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COJEPXAHHME OBYUYEHUA 11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUN dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/esieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA M [lepnoanueckoi CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3HaYCHUE NIEPUOIUYECKOrO 3aKOHA B PA3BUTHU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHLHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTANIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOpPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peakuus. Knaccupukanmss XMMHYECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPaHEHUS U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHe. @DaKTOpbI, BIMAIOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnextponutnyeckas nuccornuanus. CuibHbIC U clladbie dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux 3iaementos 1. U.
MenpeneeBay, u3ydyeHUe MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U



OTHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCHIA
BOJIOpOJia B MPUCYTCTBUU KaTalnu3aTopa, OMPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWH HWOHHOTO oOMeHa),
MPOBEJICHUE NIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heopranuyeckasi xumusi

Hemeramner. Ilonoxxkenue HemeraimioB B llepuogumueckor  cucreme
xumudeckux dnemeHToB [[. Y. MengeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIUX HEMETAUIOB (TajOoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHMsI) U HMX  COEAUMHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Mertamnsl. [lonoxenne meramioB B Ileprognueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS BJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUUYECKUI PSJI HATPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAKHEWIIIMX METAJUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl monyyeHus: MetauioB. IIpruMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3YYeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 00pa3IOB HEMETAJUIOB, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE TUJIPOKCHUIA AIIOMUHUS C PACTBOpaAMHU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemiecTBa wWiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET MPUMECH.

XumMusi W KW3Hb. Poiab XuMuM B 00O€CIEYEeHHMHM DKOJIOTMYECKOM,
DPHEPTreTUYECKON W THINEBOM O€30MaCHOCTH, Pa3BUTUU MeauluHbl. [loHsTHE O
Hay4YHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUH.



[IpencraBiaenuss 00 OOMMX HAay4YHBIX MOPUHLHUINAX MPOMBIIIJICHHOTO
NOJIYYEHHS] BaXKHEHIINX BEIIECTB.

YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWUIIWE CTPOUTEIIbHbBIE
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HaHOMATEpHUAJIbl, OPraHUYECKUE W MUHEPAIbHbBIC
yA0OpeHus.

XUMHSI W 30pPOBbE YEJIOBEKA: IMpaBHUJAa HCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30aCHOrO HMCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B ITIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzamust  MeXOpeIMETHBIX  CBsi3ed Mpu  HM3yYeHUM  oOmed u
HEOpraHW4YecKor XuMHuM B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIOMIMXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PATHOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€THYECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- U
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHonorusa: XuMHYecKasi MPOMBILIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  IPOU3BOJCTBO
KOCMETUYECKHUX TMpenapaToB, NPOU3BOJICTBO KOHCTPYKLIHMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBILIUIEHHOCTb, HAaHOTEXHOJIOTH.



IIpeaMeTHbIe pe3yabTaThbl 0CBOEHHS Kypca
«Oomas u Heoprannveckasi xumus» 11 KJIACC orpaxkaror:

c(OPMHPOBAHHOCTh  TMPEJCTABICHUN: O XWMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, POJIM XHMHUU B II03HAHUU SIBJICHUM
Opuposbl, B (OPMHUPOBAHMM MBIIUIEHUS U KYyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHSI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUH AJIEMEHT, aToM, M3oTom, S-, p-, d-
AIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHas!, HOHHAs, METAJUIMYECKast, BOAOPO/IHAs ), KpUCTANINYECKas PelETKa,
TUIIBI ~ XUMHWYECKHX  pPEAaKUUH, pacTBOp, OJIEKTPOJUTBI,  HEAIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAaHOBUTEIb, CKOPOCThH
XUMHUYECKON peaklUuy, XUMUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUS MAacChl BEIECTB, 3aKOH COXPAaHEHHs U IPEBPALLCHUS YHEPTUU
OpU XMMHYECKUX PEaKUUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S$I3bIK XHMMHH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAIIME B OCHOBE MOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM HCMOJIb30BAaHUH BaXKHEUIINX HEOPTaHUYECKUX
BEUIECTB B ObITY M MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpU
ONMKMCAHUK HEOPTAHUUYECKHUX BEILIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMUYECKUX  peakLui,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOW
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJHAS) B COCUHEHUSX, THUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJsipHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCIUHCHUM;

c(OPMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeNEHHOMY Kiaccy/rpymnme



COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCTIOTHI, aM(OTEpHBIE TUAPOKCUIDBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICI MIEPUOIUIECKOTO 3aKoHa [,
. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHucTEMbI
xuMuuecknx siemeHtoB [I. M. MenpeneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHMS CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U MX COCIUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrempel XUMUYECKHUX d51eMeHTOB 1. U.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHUM  XapakKTepu3oBaTh (ONHUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHMS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
Pa3IMYHBIM IpU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakliy, yYaCTUIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHUW COCTABJISITh YPAaBHEHHUS PEaKUUW pPa3ITUYHBIX
TUIIOB, TIOJIHBIE U COKpPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHILIA;

C()OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUUN MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEaKIHi;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3jaeiicTBus (npuniui Jle [larensbe);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOLECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUsI CEPHOM KHUCIIOTHI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUANAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBAa B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta3oB



IpU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (eKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaToOpHBIM O0OpYyJOBaHHEM, a TaKXKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpEJEIEHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peaKivu,
peakuuu MOHHOr0 OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHHM C MNPAaBWIAMH TEXHHUKHU
0e30MacHOCTH MPHU OOPAILEHNHU C BEUIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUI U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIIEW MPUPOJHON Cpelbl, OCO3HABaTh
OMACHOCTh BO3/CMCTBUS HA KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yJarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOYeUHYIO cucTeMy oOo3HadeHuit JI. bpaitns s 3amvucu XUMHYECKHUX

bopmyiL.



11 KTACCTEMATHUYECKOE INTAHUPOBAHUE

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3axoH u [lepnoanueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COCIMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME













YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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