMOB M KPHUCTALIOB. MeTraummueckas CBA3b U
METAUIMYECKAs KpUCTAUIMYECKasd pemerka. Pu3nyeckue CBOWCTBA METAIUIOB:
ANIEKTPO- M TEIJIONPOBOAHOCTb, OTpaXKaroliasi CHOCOOHOCTb, IUIACTUYHOCTD.
CniaBel YEpHBIE U LIBETHBIE.
Meramibl  Kak BOCCTAHOBHUTENM. DJIEKTPOXUMUYECKUH DAL  HaNPSIKECHUU.
B3anMopelicTBuE METAUIOB € HEMETAUIAaMHU, OKCHUJAMH, KHCIJIOTaMH, COJISIMU.
AJIOMUAHOTEPMHUS.
CTtpoeHre aroMOB M MPOCTHIX BEMIECTB UHIEJOYHBIX METAUIOB. 3aBUCHUMOCTH
GU3NUECKUX U XUMUYECKUX CBOMCTB HIETIOUHBIX METAUIOB OT 3aps/IOB SiAEp UX
atoMoB. OKCHUABI U TUAPOKCUABI IIETOUYHBIX METALIOB, UX MOJy4€HHE, CBOMCTBA,
IIPUMEHEHNE. BaxxHenmme com IIEI0YHbIX METAUIOB, MX 3HAYEHUE B JKMBOU U
HEXUBOU PUPOJE U B )KU3HU YEIIOBEKA.
CtpoeHne aroMOB M IPOCTBIX BELIECTB ULIEIIOYHO3EMENBHBIX METAJUIOB.
3aBUCUMOCTb PU3NYECKUX U XUMUUECKUX CBOMCTB IIEIOYHO3EMEIbHBIX METAJLJIO B
OT 3apsfoB saep HUX aroMoB. OKCHABI U THUAPOKCHUABI IMIEIOYHO3EMENBHBIX
METAJUIOB, UX MOJy4€HHE, CBOMCTBA U TPUMEHEHNE. BaxkHeWme cou MENTOYHO -
3eMeNIbHBIX METAUIOB, UX 3HAYEHHE B MPUPO/JIE U KU3HU uenoBeka. KapOoHatsl u
TUAPOKAPOOHATHI KaTbIIHS.
XécTkocTh BOABI: BpeMeHHass U nocTosiHHas. CrocoObl YCTpaHEHUs] BpEMEHHOM
#EcTkocTU. CIOCOOBI yCcTpaHeHUs TOCTOSTHHOM KECTKOCTU. MOHUTHI.
CoenuHeHuss amOMHUHHSA B TNpUpoje. XUMUYECKHE CBOMCTBA AIIOMHUHMUSL.
Oco0OEHHOCTH OKCHJIa U THIPOKCH]Ia AIFOMUHUS KaK aM(POTEpHBIX COCTUHEHUN.

Baxxueiimme coym amoMuHMS (XJIOpUI, CyIbdar).
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OcobenHoctu cTpoeHusi aroma xenes3a. JKeneso B nmpupoje. Baxkueiime pybl
xene3a. Oxcunbl U rugpokcuabl skene3a(ll) u xeneza(Ill). Comu xeneza(ll) u
xeneza(lll). OOHapyxeHHE HMOHOB KaTMOHOB >Kejle€3a B PacTBOpE. 3HAUCHHE
COEMHEHUH XKele3a.
Koppo3sust xuMuueckast 1 3JIEKTpOXUMHUYECKasi. 3alUTa METAUIOB OT KOPPO3HUH.
Mertauiel B mpupoje: B CBOOOJHOM BHUIE W B Bujie coeauHeHui. [lonsTue o
Metauyprud.  YépHas ©  nBetHas — Metawwnyprus.  [lupomeramnyprus,
THAPOMETAILTYPIrHys, JJeKTpoMeTautyprus. Jlomennsiii mporecc. IlepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PACTUIABOB.
JleMOHCTPALMH

e B3aumonencTBue HaTpUs, JIUTUS U KATbLUA C BOJOM.

e [‘OpeHue HaTpHsi, MarHUS U JKeJie3a B KUCIIOPO/IE.

e Bcrplka TEpMUTHON CMECH.

e B3auMoeiCcTBUE CMECU TOPOILIKOB CEPHI U KENIE3a, IMHKA U CEPHI.

e BzaumopeicTBUE aTIOMUHUS C KMCIOTaMU, IISJI0YaMU U BOJOM.

e BsaumopaelcTBHE XKelne3a U MEIU C XJIOPOM.

e BzanmoaeucTBHE MEIU ¢ KOHIICHTPUPOBAHHOM CEPHOM KUCJIOTOU M @30THO U

KUCJIO0TOM (pa30aBiIeHHON Y KOHIICHTPUPOBAHHOM ).

e (Okpacka IUVIaMEHH COETMHEHUSIMU IIETTOYHBIX METAJUIOB.

e (Okpacka IUVIaMEeHH COETMHEHUSIMU IIETOYHO3EMEIbHBIX METAUIOB .

e ['ameHne U3BECTH BOJOM.

e [lomyyeHune KECTKON BOJBI B3aUMOJIEHCTBUEM YIVIEKUCIIOTO C U3BECTKOBOM

BOJIOH.

e VcTpaHeHHE BPEMEHHOM )KECTKOCTH KUTITYCHUEM U 0O aBKOU COJTBI.

e VYcTpaHeHHE MOCTOSHHOM KECTKOCTH J0OABKO COJIBL.

e HoOHUTHI M NPUHLINII UX AEHCTBUSA (BUACOPPArMEHT).

e KoJuieKkius NpupoIHBIX COETUHEHNN ATFOMUHUSA.

e BuacodparmenTs! u cinaiabl « OKCHI ATFOMUHUS U €70 MO TU(DUKAIAI) .
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e [lonyuenne amM@pOTEepHOTO TUAPOKCHIA AIIOMHHHS U HCCIEJOBAHUE €Tr0
CBOMCTB.
e Kosuekimsa « XHMUYECKUE UCTOYHHUKHU TOKAY.
e Pe3ynbTaThl AUTEIBHOTO SKCIIEPUMEHTA MO U3YyYEHHUIO KOPPO3UH CTATbHBIX
M3JE€JUI B 3aBUCUMOCTH OT YCIOBUM ITPOLIECCOB.

e Boccranosnenue menu u3 okcuaa meau(Il) Bogopoaom.

e BuzaeodparmenTsl u ciaiapl « [ [por3BOACTBO UyryHA U CTATIH.

e BuacodparmenTsl u cinaiapl «3menus 3 9yryHa u CTajam.

e Buneodparmentsl u cnaiigpl «IIpon3BoACTBO ATFOMUHUS .
JlaGopaTopHbIe ONBITHI
39. BzaumopeiicTBue xene3a ¢ pactBopoM cyibgara meau(ll).
40. TlosrydeHue U3BECTKOBOM BOABI M OMIBITHI C HEM.
41. IMonyuenue ruapoxcuaos xene3a(ll) u (1I1).
42.KauecTBEHHbIC PEAKIIMM Ha KATUOHBI JKeJie3a.
IIpakTnueckue padoThI
6. [lomydeHue xecTKOM BOJIbI M CITIOCOOBI €€ yCTPaHEHHUS .
/. PellieHne sKCIIEpUMEHTANBHBIX 3a7a4 IO TeMe «MeTtauibny .

XuMHS M OKpYKaKLIas cpeaa

Crpoenne 3emym: sSApPO, MaHTHs, 3€MHas KOpa, MX XHUMHYECKHU COCTaB.
JIutocdepa u e€ xumudeckuil coctaB. Munepanbsl. Pynel. OcanouHble TOPOIbI.
[Tone3Hbie nckomaemMble. XUMHUUYECKUN COCTaB ruIpochepbl. XUMUYEC KU COCTaB
atMocdephl.
HICTOYHUKM XHMHYECKOTO 3arpsi3HEHUS OKpyKaromeld cpenpl. [ obOambHbBIE
AKOJIOTHYECKHE TPOOJIEeMBbl YEJIOBEUECTBA: MAPHUKOBBIM A((EKT, KUCIOTHBIC
T0KIIA, 030HOBBIE ABIPHI. MeXayHapOHOE COTPYAHUUYECTBO B 00J1aCTH OXpaHbI
OKpY’KaroLIeH Cpelibl OT XUMUUECKOTO 3arpsi3HEHUS. «3€IEHAS XUMUSI.
JdeMoHCcTpanun

e Buneodparments u cnaiiapl « CTpoeHre 3eMid U €€ XUMUUECKUN COCTaBy .

e Koekuys MUHEPAIIOB ¥ TOPHBIX TOPOJ.
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e Kosmekus «Pyasl METaUIOBY .
e Buaecobparmentsl u ciaiasl «[mo0ambHBIE AKOJOTHYECKHE MPOOJIEMBI
YEJIOBEYECTBAY.

JlabopaTopHbI€ ONBITHI
43. By4eHue rpaHura.

O06001menne 3HAHU 110 XUMHH 32 KYPC 0CHOBHOM IK0JIbL. [IoaroToBKa K

OcHOBHOMY rocy1apCcTBEHHOMY IK3aMeHY

CtpoeHne aromMa B COOTBETCTBHHM C IOJIOKEHUEM XMMHUYECKOIO 3JIEMEHTA B
[lepponuueckoit cucrtemMe. CTpoeHHE BEIIECTBA: XUMHUYECKas CBiI3b U
KPUCTAUTMYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTaMU
MPOCTHIX BELIECTB (METAUIOB, HEMETAJUIOB, OJArOPOIHBIX ra30B) OT MOJIOKEHUS
aneMeHToB B Ilepuoandeckoit cucrteMe. THIOIOTHS HEOPTAaHUYECKHUX BELIECTB,
JIeJIEHUE UX Ha KJIacchl v rpynnsl. [Ipencrasurenu.
[lpy3Haku © yCJIOBUA MPOTEKAHUA XUMMYECKHX PpPEAKIUU. THUnojaorus
XUMUYECKUX PEAKIUN MO Pa3JudyHbIM OCHOBaHMAM. Peakumum MOHHOTO oOMEHa.
OKHMCIUTENTBLHO-BOCCTaHOBUTEIILHBIE PEAKIIAH.

XVMHYECKHAE CBOMCTBA IPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
C0JI€00pa3yoUMX OKCUIOB, TUAPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEpPHBIX

TUIPOKCHUIOB), COJICH.
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IIpumepHoe TeMaTHYeCKOe IJIAHHMPOBaHMe Kypca 8 Kiiacca

(2 4 B Hexesr0, Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMH)

Homepa OcHoBHoOE coep:kaHue XapakTrepucTUKa OCHOBHBIX BU/IOB [IeSITeJIbHOCTH
YPOKOB Tema ypoka . .
ypoKa o0y4aronmxcs (Ha ypoBHe y4eOHBIX AeiiCTBHII)
8 knace
HavajibHble IOHATHUS M 3aKOHBI XUMHHU (20 1)
1 IIpenmer xuMuu. | Tena m BemecrBa. CBOHCTBA BELIECTB. JTaJOHHbIE Obvacuame, 4YTO TPEOIMETOM  HU3YYEHUS  XUMHH
Pomp  xummm B | pusmyeckue CBOWCTBAa  BeIIECTB. Marepuanasl U | SBJISIFOTCS BEIIECTBA, MX CBOMCTBA M MIX IPEBPALICHHUSI.
JKU3HU YEJI0BEKa Marepuanosefenue.  Ponp  xumum B KU3HU Paznuuame Tena u BeEecTsa, BEIECTBA U MATEPUAIIBI.
COBpeMEHHOro oobmectsa. OTHoOLEHHE oOOLEecTBa K Yemanaenueams ~ TPUYMHHO-CIIEICTBEHHBIE  CBSI3H
XUMHUU: XeMo(uiust 1 xeMopoOusi. MEXJly CBOMCTBAMU BEILECTB U UX IPUMEHEHUEM
Jdemoncrpanuu. Komekius matepuanos U U30EIINN Xapaxmepuzoeams NOJNOKUTEIBHYIO U OTPULATEIIBHYIO
U3 HUX. POJIb XUMUU B KH3HU COBPEMEHHOTO OOIIECTBA.
Jlabopatopubie omnbiThbl. 1. O3HakomyeHHE C Apeymenmupoeams CBOE OTHOIIGHHE K XeMODUIUU U
KOJUICKIIMEH JTAOOpaTOPHOU ITOCY/IBI xemodoouu.
2 Meronsl  u3ydeHus | Meroasl u3ydeHus xumun. HabGmonenne. DxcriepuMenT | Xapakmepusosamu OCHOBHBIE METO/bI U3Y4CHUS
XUMUH MopenupoBanue. Mojenn MaTrepHalbHbIE U 3HAKOBBIE | €CTECTBEHHO-HAYYHBIX IUCLUIUIMH.

HNJIM CUMBOJIBHBIC.

IIpu6ooums npuMepbl MaTEPUAIBHBIX U 3HAKOBBIX MJIHA
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Jdemoncrpauun. Mojenu, HCHOJIb3yeMble Ha YpOKax
¢usuku, Owonmormu u reorpaduu.  OObEMHBIE U
IIAPOCTEP)KHEBbIE MOJIEIM HEKOTOPBIX XUMHYECKUX

BELIECTB. Moieny KpUCTAIIIMYECKUX PEIIETOK

CHMBOJIBHBIX MOJICTICH, MCITOJIb3yeMbIX Ha YpOKax (PH3MKH,
Ouonoruu u reorpaduu.
Cobupampb 00BEMHBIE U MIAPOCTEPKHEBBIC MOICTH

HCKOTOPBIX XUMHUYCCKHNX BCIICCTB

ArperatHble

COCTOsSIHHUA BECIICCTB

I'aspl. Kugxoctu. TBEpnple BemecTBa. B3anmMHuble

Mepexo/bl  MEXKAYy  arperaTHbIMH  COCTOSHUSIMH
BEIIECTBA: BO3rOHKa (cyOnuMarnusi) W Jecyonumarius,
KOHJICHCALlUsI M MCIApPEHHE, KPUCTAUIM3ALUS U
TJIaBJICHUE.

Hemoncrpamuun. Cobupanue npubopa s MOTyICHUS
raza U TpPOBEpPKa €ro Ha TePMETHYHOCTh. Bo3roHka
CYXOro Jipjla, HoJa WIM HaralnHa. ArperatHble
COCTOSTHUS BOJIBI.

JlaGopaTopuble omnbiThbl. 2. [IpoBepka mpubopa s

IMOJIYYCHHA ra30B HA TCPMETUYHOCTD

Pasznuuame Tpu arperaTHeIX COCTOSIHUSI BELIECTBA.
Yemanasnusames B3aMMOCBSI3M MEXAy HHUMH Ha OCHOBE
B3aMMHBIX [1€PEX010B.

Hnnrocmpuposams 3TH TIEpEX0pl IPUMEPaMHU.

Habnooams XuMU4ecKuil SKCIIEPUMEHT U Oelamb BBIBOJIBI

Ha OCHOBE HAOJIIOIEHNI

[Ipakrrueckas

pabora 1

3HAKOMCTBO C Ja0OpaTOPHBIM 000PYIOBAHUEM.
[IpaBuia TeXHUKU OE30ITACHOCTH TIPH padoTe B
kabuHeTte xuMuu. Hekotopeie BUABI padoOT.

OOHapyxeHue NMPOYKTOB TopeHus napaduHa u

BJIMAHUE BO3yXa HAa TOPECHUEC CBCYU

Pabomams ¢ maboparopHbIM  OOOpYIOBaHHEM U

HarpeBaTeIbHBIMH ~ MpHOOpaMH B COOTBETCTBUU  C
MPaBUIIAMHU TEXHUKH O€30T1TacCHOCTH.

Buinonnsms npocTeiinme MaHUMYISAIUU C J1a0OPaTOPHBIM
obopynoBaHuEM: C

71a00paTOpHBIM  IITaTUBOM,  CO

CIIUPTOBKOU
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JlomammHuii

9KCIIEPUMEHT 1

Habmronenue 3a ropsieit cBevon
®H3qucme SABJICHUA HpI/I FOpeHI/II/I CBCUMH.
CTpoeHue nj1aMeHH CBEYU

BnusHue Bo3ayxa Ha rOpeHUE CBEUH

Buinonnsime 6e30macHbie B JOMAIIHUX YCIOBHSX
OKCIICPUMCHTEI, ITIPOBOJAUTD Ha6JIIOI[eHI/ISI 34 TOPCHHUEM
CBEUYH

Oghopmnsimeb OTIET O TIPOJICITAHHON padoTe C

HUCIIOJIB30BAHUEM PYCCKOTO S3bIKa U SA3bIKa XUMHUU

dusuueckue

SABJICHUA B XUMHNHU

dusnuecke sgBiaeHua. YucThle BelmEcTBA U CMECH.

I'omorenHsIe n TCTCPOIrCHHBIC CMECH. CmMmecu

razooopasueie, kuakue W TBEpABIE. CrocoObI

pasfeneHus cMeceil: INeperoHka, WIM JUCTUILIALHUS,
oTCTauBaHue, (UIBTPOBaHUE, KpPUCTAIM3ALMS WIH

BhIapuBaHue. Xpomartorpadus. IIpuMeHeHHEe STHX

croco0oB B 1a00paTOPHOI MpaKTUKE, Ha TPOU3BOJCTBE
U B OBITY.

Jdemoncrpauuun. Paznenenue qByX HECMEIMBAKOIMXCA
IIOMOIIBI0  JIEIUTEILHOU

JKUJIKOCTEN C BOPOHKH.

Jquctwisitop  u ero  pabora.  YcTaHOBKa IS

¢unpTpoBanuss u e€ pabora. YcTaHOBKa IS

BhImapuBanuss u e€¢ pabora. Kosutekius OBITOBBIX
npubopoB i (UIBTPOBaHMS Bo3ayxa. Paznenenue
KpacAlWeT0  BELIECTBA

¢uiomMactepa C  MOMOIIBIO

OymaxkHO# xpomarorpaduu

Paznuuams Quszndeckne U XUMHYECKHE SIBJICHUS, YUCTHIE
BEIIECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpueooums mnpuMEpbl CMEced pazIMYHOTO arperaTHoro
COCTOSIHUSL.

Yemanasnueams TPUUUHHO-CIEACTBEHHBIC CBS3U MEXKIY
(M3rYeCKUMU CBOMCTBAMH BEILECTB CMECH U CIIOCO0AMH MX
Pasznuuamo X,

pasaciiCHuA. onucsleamaos u

xapakmepuzoeantb NPAKTUICCKOC 3HAYCHUC.
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JlaGopaTopubie ombIThl. 3. (O3HakOMJIEHHE C
MUHepazaMu, 00pa3yloUMI TPAHHUT.
4. TlpuroToBjeHHE TE€TEPOTCHHONW CMECH MOPOIIKOB

CCPhI U KCJIC3a U UX PA3ACIICHUC

IIpakrnueckas
paborta 2 (aHamor
paboThl «OunCcTKa

MTOBapEHHOM COJIH)

AHanu3 MOYBbI

Pabomams ¢ naboparopHbIM  OOOpYIOBaHHEM U

HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU OE30MaCHOCTH.
Beinonname  npocreiinme

npuémbl  OoOpammeHus ¢

1a00paTOpHBEIM  O0OPYIOBAHHEM: BOPOHKOH, (UIBTPOM,
CIIUPTOBKOM.
Habniooams 3a CcBOWCTBAMHM BEIIECTB U SBJICHHSIMU,

MPOUCXOSIIMMHU C BEIIECTBAMH.

Onucvléams XUMHYECKUH OKCIEPUMEHT C€ IOMOIIBIO
PYCCKOTO (POJHOTO) sI3bIKA U SI3bIKA XUMUU.

/Jlenamvs ~ BBIBOABI 1O  pe3ylbTaraM  HPOBEAEHHOIO
JKCIIEPUMEHTA

AToMHO-
MOJIEKYJISIPHOE
yUYEHUE.
XuMHYecKne

9JICMCHTBI

XUMHUYECKHE PIIEMEHThI. ATOMBI U MOJIEKYJ b, [IpocThie

U CIOXHBIE BeEIIeCTBA. AJIOTpONUS Ha MpUMEpe

Kucjiopozaa. OcHOBHBIC IIOJIOXKCHHU A dTOMHO-

MOJIEKYIISIPHOTO YUEHUS. Honsl. BemecrtBa

MOJICKYJIIAPHOI'O W HEMOJICKYJIAPHOTO CTPOCHUA.

ObvscHsmb, 9TO TAKOE XUMHUYECKHAH 3JIEMEHT, aTOM,
MOJIEKYJIa, aJUIOTPOIIHSL, HOHBI.

Paznuyams npocThie U CIOKHBIE BELIECTBA, BEIIECTBA
MOJICKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHSI.

Yemanasnueamo MNPpUYIUNHHO-CICACTBCHHBIC CBA3U MCIKIY
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Jemoncrpanuu. MoJien aJsIoTpOITHBIX MOJIU(UKAIIMI | COCTABOM MOJIEKYI M CBOMCTBAMHU AJNTOTPOITHBIX
yriepoza U cepsl. Ilomydenue o3oHa MO (UKAITUI KHCIOpOIa.
Dopmynuposams OCHOBHBIE TTOJIOKEHHS aTOMHO-

MOJICKYJIIPHOTO YUEHHUS

3HaKM XUMHYECKUX | 3HAKU (cHMBOJIBI) XUMHUYECKHUX AJEMEHTOB. | Haszvieamsv U 3anucviéams 3HAKU XUMHUYECKUX AJIEMEHTOB.
3JIEMEHTOB. Nudopmarius, KOTOpyHO HeECyT 3HAaKU XUMHYECKHX | Xapakmepuzoeamv nHOOPMAIIUIO, KOTOPYIO HECYT 3HAKH
HepnozmquKaﬂ JJICMCHTOB. 9TI/IMOJIOFI/I$I Ha3BaHUU HCKOTOPBIX | XUMUYCCKUX IJICMCHTOB.

TabnuIa XuMuueckux onemeHToB. [lepuomuyeckas Tabnuua | Onucvliéams CTPYKTYPY TaOMUIIBI XKMUUYECKUX AJIEMEHTOB
XUMHYECKUX XUMHYECKUX 2JIEMEHTOB . . Menneneera: | . 1. Menneneena.

sanemeHToB JI. . | KOpOTKONEpUOAHBI M JMHHONEPUOAHBIN BapuaHThl. | ObvacHaAmb STUMOJIOTUYECKHE Hayajla  Ha3BaHUMU
Menpeneesa. [lepuoap! u rpynmnsl. ['MaBHass ¥ MoOOYHASI MOATPYHIBI | XUMUYECKUX 3JIEMEHTOB U UX OTJEJIbHBIX IPYIII.

uimi A- u b-rpynnsl. OTHOCHTENbHAS aTOMHas Macca. Paznuuame  KOPOTKONIEpUOAHBIA U JJIMHHOIIEPUOIHBIN
Jlemoncrpaunn. Iloprpers M. S. Bepuemnyca u | Bapuantsi [leprommueckoit cucremst JI. 1. Menzaeneesa

. . Meneneesa. KopoTtkonepruoauslii u
JUTUHHOTI€PUOTHBII BapHUaHThI Ilepuonuueckoi

cucremsl J[. 1. MenneneeBa
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10-11 | Xumuueckue Xumnueckue dopmyasl. Maaekcel n koddgdumuentsl. | Omodpasicams COCTaB BEIIECTB C MOMOIIBI0 XUMHUUYECKUX
dopMyITBI OTHOCHUTENbHAs MOJIEKYIIsIpHas Macca. MaccoBasi J1oJist | opMyIL.
XUMUYECKOTO d3JeMeHTa B coennHeHuu. Mudopmanus, | Paziuuams UHASKCH U KOO(POUIIMEHTHI.
KOTOPYIO HECYT XUMHUYECKue (GopMyIbI Haxooums ~ OTHOCUTENBHYIO  MOJIEKYJISIPHYIO — Maccy
BEIIIECTBA M MACCOBYIO JOJI0 XMMHYECKOTO 3JEMEHTa B
COEIMHEHUH.
Tpancauposamuo uHdopmaruio, KOTOPYIO HECYT
XUMUYecKre (GopMyJibl
12-13 | BaneHTHOCTD BanentHocts. CtpykrypHbIe (Popmynbl. Xumuueckue | O0vAcHAMb, YTO TAaKOE BAJICHTHOCTb.

3JIEMEHTHI C MOCTOSTHHOM Y IEPEMEHHOM BAJICHTHOCTBHIO.

BeiBog  (GopMynbl  cOeAMHEHHMS TIO BaJCHTHOCTH.

Onpez[eneHI/Ie BAaJICHTHOCTH XMMHYCCKOI'O 3JICMCHTA I10

dopmyre BEIIECTBA. CocraByienue Ha3BaHUU
COCIMHEHUM, COCTOSIIMX ©3 JIBYX XUMHYECKUX
AJIEMEHTOB, 110 BaJCHTHOCTH. 3aKOH ITOCTOSHCTBA

COCTaBa BEILECTB.
demoncrpanun. KoHcTtpynpoBaHue

IAPOCTEP>KHEBBIX MOJENIEH MOJIEKYII

Ilonumams OTpaXkeHHE TOpAIKA COCIUHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB MMOCPEICTBOM CTPYKTYPHBIX (OPMYIL.
COCNUHEHUN  I10

Ymemso cocmaesisns

bopMyIIbI

BAJICHTHOCTHU U onpedeﬂ}zmb BAJICHTHOCTD 3JICMCHTA

1o ¢opMyie ero CoeaAnHEHUS
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14 XUMUYECKHUE XuMHUYecKrue peakuuu. PeareHTsl 1 TPOAYKTHI peakiuu. | Xapakmepuzosams XUMAUECKYIO PEAKIIUIO U €€

peakuuu. [lpusnaku | IlpusHaku  XuMHUuYecKMX  peakuui. YCIOBUS MX | YUaCTHUKOB (PEAreHTHl U NPOIYKTHI PEAKIUN).

U YCIIOBHUS UX MpoTeKaHus U TmpekpameHus. Peakuun ropeHus. | Onucviéams MPU3HAKK U YCIOBUS TEUEHUSI XUMUUECKUX

MPOTEKAHUS DK30TEepMUUECKUE U FHIOTEPMUUECKUE PEAKIIUH. peaKuui.
demoncrpauun. Annapar Kwunna.  Paznoxenue | Pazmuuams  SK30TEPMUUECKHME U HHJIOTEPMUUYECKHUE
Ouxpomara aMMOHHs. [OpeHHe ceppl M MarHWeBOHW | peakiuH.
JICHTBI. Coomnocums peakuu TOPEHUS U DK30TEPMHUYECKUE
JlaGopaTopubie  onbIThl. 5.  BsaumopeiictBue | peakmuu.
pacTBOpPOB XJIOPUAOB M MOAMJOB KalUsl C pacTBOpoM | Habniooams M onucbiéams XUMHUYECKUM SKCIEPUMEHT C
HuTparta cepedpa. 6. [lomydenne ruapokcuaa meau(ll) u | momMoIpo pycckoro (POIHOTO) S3bIKA U SI3BIKA XUMUH
€ro B3aMMO/JICHCTBUE C CEPHOM KUCIIOTOM.
7. BzauMoneiicTBHE pacTBOpPa COJIBI C KUCIOTOM

15-16 | 3akoH coxpaHeHuss | 3aKOH COXpaHEHHUsI MacChl BELIECTB. XuUMUUecKUe | Dopmynuposams 3aKOH COXPaHEHHS MACChl BEILECTB.
MAaccChl BEILECTB. ypaBHeHHs. CocTaBieHUE XUMHYECKUX ypaBHeHUMH. | Cocmasnsimb Ha €r0 OCHOBE XMMUYECKUE YPAaBHEHUS.

XuMuueckue

YpaBHEHUS

Nudopmanus, KOTOpYr0 HECET XUMUYECKOE YpaBHEHUE.
JMemoncrpanuu. [loptperst M. B. JlomonocoBa u A. JI.
tocdopa.

WLUTIOCTPUPYIONIE 3aKOH COXPaHCHHSI MacChl BEIIECCTB.

JlaBya3sbe. I'openne OnBbITHI,

JlaGopaTopubie omnbIThl. 8. IIpoBepka 3akoHa

COXpaHCHHUA MacCcChbl BCIICCTB Ha npuMepe

B3aUMOJEHCTBUS LENOYM M KuciaoTel. 9. IlpoBepka

Tpancauposams HHPOPMALUIO, KOTOPYIO HECYT
XAMHUYECKHE YPAaBHEHUSL.
DKCIepUMEHTAIBHO 100meepacoams CpaBeNIuBOCTb

3aKOHA COXpAaHCHU S MACChI BCHICCTB
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3aKOHa COXpaHCHHA MaCCbl BCHICCTB Ha IIPUMEPE

B3auMoJielicTBUs ENouM U conu xxenesa(Ill)

17-18 | Tumsl xumuyeckux | Knaccudukarmus XMMHUYECKHX PEAKIH MO cocTaBy W | Kinaccugpuyuposams XUMUYECKAE PEAKIHH 1O TPHU3HAKY
peakuuii YUCIy pEareHTOB M MNPOAYKTOB. THIBI XMMHYECKHMX | YHMCIIA U COCTaBa PEareHTOB U MPOIAYKTOB.
peakuuii.  Peaknuu  coeauHeHus, — pasniokeHus, | Xapakmepuzoeams poilb KaTaau3aTopa B IPOTEKAaHUU
3aMerieHusl U ooMeHa. KaranuzaTopsl U KaTtainus. XUMHYECKON PEAKLINU.
HMemoncTpanuu. [openue ¢ocdopa, pactBopeHue | Habmodams M onucvléams XAMUYECKHH SKCIIEPUMEHT C
MpOAYKTa TOpPEHUs B BOJAE U  HCCIEIOBAHHE | TOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMUU
MOJIYYEHHOTO pacTBOpa JakMycoM. BzammopeictBue
COJIIHOM KUCIOTHI ¢ HUHKOM. [lonmydenue ruapokcuia
meau(Il) u ero pasznokeHue npu HarpeBaHUH.
JlabopaTopubie onbIThl. 10. Paznoxxenue mepokcuia
BOJIOpO/JIa ¢ oMot okcuaa Maprana(lV).
11. 3amerienne xene3oM MeIrd B METHOM KyIopoce.
19 [loBTOpEeHue n TectupoBanue, perieHre 3a7a4 U BHINOJHEHUE

000011IEHE TEMBI.
IloxroroBka k
KOHTPOJIbHOM

pabote

YIIpaXXHEHUH 110 TEME
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20 KonTponwsnas padorta 1 «HavanbHble MOHATHS U 3aKOHBI XUMUM
BaxHeiinmme npejacTaBuTe M HeOpranudeckux BemecTs. KosinyecrBeHHbie oTHOMIEHUs B XuMum (18 1)
21 Boznyx u ero CocraB Bo3myxa. Xapaxkmepuzosams 00BEMHYIO JIOITF0 KOMITOHEHTA TaKOH
COCTaB [ousitue 06 00BEMHOI 1071 ((p) KOMITOHEHTA MIPUPOIHON ra30BOM CMECHU, KAK BO3AYX, U paccuumuléams

IPUPOJIHOM Ta30BOI cMecH - BO3/TyXa ¢€ Mo 00BEMY DTOM CMECH.
Pacyer 06bEMa KOMITOHEHTA Ta30BOM CMECH IO €ro Onucvl6amb 00ObEMHBIN COCTaB aTMOCPEPHOTO BO3/lyXa H
00BbEMHO J10J1€ U HA00OPOT. NOHUMamMb 3HaYEHUE TOCTOSHCTBA 3TOIO COCTaBa IS
Hemoncrpaunun. OnpeneneHue coaepkaHusi Kuciaopoja | 310pOBbs
B BO3JIyX€.

22 | Kucnopon Kucnopon. O3omn. [lonydenne kucnopoga. Codupanue | Xapakmepuzoéams 030H, Kak IJIOTPONHYIO MOAU(DUKAIINIO

Y pacrno3HaBaHUE KUCI0POIa. XMMHUYECKUE CBOMNCTBA
KUCIIOpOJa: B3aUMOJCHCTBHE C METAJLJIaMHU,
HEMeTaJlJIaMH U CJIOKHBIMU BelecTBamu. [Ipumenenue
kucinopoga. KpyroBopor kuciaoposa B Ipupoze.
Jdemoncrpauuu. [Tonydenne kucmopoia paznoKeHUEM
IepMaHraHaTa Kajaus U IepOoKCHAa BOAOPOA.
Cobupanue MeTo0M BBHITECHEHUS BO3yXa U BOJBI.
PacnoznaBanue kucnopona. ['openue maraus, xenesa,

yrisi, cepsl U ocdopa B KHUCIOPOAE

KUCIIOpO/Ia.

Onucvigams  Qu3NUECKEe U XUMHYECKHE CBOMCTBA,
MOJIy4eHUE W TPUMEHEHHE KHCIIOpOJia C MCIIOIh30BaHUEM
PYCCKOTO (POJHOTO) sI3bIKA U SI3bIKA XUMUU.

Ycemanasnueams TPUUUHHO-CIICACTBEHHBIE CBSI3H MEXITY
(M3UYeCKUMU CBOWCTBAMHU KHUCIIOPOJAa U CIIOCOOAMU €ro
coOupaHwusl.
Ilposooums, mabmooams W ONUCHLIBAMb XAMHWYECKUN

OKCIICPUMCHT 10 MOJIY4YCHHIO, CO6I/IpaHI/IIO u
pacCiio3HaBaHUIO KUCJIoOpoJa C CO6J'IIO)ICHI/ICM IIpaBUjI

TEXHUKH 0€30IaCHOCTH
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23 [Tpakruyaeckas [Tommyuenue, coOnpanue U pacrmo3HaBaHUE KHCIOPOIa Pabomams ¢ nabopatropHbiM  00OpylIOBaHUEM |
pabora 3 HarpeBaTelIbHBIMH ~ IpuOOpaMH B COOTBETCTBUU  C

MpaBUJIaMU TEXHUKU O€30M1aCHOCTH.
Buvinonnames  mpocteiiime  npuémbl  oOpallieHUsT ¢
n1a0opaTOpHBIM 000pyIOBaHUEM: COOMpaTh MpuUOOp s
MOJTydeHHUsT Ta30B, IMPOBEPATh €ro Ha TEePMETUYHOCTh W
WCIIOIB30BATh I OYYEHHS KUCIOPOIa.
Cobupams KUCIOPOI METOJOM BBITECHEHHS BO3IyXa H
pacnosnasamas €ro.
Habnmooams 3a CBOWCTBAMHM BEIIECTB M SIBJICHHSMH,
MPOUCXOSIIIMMU C BEIICCTBAMH.
Onucvigams XUMUYECKUU OSKCHEPUMEHT C IOMOUIBIO
€CTECTBCHHOTO (PYCCKOTO WJIM POIHOTO) S3bIKA M SI3bIKA
XUMUH.
Cocmasnsms  OT4ET TIO pe3ylibTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA

24 OKkcuanl Oxcunpl. OOpa3oBaHue Ha3BaHUI OKCHJIOB IO UX Bovioensmub cymecTBeHHBIE TPU3HAKA OKCHJIOB.

dopmymnam. CocraBieHue GopMys OKCHJIOB MO MX
HasBaHUsAM. [IpecTaBUTETN OKCUIOB: BOJA
YITIEKHCIIBIN Ta3, Heral€Hasi n3BeCTb.

I[e MOHCTpPAalHuH. KOJ'IJ'ICKL[I/IH OKCH OB

Jlasamv HA3BAaHUS OKCUIOB MO UX (hOpMyIIam.
Cocmaenamov GOpMyabl OKCUIOB 110 WX Ha3BaHUSM.
Xapaxmepuzoeams TaKkUX NpPEICTaBUTENEH OKCUIOB, Kak

BOJa, YFJICKI/ICJ'IHﬁ ra3 M HerameHas U3BeCThb




47

JlaGopaTopubiil onbIT. 12. [ToMyTHEHUE U3BECTKOBOM

BO/IbI IIPY MTPOIYCKAHUH YITIEKUCIIOTO Ta3a

25 Bonopon Bonopon B npupone. Duzndeckue U XAMUUECKUE Xapaxmepuzoéams COCTaB MOJEKYNbI, (U3UUECKUE U
CBOICTBa BOJIOPO/IA, €TO MOJYyYEHUE U IPUMEHEHHE. XUMUYECKHE CBOHCTBA, IIOJIyICHHE W TNPUMCHCHHE
Jemounctpauun. [loxyuenue, cobupanue u BOJOpOJA.
pacrno3HaBaHue Boiopoja. 'openue Boiopoaa. Yemanaenueams NpUYMHHO-CIEACTBEHHBIE CBS3U MEXKIY
BzaumogneiictBue Bogopoaa ¢ okcugom meau(Il). (¢v3uYeckKuMU  CBOMCTBAMM U croco0aMu  coOupaHus
JlabopaTOpHBIH ONbIT. BOJOPOAA, MEXKIYy XUMHYECKMMH CBOMCTBAMH M €ro
13. [lomyyeHue BOJOpOAA B3aUMOICHCTBUEM LIMHKA U MIPUMEHEHUEM.
COJISTHOM KHUCJIOTHI Ilposooums, HabarwOams W ONUCHIBAMb XUMHUYECKUN
IKCIIEPUMEHT o MOJIY4EHHIO, coOMpaHuio U
pacro3HaBaHUIO BOJOpOAa C COOJIOACHHEM MPaBUII
TEXHUKU 0€30I1aCHOCTH.
26 | Ilpakruueckas [Tonyyenue, cobupanue U pacro3HaBaHue BOJOPOJa Pabomams ¢ nmaboparopHbIM  OOOpYIOBaHHUEM U
pabora 4. HarpeBaTeIbHBIMM  MPHOOPAMH B COOTBETCTBHHU  C

MpaBUJIAMHU TEXHUKH O€3011aCHOCTH.

Bvinonrnams  mpocreiiime  mpUeMbl  OOpameHus ¢
1a00paTOpHBEIM  000pYIOBAaHUEM: COOHMpATh MPUOOp IS
MOJIY4CHHUS Ta30B, IPOBEPSTH €r0 Ha TePMETUYHOCTh H
MCIIOJIB30BATh JIIS MTOYYCHHS BOJIOPO/IA.

C06upamb BOAOpPOA MCETOAOM BBITCCHCHHA BO3AyXa H
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PAcno3Hasams €ro.

Habniooams 3a cBOHCTBAMHM BEIIECTB U SBJICHHSIMU,
MIPOUCXOISIIMMHE C BEIICCTBAMHU.

Onucvigams XUMUUYECKUU DKCIEPUMEHT C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO) S3bIKa U SI3bIKA
XUMHUN.

Cocmasnsms  OTY4ET 1O  pe3ylibTaTaM IPOBEIECHHOIO

JKCIIEpUMEHTA

27

Kucnotsr

Kucnotsl, ux cocraB u knaccudukanus. MaaukaTopsl.
Ta6muma pactBopumocTH. ConstHast U cepHasi KHCIIOTHI,
MX CBOWCTBA U IPUMEHEHUE

Hemoncrpauun. Kosmekuus MUHEpaabHbIX KHCIIOT.
[IpaBuio pa3baBieHUs CEPON KU CIOTHI.
JlaGopaTopHbIii ONBIT.

14. Pacrio3HaBaHue KUCIOT MHIUKATOPAMH.

Ananuzuposams cOCTaB KUCIOT.

Pacnosnasame KUCIOTHI ¢ TOMOLIBIO WHAUKATOPOB.
Xapaxmepuzoeamsv TpeACTaBUTENEH KUCIOT: CONSHYIO U
CEpHYIO.

Ymemsv xapaxkrepu3oBaTh PacTBOPUMOCTb COCAUHEHUN C
MTOMOIIBIO TaOIUIbI PACTBOPUMOCTH.

Yemanaenueams TpUUYMHHO-CIEACTBEHHBIE CBS3U MEKIY
CBOWCTBAMHU COJISIHOM M CEPHOW KUCIOT M OOJacTIMH HX
MNPpUMCHCHU .

Ocosnasams ~ HEOOXOAMMOCTh  COONIOJICHUS  MpPaBUI

TEXHUKH 0€301TaCHOCTU MPH paboTe C KUCIOTaMHU.
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28 Conu Coun, ux coctaB ¥ Ha3BaHUs. PacTBopuMocCTh cosieid B | Xapakmepuzoeams  CONM  KaK  MPOJIYKTHl  3aMEICHUS
Boze. [IpencraButenu coneit: Xmopua HaTpusi, KapOOHAT | BOAOPO/A B KHCIOTE HA METaJL.
Hatpus, Gocdar KaabIusl. 3anucvieams GOPMYITBI COJICH O BaJIGHTHOCTH.
HMemonctpanuu.  Kommekiius  coneii.  Tabnmuna | Hazvieams conu 1mo Gopmysam.
PacTBOPUMOCTH OCHOBAHUH, KUCJIOT U COJIEH B BOJIE Hcnonvsosams TabIuIly pPacTBOPUMOCTH TUIS
XapaKTepUCTUKU CBOMCTB COJIEH.
1Ipo6ooums pacuérsl Mo GopmynaM cosen
29 KonndaecTBo [Tocrosinnas ABoraapo. KomuwuectBo BemectBa. Moinb. | Obwsichsimb, UYTO Takoe KOJWYECTBO BEIIECTBA, MOJb,
BEIIIECTBA Mounsipnas macca. KparHeie eauHHIBI U3MEpEHHs | TOCTOsIHHAsA ABOrajapo, MOJsIpHAs Macca.
KOJIMYECTBA BEIIECTBA — MUJUIUMOJb W KUJIOMONb, | Pewams  3aJjaud €  HCIOJIB30BAaHUEM  IOHSATHH
MUJTUMOJISIPHAS U KUJIOMOJISIPHAsT MacChl BEILIECTBA. «KOJIMYECTBO BEIICCTBAY», «MOJIIPHAS MAcCay, «OCTOSHHAS
Pacyerbl ¢ wucmonp30BaHMEM MOHSTHH «KOJIMYECTBO | ABOrajipo
BEILECTBAY, «MOJISIpHAsE ~ Maccay, «TOCTOSIHHAS
ABorazpo.
Jdemoncrpauuun. HexkoTopble MeTalibl, HEMETAIIBI U
COEJIMHEHU I KOJTMYECTBOM BelllecTBa B 1 MOJIb
31 | MoussipHblii 00BEM 3akoH ABoraapo. MousipHblli 00beM ra3000pa3HbIX | O0vsicHAmb, 4YTO TaKOE MOJIAPHBIH  00BEM  Ta30B,

ra3000pa3HbIX

BCIICCTB

BCIIICCTB. OTHOCHUTENbHAA TUIOTHOCTD OJHOTO raza I10
ZIpyromy.
KpaTHBIe CANHUIIbI I/ISMepeHI/If{ — MI/IJ'IJ'II/IMOHSIPHLIﬁ nu

KHJ'IOMOJ'ISIpHLIfI 00BEMBI Fa3006p33HLIX BCIICCTB.

HOPMaJIbHEBIC YCJIOBU .
Pewams 3a1a4un ¢ MCHOJIB30BAHUEM TTOHSITUN «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAsI MAccay, «MOJIIPHBIH 00BEM ra30By,

«IOCTOSIHHASI ABOT: aZipo».
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PacuéTel ¢ HCIOJIB30BAHUEM MOHITUH («KOJIMYECTBO
BCILICCTBA», «MOJISIpHAs Maccay, «MOJISIPHBIA 00beM

ra3oB», «IIOCTOSHHAaA ABoraz[po».

JleMoHCTpaLuH. Mogaens  MonsipHOTO  0OBEMa
ra3000pa3HbIX BEILECTB
32-33 | Pacuétsl mo Pacdersl ¢ uCMONB30BAHMEM MOHATHH «KOJUYECTBO Xapaxmepuzosamuw KOJIMYECTBEHH VIO CTOPOHY

XUMHYECKUM BCILIECTBA», «MOJISIpHAs Macca», «MOJSPHBIH O0bEM | XUMUYECKUX OOBEKTOB U MPOIECCOB.

YPaBHEHHUSAM ra3oB», «4HMCIO0 ABOragpo» Pewiamy  3amaum ¢ WCIONB30BAHUEM  IOHATUU
«KOJIMUECTBO BEILIECTBA», «MOJIIPHAsI Maccay, <«MOJISIPHbBIN
00BEM Ta30B», «IOCTOSIHHAsE ABOTaIpo»

34 | Boga. OcHoBanus I'umpocepa.  KpyroBopor Bomel B mpupope. | Obwsicuamb, 9YTO  TaKOE  «OCHOBAHHUS»,  «IICIOYHY,
@dusnyeckue U XUMUYECKUE  CBOICTBA  BOJBI: | «KAUECTBEHHAs PEAKLUS», «UHAUKATOP.

B3aMOJICHICTBYE C OKCUIAMHU.

OcHoBaHus, ux cocras. PacTBOpUMOCTh OCHOBaHUH B
Bojie. MI3MeHeHne OKpacKd HHIUKATOPOB B IICIOYHOM
cpene. IlpencraButenu Imenoyden: THAPOKCUIBI HATPUS,
KaJTus ¥ KaJabIIusl.

OCHOBaHUIA.

JdemMoHcTpauuu. Konnexuus

JlabopaTopubie onbIT. 15. l3MeHeHue OKpacku

WHIUKATOPOB B LIETOYHOM CpELE.

Knaccuguyuposams ocHOBaHMS IO paCTBOPUMOCTH B BOJIE.
Onpedensims PUHAUIKHOCTH HEOPTAHMIECKUX BEIIECTB K
KJIacCy OCHOBaHHH 110 opMyIie.

Xapaxmepuzoeams CBONCTBA OTICIBHBIX MPEICTaBUTENCH
OCHOBaHUII.

Hcnonvzosame Tabnuily pacCTBOPUMOCTH JIJISl OTIPEIETICHUS

pPacTBOPUMOCTH OCHOBaHUM.
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35 PacTtBOpbI. PactBoputens u pactBopéHHOe BemecTBO. PacTtBophl. | Ob6wscHamsb, 9TO TaKOE «MaccoBas JOJII PacTBOPEHHOTO
MaccoBas noiist | PactBopenue. I'mpparsl. MaccoBasi ~ J10Jis | BEILIECTBAY.
pacTBOPEHHOTO pacTBOpEHHOTO BemecTBa. Pacuérel, cBs3aHHBIE C | Yemanasiusams ~ aHAOTMM ¢ OOBEMHOW  JTOJIeH
BEIICCTBa HUCIIOJIB30BAHHNEM IIOHATHUSA «MmaccoBas J0JI1 [ KOMIIOHEHTOB ra3oBOM cMecH
PacTBOPEHHOTO BEIECTBAY. Pewams 3amaum ¢ MCHONB30BAaHHEM MOHATUN «MaccoBas
JlabopaTopublii  onbiT. 16. O3HakomyieHHe ¢ | JOJsi  DBJEMEHTa B BEIIECTBE»,  «MaccoBas  JIOJs
npenaparaMmy JOMAlllHeW WM IIKOJIBHOW anTeYKu — | paCTBOPEHHOTO BEILIECTBAY, «00BeMHas J0J1s
pacTBopaMu  MEpPOKCHAAa  BOJOPOAA,  CIUPTOBOH | ra3000pa3sHOrO BEILECTBA»
HACTOWMKH MOJIa ¥ HAIIATHIPHOTO CIIHPTa
36 [TpakTryaeckas [IpuroToBieHNE pacTBOPOB coJell ¢ WX 3amaHHOW | Pabomams ¢ 1mabOpaTOpHBIM  OOOpyJOBaHHEM U
pabora 5 MacCOBOM J0JIen HarpeBaTelIbHBIMH ~ TpuOoOpaMH B COOTBETCTBUU  C

IpaBuJIaMi TCXHUKU 0€30MMacHOCTH.

Bvinoaname  mpocteinme  mpuUeMbl  OOpamieHHsT ¢
1a00paTOpHBIM 000PYIOBAHMEM: C MEPHBIM IIMJIMHJIPOM, C
BECAMHU.

Habniooams 3a CcBOWCTBAMHM BEIIECTB U SBJICHHSIMU,
MPOUCXOSIMMHU C BEIIECTBAMH.

Onucvléams SKCIEPUMEHT C IOMOLIBIO ECTECTBEHHOIO
(pycckoro WM  pPOAHOIO) S3bIKA M S3bIKA XUMHHU.
Cocmaensamu OTUETHI 110 PE3yIbTaTaM MPOBEIECHHOIO

OKCIICpUMCHTA
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T'omoeums pacTBOPBHI C ONPEACIICHHOW MAacCOBOHM JoJIel

PacTBOPEHHOTO BEIECTBA

JomanmHui BreipanmBanue KpuCTaIIOB aTlOMOKAIMEBBIX KBACIOB | Buinosnnsams 0€30MacHBIC B JOMAIHUX YCIOBHUIX
SKCIIEPUMEHT 2 WJIM METHOTO Kyropoca AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS 32 POCTOM
KpPHUCTAJUIOB.

Oghopmnsimsb OTIET O TIPOJICITAHHON padboTe C

HUCIIOJIB30BAHUEM PYCCKOTO fA3bIKa U SA3bIKa XUMUU

37 O06001meHre u cucTeMaTu3alus 3HaHuH 1o TeMe «BakHel e npeacTaBUTeN HeOpraHm4eckux BeulecTs. KonnyecTBeHHbIE OTHOIICHHS B
XUMHU N
38 KonTponbHas pabota o teme «BakHei e MpeICTaBUTENIN HEOPraHUIECKUX BelecTB. KoJIMYecTBEeHHbBIE OTHOIIICHU ST B XUMHU T
OcHoOBHBIE KJIacChl HEOpraHuveckux coeauHeHuii (10 4)
39 Oxcumsr: O06o0mmenne cBeneHnii 00 okcuaax, ux Kiaccuurkauuu, | O0vsicHAmMb, YTO TaKO€ HECOIeo0pasylonme OKCUIbI,

KJ'IaCCI/I(bI/IKaHI/IH U | Ha3BaHUAX U cBolicTBax. CIocoObl IMOJYYCHHA OKCU 0B coneo6pa3yfoume OKCHbI, OCHOBHBIC OKCHJbI, KUCJIOTHBIC

CBOICTBa JlaGopaTopHblie ONbITHI. OKCHJIBI.
17. B3auMoeiicTBUE OKCU A KaJbIIUA C BOLOH. Xapaxmepuzosamuo oOupe XUMHYECKUE CBOMCTBA
18. IlomyTHEHME U3BECTKOBOW BOJBI COJIe00pa3yloNMX OKCHUIOB (KHUCIOTHBIX W OCHOBHBIX)

Cocmasnams ypaBHEHHS! PEAKUMN C y4aCTHEM OKCHJIOB.
Habnooame n onucvleams peakiiy ¢ y4aCTUEM OKCHIOB C
MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U

A3bIKa XUMHU.
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Ilposooums  ONBITHL, MOATBEPXKIAIOIIME XUMHYECKUE
CBOWCTBAa OKCHAOB C COOJNIOCHUEM TMpPaBUJI TEXHUKU
0€301acHOCTH
40 OcHoBaHus: OcHoBaHus, UX KiaccuuKaIus, Ha3BaHUus U cBoicTBa. | Cocmasnamob ypaBHEHUsI pEaKIHi C y9aCTUEM OCHOBAHHU.
kraccuukanus — u | B3aumoseiicTBrUe ¢ KUCIOTaMu, KUCIOTHBIME OKCUIaMu | Habirooams M onucviéams Peakiuu C y4acTHEM KUCIIOT C
CBONCTBA U comsiMu. Pa3noxkeHue HepacTBOPUMBIX OCHOBAHMH. | TOMOIIBIO €CTECTBEHHOIO (PYCCKOTO MM POAHOTO) SI3bIKA U
CrocoObI TOTydeHU ST OCHOBAHHIA. SI3bIKA XUMUH.
JlaGopatopubie onbIThI. 19. Peakuus neittpanuzanuu. | [/pogooums  ONBITHI, MOATBEPKIAIONME XUMHUYECKUE
20. Tlonmysenme tumpokcuma wmeau(Il) w  ero | cBolicTBa OCHOBaHUWM, C COOJIOJCHHEM IMPABUI TEXHUKH
B3auMojeiictBue ¢ kuciaoroil. 21. Pasnmoxkenue | 6e30macHOCTH
ruapokcuaa meau(Il) mpu HarpeBanum.
41-42 | Kucnortsr: Kucnortel, ux wraccuuranuss u HazBanus. OOume | Xapakmepusosame 00IME XAMUYECKHE CBOHCTBA KUCIIOT
Kiaccuukanus ¥ | XUMHYECKMe CBOMCTBA  kucioT. BzaumopneiictBue | Cocmasnames ypaBHEHHS PEaKUMN C ydacTUEM KHUCIOT.
CBOMCTBA KUCIOT C MeTaJulaMH. ODJIEKTpOXUMHUYeCKUil psa | Habriooams U onucviéams Peakuuy € y4acTUEM KUCIIOT C

HANpPsOKEHUHM METAUIOB. B3auMonencTBue KUCIOT C
OKCHJIaMU METAJUIOB. B3auMoaelcTBUE KHCIOT C

OCHOBAHUAMH — peakuus HeflTpa.]'IHfiaI.IHPI.

BzaumopeiictBue kucimor ¢ consimu.  [lomydenue
OECKUCIOPOTHBIX U KUCIOPOCOACPKAIMX KUCTIOT.
JlaGopaTopHbie onbIThI. 22. B3anMoaeicTBUe KUCIOT

¢ MeTaytaMi. 23. B3auMoaeiicTBHE KHCIIOT C COJISIMU

MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKA U

A3bIKaA XUMHH.

Hp0600umb OIIBITHI, IMMOATBCPIKAAIOIINC XUMHUYCCKHEC

CBOMCTBA KHCJIOT, C CO6J'IIOI[€HI/IeM npaBujl TEXHHUKU

0€30aCHOCTH
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43-44 | Conm: Comn, 1304 K1accupuKamus u cBoiicTBa. | PaznuyaTe MNOHSATHS «CPEIHUE COJIN», «KUCIBIE COJINY,
kraccuukamus — u | B3ammogeiicTBue colieil ¢ MeTrauiaMu, OCOOCHHOCTH | «OCHOBHBIC COJIH.
CBOICTBa ATUX peakuii. BzaumoaeicTBre coiel ¢ COMAMH. XapakTrepr30BaTh 00IME XHMHYECKHE CBOMCTBA COJICH.
JlabopaTtopubie onbiThl. 24. O3nakomiienne ¢ | Cocmagnsame YypaBHEHUs] PEAKUMH C y4acTHUEM COJICH.
KoJulekuueit comeil. 25. BsaumopeiictBue cynbdara | Habniooams u onucvléams pPeaklu C y4acTHEM COJeH c
meau(ll) ¢ »xenmezom. 26. BzaumopeiicTBue coiyiell ¢ | IOMOIIBIO €CTECTBEHHOIO (PYCCKOTO MJIM POAHOTO) SI3bIKA U
COJISIMM. SI3bIKA XUMUH.
Ilposooums  ONBITHL, MOATBEPKIAIOIIME XUMHYECKUE
CBOMCTBa coJel ¢ COOMIOACHHEM MPABHI TEXHUKH
0€e301acHOCTH
45 I'enetnyeckas cBs3b | I'eHernueckue  psaabpl  MeTaula W HeMeTalvla. | Xapaxmepu3o6ambs MOHITHE «TEHETUYECKUU psy.
MeXIy  Kiaccamu | ['eHeTHdeckas CBs3b MEXKAY KlaccaMd HEOpPraHWYeCKHuX | Mumocmpupoéams TEHETUUYECKYI0 B3aMMOCBS3b MEXIY
HEOPTraHUYECKUX BEILECTB. BEILECTBAMU
BEIIECTB JlabopaTtopHbie onbIThI. 27. I'eHeTHYecKas CBSA3b HA | IPOCTOE BEILECTBO — OKCUJ — IMAPOKCU] — COJIb.
IpUMeEpPE COETUHEHU N MeTN 3anucvieams  ypaBHEHUSI PEAKUUM, COOTBETCTBYIOIIMX
I10CJIE0BATEIBHOCTH («uerouke») NIPEBPALLEHU I
HEOPTaHMYECKUX BEIIECTB PA3IMYHbBIX KIIACCOB.
46 [pakTuyeckas Pemenue skcriepuMeHTaIBHBIX 33124 Ymems oOpamathcsi ¢ J1a0OpaTOPHBIM OOOPYAOBAHHEM U
pabota 6 HarpeBarelbHBIMU  NIpPUOOpPaMH B COOTBETCTBHH  C

IpaBUJIaM1 TCXHUKU 0C30IaCHOCTH.
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Pacno3znasams HEKOTOPbIE AaHUOHBI U KATHOHBI.
Habnooams cBOWCTBA 3JEKTPOJUTOB M MPOUCXOIANMX C
HHUMM SIBJICHUU.
Habniooams wn  onucviéams  peakuuu ¢  ydacTUEM
3JIEKTPOJIMTOB € IOMOIIBI €CTECTBEHHOIO (PYCCKOTO WM
POIHOTO) SI3bIKA U SI3bIKA XUMUH.

@Dopmynuposamb BBIBOIBI O pe3yabTaTaM IPOBENEHHOIO

JKCIIEpUMEHTA
47 O0600ueHe U cucTemMaTu3anus 3HaHui Mo TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX COCTMHEHU I
48 KonTtponbsHas pabota no reme «OCHOBHBIE KIIaCChl HEOPraHUUECKUX COETMHEHUII
Iepuoanueckmii 3akoH u [lepuoguyeckas cucrema xummnuecknx 3aeMeHToB /[. U. MeHnaesneeBa u crpoenne aroma (8 1)
EcrecTBeHHbIE EcTecTBeHHBIE CceMeHCTBa XUMHUYECKUX JJIEMEHTOB: | OObACHAMb NPU3HAKH, TTO3BOJISIONME O0BEIUHATD TPYIIIIBI
49 cemeiicTBa IIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAIIJIbl, TAJIOTEHBI, | XAMUYECKUX JIEMEHTOB B €CTECTBEHHBIE CEMEMCTBA.
XUMHYECKUX WHEpTHBIE (OJMaropoJHbIe) Tas3bl. AmdoTepHOCTD. | Packpvigams XAMUYECKUN CMBICI (3TUMOJIOTHIO) Ha3BaHU U
JJIEMEHTOB. AMmQoTepHble OKCHIIBI U THAPOKCHbI. KOMIIJIEKCHBIE | €CTECTBEHHBIX CEMENCTB
AmpoTepHOCTD COJIU. Apeymenmuposams OTHOCUTEIbHOCTb Ha3BaHU S «MHEPTHbBIE
JlabopaTopHbie ONBITHI. 28. [lonyuenue | raspi»
ampoTepHOro THAPOKCHJIA W  HccleAoBaHue ero | OovacHams, 4YTO Takoe «aM(OTepHbIE COEIUHEHUS.
CBOWCTB. Habniwooams u onucvleams peakiuii MEXIy BEIIECTBAMH C

TTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3BIKA M SI3bIKA XUMHH.
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Xapaxmepuzosamv JIBOMCTBEHHBIM XapaKTepe CBOWMCTB
aM(pOTEPHBIX OKCHJIOB U TUPOKCHIOB.

Ilpo6ooums ONBITEI MO TOJYYEHUIO U TOATBEPKACHUIO

XAMHUYECKUX  CBOHCTB ~ aM(OTEpPHBIX  OKCHJIOB  H
TUJIPOKCUJIOB € COONMIOJEHUEM  MpaBUI  TEXHUKU
0€3011acCHOCTH.
50 OTtkpbITHE Otkpbitue [I. WM. MenneneeBpiM  Ilepuonnueckoro | Paziuuams eCTECTBEHHYIO U HCKYCCTBEHHYIO
1. 1. MenpneneeBbIM | 3akoHa © co3fmaHue uM lleproanyueckoil cUCTEMbl | KiacCH (UK.
Ileproauueckoro XUMUYECKUX 3JIEMEHTOB. Apeymenmupoeams oTHECEHUE [lepnoanueckoro 3akoHa K
3aKOHa JleMoHCTpaIum. Paznuunsie dopmMbl  TaOMHI[ | €CTECTBEHHOM KIacCH(DUKAIUH.
MIEPUOINYECKON CUCTEMBI. MognenupoBanue | Mooeruposams XAMUYECKUE 3aKOHOMEPHOCTH C
MOCTPOCHUSA [lepnonnueckoit CUCTEMBI | BBIZICTICHUEM CYIIECTBEHHBIX XapaKTepUCTUK OOBEKTa U
1. 1. MenneneeBa MPEACTaBIEHNEM UX B POCTPAHCTBEHHO-TPaPUUECKON 1K
3HAKOBO-CHMBOJIMUYECKOH (hpopme
51 OcHoOBHBIC CBeIcHUS | ATOMBI  Kak (opmMa  CYIIECTBOBAaHHUS XMMHUYECKUX Ob6vsicHAmMb, 9TO TAKOE IIPOTOHY, «HEHTPOHY,

O CTPOCHUHU aTOMOB.

351eMeHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHHM aTOMOB.
Jloka3aTenbCTBa CI0XKHOCTH CTPOEHHUS aTOMOB. OTIBITHI
Pesepdopna. Ilnanerapnas Moaenb CTPOCHHS aToma.

Cocrasn ATOMHBIX AAep: MNPOTOHBI, HeﬁTpOHLI.

OTHOCHUTENBbHAA aTOMHAsA Macca. B3auMOCBSI3b TOHATHI

IIpPOTOHY, «H CIZTPOH)), «OTHOCHUTCIIbHasA  aTOMHasi

(QIEKTPOH», «XUMUUYECKHH IJIEMEHTY, «MAaCCOBOU YUCIION.
Onucvigams CTPOCHUE AAPA aTOMA UCTOJIb3YSI
[Teproauueckyro CUCTEMY XUMUYECKAX 3JIEMEHTOB
. . Menneneena.
Tonyuamv nHPOPMALIHIO 110 XUMHUH U3 PA3TAYHBIX

HUCTOYHHKOB, arnaiusupoeantsv e€.
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mMaccan.

JdemMoncTpanun. Mojenu arToMOB XUMHYECKUX

3JIEMEHTOB
52 Ctpoenue Mukpomup. DOnektponbl. CTpoeHue d3IeKTpOHHBIX | OOvsicHAmb, dYTO TaKO€ DJJIGKTPOHHBIM  CIIOW WU
JJIEKTPOHHBIX YPOBHEH aTOMOB XUMHUECKUX 3jieMeHTOB Ne 1—20. | sHEpreTuueckuil ypoBEHb.
YpOBHEH aTOMOB [loHsiTHe 0 3aBEpIIEGHHOM 3JIEKTPOHHOM YPOBHE. Cocmaenams CXeMbl pacHpelielieHus] 3JEKTPOHOB IO
XUMHYECKUX AJIEKTPOHHBIM CIIOSIM B AJIEKTPOHHOU 000JI0UKE
anemeHTOB NeNel-20
B Tabiuue J. M.
Menneneesa.
53 [Tepuoauueckuit M3orornsbl. dusnuecKkui CMBICTT CUMBOJIMKH | Packpvieams (U3NYECKUN CMBICT: TIOPSIKOBOTO HOMEpPA
3aKOH Ilepuoaunueckoii CUCTEMBI. CoBpeMeHHas | XMMHUYECKOTO JJIEMEHTa, HOMEpa I[epuoJa U HoMmepa
1. 1. MenpneneeBa u | popmynupoBka [leproguyeckoro 3akona. I3MeHeHHS | TpYyHIIbL.
CTpPOEHHUE aTOMa CBOICTB QJIEMEHTOB B IIepuoAax M TIpynnax Kak | O6vacHsamb 3aKOHOMEPHOCTH M3MEHEHUSI METAINIMYECKUX U
(GyHKIHST CTPOCHUS DJICKTPOHHBIX 000JI0UEK aTOMOB HEMETAJUIMYECKUX CBOMCTB XMMHYECKHX 3JIEMEHTOB U HX
COCIMHEHUM B IEPUOAX U TPYyIIax
54-55 | XapakrepucTuka XapakrepucThka DJJEeMEHTa-MeTala W dJeMeHTa- | Xapakmepuzoeamb  XUMUYECKUE  DJIEMEHTH  |—3-T0
XUMHYECKOTO HEMeTaula [0 HUX MoJIokKeHUuo B llepuommueckoil | mepuosoB mo ux nosoxkeHuro B llepmoamueckoi cucreme

9JICMCHTA Ha

OCHOBAaHHH €TI0

ITOJIOKCHU A B

cucTeMe xumMuueckux sineMmeHToB . . Menjeneena.
JdemoncTpauun. Mojenu aToMoB 3JIeMEHTOB 1—3-10

MepUOJI0B

xuMHu4eckux 3yemenToB /1. . Menaeneena.
Apeymenmuposams CBOWCTBA OKCHUJIOB M THIPOKCH]IOB

METaJUIOB U HEMETAIUIOB IIOCPEACTBOM YPAaBHEHHUM peaKui
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[Tepuoanueckoi
cucreme

56 3HaueHue CooOmeHuss  ydanmxcss O OKU3HU, HaydyHol U | Onpedensmb NCTOUYHUKA XUMHYECKON MH(POPMALIHH
[Tepuoauueckoro obmectBenHoit  mestenpHOocTH [l VI MenneneeBa | [lonyuams HeoOXomuMyl0 HWHGOPMAIIUIO W3 Pa3TUUHBIX
3aKOHA U «lepuomuueckoMy 3aKOHY HE TPO3UT pa3pylieHHE, a | HICTOUHUKOB, AHATU3UPOBAM b eé, oopmasmo
[lepronnueckoit TOJIBKO Pa3BUTHE U HAJICTPOHUKU OOCIIAIOTCSD WHGPOPMAIIMOHHBIN TPOIYKT, Hpe3eHmo8ams €ro, ecmu
CHUCTEMBI HAy4YHYIO JUCKYCCHUIO, OMCMAauéams CBOIO TOUYKY 3PCHUS
XUMHUYECKHUX WJIA KOPPEeKmuposams €€
anemenToB Jl. .
MenpeneeBa

Xumnueckas ¢Bsizb. OKHCIUTEJIbHO-BOCCTAHOBUTEJIbHbIE peakiuu (8 4)
57 Honnas HNonnas xumuueckass cBs3b. HoHbI, oOpazoBaHHbIe | OObsicHAmMb, YTO TAKOE NOHHAS CBSI3b, NOHBI.

XUMHYCCKass CBA3b

aTOMaMH METAJJIOB U HeMeTauioB. CXeMbl 00pa3oBaHus
MOHHOM CBSI3U [UIsl OMHApHBIX coeauHeHuil. MoHHbIe
KPUCTANIMYECKAE PEHETKH W (U3UYCSCKHE CBOHCTBA
BEIIECTB C OTUM TUNOM peultok. [lonstue o
bopMyIbHON €TMHUIIE BEIIECTBA.

Jdemoncrpamun. Buneodpparments u cnaiiasl «MoHHas
XUMHAYECKas CBI3b». KOJIEKIHs BEIIECTB C HOHHOMU
XUMHYECKOH Monemu

CBA3bIO. HNOHHBIX

Xapaxmepuzoeams MexaHU3M 00pa30BaHUS HOHHOMW CBSI3H.
Cocmasnsamub cxeMbl 00pa30BaHUsI MOHHOMU CBSI3U.
Hcnonvsosame 3nakoBOe MoaenupoBaHue.  Onpedensamo
TUTI XAMUYECKOHN CBSI3H 110 (JOpMYyJie BEIIECTBA.

IIpu6ooums mpUMepbI BEIIECTB C MOHHOM CBSA3BIO.
Yemanasnueams TPUUUHHO-CHENCTBEHHBIE CBS3H MEXIY

COCTaBOM B€HICCTBA W BHUIOM XUMHUYECKOM CBA3U, MCKIY

HOHHOM CBSI3BIO U KPpUCTANIMYCCKUM CTPOCHHEM BEIICCTBA,
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KPUCTAIUTMYECKAX PEIIETOK.

MCKAY KpUCTATIIUYECCKUM CTPOCHHEM BCHICCTBA H €Io

(M3UYIEeCKUMHU CBOMCTBAMU

58 KoBanentHas KoBanentHas xumudeckass cBsi3b. OJEKTpOHHbIE U | OObsAcHAMb, YTO TAKOE KOBAJICHTHAs CBS3b, BaJICHTHOCTb.
XUMHYECKas CBSI3b cTpykTypHble (Gopmynbl. KoBanenTtHas HenomsipHas | Cocmagnamsb cxeMbl 00pa3oBaHUs KOBAIEHTHON
cBs3b. CxeMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U JJS | HEMOJSPHOW XUMHYECKOU CBSI3H.
OMHApHBIX COEOUHEHUM. MonekysipHble M aTOMHBbIE | Mcnonb3oeams 3HaKOBOE MOJETUPOBAHUE.
KPUCTAJUIMYECKUE PEIIETKU, CBOWMCTBA BEIIECTB C 3TUM | Onpedensimeb TUTI XAMUYECKOH CBS3U 1O Gopmyrie
TUIIOM PEIIETOK. BEILECTBA.
JdemMoHcTpaumu. Buneodparmentet  u  cnmaiiasl | [Ipusodums mpuEMEPHI BEIIECTB ¢ KOBAJTCHTHOW CBS3BIO.
«KoBaneHTHass  xuMmHu4Yeckas cBs3b».  Komtekuus | Yemanaenueams NpUUMHHO-CIEICTBEHHBIE CBS3U MEXTY
BEIIECTB  MOJICKYJISJPHOTO H  aTOMHOTO CTPOEHHS. | COCTaBOM BEIIECTBA U BUJIOM XUMHUUYECKOU CBSI3U, MEXKITY
Mopenu MOJIEKYJASIPHBIX U aTOMHBIX KPUCTAJUIMYECKHX | KOBAJIEHTHOM CBS3bIO U KPUCTAIIMYECKUM CTPOECHUEM
PEIETOK. BEILECTBA, MEXKAY KPUCTANIMYECKUM CTPOEHHUEM BEILECTBA
1 ero (M3NYECKUMHU CBOMCTBAMU
59 | KoBanentHas DJIEKTPOOTPULIATENBHOCTD. Psif Obvsichamb, 4YTO TaKOe KOBAJCHTHAsl TOJIAPHAs CBS3b,
HoJIsIpHast aNeKTpooTpunareabHocTu. KoBaneHTHas nmomnsipHas AIEKTPOOTPULIATETTLHOCTD, BO3TOHKA MJIU CYOJTUMAIHSI.

XUMHUYCCKas1 CBA3b

XUMu4eckast ¢Bs3b. Junons. Cxembl 00pa3oBaHus
KOBJICHTHOM MOJISIPHOM CBSI3M [Tl OMHAPHBIX
COEMHEHN . MOJIEKYIISIpHBIE U aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKN, CBOMCTBA BEILECTB C 3THM

TUIIOM PELIETOK.

Cocmasnsamov cXeMbl 00pa30BaHMs KOBAIGHTHOM MOJIIPHOM
XAUMUYECKOW CBSI3H.

Hcnonvzosamsv 3HaKOBOE MOJECIIUPOBAHUE.
Xapaxmepuzoeams MexaHU3M O0pa3oBaHUS MOJSPHOU

KOBAJICHTHOMH CBSI3H.
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JdemoncTpauun. Mojenu MONEKYISPHBIX M aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

Onpedenssms TN XUMHYECKOH CBsi3u 10 (opmyre
BEIIECTBA.

Ilpu6eooums MpuUMeEpHl BEIIECTB C KOBAJICHTHOMN IMOJISAPHOM
CBSI3BIO.

Yemanaenusamb TPUYUHHO-CIEACTBEHHBIE CBS3U MEXKIY
COCTaBOM BEIIECTBA W BHJIOM XMMHUYECKOH CBS3H, MEXIY
KOBAJICHTHOW CBSI3pI0 M KPUCTALIMYECKHUM CTPOCHHEM
BEIIECTBA, MEXKAY KPUCTALIMYECKHM CTPOCHHEM BEINECTBA
U ero (pM3UYECKUMHU CBOMCTBAMHU.

Cocmasnsms  GopMylbl  OWHAPHBIX COCAMHEHHH  TI0
BAJICHTHOCTH W HAX0OUmMb BAJEHTHOCTH DHIIEMEHTOB IO
(dopmyse OMHAPHOTO COSAMHEHUS.

Hcnonvzosamo MaTepruajIbHOC MOACINPOBAHUC
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Merayuinueckasa

XUMHYCCKass CBA3b

Merannuueckass XMMHYECKasi CBS3b M METAJUIMYECKas
KpucTajuinueckas pemerka. CBolcTBa BEUIECTB C ATUM
TUIIOM PEILETOK. Ennnas npupoma XUMHYECKUX
CBSI3€M.

JeMmoncTpanuu. BugeopparMeHTs! U ciai bl
«Metaimuueckass xuMuueckas cBsizb». Kosexkuus
«MeTalipl U CILUIABBI».

JlabopaTopHblie onbIThI. 29. M3roToBieHue Moaenu,

ObvscHamb, 9TO TAKOE METATMYECKAs CBSI3b.

Cocmasnsams  cxeMbl ~ OOpa3oBaHHSI  METALTAYECKOMN
XUMHUYECKOW CBSI3H.

Hcnonv3osams 3HaKOBOE MOJIETUPOBAHHUE.
Xapaxmepuzoeamu MEXaHU3M oOpa3oBaHus
METAJIJTNYECKOH CBS3HU.

Onpedenssms TN XMMHUYECKOM CBsi3u 10 (opmyre

BCIICCTBA.
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WUTIOCTPUPYIOIIEH CBOMCTBA METAJIIMYECKON CBSI3U

IIpu6ooums IpuMephI BEIIECTB ¢ METAUIMYECKON CBS3BIO.
Yemanaenueamb TpUUYMHHO-CIEACTBEHHBIE CBS3U MEXKIY
COCTaBOM BEIECTBA W BHUJIOM XUMHUUECKOWU CBSI3H, MEXIY
METaJUIMYECKOM CBSI3bI0 M KPUCTAUNIMUYECKUM CTPOCHUEM
BEIIIECTBA, MEXKIY KPUCTAIIMYECKAM CTPOEHHUEM BEIeCTBA
1 ero PU3NYECKUMH CBOWCTBaMH.

Hcnonvzosamo MaTCpruaJIibHOC MOJACINPOBAHNUC

61 Crenenb okucnenusi | Crenens okuciaeHus. CpaBHEHUE CTENEHHU OKUCIICHUS U | OOwscHAMDb, YTO  TaKO€  «CTCNCHb  OKWCIICHHUS»,
BaJIeHTHOCTH. [IpaBuiia pacuéra cTeneHeil OKHUCIICHHS | «BAJICHTHOCTDHY.
1o GopMylIaM XMMHUUYECKUX COSIMHCHUN Cocmasnsams  GopMynnbl OWMHApPHBIX COCAUHEHUN Ha
OCHOBE 00IIETO Croco0a X Ha3BaHUM.
Cpasnusambs BAIIEHTHOCTb U CTENIEHb OKUCIICHUSL.
Paccuumeieams ~ cTenieHH  OKHCIEHHUS 10  (opMmyliam
XUMHUYECKUX COeOUHEHUN
62 OKHCIUTEITEHO- OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH. ObvscHsms, 9TO TAKOE OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIC
BOCCTaHOBUTENbHBIE | OTipefieieHe CTeneHeld OKUCICHHS JIS 3JEMEHTOB, | pEaklUH, OKUCIUTENb, BOCCTAaHOBUTEIb, OKHUCIICHHE,
peakuu oOpa3yloIlMX BEILIECTBA pa3HBIX KiIaccoB. Peakiuu | BoccTaHOBIEHUE.

HOHHOTO 0OOMEHA M OKUCIMTEIIFHO-BOCCTAHOBHUTEIBLHEIC
peakuuu. OxucianuTesb U BOCCTAaHOBHUTCIIb, OKUCIICHUC U
BoccTaHoByeHue. CocTaBlicHHE ypaBHeHI/Iﬁ OKHCIIUTECIb
HO-BOCCTAHOBHUTCIIbHBIX

peaKkuuu METOA0M

Knaccuguyuposams xumudeckue peakuuil M0 IPU3HAKY
«U3MEHEHHE CTEeTIeHEN OKUCIICHUS 3JIEMEHTOB.
Onpeodensimb OKUCIUTENb U BOCCTAaHOBHUTEIb, IPOLECCHI

OKHMCJICHUA U BOCCTAHOBJICHUA.
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JIEKTPOHHOTO OasiaHca. Hcnonvzoeame 3HaKOBOE MOIEIMPOBAHNE
JdemMoncTpanuu. B3auMozeicTBue LHMHKA C CEpoOH,
comssHOM  kucnmoTtou, xiopunmom wmenu(ll). Topenme

MarHus. B3auMopnencTBrue XJIIOpHOW U CEPOBOIOPOIHOM

BOJIBI
63 OO0oOmenne u cucrematusanus 3HaHui mo Temam «llepumomnueckuit 3akoH u Ilepuommueckass cucrema XuMu4eckux siaemeHToB [I.1.
MenpeneeBa u ctpoerue atoMa» u «CTpoeHue BenecTBa. OKUCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIIAI
64 KoutponwsHas padora nmo temam «lleproandeckuii 3akoH u [lepuoandeckas cuctema xumudeckux snneMeHToB J.M. MeHeneeBa u ctpoenue
atoma» u «CtpoeHune BemecTBa. OKACIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKITHI
Pesep | 64
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IIpumepHoe TeMaTHYeCKOE IVIAHUPOBaHUE 9 Ki1acca
(2 4 B Hexes10,Bcero 70, u3 HUX 4 4 — pe3epBHOE BpeM).

Home
pa
ypoK Tema ypoka OcHoOBHOe coxep:kaHne XapaKTepHCTHKA OCHOBHBIX BH/IOB AT ILHOCTH
OB ypoka o0yyaroumxcs (Ha ypoBHe yueOHBIX JAeiicTBMIl)
n/n
IloBTOpeHue 0 00001IeHUE CBeIeHMIT 110 Kypcy 8 Kiacca. Xumunuyeckue peakuus (5 4)

1 Knaccuduramus bunapubie coenunenus. Okcuasl coneoOpasyronme u | Xapakmepuzosams OKCUIBI, THAPOKCHUILI (OCHOBAHWS,
HEOPraHUYECKUX HecoJeobpasyonme. I'npokcuapl: OCHOBaHU4, | aM(poTepHbIE TUJIPOKCUIBI, KU CJIOPOJICOIEpIKAIIE
BEILECTB U UX amdoTepHbie, KUCIOThL. CpeaHue, KUCIble, OCHOBHBIE | KUCIOTHI) M COJIM TI0 IIaHY: COCTaB, CIIOCOOBI 00pa3oBaHUs
HOMEHKJIaTypa COJIH. Ha3BaHMM, XapaKTepHble CBOWCTBA U MOIyYECHHE.

JemoncTpamuu. O3HakomieHHE C  KoJuleKuusMu | Kraccugpuyupoeams OKCHUIBI, THAPOKCHABI (OCHOBaHUS,
MeTalioB ¥ HemerayuioB.  O3HakomiieHHE  C | aM(oTepHbIe TUJIPOKCUIBL, KU CJIOPOJICOAepIKaIIe
KOJUIEKIIUSIMH OKCUJIOB, KUCIJIOT U COJIeH KUCJIOTBI) ¥ COJIM 10 PA3ITUYHBIM PU3HAKAM.
Ymems  monTBepkIaTh  XapaKTEpUCTUKY  OTAEIBHBIX
NpEJICTaBUTENCH  KIAacCOB  HEOPraHMYECKUX  BELIECTB
YPaBHEHHMSIMU COOTBETCTBYIOIMX PEAKIUA.
Packpvieame B3alMOCBS3b MEXTY K1accaMu
HEOPraHMYECKUX COCAMHEHMI, KaK TeHETHYECKYIO

2-3 | Knaccuduxanus OO06o00ueHNe CBEOCHHH O XUMHUYECKMX peakuusx. | O0vicHAmb TIOHATHUS «XUMUYECKas PEaKUuus», «PeaKkuuu
XUMHUYECKUX Knaccudukanusi XMaMUYECKMX PEAKUUN MO PAa3IMYHBIM | COCIUHEHUS», «PEAKIUN PA3T0KEHUS», «PEAKIIUT 0OMEHay,
peakiuii mo OCHOBAHHUSIM: COCTaBY U YHCIy pPEardpyloIX MU | «pEeakIUd  3aMeLCHUs», «pPeakuuu  HeHTpanuzanumny,
pa3IuYHBIM o0pasylommxcsi  BEIIECTB,  TEIJIOBOMY  J(PJEKTy, | «OK30TEepMHYCCKHE peaxuumn, «OHJ0TEPMUYECKHE
OCHOBAHUSIM HAIpaBJICHUIO, M3MEHEHHUIO CTENEHEH OKHCIEHUs | peakuumn»,  «oOpaTUMble  peakuuy,  «HeoOpaTHMble
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AJIEMEHTOB, OOpPa3yIOIMX pearupyrolme BeIECTBa,
(aze, UCMOIB30BAHHIO KATAIN3ATOPA.

JlabopaTtopubie onbIThl. 1. BzaumoneiictBue
aMMHaKa u XJIOpOBOAOPOA. 2. Peaknus

HedTpanu3auuu. 3. HaGmonenue TtermioBoro 3ddexra
peakiuu HeWTpanuzauuu. 4. Bzaumonelicrue cepHoi
kacnoTel ¢ okcuaoMm wmemu(Il). 5. Paznmoxenue
MEePOKCH/Ia BOJIOPO/IA C TIOMOIIBIO KaTalla3bl KapTOQeIs

peaKun», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUIY,
(TOMOTE€HHBIE  PEaKIHUH», «TCTEPOTCHHBIC  PEaKIUN»,
«KaTaJIUTUYECKUE peaxkuumn, «HEKATATU TUYECKHIE
peaKIum», «TerIoBor dYPPEKT XUMHIECKON PEAKITUN.
Knaccuguyuposams xummudeckre peakuuu MO Pa3IHYHbIM
OCHOBAHUSIM.

Onpedensims OKUCIUTENh U BOCCTAHOBUTENb, IPOLIECCHI
OKHCJIEHUS U BOCCTAHOBJICHHUSL.

Habnooames n onuceieams peakuy Mex 1y BEIIECTBAMHU C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUU

4-5

[Tonsitue o ckopocTH
XUMHUYECKOU
peakuunu. Karanus

[lonsitue o ckopoct XxuMUueckoil peakuuu. daxropsl,
BJIMSIONME Ha CKOPOCTh XHUMHUYECKUX PEaAKLHM:
IIPUPOJA PEATHPYIOIMX BEIECTB, MX KOHIIEHTpaIus,
TeMIleparypa, IUIOIA/Ib CONPUKOCHOBEHUS, HaJM4ue
Karanu3aropa. Karanms.

JdeMoHcTpauuu. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOU
peakuuu OT MPUPOIbl PEATUPYIOIIMX BEILECTB.
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUH OT KOH-
LEHTPALIMU PEarupyIOIIMX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOM pEeaKINu OT IIOLIRAIN
CONPUKOCHOBEHU S PEarupyroIX BEIIECTB («KUTISIMM
CII0I1»). 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIUU
OT TEMIIEPATYPhl PEATUPYIOIMX BEIIECCTB.
JlaGopaTopHblie ONbITHI. 6. 3aBHCUMOCTH CKOPOCTH
XMUMHYECKON PEAKIUU OT IPUPOJIbI Pearupyronmx
BEIIECTB HA IIPUMEPE B3aMMOICUCTBUS pACTBOPOB
THOCYAb(ATAa HATPHUS U XJIOpHUIa Oapwus, THOCYIb(daTa
HaTpHs U COJSTHOU KUCIOTHI. 7. 3aBUCUMOCTb CKOPOCTH
XAMHYECKOW PEAKIIUU OT MPUPOJIbI METAJUIOB IIPU UX
B3aUMOJICIICTBUU C COJISTHOM KUCTOTOM. 8. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOM PEeaKINU OT MPUPOJIbI KUCIOT

Ob6vscHAmMb, 9TO TAKOE «CKOPOCTh XUMUUYECKON PEaKIIUU.
Apeymenmupoeams BHIOOP €IUHUL U3MEPEHHS VP.
Ycemanasnueams pUYMHHO-CIICICTBEHHBIC CBSI3U BJIUSHUS
pa3nuYHbBIX (AKTOPOB HA CKOPOCTh XUMHUUYECKUX PEaKIIHi.
Habnooams m onucviéams peakiiuu MEX]y BEIIECTBAMH C
TTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
Ilposooums  OMBITHI, TOATBEPKAAIONME 3aBUCHUMOCTh
CKOPOCTH XMMHUYECKOH PeaKIy OT Pa3TUIHBIX (AKTOPOB




65

MPH B3aUMOJICCTBUHU UX C )KeIe30M. 9. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOM peakuuu oT Temneparypsl. 10.
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUU OT
KOHIIEHTpanuu. 1 1. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIUU OT IO COTPUKOCHOBEHHUS
pearupyrommx BemecTB. 12. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peakIiu OT KaTajau3aTopa

Xumnuyeckue peakuuu B pacteopax (10 4)

6 Onekrponutrdeckasi | [lonstne 00  SIEKTPONMTHYECKOW  IUCCOIUAIUH. | Xapakmepuzoeamv MMOHSATUS <QJIEKTPOJIUTHYECKAS

I CCOLM AL DJIEKTPOJIUTHI u HEDJICKTPOJIUTHI. MexaHu3M | TUCCOLMAITUAS, «AJIEKTPOTUTHIY, «HEITCKTPOTUTHD.
JUCCOIIMALINI AJIEKTPOJIIMTOB C Pa3IMYHBIM XapakTepoM | Yemanasnusames TPUUMHHO-CIAEACTBEHHBIE CBS3U MEXKAY
cBs3U. CTeneHb SJIEKTPOJUTUYECKON AUCCOLUMAIUM. | TPUPOIOH SIEKTPOIUTA U CTEIEHBIO €0 IMCCOLUAIUH.
CunbHBIC U c1a0bIe DJIEKTPOJIUTHI. Yemanasnusams TPUUUHHO-CIEACTBEHHBIC CBSI3U MEXITY
Jdemoncrpanuun. VcnpiTaHue BEHIECTB U UX PACTBOPOB | TUIIOM XUMHUYECKOW CBSI3U B DJIEKTPOJIUTE U MEXaHU3MOM
Ha 3JEKTPOIIPOBOJIHOCTE €ro JUCCOIIMAIlHH,

JladopaTopuble ombIThI. 13. Jluccomuanus ciadbIX
AJIEKTPOJIMTOB HA MPUMEPE YKCYCHOM KHCIIOTHI.

7 OCHOBHBIC OCHOBHBIE TIOJIOKEHUSI TEOPUU DICKTPOIUTHYECKOU | Xapakmepuzosamb TIOHSATUS «CTENEHb JIUCCOLIMALIUNY,
MOJIOKEHHST Teopuu | aucconuanuu. Knaccudukanuss MOHOB U MX CBOWCTBA. | «CHJIbHBIC  JIEKTPOJUTHI»,  «CHa0ble  AIEKTPOJIUTHDY,
ANeKTpouTHYeCKOM | KMCIOTBI, OCHOBaHUSA M COJIM KaK SJEKTPOIUTHI. WX | «KaTHOHBI», «QaHUOHBI», «KUCJIOTHI», «OCHOBAHUSD, «COJM».
nuccornanuu (T3/]) | kmaccudukanust 1 AECCOMAIHS. Cocmasnams ypaBHEHUS HIEKTPOJIUTHUECKON U CCOLIM AN

JeMoHcTpanuu. 3aBUCHMOCTb 3JIEKTPOIPOBOJHOCTH | KUCIIOT, OCHOBAHUH U COJIEH.
YKCYCHOM KHCIIOTBI OT KOHIEHTpauuu. JIBmwxenue | Uinocmpupoeams TIpUMEpaMHd OCHOBHBIC TTOJIOKEHUSI
OKpAIlEHHBIX KOHOB B AJICKTPUYECKOM ITOJIE. TEOPHH IJICKTPOTUTHUECKON TUCCOIIHAIUH.
Paznuuame  KOMIIOHEHTHI  JIOKa3aTENbCTB  (TE3MCOB,
apryMeHTOB U (POPMBI JTOKA3aTEIIbCTBA)
8—9 | Xumuueckue O6ume xuMHYECKHE CBONCTBA KUCIOT: H3MEHEHUue | Xapaxmepuszoeams 0OLUME XUMUUYECKHE CBOMCTBA KHCIOT C

CBOICTBA KUCJIOT B
CBETE TCOPUU

OKpacKl MHJIUKATOPOB, B3aMMOJCHCTBUE C MeTallJIaMH,
OKCHJIaMH ¥ THUAPOKCHJIAMU METAIJIOB U COJIMHU.

MO3UITAN TEOPUH DICKTPOTUTUUECKON JUCCOIHAIIUH.
Cocmaensams  MOJNEKYISpHBIE, TOJHBIE W COKpalEHHBIE
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3JIEKTPOJIUTUYECKON | MosekynspHble U HMOHHBIE (IIOJHBIE M COKpAIEHHBIE) | HOHHbIE YPAaBHEHUSI pEaKIil ¢ y4acCTHEM KHUCIIOT.

U CCOLMALNT ypaBHEHU S peakuii. XUMHYECKUI CMBICH | Apeymenmupoeams BO3MOXKHOCTb MPOTEKAHUS PEAKUUM C
COKpalCHHBIX  yYpaBHEHUU. YCJIOBUS TPOTEKAHMS | y4aCTHEM KHUCJIOT Ha OCHOBE mpaBuiia beproiie u  psaa
peakuuii Mexay JJeKTPOJUTaMH 10 KOHIA. Psj | akTHBHOCTH METaJIOB.

AKTUBHOCTH METAJUIOB. 1Ipo60o0ums ONBITHI, TOATBEPKAAOIIME XUMUUECKUE
JlabopaTopubie onbIThI. 14. l3MeHeHHE OKpacKd | CBOMCTBA KHCIJIOT, C COOJIIOICHUEM MTPABUI TEXHUKU
WHAUNKATOPOB B  KUCIOTHOM cpene. 15.Peakmus | 6e3omacHOCTH.
HEUTpanu3aluu  pacTBopa WEJIOYM  pa3Iu4HBIMU | Habatooams U onucwiéams peakiuy C y4aCTUEM KUCIIOT C
kucimotamu. 16. [lonydernune ruapoxcuna meau(Il) u ero | mOMoOIIBIO pycCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
B3aUMOJICICTBHE C PA3IMYHBIMU KUCIOTAMH.
17. BzauMopaeiicTBUE CHIBHBIX KHCJIOT C OKCHJIOM
meau(ID). 18-20. BsauMmozeiicTBHE  KUCIOT C
metayuiamu. 21. KadyecTBeHHas peakuus Ha KapOOHaT-
noH. 22. IlonyyeHue cTyqHsI KpEMHHEBOM KHUCIIOTHI.
23. KauecTBeHHas peakius Ha XJIOpPHA- WK cylbdar-
HOHBI

10 XUMHUYECKHE OOupe XUMHUYECKUE CBOMCTBA menoueit: | Cocmasnsmes  MOJIEKYJApHbIC, TOJMHBIE W COKpAICHHbIE

CBOMCTBA OCHOBAaHMH | B3aMMOJICHCTBUE C KUCJIOTAMH, OKCUJAMU HEMETAJIOB, | MOHHBIE YPABHEHUSI PEAKIMM C yJaCTUEM OCHOBAHMU.

B CBETE TEOPHUH COJISIMH. OOume XAMHUYECKHIE CBOWCTBA | Apeymenmuposams BO3MOXKHOCTH NMPOTEKAHUS PEAKIUN C

AJIEKTPOJIUTUYECKON | HEpaCTBOPUMBIX  OCHOBAHHUI: B3aUMOJIEHCTBHE C | ydacTHEM OCHOBaHMII Ha OCHOBe IpaBuia beprome.

JTUCCOIMALNT KUCIIOTaMH, pa3JIoKEHUE MPU HArPEBAHUU. Ilpo6oOums  ONBITHI, TOATBEPKAAIONME XAUMHYECKUE
JlaGopaTopubie onbIThl. 24. lI3MeHEHHE OKpAaCcKd | CBOMCTBA OCHOBAHUM, C COONIOACHUEM TPaBUJI TEXHUKU
WHAUKATOPOB B IICIIOYHON cpene. 25. B3aumonelictBue | 6e30macHOCTH
menoyel ¢ yrmiekdcibiM razom. 26. KauectBenHas | Habarooams M onuceléams PEAKUU C YUaCTHEM KHCIOT C
peakuuss Ha KaTMOH aMMoHusA. 27. [lomydeHue | MOMOIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMHU
runpokcuaa meau(ll) u ero pasnoxenue

11 XUMUYECKHUE OO0nme XMMHUYECKue CBOMCTBA CPETHUX COJICH Xapaxkmepuzosams o0OIWE XUMHUYECKHE CBONCTBA COJIEH C

CBOMCTBA COJIEH B
CBETE TEOPUU
AJIEKTPOJIM TUUECKOM
JHUCCOLMAIIN

B3aMMO/ICHCTBHUE C KUCIOTaMH, IIEJI0YaMHU, COJIIMHU U
MeTtaniaamMu. B3anMonelcTBrE KHCIIBIX COJIEH CO
IIEJIOYaMHU.

Jlabopatopubsie  ombiThl. 28.  BzauMmopnelictBue
kapOoHaToB ¢ kucjaoramu. 29. TlonydeHune ruipokcuaa

MO3ULINI TEOPUU IIEKTPOIUTUUECKON TUCCOLHAIUU.
Cocmaénams MOJNEKYISpHbIE, TOJHbIE W COKPALEHHbIE
WOHHBIC YPABHEHU S PEAKIUIl ¢ yHaCTUEM COJIEH.
Apeymenmuposams BO3MOXKHOCTb NPOTEKAHUS PEAKUUN C
y4acTHEM COJIEW Ha OCHOBE MpaBuiia beprosuie.
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xene3a(lll). 30. BzaumonericTBue xene3a ¢ pacTBOpPOM
cynbdara menu(ll)

IIpo6ooums ~ ONBITBI, TOATBEPXKAAIONEC  XUMHYECKUE
CBOWMCTBA COJICH, C COOJIFOJICHHMEM TMpaBUJ TEXHUKU
0€30I1aCHOCTH.

Habnooams n onuceieams peakiuv C ydacTHEM COJICH C
MOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMHUU

12 [Tonsarue o ['maponus, kak oOMEHHOE B3aMMOJCUCTBUE cCOJiel ¢ | Yemawnasnusams 3aBUCHUMOCTh MEXKIY COCTaBOM COJIM U
TUJPOJIN3Ee COen BOAOH. ['Maposin3 conu CUIIBHOTO OCHOBaHMS U c1a0oil | XapakTepoM I'MIpoJin3a
KUCIOTBI. ['MAponmu3 comm ciaboro OCHOBaHUS W | Ananu3upogams Cpelmy pacTBOpa COJH C  ITOMOIIBIO
cunpHOM KucnoTsl. [llkama pH. WHAUKAaTOPOB
Jdemonctpanuu. OrnpeneneHue xapakrepa cpensl B | [Ipocnosuposams TUI THAPOJIM3a COJM HAa OCHOBE aHAIM3a
pacTBOpax COJIeH. ero (hopmysbl
13 [pakTuueckas CBolicTBa KHCIIOT, OCHOBaHUH, OKCHUAOB U coyieil B | Ymems» oOpam@rbcs ¢ 1a0OpaTOpHbIM OOOPYIOBAHUEM U
pabora 1. Pemenue | cBere TEOPHHM AIIEKTPOJUTHYECKOW JUCCOLMAIMKA U | HAIpeBaTENbHBIMU ~ NPUOOpaMH B COOTBETCTBHHM  C
SKCHEPUMEHTAIIBHBIX | OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM. MpaBUJIaMU TEXHUKU O€30M1aCHOCTH.
3aay = MO TeMe Habno0ams cBONCTBA AIIEKTPOIUTOB U MPOUCXOISIMX C
«QJIEKTPOIUTHYECKA HUMH SIBJICHU.
S AUCCOIAALIHSD) Habniooams w  onucviéams peakuuu C  ydacTHEM
AJIEKTPOJIMTOB C IOMOIIBIO €CTECTBEHHOIO (PYCCKOTO HIIU
POIIHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposamb BBIBOJIBI MO pe3ylbTaTaM MPOBEICHHOTO
HKCTIEPUMEHTA
14 O0o0meHne 1 cucTeMaTr3amus 3HaHU I 110 TeMe «XUMUYECKUEe PEaKIIUH B paCTBOPaX JIEKTPOIUTOBY
15 KonTponbHas pabota 1 o reMe «XMMHYECKHE PEAKIIMU B PACTBOPAX AJIEKTPOIUTOBY
HemeTtasibl 1 UX coequHeHus1 (25 1)
16 OO0mas CtpoeHre aTOMOB HEMETAIIJIOB U UX MOJIOKEHHUE B ObvscHAmMb, 9TO TAKOE HEMETAILIIBI.
XapaKTepUCTHKA [lepuoanueckoii cucreme. Psn Cpasnuséams aNnOTPONHBIC BUJOU3IMEHEHUS KUCIOPO/IA.
HEMETAILIIOB aneKkrpooTpunarenbHoctu. Kpucrammmueckue peni€tku | Packpviéams NPpUUMHBI AJJIOTPOIIHH.

HEMETAJIJIOB — MPOCTBIX BEIECTB. AJUIOTPONUS U €€
npuunHbl. usnyeckue cBoricTBa HeMeTauoB. Ooume
XUMUYECKHE CBOMCTBA HEMETAJUIOB: OKUCIUTENbHBIC U
BOCCTAHOBUTEJIbHBIE.

Xapakmepuaoeamb XUMHUYECKUE DJJICMCHTBI-HEMETAJIJIbI U
MPOCThIC BCHICCTBA-HCMCTAJIIBI: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC )51
XMMHYECKHE CBOMCTBA HEMETAJIJIOB.

ObwvscHamb 3aBHCHUMOCTb OKHCJIHUTCIBHO-




68

Jemoncrpauun. Komiekuuss HeMetamioB. Mojaenu
KPUCTANIMYECKUX PEIIETOK HEMETaJUIOB: aTOMHBIE U
MOJIeKyJIsipHbIe. O30HATOp M TPHUHIUIIBI €r0 PadOTHI.
['opeHne HeMeTaIOB — MPOCTHIX BEINECTB: CEPHI,

docdopa, TpeBECHOTO YIJIsl.

BOCCTAHOBUTENbHBIX  CBOMCTB (WM  mpedcKkazvléamby
CBOMCTBA) 3JEMEHTOB-HEMETANIOB OT HX IOJIOKEHUS B
[Tepuoguueckoii cucreme xumuyeckux saeMeHToB /I, .
MeHn ieneena.

Yemanaenueambs TpUUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY
CTPOGHHMEM  aToMa, XUMHYECKOM  CBSI3bIO,  TUIIOM
KPUCTAJUTMYECKOW PEHIETK HEMETAIJIOB U UX COSAUHEHUH,
UX (U3MYECKIMH CBOICTBaMH.

/Jloka3viéamb OTHOCUTENBHOCTh TMOHSATHH «METa» U
«HEMEeTaJD»

17 OOmas ['aymorenbr, cTpoeHWMe WX aTroMOB MW MOJeKyl. | Xapakmepuzosams cTpoeHue, (U3NUECKUEe U XUMUUYECKHE
XapaKTepUCTHKA dusnueckue W XUMHUYECKHE CBOICTBAa TaJOI€HOB. | CBOIMCTBA, MOJy4Y€HHE W MPUMEHEHUE TaJOTeHOB B IJIAaHE
sanemeHToB VIIA 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB TaJOT€HOB B | OOIIET0, OCOOEHHOTO U SIUHUYHOTO.
rpynnbl — 3aBUCUMOCTH OT UX noyiokeHus B llepmonmueckoit | Yemanagnusams NpUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY
TaJlOTeHOB cucreMe. HaxoxzaeHue rajoreHoB B NpPUPOJAEC U MX | CTPOEHHEM  aTOMa,  XMUMHUYECKOM  CBS3bIO,  THUIIOM

MoJy4eHue. 3HaueHHe U MPUMEHEHUE TaJIOTeHOB. KPUCTAJUTMYECKOW PEMETKN TAIOTEHOB, WX (PH3UYECKUMH U
Jdemoncrpamun. OOpa3ibl TaJOTeHOB — MPOCTHIX | XUMMUYECKUMHU CBOMCTBAMHU

BEUIECTB. B3anMMoAEeNCcTBUE TaJOreHOB € METAJLIAMM.

BriTecHenne ximopa 6poMoM MITH MOJa U3 PACTBOPOB MX

coJieit

18 CoenuneHust ["anoreHoBOOPOIBI M COOTBETCTBYIONME UM KHCIOTHI: | Xapakmepuzosams cOCTaB, (U3MYECKHE U XUMHUYCCKUE
raJoreHoB MIJIAaBUKOBAs, COJIsiHas, OpOMOBOJIOpO/IHAsA, | CBOMCTBA, TMOJYy4€HHE M MNPUMEHEHUE COEAUHEHUH

MOJOBOAOPOIHAS. lanmorenuapl. KauecTBeHHBIE | TAJIOTEHOB C MCIOJIB30BAHUEM PYCCKOTO (POIHOTIO) SI3bIKA U
peakiuu Ha TaJIOTEHU/I-MOHBI. [Ipumenenue | s3pIKa XUMUH.

COEIMHEHU TaJIOTEHOB U X OMOJIOTHYECKask POJIb.
JMemoncTpanus. Komiekius NpupoIHbIX COEIUHEHNUN
xJ10pa.

JlabopaTopHbie onbiThl. 31. Pacio3naBanue
raJOreHH/1-MOHOB

Hasvieams coequHEHHST TaJOI€HOB IO
cocmasnams GOPMYIBI 110 UX HA3BAHUIO
Yemanaenusams TPUYUHHO-CIICACTBEHHBIC CBSI3U MEXTY
XUMHUYECKOW CBSI3bI0, THUIIOM KPHCTALUTUYECKOW PEIICTKU
COCIMHECHUU TaJIOTCHOB, UX (U3UUYECKUMHU U XUMUUYCCKUMH
CBOMCTBaMH.

Ilposooums, Habr0OamMv W  ONUCHIBAMb XUMUYECKUN
OKCIIEPUMEHT 110 PACIO3HABAHWIO TAJOTCHHJI-MOHOB C

dopmyne u




69

cOOJTI0/IEHUEM TTPABUJI TEXHUKU OE30TIaCHOCTH.

Bvinonnsams  pacyeTpl MO XUMUYECKHM (GOpMylIaM H
VPaBHCHHSAM  pPEaKIUi, TMPOTEKAIIMX C  y4acTHEM
COCIMHEHNH raJIOreHOB

19 [IpakTnueckas ConsHasi KACIOTa — CUJIBHBIA 3JEKTPONMT. Tunuunble | Ymems oOpam@rbes ¢ J1abOpaTOpHBIM OOOPYIOBAHUEM U
pabota 2. peaKuuu KUCIOT: B3aUMOJEWCTBHE C MeTaylaMH, | HarpeBaTeIbHBIMU ~ NpUOOpaMHM B COOTBETCTBHH  C
«3yueHre CBOMCTB | OCHOBHBIMH U aM(pOTEPHBIMH OKCHAaMU, OCHOBAHUSMH | MpaBUIIaMHU TEXHUKU OE30MIaCHOCTH.

COJITHOM KHCIIOTBI» | U amM(pOTEepHbIMU TUJIPOKCUIAMH, consMu. | Habnrooams cBOWCTBA 3IJIEKTPOIMTOB U MPOUCXOISIMX C
KauecTBeHHast peakius Ha XJIOpUI-HOH. HUMH SIBJICHUH.
Habniooams WM onucviéams  peakuquu C  ydyacTHEM
AJIEKTPOJIUTOB C MOMOUIBI €CTECTBEHHOIO (PYCCKOTO WU
POIIHOTO) SI3bIKA U SI3bIKA XUMHUH.
Dopmynuposamb BBIBOJBI M0 pe3ynbTaTaM MPOBEIECHHOIO
JKCIEPUMEHTA

20 OO6us OO0uas xapakrepucTHka 3JeMeHTOB VI A — rpynmsl. Jlasamb  OOIIyI0  XapakTePUCTUKYy aToMaMm, IIPOCTHIM
XapaKTepuCTHKA Cepa B mpupojie u e€ nonydeHue. AJuIOTpOIHbIE BEILIECTBAM M COEIMHEHUSM XaJIbKOI€HOB B 3aBHUCHUMOCTH OT
snemeHToB VI A - MoM(UKAIIUU CEPBI U UX CBOMCTBA. XUMUYECKHE ux nonoxxenus B [lepuoanueckoii cucreme.
xanbkoreHoB. Cepa | cBolicTBa cepbl U €€ IPUMEHEHUE. Xapaxkmepuzoeéams CTPOCHUE, AJUIOTPONHS, (PU3UUECKUE U

JdemoncTpauun. B3aumoaeiictBue cepbl ¢ METa/UIaMU. | XMMUYECKHE CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE CEPBHI.

I'openue cepsbl B KUCIOPOE Yemanaenusams NPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTPOEGHHMEM  aToMa, XUMHYECKOM  CBSI3bIO,  TUIIOM
KPUCTAUIMYECKON pEmETKr cepbl, e€ (u3nueckumMu u
XUMUYECKUMH CBOMCTBaMH.
Bvinoanames  pacd€tel 1O  XUMHYECKUM (opMylnam |
YpaBHEHUSIM PEaKLIHil, MPOTEKAIOIMX C Y4aCTUEM CEpHI.
Ilposooums, Hab0OamMb W  ONUCHIBAMb XUMUYECKUN
SKCIIEPUMEHT IO TOPEHUIO Cephbl Ha BO3AYXE M B KHCIIOPOJIE
C cOOMI0/IeHNEM TTPaBUJII TEXHUKU O€30MaCHOCTH

21 CepoBojiopoa 1 CepoBOJIOpO: CTPOCHHE MOJCKY/IbI, (Quinueckue W | Xapaxmepuszoéamsv cOCTaB, (PU3NUYECKHE W XUMHYCCKUC

CYb(UIBI

XUMUYECKHE, TToJydeHue U 3HaueHue. CepoBoaopoaHas
kucinora. Cynbhusl U UX 3HaYeHUE. JIIOMIHOQOPHI.
Jemoncrpanus. Komtekius cynbQuIHbIX py/I.

CBOICTBA, MOJy4EHUE U NIPUMEHEHUE COCAMHEHUU Cephbl B
CTENEHU OKUCIIEHHSI —2 C UCIOJIb30BAHUEM PYCCKOTO
(poAHOTO) SI3bIKA U SI3bIKA XUMUU.
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KauecTBenHast peakuus Ha cyabhuI-uoH

Haszvieamv coenMHEHUS CEPbl B CTEIICHU OKUCICHUSA —2 110
bopmyne u cocmasnams GOpMyYIIbI IO UX HA3BAHUIO.
Cocmaénams  MOJEKYJASpHbIE M HOHHbIE YpaBHEHUS
peaKuuii, XapakTepu3ylollke XUMHUYECKME  CBOMCTBa
COEIMHEHHUM CEpPhI B CTEIIEHU OKUCIICHUS —2.

Onucvléams ~ TIPOIECCHl  OKHUCIEHUSI-BOCCTAHOBJICHUS,
onpeodensimb OKUCIUTENb U BOCCTAHOBUTENb U COCMABIAMb
9JIEKTPOHHBIA OallaHC B pPEaKUUSIX C YJ4acTHEM CEpbl B
CTEIICHU OKMCIICHHS —2.

Yemanaenueams NpUUNHHO-CIEACTBEHHBIE CBSI3U MEXIY
XAMHMYECKON CBS3bI0, TUIIOM KPUCTAUIMYECKOW PEIETKU
COEAMHEHHUHN cepbl, MX (U3MUYECKUMH U XUMHUYECKUMHU
CBOWCTBAaMHU

22

Kucnoponusie
COEIMHEHUS CepPhI

Oxcun ceprui(IV), cepuucras kucimoTa, CyIbQUTHIL.

KauecTBeHHas peakius Ha Cynb(QUT-HOH.

Oxcup cepsi(VI), cepHas KUCIOTA, CYIb(ATHI.
Kpucrannoruaparel. KauecTBeHHas peakius Ha
CynbQar-1uoH.

JemoHncTpanuu. ObeciBeurBaHNE OKPAICHHbIX
TKaHE! U [[BETOB CEPHUCTHIM Ia30M.
B3anmonelictBue KOHIEHTPUPOBAHHON CEpHOU
KUCIIOTHI ¢ Meibto. OOyriIMBaHWE OPraHMYECKUX
BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.
JlaGopaTopHblie ONbITHI.

32. KadecTBeHHBIE peaKIIiK Ha CyIb(aT-HOHBI.

3anucvieams  GOpMyNIBl  OKCHJIOB CEpBI, HA3bl6amb WX,
Onucvigams CBOMCTBA HAa OCHOBE 3HAHMH O KHUCIOTHBIX
OKCHJIaX.

Xapaxmepuzoeams coCTaB, (U3NUECKHME W XUMHYECKUE
CBOMCTBA  CEpPHOM  KUCIOTBI  Kak  JJIEKTPOJUTA C
HCIIOb30BAHUEM PYCCKOrO (POJHOTO) si3bIKa M SI3bIKA
XUMHHU.

Cocmaenams  MOJEKYASpHbIE M HOHHBIE YPaBHEHUS
peaKuuii, XapakTepU3yIOIX XUMUYECKHE CBOMCTBA CEPHOU
KUCJIOTBI.

Pacnosnaéams cynbdar-noHsl.

Xapaxmepuzosams CBOWCTBA KOHIIEHTPUPOBAHHON CEPHOMH
KUCJIOTbl KaK OKHUCIMUTENSl C MCIOJIB30BAHUEM PYCCKOTO
(poIHOTO) SI3bIKA U S3bIKA XUMUH.

Cocmasnamu YpaBHEHUS OKHCIIUTENBHO-
BOCCTAHOBUTENBHBIX pPEAKUUH METOJAOM 3JIEKTPOHHOIO
OanaHca.

Bvinoanames  pacu€Thl 1O  XUMHMUYECKUM (opMmynam U
YPaBHEHMSIM PEAKLMIl, MPOTEKAIOIMX C y4aCTUEM CEpHOM
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KHCIIOTHI.
Habnooame v onucviéams XAMUYECKUN 3KCIEPUMEHT

23 [IpakTnyeckas CepHast kucioTa — CHJIbHBIN 3JekTponauT. CBoiicTBa | Ymems oOpam@Thesi ¢ J1abOpaTOpHBIM OOOpPYIOBAHHEM U
pabora 3. pa30aBIeHHONW CEpHOM KHUCIOThI, KaK THUIMYHOM | HarpeBaTeNbHbIMU  INPUOOpPaMH B  COOTBETCTBUM  C
«3ydeHne CBOMCTB | KHCIIOTHI: B3aMMOJICHCTBUE C METAJIIAMU, OCHOBHBIMU H | ITPaBUJIAMU TEXHUKH 0€3011aCHOCTH.

CEpHOM KHCIIOTBD» am@oTepHBIMHU OKCHJIAMHU, OCHOBaHUSIMHU u | Habnrooams cBONCTBA HJIEKTPOJIUTOB U IPOUCXOISIIMX C
aM(OTepHbIMU TUJIPOKCHJIAMH, coiisiMH. KauecTBeHHas | HUMU SBJICHUH.
peakuus Ha cynb¢aT-noH. Habniooams w  onucbieams peakuyl €  ydacTHEM
JIEKTPOJIMTOB C IOMOIIBI €CTECTBEHHOIO (PYCCKOrO HIIM
POJHOTO) SI3bIKa U S3bIKA XUMUHU.
Dopmynuposampb BBIBOIBI 10 PE3yabTaTaM IPOBEIECHHOTO
JKCIIEPUMEHTA
24 | OOwas OOmuas XapakTepucTHka 3JeMEeHTOB VA rpynmbl. A30T, | [Jaéams  OOLIyl0  XapaKTepUCTUKYy aTOMaM, IIPOCTBIM
XapaKTepUCTHKA CTpoeHHE aToMa U MoOJIeKyabl. Du3nueckue U | BElECTBAM M COEIMHEHUSM IMHUKTOI€HOB B 3aBUCHMOCTHU
XUMHUYECKUX XUMHYECKHE CBOWCTBA M INpPUMEHEHHE a30Ta. A30T B | OT UX mojoxeHus B [lepuoanueckoii cucreme.
37eMeHTOB VA IPUPOJIE U er0 OHOIOTHYECKask POJIb. Xapaxmepusosams cTpoeHue, PU3NYECKUE U XUMUYECKHE
rpynimsl. A30T JemoncTpamms. /Inarpamma «CocTaB BO3AyXay. CBOMCTBa, MOJyd4eHHME W  IpPUMEHEHHe a3ora ¢
BuneodparmenTs! u cnaiiapl «[Itnusn 6a3apb» UCIOJIb30BAaHUEM PYCCKOTO (pOJHOTO) s3blKa U SA3bIKA
XUMUH.
Hasvieamv coequHeHHs a30Ta 10 GOpMyJIe U coCmagiiams
(opMyITBI 110 UX Ha3BAHUIO.
Ycmanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
CTPOEHHEM aToMa M MOJIEKYJbl, BUJIOM XUMUYECKOH CBS3H,
TUIIOM  KPUCTAUIMYECKOM  PEIIETKM  a30Ta M €ro
(U3NYECKUMHU U XUMUYECKUMHU CBOMCTBAMHU.
Bvinonnames  pacu€Thl MO XUMHUYECKUM (opMyliaM |
YpaBHEHUSIM PEAKIIN, TPOTEKAIONMX C YIaCTHEM a30Ta

25 Ammuak. Conu AMMHAK, CTpOEHHE MOJIEKY/Ibl U (u3UUYecKue CBOMCTBaA. | Xapakmepuzosamu COCTaB, CTPOEHHUE  MOJIEKYIIBI,
aMMOHUS AmMMHayHas BOJA, HAIATBIPHBIA CIHUPT, THAPAT | QU3NYECKHE ¥ XUMHYECKHE CBOWCTBA, IIOJYYCHHE W

amMMUaKa. JIOHOpPHO-aKIEeNTOPHbIN MEXaHU3M | IPUMEHEHUE aMMHMaka C MHCIOJIb30BAaHUEM PYCCKOTO

oOpa3oBaHMsl KaTHOHAa aMMOHUs. BoccTaHOBUTENbHBIS
CBOMCTBa aMMHaKa.

(poAHOTO) SI3bIKA U SI3bIKA XUMUU.
Hasvieamv conmn amMMoHHsI 110 QOPMYIIaM U COCMABIAMb
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Comu ammoHuss U uX HOpuMeHeHue. KadecTBeHHas
peaxuus Ha KATHOH aMMOHHSL.

Jemoncrpanuu. [lonyyenue, cobupanue u
pacro3HaBaHHe aMMHUaKa. PasnoskeHne Omxpomara
aMMOHHSL.

JlaGopaTopHblie ONbITHI.

33. KauecTBeHHas peakiiisi Ha KATHOH aMMOHUS

(hopMyIIbl 11O UX HA3BAHUSIM.

3anuceieams  MOJNEKYISApHbIE U  HWOHHBIE YpaBHEHUS
peakiuii, XapakTepu3ylolme XUMHUYECKHE  CBOMCTBA
aMMHaKa M coJIiei aMMOHHUS.

Cocmasnamo YpaBHEHUS OKHCJIMTENLHO-

BOCCTAHOBUTEJIBHBIX PEAKIUMl C y4aCTUEM aMMHaKa C
TTOMOIIIBIO DJIGKTPOHHOTO OanaHca.

Yemanasnueams TPUUUHHO-CIEACTBEHHBIE CBS3H MEXITY
BUJIaMH XUMHYECKUX CBA3CH, TUIAMU KPHUCTAJUIMYECKUX
PEIETOK aMMHaKa U COJIel aMMOHHS U UX (QU3MYECKUMU U
XUMHYECCKIMH CBOMCTBAMHU.

IIpoeooums, HabawOamv W onucvléamv XAMHYECKUI
SKCIIEPUMEHT MO paClO3HaBAHUIO MOHOB aMMOHHUS C
COOJTFOICHUEM MPABHII TEXHUKH O€30TTaCHOCTH.

Bvinoanames  pacu€Thl 1O  XUMHUYECKUM (dopMylnaMm U
YPaBHEHU M PEAKLUNA, MPOTEKAIOIMX C YJaCTUEM aMMHUAKA

26 [IpakTryeckas [lonydenue, cobupanue U pacro3HaBaHNE aMMHaKa. Ilonyuams,  cobupams U  pacnosHasams  aMMHUaK
pabora 4. N3ydyeHne pacTBOPUMOCTH aMMHAKa B BOJE U Obpawamovcss ¢ 1abOpaTOpPHBIM ~ O0OPYIOBAHHUEM U
«lomyyenue XapaKTePUCTHKAa OCHOBHBIX CBOMCTB I'MJIpaTa aMMHaKa. | HarpeBaTeIbHBIMH  MPHOOpaMH B COOTBETCTBUU  C
ammuaka u u3ydenue | KauecTBeHHas peakuusi Ha KATHOH aMMOHHUS MpaBUJIaMU TEXHUKU OE30M1aCHOCTH.
€ro CBOWCTBY Habniooams v onucviéams XAMUYECKHH SKCIEPUMEHT C

TTOMOIIIHIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMHH.
@Dopmynuposams BBIBOJBI MO pe3ylbTaTaM MPOBEIECHHOIO
HKCTIEPUMEHTA.

CompyoHuuame B TIporiecce y4eOHOTO B3aMMOCHCTBHS
pH paboTe B rpynmax

27-28 | Kucnoponconepsxkary | Okcuabl a30Ta: HECOIe00pasyonme U KUCIOTHBIE. Xapaxmepuzoeams coCcTaB, (U3NUECKHE W XUMHYECKUE
W€ COeTMHEHUS A30THCTast KUCTIOTA U HUTPUTHI. CBOWCTBa, TOJy4YeHHE W MPHUMEHEHHE OKCHUIOB a30Ta C
asora A30THast KHCIIOTa, €€ MoJdydyeHre U cBoicTBa. HUTpaThl. | MCMONb30BaHUEM pPYCCKOrO (POJHOTO) s3bIKA M SI3bIKA

JemoncTpauuu. B3anmoneiicteue
KOHLIEHTPUPOBAHHOM a30THOW KM CJIOTHI C MEBIO.

XUMHUH.

Cocmasnamo MOJICKYJISIPHBIC W HMOHHBIC  YPABHCHHA
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I'openue ué€pnoro nopoxa. PaznoxkeHue HUTpaTa Kajaus
Y TOPEHUE IPEBECHOTO YIOJIbKAa B HEM.

JlabopaTopubie onbIThl. 34. XUMHYECKHE CBOMCTBA
a30THOM KUCJIOTHI, KaK JEKTPOIUTA

peaKuuii, XapakTepu3ylollke XUMHUYECKUE  CBOMCTBa
OKCHOB a30Ta.

Yemanasnusams TPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXITY
BUJIOM XHUMHUYECKOM CBS3M, THUIIOM KPUCTATIMYECKOU
pEImETKH  OKCHJIOB a30Ta M WX (PUIHYECKUMH U
XUMHYECKIMH CBOMCTBAMH.

Xapaxkmepuzosams cOCTaB, (U3NUECKHE W XUMHUYECKUC
CBOMCTBA a30THOM KHCJIOTBI KaK 3JIEKTPOJIUTA, IPUMEHEHU E
C WCIOJIB30BAHUEM PYCCKOTO (POJHOTO) S3bIKAa M S3bIKA
XUMHHU.

3anuceieams  MOJEKYJISApHbIE U  HWOHHBIE YpaBHEHUS
peakiuii, XapakTepu3ylolMe  XUMHUYECKHE  CBOMCTBA
a30THOM KUCJIOTHI KaK 3JIEKTPOJIUTA.

Ilposooums, mnaba0damv W  ONUCLIBAMb XUMUYCCKUAN
SKCIIEPUMEHT,  XapaKTepU3YyIOLMi  CBOWCTBA  a30THOMU
KUCJIOTHl KaK OJJIGKTPOJIUTA, C COOJIOJCHHEM MpaBUII
TEXHUKHA O€30IIacHOCTH.

Xapaxkmepuzoeams a30THYIO KUCIOTY KaK OKUCIUTENb.
Cocmasnamo YpaBHEHUS OKHCJIUTEIIbHO-
BOCCTaHOBUTEILHBIX peakIuii, XapaKTepU3yIOIHX
XHUMHUYCCKHE CBOMCTBA a30THOM KHMCIIOTHI KaK OKUCIIMTEIS, C
TTOMOIIIBIO DJIGKTPOHHOTO OajnaHca.

IIposooums, HabawOamv W onucvleamv XAMHYCCKHI
SKCIIEPUMEHT,  XapakTEepU3YIOLM  CBOMCTBA  a30THOWU
KUCIIOTBI KaK OKUCITUTEIS, C COOJIFOICHUEM TTPaBUIT TEXHUKU
0e30IacCHOCTH

29

®docdop u ero
COCIMHEHUS

docdop, crpoeHue aroma u awioTpornus. Documabl.

®ochun. Oxcun docdopa(V) u  oprodochopHas
kuciora.  Pocarel.  DochopHble  ynoOpeHUs.
Mucexruyael.

Jemonctpamun. OOpasibl IPUPOTHBIX COSAUHCHUM
docdopa. I'operune docdopa Ha BO3AyXE U B

Xapaxkmepuzoeams CTpOEHUE, AIUIOTPOIIHIO, (PU3NUYECKUE U
XUMHUYECKHE CBOIMCTBA, MOJydYeHUE U IpuMeHeHue docdopa
C HCHOJB30BAHUEM PYCCKOTO (POJHOIO) Si3bIKa M S3bIKA
XUMUH.

CamocrosTenbHO onucvieams cBoicTBa okeus pochopa(V)
KaK KHCIIOTHOTO OKCHJa W CBOHcTBa OpTOodochopHOit




74

kucnopoze. [lomyaenue 6emnoro gocdopa U UCHIBITAHUE | KACIOTHI.
€ro CBOMCTB HUnnrocmpuposamso 9TH CBOMCTBA YpaBHEHUSAMU
JlabopatopHbie onbIThl. 35.KauecTBeHHbIE peaKkUU COOTBETCTBYIOLMX PEaKIIUH.
Ha (ocdar-mon IIpoeooums, HabawOamvs W onucvleamv XAMHYECKHI
SKCIIEPUMEHT ¢ COONIOIGHMEM  MpaBUJI  TEXHUKU
0€3011acCHOCTH.
Pacnosnasamo pochar-mnoHbI
30 OO6mas OO6mas xapakrepuctuka 3memeHToB [V A- rpynmsr: Jlasamb  OOLIyI0  XapakKTEpUCTUKY aroMaM, MpPOCThIM
XapaKTepUCTHKA 0COOEHHOCTHU CTPOEHHUS aTOMOB, ITPOCTHIX BEIIECTB U BEILIECTBAM M COEAMHEHUsM d3JeMeHTOB [V A- rpymmsl B
aneMeHToB [V A- COEIMHEHUH B 3aBUCUMOCTH OT MOJO0XKEHHUSI 3JIEMEHTOB | 3aBUCHUMOCTHU OT UX Mojoxenus B [lepnoauueckoii cucreme.
rpynnsl. Yriaepon B Ilepunoanyeckoit cucreme. Yriuepoa. AJTIOTPONHbIE Xapakmepuzoeams CTPOCHHE, AUIOTPOIHIO, PU3MIECKUE U
Moaudukauu: anMas, rpagut. AMopQHBIN yriaepoa U | XAMUYECKHE CBOMCTBA, MOJMYy4eHHME U IpPUMEHEHUe
€ro copra: caka, akKTHBUPOBAHHBIHN yroiib. AcopOuus. | aMOp(HOro yriaepoja M €ro COpTOB C HCIOJIb30BAHUEM
Xumuueckrue cBoicTBa yrepoaa. Kokcoxummueckoe pycCKoro (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
MPOU3BOJICTBO U €ro npoaykuus. Kapoumsl. Cpasnusams CTpOEHUE U CBOWCTBA aiMasa U rpadura.
HMemoncTpanuu. Komnekiusa «OOpa3ipsl npupoiHbiX | Onuceiéams OKACIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
coequHeHuit yrnepoga». Iloptper H. JI. 3emunckoro. | yrmiepona.
[ormnomenne akTUBUPOBAHHBIM YIIEM pacTBOPEHHBIX | [Ipogooums, Habaooams W ONUCHI6AMb XUMHYECKHH
BEILECTB WJIM Ta30B. YCTPONUCTBO MPOTHUBOras3a JKCIEPUMEHT ¢  COONIOACHHEM  MpaBWJI  TEXHUKU
0€30MmacHOCTH
31 Kucnoponconepxam | Oxeun yrnepoaa(Il): ctpoenmne Monekynbl, monydeHue | Xapakmepuzosams cOCTaB, (U3MYECKUE U XUMHUYCCKUE
1€ COCIMHEHUSA u ero cpoictBa. Oxcupa yraepoma(IV): crpoeHue | CBOWCTBA, MOMYYCHHE W MPUMEHEHHE OKCHIOB yIiepoja ¢
yriepoja MOJIGKYINIbI, TOJY4Y€HHE U €ro CBOWCTBA. YTONbHAs | UCIOJB30BAHUEM PYCCKOTO (POJHOTO) sI3bIKA M SI3bIKA

kuciora. Conu  YrojgpbHOH KHCIIOTHI: KapOOHATBl |
rupokapOoHarsl. TexHudeckass U MUIEBas COMa.
JlabopaTopHbIe ONBITHI.

36. Ilonyyenue u cBOMCTBA YrOJbHOM KHUCIOTHI.

37. KauecTBeHHast peakiius Ha KapOOHAT-UOH

XUMHH.

Ycemanasnueams TPUUUHHO-CIICACTBEHHBIE CBSI3H MEKIY
BUJAMU XUMUUYECKHX CBS3€H, TUMAMH KPUCTAILTMYECKUX
pemi€TOK  OKCHJIOB  yIiepoaa, WX (U3UYECKUMH W
XUMHUYECKIMH CBOMCTBAMH, a TAKOKE TPUMCHCHHEM.
Cobnooams  TpaBuJia TEXHUKH  0€30MaCHOCTH
MCIIOJIb30BAaHUH MTEYHOTO OTOTIJICHHSI.

Oxaszvigamsv TIEPBYIO TOMOIL MPU OTPABICHUH YrapHBIM
Ta30M.

pu
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Xapaxmepuzoeams cocTaB, (U3NUECKHE W XUMHYECKUE
CBOICTBA, MOJTY4YEHUE U MPUMEHEHHE YTOJIbHON KHCIOTHI U
e€ comeil  (kapOoHATOB W I'MJAPOKapOOHATOB) C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) s3bIKA M SI3bIKA
XUMHH.

Unnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEM YrOJIbHOM
KUCJIOTHI OT UX COCTaBa.

IIposooums, mabnooams W ONUCHIGAMb XUMUYECKUI
SKCIEPUMEHT C  COONIOACHHEM  MpaBHJI  TEXHUKU
0€30MacHOCTH.

Pacnosnaéamv xapOOHAT-NOH.

Bvinonname pacu€rel mo xuMuueckuM opmynam

Y ypaBHEHUSIM PEaKIHil, TPOTEKAIOIMX C ydacTHEM
COEAMHEHU yriiepoaa

32 [IpakTryeckas [Tonydenue, cobupanue 1 pacrozHaBanue yriekucnoro | [lomyuams, cobupams W pacnosHaséams YIIACKUCIBIA Ta3
pabora 5. raza. M3yuenue pacTBOpUMOCTH YIJIEKHUCIIOTO Ta3a B Obpawamovcss ¢ 1ab0OpaTOpHBIM ~ OOOpPYAOBAHHEM |
«[lomyuenue BOJIE U XapaKTepUCTUKA KUCIOTHBIX CBOMCTB YTOJIbHOM | HarpeBaTelnbHBIMU ~ NpUOOpaMH B COOTBETCTBUH  C
VITICKHCIIOTO Ta3a U | kuciaoThl. KauecTBeHHAs peakius Ha KapOoHaT- U MpaBUJIaMU TEXHUKU OE30M1aCHOCTH.

U3y4YEeHHUE €TO TUIPOKapOOHAT- HOHBI Habnooams m onuceiéame XUMHUYECKHH JKCIIEPHUMEHT C
CBOMCTB» MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMHUU.
Dopmynuposams BBIBOIBI TIO pPE3yIbTaTaM HMPOBEICHHOTO
SKCIIEPUMEHTA.
Compyonuuams B Tpolecce y4eOHOTO B3aUMOJACHCTBUS
1pu paboTe B rpymnmnax
33 VYrieBonopoisl Heoprannueckue 1 opraHnyeckue BEIecTBa. Xapaxkmepuzoéams OCOOCHHOCTH COCTaBa U CBOMCTB

YrneBonopoapl. XUMHUYECKOE CTPOEHNE OPraHMYECKUX
BEILIECTB, KaK MOPSAOK COCIMHEHHS aTOMOB B MOJICKYJIE
I10 BAJICHTHOCTH.

Meran, 3TaH, KaKk IpeJeiabHbIe YIIIEBOAOPOAbl. DTUIICH
U aleTUJICH, KaK HempeenbHble (HeHACHIIIICHHBIC)
YIJIEBOIOPOIbI. ['OpeHue yriaeBo0poaoB.

OpraHUYEeCKUX COCTMHECHUM.

Paznuuams npenenbHble 1 HENPEAETbHbIE YITIEBOJOPOIBI.
Hasvisamv u 3anucvieams Gopmynasl (MOJEKYJISpPHBIE U
CTPYKTYpPHBIE) BaKHEUIIMX MpeJICTaBUTEIICH
YITIEBOIOPOJOB.

Ilpeodnacamu SKCIEPUMEHT 110 PaCcIO3HABAHUIO COEJMHEHUM
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KauecTBeHnHbI€ peakiiny Ha HENMPEAeIbHbBIC
COCIMHCHUS.

Jdemoncrpanuu. Moieau MOJIEKYJT METaHa, dTaHa,
JTHJIEHA U alleTHJIeHA. B3anMoercTBrEe 3THIICH C

HETpeAeTbHOTO CTPOEHUS.

Habnrooams 3a  X0IOM  XMMHUYECKOTO JKCIIEPUMEHTA,
OMUCHIBATh €T0 U JIeJIaTh BHIBOIBI HA OCHOBE HAOIIOICHUM.
Qukcuposams PE3yAbTATHl DKCIIEPUMEHTAa C TOMOIIBIO

OpOMHOI BOJIOHN M pacTBOPOM TMepMaHTaHATa KaJIusl. pycckoro (pOOHOTO) s3bIKa, a TaKKe C MOMOIIBIO
XUMUYECKHX (GOpMYN M YpaBHEHUH.
34 Kucnopoaconepxa- | DTUIOBBIN CIUPT, €T0 MOJyYEHUE, IPUMEHEHUE U Xapaxkmepuzoeams COUPTHL, KaK KUCIOPOACOJEPKAIME
IMe opraHnyveckre | (u3nonorndeckoe JeicTBue. TpexaTOMHBIN CIIUPT OPTaHUYECKUE COCTUHCHUS.
COCTMHEHHUS ruiepuH. KauecTBeHHas peakiysi HA MHOTOATOMHbIE Knaccugpuyuposams ciupThl 10 aTOMHOCTH.
CHOUPTHI. YKCYCHasi — MPeICTaBUTENb Klacca Ha3zvieame npeacraButeneit 0JHO- U TPEXaTOMHBIX CIIUPTOB
KapOOHOBBIX KHCIIOT. Y 3aIUChIBaTh U3 (GOPMYIIBI.
JemoncTpanuu. O01me XMMHUYECKUe CBOMCTBA KUCTOT | Xapakmepu3zoeams KUCIOTHI, KaK KUCIOPOJCOJEpIKAIIE
Ha IpUMepe YKCYCHOU KuciioThl. KauecTBeHHas OpraHHUYECKUE COEIMHEHUS.
peaxuusi Ha MHOTOATOMHBIE CITUPTHI Haszvieamo nipencraBuTeneil npeaenbHbIX U HEMpPeAeTbHbIX
KapOOHOBBIX KUCJIOT M 3aMUCHIBATH U3 (DOPMYJIBL.
35 Kpemuuii u ero Kpemuuii, ctpoenue ero aroma u cBorictBa. Kpemuuii B | Xapakmepuzosams CTpO€HHE aTOMOB M KPUCTAJIOB,

COCOAMHCHMU A

npupoae. Cunmuuas u cuiad. Oxeug kpeMuus(1V).
Kpemuuenas kuciora u e€ comnu.

JemoncTpamun. Komnekuus «O06pasisl IpupoaHbIX
COEAMHEHUU KpeMHUs». KoJUTeKIus CTeK1a, KEpaMuKH,
LIEMEHTA U U3JENUHI U3 HUX.

Jlabopatopusie onbiThl. 38. [Iponyckanue
YIJIEKHCIIOTO Ta3a 4epe3 pacTBOP CHUIIMKATA HATPHUS

¢u3ndeckue W XUMHUYECKUE CBOICTBA, TMOJy4eHUE U
NPUMEHEHUE KPEMHUS C HCIOJb30BAaHUEM PYCCKOTO
(pPOIHOTO) SI3BIKA U S3bIKA XUMHUU.

Yemanasnueams TPUUUHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aTOMa, BHJIOM XHMHYECKOH CBS3H, THIIOM
KPUCTAJUTMYECKOW PEIIETKH KPEMHUsI, ero (PU3NYECKUMH U
XUMHYECKHMH CBOMCTBAMH.

Boinonname pacd€rel Mo XuMUueckuM (opmynam

Y YPaBHEHUSIM PEAKI UM, TPOTEKAIOIIMX C YYaCTUEM
KPEMHUSA U €r0 COEUHEHU.

Xapaxmepuzoeams cOCTaB, (U3NUECKHE W XUMHYECKUE
CBOMCTBA, MOJTYYCHHE U TPUMEHEHUE COSAMHECHUN KPEMH U 5
C WCIHOJB30BAHHEM PYCCKOTO (POJHOTO) S3bIKA M SI3bIKA
XUMUH.

CpasHusamv TMOKCUIBI YIIIEPOAA M KPEMHUSL.
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Onucvieams BaXHEUIIME THUIIbI MPUPOIHBIX COCAUHEHUM
KPEeMHHSI KAK OCHOBHOTO 3JIEMEHTa TUTOC(EpHI.
Pacnosnasams cuIMKaT-uOH

36 CunukatHas [IpousBoacTBo cTekia u nemenTa. llpoaykuus Xapaxkmepuzoeamsb CUINKATHYIO POMBIIUIEHHOCTD U €€
MPOMBIITIEHHOCTh CUJIMKATHOW MPOMBIIUICHHOCTH: ONITUYECKOE BOJIOKHO, | OCHOBHYIO ITPOJIYKIIHIO.
kepamuka, Gapdop, dasac. OnTHUECKOE BOJIOKHO. Yemanasnusame anamoruu MEXITy pa3TudHBIMUA OTPACTISIMEU
demoncrpanun. Komneknus npoayKIuyu CUIIMKAaTHON | CHJIMKATHOM MPOMBIIIIEHHOCTH
MPOMBITITIEHHOCTH. BrieopparMeHThl 1 cliaiipl
«lTpon3BoACTBO cTEKIA U [IEMEHTa»

37 [lonyuenne Hewmeramisl B npupoge. Onucvleams HaAX0XKJIEHUE HEMETAIUIOB B IPUPOJIE.

HEMETAJIJIOB dpakimoHHAas IEPErOHKa JKUJIKOTO BO3/IyXa, KaK Xapaxkmepuzosams  (PpakKHOHHYIO TTEPETOHKY >KUIKOTO
Croco0 MoTydyeHus KUCIOpoa, a30Ta, aproHa. BO3/lyXa KaK COBOKYMHOCTb (M3MYECKUX MPOILIECCOB.
[Tonyyenne pochopa, KpeMHHUs, XJT0pa, UOAA. Apeymenmuposames OTHECEHUE AKTUBHBIX HEMETAIIJIOB K
DJIEKTPOJIN3 pacTBOPOB. OKHCJIMTEIBHO-BOCCTaHOBUTENBHBIM ITPOLIECCAM
Hemoncrpanun. Komneknus «[IpupoHbie coenuHEHUs
HEMETaIJIOBY. BuneodparmeHTs " CJIafJIbI
«DpakiMOHHAass  MEPEroHKa  KUJIKOTO  BO3JyXay.
Buneodparmentst u cnaiigel «llomydenue Bomopona,
Kuciopoga W TaJJoTeHOB  DJIEKTPOJIUTHIECCKUM
crrocooom»

38 [Tosyuenne [lomyuenne  cepHOM  KHUCIOTBL:  CBIPbE, XUMU3M, | Xapakmepuzoeamsb XUMU3M, CBIPbE, allllaparypy, HaydHbIE
BAKHENIIMX TEXHOJIOTUYECKAas] CXE€Ma, METOJ KHUIISIETO CJO0sl, | MPUHIUIBI U IPOLYKIIUIO IPOU3BOACTBA CEPHOM KUCIIOTHI.
XUMHUYECKUX MPUHIHUIIBI TETIO00MEHA, TPOTUBOTOKA U TUPKYISAUU. | CpasHusamsv MPOU3BOJICTBO CEPHOM KUCIOTHI C
COCTMHEHU I Oneym. MIPOU3BO/ICTBOM aMMHaKa

[IpousBoacTso aMMHaKa: CBIPBE, XUMHU3M,
TEXHOJIOTUYECKasl CXema.
JdemoncTpauuu.

Mopenu anmnaparoB AJisi IPOU3BOJCTBA CEPHOM
KUCIOTBI. MOJIeNTh KUTISAIIETO CJIOS. Moeb KOJIOHHBI
CHUHTE3a aMMHaka. BumeodparMeHThl | Cliaiiapl
«[Ipon3BOACTBO CepHOI KUCIOTHIY. BuaeodparmeHTs
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u cnaiiapl «lIpousBoncTBo ammuaka». Kosmekuus
«ChIpbE 17151 MOJIy4EHUS] CEPHOM KUCIOThD.

39 O06o0mmenne o reme | Ypok-ynpakHEeHHE ¢ UCIOJIb30BAaHUE CAMOCTOATENBbHON | [Ip060oumsb O11eHKYy COOCTBEHHBIX JOCTUKEHUN B YCBOCHU U
«Hemeramnnsl 1 ux paboTHI MO BHITTOJIHEHHIO TPOBEPOYHBIX TECTOB, TEMBL.
COCTUHCHHUSD) 3aJaHU i U YIIpaKHCHUH Koppexmuposamv cBOM 3HaHHST B COOTBETCTBUU C
IJIAHUPYEMBIM PE3yJIbTaTOM
Ilonyuams xuUMHYECKyl0 HHGOPMAIUM U3 PA3TUYHBIX
HMCTOYHHKOB.
Ilpedocmasnams wuHpopmanuio no Teme «Hemeramnsl» B
BHJE TaONUIl, CXeM, ONMOPHOTO KOHCIIEKTa, B TOM YHUCIE C
npumenennem cpeacts UKT
40 Kontponbshas pabora mo teme «HemeTannbl U X COCTUHEHHS)
MeTaJjLiibl 4 UX coequHeHud (17 4)
41 Ilonoxenue [Tonoxxenne wmetamwnoB B [lepuommdeckoit cucreme | O0wsicHAmMb, YTO TAKOS METAILIBI.
METaJJIOB B xumudecknx dnemenToB Jl. M. MenneneeBa, crpoerue | Paziuuams GOPMBI CYIICCTBOBAHUS METAIIJIOB: DJIEMEHTHI U
[epuoanueckoit UX aTOMOB W KPHUCTAUIOB. MeTainudeckas CBs3b U | MPOCTHIE BEIIECTBA.
CHUCTEME, CTPOCHHE | MeTaJUIhnuecKas KpHUCTaJUIMYeCKast peuietka. | Xapakmepuzosames XUMUYECKHE 3JEMEHTHI-METaUIbI 10 UX
aTOMOB 1 du3nyuecKkre CBOMCTBA  METAUIOB: JJIEKTpo- W | mojoxkeHuto B [lepuonnueckoit cucreme /1. . Menpaeneena.
KPHUCTAJUIOB TEIJIOMPOBOHOCTD, OTpaXkaroIast CIOCOOHOCTS, | [IpocHo3uposams CBOWCTBA HE3HAKOMBIX METAIIOB IO
MIaCTHYHOCTD. CIIJIaBbI YEPHBIC U IIBETHBIC nonoxeHuto B llepuonnueckoll CHCTEME XHUMHYECKUAX
aneMeHToB 1. 1. Menaeneena.
Yemanasnueams TPUUUHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aToMa, BHUJOM XHMHUUYECKOW CBSI3U, THUIIOM
KPUCTAJUTMYECKOW PEUIETKH METAIJIOB — MPOCTHIX BEIIECTB
U UX COCTUHEHUN
42 OO6ume xumuyeckre | MeTautbl KaKk BOCCTAHOBUTENN. DJICKTPOXUMHYCCKUU | OOwscHsmMb, 9TO TaKOE Ps aKTHBHOCTH METAJLIOB.

CBOMCTBa METAJIJIOB

pan  HanpsbkeHuM. BsaumoneiicTBue MeETalioB ¢
HEMeTaJUIaMH,  OKCHJAaMH,  KHUCJIOTaMH,  COJISIMHU.
AJNIOMUHOTEPMHUSL.

Ipumensims €ro Ui XapaKTePUCTHKH XUMHYCCKIX CBOMCTB
MPOCTHIX BEIIECTB-METAIIIIOB.
0600wams CUCTEMY XMMHYECKUX CBOWCTB METAUIOB Kak




79

Jdemoncrpauun. B3anMopneiicTBue HATpus, JUTUS U
KaJblUs ¢ BOAOK. ['opeHne HaTpusi, MarHus u xenes3a B
KUCJIOpO/IE. Bcenpika TEPMUTHOU CMECH.
BzaumogelictBie cMecH TOpPOIIKOB CEpbl M Keje3a,
LIUHKA H CEpBhL. BzaumonericTBue amtOMUHUS C
KHCIIOTaMH, IIeJoYaMM H BojioW. BsamMopeincrBue
xKenesa U MeAM ¢ XIIopoM. BzammopeiictBue menu ¢
KOHLICHTPUPOBAHHON CEpHOM KUCIOTOW W a30THOMU
KUCITOTOM (pa30aBiaeHHON M KOHIIEHTPUPOBAHHOM ).
Jlabopatopusiii onbiT. 39. B3anmozeiicTBue xeinesa ¢
pactBopom cynbhara meau(Il)

«BOCCTAaHOBHUTEIBHBIE CBOMCTBAY.

Cocmaenams ~ MONEKYISpHBbIE  YpaBHEHHS  PEaKlHil,
XapaKTepU3yIONMX XAMHUYECKHE CBOWCTBA METANIOB B
CBeTe VyYeHHS 00 OKUCIMTEIIbHO-BOCCTAaHOBUTEIBHBIX
mpoieccax, a peakiuu C YJacTHEM DJIEKTPOJIUTOB,
MIPEICTABIIATEH TAKKE U B HOHHOM BUJIC.

Habnooams n onuceieamsv peakuiuyu MeXAy BEIIECTBAMH C
TTOMOIIBIO0 PYCCKOTO (POJIHOTO) SI3BIKA U SI3bIKA XUMHH.
CaMOCTOSATEIIBHO  1p0o600umb ONBITHI, TOJATBEPKIAIONHC
XMMHYECKHE CBOWMCTBA METAIOB C COOJIIOJIGHUEM MpaBUII
TEXHHUKUA 0€30IaCHOCTH

43-44 | O6ups CtpoeHue aTOMOB M MPOCTHIX BELIECTB. 3aBUCUMOCTh | O0bACHAMb 3TUMOJIOTUIO HAa3BAaHUsS TPYMNIBl  («LEJOYHBIE
XapaKTepuCTHKA ¢U3MYeCKNX W XUMHYECKUX CBOWCTB  IICJIOYHBIX | METAJUIBD.
IIETIOYHBIX METAUIOB OT 3apsfoB sijep ux aromoB. Oxcuisl U | [asams OOy XapaKT€pPUCTUKY ILICIOYHBIM METajulaM 1o
METaJJIOB TUJPOKCUBl INEJTOYHBIX METAIJIOB, WX IMOJyd4eHHUe, | UX MojokeHuto B llepmoanueckoil cucremMe XUMHYECKHX
CBOMCTBA, NPpUMEHEHUE. BaxHelnme conu menoyHsix | anemeHToB [I. . Menneneesa.
METAJUIOB, UX 3HaYEHHE B )KUBOM U HEXUBOU npupoae u | Xapakmepuzoeams cTpoeHHE, PU3NUYECKUE U XUMHYECKHE
B )KM3HU YeJIOBEKa. CBOMCTBA IIETIOYHBIX METAIOB B  CBeTe  OOIIero,
demoncrpanun. Oxpacka MmiaMeHu COSIUHECHUIMU 0COOEHHOTO ¥ €TUHUYHOTO.
IIEJIOYHBIX METAJUIOB IIpeockazvieams  ¢u3nyeckue M XUMHUYECKME CBOMCTBA
OKCHUJIOB M THJAPOKCHJIOB IIEJIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa M CTPOEHUs M MOATBEPKIaTb IPOTHO3BI
YPaBHEHMSIMU COOTBETCTBYIOIMX PEAKIUIA.
IIposooums  pacu€Thl MO XUMHUYECKUM (opMylnaMm W
YpaBHEHUSAM  peakuMil, MpOTEKAIIMX C  y4acTUEM
IIEJIOYHBIX METAJUIOB M UX COCTMHEHUN
45-46 | Obuas CtpoeHre aTOMOB U MPOCTHIX BEUIECTB. 3aBUCUMOCTb | OObsAcHAmMb HTUMOJOTHIO Ha3BAHUS TPYNINBl  <«IUETOYHO-
XapaKTepUCTHKA duznyeckux U XUMHUYECKIX CBOMCTB | 3eMeJIbHbIE METAJIIbI.
IIEJIOYHO3EMENBHBIX | IIEIOUHO3EMENBHBIX METAUIOB OT 3apsiioB siaep ux | Hasamwv oOuyto xapakrepucTuky meramuiam A rpymnms
METaJIOB aToMOB. OKcUIbl U THAPOKCHABI LICTOYHO3EMENbHBIX | (ILEIOYHO-3eMEIbHBIM METaJIaM) IO HUX IIOJOXKEHHUIO B

METaJNIOB, UX IMOJIyYEHUE, CBOMCTBA U IPUMEHEHUE.
Baxnueinme coiln IIEIOYHO3EMEIIBHBIX METAIIOB, HX

[lepuomuueckori cucreme xumuyeckux snemeHToB J[. WM.
Meunneneena.
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3HaYeHUe B MPUPOJE U KU3HH yesnoBeka. KapOoHaTsl u
TUIPOKApOOHATHI KaBIUAL.

HMemoHcTpanmuu. Okpacka IJIaMEHU COCTUHCHUSIMHE
IEIOYHO3EMENbHBIX METAIIOB. [alieHne u3BecTu
BOJIOU.

JladopaTopublii onbIT. 40.IToryueHne n3BECTKOBOM
BO/IbI U OTIBITHI C HEH

Xapaxkmepuzoeams cTpoeHUE, (PU3NYECKHE U XUMHUUYECKUE
CBOMCTBa LIENOYHO-3EMEIbHBIX METAJIIOB B CBETE OOILEro,
O0COOCHHOTO U €JIMHUYIHOTO.

Ilpeockazvieames  (U3NUEeCKUe W XUMHUYECKHE CBOHCTBA
OKCHJIOB U THAPOKCHAOB MeTayuioB IIA rpymnmsl Ha OCHOBE
WX COCTaBa M CTPOCHUA U NOOMEEePHcOamsb TPOTHO3BI
YPaBHEHHSIMH COOTBETCTBYIOIIMX PEAKIUN.

IIposooums  pacu€Thl MO XUMHUYECKUM (dopMynaMm W
YpaBHEHUSIM  pEaKIHi, MPOTEKAIOIMX C  y4acTHEM
ITIENIOYHBIX METAIJIOB M UX COSAMHEHUN

47 JKécTtrocTh BOIBI U XKéctrocth BOABI: BpeMeHHas U mocTossHHasA. CriocoObl | OO6vbscHAMb, YTO TAKOE GKECTKOCTH BOIBI.
CrocoObI eé YCTpAaHEHHSI BPEMEHHOM  KECTKOCTH. CniocoOsl | Pasnuuams BpEMEHHYIO U TOCTOSHHYIO JKECTKOCTh BOJIBI.
YCTpPaHEHUS YCTPAaHEHHUS TOCTOSIHHOM )KECTKOCTH. MOHUTHI. Ilpeonacamsb ciocOOBI YCTPAHEHUSI IKECTKOCTH BO/IBI
JdemoHcTpaumu. [Tonydyenue AKECTKOU BOIBI | [Ipogooums, Habarwoams W onucvléamv XAMHYECKUI
B3aMMO/IEHCTBUEM YITIEKMCIIOTO C U3BECTKOBOM BOJOH. | SKCIIEPUMEHT, C  COOJIOJIEGHHMEM  HpaBUl  TEXHHUKH
YcrpaHeHHe BpPEMEHHOW KECTKOCTH KUIISTYCHHEM H | 0e30MacHOCTH
N00aBKOM COAbl. YCTpPaHEHUE MOCTOSHHOU JKECTKOCTH
nobaBkoil conpl. VOHUTHI W TPUHIUN UX JICHCTBUS
(BuneodparmexT).
48 [Ipakruueckas [lonyuenue %ECTKOW BOJIbI B3aUMOACHCTBUEM Ilonyuams, cobupams W pacno3nagamsv YIIEKUCIBIA Ta3
paborta 6. YIJIEKUCIIOTO C U3BECTKOBOM BOJIOM. YcTpaHeHHe Obpawamvcss ¢ 1aboOpaTOPHBIM ~ 00OPYIOBaHHEM
«lomyuenue BPEMEHHOM KECTKOCTH KUISUEHUEM U TOOABKOM COJbl. | HarpeBaTeNbHBIMU ~ MNpUOOpaMH B COOTBETCTBUHM  C

’KECTKOU BOJBI U
CIIOCOOEI €6
YCTpaHEHHU S

YcrpaHeHue MOCTOSHHOM KECTKOCTU 100aBKOM COJIBI.
Hcnpitanne ;x€CTKON BOJBI pACTBOPOM MbLIIA

MIpaBUJIAMHU TEXHUKHU O€3011aCHOCTH.

Habnooams n onuceiéams XUMHUYECKUH 3KCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHU.
Dopmynuposams BBIBOJBI MO pe3ynbTaTaM IPOBEIECHHOIO
JKCIIEPUMEHTA.

Compyonuuams B mpolecce ydeOHOIo B3aUMOJEHCTBUSA
1pu paboTe B rpymnmax
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49 ANIOMHUHUH U €T0 CoenuHeHus allOMHUHUS B IpuUpofe. XUMHUYECKUe | Xapakmepuszoeams ANIOMUHUNA IO €ro IOJIOKEHHUI B
COEIMHEHUS cBoiictBa amomuHus. OcobenHoctu oxcuzpa U | [lepmoanueckoir cucreme xumudeckux siaemeHtoB J[. I
TUJPOKCHIA aTIOMUHUS Kak aM(OTEpHBIX coequHeHni. | Menaeneena.
Baxuelinme conu amroMuHuS (XIT0pua, cyibdar). Onucvieams  cTpoeHHe, (U3UYECKUEe ¢ XUMHUYECKUE
demoncrpanun. Konekius npupoaHbIX COETMHEHUN | CBOMCTBA altOMUHUS, TOATBEPAK A KX COOTBETCTBYIOIMHU
amoMuHus. BugeogparmenTs! u crnaiiapl «OKeu YPaBHEHHUSIMU PEAKLIHH.
ATIOMUHUA U ero Moaupukanumny. [lomyueHue ObvsicHsams TBOWCTBEHHBIM XapaKTep XMMHUUYECKUX CBOWCTB
aM(pOTEpHOTO THAPOKCH]IA ATFOMUHHUS M UCCIICIOBAaHUE | OKCHJIA U THAPOKCH/IA ATFOMUHMUSL.
€ro CBOMCTB Konxkpemusuposame ~ 31EKTpONUTUYECKOE  TOJIydEHHE
METAJIJIOB OMKMCAHUEM ITPOU3BOICTBA AIFOMUHMUSL.
Yemanaenueams  3aBUCUMOCTD  00J1aCTE  IPUMEHEHUS
QIIOMHHUS U €T0 CILIaBOB OT CBOMCTB.
Ilposooums pacy€Tel MO XUMUYECKHUM (GopMylIaM H
YpaBHEHUSIM  pEaKui, TMPOTEKAIONMX C  Yy4acCTHUEM
ATIOMUHUS U €T0 COeAMHEHU N
50-51 | XKenezo u ero OcobeHHOCTH CTpOEHUS aToMa kene3a. JKene3o B Xapaxkmepuzosams monioxxeHue xenesa B [lepuoanueckoit

COCTUHEHUS

npupoje. Baxxuneiinme pyas! xene3a. OKCuasl u
runpokcubl sxenesa(ll) u (III). Conu xxenesza(Il) u (III).
OO6HapyxeHue HOHOB KAaTHOHOB JKEJIE3a B PACTBOPE.
3HaueHME COCTMHEHUH JKelle3a.

JlaGopaTopHblie ONbITHI.

41. lNomyuenue runporcuaos xenesza(ll) u (I10).
42.KayecTBEHHbBIE pEaKLIMU Ha KATUOHBI JKeje3a

cucteMe xumudeckux odaemeHToB J[. M. Menneneena,
0COOEHHOCTH CTPOECHUSI aTOMa.
Onucvleams PU3NYECKHE W XMMUYCCKAE CBOWMCTBA XKele3a,

MOITBEPXKJass MX  COOTBETCTBYIOIIMMHU  ypPaBHEHUSMHU
peaxuui.

Obvacuamp ~ Hamu4yhe  JBYX  TEHETHYECKUX  PsIOB
coenuHeHui xenesa Fe?* u Fe’*.

Ycmanasnueams  3aBUCUMOCTH  oOnacTell  IpUMEHEHUS
’KeJe3a 1 ero CIIJIaBOB OT CBOMCTB.

Ilposooums pacyéTel TO XUMHUYECKUM QopMyram U

YpaBHEHUSIM PEaKIUi, MPOTEKAIONMX C yIacTUEM JKeye3a U
€ro COCIUHECHUMN.

Habnwooams n onuceieams peaku MeXIy BEIIECTBAMHU C
TTOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA M SI3bIKA XUMHUHU
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52 [TpakTrnueckas Pemenue AKCIIEPUMEHTATBHBIX 3a/1a4 Ha | DKCIIEPUMEHTAIBHO UCCIe008amb CBOMCTBA METAIOB U MX
pabota 7 pacmo3HaBaHWE€ H TOJy4deHHE METalIOB M HX | COSAUHEHUH, pellaTh SKCIEPUMEHTAIbHBIC 3a7auu 0 TeMe
«Pemenne COEIMHECHU I «MeTaib».

AKCITEPUMEHTATBHBIX Pabomams ¢ nabGopaTopHbIM  00OpyJOBaHUEM |
3aja4 10 TeMe HarpeBaTelbHBIMA  TPHOOpPaMH B COOTBETCTBUH  C
«Mertamb» MIPaBUIIAMHU TEXHUKH O€30MTaCHOCTH.
Habnrooams CcBOWCTBA METAIOB M WX COCIUHEHHN U
SIBIICHUU, TPOUCXOISAIIX C HUMHU.
Onucvigambs XUMUYECKHMH OKCIIEPUMEHT C IOMOIIBIO
PYCCKOTO (POJHOTO) sI3bIKA U S3bIKA XUMUHU.
@Dopmynuposams BBIBOJBI MO pe3ylbTaTaM MPOBEIECHHOIO
JKCIIEPUMEHTA
Onpedensms (ucxons M3 ydeOHOUM 3a1aun) HEOOXOAUMOCTh
WCITOJTH30BAHU S HAOJIOICH Sl MITH SKCIICPHMEHTA
53 Koppo3sus metammoB | Koppo3ust xamuueckast u dJIeKTpoxumMudeckas. 3anmra | O0wvsicHAmMb, YTO TAKOE KOPPO3HUSL.
U CIIOCOOBI 3alUMTHI | METAJUIOB OT KOPPO3UH. Paznuyames XaMUUYECKyI0 U DJIEKTPOXUMHUYECKYIO KOPPO3HHU.
oT Heé JleMoHcTpanuu. Hnmocmpuposams  TIOHSTUSL  «KOPPO3US», <«XUMHYECKas
Komnexius «XuMudeckue UCTOYHUKU TOKaY. KOPPO3USD», «IEKTPOXUMUYECKasi KOPPO3UsD» MPUMEPaMH.
Pe3ynbTaThl JUIMTENBHOTO 3KCIIEPUMEHTA 110 U3YYeHUIO | Xapaxkmepuzoeams  CIOCOOBI  3alMTBI  METAUIOB  OT
KOPPO3UH CTAJBHBIX U3JEIUI B 3aBUCUMOCTH OT KOppO3UH
YCIOBUM IPOLIECCOB

54-55 | Meransl B Mertaibl B ipupo/jie: B CBOOOJHOM BUE U B BUE Knaccuguyuposams  GopMbl  TPUPOIHBIX COCAMHEHHM
npupoze. [lonstue o | coemuHeHui. METAaJIJIOB.

METAILTYPTUH [lonsitue o metamnypruu. Y€pHast u uBeTHAs Xapaxkmepuzoeams o0UE CIOCOOBI MOJYYEHUS METAJUIOB:

METAJLTYPIHSL.
[TupomeTanayprusi, THAPOMETAILTYPTHS,
3JeKTpoMeTauTyprus. JJoMeHHBbIN mporecc.
[lepepaboTka yyryHa B CTalb.

DJIEeKTpOJIN3 paciyiaBoB.

JMemoHcTpanuu. BoccTaHOBIIGHHE METU U3 OKCHJIA
meau(Il) Bomoponom. BunmeodparmMeHThl 1 ciiaii bt

MMAPO-, TJPO- U IEKTPOMETAILTYPTHH.
Kounxpemusuposame 3T cHOCOOBI  TpUMEpaMu U
YpaBHEHUSIMA PEAKIUN C COCTABJICHUEM JJIEKTPOHHOTO
OanaHca.

Onucvleams AOMEHHBIA TMPOIECC U DJICKTPOIUTHUYECKOE
MOJTydeHUE METAJIIOB.

Paznuuamp 9€pHBIC U IIBETHBIC METAJUIBI, UyTYHBI U CTAIIU
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«[IponsBoacTBO uyryna u ctaym». BugeodparMmeHTsl u
crnai el «M3aenus U3 yyryHa U cTajm.
BuneodparmenTsr u ciaiint «II[pon3BoacTBO
ATIOMUHU D)

56 O0600ueHue 3HaHul | YpOK-yIpa)kHEHUE C UCIOJIB30BAHIE CAMOCTOSITENIHON | /Ip0600umsb O1EHKY COOCTBEHHBIX JIOCTUKEHHI B YCBOCHUH
no teme «Metamib» | pabOThI IO BHIMOJHEHUIO TPOBEPOUYHBIX TECTOB, TEMBI.
3aJJaHUH U YIIPaKHEHUH. Koppexmuposéamb cBOM 3HaHMSI B COOTBETCTBUU C
IJIAHUPYEMBIM PE3yJIbTaTOM
Ilonyuams xuMHYecKyl0 HHGOPMAUM U3  PA3TUYHBIX
HWCTOYHUKOB.
IIpeocmasnams nHGOpMaIINIO TIO TeMe «MeTayuibl» B BUJE
TaONMUIl, CXeM, OIMOPHOIO KOHCIIEKTa, B TOM YHCIE C
npumenenuem cpeacts MKT.
57 KonTpoapHas padoT 3 1o reme «MeTabi
XumMus ¥ OKpyxaomas cpeaa (2 1)
58 XuMunueckas Crpoenue 3emiu: sApO, MaHTHUs, 3eMHas Kopa, MX | Mumespupoeams cBefeHUA M0 Gu3nueckoil reorpaduu B
OpraHu3anus XUMUYEeCKHi cocTaB. Jlutochepa W e€ XUMHYECKUN | 3HAHUS O XMMUUYECKOW OpPTaHU3AIUH IJIAHETHI.
IIJIAHETHI 3eMIIs cocraB. MuHepanbl. Pynsl. OcagouyHble MOPOJBI. Ya .
[onesHbie  HCKOmaeMble.,  XUMUUCCKHl — COCTAB IpaKmepu308ams XUMUUYECKUHA COCTaB TI'€OJOTUUYECKUX
rusipochepsl. XUMHUYECKHI COCTaB aTMOC(HEpHI. obonotex 3eMiH.
Nemonctpammu.  BujeobparMentsr  H  Coraiiei Paznuyame MuHepaibl 1 TOpHbIE TIOPOABI, B TOM YUCIIE U
«Ctpoenne 3emiam W €€ XUMHYECKHH COCTaB». PYyA®L
Konneknus muHepanoB u ropusix nopoa. Komnexnus
«Pynpl METAIIOBY.
JlabopaTopHbie onbIThI. 43. 3ydeHue rpaHuTa.
59 Oxpana HIcTOYHMKH XUMHYECKOTO 3arpsi3HEHUsI OKpyxKarwleh | Xapaxmepuzoeamv NCTOUHUKA XUMUYECKOTO 3arpsi3HEHUS

OKPYXKaroIlle Cpeapbl
OT XUMHUYECKOTO
3arpsi3HEHUS

cpensl. I'moOanbHble  AKOJIOTHMYECKUE — MPOOJIEMBI
YeJIOBEUeCTBA: NApPHUKOBBIM  A(PEeKT, KHUCIOTHBIS
TOXK]TH, 030HOBBIE TBIPBI. MexayHapoaHoe

COTPYAHHYECTBO B OOJACTH OXpaHBI OKPYKaIOIIeH

OKPYXKAIOILLEH Cpebl.

Onucwiéams r100abHbIE 3KOJIOTHYECKHE TTPOOIEMbI
YCJIOBCUYCCTBA, CBA3AHHBIC C XUMUYCCKUM 3arpsA3HCHHCM.
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cpeabl  OT «3enénas

XUMU D).

XUMHUYECKOIO  3arpsA3HCHUA.

Jemoncrpamuu. BuneohparMeHTHI U CITaiIbl
«'mobanbHbIe SKOIOTHYECKUE MPOOIEMBI
YeJIOBEYECTBAY

IIpeonacamov iyt MUHUMHU3AINHN BO3CHCTBHS
XAUMHYECKOTO 3arpsi3HEHUS HAa OKPYXKAIOIIYIO CpeLy.

IIpusooums nipuMepsl MEKIYHAPOAHOTO COTPYAHUYECTBA B
o0nacTi OXpaHbl OKPYXKAWOIIEH Cpeabl OT XUMHUYECKOTO
3arps3HEHUS

O06001meHue 3HAHU IO XUMMH 32 KYPC 0CHOBHOM IIKO0JIbI. [IoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY

(OTD) (7 4)

60 BemectBa CtpoeHune aromMa B COOTBETCTBUHM C TMoOJoXeHUueM | [Ipeocmasnsame uHpopmanuio no teme «llepuonnueckuit
XUMHUYECKOro aneMeHTa B [leproandeckoil cucreme. 3akoH M Ilepmomuueckas cucrema [I. 1. MenneneeBa B
CtpoeHre  BemecTBa:  XUMHYECKass  CBs3b U | CBET€ TEOPUU CTPOSHUS aToMa» B BHUJEC TaONHI], CXEM,
KPUCTAJUIMYECKUE PEUIETKH. 3aBUCHMOCTh CBOMCTB | OIOPHOIO KOHCIEKTa, B TOM UHCIIE C IPUMEHEHUEM CPE/ICTB

oOpa3oBaHHBIX  3yeMeHTamMu  TpocTeix  BemecTB | MKT.

(MeTayuIoB, HEMETAJIOB, OJIATOPOJHBIX Ta30B) OT | Beinonuams TECTOBBIC 3aJaHUS 10 TEME.

MoJIOKeH M 2eMeHTOB B [lepronuueckoit cucreme. IIpedcmasnams nHopMannio mo teme «Buabl XMMUYECKUX
Turosoruss HEOPraHMYECKUX BEILECTB, JEJIEHUE WX HA | CBA3EM M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMocBs3b
Ki1acchl W rpynibl. [IpencraBurenn CTPOCHHUS W CBOWCTB BEIICCTB» B BHUJC TAOJHI], CXEM,
OTIOPHOTO KOHCIIEKTA, B TOM YHCJIE C TPUMEHEHUEM CPEJICTB

UKT
61 XUMHYECKHE [Tpu3Haku 1 yCIIOBUS MPOTEKAHHUS XUMUUYECKUX Ilpeocmasnames uHbopMarnuo 1o teme «Kmaccudukarus
peaxkuuu peakuuii. TUTIONOTHSI XAMUYECKUX PEAKIUA 110 XUMUYECKHX PEaKUui 1O  pa3IUuHbIM  MPU3HAKAM.

Pa3INIHBIM OCHOBAHUSIM. PeaKHI/II/I HOHHOTO OOMEHa.
OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC peakunun

CKOpOCTh XMMHUYECKUX pPEaKIUil» B BUJE TaONHI[, CXEM,
OMOPHOTO KOHCIEKTa, B TOM YHCII€ C TPUMEHEHUEM CPEICTB
HKT.

Buvinonnsme TeCTOBBIE 3aJaHUS 110 TEME.
Xapaxkmepuzo6amb OKUCIUTEIIBHO-BOCCTAHOBUTEIIbHbBIE
peaKIuM, OKUCIUTENb U BOCCTAHOBUTEIIb.

Omauyamo 3TOT TUII PEAKIIUK OT peakiuii oOMeHa.
3anucvieams ypaBHEHUS OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX PEAKIIUNA C ITOMOIIIBIO JIEKTPOHHOTO
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OanaHca
62-63 | OcHOBBI XUMHYECKHE CBOMCTBA MMPOCTHIX BELIECTB. Xapaxkmepuzosams o01Me, OCOOCHHBIEC U WHIUBHIyaIbHBIC
HEOPraHUYECKOU XapakTepHble XHMHYECKHE CBOWCTBA COJICOOPA3yIONMX | CBOMCTBA KHCJIOT, OCHOBAHWM, COJEH B CBETE TEOPHH
XUMHUU OKCHJOB, THAPOKCUIOB (OCHOBAHMH, KHUCIOT M | 3JEKTPOJIUTUYECKON THCCOIUAIUN.
amM(OTEpHBIX THAPOKCHIOB), CONEH Apeymenmupoeams BO3SMOKHOCTb TTPOTEKaHU ST XUMHUECKAX
peaKiuii B pacTBOpax 3JEKTPOIUTAX UCXOJSI U3 YCIOBHI.
Knaccuguyuposamsv HeopraHnveckrie BeIecTBa Mo COCTaBy
Y CBOMCTBAM.
I1Ipuooums mpuMepbl MpeCcTaBUTENEH KOHKPETHBIX
KIIACCOB U IPYIIT HEOPTaHMYECKHX BEUICCTB
64 [ToBTOpeHue u TectupoBaHue, pelieHWe 337ad M BBIIOJHEHUE | Buinoaname TECTHI M YIPAXHEHUS, pewams 3a1auu 10
000011IeHUE 110 TEME. | YIpPaKHEHH 10 TeMe TEMe.
[ToarotoBka K IIpo6ooums o11eHKy COOCTBEHHBIX JOCTHI)KEHHUI B YCBOCHUH
KOHTPOJIbHOMN TEMBI.
pabote Koppexmupoeamb cBOY 3HaHHS B COOTBETCTBHUU C
MJIAHUPYEMBIM PE3YIIbTATOM
65 KonTponbhas padota Ne4 «MtoroBast mo Kypcy OCHOBHOM IIKOJIBI»
66 AHanu3 KOHTpoOJIbHOM paboTsl. [logBeneHne NToros roja.
67-70 | PezepBHOE Bpems
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Y4yeOHO-MeTOANYECKUIT KOMILUIEKT Kypca
Y4e0HO-METOTMYECKUHA KOMIUICKT Ui M3YYEHHUs Kypca XWMHA B 8—9
KJaccax, CO3JaHHBI  aBTOPCKHUM  KOJUIGKTHBOM  TOJT  PYKOBOJCTBOM
O. C. I'abpuensana, COIEPKHUT, KpOME Y4EOHHUKOB, y4E€OHO-METOIUYECKHE W
TUIAKTHUECKAE TMOCOOMs, TETpaau Uil BBIMOJHEHHUS JIAOOPATOPHBIX U

NpaKTUYECKUX paboT U Jp.

YMK «Xumuasa. 8 knaccr
1. I'abpuensan O. C. Xumus. § kiace : yued. a1 o0meodpa3zoBar. opranu3aiui /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemienne, 2019
2. T'abpumensa O. C. Xumusa. Meroamdeckoe mocodOme s 8 kiacca : ydeO.
noco6ue s o6meoopazonar. opranuzanuii / O. C. ['abpuensn, 1. B. AkcéHona,
N. T'. OctpoymoB. — M.: IIpocsemenue, 2019
3. T'abpuenssn O. C. Xumusa. COOpHUK 3a7a4 M YIpaxHEHU. 8 kiacc : y4eo.
nocooOue 1151 061eo0pazonar. opranuzanuii/ O. C. I'abpuensin, U. B. Tpuryouax.
— M.: IIpocgemienne, 2019
4. Tabpuensn O. C. Xumus. Terpanb aiist 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor. 8 xkmacc : ydeb. mocobue mns oOmeoOpa3oBaT. opraHu3anui  /
O. C. TI'abpuensu, U. B. Akcénona, 1. I'. OctpoymoB. — M.: [Ipocsermienue, 2019
5. T'abpuensa O. C. Xumusa. PaGogas terpanp. 8 kmacc : yuel. mocoOue st
obmeobpazoBar. opraam3amuit / O. C. Tabpuensn, C. A.Cnagkos,

N. T'. OctpoymoB. — M.: IIpocsemienue, 2019

YMK «Xumusa. 9 knacc»

1. I'abpuensn O. C. Xumus. 9 kiace : yued. 1 o0meodpa3zoBar. opraHuzaiui /

O. C.T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.: Ilpocemenue, 2019
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2. T'abpuensn O. C. Xumua. Meronuueckoe mnocodbue s 9 kmacca : yue0.
nocobue st 061eo0pazonar. opranuzaiuii / O. C. N'aOpuensin, 1. B. AkcéHoBa,
N. T'. OctpoymoB. — M.: IIpocsemienue, 2019

3. T'abpuensn O. C. Xumusa. COOpHUK 3a7a4 U yIpaxHeHU. 9 kiacc : y4e0.
nocoOwue 1151 061eo0pazonar. opranuzanuii/ O. C. I'abpuensn, U. B. Tpuryouak.
— M.: Ilpocgemienne, 2019

4. I'abpuemnsn O. C. Xumust. Terpanp 11 1ab0paTOPHBIX OTBITOB M MPAKTHYECKUX
pa6or. 9 xmacc : yueb. mocobume A oOmeoOpa3oBar. OpraHu3amui /
O. C.T'abpuensn, 1. B. Axcénona, U. I'. OctpoymoB. — M.: Tlpocsemienue, 2019
5. I'abpuensa O. C. Xumus. PaGouas Terpags. 9 kiacce : yued. mocodue s
obmeoOpazosar. opranuzamuii/ O. C. 'abpuensu, C. A. Cnanxos, 1. T
OctpoymoB. — M.: IIpocsemienne, 2019

YMK pexkoMeHIyeMoOro npomneaeBTu4ecKoro kypca 7 kiacca

1. Tabpuensa O. C. Xumus. 7 xmacc : yde0. mocoOue miss o61ieoOpa3oBar.
opraam3anuii / O. C. I'abpuensa, W. I'. Octpoymor, C. A. CnankoB. — M.:
[Tpocsemenue, 2018

2. Tabpuensa O. C. Xumusa. Merogudyeckoe mocobue mia 7 kiacca : yueo.
nocobue st 061eo0pazonar. opranuzanuii / O. C. [N'aOpuensin, U. B. AkcéHoBna,
N. T'. OctpoymoB. — M.: IIpocsemienue, 2018

3. I'abpuensan O. C. Xumus. Terpans 17151 1a00paTOPHBIX ONBITOB U MPAKTHYECKUX
pabor. 7 xmacc : ydeb. mocobue s o0meoOpa3oBar. opraHuzanuii  /
O. C. TI'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: TIpocsemienue, 2018
4. T'abpuensa O. C. Xumusa. Pabouas Terpanb. 7 kimacc : yued. mocooue s
obmeoOpazoBar. opranmzamuii / O. C. T'abpumensn, C. A. Craakos,

N. T'. OctpoymoB. — M.: [Ipocaemienue, 2018
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