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I[lnannpyemMble pe3ybTaThl H3yYeHHUs Y4eOHOT0 MpeaMeTa
Buinycknux 9 knacca nayuumcsi:

OITUCBhIBATH CBOﬁCTBa TBepIIbIX, KUIKUX, Fa3006p33HBIX BCIICCTB, BBIACIISAA UX
CYIIIECTBCHHBIC TTPU3HAKHY;

XapaKTepPU30BaTh BEIIECTBA M0 COCTABY, CTPOCHHIO M CBOMCTBAM, YCTAHABIINBATh
HpI/I‘-H/IHHO-CJIeI[CTBeHHLIC CBs3U MC)KIIy JAaHHBIMHA XapaKTepI/ICTI/IKaMI/I BEUICCTBA,
paCKpLIBaTI) CMBICJI OCHOBHBIX XHMHWUYCCKUX HOHﬂTHﬁI aToM, MOJICKYJIa, XI/IMI/I‘ICCKI/Iﬁ
AJIEMEHT, TPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTH, UCIOJB3Ysl 3HAKOBYIO
CI/ICTeMy XUMHU,

n300pakaTh COCTAB MPOCTEUIINX BEIIECTB C IOMOIIHI0 XUMUYECKUX (HOpMYIT U
CYIIIHOCTB XUMHUYCCKUX peaKHI/II/I C ITIOMOIIIBKO XUMHUYCCKUX ypaBHCHI/II/I;

BBIYUCIIATH OTHOCI/ITCJ'H)HYIO MOJ'IeKYJ'ISIpHYIO nu MOJ'ISIpHYIO MacCcChI BEIIECCTB, a TaKXKE
MacCCOBYIO JIOJIFO XHMHYECKOTO JIEMEHTA B COCTUHCHHUSX;

CpaBHI/IBaTB 110 COCTaBy OKCHUbl, OCHOBaHUs, KUCJIOTBI, COJIN,

KJ'IaCCI/I(bI/IIII/IpOBaTB OKCHUIBI U OCHOBAHUA 110 CBOﬁCTBaM, KHUCJIOTBI U COJIN — T10 COCTaBy;
OTMCHIBATh COCTaB, CBOMCTBA U 3HaYEHHE (B IPUPOJIE U MPAKTUUECKOM NeSATEIbHOCTH
YeJIoBeKa) IMPOCTHIX BEIIECTB — KUCIIOPOa U BOJIOPO/IA;

TOJTb30BaThCs TA00OPATOPHBIM 000PYIOBAHHEM H XHMHUECKOH TTOCYI0H;

HpOBO,HI/ITI) HCCJIOXHBIC XUMHNYCCKUEC OIIBITBI U Ha6J'IIOHeHI/I$I 3a U3MCHCHHECM CBOI7[CTB
BEIIECTB B MPOIIECCEe X MPEBPAIICHU; COOTIOIATh MMpaBuiIa TEXHUKH 0€30IMaCHOCTH ITPU
MPOBEACHUHN HAOIOICHUIA U OTIBITOB;

pa3n1/1anL 3KCHepI/IMeHTaJ'II)HO KHUCJIIOTBI M IICJI0YH, HOJ'[BSYSICB I/IHJII/IKaTOPaMI/I; OCO3HAaTh
HEOOXOIUMOCTh COONIOACHHUS Mep O€30MacHOCTH MpU OOpalIeHHH C KHCJIOTaMU H
IIEJIOYaMH.

KnaccudumupoBaTs MHOTOOOpa3ne XUMUYECKUX PEAKITUN

N3yuuT cBOWCTBA METAIJIOB, HEMETAJJIOB M KX COCTUHEHU I

Bbll’lyCKHuK 9 knacca noJiyyum 603MOINCHOCHIb HAYUYUMbCA!

IrpaMOTHO 0OpalaThCs ¢ BEIIeCTBAMHU B MTOBCEIHEBHOM JKU3HH;

OCO3HaBaTh HEOOXOIUMOCTb COOIIOCHHUSI TPABUIT FKOJIOTMUYECKH 0€30acHOTO
MOBEICHUS B OKPYXKAaIOIIel MPUPOIHOH Cpefie;

MMOHUMATh CMBICII U HEOOXOAUMOCTh COOJIIO/ICHUS IPEITUCAHHM, ITpeiaraéMbIX B
MHCTPYKUUSAX 110 UCHOJIB30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JP.;



HCIIOJIb30BaTh HpI/I06peT€HHbI€ KIIFOYCBBIC  KOMIICTCHTHOCTH  IIPHM  BBIIIOJIHCHUU
HCCICAOBATCIBCKUX IPOCKTOB II0 HU3YYCHUIO CBOP’ICTB, CII0c000B MOJIy4YCHUA U
pacrio3HaBaHUA BCUICCTB,

pa3BUBaTh KOMMYHMKAaTUBHYK) KOMIIETEHTHOCTb, HCIIOJB3ys CpEACTBA YCTHOIO M
MIMCBMEHHOTO OOLIEHUS], IPOSBIATH FOTOBHOCTh K YBaKEHHIO MHOW TOYKH 3pEHUS MPHU
00CYX/IEHUH Pe3yIbTaTOB BBHITIOJHEHHOW PadOTHI,

O6T)€KTI/IBHO OLCHUBATH I/IH(l)OpMaIII/IIO 0 BCHICCTBAX HW XHUMHYCCKUX IIPOLECCaAX,
KPUTUYECKH OTHOCHTHCS K ICEBIOHAYYHOU WMH(MOpMAIMU, HeTOOPOCOBECTHON pPEKIIaMe,
KacaroIeics NCTIONB30BaHUS PA3INYHBIX BEIICCTB.

Ilepuoauyecknii 3aKOH ¥ NepuOaAMYECKasi cHUcTeMa XuMuHYeckux 3jementoB JI.HU.
MenaeneeBa. CTpoeHue BelecTBa.
Buinycknux 9 knacca nayuumcs:

KJIacCU(PUITUPOBATh XUMHUYECKHE DOJIEMEHThl Ha METaJUIbl, HEMETaJUIbl, JJIEMEHTHI,
OKCUIBI W THAPOKCHJIBI KOTOPBIX aM(OTEpHBI, W HHEPTHBIC JJIEMEHTHI (Ta3bl) JUIS
OCO3HAHUS BAKHOCTHU YIMOPSAAOUYEHHOCTH HAyYHBIX 3HAHUH;

pacKpbIBaTh CMBICH Neproandeckoro 3akona /.M. Menneneena;

OTIMCBIBATh M XapaKTEPU30BaTh TAOTMUYHYIO (POPMY MEPUOTUIECKON CUCTEMBI
XUMHYECKUX DJIEMEHTOB;

XapaKTEepH30BaTh COCTAaB ATOMHBIX SJAEp M pachpeaesieHne dYHucia dJIEKTPOHOB TIO
ANIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX IJIEMEHTOB MAaJIBIX IMEPHUOJIOB MEPUOTUIECKON
CHCTEMBI, a TAK)KE KaJIHs U KaJIbIIs;

pas3nuyaTh BUJIBI XHMUYECKOU CBSI3W: HOHHYIO, KOBAJICHTHYIO TOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METALTHYECKYIO;

n300pakaTh JIEKTPOHHBIE POPMYIIBI BEIIECTB, 00PAa30BAaHHBIX XUMHYECKUMU CBSI3IMH
pa3HOro BU/A;

BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPOCHHS €T0 KPUCTAIUTMYECKON PEIIETKH
(MOHHOM, aTOMHOM, MOJICKYJIIPHOM, METAJUTMYECKOMN);

XapaKTEPU30BaTh XUMUYECKUE FJIECMEHTHI U UX COCIMHEHUS Ha OCHOBE TTOJIOKEHUS
AJIEMEHTOB B MIEPUOIMYECKON CHCTEME U OCOOEHHOCTEH CTPOSHUS UX aTOMOB;

OTIMCBHIBATh OCHOBHBIE Mpeanochliku OTKphITHSA .M. MeHneneeBbIM NEpHOIuIECKOTO
3aKOHA U MIEPHOIUICCKON CHCTEMbl XUMHYECKHX JIEMEHTOB U MHOTOOOPa3HYI0 HAyYHYIO
NESTENHBHOCTh YICHOTO;

XapaKTepPH30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE MTEPUOIUUECKOTO 3aKOHA U
MEepUOIUYECKON cCUCTeMbl XuMHYeCcKuX anemeHToB .M. Menpaeneena;

OCO3HAaBaTh HAYYHbIE OTKPBITUS KaK PEe3yNbTaT AJUTENbHBIX HAOIIOJCHH, OIBITOB,
HAy4YHOU MOJEMUKH, IPEOOJICHUS TPYTHOCTEH U COMHEHUH.

Bbll’lyCKHl/lK 9 knacca nOJIyuyum 603MOIHCHOCNb HAYUYUMbCAL.

0CO3HAaBAaTb 3HAYCHHUEC TCOPCTUUCCKUX 3HaHHI JJIA HpaKTquCKOﬁ ACATCIBbHOCTH
YCJIIOBCKA,

ONHCBIBATH U3YYCHHBIC 00BEKTHI KaK CUCTCMBI, IPUMCHSS JIOTUKY CUCTEMHOT'O aHaJIN3a;
NPUMCHATH 3HAaHUA O 3aKOHOMCPHOCTAX nepnonnqecxoﬁ CHUCTCMBI XUMHYCCKHUX
OJICMCHTOB IJIA OOBSICHEHHS U MNpEeaABUACHUA CBOICTB KOHKPCTHBIX BCIICCTB,

pa3BUBaTh HH(bOpMaHHOHHYTO KOMIICTCHTHOCTb IMOCPCACTBOM er'Iy6J'IeHI/I$I 3HAHUK 00
HUCTOPpHUU CTAHOBJICHHUSA XHMHUYECKOH HAayKHU, €€ OCHOBHBIX HOHHTHﬁ, NepruoAN4€CKOro
3aKOHa KaK OJHOr0 M3 BaXHEHIIMX 3aKOHOB npupoabl, a TaAKXE O COBPCMCHHBIX
AOCTHIKCHUAX HAYKHU U TCXHHUKHU.

MHoroo0pa3ue XuMH4eCKHX peaKkuuid.
Buinycknux 9 knacca nayuumes:

OOBSACHATH CYTb XUMHUYCCKUX ITPOLECCOB;
Ha3bIBATb MMPU3HAKU U YCJIOBUS NPOTCKAHUA XUMHUYCCKUX peaKm/H”{;



yCTaHaBIMBAaTh NPUHAUIEKHOCTh XMMUUECKON PEaKLIMU K OIIPEJIETICHHOMY THILY 110
OJTHOMY U3 KJIaCCU(PUIIMPOBAHHBIX IPU3HAKOB!

1) mo YUCITY U COCTaBY MCXOJIHBIX BEIIECTB U MPOIYKTOB peakiuu (peakuu CoOeAMHEHHUS,
pa3iioKeHus1, 3aMEIEHUsI U 0OMEHA);
2) 110 BBIICIICHUIO HJIH MOTJIOMIEHHIO TETUIOTHI (PEaKIIUU K30TEPMUYECKHE M YHIOTCPMUICCKHUE);

3)

10 U3MCHCHUIO CTCTICHEH OKHCIICHHUS XMMHYCCKHUX JICMCHTOB (OKI/ICJII/ITCJII)HO-

BOCCTaHOBUTEJIbHBIE PEAKIINN);
4) 1o 0OpaTUMOCTH Tpoliecca (peakiuy 00paTuMbIe ¥ HEOOPATUMBIC);

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIINI;

Ha3bIBAThH q)aKTopm, BJIINAOIINEC HA CMCIICHUEC XUMHUYCCKOT'O paBHOBeCI/Iﬂ;

COCTaBJISITh YPaBHEHUS AJIEKTPOJUTUYECKON IUCCOLMALMUA KHUCIOT, WIEJIOYEH, COJIEH;
IIOJIHBIC 158 coxpameHHme NOHHBIC ypaBHCHI/IH peaKquI O6MCHa; ypaBHeHI/ISI
OKUCITUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKIIUN;

MIPOrHO3UPOBATh MPOAYKTHl XUMUYECKHX peakiuil Mo ¢popmyiaMm / Ha3BaHUAM HCXOTHBIX
BEILIECTB; OMNpPEACNATh HMCXOJHBIE BEIIeCTBAa MO (QopMylaM / Ha3BaHUSIM TMPOIAYKTOB
peakiuu;

COCTaBJISITh YPAaBHEHUSI PEAKITUH, COOTBETCTBYIONIUX TOCIIEIOBATEILHOCTH ((«IIETIOYKEY)
MpeBpaIeHu HEOPTaHUIECKUX BEIIECTB PA3TUIHBIX KJIACCOB;

BbIABJIATH B npouecce BKCHepI/IMeHTa an3Ha1<n, CBI/I)IGTGJ'IBCTBYIOHH/Ie (0] HpOTeKaHI/II/I
XUMHUYCCKOU peaKHI/II/I;

TOTOBUTH PACTBOPBI C OIIPENEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;
ONPEIEINIATh XapaKkTep CPebl BOJHBIX PACTBOPOB KUCIOT U MIEIOUYEH 110 HU3MEHEHUIO
OKpacKH WHJIUKATOPOB;

MIPOBOJIUTHh KAYECTBEHHBIC PEAKITUH, TIOITBEPKAAIOIINE HATMYNE B BOJHBIX PACTBOPAX
BEIIECTB OTJACIbHEIX KATUOHOB M aHHUOHOB.

Bbll’lyCKHuK 9 knacca noOJiyyum 603MOINCHOCHIb HAYUYUMbCA.!

COCTaBJIISATh MOJIEKYJISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHMSI 110 COKPAIICHHBIM HOHHBIM
YpaBHEHUSM;

MIPUBOJIUTH MPUMEPHI PEAKIIH, TOATBEPKIAIOIINX CYIIECTBOBAHHE B3aUMOCBSI3U MEXTY
OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX BEIIECTB;

MIPOTHO3UPOBATH PE3yJIbTAaThl BO3ICHCTBUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOHN peakinu;

MIPOTrHO3UPOBATH PE3YJIbTAThl BO3IECHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMELICHHE
XMMHYECKOTO PAaBHOBECHS.

MHuoroo0pa3ue BelecTB.
Bbll’lyCKHl/lK 9 Kiaacca Haytmmc;l:

ONpeNeNsATh NPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY U3 U3yYEHHBIX
KJIACCOB/TPYIII: METAJUIbI U HEMETAILIbI, OKCHJIbI, OCHOBAHUS, KUCIOTBI, COJIH;
COCTaBIATH (POPMYJIIBI BEIIECTB MO WX HA3BAHUSIM;

OIIPENENATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS YJIEMEHTOB B BEILECTBAX;

COCTaBIATH (OPMYIbl HEOPraHUYECKHX COCIUHEHHWH MO0 BaJCHTHOCTSM M CTEHEHSIM
OKHCJICHHS DIIEMEHTOB, a TAaKKe 3apsijiaM MOHOB, YKa3aHHBIM B TaOJIHIE PACTBOPHUMOCTH
KHUCJIOT, OCHOBAHUMN U COJICH;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUs (PU3NYECKUX U XUMUYECKHX CBOWMCTB MPOCTHIX
BEIIECTB M WX BBICHIMX OKCHJOB, OOpa30BaHHBIX AJIEMEHTAMU BTOPOTO U TPETHETro
IIEPUOJIOB;

Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTePHBIE IS TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

Ha3bIBaTh OOIINE XUMHUYECKHE CBONCTBA, XapaKTepHBIE /I KaXKJOTO KJIacca BEIIECTB;



IIPUBOIUTH IPUMEPBI PEAKIIUM, TOATBEPKIAIOIINX XUMUUECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KACIOT, OCHOBAHUM U COJIEH;

ONPEEIATh BELUIECTBO — OKUCIUTEID U BEIIECTBO — BOCCTAHOBUTEND B OKUCIUTEIBHO —
BOCCTaHOBUTEJIbHBIX PEAKIUAX;

COCTaBJIATh AJIEKTPOHHBIIN OalaHC MO MPEAJI0KEHHBIM CXEMaM peaKkLuii;

MIPOBOJIUTH JTAOOPATOPHBIE OTIBITHI, ITOATBEPKAAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

MIPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO MOTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJA, KHCIOPOJa, VYIVIEKUCIOTO Tra3a, AaMMHaKa,; COCTABJIATh  YPaBHEHUS
COOTBETCTBYIOIINX PEAKLIAMN.

Bbll’lyCKHuK 9 knacca noOJiyyum 603MOINCHOCHIb HAYYUMbCAL.

IPaMOTHO 0OpaIaThCs ¢ BEMIECTBAMHU B TTOBCETHEBHOM JKU3HH,

0CO3HABaTh HEOOXOIUMOCTH COOJTIOICHUS TTPABUJII IKOJIOTHIECKH OE30TTaCHOTO
MOBEACHUS B OKPYKAIOUIEH IPUPOIHOM Cpee;

IIOHUMATh CMBICII 1 HCO6XOI[I/IMOCTI> CO6J'IIOI[€HI/I${ HpCILHHCZlHHfI, npenﬂaraeme B
MHCTPYKUUSAX 110 UCIOJIB30BAaHUIO JIEKapCTB, CPEJACTB OBITOBOM XUMHUU U JIp.;
HUCIIOJIB30BAaTh HpI/IO6peTéHHLIe KIIFOYCBBIC KOMIICTCHTHOCTHU HpI/I BBITIOJTHCHU A
HCCIICIOBATEIIbCKUX TPOSKTOB 10 M3YYCHHWIO CBOKWCTB, CIOCOOOB TIOJNydeHHUS U
pacro3HaBaHUS BEIIECTB;

pa3BI/IBaTI) KOMMYHI/IKaTI/IBHyIO KOMIICTCHTHOCTD, I/ICHOJ’II)?;Y?I CpeleTBa YCTHOﬁ nu
MMCbMEHHOM KOMMYHMKAIIMM Tpu paboTe ¢ TeKCTaMU y4eOHHMKA M JIOMOJHUTEIbHOMN
J'II/ITepaTypOI\/’I, CHpaBOqHBIMI/I Ta6J'II/II_[aMI/I, HpO?IBJ'I?ITI) TOTOBHOCTH K yBa>1<eHm0 I/IHOf/i
TOYKH 3pEHUS MPH 0OCYKICHUH PE3YIHTAaTOB BHITIOJIHEHHON PabOTHI;

OOBEKTUBHO OIICHMBATh MH(POPMALMIO O BEMIECTBAX W XUMHYECKHX IPOIIECCax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHOW WH(MOpMAIMHU, HEJOOPOCOBECTHON peKiiaMe,
KacaroIIeicsl UCIOIb30BaHUSI PA3JINYHBIX BEIECTB.

0CO3HABaTh 3HAYCHHUE TEOPETUUCCKUX 3HAHUHN IS MPAKTUUECKOU IeATeTLHOCTH
YyeJIOBEKa;

OTIMCBIBATh U3YUYCHHBIE OOBEKTHI KAK CUCTEMBbI, IIPUMEHSIS JIOTHKY CHCTEMHOTO aHAJIH3a;
MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOUUECKON CHCTEMbI XUMUYECKUX
AJIEMEHTOB JJIs1 OOBSICHEHUS U TIPEIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuUBaTh MH(POPMALNMOHHYID KOMIIETEHTHOCTh TOCPEJICTBOM YIUIYOJICHHS 3HAHHK 00
HWCTOPUHM CTAHOBJICHHS XHMHYECKOW HayKd, €€ OCHOBHBIX IMOHATHH, MEPHOIAYECKOTO
3aKOHA KaK OJIHOTO M3 BAXHEHIIMX 3aKOHOB IPUPOJBI, a TAKKE O COBPEMEHHBIX
JOCTHIKEHUSIX HAYKH U TEXHUKH.

COCTaBIISATh MOJICKYJISIPHBIC U TIOJTHbIE HOHHBIE YPaBHEHHSI 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

MIPUBOJIUTH MPUMEPHI PEAKIIHH, TOATBEPKIAIONINX CYIIECTBOBAHHE B3aUMOCBSI3U MEXKTY
OCHOBHBIMH KJIaCCaMHU HEOPraHWYECKUX BEIIECTB;

MIPOTHO3UPOBATH PE3YNIbTAThl BO3ACHCTBUS Pa3IMUHBIX (PAKTOPOB HA U3MEHEHUE
CKOPOCTH XUMUYECKOW PEaKIuu;

MIPOTHO3UPOBATH PE3YNbTAThl BO3ICHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMEIICHHE
XMUMHYECKOTO PAaBHOBECHS.

MIPOTHO3UPOBATH XUMUYECKHE CBOMCTBA BEUIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS;
MPOTHO3UPOBATh  CIHOCOOHOCTh  BEIIECTBA  MPOSIBIATH  OKUCIHUTENBHBIE WU
BOCCTaHOBHUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHCIEHUS AIIEMEHTOB, BXOISIIUX B
€ro COCTaB;

BBISIBIISITH CYIIIECTBOBAHHE T€HETUYECKON B3aMMOCBSI3M MEXK/y BEIIECTBAMU B PSIIY:
MPOCTOE BEIIECTBO — OKCUJl — TUAPOKCU] — COJIb;

OpPraHU30BBIBAThH, TPOBOJAUTH YICHHUECKHE MTPOEKTHI TI0 UCCIICIOBAHUIO CBOWCTB
BEIIECTB, UIMEIOIINX BAXKHOE MPAKTUIECKOE 3HAYCHHE.

Bbll’lyCKHuK 9 knacca noJyuyum 603MOINCHOCNb HAYUYUMbCA:



* TPaMOTHO OOpAIIATHCS C BEIIECTBAMH B TOBCETHEBHOM JKU3HHU;

* 0CO3HABaTh HEOOXOAUMOCTbH COOJIIOJICHUS MTPABUIT FKOJIOTUIECKH OE30MIaCHOTO MOBEACHUS B
OKpY’Karollel NpUpOJIHON CpelIe;

¢ IIOHUMAaTh CMBICII U HCO6XOI[I/IMOCTL CO6JIIOI[€HI/I$I HpCHHHC&HHﬁ, npeajiaracMbIX B
MHCTPYKLUSAX 110 UCIOJIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHHU U AP.;

° HCIIOJIB30BAaTh HpI/IO6peTéHHI)I€ KJIFOUYCBbIC KOMIIECTCHTHOCTH pu BBIINIOJTHEHU U
HCCIIEIOBATENILCKUX TPOEKTOB MO M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHUS W PACTIO3HABAHHS
BEILECTB;

® pa3BuBaTb KOMMYHHUKATUBHYIO KOMIICTCHTHOCTb, UCIIOJIB3YSA CPEACTBA YCTHOﬁ A TIMCHhMEHHOM
KOMMYHHUKAIlMM Tpu paboTe ¢ TeKcTamMd y4eOHWKAa W JIOTIOJIHUTENILHOW JIUTEepaTypoi,
CIIpaBOYHBIMUA Ta6J'II/IIIaMI/I, MMPOSABJIATE T'OTOBHOCTH K YBaXCHHUIO WHOM TOYKH 3pCHHUA TIPU
00CY)KJIEHUH pe3yJbTaTOB BBIIOJIHEHHON pabOTHI;

* 00OBEKTUBHO OIICHUBATh I/IH(l)OpMaHI/II-O 0 BCIICCTBAX M XMMHYCCKUX IMPOLECCAX, KPUTUUCCKU
OTHOCUTBCSI K IICEBJIOHAY4YHOM HH(pOpMaLnK, HEAOOPOCOBECTHOM pekiiaMe, Kacarolencs
HCIIOJIb30BAaHM pa3JINYHBIX BCIICCTB.

¢ OCO3HABAaTh 3HAYCHHUEC TCOPETHUICCKUX 3HAHUH JIIs HpaKTI/ILICCKOI\/JI JCATCIBbHOCTH YCJIIOBECKA,

¢ OIMUCBhIBATh U3YUYCHHBIC 00BEKTHI KaK CHUCTCMBI, IPUMCEHAA JIOTUKY CUCTEMHOT'O aHAJIN3a,

* IPUMCHATH 3HAaHUA O 3aKOHOMCPHOCTAX HepI/IO)II/IquKOﬁ CHUCTEMBI XUMHWYECKHUX JJIEMCHTOB [JIs1
0OBSICHEHHUS U MNpCABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB,;

* pa3BUBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIIIyOJIeHHsI 3HaHUM 00 HCTOpUU
CTAHOBJIECHUS XUMHYECKOH HayKH, €€ OCHOBHBIX HOHHTI/II\/'I, MNEPUOANYCCKOI0 3aKOHAa KakK OJHOTO
W3 BaKHEUIIINX 3aKOHOB IMPUPOJbI, a TAKKE O COBPEMCHHBIX JOCTHXKCHUAX HAYKH U TCXHHUKHU.

* MPUBOAUTH MPUMEPHI peaKLUii, TOATBEPHKAAIOIINX CYILIECTBOBAHNE B3aUMOCBS3H MEXK Y
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BELIECTB;

* BBISBIIATH CYIIECTBOBaHHE EHETHUECKOM B3aUMOCBSI3U MEX/Ty BELIECTBAMU B PSJLy: IPOCTOE
BEIIECTBO - OKCHJI - TUAPOKCHU]] - COJIb;

* OpraHU30BBIBATh, IPOBOJAUTH YUEHUUECKHUE TPOEKTHI MO UCCIIEIOBAHUIO CBOICTB BEILIECTB,
MMEIOILIUX BaKHOE NMPAKTUUYECKOE 3HAYCHHE.

JIn4HOCTHBIE, METaIlPpeIMETHBIEC U IPEIMETHBIE PE3YyIbTaThl OCBOEHUS Y4eOHOTO IIpeaMeTa
«XuMus» JINYHOCTHBIMY pe3yabTaTaMH U3y4eHHs TpeaMeTa « XUMUs) SBISIOTCA CIeIyIoIne
YMEHHS:

- Bocniuranue poccuiickoii rpax/1aHCKON HACHTUYHOCTHU: aTPUOTHU3MA, JIFOOBU U YBaXKEHHE K
OTeuecTBy, YyBCTBO TOPAOCTH 3a CBOIO Po/iHY, 32 pOCCHICKYI0O XUMUYECKYIO HAYKY -
dopmupoBaHuEe IEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKH, a TAKXKE COLIMATBHOMY, KYIbTYPHOMY, S3IKOBOMY
U JYXOBHOMY MHOT000pPa3uio0 COBPEMEHHOTO Mupa - DopMHUpoBaHHE OTBETCTBEHHOTO
OTHOIICHUS K YUEHUIO, TOTOBHOCTHU U CIIOCOOHOCTH K

CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIMU K OOYYEHHIO U MMO3HAHHUIO, BEIOODPY
pouILHOTO 00pa30BaHUs HA OCHOBE HH(POPMAIMH O CYIIECTBYIOIUX MPOGECCHIX U JIMYHBIX
npodeccruoHaNbHBIX IpeanouTeHuil. OcoO3HaHHOMY IMOCTPOCHUIO WHANBUAYATbHBIX
00pa30BaTeNIbHBIX TPAEKTOPUIN C YUETOM YCTONUMBBIX O3HABATEIBHBIX HHTEPECOB -
¢dbopMupoBaHHEe KOMMYHUKAaTUBHOM KOMIETEHIIMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,
y4eOHO — Hccre10BaTeIbCKON, TBOPUECKON M IPYrUX BUIAX JESATEIbHOCTH

- GopMupoBaHUE U MOHUMaHUE IEHHOCTH 3JI0POBOTO U OE3J1011acTHOrO 00pa3a )KU3HH, YCBOCHUE
MIPABUJI UHIUBHUIYyaTbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBE/ICHHSI B YpE3BbIUYaHBIX
CUTYaLlUsX, YTOKIAIONUIUX KU3HH U 3[J0POBbIO Jrojiell - @opMHUpOBaHUE NMO3HABATEIbHOM
MH(POPMAIMOHHOM KyNIbTYphl. B TOM uncie pa3BUTHE HABBHIKOB

CaMOCTOSTEJILHON PabOTHI C YUeOHBIMH ITOCOOUSIMHU, KHUTAMH, JOCTYITHBIMH MHCTPYMEHTaMH U
TEXHUYECKUMH CPEeICTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHH - DopMUpOBaHUE OCHOB
HKOJIOTUYECKOT0 CO3HAHMSI HAa OCHOBE MPU3HAHUS IEHHOCTH KHU3HH BO

BCEX €€ MPOSIBICHUSIX U HEOOXOAUMOCTH OTBETCTBEHHOTO , O€PEXHOr0 OTHOLIEHHUS K
OKpYyKarollen cpene



-Pa3BuTHE rOTOBHOCTH K PEIICHUIO TBOPUYECKHX 3aay, YMEHUE HAXOJUTh aJCKBaTHbIE CIIOCOOBI
MOBEJICHHUS U B3aUMOJCUCTBUE C MapTHEPaMU BO BpeMs y4eOHOW M BHEy4eOHOU NesTeIbHOCTH,
CIOCOOHOCTH OIICHUBATH MPOOIEMHBIE CUTYallu!

MertanpeagMeTHBIMH pe3yJIbTATAMH H3Y4YE€HUS Kypca «XuMUsA» sBIsAeTcs (popMuUpoBaHUE
YHUBEpCaJIbHBIX yueOHbIX AericTBuil (YVY/]).

Tloznasamenvnvie YVJI:

- CamocCTOsATEIBPHO O0OHAPYKHUBATh U (DOPMYIUPOBATH YU4EOHYIO MPOOIEMY, ONPEACIIATh IeITh
y4eOHOH /e TeIbHOCTH, BEIOUPATh TEMY pabOThI

- BoiaBurars Bepcuu perieHust mpoosieMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTat, BEIOUpATh U3
MPEI0KEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEJICTBA IOCTHKEHHUS LENH.

- CocTaBiATh (MHIUBUAYAIBHO UIIH B IPYIIIE) IUIAH PeIIeHUs MPoOIeMbl (BBITOIHEHHS TPOEKTA).

- PaboTas no many, cBepsATh CBOU JEMCTBUS C LEIbIO U, TP HEOOXOAUMOCTH, UCIIPABIISATH
OLIMOKHU CaMOCTOSITENBHO.

- B nmanore ¢ yunrenem coBepIIEHCTBOBATh CAMOCTOSATEIbHO BEIPAOOTaHHBIE KPUTEPUH OLIEHKH.
Kommynuxamuenvie YV/I:

- CaMOCTOSITENEHO OPraHU30BBIBaTh yUeOHOE B3aMMOJIEHCTBYE B IpyIIe (OMpeaensTh oomiue
L[EJIH, paclpeeniTh POJH, JOrOBapuBaThCS APYT C APYrOM U T.1.).

CpenctBoM (opmMupoBaHusi KOMMYHUKATUBHBIX Y VY]l CilyXaT TEXHOJOTHS TMPOOJIEMHOTO
nuanora (moOyKAaromUi W MOABOJSAIIMN Auanor) u paboTa B MallbIX TpyIINax, a Takke
HCIO0JIb30BAHME HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOTYKTUBHOTO YTEHHUSI.

IIpeomemnvimu pesynomamamuy N3y4eHus IpeaMeTa« X UMUS»SIBIISIFOTCSL:

- @opMHpOBaHUE MEPBOHAYAIBHBIX CHCTEMAaTHU3WPOBAHHBIX MPEICTABICHUN O BEIECTBAX, HX
MPEBPAIICHUAX M MPAKTUYECKOM MPUMEHEHHH; OBJIAJICHUE MOHATUMHBIM anmaparoM u
CUMBOJIMYECKUM SI3IKOM XUMUH;

- Oco3HaHue OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KakK O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX IPEBPAIICHUI OPraHWYECKUX M HEOPraHWYECKHUX BEIECTB Kak
OCHOBBI MHOTHX SIBJICHHMM >KHBOM W HEXWBOW TMPUPOIBI; YriayOJeHUE TMpeaCcTaBICHUNH O
MaTepUaIbHOM €IMHCTBE MUDPA;

- OsBnageHue OCHOBAaMH XHMMHMUYECKOH TPaMOTHOCTU: CIIOCOOHOCTBIO aHAJIU3UPOBATh MU
O0OBEKTUBHO OLICHUBATH >KU3HEHHBIC CUTYaIMH, CBS3aHHbBIE C XHUMHUEH, HaBbIKaMU 0E30MacHOTO
oOpallleHus ¢ BEIIECTBAMHU, HCIOIb3yeMbIMH B IOBCETHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATH
U IUJIAHUPOBATh SKOJIOTMYECKH Oe30MacHOe TMOBEJICHHE B LENsAX cOepekeHus 370pOBbs U
OKpYXaroILlEl Cpebl;

- ®opMUpOBaHKHE YMEHHI YCTaHABIUBATH CBSI3U MEXKY pealbHO HAOII01aeMbIMH XUMUYECKUMU
SIBJICHUSIMU U MIPOLIECCAMHU, IPOUCXOIAIIUMH B MUKPOMHUPE, OOBSICHITH MPUYUHBI MHOT000pa3us
BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMS, a TAKKE 3aBUCUMOCTb [TPUMEHEHUS
BEILIECTB OT UX CBOICTB;

- [IproOpeTrenus OmbITa UCIOJIB30BAHUS PA3TMUYHBIX METOJOB M3YUYEHHUS BEUIECTB; HAOIIOACHUS
3a MX I[PEBpalleHUSIMU TIPU MPOBEIECHUU HECIOXKHBIX XUMHUYECKUX HSKCIEPUMEHTOB C
HCIOJIb30BaHUEM JTAOOPATOPHOTO 000PYIOBAHUS U IPUOOPOB;

- YMeHMe 0Ka3bIBaTh MEPBYIO IOMOILb [TPU OTPABIIEHUX, OKOTaxX U APYTHX TpaBMax,
CBSI3aHHBIX C BEILECTBAMH U JJAOOPATOPHBIM 000PYI0BaHUEM;

- OBnajsienue mpreMamMu paboThl ¢ MHQPOpMAIMed XUMHYECKOTO COJEp)KaHUs, MPEACTaBICHHON B
pa3Ho dopme (B Buze TekcTa, popmyi, rpaduKoB, TAOJUYHBIX JaHHBIX, CXeM, poTorpaduii u ap.)

- Co3naHue OCHOBBI JU1si (POPMUPOBAHUS UHTEpPECA K PACIIUPEHUIO U YIIIyOJISHNUI0 XUMUYECKUX
3HaHUM M BBIOOpA XMMHMM KaK NPOQHIBHOTO MpeIMeTa MpU MEepexojie Ha CTYNEHb CPEIHEro
(momuHoro) oOmero oOpa3oBaHus, a B JalbHeWmeM © B KadecTBe cdepbl CcBOe
poheccCHOHATBHON AEATEIbHOCTH;

.- ®opmupoBaHUE MPEACTABICHUN O 3HAUEHUM XUMHUYECKONW HAYKH B PELIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX TpoOIeM, B TOM YHUCIE B MPEIOTBPAIICHUU TEXHOTEHHBIX M HKOJOTHUYECKUX
Karactpod.



O0mas xapakrepucTuka yue0HOro npomecca:

OCHOBHBIE TEXHOJIOTHU OOyICHHS:

[IporpamMma kypca «XuMHM» IOCTPOEHA HA OCHOBE CIIMPAIIBHON MOJIENHN, IPETyCMaTpHUBAIOIIEH
MIOCTENICHHOE pa3BUTHE M YIUIyOJICHHWE TEOPETUUYECKUX NPEJCTABICHUNA TMpH JIMHEHHOM
O3HAKOMJICHHHU C SMIITMPUYCCKUM MATCPHUATIOM

[Ipeobnanarommmu GpopMamMu TEKYIIETO KOHTPOJIS SBISIOTCS CAMOCTOSITENIbHBIE U KOHTPOJIHHBIE
paboThI, pasnuuHbIe TECTOBbIE (POpMBI KOHTpOssi. [IpoMeXyTOUHBI M HMTOTOBBI KOHTPOJb
MPOBOJUTCS B (POpME KOHTPOJIBHBIX paboT

COOEPXAHUE YHYEBHOI'O KYPCA

CTpyKTypa Kypca xumuu 8 knacca:
MnaHupoBaHue BKNOYaeT BCe pasaenbl NporpaMmbl.

B aBTOpCKYyIO MporpamMmy BHECEHBI HEKOTOPHIE N3MEHEHUSI.

ObocHosanue. OTHENbHO BBIJEIIEHA TeMa «ATOMBI XUMHUYECKHX 3JeMeHTOB. llepuoanueckas
cucTeMa XMMHYeCKHUX 3jieMeHTOB ullepmoamdeckuii 3akon [[. 1. MeHneneeBay, MOCBSIICHHAS
M3Y4YEHUIO CTPOEHHs aTOMa MBEIIECTBA, U3YYEHHUIO CTPYKTYpsI llepnonnueckoi cucremst [[.1.
MenneneeBa, uYTO CHOCOOCTBYET JIydllleMy YCBOEHHIO TeMbl «COEIUHEHHMS] XUMHYECKHX
JJIEMEHTOB W  M3MEHEHMs, [MPOUCXOJAIINE C BEUIeCTBaMH», TJIYyOOKOMY YCBOEHUIO
MIEPBOHAYAIBHBIX IOHATUH M YCWIEHHWIO 3Ha4yeHUsi OTKpbITHsA [lepmomnueckoro 3akoHa,
SBISIONIETOCS  (QyHAAMEHTaJIbHBIM 3aKOHOM xuMmHuH. Tema «CoeaMHEHHS XUMHUYECKHX
JJIEMEHTOB M HW3MEHEHUs, MPOUCXOJAIIME C BEUIECTBAMMY, SBISAETCA MNPOJOJDKEHUEM TEMBI
«IlepBoHauanpHble XUMHUYECKHE MOHATHs». CyMMapHOE KOJHWYECTBO YacOB U COJACpIKaHUE
y4eOHOTO Kypca HE U3MCHEHBI.

[Ipu n3ydeHNn OTAETBHBIX TEM HEJOCTATOYHO BPEMEHH IS TPOBEACHHS 0000IIAI0IMKNX YPOKOB
1 YPOKOB IO PEUICHUIO PACYETHBIX M KAYECTBEHHBIX 33J1a4, a YPOKH 3TH HEOOXOAMMBI, TaK KaK
HalpaBJIeHbl Ha peaju3allii0 BAKHEUITUX TPEOOBAHMHM K 3HAHUSAM Yy4alluXxcs — MPUMCEHEHHUE
MTOJTYYCHHBIX 3HAHHUU JJIs BBITTOJTHEHHUS TPEHUPOBOYHBIX YIPAKHEHUH U MIOJITOTOBKE K
KOHTpOJIbHOU paboTre. OOoOmiaroriee pabOThl  MO3BOJISIOT BBISBUTH CTENCHb OBJIAACHUS



y4JalMMUCs 3HAaHUSIMU 110 OCHOBHBIM BOIIPOCaM Kypca HEOPraHHYECKOW XMMHHU; TOTOBHOCTH K
cnaue OI'D mo xumuu. Bce mpakTuueckue pabOThI, JAEMOHCTPALUH, JTAOOPATOPHBIC OIIBITHI
B35ThI U3 IIPOrpaMMbI Kypca xumuu 1is 8-9 kinaccos aBropa H.H. I'apa.

Cooepotcanue Kypca 8 knacc

TEMA 1. [lepBoHayajibHble XUMHYeCKHE TOHATHS

[Ipenmer xumuu. Xumus Kak 4acTh €CTECTBO3HAHUs. BeliecTBa U ux cBoicTBa. MeTobl
MO3HAHUS B XHMHH: HaOIIOJIEHUE, OJKcrepuMeHT. [Ilpuembl 0Oe3omacHON pabOTBI ¢
obopymnoBanueM U BemectBaMu. CTpoeHHUE TIaMeHU

Uucteie BemectBa U cMecu. CrocoObl OYMCTKU BEIIECTB: OTCTaWBaHUE, (PUIBTPOBAHUE,
BBIIIAPUBAHUE, Kpucmamiuzayus, oucmuinayus. Dusnyeckue W XUMUYECKUE SBICHUS.
Xumudeckue peakiuu. [Ipu3Haku XUMUYECKUX PEAKIM U YCIOBUS BOBHUKHOBEHUS U TCUCHUS .
[IpocThie U CnOXKHBIE BEMIECTBA. XUMUYECKUHN AJIEeMEHT. MeTauibl 1 HeMeTauibl. SI3bIK XUMHH.
3HaKU XUMUYECKUX DJIEMEHTOB.
Ilpakmuueckue pabomwi: Ne 1 TlpaBmma TexHuku Oe30macHOCTH TIpu  paboTe B
XUMUYECKOMKaOnHeTe. 3HAaKOMCTBO ¢ JabopaTopHbIM oOopynoBanueM. CtpoeHue miameHu. No
2 O4ncTKa 3arpsA3HEHHON TOBAPEHHOM COJIN.

TEMA 2. Ileproanueckuil 3aKOH M NEPHOAUYECKAS CHCTEMa XMMHYECKHX 3JIEMEHTOB
JA.N.Menneneesa. CtpoeHue aroma

[TepBbie MOMBITKYM KIaCCU(PUKAIIMN XUMHUYECKUX 3JIeMEHTOB. [[oHsATHE O TPpyIIax CXOIHBIX
3JI€MEHTOB. ECTEeCTBEHHBIE CEMENCTBA MIETOYHBIX METAJIJIOB U raJOr€HOB. biaropoHeie ra3bl.

[Tepuonnueckuii 3akoH JI. 1. MenneneeBa. Ilepuoanueckas cucteMa Kak €CTECTBEHHO-
HaydHass KiacCU(UKAIMA XUMHUYECKUX OJJIeMEHTOB. TabmuuHas ¢Gopma TpencTaBIICHHs
Kiaccuukanus XuMHUEeCKuX 3eleMeHTOB. Crpykrypa Tabmuimbl «llepumomnueckas cucrema
xumudeckux ameMentoB [[. M. MenneneeBa» (kopoTkas ¢gopma): A- u b- rpynmsl, nepuosl.
Du3nYecKuil CMBICI MOPSIKOBOTO JIEMEHTa, HOMEpa MIEPHOIa, HOMepa TPYIIIHI (11 JIEMEHTOB
A-rpynmn). CTpoeHue atoma: sJIpo u dJIeKTpoHHass 000J0uka. CocTaB aTOMHBIX siIep: MPOTOHBI U
HeuTpoHbl. M3oTOmBL. 3apsia aTOMHOIO spa, MaCCOBOE YMCIIO, OTHOCUTEIbHAA aTOMHAas Macca.
CoBpemenHast GOpMYJIUPOBKA TOHITHS «XUMUYECKHI JIEMEHT.

OnekTpoHHass 000JI0YKa aToMa: TOHATHE OO0 DSHEPreTMYeCKOM YpPOBHE, €ro eMKOCTH.
3amoJHEHUE DJJICKTPOHHBIX CJIOEB Yy aroma »JJIEMEHTOB IEPBOr0 — TPETHEro IEPHOJIOB.
CoBpemenHast GOpPMYJIMPOBKA TEPHOANYECKOTO 3akoHa. Cmpoenue amoma. COCTaB aTOMHBIX
saep. DnekTponsl. M3oTomnbl. CTpoeHre 3JIEKTPOHHBIX 000104eK aTOMOB IMepBbIX 20 2JIEeMEHTOB
nepuoanuecko cucrtemsl J[. 1. MenneneeBa. 3HaueHHe NEPUOIMYECKOro 3akoHa. Hayunble
noctkenus JI.M.MeHneneeBa : MCpaBiIeHUE OTHOCUTENIbHBIX aTOMHBIX Macc, MEpPeCTaHOBKU
XUMHUUYECKUX 3JIEMEHTOB B MepHoandecKoi cucteme. JKu3Hb u aestenbHocTh [l Y. Menneneena.
DJIEKTPOOTPUIIATEILHOCTh XUMUUECKUX JIEMEHTOB. OCHOBHbBIC BUIbl XUMHUUECKOMN CBSI3H:
KOBAJICHTHAs HEMOJIsIpHas, KOBAJEHTHAsI MOJIsIpHAs, MOHHAS.

Jlabopamopuvsie onvimsi. B3aumoneicTBUE THAPOKCHIA IIMHKA C PAaCTBOPAMHU KHUCIOT
umenouei. IIpocteie BemiecTBa rajgoreHsl. B3anMoelcTBUE HIENOYHBIX METALUIOB C BOJAOMU
Jlemoncmpayuu: Mogenu aTOMOB XUMHYECKUX DJIEMEHTOB. [lepnonnueckas
cucteMaxumudeckux 3neMeHToB . . MenzaeneeBa. Mojenn KpUCTAIUIMYECKUX PEILIETOK

TEMA 3. CoeanHeHusi XMM. JJIeMEHTOB M H3MEHEHHUsl, NMPOMCXOASIIHE C BelecTBaMH
BaneHTHOCTH 3JIeMEHTOB B CBeT€ JJEKTpOHHOM Teopuu. CreneHb okucinenus. [IpaBuna
OIpEeNIeICHHs CTETIEHN OKUCIIEHUs 37eMeHTOB. OmnpeneneHne CTeneH! OKUCICHHS 3JIEMEHTOB I10
XUMHUYECKO ¢opmyne coenuHeHus. CocraBneHue (opMysl OWMHAPHBIX COEAMHEHUH, OOIMIMiA
cnoco0 ux Ha3blBaHMs. bUHapHBIE COeMHEHUS: OKCUBI, XJIOPUbI, CYIb(UIBI U Ip. XUMUYECKUE
¢dopmynbl. Muaekcsl u ko3pduimentsl. OTHOCUTENbHBIE aTOMHAash M MOJIEKYJSIpHAs MAaccChl.
Pacyer MaccoBoil 1011 XMMHUYECKOT 0 3JIEMEHTa 1o (popMyJie BellecTBa.



3aKOH MOCTOSIHCTBA COCTaBA.

3aKkOH COXpaHEHUs Macchl BEIIECTB. XHMMHUYECKUE YpPAaBHEHHSA. 3HAUEHHE WHIEKCOB U
kodpduuuentoB. CocTaBieHHE YpaBHEHHH XHUMHUYECKHX peakiuuil. TUIbBl XUMHYECKUX
peakuuii. Peakiusi coenunenus. Peakius pasznosxxenus. Peakius 3amenienns. OKUCIUTEIBHO-
BOCCTaHOBUTEJbHbIE peakUMH. OKUCIUTENb, BOCCTAHOBUTEINb, IPOLECCHl OKHUCIECHUS U
BoccTaHoBNeHUs. CocCTaBleHUE YPaBHEHMM OKHUCIMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLMH C
MIOMOIIBIO METO/Ia 3JIEKTPOHHOr0 OaaHca.

TEMA 4. IIpoctbie BemectBa. CoeMHeHNs] XUMUYECKHUX 3JIeMEHTOB
Kucnopon. Haxoxnenue B npupoze. [lonyuenue kucnopona B 1a00paTOpyuu ¥ MPOMBIIITIEHHOCTH.
®u3nyeckue M XHUMHUYECKHE CBOMCTBAa Kuciopona. IIpumenenue xuciopoma. Kpyroopor
kuciaopoaa B mpupone. O30H, autoTponuss — kuciopoja. Bosnyx u ero cocraB. 3ammra
aTMOC(EepHOTro BO3/1yXa OT 3arpsi3HEHU.
Bonopon. Haxoxnaenue B npupoae. [lonydyenne Booposa B 1a00paTopuu U MPOMBIIUIEHHOCTH.
duznyeckue M XUMHUYECKHE CBOICTBa BoJopoja. Bojmopox — BoccraHoBHUTENb. Mepbl
0€e30MacHOCTH MpH paboTe ¢ BojopoaoM. [IpumeneHune Boaopoa.
Bona . Meroap! onpezaeneHus coctaBa BoAbl — aHaiu3 U cuHTe3. Ousnueckue U XUMHYECKHE
cBoiicTBa BOJbl. CBOMCTBA BENIECTB — KUCIOPO/IA, BOJOPOJA M BOJBI - B CBETE MPEACTABICHHI
00 OKHCIHMTENHbHO-BOCCTAHOBUTEIBHBIX Ipolieccax. Bona B mpupone M crnocoObl €€ OYHMCTKH.
Abdparus BoAbl. XUMHUYECKHE CBOMCTBAa BOAbl. lIpummenHenme Boapl. Boma — pactBopuTEs.
PactBopumocTh BemiecTB B Boje. HachlllieHHbIE, HEHACHIIIIEHHbIE U TEPECHIIIEHHbIE PACTBOPBHI.
3Ha4YeHWe PACTBOPOB JUISl NPHUPOABI M CEIBCKOro Xo3siicTBa. OmpeneneHne MaccoBOM J0JHU
PacTBOPEHHOI'O BELIECTBA.
Jlemoncmpayuu:  Tlpumepbl ~ XUMUYECKHUX  SIBIGHUWA: a) TOpEeHHWe  MarHus, 0)
B3aMMO/ICHCTBUECOISTHON KUCIOTHI C MPaMOPOM WJIM MEJIOM; B) MOJy4YeHHE T'HMAPOKCHAA MeIu
(IT); r) pacTBOpEeHHE TOJYYCHHOTO THAPOKCHUIA B KUCIOTaX; /1) B3aUMOJICHCTBHE OKCHIa MEIH
(I) ¢ cepHoO¥l KHCIOTOW TpH HArpeBaHWUHU; €) B3aUMOJCHCTBHE pPa30aBICHHBIX KHUCJIOT C
MeTaljlaMu; 3) pas3joXKeHHe Mepokcuaa Bojopoaa. JlabopamopHvle onvimul: -CpaBHEHUE
CKOPOCTH HCIIapEHUs BOJbI M CIUPTA MO MCYE3HOBEHUIO MX KalleJdb Ha GHIbTPOBAIIbHOM Oymare.
OxkuciieHne Meau B IUIAMEHM CIUPTOBKUA WM Tropenkd. IloMyTHeHume M3BECTKOBOM BOJBI OT
BBIJIBIXa€MOI'0 YIJIEKUCIIOro Tasza. I[losydeHue yriekuciioro rasa B3aUMOJECUCTBHEM COAbI U
KHUCTIOTHI. 3amMelleHne Meau B pactBope xiopuaa meau (1) sxenezom.
Ilpaxmuueckaa paboma Ne 3 «llonmyuenue, coOupaHue U paclo3HaBaHUE KHUCIOPOIay,
Ned«Ilonmyuenue, coOupanue u pacro3HaBaHue Bojopoan, Ne 5 «OnpeneneHrue MacCoOBOU JT0IH
PacTBOPEHHOT'O BELIECTBAY.

TEMA 5. KoanyecTBeHHbIE€ OTHOIIEHHUSI B XHMHH

KonnuectBenHbie oTHOMICHUS B XuMuK. KonumdecTBo BemiecTBa. MoJib. MosisipHast Macca. 3aKoH
ABoraapo. MoJisipHbIii 00beM ra3oB. OTHOCHUTENIBHAS IUIOTHOCTH Ta30B. OObeMHBIC OTHOIICHUS
ra3oB MpH XMUMHYECKUX pEaKIMsIX. BbluMclieHne Mo XMMHYECKUM YPaBHEHMSIM KOJIMYECTBA
BelllecTBa (Macca, YHCIO MOJb) MO H3BECTHOMY BellecTBY. BrlumcieHune oObema raza 1o
XUMUYECKUM ypaBHeHUsIM. CneiacTBue 3akoHa ABoraapo. BrluncieHue mno XUMHYECKUM
ypaBHEHUSM KOJH4ecTBa (M, V) IPOIYKTOB PEAKIMH M0 MaccaM 00OUX BEIIECTB, BCTYMAIOIIUX B
peakiuio (3a1a4u Ha «M30BITOK M HEIOCTaTOK»). BhIUMCIIEHHE MO0 XUMUYECKHUM ypaBHEHUSIM
KOJIMYECTBA BEILECTBA [0 MACCE U3BECTHOTO PacTBOpA.

TEMA 6. Ba:kneiimme Ki1acchbl HCOPraHMYECKUX COCTUHEHHU I

Peakuun oOmeHa. YcloBus IIPpU KOTOPBIX PCaKIIUUN oOMeHa HUAYT OO0 KOHIIA. Baxwueiinine Ki1accel
HCOPraHN4CCKUX COCIUHEHHUHN. OKCI/I)IBIZ COCTas, KJIaCCI/I(bI/IKaI_II/Iﬂ. OCHOBHBIE M KHCJIOTHEIC
OKCHBI. HOMCHKJIaTypa okcuaoB. Dusnueckue M XUMHUYECKHE CBOﬁCTBa, IMOJIY4YCHHUC,
MMPUMCHCHUC OKCUIOB.



I'uapoxcuast . Knaccudukamms runpokcnnioB. Ocnoanus. Cocras. 1llenoun u HepacTBOpuMBbIe
ocHoBaHus. Homenknatypa. ®Pu3nueckue M XUMHUYECKME CBOMCTBA OCHOBaHUW. Peakuus
Heirpanuzanuu. [lomydyenue. [Ipumenenue. AMpOTEpHBIE OKCHIIBI U TUAPOKCHIBI

Kucnotsl: coctaB, kinaccudukanus 1 HOMEHKJIaTypa. Pu3nyeckre u XUMHUECKHE CBOICTBA
KUCIOT. BpITecHUTENbHBIA psA MeTauioB. CBONCTBA MPOCTBIX BEIIECTB — METANIOB |
HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE NMPEACTAaBIEHUN 00 OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
nporeccax. Comu: cocras, kimaccuukanusi ¥ HOMEHKIaTypa. dusnyeckne M XUMHUYECKHE
cBoMcTBa cosieil. PactBopuMocTh coseit B Boje. XMMHYECKHME CBOMCTBA COJIEH CIOCOOBI
nojiyueHust conei. Ilpumenenue coneil. I'eHeTnueckas CBA3b MEXKIAY OCHOBHBIMH KiacCaMu
HEOPraHUYECKUX COEIUHEHU.

Jemoncmpayuu: B3aumoneicTBUe LUHKA C CepoM, COJSHOM kucioTol, xymopugom menu (II).
Jlabopamopuvie onwvimul. Peakuuu, XxapakTepHble s PacTBOPOB KHUCJIOT (COJSHOM win
cepHoi).Peakiiuy, xapakTepHble JUIsl pacTBOPOB MIeo4el (TMIPOKCHIOB HATpUS WM Kajus).
[Tonyyenue

U cBoiicTBa HepacTBopuMoro ocHoBanus (runpokcuna meau(1l)). Peakuun, xapakrepHblie s
pacTBOpoB cojielt (Hanpumep, A xiopuga meau (I1).

Ilpakmuueckas paboma Ne 6 «PereHue sKCIIepUMEHTATBHBIX 3a/1a4 TI0 TEME
«BaxHeHmmeKIaccbl HEOPraHMIECKUX COECTUHEHUIN

B aBTOpCKYyIO MporpamMmy BHECEHBI HEKOTOPHIE N3MEHEHHUSI.

Obocnosanue. Tema «MHOrooOpasue BeIIECTB» JUIS KOHKPETH3allH Y4eOHOro Marepuana
pasneneHa Ha aBeOonbmre TeMbl «Hemeramisy u «Mertamtely. KomnaecTBo yacoB u conepikaHue
Marepuaia He H3MEHEHO U COOTBETCTBYET Iporpamme Kypca Xumuu i 8-9 kimaccoB aBtopa H.H.
I'apa. 3a cuer ymioHeHUs: yaeOHOrO Marepuaia BhljgeleHa Tema «[10BTOpeHHe OCHOBHBIX BOIIPOCOB
kypca 8 ximacca». [IpH HM3ydeHHWH OTAENBHBIX TEM HEJOCTaTOYHO BpPEMEHH JUIS IPOBEICHHUS
0000IIAI0MINX YPOKOB M YPOKOB II0 PEIICHHIO0 PACYETHBIX M KaYeCTBEHHBIX 3a7ad, a YPOKH ITH
HEOOXO/MMBI, TaK KaK HAIPaBIICHBI HA PEATH3aI0 BAKHEHITHX TPeOOBAaHMI K 3HAHUSAM yJalIUXCs
— MPUMEHEHHE TTOyYeHHBIX 3HAHUH ISl BBIIOIHEHHS TPECHUPOBOYHBIX YIPAKHEHUI U IMOATrOTOBKE
K KOHTpolbHOW pabore. OOoOmaromee pabOThl TO3BOISIOT BBIABHTH CTCTICHb OBJIAJICHHS
YYAIIMMUCS 3HAHUSMH 10 OCHOBHBIM BOIIPOCAaM Kypca HEOPraHHYECKOW XUMHH; TOTOBHOCTb K C/1aue



OI'D mo xumuu. Bee mpaktudeckue paboThl, JEMOHCTPALIUH, JTAOOPATOPHBIE OTBITHI B3SITHI U3
IIporpaMMsl Kypca xumuu ais 8-9 kinaccos aBropa H.H. I'apa.

Conepxxanue nporpaMmMbl Kypca XumMun 9 Kjacca
TEMA 1. [loBTOpeHne 0CHOBHBIX BONIPOCOB Kypca 8 Kiacca
XapakTepucTUKa 3JIEMEHTa 110 €ro MOJOXEHUI0 B IMEPUOJUYECKON CHCTEME XUMHYECKHX

anemenToB /1. V1. MenneneeBa. CBoiicTBa OKCHJIOB, KUCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUU
AJIEKTPOJIUTUYECKON JHUCCOLMALIMKM U TPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIEHUS. ['eHeTnueckue
psaabl MeTaiia M HeMmeraa. llepuonnyeckuil 3aKkoH M NMEPUOJUYECKAsT CHUCTEMA XUMUYECKUX
anemeHToB /I. 1. MenpeneeBa B CBeTe yUeHUs O CTPOCHUH aToma. MX 3HadyeHue.

Jlemoncmpayuu. Paznuunsle ¢dopmbl Tabmuuel . . Menneneea. Monenu aroMoB
3IIEMEHTOB | —3-T0 Mepro/IoB.
Jlabopamopuvie onvimei. 1lomydeHne ruipOKCUAA IMHKA U UCCIIEJOBAHUE €r0 CBOMCTB.
MogenupoBanre noctpoeHus Ilepuonnueckod cucrtembl XuMUYecKHX osnemeHtoB /J[. .
Menneneesa.

TEMA 2. MHoroo0pa3ue XuMH4eCKHX peaKkuui

Knaccudpukanuss XuMUYECKHMX pEaKIHil: peakuuu COEAUHEHMs, pAa3JIOKEHHUS, 3aMelleHUs,
oOMeHa. OKHCIMTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENh, BOCCTAHOBUTEID,
MpoLecchl OKUCIEHHsT U BoccTaHoBieHMs. (CocTaBlieHME YpaBHEHMH OKHCIMTEIHHO-
BOCCTaHOBUTEJBHBIX PEAKIIMI C TOMOIIBIO METO/1a ANEKTpOHHOTOo OanaHca. Temsosbie 3¢ deKTb
XUMUYECKUX PEaKIui. DK30TEPMUUYECKHE M DHIOTEPMHUUYECKHE peaKIuu. TepMOXUMUUYECKUE
ypaBHeHUsA. Pacd€rsl mo TepMOXMMHYECKUM YypaBHEHUAM. CKOpPOCTh XMMHUYECKHUX DPEAKIUN.
@DaKTOpbl, BIUAIONIME HA CKOPOCTh XMMHUYECKUX peakuuil. [lepBoHayanbHOE MpEnCTaBIECHUE O
karanuze.O6patumbie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECUH. XUMUYECKHE PEaKIUU B
BOJIHBIX pacTBOpax. DJIEKTPOJUTHI U HEAEKTPouThl. MoHbl. KaTnoHbl 1 aHWOHBI. ['napatHas
TEOPHsI PACTBOPOB. DIJICKTPOIUTHUCCKAST TUCCOIMAINS KHCIOT, OCHOBaHHM U cojiei. Crnabbie u
CWJIbHBIE AJIeKTpoJIUThl. CTeneHb Aucconuanuy. Peakium noOHHOTO oOMeHa. YCIOBHS TeUeHUs
peaknuii HMOHHOrO oOOMeHa 10 KOHIlA. XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIacCOB
HEOPraHUYECKUX COCIMHEHHM B CBETE MPEACTaBICHHUM 00 JIEKTPOIUTHYECKON AUCCOIMALNU U
OKHCIIUTEIBHO-BOCCTAHOBUTEIBbHBIX peakuusx. [lonsTue o runponuse comnei.

Jemoncmpayuu: 1lpuMepbl 5K30-U SHAOTEPMHUYECKUX peakuuil. B3aummopaeiicTBue HHMHKA
CCOJITHOM M YKCYCHOW KHCJIOTOW. B3ammonieiicTBHE TpaHYJIMPOBAHHOTO IIMHKA U IIMHKOBOM
MBUIH

Cc coisHOW kucinoToi. BzammopelictBue oxcuma Mmemu (II) ¢ cepHOM KuCIOTOH pasHOU
KOHILICHTPALlMU TpPH pa3HbIX TeMmiieparypax. ['opeHue yris B KOHUEHTPUPOBAHHOW a30THOM
kuciore. ['opeHue cepbl B paciuiaBieHHOW cenutpe. VcnbpltaHue pacTBOpOB BEHIECTB Ha
ANEKTPUYECKYIO IPOBOJIUMOCTD. JIBUKEHHE HOHOB B 3JIEKTPUUYECKOM IIOJIE.

Ipaxmuuecxkue pabomwi: Nel VI3yueHue BIUSHUS YCIOBUHN MPOBEICHUS XMMHUYECKON peakIuu
Hae€ ckopocTb. Ne 2 PenieHune 3KClepuMEHTANIbHBIX 3aJa4 110 TeMe «CBOMCTBA KUCIOT, COJIEH U
OCHOBaHUH Kak AIEKTPOIUTOBY. Jlabopamophvie onvimel: Peakuiun oOMeHa MEXIy pacTBOpaMu
AJEKTPOJIUTOB. 3aBUCUMOCTbCKOPOCTH XMMHUYECKON PEAKLUU OT MPHUPOIBI PEarPYIOIIUX BEIIECTB.
3aBHCUMOCTh CKOPOCTM XHUMHUECKOW pEaKIUH OT KOHICHTPALUUU PpEarupyrolux BeIIeCTB.
3aBHCUMOCTh CKOPOCTH XHMMHYECKOH pPEaKIWu OT IUIOMAAN COMPUKOCHOBEHHUSI pearupyromux
BEIIECTB («KUISIIUN CIIOW»). 3aBUCMMOCTh CKOPOCTH XHMHYECKOH peakiu OT TeMIepaTyphbl
pearupyroommx BEIecTB. | OMOTreHHBII M TeTeporeHHbIH KaTanu3bl. DepMeHTATHBHBIA KaTaus.
WurubupoBanue. 3ameleHue jxene3oM Menu B pactBope cyinbdpara memu (II). 3aBucumoctsb
CKOPOCTH XMMHYECKOH PeaKkIK OT MPHPOJbl PEarupyIOIIUX BEIIECTB Ha MPUMEPE B3aUMOACHCTBHS
KACIOT C MeETaulaMH. 3aBUCHUMOCTh CKOPOCTH XHMMHYECKOH pEaKIUuH OT KOHLEHTPAIUU
pearupyommx BEUIECTB HAa TNpUMEpE B3aUMOJCHCTBUS LUHKA C COJITHOW KHCIOTOM Pa3TU4HON
KOHIICHTpPAIMH. 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pPEAKIHUU OT TIUIOMIaJd CONPUKOCHOBEHHS
pearupyommx BenecTs. MogenupoBaHHe «KUIISIIEro CIOs». 3aBUCHMOCTh CKOPOCTH XUMHYECKOH
peakuuu oT



TEMIIEPATYPhl pearupyolrX BEIECTB Ha IpuMepe B3auMoaercTusa okcuaa Meau (II) ¢ pacrsopom
CCPHOM KHCJIOThI PAa3JIMYHOM TeMIepaTypsl. Pa3iiokeHne nepokcuaa BOAOPOIa ¢ IOMOUIBIO OKCUAA
mapradua (IV) um karanasel. OOHapyxeHuE KarTaja3bl B HEKOTOPBIX IHMILEBBIX IPOJYKTAX.
WurubupoBanue B3aUMOAEHCTBUS KUCIOT C METaUIaMH YPOTPOIMHOM. Pacuemuvle 3adauu:
Boruncnenus no TepMOXUMHUYECKUM YPaBHEHUSIM PEaKLUM.

TEMA 3. Hemeraibl

OO0mrast xapakTepuCTHUKa HEMETAJJIOB: TMOJOKEHHWE B mepuoaunueckou cucreme . H.
MenneneeBa, O0COOEHHOCTH CTPOEHHS aTOMOB, 3JEKTPOOTPULATENBHOCTh KaKk Mepa
«HEMETAJUNIMYHOCTUY, P dJIEKTPOOTpULATEIbHOCTU. Kpucraninyeckoe cTpoeHue HEMETAILIOB -
npoctelx BemnlecTB. Ajuorponusi. ®dusmueckue cBoiicTBa HeMeTamwioB. OTHOCHUTENBHOCTH
MOHSITHH «METAIL», KHEMETAII.

B o 1 o p o a llonoxeHnue B NMEpHOIUYECKON CHUCTEME XMMHYECKHX 3jemeHToB JI. W.
MenneneeBa. CtpoeHue aroma U MoJieKynbl. Pu3nyecKkue U XMMUYECKHE CBOICTBa BOAOPOAA,
€ro NoJIlydeHHe U IPUMEHEHHUE.

OOumasgsxapakTepuctukaranoreHo B. Ctpoenue atoMoB. [IpocTsie BemecTBa, ux
¢buznyeckue U XuMudeckue cBoiicTBa. OCHOBHBIE COEMHEHUS TAIOT€HOB (TaI0r€HOBOA0POIbI
U rajioreHu ibl) ux cBoictBa. KauecTBeHHas peakius Ha xyopua-uoH Kparkue cBeneHus o
xJyope, 6pome, ¢prope u none. [I[pumeHeHre raloreHoB U UX COSTMHEHU B HAPOTHOM
XO35HCTBE.

C e p a. CrpoeHue aToma, aJuIOTPOMNHsI, CBOMCTBA U MIPUMEHEHHE poMOndeckoil cepbl. OKCH/IBI
cepel (IT) m (VI), ux momydenue, cBoiicTBa u mpumeHeHHe CepoBOAOPOJHASI M CEpPHUCTAs
kuciaoTel. CepHasg KUCIOTa U €€ COJM, MX NPUMEHEHHE B HApOJHO Xo3sikcTBe. KauecTBeHHas
peakius Ha Cyinb(haT-HoH.

A 3 o 1. CTpoeHne aroMa M MOJEKYJbl, CBOMCTBA MPOCTOrO BEMIECTBA. AMMHAK, CTPOEHHE,
CBOICTBa, IONTydeHNE U TipuMeHeHne. Coll aMMOHUS, X CBOMCTB B puMeHeHne. OKCHUJIBI a30Ta
(IT) m (IV). A3oTHas kucnoTa, €€ CBOWCTBA M MpUMEHeHne. HUuTpaTel u HUTPUTHI, TpobIeMa Ux
COJIEpKaHUA B CEITbCKOXO3IMCTBEHHOM MPOAYKIIMH. A30THBIC yI00pCHHS.

® o c ¢ o p. Crpoenune aTtoma, auIOTpOIHs, CBOMCTBa Oermoro u kpacHoro (ocdopa, ux
npuMeHenne. OcHoBHBIE coemuHeHus: okcup ¢ochopa (V), oprodochopHas Kuciaora u
tdocdarer. DochopHbie ynoOpeHHsI.

Y runep o n CrpoeHue aroma, ajIOTPOINHSA, CBOMCTBA AJJIOTPOIMHBIX MOIU(UKALUH,
npumenenne. Oxcuzapl yriepona (II) m (IV), ux cBoiictBa m npumeHeHue. KadecTBeHHas
peakiusi Ha yriaekucibiii ra3. KapOoHaThl: KaibIMT, cOJa, MOTAll, UX 3HAUYEHUE B MPUPOIE U
KU3HU yenoBeka. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

K p e M H u il. CrpoeHre aTomMa, KpUCTANIMYECKUN KPEMHHI, €ro CBOMCTBA U IPUMEHEHUE.
Oxcupn kpemuusi (IV), ero mpupoansie pazHOBUAHOCTH. CHUIMKAThl. 3HAYEHHE COCAMHEHUUN
KpEeMHUS B )KUBOW U HEXKUBOU mpupoje. [loHATHE 0 CHIIMKATHON MPOMBIIIIEHHOCTH.

Jlemoncmpayuu. O6pa3ibl TaOreHOB-TIPOCTHIX BellecTB. B3aumoieiicTBre rajJoreHoB
CHaTpueM, alfOMUHUEM. BeITecHeHne XJ10poM OpoMa WIIM HO0Jia U3 PACTBOPOB HX COJICH.

B3aumopeiicTBue cepsl ¢ MeTaIaMu, BOJOPOIOM M KHCIOPOIOM.

BzaunmoneiicTBre KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEABIO.

[Tornomienue yriieM pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccraHOBIEHME MeaH U3 €€ OKCuaa
yraem. OOpa3ibl OPUPOIHBIX COEIWHEHUH Xiopa, cepsl, (ocdopa, yriepoaa, KpeMHHUS.
OO0pa3ibl BaXXKHEHIITUX 1T HAPOTHOTO XO3SHUCTBA CYNb(aTOB, HUTPATOB, KapOOHATOB, (hocdaToB.
OO0pas1ibl cTeKIa, KepaMuKH, [IEMEHTa.

Jlabopamopuvie onvimei. 7. KauecTBeHHass peakuus Ha xiuopuia-uoH. 8. KauecTBeHHas
peakmusina cynbdar-uoH. 9. PacnosnaBanue coneit ammonus. 10. [TomyueHue yriaekucnoro rasa
u ero pacrnosHaBanue. 11. KayectBenHas peakuus Ha kapOoHaT-uoH. 12. O3HaKOMJIEHHE C
MPUPOIHBIMU cHIIMKaTaMu. 13. O3HaKOMIIEHHE C MPOAYKLIHMEH CUIIMKATHOM MPOMBILIJIEHHOCTH.
Ilpakmuyeckue pabomer. Ne 4. PemeHue 5SKCIEPUMEHTAJIBHBIX 3aJad IO  TeMe
«IlonrpynnaranorenoB» Ne 5. Pelrenue skcriepuMeHTanbHbIX 331ad no teme «lloarpymnmna
kuciaopoaa». Ne 6.



Pemenne skcnepuMEHTaNbHBIX 3a1ad4 1o TeMe «[loarpymmel azota», Ne 7. Pemenue
9KCIIEpUMEHTAIIBHBIX 3a1a4 110 Teme «lloarpynna yriepomay.

TEMA 4. Meranibl

[TonoxeHne MeTaIIIOB B IEPUOANYECKON cucTeMe xumudeckux auieMeHToB Jl. M. Menneneesa.
Merannuueckas KpHUCTaUIMYECKash penieTka W MeTajuidyeckas XuMuueckas cBsizb. OOmiue
¢u3nveckue cBoiicTBa MetauioB. CIulaBel, X CBOMCTBAa W 3HAauYeHHE. XHMMHUYECKHE CBOWMCTBA
METaJJIOB KaK BOCCTAHOBUTENIEH. DJIEKTPOXUMMUYECKUI Psii HANpPsDKEHUM METalioB U €ro
WCIOJIb30BaHUE I XapaKTEPUCTUKH XUMHYECCKHX CBOMCTB KOHKPETHBIX MeTaIOB. CIOCOOBI
MIOJIyYEHUSI METaJIOB: MUPO-, TUIAPO- U AeKTpoMeTayprus. Koppos3us MeTaijgoB U crocoOsbl
OOpBOBI C HEM.

ObmasgxapaKTEepUCTHUKAaNEJNOYHB XMETaJaao B. Merajuibl B mpupoJe.
O6mue crocoObl ux nosydenus. Ctpoenue aromoB. [llenoynbsie MeTamibl MPOCTHIE BEIIECTBA,
ux (U3UYECKHE U XUMUYECKHE CBOMCTBA. BakHeilline cOeTWHEHUS IIETOYHBIX METAJIOB —
OKCHUJbI, TUAPOKCUABI U COJIU (XJIOpUAbI, KapOOHAThl, Cyab(daThl, HUTPATHI), UX CBOMICTBA U
IIpUMEHEHHE B HapOJHOM Xo3stiicTBe. KanuitHble ynoOpeHus.

Ob6masxapakTepucTuKa3MeMeHToB rnaBHo noarpynnslllrpyn
n bI. CTpoeHue aroMoB. [l]erouH03eMenbHbIE METAIUTBI - TTPOCTHIE BEMIECTBA, UX (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. BakHeillme coeaMHEHHs IIEIOYHO3EMETbHBIX METAJIOB — OKCHJIBI,
TUAPOKCUABI U COJIU (XJIOPUJIBI, KapOOHATHI, HUTPATHI, CylIb(aThl U Gocdarbl), UX CBONUCTBA U
IIPUMEHEHHE B HAPOJHOM XO3SMCTBE.

A n1o M uHu . CTpoeHue atoma, GU3NYECKHUE U XUMUYECKHE CBOIICTBA IIPOCTOTO BEIECTBA.
CoenuHeHus aTIOMUHHS OKCHUJIl M THAPOKCHUI, MX aM(pOTEpHBIA XapakTep. Baxkueimume comm
antoMuHus. [I[puMeHeHne amoMUHUS U €70 COEIMHEHUM.

K e ne 3 o. Crpoerne aroma, HU3MYECKHE U XMUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psaasl Fe2+ u Fe3+. KauectBennnie peakiuu Ha Fe2+ u Fe3+. Baxueiimue conu
Keneza. 3HaueHUe KeJe3a, €ro COeAMHEHM U CIIJIaBOB B IPUPOJIE U HAPOTHOM XO3SIICTBE.

Jemoncmpayuu. OOpa3lpl  IIETOYHBIX M IIEJOYHO3EMEIbHBIX MeTauioB. OOpasisl
cruiaBoB.B3zaumopeiictBue HaTpus, JUTUS U Kaiabuus ¢ BOJoH. B3ammopeiictBue HaTpus u
MarHus ¢ KAciopoJom. B3aumonelictBue MetaysioB ¢ Hemetaiamu. [lonydeHue rkapoKcuaoB
xenesa (I1) u (I1I).

Jlabopamopuvie  onvimoi. 2. OzHakomyieHHME ¢ oOpaslamMu  METauioB. 3.
BiaumoneiicTBueMeTaIOB ¢ pacTBOpamMH KUCIOT U coseid. 4. O3HakomieHHe ¢ obOpasuamu
MPUPOJHBIX COCAWMHEHUHN: a) HATpus;, 0) Kajblusd; B) aMOMHHH; T) kene3a. 5. IlomydeHue
TUAPOKCHIA QIIOMUHHUS W €ro B3aMMOJEHUCTBHE C pacTBOpaMU KUCIOT U Iesodeu. 6.
KauecTBennsie peakunu Ha noHbl Fe2+ u Fe3+.

Ipaxmuuecxkue pabomul. 1. OcyliecTBICHHE IEMOYKA XUMHYECKUX MPEBpAIICHUI METaslIoB.
2.1lonydyeHne u CBOWCTBA COEIMHEHUM MeTaysIoB. 3. PemieHue 3KcnepUMEHTalbHBIX 3ajad Ha
pacro3HaBaHUE U MOJyYEHUE BEILIECTB.

TEMA 5. IlepBoHauyanbHble NPeACTABJICHUS 00 OpraHn4ecKux Bemecrsax. Oprannyeckas
XMMHS.

Opranundeckast xumus. YriaeBoopoasl.lIpenenbabie HHENpeneabHbIEYTIIEBOI0POIbI.
Kucnopoaconepxaiuue BemecTsa. YTiaeBoabl. A30Tcoaepkanue semectsa. Ilomimepsr.

TEMA 6. O06o0meHue 3HAHMH 1O XMMHMH 32 KypC OCHOBHOH 001iero o0pa3oBaHHA.
ITonroroBka krocynapctBeHHON uroroBoit arrectauuu (I'MA) B popme OI'D.

Ilepnoguueckuit 3axkoH u Ilepumonnueckas cucrema JI. M. MeHneneeBa B CBETE€ TEOPUUH
CTpOoeHHUs aToMa BHJIbI XUMUYECKHUX CBSA3E€M M TUIIBI KPUCTAJUIMUECKUX pEIIETOK. B3aumocss3pb
CTpOGHHST M CBOHCTB BemiecTB. Kiaccudukanuss XUMHUYECKUX pEaKIMid M0 PpazIuuHbIM



npusHakaM. CKOpoCTb XUMHUYECKMX peakuuil. Jluccomuanust 53JI€KTPOJIUTOB B  BOJHBIX
pactBopax. loHHble ypaBHEeHHA peakuud. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKLUU.
Knaccugukanus u cBoiicTBa HEOPraHMYECKHX BEIIECTB. TpEeHUHr-TECTUPOBAHKUE MO BapHaHTaM
I'MA npomsIX JIET U 1EMOBEPCHUH.



TemaTn4eckoe IJIAHUPOBAHUE

8 ki1ace
Ne Tema ypoka (pa3zaena) Kon-Bo W3 HUX K0JI-BO
4acoB
Kontponbusix | [IpakTnueckux
pabot pabot
1 [lepBoHauanbHbIe XUMHYECKUE 8 2
TTOHSTHS
2 ATOMBI XUMUYECKUXDIIEMEHTOB. 11 1
I[ICXD JI. . Menpeneena.
3 Coenunenus XUMHAMHYECKUX 13 1
JIIEMEHTOB u U3MCHEHUS,
MIPOUCXOISIINE C BEIICCTBAMH.
4 IIpocTeie  BemiecTBa KUCIIOPOA H 13 3
BojtopoA. I[Iponeccer ropenus. Bona
5 KonndecTBeHHbIC OTHOIICHWS B XUMHHU 5 1
6 Baxneiimme kinaccsl HEOPraHUYECKUX 14 1 1
COeqUHEHNN
7 O6o0menne Kypca 4
NTOI'O 68 4 6
9 knacc
No [HanmenoBaHue pa3zienoB U TeM KonuuecTso | I3 HUX (KOJIMYECTBO YacOB)
n/n HacoB
BCEro) KoHTposbHbIe |IpakTHYecKue
paOOTHI paOOTHI
1 [loBTOpEHHE OCHOBHBIX BOIPOCOB Kypca 8 7 1
KJjlacca
2 [MHorooOpa3ue XUMHUYECKUX PEaKIIUi 12 2
3 |Hemeranmsl 25 1 4
4 |OO1ue cBOICTBA METAIIIOB 14 1 1
5 | IlepBoHavanbHbIe pe/ICTaBICHUS 00
OpPraHUYECKUX BemlecTBax. OpraHuyeckas 4
XUMHS
6 [OOGoOmmeHune Kypca HEOPraHU4eCKO XUMHUN -
2
Uroro: 66 4 7







