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IHosicHUuTe/IbHAS 3aNIUCKA
PA3JIEJI 1. Ilianupyemble pe3yJibTaThl OCBOECHUSI POTPAMMBbI 10 XUMHHU
K KOHIy 8 KJ1acca:

OcHOBHbIE MOHATHS XUMHHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHUI)

Obyuaemblii Hayuyumcs.

* OMKCHIBATh CBOWCTBA TBEP/IBIX, )KUIKUX, FA3000pa3HBIX BEILIECTB, BBIACISSA UX CYIIECTBEHHbIC TPU3HAKY;

* XapaKTepU30BaTh BEUIECTBA 10 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIMBATh IPUUYUHHO-CIICICTBEHHBIE CBA3U MEXAY JaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

* PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI «aTOM», «MOJEKYIa», «XUMUYECKUN 3JIEMEHT», «IIPOCTOE BELIECTBOY», «CIOKHOE
BEILIECTBOY», «BAJICHTHOCTBY, UCTIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUH;

* n300pakaTh COCTaB MPOCTEHUIIUX BEUIECTB C MOMOIIbI0 XUMUYECKHX (HOPMYI M CYHIHOCTh XMMHUYECKHX PEAKIM ¢ MOMOIIbI0 XUMHYECKHX
YPaBHEHUN;

* BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELIECTB, & TAKKE€ MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTAa B COCJUHEHUAX
JUTSI OLIEHKHU MX MPAKTHYEeCKOW 3HAYMMOCTH;

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

* KJ1accu(UIMPOBATh OKCUABI 1 OCHOBAHMSI IO CBOMCTBAaM, KMCIIOTHI M COJI IO COCTaBY;

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

* 1aBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY XUMUYECKHUX JIEMEHTOB U BaKHEUIIINX COCTUHEHUN €CTECTBEHHBIX CEMEHCTB;

* OJIH30BAThCSI TAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKOU MOCYAOH;

* IPOBOJIUTh HECIJIO’KHbIE XUMHUYECKHE ONBITHI U HAOMIOJEHUS 32 U3MEHEHHUSIMU CBOMCTB BEILIECTB B IpOIECCE MX IMPEBpallleHUI; cOOI0naTh
MpaBUJia TEXHUKHU 0€30MaCHOCTH MPHU MPOBEACHUH HAOIOIEHUH U OTIBITOB;

* pa3nuy4aTh SKCHEPUMEHTAIbHO KHUCIOTHI M MIENOYH, MOJIb3YSACh UHIUKATOPAMH; OCO3HABaTh HEOOXOJMMOCTh COOJIO/IEHUsI Mep 0e30MacHOCTH
MIpH OOpaIleHUH C KUCIOTaMU U IIETOYaMH.

Obyuaemblii NOTYYUM 803MOHCHOCHb HAYYUMBCSL.

* IPaMOTHO 00paIaThCs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIO/IEHUS MPABUJI SKOJIOTMYECKH O0€30MacHOTO MOBEECHUS B OKpPY KaIOLEel MPUPOJHON Cpee;

* IOHUMATh CMBICT U HEOOXOJIMMOCTh COOIOICHHUS MPEANUCAHUHN, TPEIIaraeMbIX B HHCTPYKIIHMSIX 110 MCIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH H JIP.;

* HCIIOJIH30BAaTh MPUOOPETEHHBIE KITFOUEBBIE KOMIIETEHTHOCTH MPH BBIMOJTHEHUN UCCIIEIOBATENIbCKUX MPOEKTOB 1O U3YYEHHUIO CBOMCTB, CITIOCOOOB
MTOJIyYEHUS U PACIIO3HABAHHUS BEIIECTB;



* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTh, UCIIOJIB3Ys CPEACTBA YCTHOM M MUCHbMEHHOW KOMMYHHUKAIMH TP paboTe C TeKCTaMH y4eOHHUKA
U JIOTIOJIHUTEIbHON JIUTEpaTypo, CIPAaBOYHBIMU TA0JIMLIaMH, IPOSBIISITH TOTOBHOCTh K YBaXXEHHIO HHOM TOYKU 3pEHUS MIPU O0CYX ACHUH PE3yJIbTaTOB
BBITTOJIHEHHON pabOThI;

* 0OOBEKTUBHO OIEHMBATh MH()OPMAIMIO O BEIIECTBAX M XMMHYECKUX MPOILECCaxX, KPUTHUECKH OTHOCHUTHCS K TICEBJOHAYYHOU HH(OpMAIHH,
HEZ00POCOBECTHON peKiiaMe, KacarolIelcs UCIOJIb30BAHUS PA3IMYHBIX BEIIECTB.

MHoroo0pa3ne XMuMHYECKHUX PeaKIuii

Obyyaemblii HAyUUMCs.

* OOBSCHATH CyTh XUMHUYECKUX MPOIIECCOB U MX MPUHIUITHAIBHOE OTIIMYNE OT (PU3NIECKHUX;

* Ha3bIBATh IPU3HAKYU U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIMIA;

* YCTaHABJIMBATh MPUHAIIC)KHOCTh XUMUYECKOHN peakluu K ONpeaeI€HHOMY TUITY [0 OJIHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIy U
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIINU (PEaKLUU COCTMHEHUS, Pa3/IOKEHNUs, 3aMELeHUs] 1 00MeHa); 2) MO BbIIECICHHUIO WIH MOTJIOEHUIO
TEIUIOTHl (PEeaKIMH SK30TePMHYECKHEe W DHHAOTEpPMUYECKHE); 3) MO0 HM3MEHEHHIO CTENeHEH OKHCIEHUS XHMHUYECKUX DOJEMEHTOB (peakuuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHBIE);

* COCTaBJISITh ypaBHEHUS PEaKIMii, COOTBETCTBYIOIIUX IMOCIEIOBATEIBHOCTH («IIETIOYKE)) MPEBPALICHUII HEOPraHUYECKUX BEIIECTB Pa3InYHBIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOIINE O MPOTEKAHUN XUMUYECKON PEaKIUU;

* IPUTOTOBJIATH PACTBOPBI C ONPEACIEHHON MAaCCOBOM J10JI€N pacTBOPEHHOTO BELIECTBA.

Obyuaemblil NOLYYUM 803MOIHCHOCHb HAYYUMBCSL.

* IPUBOJAUTH IIPUMEPHI PEAKIIHH, TOATBEPKIAIOIINX CYIIECTBOBAHNE B3aUMOCBS3H MEX/1y OCHOBHBIMU KJIacCaMU HEOPTaHUYECKUX BEILECTB

MHuoroo0pa3sue BemecTs

Obyyaemblii HAYyUUMCA.

* OIIpEeNEATh MPUHAAIEKHOCTh HEOPTAaHUYECKUX BEIIECTB K OJTHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETAIJIbl, OKCH/Ibl, OCHOBaHMS,
KHCJIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB M0 UX HA3BaHUIM;

* OIIPEJENSATh BAJIECHTHOCTD U CTENIEHb OKUCIIEHHSI 2JIEMEHTOB B BELLIECTBAX;

* COCTaBJISITh (POPMYJIBI HEOPIraHUYECKUX COEAMHEHUHN MO BAJICHTHOCTSM M CTEIIEHSM OKHCIICHHUS JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM
B Ta0JIMIIe paCTBOPUMOCTH KHUCJIOT, OCHOBAaHHUH U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUs (PU3MUECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEMIECTB (METAIJIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJI0B, 00pPa30BaHHBIX HJIEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOLIME XUMHUECKHUE CBOMCTBA, XapaKTepHbIE JIJIsl TPYIIIT OKCHIO0B: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUECKUE CBOICTBA, XapaKTEPHbIE I KaXI0T0 U3 KJIACCOB HEOPTaHNYECKUX BEIECTB: KUCIOT, OCHOBAHHM, COJIEH;

* IPUBOJUTH IIPUMEPHI PEAKLINH, MOITBEPKAAIOLUINX XUMUUECKUE CBOMCTBA HEOPIrAHNYECKHUX BEILIECTB: OKCHI0B, KUCIOT, OCHOBAHUM U COJIEH;

* OIIPENIENIATh BELECTBO-OKUCIIUTEND U BEIIECTBO-BOCCTAHOBUTEID B OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;



* COCTABJIATh OKUCITMTEILHO-BOCCTAHOBUTEBHBIN OaaHc (711 N3yUYEHHBIX PEaKIIHii) TI0 IPEI0KCHHBIM CXEMaM PEaKIInii;

* IPOBOJIUTH JTa0OPATOPHBIC OIIBITHI, ITOITBEPKAAIONIIE XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEILIECTB.

Obyyaemblii nOIYUUM BO03MOHNCHOCHb HAYUUMBCSL.

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

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

* BBISIBIISATH CYIICCTBOBAHHME TCHETUYECKON B3aUMOCBSI3M MEXK/Ty BEIIECTBAMHU B PSAY: IPOCTOE BEMIECTBO — OKCHJT — TUIPOKCU — COJIb

Ilepuoauyecknii 3aK0H U MepuoAUYecKas cucreMa xumMmudeckux 3jieMeHToB JI. U. MenaesneeBa. CTpoeHue BeniecTsa

Obyyaemblii HAYyUUMCAL.

* KJTaCCU(DUIIUPOBATh XUMHYCCKHE SJIEMEHTHI Ha METaJUIbl, HEMETaJUIbI, 3JICMEHTHI, OKCHJIBI M THAPOKCUIBI KOTOPBIX aM(OTEPHBI, U UHEPTHHIC
AJIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS BXXHOCTHU YIOPSIIOYCHHOCTH HAYUYHbIX 3HAHUN;

* PacKpbIBaTh CMBICII IEpUOINnYECcKOro 3akoHa /. . Menneneena;

* ONUCBIBATH U XapPaKTEPU30BATh TAOIUYHYIO (POPMY IEPHOINICCKON CHCTEMbl XUMHUYIECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX fAJIEpP U PACIPEACICHUE YHUCIIA SJIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSAM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
MEPUO/IOB MEPUOINYUECKON CUCTEMBI, a TAKXKE KaJTus U KaJbLIUs,

* pa3IMyaTh BUJIbI XUMUYECKON CBA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOISPHYIO U METAJUTMYECKYIO;

* 300paXkaTh JIEKTPOHHO-UOHHBIEC (POPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUUECKHUMH CBSI3SIMU Pa3HOTO BUJIA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHHUS UX KPUCTATUNIMUECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

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

* ONKMCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA . . MenaeneeBbiM NMepuoOANYECKOr0 3aKOHA M MEPUOJUYECKON CHCTEMbl XMMUYECKUX 3JIEMEHTOB,
KU3Hb 1 MHOTOOOPa3HYIO HAYYHYIO JIEATEILHOCTh YUEHOTO;

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

* OCO3HABaTh HAyYHBIE OTKPBITHS KaK PE3yNbTaT JUIMTEIbHBIX HAOIIO/IEHUH, OMBITOB, HAYYHOW MOJEMHKH, IPEOJAOTICHUS TPYIHOCTEH U
COMHEHHIA.

Obyuaembvlii NOIYUUM 803MONCHOCIb HAYUUMBCS.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JUIsl PAKTUUECKOM E€ATETbHOCTH YEIOBEKA;

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

* MPUMEHSTh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPUOJUYECKON CHCTEMbl XUMHUYECKUX DJIEMEHTOB JJIsi OOBSCHEHUS U MPEABUACHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIIyOJICHUS 3HAHUN 00 UCTOPUU CTAHOBJICHUS XUMHUYECKON HAyKH, €€ OCHOBHBIX
MOHATUH, IEPUOJUYECKOTO 3aKOHA KaK OJIHOTO U3 BaXKHEHMIIIMX 3aKOHOB IPUPOJIbI, a4 TAKIKE O COBPEMEHHBIX JTOCTUKEHUAX HAYKH U TEXHUKHU.



M0 XUMHHU K KOHITY 9 kiaacca:
B8bINYCKHUK HAYYUMCAL.
INOHUMATDb:
— XHMHYE€CKYIO CHMBOJIMKY: 3HAKH XHUMHUYCCKHUX J3JICMCHTOB, (bOpMYJ'IBI XUMHYCCKUX BCHICCTB, YPABHCHUA XUMHUUYCCKHUX peaKHI/Iﬁ

— Ba)KHeHWIIMe XMMHUYECKHMEe NMOHATHUSA: XUMHUYECKUM IIIEMEHT, aTOM, MOJIEKYJIA, OTHOCHUTEIBHBIE AaTOMHAs M MOJEKYJSIpHAs
Macchl, MOH, XMMHYECKas CBA3b, BELIECTBO, KJIacCU(UKALUs BEIIECTB, MOJIb, MOJSIPHAs Macca, MOJIAPHBIA 00BeM, XHMHUYECKas
peaknus, KiacCU(UKAIUS pPEaKIUil, JJIEKTPOIUT ¢  HEDJIEKTPOJUT, DIIEKTPOJIUTHYECKAs JUCCOLMAIMS, OKHUCIUTENb U
BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, AJUIOTPOIUS, FMAPOJIU3, CKOPOCTh XUMHUYECKUX PEAKLMM, XUMUYECKOE PABHOBECHUE,
KaTaJau3aTopsl, aacopOnus
— OCHOBHBbIC 3AKOHbI XMMMH: COXPAHEHHUs MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, NEPUOAUYECKUNA 3aKOH
— OCHOBHBbIC TEOPHMHM XMMMH: XUMHUYECKOU CBSA3H, DJIEKTPOJUTHUECKON TUCCOLMALIMN, CTPOCHHS OPraHUYECKUX COCINHEHUM.
— Ba)KHeHIIMe BeleCTBAa U MATEPHAJbI: OCHOBHBIC METAJUIbI U CILIABBI, CEPHAsA, COJIsIHAS, A30THAsA M YKCYCHAasl KUCJIOTHI, I1EJIOYH,
aMMMaK, MUHEpaJIbHbIE YJJOOpEHUs.
HA3bIBATh XVMHYECKHE DJJIEMEHTBI, COCIMHEHMS HEMETAUIOB M METAUIOB, W3Y4YEHHBIE BEIIECTBA 110 TPUBUAIBHONW WIM MEXKIYHAPOIAHOU
HOMEHKJIATYPE;
onpeaeJsiTh BAICHTHOCTb U CTEIIEHb OKHUCIECHUS XUMHUYECKHUX DJIEMEHTOB, TUII XUMHUYECKOW CBSI3M B COCAMHEHUSAX, 3apsA]l MOHA, XapaKTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COCIUHEHUN, OKUCIUTENb U BOCCTAHOBUTEND, IIPUHAIICKHOCTD BEIIECTB K Pa3IMYHBIM KJIacCcaM OpraHM4eCKHUX
COEeIMHEHHH;
XapaKTepu30BaTh 3JIEMEHTHl MaJIbIX MEPUOJIOB MO UX MOJIOKEHUI0 B nepuonudeckoi cucteme Jl. M. MenneneeBa; o0uiue XuMU4ecKre CBOMCTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX M OpPraHMYECKUX COCIMHEHWM; CTPOCHHE M XUMHUYECKHE CBOMCTBA H3yYEHHBIX
OpPraHUYECKUX COCIUHECHU;
O0BSICHATBL 3aBUCUMOCTb CBOWMCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS, MPUPOLY XUMHUYECKOW CBS3M (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOil),
3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakuK U MOJI0KEHUSI XUMUYECKOT0 PABHOBECHS OT PAa3JINYHbIX (PaKTOPOB;
BBINOJIHATH XUMUYECKHAN SKCIIEPUMEHT IO PACIIO3HABAHUIO BAKHENUIINX HEOPTaHUYECKUX BEILECTB;

8LINYCKHUK NOJYYUN BOZMOICHOCHL HAYUUMBCSL.
NPOBOAUTb CAMOCTOSITEIIBHBIN MOMCK XMMUYECKOH MH(pOpMAIMK C UCIOIb30BAHUEM PA3IMYHBIX UCTOUHUKOB (HAYYHO-TIOMYJISAPHBIX HU3JIAHHM,
KOMIIBIOTEPHBIX 0a3 TaHHbIX, IHTEpHET-pecypcoB);
HCI0JIb30BATH KOMIIBIOTEPHBIE TEXHOJIOTUH /1711 00pabOTKH U Nepeaud XUMHUUECKON HHPOPMAIK U €€ MPEACTAaBICHUS B pa3IndYHbIX (popmax;
HCII0JIL30BATH IPHOOpeTeHHbIe 3HAHUSA M YMEHUSI B IPAKTUYECKOH 1eTeJIbHOCTH U NMOBCeIHEBHOI KU3HHU C ENbIO:
1) oObsicHEHHs XUMUYECKUX SBJICHHM, IPOUCXOSIIMX B IPUPOJIE, OBITY M Ha TPOU3BOCTBE;
2) ormpezeNneHHs BO3MOXKHOCTH ITPOTEKAHUSI XUMHYECKUX MTPEBPAILCHUIT B Pa3IIMYHbIX YCIOBHSAX U OLICHKH HX HOCIIEICTBUIA;
3) 9KOJIOTHYECKH IPAaMOTHOT'O MOBEJCHUS B OKPY)KAIOUICH Cpejie; OLICHKHU BIMSHHUS XUMHUYECKOTO 3arps3HEHHS OKPYKAIOLIEeH Cpebl Ha OPTaHH3M
YeJIOBEKA U JIPYTHe )KUBbIE OPraHU3Mbl; 6€30M1acHOr0 OOpaIlleHUs C TOPIOUYMMH U TOKCHYHBIMH BEIIECTBAMH, JJAOOPATOPHBIM 000PYJOBaHUEM;



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

MeTtanpeaMeTHBIMH pe3y/JbTaTaMU OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs SIBJIETCS (POPMHUPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX neiicTBuil (YVY]I):
1. PeryastuBHbie YV /|
Buinycknux nayuumcs

o CaMOCTOSATENILHO OOHAPYKUBATh U (POPMYJIUPOBATH YUEOHYIO IPOOIEMY, OIPEAEIATh LIeNb YIeOHOM NesITeNbHOCTH;

° BbIIBUT'aTh BEPCHUH PCUICHUA HpO6JI€MBI, 0CO3HAaBaTh KOHECUYHBIN pE3yibTarT, BI>I6I/IpaTI) N3 INPCIJIOKCHHBIX U UCKATb CaMOCTOATCIIbHO CPEACTBA
JOCTHIXKCHUA LICIIN,

o COCTaBJIATH (MHAWBUAYAJIBHO WIX B TPYIIIE) IJIaH PEIICHHUS POOIIEMBI;

o paboTast 1o TIaHy, CBEPSTh CBOU JCHCTBUS C LIENBIO U, IIPH HEOOXOAMMOCTH, UCIIPABIISATH OMIMOKH CAMOCTOSTENIHHO;

J B IMAJIOTE C YUUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BEIPAOOTAHHBIC KPUTEPUH OLICHKH.

o CaMOCTOSATENIFHO aHAJTM3UPOBATh YCIOBHUS JOCTHIKEHUS LI HA OCHOBE Y4ETa BBIJICICHHBIX YYUTEIEM OPUEHTUPOB JCHCTBUS B HOBOM
yueOHOM MaTepuae.

. IUTAHUPOBATh PECYPCHI IS TOCTUKEHUS LIETTH.

Boinyckuux noayuum 603M0oHMCHOCHb HAYYUMbCSL:

v\ caMOCTOSITENILHO CTABUTH HOBBIE YUeOHBIE IIENN U 3a/1a4H.

v\ [IpU IUTaHMPOBAHUHM JOCTHIKEHHS 1IN CAMOCTOSTENLHO U a[IEKBATHO YYMTHIBATh YCIOBHS M CPENCTBA UX JOCTUKEHUS.

v' BBIIEJATH AIbTEPHATHBHBIE CIIOCOOBI JOCTHKEHHUS LIENIU U BEIOMpaTh Hanboee 3 (HeKTUBHBIN CIIOCO0.

v\ aJIeKBaTHO OLIEHUBATh CBOM BO3MOYKHOCTH JOCTHIKEHHUS 1IEJIU ONPEISIEHHOM CI0KHOCTH B Pa3IMYHBIX cepax caMOCTOATENLHON
EeATEIbHOCTH.

2. Ilo3naBateabHble YY/I:
Buinycknux nayuumes
AHanM3upoBaTh, CPAaBHUBATH, KIacCU(PUIIMPOBATH U 00001IaTh (HAKTHI U SIBIICHUS. BBISBIATH MPUUUHBI U CIIEJCTBUS MPOCTHIX SIBICHUH.
CTpOHUTH JIOTHUECKOE PacCyXJICHHE, BKIIOUYAIOIICe YCTAHOBICHUE MPUYNHHO-CIICICTBEHHBIX CBS3CH.
Co3zraBaTh CXeMaTHYECKHE MOJICTH C BBIICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa.
CoCTaBISITh T€3UCHI, Pa3IHYHbIC BUJBI TTAHOB (MPOCTHIX, CIOXKHBIX U T.IL.).
[TpeoOpa3zoBbIBaTH HHPOPMAIUIO U3 OJTHOTO BUIA B APYTroid (TaOIUIy B TEKCT H TIp.).
YMeTh onpeaensTh BO3MOKHBIE MCTOYHHUKH HEOOXOJMMBIX CBEIEHUH, MPOU3BOJIUTH MOUCK HH(OpPMAINH, aHATH3UPOBATH U OLIEHHWBATH €€
JIOCTOBEPHOCT.
o OCYIIIECTBIIATH PACIIMPEHHBIN MOMCK HH()OPMAIIMH C HCIIOIB30BAaHKEM PecypcoB OuOIroTek u MHTepHEeTa.
. CuuthiBaTh MH(OpPMALIHIO, TIPEACTABICHHYIO C HCIIOJIb30BAHHEM PAaHEEe HEU3BECTHHIX 3HAKOB (CHMBOJIOB) NPH HAJIWMYMU MUCTOYHHKA,
COJIEpIKaIIero UX TOJIKOBAHUE.



L4 CO3I[aBaTb MOZCIIM U CXEMBI U PCIICHUA 3a/1a4.

° [TepeBoANTH CIIOKHYIO IO COCTaBY MH(OPMAIIKIO U3 TpadhUUeCKOro WiIM CUMBOJIBHOTO MPEICTABIICHUS B TEKCT U HA00OPOT.

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

° Y4acTBOBaTh B POEKTHO-UCCIEA0BATEIBCKOMN €I TEIbHOCTH.

° [IpoBoUTh HAOMIOACHUE W AKCIIEPUMEHT IOJ PYKOBOJCTBOM YYMTENIS. OCYIIECTBISET BbIOOP Hambosiee A (PEKTUBHBIX CIIOCOOOB PEIICHUS

3a/1a4 B 3aBUCUMOCTHU OT KOHKPETHBIX YCJIOBHIA;
J1aBaTh OIIPE/IETICHUE TOHITHSIM.
Buinycknux noayuum 603mM0cHOCMb HAYYUMbCAL:

° YCTaHABIIMBATh IPUIMHHO-CIICCTBCHHBIC CBSI3H.
° 000011aTh TIOHATHS, OCYIIECTBISET JIOTHUSCKYIO OTICPAIHIO ITePEX0/1a OT BUAOBBIX MPU3HAKOB K POJIOBOMY HOHSTHIO, OT TIOHATHS C MEHBIITHM
00BEMOM K IOHATHIO C OOJIBIINM 00BEMOM;

. OCYIIECTBIISAITH CPABHEHUE, KITACCU(DUKAIINIO, CAMOCTOSTEIIFHO BRIOMPAsi OCHOBAHUS U KPUTEPHH TSl YKA3aHHBIX JIOTHYECKHUX OMEPAIIHA.

° CTPOHUTH Ki1acCH(HUKAIMIO HA OCHOBE JUXOTOMHUYCCKOTrO JIeJeHHs (Ha OCHOBE OTPHIIAHHMS)

CTPOUTBH JIOTHIECKOE PACCYXICHUE, BKIIOYAOIIEEe YCTAHOBICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

OOBSICHATD SIBJIICHUS, TPOIIECCHI, CBSI3U M OTHOILICHHS, BBISBIISIEMBIC B X0JI€ UCCIICIOBAHHUS;

OOBSCHSTH SIBJICHHS, TIPOIIECCHI, CBSI3U M OTHOIIICHWSI, BBISIBIISIEMBIC B X0JI€ UCCIIC/IOBAHHSI,

3HATh OCHOBBI 03HAKOMHUTEIIBHOTO YTCHUS;

3HATh OCHOBHI YCBAUBAIOIIETO YTCHUS;

YMeTh CTPYKTYpPHPOBATh TEKCTHI (BBIACIATH TJIABHOE W BTOPOCTEIICHHOE, TJIABHYIO HJICI0 TEKCTa, BBICTPAMBATH IMOCIEAOBATEIHLHOCTh
OTIHCHIBAEMBIX COOBITHIA)

o CTaBUTH MPOOIIEMY, apTYMEHTUPOBATH €€ aKTYaITbHOCTD.

o CaMOCTOSITENILHO MPOBOIUTH HCCIEA0BaHNE HA OCHOBE IPUMEHEHHU S METOIOB HAOMIOACHUS U DKCTIEPUMEHTA.

3. KommynukatupHble YY/I:

Buinycknux nayuumces

o CaMocCTOSTEIPHO OPTraHM30BEIBATh yUeOHOE B3aMMO/ICHCTBHE B TPYIITE (OTPEACISITh O0IIHE IeNTH, PacIIpeIeNIATh POJIH, JOTOBAPUBATHCS IPYT C
JIPYroOM U T.1.).

o Cobmo1aTh HOPMBI TyOJIMYHOM PEYU U PErJIaMeHT B MOHOJIOTE M TUCKYCCHH.

o [Tonb30BaThCs aAEKBAaTHBIMU PEUEBBIMH KJIHIIIE B MOHOJIOTE (TTyOIMYHOM

BBICTYIUICHUH ), TUAJIOTE, TUCKYCCHH.

o dopmynupoBaTh COOCTBEHHOE MHEHHE U ITO3UIIHIO, apTYMEHTHPYET HX.

o KoopanHupoBaTh CBOXO MO3HIIHIO C MO3UIMSIMHA TAPTHEPOB B COTPYIHUYECTBE TPU BHIPAOOTKE OOIIIETO.

® YCTaHABJIMBATh U CPABHUBATH PAa3HBIC TOUYKHU 3PCHUA, ITPEKIC YEM IIPUHUMATD



peleH s U eaaTh BBIOOP.

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

. OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb U OKA3bIBAET B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb.

o OpPraHU30BBIBATH U IITAHUPOBATH Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMM;

o OTIPEeeIATh eI U PYHKIHUH YyYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHS; INIAHUPOBATH OOIIHE CIOCOOBI pabOThI;.

o YmeTh paboTaTh B rpyIe — yCTaHaBIUBATh paboune OTHOIIEHUS, 3 PEKTUBHO COTPYIHUYAET U CIIOCOOCTBYET MPOIYKTUBHOM KOOTIEpaIuy;
o UHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH MPOYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMHU.

o YUUTHIBATh pa3Hble MHEHUS M UHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

BoinyckHux noayuum 603M0HCHOCMb HAYYUMbCA:
v\ IPOAYKTHBHO pa3pemars KOHQIUKTH HA OCHOBE y4ETa HHTEPECOB M MO3MIIHIA BCEX
YYaCTHHKOB, IIOMCKA U OLEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHust KOH(IIUKTOB;
v\ JI0rOBapUBAThCS W MPUXOIAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JEATEILHOCTH, B TOM YHCIIE B
CUTYallUH CTOJIKHOBEHUS HHTEPECOB;
v' Oparb Ha ceOsl MHUIUATHBY B OPraHU3aIlik COBMECTHOTO JIEUCTBHS (IEI0BOE JIUIAEPCTBO);
v\ BIaJeTh MOHOJOTMYECKOW U JUATOTHYECKON (hOpMaMu PeYd B COOTBETCTBHUH C IPAMMATHYCCKUMH M CHHTAKCHYECKHMH HOPMAaMHU POIHOTO
A3BIKa;
v\ CJemoBaTh MOPaIbHO-ITUYECKAM U TMCHUXOJOTHYECKMM IMPUHIMIIAM OOIICHUS U COTPYAHHYECTBA HA OCHOBE YBAXXHUTEIHHOTO OTHOUICHUS K
napTHEépaMm, BHUMaHUS K JJUYHOCTH APYroro, aJeKBaTHOTO MEKINYHOCTHOTO BOCIPUSATHS, TOTOBHOCTH a/IEKBATHO pearupoBaTh Ha HYXJbI APYTUX, B
YaCTHOCTH OKa3bIBaTh ITOMOILb U 3MOIIMOHAIBHYIO OJ/IEP)KKY MAapTHEPAM B ITpoLiecce JOCTHXKEHHsI O0IIel eI COBMECTHOM I TETbHOCTH.
MarepunanbHoO-TeXHHUYECKOe o0ecreyeHme:
1. Komnsrotep.
2. MynbTuMe TuiHBIN IPOEKTOP.
3. Tabmurer. [TnmakaTsl.
4. Xumuueckoe 000pyA0BaHUE U PEAKTUBBIL.
5. Konmnexkuuu. Monenu monekyn. Habopsl Mozeneit aToMOB JUIs COCTaBJIEHUS MO/IETIeH MOJIEKY KOMIUIEKT KPUCTAIUTMYECKHX PEIIETOK.
6. BeG-kamepa.
7. MOYV.
PA3JIEJI 2. Conep:kanue NporpaMmbl
8 kJ1acc
Tema 1. IlepBoHayajibHbIe XUMHYECKHE TIOHATHS
XuMHs — HayKa O BeLIeCTBaX, UX CBOMCTBaxX M mpeBpalleHusax. [loHsTHe o XxuMuyeckoMm sjemeHTe u ¢opMax ero cymiectBoBanus. [IpeBpamienus
BemiecTB. Yuctele BemecTBa U cMecu. CriocoObl ouuCTKH cMmeced. OTiindne XUMHUYECKUX peakUuid OT (Pu3NYecKux sBiIeHUH. Ponb XuMuM B KU3HU
YeJI0BEKA.
ATOMBI M MOJIEKYJIBI. ATOMHO - MOJIEKYJIIpHOE yueHue. IIpocTblie U CloXkKHbIE BEIECTBA. XMMUUECKHM 3J1EMEHT. 3aKOH IIOCTOSIHCTBA COCTaBa BELECTBA.



XUMHUYECKasi CUMBOJIMKA. 3HAKW XMMHUYECKHX JJIEMEHTOB U IMPOUCXOXKJCHHE WX Ha3BaHW. Xumuueckue ¢opmynbl. MHnekcs u ko3 duiueHTs.
OTtHocuTeNbHASE ATOMHAs U MOJIEKYJISIpHbIE Macchl. Pacyér MaccoBOM JOJIM XMUMUYECKOTO 3JIeMEHTa o (opMyrie BellecTBa.

[Tonsarue BanentHOCTH. COCTaBIEHUE XUMUYECKUX (DOPMYJT IO BAJIGHTHOCTH. 3aKOH COXPAHEHHUsI MAcCChl BELIECTB, €r0 3HAYCHHE. XUMHUYECKUE
ypaBHEHUs. TUIIBI XUMHUYECKUX PEAKLIUM

Moutb - enuHMIIA KOJIMYECTBA BenlecTBa. MoJsipHas macca. BeruuciieHHs 10 XMMUYECKUM YPaBHEHUSIM.

Jemoncmpayusn

Moneneii monexkyn u aromoB. Kosuiekiusi caMOpoJHBIX 3JIEMEHTOB (Ha mpuMepe cepbl). ['opeHne cBeur Ha Becax € MOTJIOMEHUEM MPOAYKTOB TOPEHHUSI.
Pa3znoxxenne manaxura. ['opeHne Marnusi.

Jlabopamopnuvie onvimol

PaccmoTpenue BemecTs ¢ pa3muYHbIMA (U3NIECKUMU CBOHCTBAMH.

Pasznenenue cmeceii.

XuMuyeckue siBieHus. Peakiiuu, HuTIoCTpUPYIOLIUME OCHOBHBIE IPU3HAKY XapaKTEPHBIX PEAKLIUM.

3HaKOMCTBO ¢ 00pa3laMu MPOCTHIX U CIOXKHBIX BemecTB. OOpa3ibl THTUYHBIX METAJIIOB U HEMETAIIJIOB.

Ilpakmuueckue padomoi

1. IlpaBuiia TexHUKH 0€30MAaCHOCTH MpHU paboTe B XxuMHYeckoM kabuuete. [Ipuémbl oOpaieHust ¢ 1abopaToOpHBIM ITATUBOM, XUMHUYECKOH MOCYIO0M.
VYerpoiicTBo ciupToBKH. M3yueHne cTpoeHus TUIaMEHH.

2. OuucTKa 3arps3HEHHON TTOBAPEHHOW COJIH.

Tema 2. Kucaopoa. Oxcuabl, ropenue.

Kucnopon, ero obmias xapakTepucTrka U HaxoxaeHue B npupoje. [lonyyenue. dusznueckne cBOWCTBA KHUCIOpOaa. XUMUYECKHE CBOMCTBA KUCIOPOA.
[Ipumenenne. KpyroBopot Kuciaopoaa B mpupoe.

Bo3znyx u ero cocraB. 3ammra aTMOC(EepHOTro BO3/1yXa OT 3arpsi3HEHMSL.

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

Jemoncmpayusn

3HaKOMCTBO ¢ 00pa3laMu OKCHI0B, HE(THU, KAMEHHOTO YIJISl ¥ MPOyKTaMH uxX nepepaboTku. [lonydenue, cobupanue u pacro3HaBaHUE KUCIOPOAA.
Ilpakmuueckan paboma

3. [Norydenune KUCIOpPOIa U U3YICHHUE €T0 CBOWCTB.

Tema 3. Bogopon

Bogopon, ero obmas xapakTepucTHKa M HaxoxaeHue B mnpupone. Ilomyuenue Bojgopoaa B iabopaTopuu U ero (Gpu3Mueckre CBOWCTBA KUCIOPOJA.
Xumuueckue cBoricTBa Bojgopoaa. [Ilpumenenue Bogopoaa

Hemoncmpavyusn

[Tonmyyenue, cobupanue 1 pacro3HaBaHue BOAOPoaa. BoccTaHOBIEHNE METAIIIOB BOJOPOJIOM M3 UX OKCHJIOB.

T ema 4. PactBopsl. Boaa.



PactBopsl. Bona - pactBoputens. PacTBopumocTh BeliecTB B Boje. MaccoBast J10Ji pacCTBOPEHHOro BelecTa. Bojga. Ananu3 u cunrte3 Bojbl. Boja B
IpUpoJie U criocoObl ee OUncTKU. PU3nUYecKre U XMMUYECKHUE CBOMCTBA BOBI.

Jemoncmpayusn

PactBopeHue BeliecTB ¢ pa3IM4HON pPaCTBOPUMOCTHIO, PACTBOPEHUE BEIIECTB B PA3IMYHBIX pAacTBOpUTENsSX. PacTBopeHrne HUTpaTa aMMOHUSI.
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, MOIy4YeHUE, IPUMEHEHHUE.

OcHoBaHus: KJIaccU(pUKalMs, HOMEHKIATypa, CBOMCTBA, MOJydyeHue, npuMeHeHue. OPu3nueckue U XMMUYEeCKUe CBOMCTBA OCHOBaHMN. Peakius
HEUTpaIU3alUU.

Kucnotsl: knaccuduxanus, HOMEHKJIATYpa, PU3NUECKUE U XUMUYECKUE CBOICTRA.

Counu: xmaccuguKanys, HOMEHKIIATypa, CBOHCTBA, oidydeHrne. Pu3ndeckne 1 XUMUYECKHE CBOWCTBA COJIEH

['eHeTnyeckas CBS3b MEXAY OCHOBHBIMU KJIaCCAMHM HEOPTaHUYECKUX COCIUHEHUM.

Hemoncmpayusn

3HAKOMCTBO C 00Opa3ljaMu OKCHJIOB, OCHOBaHUI, KUCIIOT, cosield. Peakuus HelTpanu3anuy B NPUCYTCTBUU MHIAUKATOpa. ['eHeTHdeckasi CBsI3b MEXIY
OCHOBHBIMHM KJIACCAMU HEOPTaHUYECKUX COEAMHEHUN.

Jlabopamopnuie onvimol

BzaumoneiictBue okcuna meau (11) ¢ cepHoit KuciaoToi

B3anMopnencTBre yriaekuceiioro ra3a ¢ U3B€CTKOBON BOJOM.

[Tony4yenue ocaikoB HEPACTBOPUMBIX THAPOKCUAOB U U3yYEHUE UX CBOMCTB.

PactBopeHne xene3a U HUHKA B COJISTHOM KUCIIOTE.

BeITecHEeHME OAHOrO MeTallIa IPYTUM U3 pacTBOpa COJIU.

Ilpakmuueckas paboma
5. Pemenne skcriepuMeHTaIBHBIX 3a7a4 M0 TeMe «BakHeiIre KiIacchl HEOPraHUIeCKUX COeTMHEHUI

Tema 6: «Ilepuoauyeckuii 3aK0H U MepuoANYecKasi cucTeMa XumMuieckux iemenToB .M. MenneseeBa. CTpoeHue aToma.

Knaccudukanus xummudeckux 31eMeHToB. AmdortepHblie coenunenus. [lepuoanueckuii 3akon .M. Menneneesa. [lepnoanueckas tTabnnia XuMUYECKUX
aneMeHTOB. Ctpoenue atoma. M3otomel. CTpoeHHE AJIEKTPOHHBIX 000s0uek aToMOB. COCTOSIHHE 3JIEKTPOHOB B aToMe. 3HaYCHHE MEPUOJUYECKOTO
3akoHa. Ku3nb u aestenpHocTh .M. Menaeneera.

Jemoncmpavyus

Kosneknus caMopoaHbIX 3J1EMEHTOB. Pa3nuuHbie BapruaHThl IEPUOANYECKON CUCTEMBI. MOJIeNIb CTPOEHHUS aTOMa



Te m a 7. Xumuueckas cBsizb. CTpoeHHe BellecTBA.
DNIEKTPOOTPULIATEILHOCTh XUMUYECKUX dJeMeHTOB. KoBasentHass cBsa3p. llonsipHass W HemoisipHass KOBaJIEHTHas CBsA3b. VIOHHas CBs3b.
Kpucrannnueckue pemerku.
Banentnocts u crenenpb okucnenus. [IpaBuina BeluuCIeHUs CTEIIEHU OKUCIECHUS 3JIEMEHTOB.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIIH.
Hemoncmpavyus
Mopenu KpUCTalNIMYeCKNX PelIeTOK KOBaJIEHTHBIX U MOHHBIX coennHeHui. Kosuekius coeiMHenni sxene3a ¢ pa3inuyHbIMU CTEICHSIMH OKHCIICHUSI.

9 kJacc

Tema 1. MHoroo6pa3sue XuMH4YEeCKUX peaKIuii
Oxkucnenne. BoccranoBnenue. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE PEAKITUH.
CymrHocTh Tmporiecca 3JIEKTPOIUTHIECKON quccoruanuu. Jucconuanus KUCIoT, Miesiouei u coneil. Jluccounamnus KUCIOT, menodeit u coneit. Crnadbie
U CHJIbHBIE 3J1eKTpouThl. CTeneHp auccoruanii. Peakuunu nonHoro ooMena. ['uaponus conei.
Jlemoncmpayusa: VictiblTaHUE BEIIECTB M UX PACTBOPOB HA UX JJICKTPUUECKYIO MPOBOAMMOCTH. OmpeAesieHne peakluu Cpelbl B pacTBOpax pasHbIX
coJieil.
Jlabopamopnwie onvimul. Peakiiyy 0OMeHa MeX]ly pacTBOPaMH 3JIEKTPOIUTOB.
Ipaxmuyeckas paboma
1. Pemenune 3KcriepuMEHTAIBHBIX 3a/1a4 M0 TeMe « Teopust dJIEKTPOIUTUUECKON JUCCOIHAIIII)
Tema 2. I'anorensl.
[TonokeHre TaJoreHOB B MEPUOJUYECKON TaOnHIle U CTPOSHHE UX aTOMOB. XJIOp: (pU3MYecKre U XMMHYECKHE CBOMCTBA, MOIYYCHHE U MIPUMEHEHHUE.
XopoBogopoa: noiayueHue u pusndeckue cBorictea. CossiHas KUCIO0Ta U e coyid. CpaBHUTENbHAS XapaKTEPUCTUKA TaJIOTEHOB.
Jemoncmpavyus
Pacno3znaBanne coennHeHunii ranoreHos. [lomyyenne XJa0poBoaopo/ia U €ro paCTBOPEHHE B BOJIE.
Jlabopamopnuie onvimol
3HaKOMCTBO ¢ 00pa3iaMu IPUPOTHBIX COSTMHEHUN HEMETAIIOB-XJIOPUIAMU

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

[Tonoxxenue kucnoponaa u cepsl B [leproanueckoit Tabauie XMMHUYECKUX 3JIEMEHTOB, CTpOEeHHE UX aTOMOB. CTpOeHHE MPOCTHIX BEIIECTB. AJIOTPOMHS.
AnnotponHble BUJOM3MEHEeHHs Kuciopoaa u ceprl. Cepa. dusnyeckre cBoiicTBa U XUMHUECKUe CBoWcTBa cephl. [Ipumenenue cepsl. CepoBo1OpOI.
Cynbduast. Oxcun cepsi (V). Cepuucras kucnora. Oxcun cepsl (V). Cephast kucinota u € conu. TeXHOIorHs MPOU3BOICTBA CEPHOI KUCITOTHI.
CKOpOCTh XMMHUYECKHUX PEAKIH U €€ 3aBUCUMOCTb OT YCIOBUH MPOTEKaHUsI. XUMHUECKOE PaBHOBECHE.

PacueTHble 3aaun. Beruncnenus no XMMUYECKUM YPaBHEHUSM PEaklUi Macchl, KOJIMYECTBA BELIECTBA WM 00bEMa MO U3BECTHOM Macce, KOIUYECTBY
BEIIIECTBA UM 00BEMY OJJHOTO M3 BCTYNMBIINX WM TOJTYYAIOUINXCS B PEAKIIUH BELIECTB



Hemoncmpayus: T'opeHue cepbl B KUCIOpoae. AuoTpornus cepbl. ONBITH, BRISICHSIOINE 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEaKIUU OT MPUPOJIBI
pearupyoImx BENecTB, OT MO COMTPUKOCHOBEHHS, OT KOHIICHTPAIIMU BEUIECTB, OT TEMIIEPATYPHI.

JlabopamopHvle onvimul:

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

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

O3HakoMIIEHHE C 00pa3IiaMu CEphl U €€ MPUPOIHBIX COSAUHEHUH (CyIb(haTammu)

Pacrnio3HaBanue cyib(ar-uoHa B pacTBope.

Ilpakxmuueckas paboma:

2. PenieHne sKcriepuMEHTaIBHBIX 33134 110 Teme «[loarpyrima kucmopoiar»

Tema 4. Iloarpynna azora

[Tonoxxenue azorta u gocopa B [lepuoanueckoit Tabnuie XUMUYECKUX 3JIEMEHTOB, CTPOSHUE UX aTOMOB. A30T. Ou3ndeckre 1 XMMHUYECKHUe CBOMCTBA
a30Ta, MoJlydeHUe MpUMeHeHne. AMMHUaK U ero cBoiictBa. Cunre3 ammuaka. Colm aMMOHHSL.
A3oTHas KucioTa u ee cBoiicTBa. Conu a30THOM KUCTIOTHI.

docdop, ero pusryueckre 1 XUMUUECKHE CBOMCTBA, moiy4yeHue npumenenue. Oxcun pocdopa (V).
OptodocdopHas kuciora u ee cBoiictBa. Oprodocdarsl. MuHepanbHbIE YI0OPEHHUS.
Jlemoncmpayus: CBolcTBa a30THOM KUCIOTHL. KauecTBeHHas peakiys Ha HUTPAThI
JlabopamopHvie onvimul:

B3anmopeicTere cosield aMMOHHS € IIEJI0YaMHu.

Pacnio3naBanue coseil aMMOHHS.

Ilpaxmuueckas paboma
3. Pemienne skcriepiMeHTaTBHBIX 3a7a4 0 TEME.

Tema 5. Iloarpynna yrJjiepoaa

[Tooxenue yriaepona u kpemuus B [lepuoanueckoii Tabauiie XUMAYECKUX dJIEMEHTOB, CTPOCHHUE X aTOMOB. AnicopOnusi. YTaepo, ero Gu3ndeckue u
XUMHYECKHE CBOICTBa, momyueHue npumenenue. Oxcun yriepona (II). Okeun yrnepoaa (IV). YronpHas kucnora u ee conu. KpyroBopot yriaeposa B
MPUPOJIE.

Kpemnuii u ero coiictBa. Oxcup kpemuus (IV). Kpemuuesas kucnota u ee conu. Curuxamuasn npomviutiennocms. Cmexno. Buowi cmexna.
Jlemoncmpayus: TlornomieHre yrieM pacTBOPEHHBIX BEIIECTB U ra30B. Buel cTekia. 3aTBepeBaHue [IeMEHTa IPU CMEUTUBAaHUH C BOAOH.
JlabopamopHvle onvimuol:

O3HaKkoOMJIEHHE € pa3IMYHBIMU BUIAMHU TOTLJINBA.

O3HaKoOMJIEHHE CO CBOMCTBAMU U B3aHMOIIPEBpaLIeHEM KapOOHATOB U T'MIPOKapOOHATOB.

O3HakoMJIEHHE C TPUPOTHBIMU CUITHMKATAMH.



O3HakoMiIeHHE C BUIaMH cTekIIa (paboTa ¢ KOJUIEKITUEH)

Ilpakmuueckas paboma:
4. Tonyuenue oxcuna yriepozaa (1V) u usydenue ero cBoiicTs. Pacro3HaBanme kapOOHATOB.

Tema 6. O0mmue cBoiicTBa Mera/LI0B. MeTa/uibl IIaBHBIX nmoarpynn 1-3 rpynn nepuoauveckoil cucreMbl Xxummu4yeckux 3jiemenrtos JI. H.
MenpaesieeBa. 7KeJie30 — npeacTaBuTe/Ib 3JIeMEHTOB MOOOYHBIX NOATrpynn. Meraaayprus

[Tonoxenue MetaioB B Ilepuoaudeckoil Tabnuie 1 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3Mueckre CBONCTBA METAUIOB. XapaKTepHble XUMHUECKHE
cBoiicTBa MetayuioB. HaxoxieHue MeTaioB B IpUpojie U obmue crnocodsl ux noiaydeHus. [lonsatue o meramnypruu. Mertamisl B COBPEMEHHON TeEX-
Huke. Crnasel. [IponsBoacTso uyryna. IIpon3BoacTBo cranu. XapakTepUCTUKA IENOYHBIX METALIOB. [lo0%keHe Maruus 1 Kanblysl B IEPUOINYECKON
Ta0JIMLEe XUMHUYECKHUX 3JIEMEHTOB, CTpOeHHE UX aToMoB. Kanbiuii u ero coenunenus. Amomunuil. [lonoxenue xenesa B [lepuoauueckoit Tadbnuue xu-
MHUYECKHX JIEMEHTOB U CTpOeHHUE ero aroma. CoiicTBa xeie3a. CoeqMHEHUs Keesa.

Pacuernbie 3a1aun: BerancieHns mo XUMUYECKUM ypaBHEHHUSIM MacChl, 00beMa WIIM KOJIMYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB PEAKIMH MO Macce
HCXOJIHOTO BEIIECTBA, 00bEMY MU KOJMUYECTBY BEILECTBA, COJACPKALIETO ONPEACICHHYIO 10JII0 IPUMECEH.

Hemoncmpayus:  3HaKOMCTBO ¢ oOpa3laMu BaXHEMIINX COEAVMHEHWN HATpUs, Kajlus, NPUPOJHBIX COEAMHEHMH Kanbuus. Pynamum xenesa,
COCIMHEHUAMH AIIOMUHHUA. B3auMoaeiicTBIE ENIOYHBIX METAIUIOB U aJTlOMUHUA € BOAOU. CKUraHue keres3a B KUCIOPOAE U XJIOPE.

Jlabopamopnule onvimei: TloydeHne THIPOKCHIA ATFOMUHKS U B3aUMOJICHCTBUE €ro ¢ KUCIIoTaMHu U Inenioyamu. [lomydenune rugpokcuios xemnesa (I1)
u xene3a (111) u B3anmo/ielicTBHe UX ¢ KUCIOTAMU U LIETI0YaMU

Ilpakxmuueckas paboma

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

Tema 7. Ilepsonauanshvie npeocmagnenus 06 opzanuueckux eeujecmeax. Opzanuueckas Xumus

Opeanuyeckan xumus. OCHOBHbIE NOJIONCEHUS MeOpuUU CMpoeHus opeanuyeckux coeounenui A. M. Bymneposa. Ynpowennas xnaccugpuxayus
OP2AHUYECKUX COCOUHEHU

IIpedenvuvie (Hacviwennvie) yenesodopoowvl. Meman, sman. Ilpumenenue.

Henpeoenvnovie (Henacviwenuvie) yene6o0opoovl. Imunen. [Ipumenenue. Ayemunen. [Juenosvie yeneso0opoowl. Luknuueckue yeneso0opoodst. IIpupoo-
Hble UCMOYHUKU YeNle000p0008. Heghmob u npupoonulil eas.

Hemoncmpayus: Modenu monekyn opeanuveckux coeourneHuu. lopenue y2ne6o00pooos u obHapydsceHue npooykmoe ux zopenus. Kauecmeenmnas
peakyusa Ha smunen. Obpasyvl Hegpmu u npooykmos nepepabomxu.Pacuemuvie 3adauu: Ycmanosnenue npocmetiwieil (opmynvl eewecmed no
MACCOBbIM OO0NAM INNEMEHMO8.



PA3AEJI 3. YueOHO-TeMaTHYeCKUI IJIaH

8 KJy1ace
Ne Haszpanue paznena, riaB KonnuectBo yacos

1 Beenenue

2 ATOMBI XUMHUYECKUX DJIEMEHTOB 9
3 [IpocTrie BemecTBa 6
4 CoeaHEHUS] XUMUYIECKUX JIEMEHTOB 14
5] 3MeHeHus1, MPOUCXOSIINE C BEIECTBAMHU 12
6 [IpaxTukym «lIpocTeiiiine onepamuu ¢ BEECTBOM 3
7 PactBopenue. PactBopbl. CBOKCTBA AJIEKTPOIUTOB 20
Hroro 68

9 kaacc
No HasBanue pa3zgena, rnas KonunuecTtBo yacos
1 Beenenne. O0mast XxapakTepuCTHKa XHMHUYECKUX 3JIEMEHTOB M XUMHUECKUX peakimid. [lepnoaudueckuii 3aKoH u 11
[lepuoanueckas cucreMa xuMudeckux anemenToB .M. Menaeneesa

2 Mertanmist 15
3 Hemeramms 24
4 [IpakTnkym «CBOHCTBa HEMETAIIOBY 3
5 Kpatkue cBenenunst 06 OpraHMuecKux COeTMHEHUSIX 4
6 O060011eHne 3HaHUH 10 XUMHUH 32 Kypc OCHOBHOH mKkobl. [lonroroska k OI'D. 11
HTroro 68




AHHOTaUHs K padoyeii mporpamme no npeamery «Xumus» (8-9 kiacc)
Pabouas mporpamma ydebHoro npeamera « Xumus» B 8-9 kinaccax cocTaBieHa B COOTBETCTBHUH:
e ¢ TtpeboBanussMu DenepabHOTO TOCYJApPCTBEHHOI'O CTaHAapTa OCHOBHOIO 001ero oOpa3oBaHUs, YTBEPKICHHBIM MIPHUKa30M MUHHCTEpPCTBA
obpazoBanus u Hayku PO ot 17.12.2010 1. Ne 1897 ¢ usmMeHeHUIMH U JTOTIOTHEHUSIMH
e ¢ OcHoBHO# 00pa3oBaTeNLHOM MporpaMMoii ocHoBHOTo 0011ero oopazoBanus [ bOY COILI Ne 10 r.0. Yamaesck,
e ¢ yueOnnM 1aHoM ['bOY COIIINe 8 r.o.YanaeBck

Ha3Banue yuyeOHuKa / aBTOP HN3paTesbCcTBO I'op u3pnanus
0O.C. I'abpuensiH Xumust 8 Kiace Mocksa: Ipoda 2018
O.C. TI'abpuensa Xumus 9 xnacc Mocksa: [Ipoda 2018
Pabouas nporpamma 1o npeaMery «XruMUs» OPHEHTUPOBaHA Ha ydammxcs 8-9-bIX KilaccoB. Y POBEHb U3YUEHUS IpeMeTa — 0a30BBIH.
Knacc Yacoe 6 nHeoenio Yacoe 6 200
8 kiacc 2 68

9 kiacc 2 68
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