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IHosicHUuTe/IbHAS 3aNIUCKA
PA3JIEJI 1. Ilianupyemble pe3yJibTaThl 0CBOECHUSI POrPAMMBbI IO XUMHHU
K KOHIy 8 KJ1acca:

OcHOBHbIE MOHATHS XUMHHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHUI)

Obyyaemblil HAYyUUMCS.

* OMKCHIBATh CBOWCTBA TBEP/BIX, )KUIKUX, FA3000pa3HBIX BEILECTB, BBIACISSA UX CYILIECTBEHHbIE TPU3HAKY;

* XapaKTepU30BaTh BEUIECTBA 10 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIMBATh IPUUYMHHO-CIICICTBEHHBIE CBA3U MEXAY JaHHBIMHU
XapaKTEePUCTUKAMHU BEIIECTBA;

* PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI «aTOM», «MOJEKYIa», «XUMUYECKUNA 3JIEMEHT», «IIPOCTOE BELIECTBOY», «CIOKHOE
BEILIECTBOY», «BAJICHTHOCTBY, UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTaB MPOCTEHUIIUX BELIECTB C MOMOIIbI0 XUMUYECKHX (HOPMYI M CYIIHOCTh XMMHUYECKHX PEAKIMil ¢ MOMOIIbI0 XUMHYECKHX
YPaBHEHUN;

* BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELLIECTB, & TAK)KE€ MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COCJUHEHUX
JUTSI OLIEHKH MX MPAKTUYECKOW 3HAYMMOCTH;

* CpaBHMBATh 10 COCTAaBY OKCHUbl, OCHOBAHMS, KUCIIOTHI, COJIH;

* KJacCU(UIIMPOBATH OKCUIBI U OCHOBAHUS IO CBOMCTBAM, KHCJIOTHI U COJIM 110 COCTaBY;

* OMUCBIBATH COCTaB, CBOMCTBA U 3HAUYEHUE (B MIPUPOE U MPAKTUUECKOMN NEATEIBHOCTH YEIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOa U BOJIOPOA;

* 1aBaTh CPABHUTEIILHYIO XapaKTEPUCTUKY XUMUUECKHUX JIEMEHTOB U BAKHEUIIINX COCTMHEHUN €CTECTBEHHBIX CEMEICTB;

* OJIH30BAThCSI TAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKOU MOCYAOH;

* IPOBOJIUTH HECJIOXKHBIE XUMHUYECKHE OIBITHI U HAOIIOJEHUS 3a M3MEHEHUSIMH CBOMCTB BEIIECTB B IMPOIECCE MX IMpEBpaIieHui; coOIr01aTh
MpaBUJia TEXHUKH 0€30MaCHOCTH MPHU MPOBEACHUH HAOIOIEHUH U OTIBITOB;

* pa3IMyaTh IKCIEPUMEHTATHHO KUCIOTHI U MIETOYH, TOJIb3YACh WHIUKATOPAaMH; OCO3HABaTh HEOOXOAMMOCTh COOJIOICHUS Mep 0€30MacHOCTH
Py OOpaIleHUH ¢ KUCIOTaMU U IIET0YaMH.

Obyuaemblii NOLYYUM 803MOHCHOCHb HAYYUMBCSL.

* TPaMOTHO 0OpaIaThCs C BEIIECTBAMHU B TTOBCEHEBHON KU3HU;

* 0OCO3HaBaTh HEOOXOUMOCTh COOJIIOICHHMSI PABHJIT DKOJIOTHYECKH O€30TMacHOTO IMOBEICHUSI B OKPYKAIOIIEH IPUPOTHON CPEJIE;

* IOHUMATh CMBICT U HEOOXOJIMMOCTh COOIOICHHUS MPEANUCAHUMN, TPEIIaraeMbIX B HHCTPYKIIHMSIX 11O MCIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH H JIP.;

* HCIIOJIH30BAaTh MPUOOPETEHHBIE KITFOUEBBIE KOMIIETEHTHOCTH MIPH BBIMOJTHEHUN UCCIIEIOBATENICKUX MPOEKTOB IO U3YYEHHUIO CBOMCTB, CITOCOOOB
MTOJTYYEHUS U PACTIO3HABAHUSI BEIIECTB;



* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh, UCIOJIB3Ys CPEJACTBA YCTHON M MMChbMEHHON KOMMYHUKALIMU MPH paboTe ¢ TEKCTaMu ydeOHUKa
U JIOTIOJIHUTENBHON JINTEPaTypoOl, CIPaBOYHBIMU TaOIMIIAMH, TIPOSBIIATE TOTOBHOCTD K YBaKCHUIO MHOM TOUKHU 3pEHUS IPU 00CYKJCHUU PE3yIbTaTOB
BBITTOJIHEHHON pabOThI;

* 0OOBEKTUBHO OIEHMBATh MH()OPMAIMIO O BEIIECTBAX M XMMHYECKHUX MpOIeccax, KPUTHUYECKH OTHOCHTHCSA K ICEBJIOHAYYHOW HMH(OpMaIuu,
HEZ00POCOBECTHON peKiiaMe, KacaroIIelcs UCIOJIb30BAHUS PA3IMYHBIX BEIICCTB.

MHoroo0pa3ue XMuMHYECKHUX peaKIuii

Obyyaembiii HAyUUMCS.

* O0OBSACHATH CyTh XUMHUUECKUX MPOIIECCOB U MX MPUHIUITHAIBHOE OTIIMYHE OT (PU3NIECKHUX;

* Ha3bIBATh IPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIMIA;

* YCTaHABJIMBATh MPUHAIIC)KHOCTh XUMUYECKON peakluu K ONpPeaeIEHHOMY TUITY [0 OJJHOMY U3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YuCIy U
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEaKINU (PEaKIUU COSAMHEHUS, Pa3I0KEHNUs, 3aMEIIeHIsI 1 0OMEHa); 2) 10 BBIJICIICHUIO WIIN MOTJIOII CHHUIO
TEIIOTHl (PEeaKkIUH SK30TePMHYECKHEe W DJHIOTepMUYEcKHe); 3) MO0 HM3MEHEHHIO CTENeHEH OKHCICHUS XHMHUYECKUX OJEMEHTOB (peakluu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIE);

* COCTaBJISITh ypaBHEHUS PEaKIUMii, COOTBETCTBYIOIIUX IMOCIEAOBATEIHHOCTH («IIETIOUKE») MPEBPALICHIII HEOPTraHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

* BBISIBIISITH B MPOIIEcce IKCIIEPUMEHTa MPU3HAKHU, CBUIETENIbCTBYIOIIHNE O MPOTEKAHUH XMMHYECKON peaklnu;

* IPUTOTOBJIATH PACTBOPBI C ONPEACIEHHON MAaCCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA.

Obyuaemblii NOLYYUM 803MOIHCHOCHb HAYYUMBCSL.

* IPUBOJUTD IPUMEPLI peaKHI/II\/'I, MOATBCPKAAIOIUX CYHICCTBOBAHNUE B3aMMOCBA3H MCXKY OCHOBHBIMH KiIaCCaMU HCOPIraHUYCCKUX BCUICCTB

MHuoroo0pa3sue BemecTs
Obyyaemblii HAYUUMCAL.

® ONpeCaACIATh NPUHAAJIC)KHOCTh HCOPTAHNYCCKUX BEIICCTB K OTHOMY M3 N3YYCHHBIX KJ'IaCCOB/prTIHZ METAJIbI 1 HEMECTAJJIbI, OKCHUJbI, OCHOBaHMHA,
KHCJIOTHBI, COJIN,

* COCTaBJIATH (DOPMYJIBI BEIIECTB MO0 UX HA3BaHUIM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIICHb OKUCIICHUS DJIEMEHTOB B BELIECTBAX;

* COCTaBJISITh (POPMYJIBI HEOPIrAHUYECKUX COEAMHEHUIN MO BAJICHTHOCTSM M CTENIEHSM OKHCIIEHHUS JIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM
B Ta0JIMIIe paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUI U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUs (PU3MUECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEIHIECTB (METAIJIOB M HEMETAUIOB) M MX BBICHIMX
OKCHJIOB, 00pPa30BaHHBIX HJIEMEHTaMHU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOLIME XMMHUECKHUE CBOMCTBA, XapaKTepPHbIE JIJIsl TPYIIIT OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUECKUE CBOICTBA, XapaKTEePHbIE I KaXI0T0 U3 KJIACCOB HEOPIaHWYECKUX BEIECTB: KUCIOT, OCHOBAaHHM, COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKIININ, TOTBEPKAAOIIUX XUMUYECKHE CBOMCTBA HEOPTaHNYECKHUX BEIECTB: OKCHJIOB, KHCIIOT, OCHOBAHUH U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKUCINUTEND U BEILIECTBO-BOCCTAHOBUTENDL B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAX;



* COCTABJIATH OKUCITMTEILHO-BOCCTAHOBUTEBHBIN OaaHc (711 N3yUYEHHBIX PEaKIIHii) TI0 IPEI0KESHHBIM CXEMaM PEaKIInii;

* IPOBOJIUTH J1a0OPATOPHBIE OIIBITHI, TOITBEPHKIAIONIIEC XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX BEILECTB.

Obyyaembiii nOIYUUM BO03MOHNCHOCHb HAYUUMBCSL.

* MPOTHO3UPOBATH XUMUYECKUE CBOWCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISTh OKUCIUTEIBHBIE UM BOCCTAHOBUTEIILHBIC CBOMCTBA C YUETOM CTETICHEH OKHCIICHUS
AJIEMEHTOB, BXOJISIIHMX B €r0 COCTAB,

* BBISIBIISATH CYIIECTBOBAHHUE TCHETUYECKOW B3aMMOCBSI3M MEXK/Ty BEIIECTBAMHE B PSAY: IMPOCTOE BEMIECTBO — OKCHJT — TUIPOKCU — COJIb

Ilepuoguyecknii 3aK0H U MepUOAUYECKAs cucTeMa XuMudecknx 3jieMeHToB JI. U. MenaeneeBa. CTpoeHue BenecTsa

Obyyaemblii HAYyUUMCA.

* KJIaCCU(UIIUPOBATh XUMHYCCKHE DJIEMEHTHI Ha METAJUIbl, HEMETaJUIbI, 3JIEMEHTBI, OKCHJIBI M THAPOKCUIBI KOTOPHIX aM(pOTEPHBI, U UHEPTHHIC
AJIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS BXXHOCTHU YIOPSIOYCHHOCTH HAYUYHbIX 3HAHUN;

* PacKpbIBaTh CMBICII IepUOInUecKoro 3akoHa /. 1. Menneneena;

* ONUCBIBATH U XapPaKTEPU30BaATh TAOIUYHYIO (POPMY IEPHOINICSCKON CHCTEMbBI XUMHUIECKUX JIIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX fAJI€p U PACIPEACICHUE YHUCIIA SJIEKTPOHOB 10 3JEKTPOHHBIM CJIOSAM aTOMOB XMMUYECKUX 3JIEMEHTOB MAJIbIX
MIEPUOJIOB MEPUOINYUECKON CUCTEMBI, a TAKKE KaIus U KaJbIIUs;

* pa3IMyaTh BUJIbl XUMUYECKON CBA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOISIPHYIO U METAJIMYECKYIO;

* H300pakaTh JIEKTPOHHO-HOHHBIC (POPMYJIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYCCKUMU CBSI3SIMU Pa3HOTO BU/IA;

* BBISIBJISITH 3aBUCMMOCTb CBOMCTB BEILIECTB OT CTPOEHHUS UX KPUCTANIMUECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XMMHUUYECKUE DJIEMEHTHl U UX COCIMHEHUS Ha OCHOBE IMOJOXKEHHS SJIEMEHTOB B MEPUOJUYECKONW CHUCTEME U OCOOEHHOCTEH
CTPOEHHUS UX aTOMOB;

* ONKMCHIBATh OCHOBHBIE 3Tarbl OTKpbITUA . 1. MenaeneeBbiM NMepuOANYECKOr0 3aKOHA M MEPUOJUYECKON CHCTEMbl XMMUYECKUX 3JIEMEHTOB,
KU3Hb 1 MHOTOOOPa3HYIO HAYYHYIO JIEATEILHOCTh YUEHOTO;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IMEPUOAMYECKOr0 3aKOHA M MEPUOJUYECKON CHCTEMbl XMMHUUYECKHX 3JIEMEHTOB
. . Menneneena;

* OCO3HABaTh HAyYHBIE OTKPBHITHUS KaK PE3yNbTaT JUIUTEIbHBIX HAOMIOJEHU, OMBITOB, HAYYHOU MOJEMHKH, MPEOJIOTCHUS TPYIHOCTEH U
COMHEHHII.

Obyuaemblii NOLYYUM 803MONCHOCHb HAYYUMBCSL.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JUIsl MPAKTHUECKOM EATETbHOCTH YEIOBEKA;

* ONMHUCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a;

* MPUMEHSTh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPUOIUYECKON CHCTEMbl XUMHUYECKUX DJIEMEHTOB /Il OOBSCHEHUS U MPEABUACHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIyOJIEHUS 3HAHUN 00 UCTOPUM CTAHOBJICHUS XUMHUYECKONH HAyKH, €€ OCHOBHBIX
MOHATUHN, IEPUOUIECKOTO 3aKOHA KaK OJJHOTO U3 BAXKHEHIIIMX 3aKOHOB MPUPO/IBI, a TAK)KE O COBPEMEHHBIX JIOCTHIKEHUAX HAYKH M TEXHUKH.



M0 XUMHHU K KOHITY 9 kiaacca:
B8bINYCKHUK HAYYUMCAL.
INOHUMATDb:
— XHMHYE€CKYIO CHMBOJIMKY: 3HAKH XUMHUYCCKHUX JSJICMCHTOB, (bOpMYJ'IBI XUMHYCCKUX BCHICCTB, YPABHCHUA XUMHUUYCCKHUX peaKHI/Iﬁ

— Ba)KHeHWIIMe XMMHYECKHE INMOHATHUA: XMMHUUYECKUM OJJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEJIbHBIE aTOMHAas M MOJEKYJIspHas
Macchl, MOH, XMMHUYECKasi CBs3b, BEIIECTBO, KJACCU(UKalMsA BELIECTB, MOJb, MOJSIpHas Macca, MOJSPHBIH 00beM, XMUMHUYECKas
peakius, KiacCU(UKAIMS pEaKkHid, OHIEKTPOIUT M  HEIIEKTPOIUT, JIIEKTPOIUTUYECKAs JUCCOIMALUS, OKHCIUTEIb |
BOCCTAHOBHUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, aJUIOTPONUS, TMAPOJIU3, CKOPOCTh XUMHUYECKUX PEAKLMM, XUMUYECKOE PABHOBECHUE,
KaTaJau3aTophl, aacopOuus
— OCHOBHBbIC 3AKOHBbI XMMMH: COXPAHEHHUs MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, NEPUOAUYECKUNA 3aKOH
— OCHOBHBbIC TEOPHMHM XMMMH: XUMHUYECKON CBSA3H, DJIEKTPOJUTHUECKON TUCCOLMALIMN, CTPOCHHS OPraHUYECKUX COCINHEHUM.
— Ba)KHelIIMe BeleCTBA U MaTepPHAaJbl: OCHOBHBIC METAJUIBI U CIUIABBI, CEPHAsl, COJISHASA, a30THAs U YKCYCHAsl KUCJIOTHI, IIEJI0YH,
aMMMaK, MUHEpaJIbHbIE YJJOOpEHUs.
HA3bIBATh XHMMHMYECKHE DJIEMEHTBI, COCAVUHEHUS HEMETAUIOB M METAJUIOB, H3y4YEHHBIC BEIIECTBA I10 TPUBUAIBHOW WM MEXKIyHApOIHOU
HOMEHKJIATYPE;
onpeaeJsiTh BaJICHTHOCTh U CTENEHb OKHUCICHUS XMMHMYECKUX JIEMEHTOB, TUII XUMHUYECKOW CBSI3M B COCAMHEHUSX, 3aps] MOHA, XapaKTep Cpeisbl B
BOJHBIX PacTBOpaxX HEOPraHUYECKUX COCAMHEHUM, OKMCIUTENb U BOCCTAHOBUTEID, IPUHAIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIacCaM OPraHU4eCKUX
COEeIMHEHHH;
XapaKTepU30BaTh AJIEMEHTHl MaJbIX MEPUOAOB MO UX IMOJOKEHHIO B mepuoanyeckoil cucteme Jl. M. MenneneeBa; oOume XMMHUYECKHE CBOMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKHX M OPraHUYECKUX COCIWHEHWM; CTPOCHHE M XUMHYECKHE CBOMCTBA H3yYEHHBIX
OpPraHUYECKUX COCIUHECHU;
O00BSICHATH 3aBHCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHMSI, MPUPOLY XUMUYECKOW CBS3M (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOil),
3aBUCUMOCTh CKOPOCTH XMMUYECKOHN peakuK U MOJI0KEHUSI XUMUYECKOT0 PABHOBECHS OT PAa3JIMYHbIX (PaKTOPOB;
BBINOJIHATH XUMUYECKHN YKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHUIIINX HEOPTAHNYECKUX BEILIECTB;

8bINYCKHUK NOLYYUN 603MOICHOCHb HAYYUMbCAL.
NPOBOAUTb CAMOCTOSITEIILHBIN MOMCK XMMUYECKOH MH(pOpMAIMK C UCIOIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYIISPHBIX HU3JIAHHM,
KOMIIBIOTEPHBIX 0a3 TaHHbIX, IHTEpHET-pecypcoB);
HCI0JIb30BATH KOMIIBIOTEPHBIE TEXHOJIOTUH /7151 00pabOTKH U Nepesaud XUMHUECKOH HHPOPMAIK U €€ MPEACTaBIECHUS B pa3InYHbIX (popmax;
HCIO0J1b30BATH NPUOOPETEHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOM JeSITeJIbHOCTH M MOBCEAHEBHOM KU3HH € LENIbIO:
1) oObsicHEHHS XUMUYECKUX SBJICHHM, POUCXOISIINX B IPUPOJIE, OBITY M Ha TPOU3BOCTBE;
2) ompenesieHHs BO3MOKHOCTH MPOTEKAHUSI XUMUYIECKUX MPEBPAIICHHI B PA3TUYHBIX YCIOBHUSIX M OLEHKH UX TOCIEICTBH;
3) 9KOJOTHYECKH IPAaMOTHOT'O MOBEJCHHUS B OKPY)KAIOLIEH Cpejie; OLIEHKU BIMSHHUSI XUMHUYECKOTO 3arps3HEHHS OKPYKArOIIEeH Cpebl Ha OpTaHU3M
YesioBeKa U JIpyrue *KUBble OpraHiu3Mbl; 0€30MacHOro 00palleHus ¢ TOPIOYUMHU U TOKCUYHBIMU BEIIECTBaMU, JJAOOPaTOPHBIM 000pPYI0BaHUEM;



4) TpUTOTOBJICHHUS PACTBOPOB 33JaHHON KOHIICHTPAIIUU B OBITY M Ha TPOU3BOJICTBE;
5) KpUTHYECKOI OLIEHKH JOCTOBEPHOCTH XUMHUYECKOM HH(OpMAIINH, TIOCTYIAIOIIEH U3 Pa3HBIX HCTOYHHKOB.

MeTtanpeaMeTHBIMH pe3yJbTaTaMU OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUA SIBJIIETCS (POPMHUPOBAHKE
YHUBEpPCaJIbHBIX yueOHbIX neiicTBull (YVY]I):
1. PeryastuBHbie YV /|
Buinycknux nayuumcs

. CaMOCTOSITEIILHO OOHAPYKUBATh U POPMYITUPOBATH YUEOHYIO TPOOIIEMY, OTIPEICISATh 1eb YIeOHOU e TEIIbHOCTH;

o BBIJIBUTATh BEPCUN PEIICHHS MPOOIEMbI, 0CO3HABATh KOHEUHBIN PE3yNbTaT, BRIOMPATh U3 MPEVIOKEHHBIX H UCKATh CAMOCTOSATEIBHO CPE/ICTBA
JOCTIOKEHUS 1IETIH;

o COCTABJIATH (MHIAWBHYaJIbHO WU B TPYIIIE) TUIAH PEIICHUS MPOOIICMBI;

o paboTasi 10 IIaHy, CBEpSITh CBOM JCHCTBUS C IEIBIO U, IPU HEOOXOIUMOCTH, UCTIPABJIATH OIIMOKH CAMOCTOSITEIIBHO;

o B IMAJIOTE C YUUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BEIPAOOTAHHBIC KPUTEPUH OIICHKH.

o CaMOCTOSITEIIbHO aHAIM3UPOBAThH YCIOBHS TOCTH)KCHUS 1IE]TM HA OCHOBE YUETA BBIJICIICHHBIX YUUTEIIEM OPUCHTUPOB JCHCTBUS B HOBOM
yueOHOM MaTepuae.

o IUTAHUPOBATh PECYPCHI IS IOCTUIKCHUS IICITH.

Buvinyckuux noayuum 603M0oMCHOCHb HAYYUMbCSL:

v\ caMOCTOSITENILHO CTABUTH HOBBIC YUEOHbIE LIEJIN U 3a/1a4H.

v\ [IpU IUTaHMPOBAHUHM JOCTHIKEHHS 1IN CAMOCTOSTENLHO M a[IEKBATHO YYMTHIBATh YCIOBHS M CPEACTBA UX JOCTUIKEHUS.

V' BBIIEJATH AIbTEPHATHBHBIE CIIOCOOBI JOCTHKEHHUS LIENTU U BEIOMpaTh HanOoee 3 (HeKTUBHBIN CIIOCO00.

v\ aJIeKBaTHO OLIEHUBATH CBOM BO3MOYKHOCTH JOCTHIKEHHUS 1IEJIU ONPEIEIEHHOM CII0KHOCTH B Pa3IMYHBIX chepax caMOCTOATENLHON
EeATEIbHOCTH.

2. Ilo3naBateabHble YY/I:
Buinycknux nayuumcs
AHanu3upoBaTh, CPaBHUBATh, KJIaCCU(DUIIUPOBATh U 06001aTh (DAaKThI U SBJICHUS. BBISABIATH NIPUUMHBI U CIIECTBUS IPOCTHIX SBICHUH.
CTpouTh JTIOrMUECKOE pacCykAeHHE, BKIIOYAIOIee YCTAHOBICHHE TPUUYNHHO-CIIEICTBEHHBIX CBA3EH.
CozniaBaTh cCXeMaTHYECKHE MOJIEH C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
CocTaBisTh TE3UCHI, pa3IMYHBIE BU/IBI TUNIAHOB (TIPOCTHIX, CIIOKHBIX M T.I1.).
[TpeoOpa3oBbIBaTh HHPOPMALIKIO U3 OJHOTO BUIA B IPYroi (TabiuIly B TEKCT U IIp.).
YMeTb onpenensTh BO3MOXKHBIE MCTOUHUKM HEOOXOIUMBIX CBEACHUH, MPOM3BOAUTH MOMCK MH(OPMAIMH, aHAIW3UPOBAaTh M OIICHUBAThH €€
JIOCTOBEPHOCT.
. OCYIIECTBIISITh PACHIMPEHHBIN MONCK HH(POPMAILIMU C UCTIONIb30BaHUEM pecypcoB Oubnrorek u MHrepHera.
o CuntbiBaTh MH(pOpPMAIMIO, PEACTABICHHYIO C HUCIOJIb30BAaHUEM paHEe HEU3BECTHHIX 3HAKOB (CHMBOJIOB) MpPU HAJIWYUM MCTOYHHKA,
COJIEPIKaIIET0 UX TOJKOBAHUE.



L4 CO3I[aBaTB MOZCIIM U CXEMBI I PCIICHHUA 3a/1a4.

° [TepeBoANTH CIIOKHYIO IO COCTaBY MH(POPMAIIKIO U3 TpadUUeCKOro WM CUMBOJIBHOTO MPEICTABIICHUS B TEKCT U HA00OPOT.

° VYcraHaBiuBaTh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBIICHUM, TPOLIECCOB.

. Y4acTBOBaTh B POEKTHO-UCCIEA0BATEIBCKOM €SI TEIbHOCTH.

° [IpoBoUTh HAOMIOACHUE M DKCIIEPUMEHT IOJ PYKOBOJCTBOM YYMTENS. OCYIIECTBISET BbIOOP Hambosiee 3((PEKTUBHBIX CIIOCOOOB PEIICHUS

3a/1a4 B 3aBUCUMOCTHU OT KOHKPETHBIX YCJIOBHIA;
J1aBaTh OIIPE/IECIICHUE TOHITHSIM.
Buinycknux noayuum 603mM00cHOCMb HAYYUMbCAL:

. YCTaHABIIMBATh MPUINHHO-CIICJCTBEHHBIC CBSI3U.
° 000011aTh TTOHATHS, OCYIIECTBISIET JIOTHUSCKYIO OTICPAIHIO ITePEX0/1a OT BUAOBBIX MPU3HAKOB K POJIOBOMY NOHSTHIO, OT TIOHATHS C MEHBIITHM
00BEMOM K IOHATHIO C OOJIBIIIUM 00BEMOM;

. OCYIIECTBIISATH CPABHEHUE, KITACCHU(DUKAIINIO, CAMOCTOSATEIIFHO BRIOMPAsi OCHOBAHUS Y KPUTEPHH JUTSl YKA3aHHBIX JIOTHYECKHUX OMEPAITHA.

° CTPOUTH KJIacCU(UKAIIMIO HA OCHOBE JUXOTOMHUYECKOTO JIeICHHs (Ha OCHOBE OTPHIIAHMS)

CTPOHTBH JIOTHIECKOE PACCYKICHUE, BKIIOYAOIIEEe YCTAHOBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3EH;

OOBSICHATB SIBJIICHUS, TPOIIECCHI, CBSI3U M OTHOILICHHS, BBISBIISIEMBIC B X0J1€ UCCIICIOBAHHUS;

OOBSICHSTH SIBJICHHS, TIPOIIECCHI, CBSI3U M OTHOIIICHWS, BBISIBIISIEMbBIC B X0JI¢ UCCIIC/IOBAHHSI,

3HATh OCHOBBI 03HAKOMHUTEIIBHOTO YTCHUS;

3HATh OCHOBHI YCBAUBAIOIIETO YTCHHUS;

YMeTh CTPYKTYpPHPOBATh TEKCTHI (BBIACIATH TJIABHOE M BTOPOCTEIICHHOE, TJIABHYIO HJICI0 TEKCTa, BBICTPAMBATh IMOCIEAOBATEIHLHOCTh
OTIHCHIBAEMBIX COOBITHIA)

o CTaBUTH MPOOIIEMY, apTYMEHTHUPOBATH €€ aKTYaITbHOCTb.

o CaMOCTOSITENILHO MPOBOIUTH HCCIEA0BaHNE HA OCHOBE IPUMEHEHHUS METOI0OB HAOTIOACHUS U DKCTIEPUMEHTA.

3. KommyHukatupHble YY/I:

Buinycknux nayuumces

. CaMocCTOATEIbHO OPraHU30BbIBATh YUEOHOE B3aUMOCHCTBHE B IpyMIe (ONpeAesTh oOLIie eI, paclpeeiaTh PO, JOTOBApUBATHCA JAPYT C
JIPYroM U T.J.).

. Cobmtonate HOPMBI MyOIMYHON PEeYM U PerjJaMeHT B MOHOJIOTE M TUCKYCCHUH.

. [Tonbp30BaThCs aIeKBaTHBIMU PEUYEBBIMU KITUILIE B MOHOJIOTE (TTyOJIUYHOM

BBICTYIIJICHUH ), TUATIOTE, TUCKYCCHH.

. DopMyaupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIINIO, APIYMEHTUPYET UX.

o KoopaunupoBaTh CBOO MO3UIUIO C MO3ULUSMU NApTHEPOB B COTPYAHUUECTBE MTPU BHIPAOOTKE OOIIIETO.

® YCTAaHABJIMBATh U CPABHUBATH PAa3HBIC TOYKU 3PCHUA, ITPEKIC YEM IPUHUMATD



peleHus U eaaTh BBIOOP.

. CIIOPUTH U OTCTAWBATh CBOIO IMO3HIIMIO HE BPAKICOHBIM JIJIsl ONTIOHEHTOB 00pa3oM.

. OCYIIECTBIISITh B3AUMHBII KOHTPOJIb M OKA3bIBAET B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOTIOMOIIIb.

o OpPraHU30BBIBATH U IITAHUPOBATH Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMM;

o OTIPEeeIATh 1eNId U PYHKIHUN YyYaCTHUKOB, CIIOCOOBI B3aUMOJICICTBHS; INIAHUPOBATH OOIIME CIOCOOBI pabOThI;.

o YmeTh paboTaTh B rpyIe — yCTaHaBIUBATh paboune OTHOIIEHUS, 3P PEKTUBHO COTPYIHUYAET U CIIOCOOCTBYET MPOIYKTUBHOM KOOTIEpaIuy;
o WHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBHIE CO CBEPCTHUKAMU U B3POCIIBIMHU.

o YUUTHIBATh pa3Hble MHEHUSI M UHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

Buinycknux noayuum 603MONCHOCIb HAYYUMbCA:
v\ IPOAYKTHBHO pa3pemars KOHQIUKTH Ha OCHOBE y4ETa HHTEPECOB M MO3MIHIA BCEX
YYaCTHHKOB, IIOMCKA U OLEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3peleHust KOHQIUKTOB;
v\ JI0rOBapUBAThCS W MPUXOIAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JEATEILHOCTH, B TOM YHCIIE B
CUTYallM! CTOJIKHOBEHHUS UHTEPECOB;
v' Oparb Ha ceOsl MHUIMATHBY B OPraHU3allii COBMECTHOTO JICUCTBUSI (IETI0BOE JIMIEPCTBO);
v\ BIaJeTh MOHOJOTMYECKOW U JUATOTHYECKON (hOpMaMu PeYd B COOTBETCTBHUH C IPAMMATHYCCKUMH M CHHTAKCHYECKHMH HOPMAaMHU POIHOTO
A3BIKa;
v\ CJemoBaTh MOPaJIbHO-3TUYECKAM U MCHUXOJOTHYECKHM IMPUHIMIIAM OOIICHUS U COTPYAHHYECTBA HA OCHOBE YBaXKHUTEIHHOTO OTHOUICHUS K
napTHépaMm, BHUMaHUS K JJUYHOCTH APYroro, aJieKBaTHOrO MEKIMYHOCTHOI'O BOCHPUSITHSL, TOTOBHOCTH a/IEKBaTHO PearupoBaTh HA HYXKIbl IPYTHUX, B
YaCTHOCTH OKa3bIBaTh [TOMOILb U 3MOIIMOHAIBHYIO OJ/IEP)KKY MAapTHEPAM B ITpoLecce JOCTHXKEHHsI OOIIel eI COBMECTHOM IEATETbHOCTH.
MarepunanbHoO-TeXHHUYECKOe o0ecreyeHme:
1. Komnsrorep.
2. MynbTuMeIuiHBIN IPOEKTOP.
3. Tabmuier. [TnmakaTsl.
4. Xumuueckoe 000py0BaHUE U PEAKTUBBIL.
5. Konmnekuuu. Monenu monekyn. Habopsl Mozeneit aTOMOB JUisl COCTaBJIEHUS MO/IeTeH MOJIEKY KOMIUIEKT KPUCTAIUTMYECKUX PEIIETOK.
6. Be6-kamepa.
7. MOYV.
PA3JIEJI 2. Conep:kanue NporpaMmbl
8 kJ1acc
Tema 1. IlepBoHayajibHbIe XUMHYECKHE TIOHATHS
XuMHs — HayKa O BEIIECTBaX, UX CBOMCTBaxX W mpeBpalleHusax. [loHaTue o XxuMHuecKoM 3jaeMeHTe U ¢opMax ero cymiectBoBaHus. [IpeBpamienus
BemecTB. Yuctele BemecTBa U cMecu. CriocoObl ouuCTKH cMmeced. OTIn4Yne XUMHUECKUX Peakiuil oT (u3NYecKuX siBlIeHui. Poinb XMMHUU B JKU3HU
YeJIoBeKa.
ATOMBI M MOJIEKYJIBI. ATOMHO - MOJIEKYJIIpHOE yueHue. IIpocTbie U CloXkKHbBIE BEIIECTBA. XMMUUECKHM 3J1EMEHT. 3aKOH IIOCTOSIHCTBA COCTaBa BELECTBA.



XUMHUYECKasi CUMBOJIMKA. 3HAKW XMMHUYECKHX JJIEMEHTOB U IMPOUCXOXKJCHHWE WX Ha3BaHW. Xumuueckue ¢Gopmynbl. MHnekcs u ko3 duimeHTs.
OTHOCHTENbHASA ATOMHAs U MOJIEKYJISIpHbIE Macchl. Pacuér MaccoBOil 101 XMMHUYECKOT0O 3JIeMEeHTa 110 (hopMyJie BELIECTBA.

[onsarue BanentHocTH. COCTaBIEHUE XUMUYECKUX (DOPMYJT IO BAJIGHTHOCTH. 3aKOH COXPAHEHHUsI MAaCChl BEUIECTB, €r0 3HAYCHHE. XUMHUUECKUE
ypaBHEHHUsA. THUIBI XUMUYECKUX pEaKLun

Mous - eauHHLIa KOTMYECTBA BelecTBa. MoisipHas Macca. BeIuncieHus 10 XUMUYECKUM YPaBHEHHUSM.

Jemoncmpayusn

Mogeneit monekyn u aromoB. Kosuiekuiys caMOpOJHBIX 3J1€MEHTOB (Ha npumepe cepbl). ['opeHne cBeun Ha Becax C MOIVIOIEHUEM IPOAYKTOB FOPEHMSL.
Pa3znoxxenune manaxura. ['opeHne Maruusi.

Jlabopamopnuvie onvimol

PaccmoTpenue BemecTs ¢ pa3munYHbIMA (U3NIECKUMU CBOHCTBAMH.

Pasznenenue cmeceii.

XuMuyeckue siBieHus. Peakiiuu, HuTIoCTpUPYIOLIUE OCHOBHBIE IPU3HAKY XapaKTEPHBIX PEAKLIUM.

3HaKOMCTBO ¢ 00pa3laMu MPOCTHIX U CIOXKHBIX BemecTB. OOpa31bl THIIHYHBIX METAUIOB U HEMETAJJIOB.

Ilpakmuueckue padomboi

1. IlpaBuiia TexHUKH 0€30MAaCHOCTH MpHU paboTe B XuMHYeckoM kabuuete. [Ipuémbl oOpaieHus ¢ 1a0opaToOpHBIM MITATUBOM, XUMHUYECKOH MOCYIO0M.
YcerpoicTBo ciupToBKU. M3ydueHne CTpoeHus IIaMEHHU.

2. OuucTKa 3arps3HEHHON TTOBaPEHHOW COJIH.

Tema 2. Kuciaopoa. Okcuabl, ropeHue.

Kucnopon, ero obmias xapakTepucTrka U HaxoxjaeHue B npupoje. [lonyyenue. dusznueckne cBOWCTBA KHUCIOpOaa. XUMUYECKUE CBOMCTBA KUCIOPOA.
[Ipumenenne. KpyroBopot Kuciaopoaa B mpupoJe.

Boznyx u ero cocras. 3amuTa atMocepHOT0 BO3ayXa OT 3arpsi3HEHUS.

['openue u meanenHoe okucienue. TernnoBoi d3pheKT XMMHUUECKOH peakinu.

Jemoncmpayusn

3HaKOMCTBO C 00pa3iaMu OKCUI0B, HETH, KAMEHHOTO YTJIsl M IPOJyKTaMu UX nepepadotku. [lomyuenue, cobupanue u pacno3HaBaHUE KUCIOPO/Ia.
Ilpakmuueckan paboma

3. [Norydenune KUCIOpPOIa U U3YICHHUE €TI0 CBOMCTB.

Tema 3. Bogopon

Bomopon, ero oOmiasi XxapakTepuCcTHKa W HaXxOoX[AeHUEe B mpupoje. [lomydenne Bomoposa B jgabopatopuu U ero (pu3uyecKkue CBOWCTBA KUCIOPOJA.
Xumuueckue cBoricTBa Bogopoaa. [Ipumenenue Bogopoaa

Hemoncmpavyusn

[Tonydenue, cobupanue u pacro3HaBaHue BoJAopoa. BoccTaHOBIEHIE METAIIOB BOJJOPOIOM U3 UX OKCHUJIOB.

T ema 4. PactBopsl. Boaa.



PactBopsl. Bona - pactBopurens. PacTBopumocTh BeliecTB B Boje. MaccoBast J10Ji1 pacCTBOPEHHOro BelecTa. Boga. Ananus u cunrtes Bojbl. Bona B
IpHUpoJie U criocoObl ee OUnCcTKU. PU3NUYecKre U XMMUYECKHUE CBOMCTBA BOBI.

Jemoncmpayusn

PactBopeHue BeliecTB ¢ pa3IM4YHON pPaCTBOPUMOCTHIO, PACTBOPEHUE BEIIECTB B PA3IMYHBIX pAacTBOpUTENsSX. PacTBopeHrne HUTpaTa aMMOHUS.
B3aumoneiicTBre HATpUS U KaJIbIUA C BOJIOM.

Ilpaxmuueckas paboma

4. IIpuroTtoBiieHHE PaCTBOPOB COJIEH C ONPEICTICHHON MacCcOBOil 1oJiel paCTBOPEHHOTO BEILIECTBA

Tema 5. OcHOBHBIE KJ1aCChl HEOPTAHNYECKUX COeIMHEHM.

Oxcuapl: Kaccuukanus, HOMEHKIATypa, CBOICTBA, MOIy4eHUE, IPUMEHEHHUE.

OcHoBaHMs: KiIaccu(UKalKs, HOMEHKIATypa, CBOMCTBA, MOJydyeHue, npuMeHeHue. OPu3nueckue U XMMUYECKUe CBOMCTBA OCHOBaHMN. Peakius
HEUTpaIM3aLUU.

Kucnotsl: knaccuduxanus, HOMEHKJIATYpa, PU3NUECKUE U XUMUYECKUE CBOICTRA.

Counu: xmaccuguKanys, HOMEHKIIATypa, CBOHCTBa, oiaydeHrne. Puzndeckne 1 XUMUYECKHE CBOWCTBA COJIEH

['eHeTnyeckas CBS3b MEXAY OCHOBHBIMU KJIaCCAMHM HEOPTaHUYECKUX COCIUHEHUM.

Hemoncmpayusn

3HaKOMCTBO C 00pa3lamu OKCHIOB, OCHOBAHUH, KHCIIOT, coyiell. Peakiusi HeHTpanu3anuy B MPUCYTCTBUM WHIMKATOpa. | eHeTHdYeckast CBA3b MEXIY
OCHOBHBIMHM KJIACCAMU HEOPTaHUYECKUX COEAUHEHUN.

Jlabopamopnuie onvimol

BsaumoneiictBue okcuna meau (11) ¢ cepHoit KuciaoToi

B3anMopnencTBre yriaekuceiioro ra3a ¢ U3B€CTKOBON BOJOM.

[Tony4yenue ocalkoB HEPACTBOPUMBIX THAPOKCUAOB U U3yYEHUE UX CBOMCTB.

PactBopeHne xene3a u HUHKA B COJITHOM KUCIIOTE.

BeITecHEeHME OAHOIO MeTallIa IPYTUM U3 pacTBOpa COJIU.

Ilpakmuueckan paboma
5. Pemenne skcriepiMeHTaIbHBIX 3aa4 M0 TeMe «BakHeilre Kiacchl HEOPraHUYeCKUX COeTMHEHUI

Tema 6: «Ilepuoauyeckuii 3aK0H U MepuoANYecKasi cucTeMa XumMuieckux iemenToB .. Menaeseea. CTpoeHue atoma.

Knaccudukanus xummudeckux 31eMeHToB. AmdortepHblie coenunenus. [lepuoanueckuii 3akon .M. MenneneeBa. Ilepuonnueckas Tabnnia XMMHUYECK UX
aneMeHTOB. CTpoenue atoma. M3otomel. CTpoeHHE 3JIEKTPOHHBIX 000s0uek aToMOB. COCTOSHHE 3JEKTPOHOB B aToMme. 3HaYeHHE MEPUOJIUYECKOTO
3akoHa. Ku3np u aesrenpHocTh .M. Menaeneena.

Jemoncmpavyus

Komnexnus caMOpoHBIX 21€MEHTOB. PaznnyHble BApHaHThI IEPUOANYECKOM cucTeMbl. MOIeNb CTPOEHHUS aTOMa



Te m a 7. Xumuueckas cBsizb. CTpoeHHe BellecTBA.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX d3JeMeHTOB. KoBasentHass cBsa3p. llonsipHass W HemomdsipHass KOBaJIGHTHas CBsA3b. VIOHHas CBs3b.
Kpucrannnueckue pemerku.
Banentnocts u crenens okucienus. [IpaBuia BEIYUCIICHUS CTETIEHH OKUCIICHUS 3JIEMEHTOB.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.
Hemoncmpavyus
Mopenu KpUCTaNTNYeCKUX PEIIeTOK KOBaJIEHTHBIX U MOHHBIX coennHeHui. Kosuekius coeiuHenni skene3a ¢ pa3inuyHbIMU CTEICHSIMH OKHCIICHUS.

9 kiace

Tema 1. MHoroo6pa3sue XuMH4YEeCKUX peaKIuii
Oxucnenue. BoccranoBnenue. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
CymrHocTh mporiecca 3JIEKTPOIUTHIECKON auccoruanuu. Jucconuanus KUCIoT, Mesiouei u coneit. Jluccounanus KUCIOT, menodeit u coneit. Crnadbie
U CHJIbHBIE 3J1eKTponuThl. CTenens aucconuanui. Peakuun nonHoro ooMena. ['uaponus conei.
Jlemoncmpayusa: VictiblTaHUE BEIIECTB M UX PACTBOPOB HA UX JJICKTPUUECKYIO MPOBOAMMOCTH. OMpeAesieHne peaklnH CPelbl B pacTBOpax pasHbIX
COJIEH.
Jlabopamopnvle onvimul: Peakuimym oOMeHa MeX1y pacTBOPAMH JIEKTPOJIUTOB.
Ilpaxmuyeckas paboma
1. Pemenue 3xkciepuMEHTAIbHBIX 3a/1a4 10 TeMe « Teopust 31eKTPOIUTUYECKON TUCCOLUALITN
Tema 2. I'anorensl.
[TonokeHre TaJoreHOB B MEPUOJUYECKON TaONHIle U CTPOSHHE UX aTOMOB. XJIOp: (pU3MYecKre U XMMHYECKHE CBOMCTBA, MOIYYCHHE U MIPHUMEHEHHUE.
XopoBoopo: osiyueHue u gpusndeckue ceoiictBa. CossiHas KucioTa U ee conu. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOTEHOB.
Jemoncmpavyus
Pacno3znaBanne coennHeHunii ranoreHos. [lomyyenne XJa0poBoaopo/ia U €ro paCTBOPEHHE B BOJIE.
Jlabopamopnuie onvimol
3HaKOMCTBO ¢ 00pa3aMu IPUPOTHBIX COSTMHEHUN HEMETAIIOB-XJIOpUIAMU

Tema 3. Iloarpynna kuciaopona. OCHOBHbIE 3aKOHOMEPHOCTH XMMHYECKHX peaKIuid.

[Tonoxxenue kucnopona u cepsl B [leproanueckoit Tadbaue XMMHUYECKUX 3JIEMEHTOB, CTpOEeHUE UX aTOMOB. CTpoeHHe MPOCTHIX BEHIECTB. AJIJIOTP ONUSI.
AnnotponHble BUJOM3MEHEeHHs Kuciopoaa u ceprl. Cepa. dusnyeckre cBOiCTBa U XUMHUECKUE CBoWCTBa cephl. [Ipumenenue cepsl. CepoBo1OpOI.
Cynsouast. Oxeun cepsl (V). Cepuucras kuciora. Oxeua cepol (V). CepHast kuciaora u €€ coid. TeXHOIOTHS MPOU3BOACTBA CEPHON KUCITOTHI.
CKOpOCTh XMMHUYECKHUX PEAKIH U €€ 3aBUCUMOCTb OT YCIOBUH MPOTEKaHUsI. XUMHUECKOE PaBHOBECHE.

Pacuernbie 3amaun. BeraucieHns Mo XMMAYECKHM YPaBHEHUSIM PEaKIIMK MacChl, KOJIMYECTBA BEIIECTBA MM 00beMa TI0 M3BECTHOW Macce, KON eCTBY
BEIIIECTBA UM 00bEMY OJJTHOTO M3 BCTYNMBIIUX WM MOJTYYAIOUINXCS B PEaKIIUH BELIECTB



Hemoncmpayus: T'opeHue cepbl B KUCIOpoae. AuioTpornus cepbl. ONBITH, BBISICHSIOMNE 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEaKIUU OT MPHUPOJIBI
pearupyoImx BeNecTB, OT MUIOMAAN COMIPUKOCHOBEHHS, OT KOHIICHTPAILIMHU BEUIECTB, OT TEMIIEPATYPHI.

JlabopamopHvle onvimul:

O3nakomiieHHE ¢ 00pa3amMu cepbl ¥ €€ MPUPOIHBIX COeNNHEHHH (CyIb(UI0B).

Pacnio3naBanue cynbGuT- ¥ Cynb(pUA-HOHOB B PaCTBOPE.

O3HakoMIIEHHE C 00pa3IiaMu CEphl M €€ MPUPOJIHBIX COSAUHEHUH (CyIbhaTaMmu)

Pacrnio3HaBanue cyb(ar-uoHa B pacTBope.

Ilpaxmuueckas paboma:

2. Penienne sKcriepuMEHTaIBHBIX 33134 110 Teme «[loarpyrima kucaopoiar»

Tema 4. Iloarpynna azora

[Tonoxxenue azorta u gocdopa B [lepuoanueckoit Tabnuie XUMHUYECKUX 3JIEMEHTOB, CTPOSHUE UX aTOMOB. A30T. OU3ndeckre 1 XMMHYECKHUe CBOMCTBA
a30Ta, MoJlydeHHe MpUMeHeHne. AMMHUaK U ero cBoiictBa. Cunare3 ammuaka. Collni aMMOHHSL.
A3oTHas KucioTa u ee cBoiicTBa. Cou a30THOM KUCTIOTHI.

®docdop, ero puznuecKre 1 XUMUICCKUE CBOMCTBA, moTydeHue nmpumeHnenune. Okcun dpocdopa (V).
OptodocdopHas kuciora u ee cBoiicTBa. Oprodocdarsl. MuHepanbHble YI0OPEHHUS.
Jlemoncmpayus: CBolicTBa a30THOM KUCIOTHL. KauecTBeHHas peakiys Ha HUTPAThI
JlabopamopHvie onvimul:

B3anmopeicTere cosield aMMOHHS € IIEJI0YaMHu.

Pacnio3naBanue coseil aMMOHHS.

Ilpaxmuueckas paboma
3. Pemenne skcriepiMeHTaIbHBIX 3aa4 10 TEME.

Tema 5. Iloarpynna yrJjepoaa

[Tonoxenne yrnepona u kpemuus B [leproauueckoii Tabinie XMMHUYECKUX JIEMEHTOB, CTPOEHHE UX aTOMOB. AnicopOuus. Yriepos, ero ¢pusnueckue u
XMMHUYECKHE CBOWCTBA, moiydyeHue npumenenue. Okeua yriepoaa (II). Oxcun yrnepona (IV). Yronenas kucnora u ee coiau. Kpyrosopor yriepoaa B
pUpoJIE.

Kpemnuii u ero coiictBa. Oxcup kpemuus (IV). Kpemuueas kucnota u ee conu. Curuxamuasn npomviutiennocms. Cmexno. Buowi cmexna.
Jlemoncmpayus: TlornoiieHre yrieM pacTBOPEHHBIX BEIIECTB U ra3oB. Bubl cTekia. 3aTBep/ieBaHuE [IEMEHTA IPU CMEIIMBAaHUH C BOJIOM.
Jlabopamophule onbimbi:

O3HaKOMIIEHHE C Pa3iInYHbIMU BUAAMHU TOIIJIMBA.

O3HaKOMJIEHHE CO CBOMCTBAMU U B3aHMOIIPEBpALIEHEM KapOOHATOB U T'MIPOKapOOHATOB.

O3HaKoOMJIEHHE C IPUPOTHBIMU CUIIMKATaMH.



O3HakoMiIeHUE C BUIaMH cTekIIa (paboTa ¢ KOJUIEKIUEH )

Ilpakmuueckas paboma:
4. Tonyuenue oxcuna yriepozaa (1V) u usydenue ero cBoiicTs. Pacro3HaBanie KapOOHATOB.

Tema 6. O0mme cBoiicTBa MeTa/LIoB. MeTaljibl IVIaBHBIX moarpynn 1-3 rpynm nepuoauyeckoil cucreMbl XuMH4YecKux 3jemeHToB J[. U.
MenpaesieeBa. 7KeJie30 — npeacTaBuTe/Ib 3JIEMEHTOB MOOOYHBIX NOATrpynn. Meraaayprus

[Tonoxxenne meramioB B [lepuoanyueckoit Tabiuiie 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. DPU3NYECKUE CBOMCTBA METAIOB. XapaKTepHble XUMHUECKUE
CBOMCTBa MeTaiioB. HaxokJieHre MEeTauioB B IPUpPOJE U o0Imue crocoObl ux nmoiydenus. [lonsTiue o Mertammypruu. MeTtamuibl B COBPEMEHHOW TeX-
Huke. Crunasel. [IpousBoactBo uyryna. [IponsBocTBo ctanu. XapakTepUCTUKA HIEIOYHBIX MeTaoB. [lonoxenne Maruus U KaJlbLiMs B IEPUOIM YECKOM
TabJIMIIe XUMHYECKUX 3JIEMEHTOB, CTpOCHUE nX aroMoB. Kanbumii u ero coequnenus. Amomunuii. [Tonoxxenue sxenesa B [lepuonuueckoit Tabmure xu-
MUYECKHX 3JIEMEHTOB U CTpoeHue ero aroma. CBoiicTBa xene3a. CoefMHEHUs Keesa.

Pacuernbie 3a1aun: BeranciaeHns no XUMUYECKUM ypaBHEHHUSIM MacChl, 00beMa WIIM KOJIMYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB PEAKIMH MO Macce
HCXOJIHOTO BEIeCTBa, 00beMY MIIH KOJUYECTBY BEIIECTBA, COJAEPKAIIETO OMPEIEICHHYIO OO IpUMeceH.

Hemoncmpayus:  3HaKOMCTBO ¢ oOpa3laMu BaXHEMIINX COEAVMHEHWN HATpUs, Kajlus, NPUPOJHBIX COEAMHEHMH Kanblus. Pynamum xenesa,
COEIMHEHUSIMU aTIOMUHUS. B3anmoaeiicTBHE MEI0YHbIX METAJUIOB U aIFOMUHUS € BOJOM. CKUTraHMe Keje3a B KUCIOPOE U XJIOpE.

Jlabopamopnule onvimsi: TloydeHne THIPOKCHIA ATFOMUHKS U B3aUMOJICHCTBUE €ro ¢ KUCJIOTaMu U Inenoyamu. [lomyuenne ruapokcuios xkenesa (I1)
u xenesa (I11) 1 B3aumMoelicTBrEe X ¢ KUCIOTAMH H IIETI0YaMH

Ilpaxmuyeckas paboma

5. Pemienne sxcnepuMeHTaIbHBIX 3aj1ay 1o TeMe «MeTabh»

Tema 7. Ilepsonauanshsie npeocmaenenus 06 opzanuueckux eeujecmeax. Opzanuueckas Xumus

Opeanuueckasn xumusi. OCHOBHble NONONHCEHUS MeopUU CMpoeHus: opeanudeckux coeounenuti A. M. Bymneposa. Ynpowennas rnaccuguxayus
Op2aHUYeCKUX coOeOUuHeHuUll

Ilpeoenvuvie (nacviuennvie) yeneeooopoovl. Meman, sman. [Ipumenenue.

Henpeoenvnvie (nenacviwyennuvle) yeneo0opoowvt. Imunen. Ilpumenenue. Ayemunen. [Juenoguie yeneso0opoowl. Lluknuueckue yeneso0opoowi. Ilpupoo-
Hble UCMOYHUKU Y2Nle000p0008. Heghmob u npupoonulii eas.

Hemoncmpayusa: Mooenu monexkyn opeanuueckux coeounenuil. lopenue yeneoo0opodos u oOHapysicenue npooykmos ux eopeuus. Kauecmeennas
peakyus Ha smuneH. Obpasyvl Hepmu u npodykmoe nepepabomxu.Pacuemnvie 3a0auu: Ycmanosnenue npocmeiiwiel opmynsl eewjecmsa no
MACCOBbIM OO0NAM INEMEHMO8.



PA3AEJI 3. YueOHO-TeMaTHYeCKUI MJIaH

8 kJacce
Haumenoeanue pazoenos u mem Konuuecmeo H3 Hux (Konuuecmeo uacoe)
yacoe (6cezo) Konmponsnoie Ilpakmuueckue
pabomut paoomot
Tema 1. IlepBoHayaJIbHbIE XUMUYECKUE TOHATHUS 20 1 2
Tewma 2. Kucmoposa. Okcuibl, ropeHue. 6 1
Tewma 3. Bomopon 3 1
Tema 4. PactBopsl. Bona. 6 1 1
Tema 5. OcHOBHBIE KJIAaCChl HEOPTAHUYECKUX COCTMHEHHI. 19 1 1
Tema 6. [TeproanuecKkuii 3aKOH ¥ IEPUOTUIECKAst CHCTEMa XUMHYECKIX 8
sneMmenToB /.M. MenzaeneeBa. CTpoeHue aToma.
Tema 7. Xumudeckas cBsi3b. CTpOCHHE BEIIECTBA. 6 1
PesepBHOe Bpems 2
Hroro: 70 5 5
9 kaacc
Haumenoeanue pazoenoe u mem Konuuecmeo U3 Hux (konuuecmeo uacoe)
uacoe (6cezo) Konmponsuwie Ilpakmuueckue
pabomul pabomul
Tema 1. MHOroo6pasue XuMH4ECKHX PEeaKIHii 14 1
5
Tema 2. I'anmoreHsl
Tema 3. [Toarpymnmna kucnopoa. OCHOBHbIE 3aKOHOMEPHOCTH XUMHUECKUX 10 1 1
peaxIuii.
Tewma 4. [loarpymnma a3ora 10 1 1
Tewma 5. [loarpymnma yriepoaa 6 1 1
Tewma 6. O01Me cBOWCTBA METAJIIIOB 14 1 1
Tema 7. [lepBoHauanbHbIe IPEACTaBIECHUS 00 OPraHUYECKUX BEUIECTBAX. 9
Opranuyeckast XuMus
PeszepBHOE Bpems 2
HUroro: 70 4 5




AHHOTaUHs K padoyeii mporpamme no npeamery «Xumus» (8-9 kiacc)
PaGouas mporpamma ydeOHoro npeamera « Xumus» B 8-9 kimaccax cocTaBieHa B COOTBETCTBHH:

e ¢ TtpeboBanussMu DenepabHOTO TOCYJapPCTBEHHOIO CTaHAapTa OCHOBHOIO 001ero oOpa3oBaHus, YTBEPKICHHBIM MIPUKAa30M MUHHCTEpPCTBA
obpazoBanus u Hayku PO ot 17.12.2010 1. Ne 1897 ¢ usmMeHeHUSIMH U JTOTIOJTHEHUSMH

e ¢ OcHoBHO# 00pa3oBaTeNLHOM MPOrpaMMoii ocHoBHOTO 0011ero oOpazoBanus [ BOY COIL Ne 4 r.o0. Yamaesck,

e ¢ yueOnbM 1aHOM ['BOY COIIINe4 r.0.YanaeBck

o Tabpuensa O.C., Cnaakos C.A. Xwuwmwus. [Ipumepnsie paboune nporpammel. [Ipeamernas muaus yueonukos O. C. 'abpuensna, U. T
OctpoymoBa, C. A. CnagkoBa. 8—9 kiaccel. M.: [Ipocsenienue, 2019
Y4yeOHnkm:

e Taopuensu O. C., Octpoymos U. I'., Cnaakos C. A. Xumus. 8 kinacc. M.: [Ipocsemenne,2023.
e T[abpuensu O. C., Octpoymon U. I'., Cnankos C. A. Xumus. 9 kinacc. M.: [IpocBemenue,2022.

PaGouas mporpamma o npeameTy «XUMHs» OPHEHTUPOBaHA Ha ydaiuxcs 8-9-pIX KiaccoB. YpOBEHb U3yUeHUs peameTa — 0a30BbIil.

Knacc Yacoe ¢ neoenio Yacoe ¢ 200
8 kiacc 2 70
9 kiacc 2 70




