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ITosicHuTeNBbHAA 3anMcKa K padoyeil mporpaMme 1o Xumuu 8 Kiacca.
Pabouas nporpamMma ydeOHOT0 Kypca 1o XUMHH 715 8 Kitacca pa3padoTtana Ha ocHoBe PI'OC, Ha 6a3ze
IIPOTpaMMbl OCHOBHOTO 0011eT0 00pa30BaHus 10 XUMHH (6a30BbIi YPOBEHB) U aBTOPCKON POTPaMMBI
O.C. I'abpuensina, A.B. Kymnosoii - [Iporpamma ocHOBHOTO 00111€T0 00pa30BaHus 110 XUMHUH. 8-9
knaccel. M: [Ipoda, 2015 r. Yuebnuk: ['abpuensn O.C. Xumus 8 knacc. YueOHUK 17151 00111e00pas.

yapexa. — M.: Ilpoda, 2019.
[Tporpamma paccuntana Ha 68 yacoB (2 yaca B HEZIEIIO).

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Yy4eOHOr0 MaTepuaJjia

JINYHOCTHBIMH pe3yJabTaTaMH H3y4YeHHS mpeameTa «XuMHsS» B 8§ Kilacce SBISIOTCS CIEIYIOIIHE
YMEHHUSL:

0CO3HABATh CIMHCTBO W IEIIOCTHOCTh OKPY)KAIOIIETO MHPA, BO3MOKHOCTH €r0 MO3HABAEMOCTH U
O00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKU;

NMOCTENEeHHO BBICTPAMBATh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh U
TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM UHCIIE U B PAMKaX CaMOCTOSITEJIbHOM J1€ATeIbHOCTH BHE IIKOJIbI;

OIleHMBATHLKU3HCHHBIC CHTYAIlMM C TOYKH 3peHHsi Oe3omacHoro obpasa KH3HU U COXpPaHEHUS
3/10pPOBbBS;

OII€eHUBATHIKOJOTUIECKHII PUCK B3AMMOOTHOIIICHUN YEITOBEKA U TIPUPO/IBL.

(opMHPOBATBHIKOJIIOTUYECKOE MBIIUIEHHUE: YMEHHE OLICHUBATh CBOIO AESTEIBbHOCTh M TOCTYIKHU
JOPYTUX JIIOJICH C TOYKH 3PEHHUS COXPAHECHHsI OKPYXKAIOUIEH Cpebl - TapaHTa >KU3HHU U OJIaromoiyqus
JIIoeH Ha 3eMile.

MeTanpeAMeTHBIMH pe3ylbTaTaMH HW3Y4YeHHUS] Kypca «XUMHUS» SBIsSeTcs (OpPMUPOBAHUE
YHUBEpCaIbHBIX yueOHbIX neictBuit (YVY /).

Pezynamusnvie YV/I.
- CaMOCTOSTENIbHO OOHapyXuBaTh W (HOPMYyIUpOBaTh ydeOHYIO TpPOOJIeMy, ONpPEaeNsiTh Ielb
y4eOHOM JesTeNbHOCTH;
- BEPCUM peUIeHHs] POoOJIeMbl, 0CO3HABAaTh KOHEUHBIN pe3yJbTaT, BBIOUPATh U3 MPEIJIOKEHHBIX U
MCKaTh CAMOCTOSITEIILHO CPEACTBA JOCTHIKEHUS TSI,
- COCTaBJIATH (MHANBUIYAJTLHO WIH B TPYIINE) IJIaH PEIICHHS TIPOOIEMBI;
- paboTas 1o TUIaHy, CBEPATHh CBOU JICUCTBUS C IENBIO U, TP HEOOXOAMMOCTH, UCIIPABIISATH OIIUOKA
caM BBIJIBUTaTh CAaMOCTOSTEIBHO;

Tosznasamenvuvie YYJI:
- aHaJM3UPOBaTh, CPABHUBATH, KiaccU(PHUIIUpoOBaTh W 0000maTh (aKTHl W SIBICHHS; BBISBISATH
MPUYUHBI U CIEJICTBUS IPOCTHIX SIBJICHU.
- OCYIIECTBIISITh CpaBHEHHUE, KJIACCU(PUKALMIO, CAMOCTOSTENIbHO BBHIOMpAs OCHOBAaHUS U KPUTEPUU
JUTS YKA3aHHBIX JIOTHYECKHX OTIepaIuii;
- CTPOUTH JIOTUYECKOE pACCYXJCHHE, BKIIOYAIOUIEe YCTAaHOBJIEHUE MPUYNHHO-CIEICTBEHHBIX
CBsI3C;
- CO3/1aBaTh CXEMaTHYECKHUE MOJIEIH C BbIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA;
- COCTaBIISITh TE3UCHI, PA3IMYHBIC BUBI IUTAHOB (TIPOCTHIX, CJIOKHBIX U T.I1.);
- npeoOpa3oBhIBaTh HHPOPMAIIUIO U3 OJHOTO BHAA B IPYroi (TabauIly B TEKCT U TIp.);
- YMETBhONPENCISITh BO3MOXKHBIE HMCTOYHUKH HEOOXOMUMBIX CBEIEHUH, MPOU3BOIUTH IOHCK
nH(pOpMalKY, aHAJTM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

Kommynurxamuenvie YV/:

CaMocCTOsATeIbHO OPraHU30BbIBATh Y4eOHOE B3aMMOJEUCTBUE B rpyIie (ONpeaesTh o0Iue Henu,
pacmpenenaTh POy, TOTOBapUBaThCS IPYT C APYTOM H T.11.).

IIpenmeTHble pe3yJIbTaThI

Oobyuarowguiica nayuumces:

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPeACTABICHUI)

* OTIMCHIBATh CBOMCTBA TBEPMABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS HX CYIIECTBEHHBIC
MIPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO U CBOWCTBAM, yCTaHABIMBATh MPUIUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;



* PaCKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKHX TMOHSTHH «aTOM», «MOJEKYJay, «XUMUYECKUN
JJIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0KHOE BEIIECTBOY», «BAJECHTHOCTHY, UCIIOJb3Ysl 3HAKOBYIO CUCTEMY
XUMUHU;

* U300pa)kaTh COCTaB IMPOCTEHIIMX BEIIECTB C IMOMOIIBI0O XHMHUYECKHMX (GOpPMYIT M CYIIHOCTh
XMMHUYECKUX PEAKIUH C TOMOLIBI0 XUMUYECKUX YPABHEHHU;

* BBIYUCJIATh OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYFO MAcChbl BELIECTB, a TaKK€ MAacCCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUSX JJIs1 OLEHKHU UX MPaKTUYECKON 3HAUUMOCTH;

* CPaBHMBATh 10 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTHI, COJIH;

* KJIacCU(UIIMPOBATH OKCUIBI 1 OCHOBAHMSI 110 CBOMCTBAM, KUCIIOTHI U COJIU TIO COCTAaBY;

* ONIUCBIBATh COCTaB, CBOMCTBA M 3HauU€HUE (B MPUPOJIE U MPAKTHUECKON eATEIbHOCTH YEIOBEKa)
MPOCTBIX BEUIECTB — KHUCIOPOAA U BOAOPOA;

* 1aBaThb CPaBHUTEIBHYIO XAPAKTEPUCTUKY XMMHUYECKUX 3JIEMEHTOB M BAXKHEHIIMX COCIWHEHHUU
€CTECTBEHHBIX CEMEICTB IIEJIOYHBIX METAUIOB U TFaJIOT€HOB;

* [10JIb30BAThCSI TAOOPATOPHBIM 000PYIOBAaHHUEM U XUMHUUECKON OCYI0M;

* IPOBOJUTH HECJIOKHBIE XUMUYECKHE OIBITH U HAOMIOACHUS 32 U3MECHCHHUSIMH CBOMCTB BEIIECTB B
IpolLecce UX MpeBpalieHnii; coO0AaTh MpaBuiIa TEXHUKKA 0€30MaCHOCTH MPH MPOBEICHUH HAOIIOACHUIMA
U OTIBITOB;

* pa3MyaTh S3KCHEPUMEHTAIBHO KHUCJIOTHI M IMIENOYHM, NOJIb3YACh WHIUKATOpPaMH; OCO3HABATH
HE00XOIMMOCTh COOMIOICHHS Mep O€30MMaCHOCTH P OOPAIICHUH ¢ KUCIOTaMH U IIEJI0YaMH.

Ilepuoanyecknii  3aKOH M NEepUOAMYECKasi  CHCTeMa  XMMHYECKHX  JJIEMEHTOB
. . MengesieeBa. CTpoeHHe BellecTBa

* KaccuUUUPOBaTh XMUMHUYECKUE DJIEMEHThl Ha METaJUlbl, HEMETaJUIbl, 3JEMEHTHI, OKCHUIbl U
THIPOKCUIBI KOTOPHIX aM(OTEpHBI, W WHEPTHBIE JJIEMEHTHI (Ta3bl) IS OCO3HAHUS BaXKHOCTH
YHOPSI0YEHHOCTH HAYYHBIX 3HAHUI;

* pacKpbIBaTh CMBICH epuoaudeckoro 3akona J[. . Menneneesa;

* ONUCHIBATh W XapaKTepHU30BaTh TAOMMYHYIO (OpMY TMEPUOIUYECKON CHUCTEMBI XHUMHUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJEP M PaCHpelesIeHNe YHUCIa 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJbIX MEPUOAOB MEPUOJAMUYECKON CHUCTEMBI, a TaKXKe Kallus U
KaJIBLIMS;

* pa3inyaTh BHJBl XMMHYECKOW CBS3M: HOHHYIO, KOBAJICHTHYIO TMOJIAPHYIO, KOBAJIECHTHYIO
HETOJISIPHYIO U METAJIIMYECKYIO;

* U300paKaTh AJIEKTPOHHO-UOHHBIE (OPMYIIBI BEIIECTB, OOPa30BAHHBIX XUMUYECKUMHU CBS3SIMU
pa3HOro BUAA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BELIECTB OT CTPOCHUS UX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTHl U UX COCJUHEHHUS Ha OCHOBE IMOJIOKEHUS JIEMEHTOB B
MIePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUSI KX aTOMOB;

* OIUCBHIBATh OCHOBHBIE ATanbl OTKpbITHA [I. 1. MenaeneeBblM MEPUOJNYECKOTO 3aKOHA U
MEePUONYECKON CHUCTEMbl XUMUYECKUX 3JIEMEHTOB, JKU3Hb U MHOTOOOPa3HYI0 HAay4HYIO AESTEIbHOCTD
y4€HOTO0;

* XapaKTepu30BaTh HAY4YHOE W MHUPOBO33PEHUYECKOE 3HAYECHHE MEPUOJUYECKOTO 3aKOHAa H
MEPUOINYECKON CUCTEMBI XUMHYECKHX deMeHTOB 1. M. Menneneena;

* OCO3HaBaThb HAYYHbIE OTKPBITHS KakK pe3yiabTaT [UIMTEIbHBIX HAOIIOJCHHI, OMBITOB, HAYYHOMN
IIOJIEMUKH, IIPEOIOJICHNS TPYAHOCTEH U COMHEHUM.

MHoroo0pa3ue XMuMUYECKUX peakmuil

* O0BSCHATH CYyTh XUMUYECKHUX MPOIECCOB U UX MPUHIIUIHAIBLHOE OTJINYUE OT PUINIECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKLUH;

* YCTAHABJIMBATh MPUHAJUIC)KHOCTh XUMHYECKON peakuuud K ONpe/eIEHHOMY THIY MO OAHOMY W3
KJIAaCCU(UKALMOHHBIX TMPU3HAKOB: 1) O YUCIy M COCTaBY MCXOIHBIX BEIIECTB U NMPOAYKTOB pPEaKIMU
(peakuuu COETUHEHUS, PA3JIOXKEHHS, 3aMEIIeHUsT W OOMEHa); 2) O BBIICICHHUIO WU TOTJIOMICHUIO
TEIUIOTHl (PEaKkIMU SK30TEPMUYECKHUE M JHIOTEPMHUYECKHE); 3) M0 MU3MEHEHUIO CTENeHEeW OKHUCICHHS
XUMHUYECKHUX DJIEMEHTOB (pEaKlMU OKUCIMTEIHbHO-BOCCTAHOBUTENBHBIC); 4) IO 0OpaTUMOCTH Mpolecca
(peakiuu 0OpaTUMbIE U HEOOPATUMBIE);

* Ha3bIBaTh (DaKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEaAKIIHIA;



* Ha3bIBaTh (PAaKTOPHI, BIUSAIOUINE HA CMEIIEHUE XUMHUECKOTO PABHOBECHS,

* COCTABJIATh YPaBHEHUS DJIEKTPOJIUTHYECKON IUCCOLMALUU KHUCIIOT, LICJIIOYEH, COJIEH; MOJIHbIE U
COKpaIlléHHbIE MOHHBIC ypaBHEHMS peakiMii oOMeHa; ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* IPOrHO3UPOBATH MPOIYKTHl XMMUYECKUX PEaKLUi 1o GopMysiaM/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OIIpeIeNIATh UCXOIHBIE BEIECTBA MO (hOpMyJIaM/Ha3BaHUSAM MPOAYKTOB PEAKIIUH;

* COCTAaBJIATb YPAaBHEHMsI pEaKLUMH, COOTBETCTBYIOIIMX IIOCIEJOBATEIBHOCTH  («IIETIOYKE)
IIPEBPALICHUI HEOPTaHUYECKUX BELIECTB Pa3IMYHBIX KIIACCOB;

* BBISIBIISITH B IIPOLIECCE DKCIIEPUMEHTA MPU3HAKH, CBUJETENIBCTBYIONINE O IPOTEKAHUN XUMHUYECKOM
peakuuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JIEU paCTBOPEHHOIO BEIIECTBA;

* OIIPENENATh XapaKTeP CpeAbl BOAHBIX PAaCTBOPOB KHUCIOT M INEJIOYEH IO M3MEHEHHUIO OKPAacKu
UHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEAKLUH, IMOATBEPKAAIOIINE HATUYUE B BOAHBIX PACTBOPAX BEILECTB
OTJENbHBIX KATHOHOB M AaHUOHOB.

MHoroo0pa3ue BelecTs

* OIPENENATh NPUHAMJIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3  H3YYEHHBIX
KJIaCCOB/TPYIII: METAJIbl U HEMETAJLJIbI, OKCU/IbI, OCHOBaHMsI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIbI BEIIECTB 10 X HA3BAHUSAM;

* OIPEIENATh BAICHTHOCTD U CTEIICHb OKUCIJICHHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (OPMYJIbl HEOPraHMYECKHX COCAMHEHHUH MO BAJCHTHOCTSM U CTENEHSM OKHCIICHUS
JIEMEHTOB, a TAKXKE 3apsAJaM HOHOB, YKa3aHHbIM B TaOJUIE PACTBOPUMOCTH KHCIOT, OCHOBAaHMM M
COJICH;

* OOBSICHATHh 3aKOHOMEPHOCTH U3MEHEHUs (PU3NYECKUX M XUMHUYECKUX CBOWCTB MPOCTHIX BEILECTB
(MeTaJIJIOB M HEMETAJIOB) W HX BBICHIMX OKCHJIOB, OOpa30BaHHBIX 3JEMEHTAaMH BTOPOTO U TPETHETro
IIEPUOJIOB;

* Ha3bIBaTh OOIIME XWMHUYECKHUE CBOWCTBA, XapaKTEpHbIE ISl TPYII OKCHJIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOICTBA, XapaKTepHbIE ISl KaXI0T0 U3 KIaCCOB HEOPraHUYECKUX
BCIIIECTB: KUCJIOT, OCHOBAHMI, COJICH;

* IPUBOJIUTH IIPUMEPHl pEaKLUUH, NOATBEPXKIAIOUIMX XUMHUYECKHE CBOWCTBA HEOPraHMUYECKUX
BCIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUI M COJICH;

* OIPENENATh  BEUIECTBO-OKUCIWUTEIb U BELIECTBO-BOCCTAHOBUTENIb B OKUCIHUTEIBHO-
BOCCTAHOBUTENIBHBIX PEaKIUAX;

* COCTaBJIATh OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIN OanmaHc (Mg M3YYCHHBIX peaKkiuil) 1o
IIPEJIOKEHHBIM CXEMaM pEeaKLuil;

* IPOBOJIUTH J1a0OpATOPHBIE OMBITHI, TOATBEPKIAIONINE XUMUYECKHUE CBOMHCTBA OCHOBHBIX KJIacCOB
HEOPraHUYECKUX BEILECTB;

* IPOBOJUTH J1AOOPATOPHBIC OMBITHl MO IOJXYYEHUI0 M COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOZOPOJa, KUCIOPOAA, YIIEKUCIIOrO Ia3a, aMMHUAaKa; COCTABIIATH YPABHEHUS COOTBETCTBYIOIINX PEAKLIMIA.

Oodyuarowuiicsa noayuum 603MoICHOCHb HAYUUMbCA:

OcHOBHbIE OHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPeICTABIEHUI)

* IPaMOTHO 00paIaThCs C BEIIECTBAMU B TTOBCETHEBHOM JKH3HHU;

* OCO3HaBaTh HEOOXOAMMOCTH COOJIOICHUS TPaBWJI SKOJOTHYECKH O€30MacHOro IMOBEACHHS B
OKpY>Karollel MpUpOTHON CpeENE;

* IOHUMATh CMBICI U HEOOXOIUMOCTb COOIOICHHS TPEINUCAHNIA, TPEIIaracMbIX B HHCTPYKIUSIX
IO MCITOJIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH H JIP.;

* UCII0JIb30BaTh proOOpeTEHHBIC KJIIOUEBbBIC KOMIICTEHTHOCTH npu BBITIOJTHCHHH
HCCIICIOBATEIILCKUX TIPOSKTORB 110 U3YYCHUIO CBOMCTB, CIIOCOOOB TMOTYYCHUS M PACTIO3HABAHMS BEIICCTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHTHOCTb, HCIIOJIb3Yys CPEICTBA YCTHONH M THCHMEHHOMN
KOMMYHHKAITUU TPU padoTe ¢ TEKCTaMH Y4YeOHHMKA W JONOJIHUTEIBHOW JIMTEPATypOH, CIPaBOYHBIMH
Ta0JIUIIaMH, TIPOSBISATH TOTOBHOCTh K YBXEHHUIO MHOW TOYKU 3pEHUS] MPH OOCYXICHUU PE3YJIHTATOB
BBITIOJTHCHHOU paOOTHI;



* 0O0ObEKTHBHO OIIEHUBAaTh HWH(OpPMAIMIO O BEHIECTBAX M XHMHUYECKUX MPOIECCaX, KPUTUIECKU
OTHOCHUTBHCSI K TICEBIOHAYYHON MH(POpPMAIH, HeTOOPOCOBECTHOM peKiIamMe, Kacarouelcs NCIOJIb30BaHUS
Pa3IMYHBIX BEILECTB.

Ilepuoauyeckuii 3aKOH M NEPHOAMYECKAS  CHCTeMAa  XMMHYECKHX  JJIEeMEHTOB
. . MenpaesieeBa. CTpoeHHe BeliecTBa

* 0OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUH ISl MPAKTUUYECKOM JIEATEIIbHOCTH YEJIOBEKA;

* ONUCBIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBbI, TPUMEHSISI IOTUKY CHCTEMHOTO aHAIN3a;

* IPUMEHSTh 3HAHUSI O 3aKOHOMEPHOCTSAX MEPUOJAMYECKOM CHUCTEMbl XMMHYECKHUX AJIEMEHTOB IJIs
OOBSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuUBaTh MHGOPMAIIMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIIIYOJICHHs] 3HaHHM 00 HMCTOPHUH
CTAHOBJICHUS XMMHUYECKOW HayKH, €€ OCHOBHBIX IIOHSTHH, MEPUOJUYECKOIO 3aKOHA KaK OJHOIO W3
BOXHEHIINX 3aKOHOB MPUPOJIBI, & TAKKE O COBPEMEHHBIX TOCTUKECHHSAX HAYKU U TEXHHUKH.

MHoroo0pa3ne XuMH4eCKUX PeaKnuid

* COCTaBJSITb MOJICKYJISIDHBIE W TOJIHBIE MOHHBIE YPAaBHEHUS IO COKpAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJUTHh TIPUMEPHI PEAKUUM, TOATBEPKIAIOIMIMX CYIIECTBOBAHUE B3aUMOCBS3H MEXIY
OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATh PE3yJbTAaThl BO3JCUCTBHUS PA3TUYHBIX (AKTOPOB HA H3MEHEHUE CKOPOCTH
XMMHUYECKON PEAKIINY;

* POTHO3UPOBATh PE3YJIbTAThl BO3ACHCTBUS Pa3IUYHBIX (AKTOPOB HA CMEIICHHE XHMHUYECKOTO
paBHOBECHS.

MHoroo0pa3ue BelecTs

* MPOTHO3UPOBATH XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

* MPOTHO3UPOBATHh CIIOCOOHOCTH BEIIECTBA MPOSBIISATh OKHCIUTEIbHBIE WM BOCCTAHOBUTEIIHHBIC
CBOKCTBA C YYETOM CTENEHEN OKUCIICHHS DJIEMEHTOB, BXOJAIINUX B €TI0 COCTAB;

* BBISIBJIATh CYIIECTBOBAHUE T€HETHYECKOW B3aMMOCBSI3M MEXIY BEIIECTBAMH B PANY: MPOCTOE
BEIIECTBO — OKCHUJ — TUIPOKCHUJ — COJIb;

* XapaKTepH30BaTh 0COOBIC CBONCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOU KHCJIOT;

* IPUBOJIUTH TIPUMEPHI YPaBHEHUI pEAKIHi, JEeXKalMX B OCHOBE IMPOMBINIICHHBIX CIIOCOO0B
MOJYyYECHHUS] aMMHaKa, CEPHOUN KHUCIIOTHI, YyT'yHa U CTaJlu;

* ONUCHIBATh (PU3UYECKUE U XUMHUYECKHE TPOIECCHI, SBISIONINECS YacThI0 KPYrOBOPOTA BEIIECTB B
MPUPOJE;

* OPraHU30BbIBATh, MPOBOJUTH YYECHUYECKHE MPOEKThl IO MCCIECJOBAHUIO CBOMCTB BEILECTB,
HMMEIOIUX BAXKHOE MPAKTUYECKOE 3HAUCHHUE.

Conep:kanue nporpamMmMbl 1o XumMuHu 8 Kjacca.

Tema 1. IlepBoHauyaibHble XUMHYeCKUEe MOHATHS (16 4.)

XuMHs — HayKa O BEIECTBAX, UX CBOWCTBaX W NpeBpalleHHus. MeToabl XUMUU KaK HAYKH:
HaOJI0ICHNE, ONMCAaHKe, U3MEPEHUE, IKCIIEPUMEHT, MOOEIUPOBAHUe; NOHAMUE O XUMUYECKOM aHAlu3e U
cunme3se. lloHATHE O XMMHYECKOM 3JE€MEHTEe U (opMax €ro CyliecTBOBaHHUS: CBOOOJHBIX aTOMaX,
MPOCTBHIX M CIOXHBIX BemectBax. [IpeBpamienust BemecTB. OTIMYUE XUMHUYECKUX PEAKIUN OT
¢buznueckux sBiaeHU. Posb XuMuM B ku3HM yenoBeka. KpaTkue cBeieHUs] N3 UCTOPUHM BO3HUKHOBEHHUS U
pa3BUTUS XUMUU. POJIb OTEUECTBEHHBIX YYECHBIX B CTAaHOBIICEHHU XMMHYECKONW Hayku — pabotel M.B.
JlomonocoBa., A.M. bytneposa, JI.1. Menaeneea. [lepuoandeckas cucteMa XUMUYECKUX SJIEMEHTOB
JL.U. MengeneeBa, ee CTpyKTypa: Majble W OOJBLIME MEPUONbI, TPYIIBl W NOATPYNIbl (TJIaBHAs U
nobounas). [lepuoanueckas cucreMa Kak CIpaBOYHOE MOCOOME IS MTOJIYUYEHHUsI CBEIEHUN 0 XUMUYECKHX
3J€MEHTAaX.

XyUMHUYECKasi CHMBOJIMKA. 3HAKM XUMHUYECKHX DJJIEMEHTOB U IPOUCXOXKIACHUE HX Ha3BaHUM.
Xumuueckue popmynbl. Uaaekcsl u k03 uipieHTs. OTHOCUTENBHBIE aTOMHAS U MOJICKYJISIPHAsI MACCHI.
Pacuer maccoBoil 10K XMMHYECKOTO djeMeHTa mo ¢opmyse BemectBa. [loHsATHE O BaJe€HTHOCTH.
Omnpenenenre BaJCHTHOCTH 3JIEMEHTOB 10 XUMHYECKOW QopMysie cOequHEHHs . XUMUYECKUE PEAKITHH.
[Ipu3Hakn W ycnoBUSL NPOTEKAHUS XUMHUYECKHX PpEAKIUNA. 3aKOH COXPAHEHUS MAacChl BEIECTB.
Xumuueckue ypaBHeHUs. COCTaBlIEHUE YPaBHEHUM XUMUYECKUX PEAKIUI.

Peakuuu paznoxenus. [lowamue o ckopocmu xumudeckux peaxyuti. Kamanuzamopwl. Peakuun
coequHeHus. KaranuTudeckue M HeKaTaluTHUeCKHe peakiuu. Peakuuu 3amerieHus. Peakimun oOmeHa.



Peaknun HedTpamusanuu. TUIbl XUMUYECKHUX pPEAKUUN IO INPU3HAKY «UYUCIO U COCTAB HMCXOIHBIX
BEILIECTB U MTPOJYKTOB PEAKIIMM.

Pacuernble 3agaum. 1.HaxoxaeHue OTHOCUTENBHOM MOJIEKYJISIPHOM MaccChl BeIIeCTBa IO €ro
XUMUYECKor ¢opmyie. 2. BruncieHne MacCOBOM OJIM XMMHYECKOTO 3JIE€MEHTa B BEIIECTBE IO €ro
¢dopmyre. 3. YcraHoBieHHE PpOCTeNIel (hopMyJIbl BEIIECTBA [T0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Hemoncrpaunu. I[ICXD JI.MA. MenneneeBa; mnpuMepbl XUMUYECKUX sBJIeHUH. Peakium,
WJUTIOCTPUPYIOLME OCHOBHBIE NPU3HAKUA XapaKTEPHBIX peakuui. HelTpanusanus menoyu KHUCIOTOW B
MIPUCYTCTBUU MHIAUKATOPA.

IIpaktuyeckue 3ansatus. Ilpaktuyeckas pabora Nel. O3HakomileHHE C J1IAOOPATOPHBIM
obopynoBanueM. [Ipaktuyeckas pabora Ne2. Habmromenue 3a ropsimieit cBeueid. [Ipaktuueckas pabora
No3. Anayiu3 nouBbl.

Tema II. BakHeiimme mnpeacTaBUTe]M HeOpraHuvyeckux BemecTB. KounyecTrBeHHbIE
OTHOIIEeHUus B Xumuu (19 4.)

Bo3nyx u ero cocras. Kucnopoa. Haxoxaenue B npupojie. Pu3zndyeckrue 1 XUMUYECKHE CBOMCTBA.
ITonyuenue, npumenenne. Kpyrosopot kuciopona B npupoae. Okcuisl, UX cocTaB, Ha3BaHue. Bopopos.
Haxoxnenue B mpupone. @uznueckue 1 Xumudeckue cpoiictpa. [lonmyuenue, npumenenue. Kuciotsl, nux
cocraB Ha3zBaHue. Conu, UxX cocras, HazBaHue. llocTosiHHas ABoraapo. KOJIMYECTBO BelIeCTBA. MOJb.
Momsipaast Macca. MoJsipHBIE 00bEM ra3000pa3HBIX BEIIECTB. PacdeTsl C HCIOIb30BAaHUEM IOHATHHA
«KOJIMYECTBO BEILECTBA», «MOJISIPHAs Macca», «MOJIIPHBIH OOBEM Ta3oB», «IIOCTOSHHAs ABOTaapo».
Pacuersl o XxMMu4eckuM ypaBHEHUAM. PenieHue 3amad Ha HaXO0XKACHUE KOJIUYECTBA BEIIECTBA, MACChI
Wi 0o0beMa MPOAYKTa PEaKkIMH MO KOJIUYECTBY BEIIECTBA, MAacce WJIM O0bEMY HCXOIHOTO BEIECTBA.
Bona — pactBopureins. OnpeaeneHne MaccoBOM 1071 PAaCTBOPEHHOTO BEILIECTBA.

PacuerHble 3aqauu. 1. Beruucienne MOJSpHON MacChl BEHIECTB MO XUMHUYECKHM (opmymnam. 2.
Pacuersl ¢ MCONIb30BaHUEM MOHATHN «KOJUYECTBO BEIIECTBA», «MOJISPHASI Maccay, «MOJSIPHBIN 00beM
ra3oBy, «IIOCTOsIHHas ABoraapo». 3. BelunciaeHne MaccoBOM 0JIM BEUIECTBA B pacTBOPE IO M3BECTHOU
Macce pacTBOPEHHOIO BEIIECTBA M Macce pacTBopuTens. 4. BpuMclieHHe Macchl pPacTBOPSIEMOIO
BEIIECTBA M PACTBOPUTENSA, HEOOXOAWMBIX JJisi TPHUTOTOBJICHHUS OIpENesIeHHOW Macchl pacTBOpa ¢
M3BECTHOM MacCOBOW J0JIE pAacTBOPEHHOTO BENIECTBA.S. BblUMCIEHHE MO XMMHYECKUM YpPaBHEHUSM
Macchl WJIM KOJMYECTBAa BEUIECTBA II0 M3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJHOIO U3
BCTYINAIOIIKX B PEAKLIUIO BEUIECTB WIHM MPOAYKTOB PEAKIUU.

Jemoncrpauuu. [lomyuenue, cobupanue KUcIopoia ¥ BOJIOPOJa METOIOM BBITECHEHHUS BO3AyXa U
BoJIbI. OOpa3Ibl OKCUIOB, KUCIIOT, OCHOBAaHUH U COJICH.

IIpakTuuyeckue 3ansaTus. [Ipakruueckas padora Ne 4. [Tonyuenue, cobupanue u pacro3HaBaHHE
kuciopona. Ilpakrtuueckass pabdora Ne 5. IlomydeHwe, coOupaHue U pacrmo3HABaHHUE BOJOPOA.
[Tpaktuyeckas pabora Ne6. IlpuroroBieHue pacTBopa C 3aJlaHHOW MacCOBOW J0JIeld pacTBOPEHHOTO
BEILIECTBA.

Tema II1. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHeHni (12 4.)

Oxcuapl, uX Kiaccupukalus U XuMudeckue coiictBa. Okcuipl coneoOpa3yromue (OCHOBHBIE U
KHUCJIOTHBIE) U HeconeoOpasyromme. [lomyuenne oxcumoB. OcHoBanusi. Kmaccuduxanuss u Ha3BaHHUS
ocHoBaHuil. OOmMe XUMHUYECKHE CBOWCTBA OCHOBaHWU. PasyioxkeHue HEPACTBOPUMBIX OCHOBAaHUM.
[Tonyyenue ocnoBanuii. Kucnorsl. Knaccudukanus u HazBanust kucnot. OOIIe XMMUYECKHE CBOMCTBA
KHUCJIOT. YCJIOBHSI MPOTEKAHUSI PEAKIUN KUCIOT ¢ MetasmiaMu U consiMu. [lomydenme kucnor. Comm.
Knaccudukanus u Ha3Banus comneil. PactBopumocTs coneit B Boje. OO01me XuMU4eckre CBOMCTBa COJIEH.
YcnoBust mpoTekaHus peaknuii ¢ MetayuiaMu U coisiMu. CriocoObl momydeHus coineid. Knmaccuduxarus
npocThiX BemiecTB. Kitaccudukamms crnoXHBIX BellecTB. | eHeTndeckas CBs3b. [eHeTHUecKuil psin
Metaiia. ['eHeTnueckuii psl HeMeTauia.

JemoncTpanuu. OMbITHI, XapakTepU3yIOIUe OOIIMe XUMUYECKHE CBOIMCTBAa KUCIIOT, OCHOBAaHUA,
OKCHIIOB, COJIEH.

IIpakTuyeckue 3anstus. Ilpaktudeckas pabora Ne7. PemieHue 3KCHEpHUMEHTAIBHBIX 3a7ad MO
TeMe «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX BELIECTBY.

Tema IV. Ilepuoauyecknii 3aKOH U NepHOAUYECKAs CHCTeMa XHMHYecKHX djemeHToB [I.H.
MenpaeneeBa. Ctpoenue atoma (7 4.)

EcTtecTBeHHbIE ceMelicTBa XMMHUUYECKUX 371€MEHTOB. lllenouHble U 111€I0YHO3EMENIBHBIE METAILIBI.
l"anorensl. brmaropoansie razel. AMdorepHOCTh. AMMBOTEpHBIE OKCHUIIBI M TUAPOKCUABI. KoMruiekcHbIe
comu. Otkpeitue II3 WM. MenneneeBsiM. Ilepuoauueckue H3MEHEHHMS CBOMCTB 3JIEMEHTOB H



00pa30BaHHBIX WMHU NPOCTHIX BemecTB U coeauHeHuit. @opmynuposka [13. 3nayenue I13. OcHoBHBIE
CBEJICHUSI O CTPOEHMHU aTOMOB. JlOKa3aTenbCTBa CIOXKHOCTH CTpoeHus aToMmoB. IlmanerapnHas moxens
ctpoeHust aroma. CocTaB aTOMHBIX fJ€p: NPOTOHBI M HEUTpOHBL. OTHOCUTENbHAsE aTOMHas Macca.
W3meHeHue uyucia HEWTPOHOB B sijipe atroma — oOpa3oBaHHe H30TOMOB. COBpPEMEHHOE OmpeleieHHe
MOHSTHS «XUMUYECKUI 31eMeHT». M30Tonbl. Mukpomup. DHEPreTHUECKUe YPOBHM, WM 3JIEKTPOHHBIE
ciou. Ilopsgox 3amoidHEHUs HHEPreTHYECKHX YpoBHEH. IIpuumHa NEpPUOAMYHOCTH B CBOMCTBAaX
XMMUYECKHX 3JIEMEHTOB M 00pa3oBaHHbIX UMH BemiecTB. [ICXD /.M. MenneneeBa. ®u3ndeckuii CMbICIT
MOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa Irpymibl, HoMepa nepuoja. MsMeHenue cBoilcTB XD B nepuoax
u rpynmnax. [leppogudeckuii 3akoH. XapakTEepUCTUKA dJIEMEHTa — MeTallla. XapaKTepUCTUKA DJIEMEHTa —
HEMeTajua.

demoncrpauuu. [lepuonnueckas cucrema XUMU4ECKUX 3i1eMeHToB JI.11.Menneneesa.

Tema V. Xumuueckasi ¢cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknun (10 4.)

DNEeKTPOOTPULIATEIBHOCTh XMMHMUYECKUX 3JIEMEHTOB. (OCHOBHBIE BHIbl XUMHUYECKOW CBS3U:
KOBAJICHTHAs HEMOJSIpHAsi, KOBAJIEHTHAs MOJIApHAs, HOHHAs, METAJUIMYECKasl. BaleHTHOCTh 3JIEMEHTOB B
CBET€ OJJIEKTpOHHOU Teopuu. CreneHb okuciaeHus. IlpaBuna omnpeneneHuss CTENEHU OKUCICHUS
sanemeHToB. CocraBieHue  QopMya  BEHIECTB IO  CTENEHAM  OKHCJeHUs.  OKHCIUTENIbHO-
BOCCTAHOBUTENbHbIE peakiMU. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE UM BOCCTAHOBIIEHUE. Meron
AJIEKTPOHHOTO OajaHca.

Kpucrannmuueckue pemeTky: HOHHAs, aTOMHasi U MoJieKylsipHas. Kpucramumdeckue u amopgHbIe
BEILIECTBA. 3aBUCHMOCTh CBOKCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.

JemoncTpanuu. O3HaKOMIIEHHE ¢ MOAEISIMU KPUCTAINIMYECKUX PELIETOK KOBAJIEHTHBIX U MOHHBIX
coequHeHmnil. ConocTaBieHrne QU3NKO-XUMHUUECKUX CBOMCTB COEAMHEHUN C KOBAJEHTHBHIMH M HOHHBIMU
CBSI3SIMH.

Peseps (3 4.)

TemaTnyeckoe MIAHMPOBAHUE MO Kypcy «Xumus», 8 Kiacc,
Coaepxxanus no pasjaenam

NoNe Bcero, W3 Hux
m\n HaumenoBanue TeMsl qac. MpaKT. | KOHTP.
paboThl | paboThHI
1 Tema 1. [lepBoHauaibHbIE XUMUYECKUE TTOHSATHSL. 16 4. 3 1
2 | Tema 2. Baxseiluue npeacTaBUTEIN 19 4. 3 1

HCOPraHN4YCCKUX BCICCTB. KomnuecTBeHHBIE
OTHOIICHHUA B XUMUU.

3 | Tema 3. OcCHOBHBIE KJIACCHl HEOPraHUUECKUX COCIUHEHUM 12 4. 1 1

4 Tema 4. [lepuognyeckuii 3aK0H 1 IEPUOJUYECKAS CUCTEMA 7 y. - -
xumuyeckux sementoB .. Mengeneesa. CTpoenue
aTtoma.

5 Tema 5. Xumndaeckas cBsa3b. OKHCIUTEIRHO — 10 4. - 1
BOCCTAHOBUTEJIbHBIE PEAKITUH.

6 | Pe3epn 34,

Bcero wacog 68 7 4




ypO‘lHO -TEMATUYCCKOC NJTAHUPOBAHHE 110 XUMHUH 8 kaacc

No Tema ypoka Kou-Bo
/1 4acoB
IlepBoHAYaAJIbHbIE XMMHUYECKHE TOHATHSA 16 4.
1 [Ipenmet xumuu. Poiab XxuMuu B KU3HU YesoBeka. BBOgHBIN 1
MHCTpYyKTax 1o Th .
2 [Tpaktruueckas padota Ne 1. O3HakomiieHHE ¢ Ta00PATOPHBIM 1
000pyIOBaHUEM.
3 MeTo bl N3y4EHUsI XUMUU. ATperaTHbI€ COCTOSTHUS BEIIECTB. 1
4 ITpakTuueckas padora Ne 2. Habmronenue 3a ropsimieid CBeUOu. 1
5 Du3nYeCKUe SBJICHUS — OCHOBA Pa3/ICJICHHUs] CMECEl B XUMHUH. 1
6 ITpakTryeckas pabora Ne 3. AHanmM3 NOYBBI. 1
7 ATOMHO — MOJIEKYJISIPHOE YUEHHE. XUMUYECKUE DIIEMEHTBHI. 1
8 3naku XO. [lepuoanyeckas tabnuma J[.1. Menneneena. 1
9 Xumuueckue GOpMyIIbl. 1
10 PacueTsl mo xumudeckuM hopmyiam. 1
11 BajieHTHOCTb. 1
12 XUMUYECKUE PEAKIIUU. XUMUYECKHE YPABHEHUSI. 1
13 - THUIbl XUMHYECKUX PEAKLIUU. 2
14
15 O6061enne no Teme «llepBoHavanbHbIe XUMHYECKHE TOHATHUS. 1
16 KonTponsHas padora Nel mo teme «IlepBoHadaibHbIE XUMUYECKUE 1
TOHSITHSD.
Baxneiimue npeacraBuTe/ I Heopraunyecknx semiects. Koamuecrsennsie | 194.
OTHOLIEHHS B XMMHH.
17 Bosayx u ero cocras. 1
18 Kucnopon. 1
19 [Ipaxruueckas padora Ne 4. [Tonydyenue, cobupanue u pacrozHaBanue | 1
KHCIIOpOJIa.
20 OKcuapl. 1
21 Bonopon.
22 [TpakTtruueckas padota Ne 5. [lomyuenue cobupanue u pacro3HaBanue | 1
BOJIOPOAA.
23 Kucnorsr. 1
24 Comnu. 1
25 KonnuecTBO BemecTna. 1
26 MomnsipHblii 00BeM T'a30B. 1
27 Pemienue pacyeTHbIX 3a1a4. 1
28 - Pacuersl 10 XUMHUYECKUM YPaBHEHHUSM. 2
29
30 Bona. OcroBanusl. 1
31 PacTBOpbl. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA. 1
32 [Ipaktuueckas padota Ne 6. [IpuroToBiieHre pacTBoOpa ¢ 3a1aHHOU 1
MacCOBOM J0JIEH PACTBOPEHHOI'O BEILECTBA.
33 Penienue pacyeTHbIX 3a1a4. 1
34 O606menne o TeMe «Komu4ecTBeHHbIE OTHOIIEHUS] B XUMUM. 1
35 Kontposbnas padora Ne 2 mo teme «KonmuecTBeHHbIE OTHOIIICHUS B
XUMUN.
OCHOBHBIE KJIACCHI HCOPTraHMYECKHUX COeIMHEHM. 12 4.
36 Okcupl, X KiaccupuKarms. 1
37 Oxcuabl, UX XUMHYCCKHE CBOICTBA. 1
38 OcHOBaHUs, UX KJIAcCU(DUKAITHS. 1
39 OcHOBaHUs, UX XUMHUYCCKIEC CBOMCTBA. 1
40 Kucnotsl, ux kmaccuduxanus. 1




41 Kucnorsl, mX XMMHYECKHE CBOMCTBA. 1
42 Counn, UX KJIacCH(pUKAIHS. 1
43 Conn, uX XUMHYEeCKHEe CBOICTBA. 1
44-45 | I'eHeTndeckas CBsI3b MEXAY KJacCaMH HEOPraHMYECKUX COCIUHEHUMN. | 2
46 [TpakTrueckas padota Ne 7. Pemnenne skcriepuMeHTaIBHBIX 33/1a4 110 1
TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCIMHEHUN».
47 O6006menue mo Teme «OCHOBHBIC KJIACCHI HEOPTAaHUIECKUX 1
COEIMHEHUIN.
48 KonTtponbnas padora Ne 3 mo Teme «OCHOBHBIE KJIAaCCHI 1
HEOPTraHUYECKUX COCTMHEHHI.
Ilepuoauveckuii 3aK0H ¥ MEPUOANYECKAS] CHCTEMA XMMHUYECKUX 7 4.
3aeMeHTOB /.. MenneneeBa. CTpoenune atoma.
49 EcrectBennbie cemeiictBa X3. AMpotepHocThb. OTKpbITHE [13. 1
50 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMA. 1
51- CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB. 2
52
53 IICX5 I.1. Meupaeneena. 1
54 Xapakrepuctrka X9 1o ero noyioxenuto B [1C. 1
55 0O606menue mo Teme «I13 u IICXD /1. 1. Menneneena. 1
Xumnueckas cBsi3b. OKNCJINTETbHO — BOCCTAHOBUTE/IbHbIE PEAKINH. 10 4.
56 HMoHHas xumuyeckas CBs3b. 1
57 KoBanentHas HenoJisipHas U NMOJISIPHASI XUMUYECKHUE CBSI3H. 1
58 Meramyeckass XUMUYECKas CBA3b. 1
59 - CreneHb OKUCICHHUS. 2
60
61— OKHCIHUTENBHO — BOCCTAHOBUTEIILHBIE PEAKIUU. 2
62
63 KoMOuHMpOoBaHHOE MOBTOPEHUE. 1
64 Pemienue pacueTHbIX 3aa4. 1
65 ITpoMexyTouHast aTTecTanus. 1
66-68 | Pesepn 3
Wroro | 68

Y4eOHO-MeTOAUYEeCKHEe CPeICTBA 00yUeHHSI:
INabpuensu O.C. Xumus 8 kiacc. YueOHUK 11 001eoopas. yupexa. — M.: Jlpoda, 2019.




